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192 7 LAKESIDE PARKWAY 
SUITE 6 14 RECEIVED 
TUCKER. GEORGIA 30084 
404-938-7710 AUG 2 2 1990 

• 

SUPERFU D SECTIO 

C-586-7-0- 61 

July 24, 1990 

M r. A.R . Hanke Date: 1> - I - 9 0 
Waste Prog rams Branch 
Wa st e M anagemen t Division 
En vi ronmental Pro tect ion Agency 
345 Court land Street, N. E 
Atlanta, Georg ia 30365 

Site Di sposi tion:~ F- tZ A.P 
EPA Project Man age r : _,'J/T'o..-

1 
>.-'-~--"'\-,~"'--'-'-_ y_\- "-,'1- h_+ __ _ 

Subject: Screen ing Site Inspecti on , Phase I 
Val spar Corporat ion 
High Point , Gu i lford Count y, Nort h Carol ina 
NCD0414150 19 
TOO No. F4-8911-69 

Dear Mr. Hanke: 

FIT 4 was ta sked to conduct a Phase I Screening Site Inspection , at Valspar Corporation in High Po int , 
Gui l ford County, Nort h Carolina . This assessment included a comprehensive re vi ew of EPA and state 
file materi al, a drive-by reconnaissance of the facility, and completion of a target survey. 

The Va lspar Corporation is loca ted in a predom inantly commercia l/industrial area at 1647 English 
Road in High Point, Guilford County, North Carolina (Ref 1) Valspar is an active facility and has been 
involved in the producti on of paints, lacquers and coatings since 1962, when the facility was known as 
t he Mobil Chem ica l Company In August 1984, the facility changed ownership to Valspar Corporation 
(Refs. 2, 3) . Prior to Mobil 's ownership, t he facility was occupied by American Marietta as well as a 
furniture company for an unknown period of time (Ref. 4) The Va lspa r Corporation is located on 
approximately 4.3 acres of gently westward-sloping land , and is mostly paved or cemented, wi t h th e 
exception of a smal l, landscaped area in front of the Va l spar offices (Re f . 1 ). 

Haza rdous wastes generated at the Valspar faci li ty are solvent-a nd w ater-based cleaning wastes, 
wast ewater treatment sludges, air pollu t ion control sludges, ignitable wast es, barium, and othe r 
occasional solvents such as ketones, alcoho ls, and esters (Ref. 4) . The preponderance of th e fac i lity 
waste was stored in drums or ta nks unt i l shipped offsite for d isposal . Disposa l practices pr ior t o 1976 
are currently unknown (Refs 3, 4) 

The Va lspar Company currently has status as a RCRA full -qua ntity generator (Re f . 5) . The facility fil ed 
a RCRA Part A applicat ion for an exist ing fa cility in 1980, requesting interi m sta t us as a t re ater and 
starer of hazardous wast e (Ref. 2) . In 1983, Va l spar was deleted as a treatment and storage fac ility. In 
March 1984, interim st atus was terminated (Refs. 5, 6) . 
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Mr. A.R. Hanke 
Environmental Protection Agency 
TDD No. F4-8911-69 
July 24, 1990- page 2 

High Point is located within the Carolina Slate Belt of the Piedmont Physiographic Province (Refs. 7; 8; 
p. 76). The area is characterized by gently rolling topography with moderately steep slopes along the 
drainageways (Ref. 9). High Point has a temperate climate (Ref. 10, pp. 7, 11 ). Total annual 
precipitation averages about 45 inches with a net annual precipitation of 4 inches (Refs. 11, pp. 3, 17; 
12). 

The geology of High Point consists of folded and fractured metamorphic bedrock overlain nearly 
everywhere by residual material termed saprolite (Refs. 8, p. 77, plate 1; 11, p. 2; 13). The saprolite 
ranges in thickness from a few feet near rock outcrops to more than 100 feet in interstream areas 
with an average thickness of 30 feet on most hills and ridges (Refs. 10, p. 28; 11, p. 3). Metamorphic 
rock types in the area include highly altered granite, gabbro, and diorite (Refs. 7; 8, p. 77, plate 1). 

The saprolite and bedrock act as a single hydrologic system, as there is no confining layer present 
between them. In the saprolite, groundwater occurs within intergranular pore spaces (Ref. 11, p. 4). 
In the bedrock, groundwater occurs primarily within joints, fractures, and other secondary porosity 
openings (Ref. 8, plate 1 ). The frequency, size, and interconnection of both joints and fractures 
diminishes with depth (Ref. 11, p. 4). There are few open fractures at depths greater than 400 feet 
(Ref. 10, p. 12). 

The saprolite has a hydraulic conductivity of less than 10·7 em/sec and acts as a reservoir which slowly 
feeds water into the underlying bedrock (Refs. 11, pp. 2, 12; 14). It is also the unit from which most 
domestic water supplies in the region are obtained (Ref. 8, pp. 23, 77-78). The water is supplied to 
both dug and bored wells that are completed within the saprolite at, and just below, the water table 
(Ref. 8, pp. 77-78). The depth to the water table in the facility area is about 15 feet below land 
surface (Ref. 10, pp. 7, 59). Groundwater flow in the Piedmont typically follows surficial features 
toward topographically low areas; therefore, the most likely direction of groundwater flow at the 
Val spar Corporation is north-northwest (Ref. 12). 

Potable water for the study area is supplied by three municipal systems. The Archdale Water 
Department, which purchases its water from High Point and Davidson Water, serves 2, 700 
connections within the city limits and in some areas beyond (Ref. 15). The city of High Point has 
27,500 connections that are served by their two surface water intakes, one on High Point Lake at the 
dam, and the other one Oak Hollow Lake at the Deep River reservoir. Both intakes are located more 
than 5 miles northeast of the facility and not on the surface water pathway. A small area of private 
well use exists in the study area, approximately 2 miles south-southeast of Valspar. A topographical 
house count shows approximately 83 residences relying on groundwater for their potable supplies 
(Ref. 1). The third water system to serve the study area is the Davidson Water Company, which draws 
its water from a surface intake on the Yadkin River, more than 20 miles west of High Point. Davidson 
Water Company draws 7 million gallons of water per day, and serves 30,000 connections (Ref. 16). 
None of the surface intakes used for potable water in the study area are found along the surface 
water pathway (Ref. 17). 

The surface water pathway for the Valspar Corporation is not readily apparent. The facility is located 
approximately 0.5 miles south-southeast of Payne Creek, and runoff from the facility which is not 
caught in the city storm drains could flow in this direction. Payne Creek joins Rich Fork 5.4 miles 
further downstream, and flows in a southwesterly direction. Neither Payne Creek nor Rich Fork are 
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Mr. A.R. Hanke 
· Environmental Protection Agency 

TOO No. F4-8911-69 
July 24, 1990- page 3 

used as a source of potable water, although both are large enough to be used for recreational 
fishing, if not boating (Refs. 1, 17). 

The Cape Fear shiner (Notropis mekistocholas) is a federally designated endangered species which is 
located in Randolph County. The heartleaf plantain (Plantago cordata) is a state-designated 
endangered species which is located in Davidson County (Refs. 18, 19). Although portions of 
Randolph and Davidson Counties fall within a 4-mile radius of the Valspar facility, it is not known if 
these species are located within the radius. 

The Valspar Corporation is an active facility. Although employees have easy access, the facility is 
fenced (Ref. 1). Located 0.5 miles southwest of Valspar Corporation along English Road is Linda's Day 
Care Center, at 1917 English Road. High Point Jr. High School is located approximately 0.6 miles north 
of the facility. The nearest residence is located approximately 0.4 mile west-northwest of the facility 
(Ref. 1). There are approximately 4,711 residents within 1 mile of the Valspar Corporation, and 68,354 
people who live within 4 miles of the facility (Ref. 20). 

Based on the above referenced factors, and enclosures, it is recommended that no further remedial 
action be planned for Val spar Corporation. If you have any questions or comments please feel free to 
call me. 

Very truly yours, 

--;& fl v.dL._ 
~illiams 
Project Manager 

BJW/tb 

Enclosures 

cc: Kelly Cain 

Approved: 

NUS CORPORATION 
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.: D. TANK. ABOVEGROUND :::: D. BIOLOGICAL 
.: E. TANK. BELOW GROUND .: E. WASTE OIL PROCESSING 06 AREA OF SlTE 

I .: F. LANDFILL :::: F. SOLVENT RECOVERY . 
..../ 

;:: G. LANDFARM :::: G. OTHER RECYCUNGIRECOVERY qtprol!:_ '3 • ~ •e·u, 

.: H. OPEN DUMP :::::; H. OTHER 
::I. OTHER tSHc•fJI 

I 
S;,KII'II 

07COMMENTS 

I 
I IV. CONTAINMENT 

01 CONTAINMENTOFWASTES:C•te•onfl 

;:: A. ADEQUATE. SECURE C B. MODERATE !: C. INADEQUATE. POOR ::::1 D. INSECURE. UNSOUND. DANGEROUS 

I 
I 

-

02 DESCRIPnON OF DRUMS. DIKING. UNERS. BARRIERS. ETC. 

.5freef; od- ,ls ,.iVfefrt''( ..val 
u,"k~~, ~~V4~ visibl< From '"ltc ~ 

-poss,hf.e. To ol·e.,."f ~"''IV' 

I 
V. ACCESSIBILITY 

•JI WASTE E~S;Ly ACCESSiBLE. .: YES ,1CNO 
':l2COMMENTS 

I 
I 

~-r 10 111'£ -p~Mc 

VI. SOURCES OF INFORMATION c .•• sotethc ,.,.,.,.,.,, • g """'"''· ..,.,.,,.".,•• • ·.,o,•s. 

Feol~ SM~ a-J PtiS ,c;·/es 

I EPAFOAM2070·1317·811 

I 



I 
&EPA 

POTENTIAL HAZARDOUS WASTE SffE L IDENTIFJCAnoN 

SITE INSPECTION REPORT 01 STATt,02SITENU..a! 
~ 

AJC.. lf5o,II"1SULY' PART 5 ·WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA I 
II. DRINKING WATER SUPPLY 

J I TYPE OF CI'INKING SUPPL V 02STATUS ~;:.,.. . 03 DISTANCE TO SITE 
:.~K• U IIQDCIM, I 

SURF:;" WELL ENDANGERED AFFECTED MONITORED -COMMUNITY B.= A.= a.= C'"" A.>/':;> (mil A.- ..... 
NON-COMMUNITY c.= D.= D.= E.c F~ B. (mil 

Ill. GROUNDWATER 
I 

0 I GAOUNOWA TEA USE IN VICINITY oCitoco-

.: A. ONLY SOURCE FOR ORINKNQ = 8. ORINKJNQ ~OMM£AC1AL.INDUSTRIAL.IAAIGATION = 0. NOT USED. UNUSEABL.E 
101ft« IOW'C'H ......,., ~&AIHCfOI'tet IOIIfCH ......... 

COMMERCIAl. INOUSTRIAL. IARIQA TION I 
,,..,..,..., toutell....,., 

I 02 POPULATION SEI'N£0 BY GAOUNO WATtR .R:1 0301STAHCETONEARESTDR .. KINQWATtRWELL >'o/ (mil 

04 DEPTH TO GAOUNOWATER OS DIRECTION 01' GROUNOWATER FLOW OS DEPTH TO AQIJIF!R 07 POTENT1AL YIELD 08 SOU! SOURCI AQUIFER 

/:l aNirNo,·~ 
OF~ OI'AQUFVI 

~ (ftl /5 
'"' ~OWIV (;pel) 

C YES ,_ I 011 DeSCI'UPTlOHOFWELLSt,.,._. _______ ,., __ ..,_.,., 

I 
. 

I 0 RECHARGE AREA I I DISCHARGE AREA 

=YES COMMENTS =YES COMMENTS 

=NO ~NO 
I 

IV. SURFACE WATER 

01 SUAFACEWATlRUSE•Citoc•..,., 

=A. RESERVOIR. RECREATION ;::: B. IRRIGATION. ECONOMICALLY = C. COMMERCIAL. INOUSTRIAL ~CURRENTt.Y USED 
I 

DRINKING WATER SOURCE IMPORTANT RESOURCES 

02 AFFeCTtO.POTtHTIALLY AFFECTtDBODIESOI'WAT!R I 
NAME: AFFECTED DISTANCE TO SITE 

~;:e. Cr.tld. a .s- (mil 

· ~ FOr"l:, c ~ .. l (mil 
I 

a (rml 

V. DEMOGRAPHIC AND PROPERTY INFoRMATION 

01 TOTALPOPULATIONWITHIN 02 DISTAHCZ. TO~STPOPUI.ATIOH I 
ONE I 1 I MILE OF SITE TWO 121 MILES OF SITE THREE (31 MILES OF SITE <. I .... I . c. lmi) 

'to) ·:~ i:t!Jit.SCPwS 
'«) ~"""-- •.r::~r:at•~ I 

JliiUA"BEA OF BU~INGS WITMIN TWO 121 MIUS 01' SITE .:14 OISTAt.ICE TO NEAREST OI'I'·SITI! 8\ACINQ 

~ Ct~ oF Hrf" --ro,Jf- ., ff-. l (mi) 

J5POPULATIONWITHINVICINITVOFSITE:I''"~"-ol-ot~?,~"'~.;.J. ___ ._ 

areA- ~s F,.-eJo,,..u eo.,~c' , M..S ., d!.l-e<:L 
I 
I 
I I 

EPA FOAM 2070-13,7.811 

I 
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I POTENTIAL HAZARDOUS WASTE SITE I.IDENTIFICA TION 

&EPA SITE INSPECTION REPORT 01 STATE,oa SIT1! NUMIIEA 

PART 5· WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA PC DOqNI~O/~ 

I VI. ENVIRONMENTAL INFORMATION 
0 I "ERMEI-Bturv OZATEO ZOI'oE ·Otec•-• 

:A. 10-t -•o-tcm:sec ·:B. 10-•- to-~e'"'NC ::c. 10-•- 10-3 em/sec ::D. GREATER THAN 10-lcm'NC 

I ;)~ ?ERME.ABIUTY OF iiEOAOC~ '""' :••• 

_ A. IMPERMEABLE !'"( RELA TIVEI.. V IMPERMEABL.E = C. REL.ATIVELV PERMEABlE C C. VERY PERMEABLE :,..,u,..,. hi-~:~ IKI ro-•- • ,-, :""IKI ,,o-1- •o-•-•ec• tGt'Hft#tiWt ro-l Ctft I.CI 

I ;)J DEPTH TO BEDROCK o• OEPTH OF CONTAMINATED SOIL ZONE 05SOILDH 

cJifl.O<!.NV (It) I:J.~Ue>c.l.IVV (It) tutf4.cw..v 

I 
08 i'<ET PRECIPITA TlON 07 ONE YEAR 2• MOUR RAINFALL 01 Sl.OPE 

~-0 .:2.8' 
SITE SLOPE I DIRECTION OF SITE SLOPE I TEARAIN A~AGE SLOPE 

lin) lin) * l % ~Ves-+- r ;.J ~ 

I 
Ci FLOOO POTENTIAl. 

II/A- 10 ~ 
~If" :: SITE IS ON BARRIER ISLAND, COASTAL. HIGH HAZAAO AREA. RIVERINe FLOOOWAV 

SITE IS IN YEAR FI..OODPI.AIN 

II DISTANCE TO WETI.AHOS 15 .. ,. _, 12 DISTANCE TO CIVTICM.HAIITAT lol.....,._ _, 

I 
ESTUARINE OTHER ~rz,u. ~ lrnil 

A. >t~ (!'IIi) a. /Is-' (mil ENDANGERED SPECIES: Cb.n.L j:""2Q.r s;;~ 

1 J L.lNO US£ IN VICINITY 

I OISTANCE TO: 
RESIOENTIAl AREAS; NA TIONAI.JSTA TE PARKS. AOAICUI.TUFIAL LANDS 

COMMERCIAI./INOUSTAIAL FORESTS. OR WllDUFE RESERVES ~AGL.ANO AOL.AND 

I 
I 

A. <e I (rni) B. ... .z (ml) c. /,lNINotrPIV(ml) D. > ~lo (till) 

''DESCRIPTION OF SITE IN REI.ATlOIII TO SURAOIJNCING TOPOQIIAPHY ~ • ,t:f ~e/F: • ~~~ slop~ Y.o ~ 7h,.. ~i/r il'y /s /;_, mr I c:w ) 

vesf; 6d- l<ftj 7- f)"edtt .. 
I 
I 
I 
I 

VII. SOURCES OF INFORMATION •et•--n. ••·· ,,..-. -.,.-.,,. -· 
~rtd~o-d .1(./CI.S Fif€.5 

I 
I ' 

-I c:PAFOAM2070-I;J(7·1tJ 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

POTENTIAL HAZARDOUS WASTE SJTE 

·&EPA . SITE INSPECTION REPORT . 
PART I· SAMPLE AND FJELD INFORMA nON 

IL SAMPLES TAKEN 
01 NVMIIEROF 02 SAMPt.ES SENT TO 

SAMPLE TYPE s.u.PI..£5 T AKEH 

GROUNDWATER 

SURFACE WATER 

WASTE 

AlA l'wb Sa -nt~~ tk p.q-.form d 
RUNOFF 

, r , 

SP!U. 

SOIL 

VEGETATlON 

OTHEA 

Ill. FIELD MEASUREMENTS TAKEN 
01 T'YP£ 02cor..ENTS 

IV. PHOTOGRAPHS AND MAPS 

01 T'YP£ ~ GAOUNO g·AEI!!Al I 02 .. CUSTOO'I OF u~.s c.Of'~-0~ ._,_,_ 
OJ MAPS I o• LOC%MAPS 2!C'ves . ~~d. .: NO 

V. OTHER FIELD DATA COLLECTED·~---

VI. SOURCES OF INFORM A nON .e-.---... •, .,., . ._ ..,.,... ,. •·•. '":·• 
Feol..o.ro-1, s~'$. a-,{ /U(/S F."/-i:.~ 

EPA~OR-.t 2070·1317·1J_IJ 

L 

L IDIHTFICATION 
01 STATie2 STII'UaA 
Al£ IDotll'fl:r-aJ9 

03 ESnMATED DA T1 
RESULTS AVAUBI.E 

. 



L 

' • I 
I &EPA. 

POTENTIAL HAZARDOUS WASTE SITE I.IDENnFICA nON 

SITE INSPECTION REPORT 01 STAT£ 102 SITE NuMBER 
~ I~ c ID~t'/15"017' 

PART 7 ·OWNER INFORMAnON 

II. CURRENT OWNERCSJ PARENT COMPANY·---

I PI NAME :/s. 
,../. J 

02 D+ 8 "'UMBER 081\iAME Oi O+B NUMBER 

I~~" S~D,.. c 

I 
OJ STREET AOOAESS-~; ~<• •P:;; • ••: ' r•SJCCOOE I 0 STREET AOOAESS ,,. 0 llo1. 111'0 '· ~ 1 I I I SIC CODE 

r:o. ao;.. &7r' 
(05CITV ~eSTATE ~7 ZIP CODE 12CITV TJSTATE 1<& ZJPCOOE 

Brt'lo..v MJ. '08&~9 
OINAME 020+8NUMBER 08 NAME Oi O+BI\IUMBER 

I 
I 

03STREET AOORI!SS•" 0 /lol. 111'0•. OfC 1 r4SICCOOI! 10 STREET AOOAESS1" 0 lloi.IIIIO•. ~-1 _r I SIC CODE 

OS CITY riSTATE 07 ZJPCOOE 12CITV 1'3STATE I<&ZIPCOOE 

01 NAME 02 O+B NUMBER 08NAM£ Oi O+B NUMBER 

I 03STREETAOOAESSI"0 ... III'O•.ffl:-1 104SlCCOOE 10 STREET ADON:SSt,O. -· fWO•. ""' riSJCCO~E 

I 
OS CITY rSTATE 07 ZIP CODE IZCITV 1'3STATE I<&ZlPCODE 

OINAME 02D+BNUMBER D8 NAME OiO+BNUMIIER 

I 03 STREET AOOAESS•" o .... 11110•. otc.1 r4SICCOOE _ 10 STMET ADOR!SStl' O. -· 11110•. ""·' I"SJCCOOE 

I 
OS CITY IDeSTATI 07 ZIPCOOE 12CITY 1'3STATIE I<&ZJPCOOE 

HL PREVIOUS OWNER($),.....,_., __ IV.REALTYOWNER(S)t•-:• ___ _, 

I 
OINAME J 02 0+1 NUMBER 01 NAME 02 0 + BI\IUMBER 

~J/1 ~;, ~~. 
03 STREET AODAESSt, o -· 11110 •. etc.t I 04SJCCOOE 03 STREET ADOA!SSti'O . .... 11110 •· __ , lo•sccooE 

?.o. z~ ~Y"'58-

I 
05CITV I.DeSTATIE 

07ZIPCOOE OSCITV -(De STATE 07 ZIP CODE 

H-<>h 77b .. .d- u.e. 2r2-" 1 ot:J.e 02 0+1 NIMIIER OINAME 02 O+BNUMBER 

.__.,~,("'~ ~J ~rY".,_?/-a 

I 
I 

03 STREIT AOOAESStl' o.- 111'0•. 110.1 104SJCCODE 03 STMET AOCNSStJII o ..... ,o•. _, 104SICCOOE 

OS CITY 
r!'ATIE 

07ZIPCOOE 05CITV ~De STATE 07ZIPCOOE 

OINAME 02 0+ I NUMBER 01 NAME 02 O+BI\IUMBER 

I 
03 STREET AOOAESS ·" o flo• '"0 • .... , r4SJCCCOE 03 STREET AOORESStl' 0. .... MO•. ""' I 04SlCCOOE 

OS CITY IDeSTATIE 07 ZIP CODE \:5CITV Ice STAT£ 01 ZIP cocE 

I Y. SOURCES OF INFORMAnoN te..---. ••· ,,.,litH . ._.. .... w. ,_., 

sr-~/ r-~ ~ A/c/..S P:l-e..s. 

I 
EPAFORM2070·13(7·811 

I 
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I 
I POTENTIAL HAZARDOUS WASTE SITE L IDENnFICATION 

&EPA 
. 

SITE INSPECTION REPORT 01 STATE,~Z SITENUMSER 

PARTI·OPERATORINFORMAnON /1/C DOLI14/$"t:H f 

I II. CURRENT OPERATOR "oo-~--·- OPERATOR'S PARENT COMPANY .~--· 
01NAME rZD+BNUM8EA IOHAMI! J I 0+8 Nl.tMBER 

~~ vols~ Coro. 

I 03 STREET ADDRESS ·" J S<t• liFO • •«. I 104$1CCOCE IZSTAEET AOORESS ti'.O.Io•. 14FO•.M:.I r3SICCCOE 

zo. ~> 2'1"3%" 

I 
O&CITY toeSTA~r7 ZIPCOOE 

14CITY r$ STATErs ZIP CODE 

'*~ 7::g,;r IAJ.e. z 1-zt; 1 
oe VEAl'S 01' OPEAATION rll NAME 01' OWNE~' 

6 ~ I k =~,... Corr> 

I IlL PREVIOUS OPEAATOR(S)t~----=--~-:......._ PREVIOUS OPERATORS' PARENT COMPANIES ··•--· 
01 NAME . r2 0+8 NUMBER IONAME J I C+BNUMBER 

/J1o6,-/ /AI.-/c~J CL:r-~ 

I 
I 

03 STREET ACORESS fl' O.lo.l. liFO I. M:.l r·SICCQ~ t2 STREET ADDfiESS ti'.O.Io.l. liFO•. eiC.I r3 SIC CODE 

P.o. /13~ "Z.'I7!>8-
O&CITY 

1

08STATEr7 ZI'Cooe 14CITY r&STATE,15 ZIPCOOE 

d~r.£ n_;d- /1.1. C Z ?-Z~ I 
01 YEARS 01' OPEAATlON I 08 NAME 01' OWNER CUNNQ ntiS PEfiOO 

/7:;-G_ d?o.6;/ C/,~;cJ Core> 

I 
I 

01 NAME r2 0+8 NU.-eR I IONAME 111 0+8 NUMBER 

03 STREET ADDRESS II' 0 lo.l. liFO • • .,.,, J04SICccoe 12 STREET ADCR1SS ti'.O. 1o.1. liFO•. etc.J 113 SIC CODE 

OS CITY loa STATE r7 Z1' COOl! 14CITY rSSTATE' ,., ZIP CODE 

I 
08 YEARS 01' OPEAATlON I 08 NAME 01' OWNI.I'I OUNNQ THIS PEfiOO 

01 NAME lOZD+BNUM&Eft IOHAMI! IIIC+BNUMBj:R 

I 03 STAEET ADCI'IESS II' o. IN. liFO •· _, 1 04 SIC COOl! 
12 STREET ADCRISS II' o. lo.I.IIFO '· .,.,, r3SICCOCE 

I 
OS CITY loa STATEr7 ZIP COOl! 

14CITY I" STATE,ISZJPCOOE 

01 YEARS 01' OPEAATlON I 08 HAMil 01' OWNI.I'I DUNG ntl PIJIOO 

I 
IV. SOURCES OF INFORMATION to...--.. ._--. _ _,...__ 

~ ra:/e ./ Fecft~Ua.l., &'-< cl IV~ f=,"/..z.s . 

I ' 

I 
I 
I EPAFONU07Q.1317·111 



•• 
I 
I 

POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA . SITE INSPECTION REPORT 01 STATE I O:Z SITE I'IIJMBER 

PART I· GENEAATORITAANSPOATEA INFOAMA noN lAiC Doc.ti'IIS"0/7 

I 
II. ON-SITE GENERATOR 

Ill -.AME 02 0+8 NUMBER 

~h~ Corp. 

I 
I 

JJ Soi!EEt AOORESS 11 c :i-:• a; • ••: l.:l4SICCOOE 

r.o. ;3o,.._ ZC/38-
05CITY ~TATE 07 ZIPCOOE 

Mpt.. n,;·#(/-f C. "27-ZG/ 
Ill. OFF•SITE GENERATOR($) 
01NAME 02D+BNUMBER 01~E 02 O•B NuMBER 

I 03 STREET ADDRESS '" 0 kc. liFO • •••·• 104SICCODE 03 STREET AOORESS •II 0 kc. lfi'D • ..... I 10451CCODE 

I 
05CITY reSTATE 07ZIPCOOE 05CITY reSTATE 07 ZIP CODE 

01 NAME O:Z D+B NUMBER 01~E 02 O+B NUMBER 

I 
I 

03 STREET ADORESS 111 0. kc. lfi'O •. etc.l ,O.SICCQOE 03 STREET ADDf'ESS 111 o. IN. II~ •· t~e.l 
. 

to•SJCCOCE 

05CITY rSTATE 07ZIPCOOE 05CITY -reSTATE 07ZIPCOOE 

IV. TRANSPORTER($) 
01 NAME 02 D+l NIJI\otiER 01NAMI 02 D+B NUMBER 

I 03 STREET ADDf'ESS '" 0. lo•. lfi'O• . .,._, 'C. SIC CODe 

03 STA!ET AD~lf'ESS ,, o. IN. If~ • . ...,_, r•SICCODE 

I 
05CITY loeSTATE 07 ZIPCQOE OS CITY lOS STATE 07 ZIPCQOE 

01~E 02 D+l NIJMIIEA 01NAME 02 O+B NUMBER 

-
I 03 STREET ADDRESS ·II 0. low. 1111'0 •. t~e.l 

IO.SICCOOE 
03 STREET ADORESS ,,. o. IN. 111'0 •· ...,,, ,O.SICCODE 

I 
05CITY rSTATE 07ZIPCQOE OS CITY ~oe STATE 07 ZIP CODE 

V.SOURCES OF INFORMATION;o.--•-r-.--.--.. -· 

I 
~dal~ Feckrev{1 ~ IUti.S F/les 

I . 

I 
I 
I 

EPA FOAM 2070·13 C7·111 



I 
POTENTIAL HAZARDOUS WASTE SITE L IDENT1F1CA TION 

&EPA . SITE INSPECTION REPORT 01 STATE102 SITE NUAaA 

PART 10 • PAST RESPONSE ACnVmES AJ c Do'lt'fiS"Ot f 

I H. PAST RESPONSE ACnvmES 
01 :A. WATER SUPPLY C~OSEO 02 DATE 03AGENCY 
04 DESCRIPTION 

01 :B. TEMPORARY WATER SUPPLY FROVIOEO 020ATE 03AGENCY 
04 DESCRIPTION I 
01 .: C. PERMANENT WATER SUPPLY PROVlOEO 02 OATE OJ AGENCY 
04 DESCRIPTION I 
01 - 0. SPIUfD MATERIAL REMOVED 020ATE 03AGENCY 
04 DESCRIPTION I 
01 = E. CONTAMINATED SOIL. REMOVED 02DATE 03AGENCY 

I 
04 DESCRIPTION 

01 = F. WASTE REPACKAGED 020ATE 03AGENCY 
04 OESCRIPTION . 
01 C G. WASTE DISPOSED ELSEWHERE 02DATE 03AGENCY I 
04 DESCRIPTION 

01 G H. ON SITE BURIAL 02DATE 03AGENCY 
04 DESCRIPTION I 
01 := I. IN SITU CHEMICAL TREATMENT 02DATE 03AGENCY 
04 DESCRIPTlON I 
01 - J. IN SITU BIOLOGICAL TREATMENT 02DATE 03AGENCY 
04 DESCRIPTION I 
01 = K. IN SITU PHYSICAL TREATMENT 02DATE 03AGENCY 
04 O£SCRIPTION I 
01 - L. ENCAPSULATION 020ATE 03AGENCY 

I 
04 DESCRIPTION 

01 : M. EMERGeNCY WA::IlETREATMENT 02 OATE 03AGENCY 
04 DESCRIPTION . 

I :l1 .: N. CUTOFF •'iAUS u2 CATE 03AGENCY 
ll4 OESCRIPTICN 

Cl .: 0 EME~GE~CY OIKoi'<G SURF~CE WATER DIVERSION -J2 cAre 03AGENCY 
C4 DESCRIPTION 

I 
01 = P. CUTOFF TRENCHEStSUMP 020ATE 03AGENCY 
04 DESCRIPTION I 
01 ·: Q. SUBSURFACE CUTOFF WALL 02 OATE 03AGENCY 
04 DESCRIPTION I 

I 
EPAFOAM207Q-1317 811 
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I 
I 
I 
I 
I 
I 
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I 
I 
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I 
I 

POTENTIAL HAZARDOUS WASTE SITE 

OEPA SITE INSPECTION REPORT . 
PART 10 • PAST RESPONSE ACTIVmES 

II PAST RESPONSE ACnVmES;e-

01 _ R BARRIER WALLS CONSTRUCTED 02DATE 
04 OESCRIP~ON 

0 1 _ S. CAPPING" COVERING 02 DATE 
04 DESCRIPTION 

01 :: T BULK TANKAGE REPAIRED 02DATE 
04 DESCRIPTlON 

01 _ U GROUT CURTAIN CONSTRUCTED 02DATE 
04 DESCRIPTION 

01 = V. BOTTOM SEALED 02DATE 
04 DESCRIPTION 

01 _ W. GAS CONTROL 02DATE 
04 DESCRIPTION · 

01 =X. FIRE CONTROL 02DATE 
04 DESCAIPTION 

01 = Y. LEACHATE TREATMENT 02DATE 
04 DESCRIPTION 

01 :: Z. AREA EVACUATED 02DATE 
04 DESCRIPTION 

01 = 1 . ACCESS TO SITE RESTRICTED 02DATE 
04 DESCRIPTlON 

01 - 2. POPULATION RELOCATED 02DATE 
04 DESCRIPTlON 

01 = 3. OTHER REMEDIAL AClMTIES 02DATE 
04 DESCRIPTION 

~ cP~ o.~e. ~ a;c;o/,c~/ '4.J 

I . 

Ill. SOURCES OF INFORMAnON re.--•r., ..... , ,_.., .. ,., ._.., 
s-,b:l~ Ftcd-cro.i, YNt/S Fit-'Z..S 

EPA FORM 2070·1317-811 

L IDIHTFICATION 
01 ST~n;,,02 SITE..._,. 
/U c DO&./f'·l/SOI? 

03AGENCY 

03AGENCY 

03AGENCY 

03AGCHCY 

03AGENCY 

03NJEHCY 

. 
03AGE1CY 

03NJEHCY 

03NJEHCY 

03AGBCY 

03NJEHCY 

03NJBCY 
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&EPA 
II. ENFORCEMENT INFORMATION 

EPA FORM 2070·13 (7·811 

POTENTIAL HAZARDOUS WASTE.SITE 
SITE INSPECTION REPORT . 

PART 11 ·ENFORCEMENT INFORMATION 

L IDENT1F1CA nON 



• 
I APPENDIX 

I. FEEDSTOCKS 

I CAS Number Chemial N..;,. CAS Number CIM!m!QIN.,.. CAS Number Clsemical Name 

1. 7664~1·7 Ammo nil 14. 1317·38.0 Cupric Oxide 27. 7778-50-9 Potauium Dichromate 

I 
2. 7 44().36.() Antimony 15. 7758·98·7 Cupric Sulfite 28. 1310·58·3 Potassium Hydroxide 
3. 1309-64~ Antimony Trioxide 18. 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. 7647.01.0 Hydrochloric Acid 31. 1310-73·2 Sodium Hydroxide 
6. 21109·95·5 Barium Sulfide 19. 7684-39-3 Hydrogen Fluoride 32. 7646-78-8 Stan nrc Chlorrde 

I 7. 7726·95-8 Bromine 20. 1335·25·7 Leld Oxide 33. 7772·99-8 Stannous Chloride 
a. 1 06·99.0 Butadiene 21. 7439·97-6 Mercury 34. 7664·93·9 Sulfuric Acid 
9. 7440-43·9 Cadmium 22. 74-82-8 Methane 35. 108-88·3 Toluene 

10. 7782-50·5 Chlorine 23.91-20-3 Napthelene 36. 1330.20.7 Xylene 

I 11. 12737-27-8 Chromitt 24. 7440..(]2.(] Nickll 37, 7646-85-7 Zinc Chloride 
12. 7440-47-3 Chromium 25. 7697·37·2 Nitric Acid 38. 7733.02.0 Zinc Sulfate 
13. 7440-48~ Cobalt 26. 7723·14.0 Phosphorus 

I II. HAZARDOUS SUBSTANCES 

I CAS Number Chtmicll Neme CAS Number Chtmicll Ntme CAS Number Chemical Neme 

1. 75.07.0 Acetaldehyde 47. 1303-33·9 Arttnic TriiUifide 92.142·71·2 Cupric Acetate 
2. 64-19-7 Acetic Acid 48. !542-82·1 Berium Cyenide 93. 12002.03-8 Cupric Acttoarsenite 

I 3. 108·24-7 Acetic Anhydride 49. 71~3-2 Benzene 94. 7447-3~ ' Cupric Chlorrde 
4. 75-86-!5 Acetone Cyenohydrin 50. 65-8!5.(] Benzoic Acid 95. 32!51·23-8 Cupric Nitrate 
5, 506-95-7 Acetyl Bromide 51. 100-47..(] Benzonitrile 98.!5893-66-3 Cupric Oxalate 
8.75-36-5 Acttvl Chloride 52. 98~ Benzoyl Chloride 97. 7758·98·7 Cupric Sulfate 

I 
7. 107.()2-8 Acrolein 53. tQ0-44.7 Benzyl Chloride 98. 10380-29·7 Cupric Sulfate Ammoniated 
8, 107-13·1 Acrylonitrile 54. 7440-41·7 Beryllium 99. 815-82·7 Cupric Tartrate 
9. 124..(]4-9 Adipic Acid !515. 7787~7-15 Beryllium Chloride 100. 506-77~ Cyanogen Chloride 

10.309.(]().2 Aldrin 58. 7787~9-7 Beryllium Fluoride 101. 1 10-82·7 Cyclohexane 

I 
t1 • 1 0043.01 -3 Aluminum Sulfate 57. 1 31597·99-4 Beryllium Nitretl 102. 94·75-7 2,4·0 Acid 
12. 107-18-6 Allyl Alcohol 58. 123-88-4 Butyl Acetate 103.94-1 1·1 2 ,4·0 E stars 
13. 107.05-1 Allyl Chloride 59.84-74-2 n-Butyl Phthelltl 104. 50·29-3 COT 
14. 7664~1-7 Ammonie 60. 109-73-9 Butylemint 1015.333-41-5 Oiazinon 

I 
15. 631-81-8 Ammonium Acetate 81. 107·92-8 Butyric Acid 108.1918.QQ.9 Oicamba 
16. 1883-83-4 Ammonium Benzoate 82. 543·90-8 Cldimium Acetate 107. 1194-65-8 Oichfobenil 
17. 1066·33-7 Ammonium Bicarbonate 83. 7789~2-8 Cldrnium Bromide 108.117-80-6 Oichlone 
18. 7789.Q9-& Ammonium Bichromete 84.10108-64-2 Cldmium Chloride 109. 25321·22-8 Dichlorobenzene (all isomersl 

I 
19. 1341~9-7 Ammonium Bifluoride 81.7778-44-1 Calcium Arsenate 110. 266-38·19-7 Oichloropropant (all isomersl 
20. 10192·30.0 Ammonium Bisulfite 88. 52740-16-8 Calcium Arsenite 1 1 1. 289152·23-8 Oichloropropene (all isomers) 
21. 1111·78.0 Ammonium Cartllmatl 87.75-20-7 Calcium Carbide 112. 8003·19-8 Oichloropropene· 
22. 12125.02·9 Ammonium Chloricll 88. 13785-19.(] Calcium Chromltl Oichloropropane Mixture 
23. 7788·98:9 Ammonium Chrcm.re 88.592.01-8 CMcium Cvanidt 113. 7!5.gg.o 2·2·0ichloropropionic Acrd 

I 24. 3012-65-5 Ammonium Cltrete, Dibulc: 70. 28214-08·2 Cllcium Oodec:ylbtnzene 114. 82·73·7 Oichlorvo' 
25. 13826-83..(] Ammonium Fluobaratl Sulfonate 1115. 80-57·1 Dieldrin 
26. 12125.01-8 Ammonium Fluor~ . 71. 777B·I54-3 Calcium Hypochlorite 111. 109-89-7 Diethylamine 

·I 
27. 1336-21-6 Ammonium HydrOxide n.13342 Cap ten 117.124-40-3 Dimtthylamine 
28. 6009-70.7 Ammonium Oulltl 73.63-25-2 Carblryl 118.25154-64-6 Oinitrobtnzene (all isomers) 
29. 16919-19.(] Ammonium Silicofluoride 74. 1583-66·2 Carbofufln 119. !51·28-6 Dinitrophenol 
30.7773.()6.0 Ammonium Sulfamltl 7!5. 75-1!5.0 Carbon OiiUifide 120. 2!5321·14-8 Dinitrotoluent (all isomers! 
31. 12135·76-1 Ammonium Sulflcll 78.56-23-5 Carbon Tetrechloride 12,.85.00.7 DiQuat 

I 32. 10196.Q4.0 Ammonium Sulfite 77. !57-74-9 Chlordane 122. 298.()4-4 OiiUifoton 
33. 14307-43-8 Ammonium T1rtr1te 78. 7782·50·5 Chlorine . 123.330-54·1 Diuron 
34. 1762·95-4 Ammonium Thloc:vanate 79. 1 08·90-7 Chlorobenzlnl 124.27178-87.0 Dodtcylbenzenesulfonic Acid 
35. 7783-18-8 Ammonium ThioiUifatl 80.87-86-3 Chloroform 125. 11!5-21-7 EndoiUifan (all isomersl 

I 38. 628-83-7 Amyl Acetate 81.7790-94-6 Chlorosulfonic Acid 121. n-:zo.a Endrin and Metabolites 
37. 82-&3-3 Aniline 82. 2921-88·2 Chlorpyrifot 127.108-8N Epichlorohydrin 
38. 7847·184 Antimony Pentlehlorldl 83. 1061-30-4 Chromic ACIUitl 121.583-12·2 Ethion 
39. 7789-81-9 Antimony Tribromide 84. 7n8-94-5 Chromic Acid 129.1~1-4 Ethyl Benzene 

I 40. 1002!5·914 Antimony Trichloride 85. 10101-53-8 Chromic Sulfete 130. 107-115-3 Ethylenediamrne 
41. 7783·58-4 Antimony Trifluoride 88. 10049.05-5 Chromous Chloride 131. 106-93-4 Ethylene Dibromrde 
42. 1309-84-4 Antimony Trioxide 87. 544-18·3 Cobaltous Formate 132.107.(]6-2 Ethylene Oichtorrde 
43. 1303·32-8 Arttnic DiiUifidl 88. 14017-41-5 Coblltous Sulfamete 133. 80.Q0.4 EDTA 

I 44. 1303-28-2 Arsenic Ptntoxicll 89.58-72~ Coumaphos 134.1185-57-6 Ferric Ammonium c;trate 
45. 7784-34-1 Arsenic Trichloride 90. 1319-77·3 Cresol 135.294447~ Ferric Ammonrum Oxalate 
48. 1327-53-3 Arsenic Trioxide 91.4170-30-3 Crotonatdehyde 131. 7705-08-Q Ferric Chloride .. 



•• \ • 

I II. HAZARDOUS SUBSTANCES 

CAS Number Chemical N~me CAS Number ChemiCII Name CAS Number Chemicll Name 

I 137. 7783-50-8 Ferric Fluoride 192. 74-89·5 Monomethylarnine 249. 7632.00.0 Sodium Nitrate 
138. 10421-48-4 Feme N•trate 193. 300·76·5 Naled 250. 7558·79-t Sodium Phosphate, Oibasic: 
139. 10028·22·5 F~rric: Sulfate 194. 91·20·3 Naphthalene 251. 7601·54·9 Sodium Phosphate, Tr~basic: 

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.()6·2 Strontium Chromate 
142. 7720·78·7 F-!rrous Sulflte 197. 15699·18.0 Nickel Ammonium Sulfate 254. 57·24-9 Strychnine and Salts 
143.206-44.0 FluorJ"'"e"e 198. 37211.05·5 Nickel Chloride 255. 100-420·5 Styrene 

I 
144.50.00.0 Forrna;dehvde 199. 12054-48-7 N1ckel Hydroxide 256. 12771-08-3 Sulfur Monoc:hloride 
145. 64·18-8 Formic: Ac:•d 200. 14216-75·2 Nickel N1trate 257. 7664·93·9 Sulfuric Acid 
146. 110-17-8 Fumar.c Ac:•d 201. 7786-8 1-4 N•c:kel Sulfate 258. 93·76-5 2,4.5·T Acid 
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 Este" 
149. 76-44-8 Heptachlor 204. 10102-44.0 Nitrogen Dioxide 281, 13560·99·1 2,4,5·T Salts 
150. 118-74·1 Hexac:hlorobenzene 205. 25154·55-6 Nitrophenol lall isome"l 262. 93·72·1 2,4,5-TP Ac:•d 
151.87-68·3 Hexachlorobutadiene 206. 1321·12-8 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 HelCichlorophene 208. 56-38·2 Parathion 265. 95·94·3 Tetrac:hlorobenzene 
154. 77-47-4 Hexachlorocyclopentadiene 209. 608-93·5 Pentachlorobenztne 266. 127-18-4 Tetrachloroethane 
155.7647.01.0 Hydrochloric Acid 210. 87-86-5 Pentachlorophenol . 267.78.00.2 Tetraethyl Lead 

I 
!Hydrogen Chloride) 211. 85.01-8 Phenanthrene 268. 107-49-3 Tetraethyl PyrophosPhate 

156. 7664-39·3 Hydrofluoric Acid 212. 108-95·2 Phenol 269. 7446·18-8 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 
158. 7783-06-4 Hydrogen Sulfide 215. 7723·14-0 Phosphorus 272.12002-48-! Trichlorobenzene lall isomers) 

I 159. 78·79-5 Isoprene 216. 10025-87-3 Phosphorus Oxychloride 273. 52-68-8 Trichlorfon 
160.42504-48-1 Isopropanol amine 217. 1314-80·3 Phosphorus Pentasulfide 274. 2!5323-89·1 Trichloroethane (all isomers) 

Dodecylbenzenesulfonete 218. 7719-12·2 Phosphorus Trichloride 275.79.01-8 Trichloroethylene 
161. 1 15-32·2 Kelthene 219.7784-41.0 Potauium Arsenate 276. 2!5167-82·2 Trichlorophenol lall isomers) 

I 162. 143-50.0 Kepone 220. 10124·50·2 Potassium A"'nite 277. 2732341·7 Triethanolamine 
163.301.o4-2 Lead Acetate 22 1. 7778·50·9 Potauium BiChromate Oodecylbenzenesul fo nate 
164. 3687·31-8 Lead Arsanate 222.7789.00-6 Potauium Chromate 278. 121-44-6 Triethylamine 
165. 7758-95-4 Lead Chloride 223. 7722-84·7 Potauium Perrnanganete 279. 75·50-3 Trimethylamine 

I 166. 13814-96-5 LeiCI Fluoborete 224. 2312·35-6 Propargite 280. 541-09-3 Urenyl Acetate 
1 67. 7783-46·2 Lead Fluoride 225. 79.()9-4 Propionic Acid 281. 10102-06-4 Urenyl Nitrete 
168. 10101-63.0 Lead Iodide 228. 123-62-6 Propionic Anhydride 282. 1314-62·1 Vanadium Pentoxide 
169. 18256-98-9 Lead Nitrete 227. 1338-36-3 Polychlorinated Biphenyls 283. 27774·13-6 Venadyl Sulfete 

I 170. 7428-48.0 Lead Stearete 228. 151·50-8 Potauium Cyanide 284. 108-05-t Vinyl Acetate 

171. 15739-80.7 Lead Sulfate 229. 1310·58·3 Potauium Hydroxide 285. 75-3!5-t Vinylidene Chloride 

172. 1314-87.0 LeiCI Sulfide 230. 75·56·9 Propylene Oxide 281. 1300-71-6 Xylenol 

1 73. 592-87..0 Lead Thiocyanate 231. 121·29-9 Pyrethrins 287. 5!57-34-6 Zinc Acetate 

I 174. 58-89-9 Lindane 232. 91·22·5 Quinoline 288. !52828·25-8 Zinc Ammonium Chloride 

175. 14307-35-6 Lithium Chromate 233.1~3 Resorcinol 281. 1332.07-6 Zinc Borete 

176. 121·75·5 Malthion 234. 744e.OS-t Selenium Oxide· 290. 7199-tH Zinc Bromide 

177. 110.16-7 Maleic Acid 235. 7781-68-8 Silver Nitrate 291. 3488-35-1 Zinc Carbonate 

I 178. 108-31-6 Maleic Anhydride 238. 7631-89·2 Sodium Arsanate 292. 7848-8!5·7 Zinc Chloride 

179. 2032-8!5·7 Mere~cnodimethur 237. 7784-46·5 Sodium A"enite 293. 5!57-21·1 Zinc Cyenide 

180. 592-04·1 Mercuric Cyanide 238. 1 0588.0 1·9 Sodium Bichromate 294. 7783-t9-3 Zinc Fluoride 

18 1. 1 0045·94.0 Mercuric Nitratl . 239. 1333-63·1 Sodium Bifluoride 295. 557-t1-!5 Zinc Format• 

I 182. 7783·35·9 Mercuric Sulfite 240. 7631·90·5 Sodium Bisulfite 298.7779-88-4 Zinc Hydrosulfite 

183. 592-85-8 Mercuric Thiocyanate 241. 7775-11·3 Sodium Chromate 297.7779-88-8 Zinc Nitrate 

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

185. 72-43·5 Methoxyc:nlor '243. 25155-30.0 Sodium Dodecylbenzene 299. 1314-64·7 Zinc Phosph1de 

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 302.13746-119-9 Zirconium Nitrate 

189. 7786-34-7 Mwinphos 248. 1310·73·2 Sodium Hydroxide 303.16923-95-8 Zirconium Potassium F•uorode 

I 190. 315-18-t Mexacarbate 247. 7681·52·9 Sodium Hypochlorite 304. 14844-81·2 Zirconium Sulfate 

191. 75.o4-7 Monoethylamine 248.124-t1-4 Sodium Methylate 30!5. 10021·11-8 Zirconium Tetrachlot~de 

I 
I 
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IIH)tl: ALL LANGUAGE SHOULD II FACTUAL AND OllltnVI 

I. Rt<ord on front cover of the logbook: TDD No., Site Name, 
Site Location, Project Manager. 

2. All entritt are made using Ink. Draw 1 single lint through 
errors. Initial 1nd dill corrections. 

l Statement of Work Plan, Study Plan. and Safety Plan 
diKussion and distnbution to field team w1th team members' 
signo1tur11 . 

' 

4. lte<ord weather conditions and general site information. 

5. Sign and date tach JN91. Project Maneger is to revi- 1nd 
sign off on each logbook daily. 

C. Document all calibration and pre-operational checks of 
equipment. Provide wrial numbers of equipment ulld onsitt. 

7. Provide reference to Sampling Field Sht1ts for detailed 
sampling infounation. 

e. Describe 11mpling locations in dtttil and document all 
chang11 from ptoject planning documents. 

9. 

10. 

11. 

u. 

IJ. 

Provide 1 site sketch with sample locations and photo 
locations. 

Maintain photo log by completing the ltlmpld information 
at the end of the 

If no site is on to accept the receipt for 
sampl ... en entry to that effect mull be placed In the 
logbook. 

Rt<ord J.D. of COC lnd receipt for 11mple forms 
ulld. Also racord numbers of dtwoyed documtnll. 
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tiCD04141 5019 

MOP!' 9!L CO~FO~ATION 
FO Bm·~ 2:438 
HIGH FOINT. NC 27260 

EfiGL I ::::~H RD 
POINT~ NC . 2?260 

SPECIFIC QUESTIONS 

A. Is this facility a publicly owned treatment works 
which results in a discha~ to waters of the U.S.? 
(FORM2A) 

X 

!v• u If. 1 preprinted label has been provided, affi 
it.· In the designated space. Review the inforr. 
atlon. carefully: if any of it is Incorrect, ere: 
through It and enter the correct data In t~ 
appropriate fill-In area below. Also, if any c 

. the preprinted data Is absent (the area to t': 
: ·. ~- ._, .:. ; '/ 2: D ·left of the l11b6l lf'llt:e lisa the lnformatic 

,, _, : - ... -. , ~ , , that should 11/)pear), please provide It in t~ 
~ · -. : : · ::. ;.; i .._; ; 1 "proper' fill-in area(sJ below, If the label 

complete and correct, you need not comple: 
Items I, Ill, V, and VI (except VI·B whic 
must b6 completed regardltns}. Complete £ 
:Items if no label has been provided. Refer 1 

.:.\~ i ' · the Instructions for detailed Item descrii 
. tiona and for the legal authorizations und. 
, which this data Is collected. . 

SPECII"IC QUESTIONS 

B. Does or will this facility (either or propOSI!d} 
Include a concentrated animal feeding operation or 
aquatic animal production facility which results In a 
discharge to waters of the U.S.? (FORM 28) · 

Do you or will you Inject at this fa~ility Industrial or 
municipal effluent below the lowermost stratum con· 
taining, within one quarter mile of the well bore, 
underground sources of drinking water? (FORM 41 

H. Do you or will you Inject at this facility fluids for spe­
cial processes such as mining of sulfur by the Frasch 
process, solution mining of minerals, In !itu combus­
tion cf fossil fuel, cr recovery cf geothermal energy? 
(FORM4) .. · · · · · · 
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~QBib 9!6 CQ~~O~ATIOH 
FQ BQX 2:438 
HIGH POINT. NC 27260 

EtiGLISH RD 
POINT~ NC • Z?261l 

--i'• oJ .• ·-·.-.• ""\f 
- •"'•• -·._I ~i,J 

~ ... 

. GEHERAI. INST.,.UC:TIO,..S 

If 1 preprinted label has been provided, llffix 
lt. In tha designated s;:ace. Review tha inform· 
atlon carefully: If any of It Is Incorrect, aou 
through it and enter the correct data in the 
appropriate fill-In arn below. Also, if any of 
the preprinted data Is abwnt fth• •n• to the 
lnt of th• 1•1»1 ~P«• Jim th• lnforrnnlon 
tMt lht:XJ/d appur}, plnse provide It in the 

• proper· fill-4n area(# below. If the label is 
complete and correct. you need not complete 
Items I, Ill, V, and VI (uapt VI·B which 

_must t. compl•t•d ng.rdlnsJ. Ccmpleta all , 
·Items If no label has b .. n provided. Ret.r to 
the lnstrvctions for deuiltd Jtem dnel'lp- • 

. tlone and for me ,.. authorizations under 
· which dlis data Is ccllec:ted. .. :· ·;_ ..: · .·~ ·: _ 

f
STRUCTIONS: Complete A through J to determine whether you need to submit any permit application forms to the EPA. If you answer "ya .. to any :~ 

. uestions, you must submit this form and the supplemental form listed in the parenthms folla-Mng the question. Mark "X" In the box in tht third column .: ;.;. 
the supplemental form Is attached. If you answer "no" tv nch question, you nnd nat submit any of these forms. You may aii!Wir "no• if your Btth1tv ·' 

is excluded from permit raquirements; sea Section C of the lns1ructions. Set also, Section 0 of the in.strvctlons for definitions of bold-f~t~d tlnns. · ~ · · '._ , :. " . 

SP'ECI,.IC QUESTIONS 

It this faciiity a publicly oWMd V.tmlllt works 
which results in a discharge to w.tars of tht U.S.? 
(FORM 2Al 
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F. Do you or will you Inject at this ftcillty Industrial or 
. municiPII .Wutnt below the lowermost stratum ccn-
• taining, within .one quarter mila of tht well bore, 

··".. -· 

undt~round 10urces of drinking wattr7 (FORM 4) )-,.4...,.,..-1-,...,.,.-

H: Do you or win you Inject at #lis facility fluids for spe­
, • . · cfal processes such as mining of sulfur by the Frasch 

: procea, 10lutlon mining of minerals, In titu combUio 
tlon of fotall fuel. or rtcCMtY of geothermal energy? 
(FORM 4) · · · - ... · -:- . • · - · 

X 

X 
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HAz:A:Fioa~•vA.Es-reLPPERMt'T'A.PPLicA'TtoN 
~solidated Penn its Program 

(Thi1 information is required under Section 3005 of RCRA.) 

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

B. PROCESS DESIGN CA))ACITY- For each code entered in column A enter the capacity of the process. 
1. AMOUNT - Enter the amount. 
2. UNIT OF MEASURE- For each amount entered in column 8(1 ), enter the code from the list of unit measure codes below that describes the unit of 

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

PROCESS 

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

SURFACE IMPOUNDMENT 

Disposal: 
INJECTION WELL 
LANDFILL 

LAND APPLICATION 
OCEAN DISPOSAL 

SURFACE IMPOUNDMENT 

UNIT OF MEASURE 

PRC>- APPROPRIATE UNITS OF 
CECS t.:::t.;jURE FOF! PP.OCESS 
COpE DESIGN CAPACITY 

S01 GALLONS OR LITERS 
S02 GALLONS OR LITERS 
S03 CUBIC YARDS OR 

CUBIC METERS 
S04 GALLONS OR LITERS 

D7J GALLONS OR LITERS 
DBO ACRE•FEET (the uolume that 

would couer one acre to o · 
depth of one foot) OR 
HECTARE•METER ' 

Dat ACRES OR HECTARES 
D82 GALLONS PER DAY OR 

LITERS PER DAY 
D83 • GALLONS OR LITERS 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

PROCESS 

Treatment: 
TANK 

f':i &:::: 
SURFACE IMPOUNDMENT 

INCINERATOR - v.:. 
~ ... · .. 
·· ..... 

OTHER (Uae for phis.Ccol, chemicof. 
thermal or biolOIIcol treatment · 
procene• not occurrinl In tonlc1, . 
1ur(ace Impoundments orlnciner-.­
otors. De1cribe the processu fn 
the 1poce proufded; Item 111·C.) 

c· .. 

PRO· 
CESS 
COPE 

APPROPRIATE UNITS OF 
MEASURE FOR PROCESS 

DESIGN CAPACITY 

Tci'i GALLONSYER DAY OR 
.. LITERS PER CAY 

T02 • GALLONS.PER DAY OR 
·• ··LITERS PER CAY 

TO:S ·"TONS PER HOUR OR 

::_:·~ ~~lEbcN~~~~ ~EJ~u~0~:: 
. •: LITERS PER HOUR 

Tci4"= 'GALLONS'PER CAY OR 
. ;::~ '.J,:,~TERS PER CAY 

' _... t •• -----·--- ..._, 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

UNIT OF 
MEASUR 

CODE 
GALLONS ••••••••••••••••• , G LITERS PER CAY. , •••• , •••••• V ACRE·FEET, ••••••••••• , • , , • A 
LITERS ••••••••••••••••••. L TONS PER HOUR ••••••••• , ••• C HECTARE•METER. , • , ••• , , , • , • F 
CUBIC YARDS • • • ••••••••••• , Y METRIC TONS PER HOUR •• , , , ••• W ACRES, , , , , , , , , , , , , , , • ,",, , B 
CUBIC METERS ••••••• , •• • ••• C GALLONS PER HOUR • , •• , , •••• E HECTARES •• , • , , , ••• , , •••• , C1 
GALLONS PER DAY •••••••••• , U LITERS PER HOUR., , , , • , ••••• H 

EXAMPLE FOR COMPLETING ITEM Ill (shown i'n line number: X·t and X·2 below}: A facility has two storage tanks, one tank can hold 200 gallons and thE 
other can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gallons per hour. 

~ 
I.IJ 
0 

u::E 
~:J 
-IZ 

X-1 

X-· 

1 

1 

3 

4 

A. PRO· 
CESS 
CODE 

({rom lLtt 
oboue) .. . .. 

s 0 2 

T 0 3 

s 0 1 

s 0 2 

T 0 4 

T 0 4 .. . II 

.. 

•• 

DUP 

I. AMOUNT 
(lpecl{yJ 

600 

20 

33,000 

18,000 

600 

----- ,,. ""'"' 

2.UNIT 
OF MEA 

SURE 
(enter 
code) .. 
G 

E 

G 

G 

G 

u .. .. 

FOR 
OFFICIAL 

USE 
ONLY 

5 

6 

7 

8 

9 

10 

,. - ,, .. 

,, . ,, .. 
DI\I:C' 1 nrc; 

1. AMOUNT 

.. 
FOR 

2 • UNIT OFFICI 
0~.fREt· USE 

(enter ONL 'I 
code) .. .. 

.. .. 
CONTINUE ON REVE 



SPACE F'OR ADOITIONAL. PROCESS CO 

1
1NC:LUOE DESIGN CAPACITY. 

I 

I 
I 

l~DES Separator. Unit has a capacity of 600 gallon containment. This separator 
part of the SPCC Plan for the plant. Run-off from·yard area where there are pos 
bilities of spill occurring, flows through the Separator. ~~y floatables are 
and sludges settled from the effluent. Run-off discharges to surface waters. Plant 
has NPDES for discharge. Effluent remaining in cell is discharged to City of High 
Point POTI~ only after authorization r2s been given to do so. Floatables and sludges 
sent off-site for disposal. 
Treatment System consists of neutralization, heavy metal precipitation and sludge 
removal from the caustic effluent streams from the plant drum cleaning and recondition­
ing system. Treated effluent monitored and discharged into sanitary sewer systeo 
with approval of POTW. Sludge disposed of off site at a Hazardous Haste l!anagement 
.~acility. Capacity of system is 15,000 gallons per day. 

num waste you you 
handle hazardous wastes which are not listed In 40 CFR, Subpart D, enter the four-digit number(s) from 40 CFR, Subpart C that describes the character is· 
tics and/or the toxic contaminantS of those hazardous wastes. · 

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

I which pom" that characteristic or contaminant. . . . . · ' . · . 

• UNIT OF MEASURE - .For each quantity entered in column B enter the unit of mess~~ -~ode. Units -~f meas~r~ which must ~e ~sed a~d the appropriate 

I 
codes are: · , . 

ENGLISH UNfr OF MEASURE CODE 
POUNDS, • , • , , •••••••••••••• , • , ••• P 
TONS. , •• , •• , ••• , • , , •• ,·.,, ••• , • , , T 

METRIC UNIT OF MEASURE cope 
KILOGRAMS, , , , , • , • , , , , , , • , , , , , , , , K 
METRIC TONS, , , o • , ••••. • , , , , , , , , , , • M 

· If facility records use any other unit of measure for quantity, the units of measure must be converted ·into one of the required units of measure taking into 

I account the appropriate density or specific gravity of the wast~.. ·. ·. . · . . .. . 

• PROCESSES . · . · · . · · 
1. PROCESS CODES: 

For listed hazardous waste: For each listed hazardous waste entered in column A select the codefsJ from the list of process codes contained in Item Ill 

I to Indicate how the waste will be stored, treated, and/or disposed of at the facility. 
For non-listed hazardous wastes: For each characteristic or toxic contaminant entered In column A, select the code(s} from the list of process codes 
contained in Item Ill to indicate all the processes that will be used to store, treat, and/or dispose of all the non-listed hazardous wastes that possess 
that characteristic or toxic contaminant. • . · 
Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter "000" in the 

I extreme right box of Item IV·DI1); and (3) Enter in the space provided on page 4, the line number and the ~dditional code(s}. . 

2. PROCESS DESCRIPTION: If a code Is not listed for a process that will be used, describe the p"roce.ss In the space provided on the form. 

: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wastes that can be described by 
than one EPA Hazardous Waste Number shall be described on the form as follows: 

1. Select one of the EPA Hazardous Was~e Numbers and enter it in column A. On the same line complete columns B,C, and D by estimating the total annual 
quantity of the waste end describing all the processes to be used to treat, store, and{or dispose of the waste. . 

2. In column A of the next line enter the other EPA Hazardous Waste Number that can be used to describe the waste. In column Dl2) on that line enter 
"included with above" and make no other entries on that line. I 3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste. 

~MPLE FOR COMPLETING ITEM IV (shown in line numbers X·t, X·2, X-3, and X-4 below}- A facility will treat and dispose of an estimated 900 pounds 
per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non-listed wastes. Two wastes 

corrosive only and there will be an estimated 200 pounds per year of each waste. The other waste Is corrosive and ignitable and there will be an estimated 
nds of that waste. Treatment will be in an incinerator and disposal will be in a landfill. 

S. ESTIMATED ANNUAL 
QUANTITY OF WASTE 

900 

400 

100 

PAGE 2 OF S 

z. PROC£SS DESCRIPTION 
(If a c:odf1 u not entered In D( l}} 

included with aboJ'e 

CONTINUE ON PAGE 3 
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I I I 
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certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 
'uc:ur:n .. •~r." and that based on my inquiry of those individuals immediately responsible for obtaining the i'nformation, I beli'eve that the 
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• • • • ~e~-·~~------Ronold H. levine, M.D., M.P.H. 
STATE HEALTH DIRECTOR 

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

Dear Mr. Pachasa: 

August 9, 1984 

Date August 1, 1984 

EPA ID Number NCD 041 415 019 

Company Name The Valspar·Corporation 

We have processed ~d accept at the state level your reque~t for~·.RCRA change 

II identified below: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

EXISTING CHANGE TO 

Company Name ___ M_ob_:L_'l_c_h_e_m_i_ca_l_._c_o_m_p_an~y __ _ The Valspar Corporation 

Ownership Mobil Chemical Company 

Facility Contact E. s. Pachasa 

Facility Phone N~ber(919) 882-6825 

The Valspar Corporation 

E. s. Pachasa 

(919) 882-6825 

Facili~ Mailing Address 
P,O. Bo~ 2438 P,O. Bo~ 2438 
H1gh Po1nt, NC 2726l ___ H_:L~g~h_P_o_:L_n_t~1~N_C_2~7~2~6~l~--

OWS/EB: tl 

Enclosure 

cc; Doug McCurr,y 
EPA Region IV 

Cordially yours, 

Q.~/S~d 
Solid and Hazardous Waste Management Br 
Environmental Health Section 
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ABSTRACT 

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

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

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

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

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

Topographic location has an important bearing on the amount of water 
yielded by wells. The average yield of wells drilled in draws and valleys 
is more than 31h times greater than the average yield of wells drilled on 
hills. It is prob"able that draws and valleys· mark the location of sheared 
and fractured zones in which the rocks are saturated with water, whereas 
hills occupy areas of massive, unbroken rock -which contain, and will yield, 
relatively little water. 

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

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

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

NORTH CAROLINA 

INTRODUCTION 

LOCATION OF AREA AND SCOPE OF THE INVESTIGATION 

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

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

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

~ 
SOUT" C'«'\. 

GREENSBORO AREA ~~ 

~ 
.. . G 

HALIFAX AREA ... ,;. .· 1 \ 

.. " 
"" • PLACE WHERE SPECIAL ICALI • 

INVESTIGATION WlS ~ADE , IS sr '7 ICJOIIIIII I 

Fig. 1-Index map of North Carolina showing the loeatton ol the Greenaboro area and other plaeea where ground-water 
lnveetlgattone have been made. · 

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

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

"'·:~ .. ... ,;- ... ~:: . -· .. 
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2 GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA., NORTH CAROLINA 

The field work in the Greensboro area was done principally in the summers and autumns of 1942 and 
1943 and consistetf of obtaining data on about 1,300 wells, a number of springs, and the 23 municipal SUP­

plies, collecting samples of water, and noting the geologic and topographic setting of the wells. Informa­
tion on the wells was obtained by interviewing well owners and operators and well drillers. A great deal 
of· the information was given from memory and some of it, therefore, m~y be somewhat inaccurate. 

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

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

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

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

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

·. 
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GEOLOGY AND GROUND WATER IN THE GRDNSBOBO AlmA, NORTH CAROLINA 23 

Above-normal rainfall during 1985 and 1986 resulted in high ground-water levels in the spring in 1935, 

1936 and 1987. However, the excess of rain did not prevent the W!\ter level from declining to near-normal 

1 1~ in the autumn of each year. Below-normal rainfall in the winter and spring of 1938 prevented the 
ev:mal winter and Spring rise; and although about the normal amount of rain fell during the remainder 
n; the year, the water level in the Lindale well reached record low stages. Because of the above-normal rain­
~ 11 during the last part of 1938 at Haw River, the Governor Holt well did not decline to record lows. Rain­
f:ll and water levels in both wells were not far from normal in 1989 and 1940. Below-normal rainfall in 
nearly every month of 1941 and in January 1942 resulted in record low levels in both wells during the first 
part of February 1942. Approximately normal rainfall during February and March did not suffice to raise 
the water level of either well back to normal, evidently because of a very large deficiency in soil moisture. 
With approximately normal rainfall during the remainder of the year, both wells were at below-normal 
levels. However, the water level at the end of the year was not far below normal and evidently the soil­
moisture deficiency was not large because the water level made its usual spring recovery in 1943 with nor­
mal or below-normal rainfall. Above-normal rainfail in 1944 built up the water table to a very favorable 
position at the end of 1944, although no record high was reached. • 

UTILIZATION OF GROUND WATER 

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

Dug wells.-More domestic water supplies in the Greensboro area are obtained. from dug wells than 
from any other type. Dug wells in the area range from .a few feet to nearly 100 feet in depth. The hole is 
generally dug between 30 and 60 inches in diameter. When the well is curbed with terra cotta or concrete 
pipe, the inside diameter usually iS 24 to 30 inches. _The inside diameter of masonry- or rock-curbed wells 
and uncurbed wells generally is somewhat greater. Dug wells have certain advantages over other types of 
wells but also have certain disadvantages. Probably the most important consideration that leads to the 
choice of a dug well is that of cost. Generally this is the least expensive method of obtaining a water supply, 
with the possible exception of bored wells. Furthermore, many wells on farms and on the fringes of towns 
are dug by the owner in his spare time or in slack seasons, so that there .is no cash outlay from digging. 
However, cost is not always in favor of the dug well, particularly where bedrock is encountered before a 
satisfactory supply is obtained. 'J;'he cost of dug wells under such conditions has been reported at several 
places to have exceeded the cost of the average drilled well in the neighborhood. A second advantage of the 
dug well is the large storage capacity as compared particularly with the small-diameter drilled wells. A 
weU 24 inches in diameter will contain nearly 24 gallons of water Per foot of depth, as compared to 1 V2 
gaUons and 1/6 gallon per foot of depth for wells 6 inches and 2 inches in diameter, respectively. Thus, 
even though the yield of a well may be very low, a fairly large quantity of water can be withdrawn in a 
short time. · 

Dug wells have two important disadvantages. Usually the depth of water in a dug well is not great, 
either because of th& di1ficulty involved in digging below the water table or because bedrock is encounter­
ed. In· periods of d~ht, therefore, many dug wells go dry. A second disadvantage is that the water in 
these wells is much mare susceptible to pollution or contamination by the entrance of impure surface water. 
A survey made in Pennsylvania in 1930 and 1931, during which 17,665 water supplies were examined for 
purity, showed that the- supplies from 90 percent of the drilled wells were safe whereas less than 50 percent 
of the supplies from dug wells were safe1• 

The danger of contamination of dug wells can be decreased by observing certain precautions. All dug 
Wells should be covered tightly to prevent direct entrance of contaminating materi&I, either solid or liquid. 
The well should be cased or curbed with tile or concrete pipe or similar material and the joints should be 
cemented to a depth of at least a few feet below the water table, but in any event to a depth of at least 10 
feet below. the surface. The space between the walls and·the curbing should be filled, above the water-bear­
ing bed, with clay. The dug well should be located several hundred feet from a:ny source of contamination 
and up the ground-water slope from any nearby source of contamination. 

'Lohman, Staale7 W., Ground water Ia aonheaatma PtDDI71Y&Dia; Penvlnala TopOr. aad GeoL Sunt7 BuD. W4, p. 40, 1931. 
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76 GEOLOGY AND GROUND WATER IN THE GREENSBORO .AREA, NORTH CAROLINA 

A!\"ALYSES OF GRor:m ·wATER FBOll FoRSYTH Cou:sTY, NoRTH c.uouNA 

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

(parts per million) 

2 3 03 124 164 

Siliela(SiO.) ••••••••••••••••••••••••••••••••• ...I 31 28 22 31 29 
Iron (Fe) ••••••••••••••••••••••••••••••••••••••• ! .02 , .02 .03 .03 .03 
C&lcium (Ca) ••••••••••••••••••••••••••••••••••• , 5,7 22 
M..-ium(Mc) •••••••••••••••••••••••••••••••• , 3.1 8.0 
Sodium ud Pota.ium (Na+EJ ••••••••••••••••••• ; U 7.2 
Carbollate {C0.) ••••••••••••••••••••••••••••••••. 

1 

0 0 
Blcarboaate (HCO,).............................. 83 112 
Sul!ate (80,).................................... 3.2 I 0 .I 
Chloride (CI)................................... I .2 I.$ 
Fluoride (F) •••••••••••••••••••••••••••••••••••• , •••••••••••••••••••••••••••• 
Nitrate (NO,) ••••••••••••••••••••••••••••••••••• • .0 .0 

84 23 6.7 
24 7.4 3.0 
87 7.0 1.3 
0 0 0 

48 112 30 
10 17 3.7 

225 5 1.2 
.o .5 ................. 

47 2.0 2.2 
Di.o!Techolida. •••••••••••••••••••••••••••••••• , 89 130 eo3 143 71 

Total~uCaCO. ••••••••••••••••••••••• .J 27 88 
Dale ofeolleetioo •••••••••••••••••••••• : ••••••••• j May 21,1043 May 20,1043 

2M 88 211. 
Od.l8,1042 Ott. 13, 1042 May 10,1043 

-----------------------•-------J-----~-------1-----~·------­Depth cr .. t) ••••••••••••••••••••••••••••••••••• .l 130 
Chler~er •••••••••••••••••••••••••••••••••••• l Goeiso 

i 
I 

350 

GUILFORD COUNTY 

714 
Gaeia 

308 
G1'1111te 

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

110 
Gl'll1lte 

.. 

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

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

Practically all of Guilford County is drained by the two main branches of the Cape Fear River system, 
Haw River and Deep River. About 75 percent of the county is drained by Haw River and its tributaries, 
the most important of which are Reedy Fork, Buffalo Creek, and Alamance Creek. Practically all of the 
remaining 25 percent is drained by Deep River, only a few square miles of the southwest corner of the 
county draining southward into Yadkin River. 

l 
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. GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA 77 

.Geology.-The geology of Guilford County apparently is more complex than that of any other county 
of the Greensboro area. Seven of the nine geologic units crop out in Guilford County and the areal distri­
bution of most of them is quite irregular. 

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

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

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

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

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

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

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

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

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

Dug wells are extensively used for domestic supplies in rural districts. . Generally they are from about 
15 to 50 feet deep ·and 21!2 to 4 feet in diameter. Wells can generally be dug deep enough in gneiss and 
schist that they will not go dry even during a drought. However, at some places in granite, diorite, green­
stone schist, and slate, the rock is so close to the surface that dug wells frequently go dry. 

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

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

There are a large number of drilled wells in Guilford County. Records of more than 350 drilled wells 
are given in the tables of welf data. Many of these were core-drilled with chilled shot and are 2 or 3 inches 
in diameter. There are many other core-drilled wells in Guilford County which do not appear in the table. 
Core-drilled wells have the advantages of all drilled wells and are cheaper than the larger percussion-drilled 
wells. However, although they are satisfactory for domestic wells, their small size makes them unsatisfac­
tory for ·most industrial plants. About 7 or 8 gallons a minute is the maximum rate at which water can be 
removed from a 2-inch well by a deep-~ell pump. The average ~eld of 157 wells 2 inches in diameter in 
Guilford County is 6 gallons a minute and the average yield of 20 wells 3 inches in diameter is 10% gallons 
a minute. These quantities are near the maximum amount that can be pumped from wells of that diameter 
and suggest that many of the wells would yield more than can be-withdrawn from the well. 

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

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

A summary of data on 4rilled wells 3 inches or more in diameter is given below: 

TABLE 16-SUKKABY or DATA oN WELLs IN GuiLroBn CoUNTY 
(Drilled wells 3 inches or mort' in diameter) 

ACCORDING TO ROCK TYPI: 

Yield (&allaalamhulte) 
N'lllllber or A.,.... 

Tn• OJ' Jloc:K wen. Depth 
!feet) Baaae A.,.... Perroohl 

Well 

Ollila. •••••••••••••••••••••••••••• 20 1.23 1-10 11.1 0.128 

ar-t- IChllt ••• -•••••• ···-····· G7 183 1-200 2U .223 

Sericite IICI&IIt-··················- 8 UG 5-20 11.1 .105 

Slate •••••••••••••••••••••••••••••• 4 273 5-11 10.1 .031 

8-.ct lrUfte. •••••••••••••••••••• u 175 . o-70 JC.f .083 
ParpQrlda paa~~e.. ______________ 

2G 137 Ji-30 10.1 .o7l 

AD .............................. 171 158 o-:100 22.0 .131 

AOCOROINO TO TOPOORAI'HIC LOCATION 

Yield <i.u-. mlDIIte) 
Nambtror Anrap 

TCII'OGa&ftJC Loc.lno~~ Weill ~ 
(feet) Baaae A,..... Perloohr 

Well 

BID ••••••••••••••••••••••••••••••• 41 203 G-100 IS .I 0.078 

FlaL •••••••••••••••••••••••••••••• 44 170 o-:100 22.2 .131 

Slope. ••••••••••••••••••••••••••••• II 130 2-120 21.1 .188 

nr.,_ ........................... 18 125 2Ji- 75 22.8 .182 

~-························· 22 188 111-100 "·' .218 

---
·: ··~~~ •. 

P-toi..U. 
,;.Jd!DcJe. 

tlwl 1 piJoQ 
amioute 

5.0 

3.0 

0 

0 

13.0 

3.8 

G.1 

Plftlllltol..U. 
,;.Jd!DcJe. 

thao 1 plloa 
amiallte 

.-. 2U 

2.3 

0 

0 

0 

: .. .:... .... 
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,'- 1nge name from .Mobil Chemical. (,_.,.. 
The Valspa1 Jorp. 

POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA PRELIMINARY ASSESSMENT 01 STATEr2 SITE NUMBER 
NC D041415019 

PART 1 ·SITE INFORMATION AND ASSESSMENT 

II. SITE NAME AND LOCATION 
0 1 SITE NAME (Logo/, common, or ducrtptlvo """" ol ant) 02 STREET, ROUTE NO., OR SPECIFIC LOCATION IDENTIFIER 

The Valspar Corporation P.O. Box 2438 (1647 English Road) 
03CITY 04 STATE 

1

05 ZIP CODE r6 COUNTY r7COU~l08 CONG CODE DIST 

Hi12:h Eoint NC 27261 Guilford 41 06 
09 COORDINATES LATITUDE 

I 
LONGITUDE 

_).2_0 __? 6 I_ 45 ~~- _79~58~ 43~.-
1 0 DIRECTIONS TO SITE IStlttlfOg from noarost puOI-c told! 

From the train det=et in downtown High Point, located at the 
intersection of N. ·Main St. and English Road, travel SW on English for appx. 1 mi. 
The Valspar Corp. is located on the left at the intersection of English Road and 

~ ... ..... ... 
Ill. RESPONSIBLE PARTIES 

............... ........ ~ ........ v ................. 

01 OWNERtllkoown) 02 STREET (llusltlou. mill/tog. rosldont/111} 

The Valspar Corporation P. 0. Box 625 
03CITY 04 STATE I 05 ZIP CODE I 06 TELEPHONE NUMBER 

Raritan 'NJ 08869 (201) 725-880 
07 OPERATOR (II known and dofforont from ownor} 08 STREET (Bus/noas, moMir!g. rosldontiol} 

The Valspar Corporation P. o. Box 2438 
09CITY 10STATE 111 ZIP CODE 112 TELEPHONE NUMBER 

High Point NC 27261 t91~ 882-6825 
13 TVPE OF ~SHIP {Chock ono) 

A. PRIVATE. 0 B. FEDERAL: OC.STATE OD.COUNTY 0 E. MUNICIPAL 
(Agern:ynMT~e) 

0 F. OTHER: 0 G. UNKNOWN 
(SpocffyJ 

1 4 OWNER/OPERATOR NOnFICATION ON ALE (Chock on thlt ,pp/y) 

~A. RCRA 3001 DATE RECEIVED: 8 11 8 I 80 "1. UNCONmOLLED WASTE SITEtCERCLA 103 c1 DATE RECEIVED: • I L..- 0 C. NONE 
MONTH DAY YEAR MONTH DAY YoA~ 

IV. CHARACTERIZATION OF POTENTIAL HAZARD 

01 ON SITE INSPECTION BY (Chock ol thot IPp/yJ 

0 YES DATE I I . 0 A. EPA 0 B. EPA CONTRACTOR OC.STATE 0 D. OTHER CONTRACTOR 

_p(NO MONTH DAY YEAR · 0 E. LOCAL HEALTH OFFICIAL 0 F. OTHER: 
{Spoc/ly} 

CONTRACTOR NAME(S): 

02 SITE STATUS {Chock ono} 03 YEARS OF OPERA nON 

I 9(A.ACTIVE 0 B. INACTIVE 0 C. UNKNOWN 1961 0 UNKNOWN 
BEGINNING YEAR ENDING YEAR 

04DESCRIPnoNoFsuBSTANc~sPoSSIBLYPREsENT.KNOWN.ORALLEGED M:>bil Chemical Co. (now Valspar Corp) notified 

in~uixl 1979, as reqUired for Eckhai:dt survey. No record of on-site disposal 
[be1· 

1 en 1976 and present, though may have occurred prior to this date. Also, may have 
lhaV~ occurred under previous ownership (Arrerican Marietta and a furniture carpany) 

05 DESCRIPnON OF POTENnAL HAZARD TO ENVIRONMENT AND/OR POPULAnON 

. 
~astes which mic:rht have been releas~ or dist=esed of on-site prior to 1976 include 
prganics (halogenated solvents, ketones,etc~ and. trace arrounts of heavy tretals. 

V. PRIORITY ASSESSMENT 

01 PRIORITY FOR INSPECTION (Chock ono. /thigh ormodlum 11 cnoctod. _, I'Ott 2 • Wuro ltolonnotiol!- I'Ott 3 • Ootct\?floll o1 Hllot<lo<ls Co-lotlr and lllcidoniiJ 

0 A. HIGH 0 B. MEDIUM )(C. LOW D. NONE 
(>ospoctiol! tOquVod prompr/yl (>orpoct/011~ (lnSJHCI on rme av~ Nils} (No flltfher ecUOtl nee<J~. complete current djspotlfiOit lonnJ 

VI. INFORMATION AVAILABLE FROM ~ 

01 CONTACT ~ 02 OF (ApeneytOr~anltlliottl 03 TELEPHONE NUMBER 

E~ s. Pachasa :. The· Valspar Corp::>ration (919)882-6825 
·-04 PERSON RESPONSIBLE FOR ASSESSMENT 05 AGENCY _, 06 ORGANIZATION I 07 TELEPHONE NUMBER 08DATE 

D. Mark Durway/Lee Crosby NC DHR/DHS S&HW Mgt. Br. 191~ 733-2178 2 £25£85 
MONTH DAY YEAR 

EPA FORM 2070·1 2 (7·811 
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POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA PRELIMINARY ASSESSMENT ONCATEI02&1TE~BER D 41 019 
PART 2 ·WASTE INFORMATION 

11. WASTE STATES, QUANTITIES, AND CHARACTERISTICS 

01 PHYSICAL STATES rc•oc>odlhllltiP/yl 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Chock"""" opplyl 
CMtuur•s of waste ou•ntifi•• 

rJ E. SOLUBLE lJ I. HIGHLY VOLATILE U A. SOLID lJ E. SLURRY m:.~$t Ct trtc:JtptntJtnt} lJ A. TOXIC 
lJ B. CORROSIVE lJ F. INFECTIOUS 0 J. EXPLOSIVE U B. POWDER. FINES ll F.UOUID TONS 0 C. RADIOACTIVE 0 G. FLAMMABLE lJ K. REACTIVE U C. SLUDGE 1; G. GAS NLA l } D. PERSISTENT U H. IGNITABLE ~l.INCOMPATIBLE CUBIC YARDS 

NLA M. NOT APPLICABLE 
L; D. OTHER -

I 
(StHIC:IIYI NO. OF DRUMS 

Ill. WASTE TYPE 

CATEGORY SUBSTANCE NAME 0 1 GROSS AMOUNT 02 UNIT OF MEASURE 03COMMENTS I 
SLU SLUDGE RCRA Part A 11-1 R-Rn 
OLW OILY WASTE estimates annual waste 
SOL SOLVENTS quantity to be 1,347,000 lbs. I 
PSD PESTICIDES (See Section IV) 
ace OTHER ORGANIC CHEMICALS 

IOC INORGANIC CHEMICALS I -
ACD ACIDS 

BAS BASES 

MES HEAVY METALS I 
IV. HAZARDOUS SUBSTANCES (Su Apponat.tormost lroouontly ciroa CAS Numbers} 

01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD OS CONCENTR.ATION 06 MEASURE OF 
CONCENTRATION 

K078 Solvent cleaning wastes ~paint mfQ No waste .NLA I 
K079 Water cleaning wastes-p. int mfR. Stored on 
K081 Wastewater treatment sl dges 11 site for TD0!"~ than 
K082 Air Pollution control SludP"eS 11 90 days. Possible I 
DOOl EP Ignitable releases or on-site 
D005 Barium disposal occurred 

prior to 1976 . I 
(Y'("' 1 .L 

. C:f"'' 1 m::>nt-~ ..a lrnhn lc:. II 

esters etc N.O.S I 
I 
I 

V. FEEDSTOCKS tSuApponm•lo•CASNcmob..,l 

CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER 

FOS N/A FDS I 
FDS FOS 

FDS FOS 

FOS FDS I 
VI. SOURCES OF INFORMATION torospocu.,,., ••• nc.,. • g .• .,,.,..,_,....,,.,"airs••. ropons 1 

1) RCRA Part A, 11-18-80 
2) File at NC S&HW Mgmt. I 
3) Pachasa, E.S., Plant Manager, telephone conversation, 2-25-85 
4) Daninic Grenci, environrrental coordinator at Valspar, personal communication, 4-lB 
t:;\ • • ~ 1\T_.,.~.;.,::.;,.._ • .;.i'"\n {;..., *" "l\ ~-- ·n_,_ - n~ 

J.; -.: -,; 

85 I 
EPA FORM 2070·12 (7·81) 

I 
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NUS CORPORATION AND SUBSIDIARIES TELECON NOTE 

CONTROL NO. DATE: 1/9/90 TIME: 1130 

DISTRIBUTION: 

BETWEEN: Jim Edwards OF: N.C.D.H.R. PHONE: (919) 733-2178 

AND: Bryan Williams, NUS Corporation 

DISCUSSION: 

Mr. Edwards confirmed that the Valspar Corporation was indeed a RCRA listed generator that had filed a RCRA 
Part A application 11/18/80- however, Valsparwithdrew their Part A, closed their storage unit(s) and had their 
interim status withdrawn. • 

I :,u\ Jb7 -1~ Jl\t~• r;nij~ 
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. . • -1fti-;JII --~---
DIVISION OF HEALTH SERVICES 
P.O. Box 2091 
Raleigh, N.C. 27602-2091 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. D. A. Grenci 
Mobil chemical Co. 
P.O. Box 2438 
High Point, N.c. 27260 

Re: NCD041415419 

Dear Mr. Grenci: 

Ronald H. Levine, M.D., M.P.H. 
STATE HEALTH DIRECTOR 

March 13, 1984 

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

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

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

OWS/KL: tl 

Very sincerely, 

/}lt!j -~<:4·/& 4 ~{'w~ S rickland,~~d 
Solid and Hazardous Waste Management Branch 
Environmental Health Section 

STATE OF NORTH CAROLINA James B. Hunt, Jr/DEPARTMENT OF HUMAN RESOVRCES Sarah T. Morrow, M.D., MP.H 
"GOVERNOR SECRETARY 
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·ER PIEDMONT, CHAUGA BELT, 
ITH RIVER ALLOCHTHON, AND 
;JWN MOUNTAINS ANTICLINORIUM 

-----
METAMORPHIC ROCKS 

'1 EVARD FAULT ZONE- "Fist:l scale" schist and phyllonite, 
,, terlayered with feldspathic metasandstone. marble lenses 

ISS AND SCHIST- lnequigranular. locally abundant potas­
r and garnet; interlayered and gradational with calc-s ilicate 
anite-mica schist. mica schist. and amph1bol1te. Contains 
;es of granitic rock 

I) BIOTITE GNEISS - Strongly foliated; minor layers of 
3 and muscovite schist 

· - Garnet. staurolite. kyanite. or sillimanite occur locally; 
layers of quartz schist. micaceous quartzite. calc-silicate 

~ gneiss. amphibolite. and phyllite 

: AND BIOTITE GNEISS- lnterlayered; minor layers and 
'Ornblende gneiss. metagabbro. mica schist. and granitic 

:: - Metamorphosed mafic extrusive and intrusive rock; 
x nblende gneiss. thin layers of mica schist. calc-silicate 
arely, marble. Also includes small masses of metadiorite 
1bbro 

C BIOTITE GNEISS- Poorly layered to massive ; mega-
1icrocline and quartz ; local mica schist. amphibolite. and 
ss 

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

/ACK.E AND MUSCOVITE-B IOTITE SCHIST - Meta­
biotite gneiss) interlayered and gradational with muscovite-
t ; minor marble and granitic rock 

CKE. AMPHIBOLITE. AND KYANITE SCHIST- Meta­
biotite gneiss) interlayered and gradational with amphibo­
ite schist ; minor ultramafic and granitic rock 

CKE - Contains quartz and microcline porphyroblasts 

SS- lnterlayered with calc-silicate rock. metaconglomer­
lite, sillimanite-mica schist. and granitic rock 

SCHIST - Includes phyllon ite and interlayered biotite 

LAR BIOTITE GNEISS- Weakly foliated to massive. con­
lase megacrysts and. rarely. larger megacrysts of quartz 

STIC GNEISS - Massive to foliated, granodioritic. mig-

SCHIST- lnterlayered w ith amphibolite 

SS (Middle Proterozoic, 1192 my; 27)- Megacrystic, in 
ns amphibolite 

INTRUSIVE ROCKS 
es. gray to black 

RANITE (Mississippian. 35 1 my; 20. 21) - Massive to 
d; contains pegmatites. lith ium-bearing on east side 

GRANITE GNEISS (Devonian to Silurian . 409 my: 'l ­
c oorohvritic. ;-nassive to w ell foliated : contains b tot ire:; 

rJ§~d 
l :~tf1 

-
I CZfv I 

Clq 

CZph 

Jd-\ 

PIPg 

DSg 

DSs 

[)()gb 

DOg 

I PlZg I 

~ -
CZg 

STATE OF NORTH CAROLINA 
JAMES G. MARTIN, GOVERNOR 

CHARLOTIE AND MIL TON BELTS 

METAMORPHIC ROCKS 
FINE-GRAINED BIOTITE GNEISS- Massive to strongly foliated ; minor 

layers of amphibolite and muscovite schist 

FELSIC MICA GNEISS- lnterlayered with biotite and hornblende gneiss 
and schist 

BIOTITE GNEISS AND SCHIST- lnequigranular and megacrystic ; abun­
dant potassic feldspar and garnet; interlayered and gradational with 
calc-silicate rock, sillimanite-mica schist. mica schist. and amphibolite. 
Contains small masses of granitic rock 

METAVOLCANIC ROCK-Interbedded felsic to mafic tuffs and flowrock 

MAFIC METAVOLCANIC ROCK- Metamorphosed basaltic to andesitic 
tuffs and flows. grayish green to black. Locally includes hypabyssal 
intrusives and minor felsic metavolcanic rock 

FELSIC METAVOLCANIC ROCK- Metamorphosed dacitic to rhyolitic 
flows and tuffs. light gray to greenish gray ; minor mafic and intermedi­
ate metavolcanic rock 

QUARTZITE- Massive to well foliated ; contains andalusite. kyanite, or 
sillimanite. chloritoid, and pyrite 

PHYLLITE AND SCHIST - Minor biotite. pyrite. and sill imanite; includes 
minor quartzite 

INTRUSIVE ROCKS 
DIABASE - Dikes. gray to black 

GRANITIC ROCK (Pennsylvanian to Permian . 265-325 my; 11 ,9) -
Megacrystic to equigranular. Churchland Plutonic Su ite (Western 
group) - Churchland. Landis. and Mooresville intrusives 

GRANITE OF SALISBURY PLUTONIC SUITE (Devon ian to Si lurian. 385-
415 my; 5)- Pink, massive to weakly foliated . Gold Hill. Kannapolis. 
Salisbury, Southmont. and Yadkin intrusives 

SYENITE OF CONCORD PLUTONIC SUITE (Silurian. 404 my; 9) - In­
cludes the Concord ring dike 

GABBRO OF CONCORD PLUTONIC SUITE (Devonian to Ordovician , 399-
479 my; 24)- Barber. Concord. Farmington. Mecklenburg, and Wed­
dington intrusives 

GRANITIC ROCK - Locally pinkish gray, massive to weakly foliated ; 
contains hornblende 

SHELTON GRANITE GNEISS (Silurian . 429 my; 21)- Poorly foliated . 
lineated granitic to quartz monzonitic gneiss 

METAMORPHOSED QUARTZ DIORITE- Foliated to massive 

METAMORPHOSED GABBRO AND DIORITE- Foliated to massive 

METAMORPHOSED MAFIC ROCK - Metagabbro. metadiorite. and 
mafic plutonic-volcanic complexes 

META-ULTRAMAFIC ROCK - Metamorphosed dunite and peridotite ; 
serpentinite. soapstone. and other altered ultramafic ror.k . Only larger 
bodies shown , 

METAMORPHOSED GRAN ITIC ROCK - Megacrystic. well foliated; 
locally contains hornblende 

CZy 

CZfv 

CZiv 

I .cz~~- j 

I CZc I 
I (Zph 

I Jd-\ I 
I PIPg I 

I Pgb I 

CAROLINA SLATE BELT 

METAMORPHIC ROCKS 
YADKIN FORMATION - Metamorphosed graywacke. volcanic sand­

stone. and sil tstone ; interbedded with mafic and intermediate metavol­
canic flows and tuffs 

METAMUDSTONE AND META-ARGILLITE- Thin to thick bedded ; bed­
ding plane and axial-planar cleavage common ; interbedded with meta­
sandstone. metaconglomerate, and metavolcanic rock 

CZmd3 - Floyd Church Formation } 
CZmd2 - Cid Formation (southwest of Asheboro) 
CZmd 1 -Tillery Formation 

MAFIC METAVOLCANIC ROCK - Metamorphosed basaltic flows and 
tuffs. dark green to black ; interbedded with felsic and intermediate 
metavolcanic rock and metamudstone 

CZmv1 - Cid Formation (southwest of Asheboro) 

FELSIC METAVOLCANIC ROC K - Metamorphosed dacit ic to rhyolitic 
flows and tuffs. light gray to greenish gray; .interbedded with mafic and 
intermediate metavolcanic rock. meta-argillite. and metamudstone 

CZfv2 - Cid Formation (southwest of Asheboro) 
CZfv1 -Uwharrie Formation (at Asheboro and to south) 

INTERMEDIATE METAVOLCANIC ROCK- Metamorphosed andesitic 
tuffs and flows. medium to dark grayish green ; minor fels ic and mafic 
metavolcanic rock 

METAVOLCANIC ROCK -Interbedded felsic to mafic tuffs and flowrock 

METAVOLCANIC-EPICLASTIC ROCK- Metamorphosed argillite. mud­
stone. volcanic sandstone. conglomerate, and volcan ic rock 

VOLCANIC METACONGLOMERATE - Includes metagraywacke and 
metamudstone 

PHYLLITE AND SCHIST- Locally laminated and pyritic ; includes phyl lo­
nite. sheared f ine-grained metasediment. and metavolcaniC rock . In 
Lilesville granite aureole. includes hornfels t£Zph d. and biotite gneiss 
and schist t£Zbg) 

INTRUSIVE ROCKS 
DIABASE - Dikes. gray to black 

GRANITIC ROCK (Pennsylvanian to Permian. 265-325 my; 11) - Mega­
crystic to equigranular. Lilesvil le granite 

PEE DEE GABBRO (Pennsylvanian. 314 my; 21 ) - Dark gray to black. 
medium to fine grained , massive 

METAMORPHOSED QUARTZ DIORITE- Foliated to massive 

I PlZg j. METAMORPHOSED GABBRO AN D DIORITE- Foliated to massive 

CZg 

METAMORPHOSED MAFIC ROCK - Metagabbro. metadiorite. and 
mafic plutonic-volcanic complexes 

META-ULTRAMAFIC ROCK- Metamorphosed dunite and peridotite; 
serpentin ite , soapstone. and other altered ultramafic rock . Only larger 
bodies shown 

METAMORPHOSED GRANITIC ROCK (Late Proterozoic to late Cambrian. 
520-650 my; -:.::~ ::. : .:: ~ : · ) _Megacrystic~ w ell fol1ated ; locally 
contains hornblende. Chapel Hill. Chatham. Farnngton. Meadow Flats . 
Mt . Moriah . Parks Crossroads plutons. and Roxboro and Vance Countv 
- ·· · :"'. C' 

- AMPHIBO LITE 
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SOIL SURVEY OF 

Guilford County, North Carolina 

United States Department of Agriculture 
Soil Conservation Service 

In cooperation with 

Board of Commissioners, Guilford County, North Carolina, and 
North Carolina Agricultural Experiment Station 
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SOIL SURVEY OF GUILFORD COUNTY, NORTH CAROLINA 

By Ronald B. Stephens 

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

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

Soil Conservation Service 

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

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

and North Carolina Agricultural Experiment Station 

Introduction 
GUILFORD COUNTY is an agricultural, industrial, 

and urbanized county in north-central North Carolina 
(See map on facing page). It is bounded on the east by 
Alamance County, on the north· by Rockingham County, 
on the west by Forsyth County, and on the south by Ran­
dolph County. The area of Guilford County is 415,940 
acres. In 1970 the population was 288,590. The City of 
Greensboro is the county seat and is at the geographic 
center of the county. 

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

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

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

General Nature of the County 

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

Clirnate 

Guilford County is hot and generally humid in summer 
because of its moist maritime air. Wmter is moderately 
cold but short because the mountains to the west protect 
the county against many cold waves. Precipitation is quite 
~venJy distributed throughout the year and is adequate 
1or all crops. . 

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

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

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

Of the total annual precipitation, 22 inches, or 52 per­
cent, usually fails during the period April through Sep­
tember, which includes the growing season for most 
crops. Two years in 10, the April-September rainfall is 
less than 19 inches. The heaviest 1-day rainfall during the 
period of record was 6.24 inches at Greensboro on Oc­
tober 15, 1954. Thunderstorms number about 47 each 
year, 29 of which occur in summer. 

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

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

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

1 
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44 SOIL SURVEY 

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

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

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

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

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

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

ehadkee series. 

Literature Cited 
(1) Amerlc:an Auociatlon ot State Highway [and Transportation) om. 

c:iala. 1970. Standard epedflcationa for highway materials and 
methods of aampling and testing. Ed. 10, 2 vol, iUua. 

(2) Amerlc:an Society for Testing and Materials. 1974. Method f'or clu­
aiflcation of aoila for engineering purposes. ASTM Stand. D 2487. 
69. In 1974 Annual Book ot ASTM Standards, Part 19, 464 pp., 
ill us. 

(3) North Carolina Department of' Conservation and Development, 
Division ot Mineral Reaoureea. 1948. Geology and ground water in 
the Greensboro area, North Carolina. Bull 55, 108 pp., illus. 

(4) United States Department of Agriculture. 1951. Soil survey manual 
U.S. Dep. Agrlc:. Handb. 18, ~ pp., iUua. [Supplements replacing 
pp. 173-188 iuued May 1962) 

(5) United States Department of' Agriculture. 1960. Soil classification, a 
comprehensive system, 7th approximation. Soil Conserv. Serv, 
265 pp., IUua. [Supplements issued March 1967, September 1968. 
April 1969.) 

(6) United States Department of' Agriculture. [n.d.) Selected chapters 
!rom the unedited text of the aoil taxonomy. [unpublished. availa­
ble In the SoU Conservation Service State Office, Raleigh, North 
Carolina] 

Glossary 
Allamum. Material, such u sand, lilt, or clay, deposited on land by 

atreama. 
Area reclaim. An area dimcult to reclaim after the removal or soil f'or 

conatnJetion and other uaeL Revegetation and erosion control are 
extremely dif!leult. 

Aa.oeiatlon. 1011. A group of aoila geographically a.saociated in a charac· 
teriatie repeatinr pattem and defined and delineated as a single 
mappinc unit. 

Anilable water eapt~elt)' Canilable moilture capacity). The capacity 
of aoila to hold water available f'or use by moat plants. It is com· 
monly defined u the difference between the amount of' soil water 
at r~etd moisture capacity and the amount at wilting point. It is 
commonly expreaaed u inehes of' water per Inch of' soil The capaci· 
ty, in Inches, in a 60-lnch profile or to a limiting layer is expressed 
u-

/nclrn 
Very low .................................................................... 0 to 3 

Low ·---··-····-··--··········-··············-······-········-····.3 to 6 
Moderate ............. - .................................................. 6 to 9 
Hi&h .. -····-··---···-····-·················-·······.More than 9 

Due 1aturatlon. The de,ree to which material having base exchange 
properties Ia 1aturated with exchangeable bases (sum of' Ca, Mg . 
Na, K). expreued u a percentage of' the exchange capacity. 

Bedrock. The aolkl rock that underlies the soil and other unconsolidated 
material or that ia ex~ at the surf'aee. 

Bottom land. The normal nood plain ot a stream, subject to frequent 
noodmc. 

Clay. AI a aoU ~epa-ate, the mineral aoil particles less than 0.002 mil· 
limeter in diameter. AI a soil textural claaa, soil material that is 40 
percent or more clay, leu than 45 percent sand, and less than 40 
percent aUt. 

Cla1 film. A thm coatinr of oriented clay on the surface of' a soil ag· 
gregate or lininr pores or root channels. Synonyms: clay coat, clay 
akin. 

Coane trqmenta. Mineral or rock particles up to 3 inches (2 millime· 
ters to 7.5 centimeters) in diameter. 

Collamum. SoU material. rock frarmenta, or both moved by creep, slide. 
or local wash and deposited at the bases of' steep slopes. . 

Complex slope. Il'l"eplar or variable slope. Planning or constructtnl' 
terraces, diversions, and other water-control measures is difric:~lt. . 

Complex. 1011. A mapping unit ot two or more kinds of' aoil occurnn~t 1" 

sueh an intricate pattem that they cannot be shown separ-.ately on 11 

soil map at the selected scale of' mapping and publication. 
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cape fear 
rivrJ' basin 
• LMaest river basin in North Carolina 

• 18" of the land In the state (9,140 square miles) 

• 1980 population- 1.6 million (l"' of stall's population) 

• Projected population In 2010- OWt 2 million 

• Estimated neraae water u• In 1911 - 2,527 million 
pllons per day (m&d) lnctudlna: 

... municipal and naralwattr ~&~pplln- 113 mad 

+ irr!aatlon - 34 mid , 

+ power _.neratlon - 2,200 mad 

+ self·supplled Industry- 110 mad 

• 

• Dralnaae contributes yearty anraae of approximately 6 billion 
pllons of fresh wallr per day to tiM Adantic Ocean 

scale: 1 Inch • 11 miles 
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GROUND-WATER SUPPLY POTENTIAL AND PROCEDURES FOR WELL-SITE 

SELECTION IN THE UPPER CAPE FEAR RIVER BASIN, NORTH CAROLINA 

By 

Charles C. Daniel III and H. Bonar Sharpless 

ABSTRACT 

Population growth and industrial development in the 1,750 square 

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

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

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

considered as alternatives in planning for future water supplies. 

Ground water is one alternative source of supply. Ground water 

supplies nearly half the population in the Piedmont and Blue Ridge 

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

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

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

This report describes the most favorable areas for high-yield 

wells (yields equal to or greater than 50 gal/min), estimates the 

total ground water availability both in storage and from recharge, 

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

bedrock lithology, geomorphic analysis to locate fractures, and 

reconnaissance mapping to locate areas of thick regolith and a high 

water table. 

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

fractured bedrock. The regolith averages about 50 feet thick and 

contains approximately 1.5 billion gallons per square mile of poten­

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

billion gallons per square mile. Storage capacity in the fractured 

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

400 feet. Precipitation data from National Weather Service stations 

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

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

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

The mafic volcanics unit is the most productive bedrock aquifer, 

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

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

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

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

the second best unit for wells. 

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

where the well site is underlain by thick r~golith and highly frac­

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

clues to the presence or absence of fractured bedrock. 

Drilling of test wells demonstrated the usefulness of the site­

selection criteria for locating, in selected geologic units, wells 

with above average yields· that penetrated zones of highly fractured 

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

completed in the sheared granite near Gibsonville yielded 18 gallons 

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

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

Regional Airport yielded 50 gallons per minute, nearly twice the 

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

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

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

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

cone with the long axis approximately parallel to the strike of 

foliation 1n the bedrock. Nearly all the pumped water was derived 

from storage in the regolith. 

2 
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INTRODUCTION 

Additional water supplies will be needed in the upper Cape Fear 

River basin as population and industrial d~velopment continue to 

increase. Development of additional surface-water sources will be 

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

compete with farming, housing, and industrial development, for 

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

narrow valleys, are in use; (3) leas suitable sites having wider, 

shallower valleys, will require more land area. Shallow reservoirs 

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

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

struction costa will make new reservoi~ very expensive to build. 

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

planning for future water supplies. 

Ground water has many at~ractive features as a source of supply. . 
Ground water in the Piedmont province has a relatively low cost of 

development (Cederstrom, 1973). Generally, ground water in Piedmont 

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

quality and requires little treatment. Because of the large quantity 

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

moderate yields during annual drought periods. Use of ground water 

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

infiltration of recharge or diminish water quality. 

Ground water is an important but underutilized water-supply 

source in the Piedmont province and hydrogeologically similar Blue 

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

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

500 or aore·customers in the Piedmont rely on ground water. In 1975, 

out of •.total population of 3,950,000 in the Piedmont and Blue Ridge 
I 

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

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

200 million gallons per day. 

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

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

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

Georgia Piedmont produce more than 100 gal/min (sallons per minute) 

and some yield nearly 500 sal/min (David Swanson, Georsia Ceolosical 

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

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

in the Piedmont and Blue Ridse provinces from Maine to Virsinia. 

Purpose and Scope 

The primary purpose of this study was to evaluate sround water 

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

The occurrence and quantities of ground water available, both in 

storage and from recharge by precipitation, are described in this 

report along with improved techniques for developins the resource and . . . 
locatins sites to drill wells which will have a sood probability of 

offerins hish sustained yields. This report discusses findins• made 

from January 1982 to May 1983. 

The most favorable conditions for ground-water development were 

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

(yields sreater than 50 sal/min) and correlations between well yield 

and rock type, toposraphic position, distance from streams. and 

regolith thickness. 

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

estimates of regolith thickness, and hydrolosic properties of core 

samples from the north Georgia Piedmont. An estimate of the maximum 
ground-water availability was determined in water-budget analyses for 

several streams in the upper Cape Fear River basin using continuous 

streamflow recorda and rainfall data collected between 1971 and 1980. 
I 

Ground-water recharse was estimated by hydrograph separation. 
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Climate 

The climate of the study •rea is temperate with distinct seasonal 

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

temperature of about 41 degrees Fahrenheit and the warmest month is 

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

average annual rainfall is approximately 45 inches. The growing 

season, that perio4 without killing frosts, lasts from mid April to 

the end of October. The moderate weather and abundant rainfall 

support the lush growth of natural vegetation and crops of many 

kinds. Undeveloped areas are often heavily forested with stands of 

evergreen and deciduous trees. Fields and pastures support crops and 

grasses much of the year. 
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GEOHYDROLOGY 

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

area are illustrated schematically in figure 3. The regolith consists 

of an unconsolidated or semiconsolidated mixture of clay and frag­

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

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

land surface but decreases with depth as the degree of weathering 

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

reservoir which slowly feeds water downward into the bedrock. The 

consolidated bedrock contains very little intergranular pore space. 

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

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

porosity ranges from 1 to 10 percent in fractured crystalline rock 

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

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

of the North Carolina Piedmont: 

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

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

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

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

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

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

openings along which water can move. 

The implications for the drilling of wells is obvious. The 

chances of penetrating open fractures and obtaining water (or addi­

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

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

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

drilling to 300 feet (LeGrand, 1967). From the standpoint of ground-
' water production, two 20Q-foot deep wells are more effective, on 
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soil and saprolite as a reservoir and the desirability of having as 

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

drainages underlain by thick regolith seem to be better sites than 

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

veneer of alluvium on top of bedrock. 

Using average casing depth of wells as an indication of regolith 

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

largest, thickest regolith reservoir and therefore represent the best 

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

ground water flows away from the hilltops and toward lower lying 

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

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

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

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

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

The Ideal Well Site 

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

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

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

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

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

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

from types of stream drainage patterns discussed earlier. 

Sites having the greatest possible saturated thickness of regolith 

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

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

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

have the areater amount of available water in storage. In addition, 
I 

the higher the water table, the greater the available drawdown to 

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

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

is generally thickest in the interstream areas and thinnest in the 

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

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

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

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

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

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

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

In contrast to the small amount of ground water actually used 

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

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

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

in the underlying fractured bedrock. Nearly all of the storage 

capacity is in the regolith. The storage capacity within fractures 

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

capacity decreases nearly to.zero. In the upper Cape Fear River . 
basin, the average thickness of the regolith is about 50 feet and the 

average depth to the water table 15.feet. Given that the remaining 

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

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

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

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

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

mile. 

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

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

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

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

(gal/min)/mi2 •. Of this amount, about 19 percent infiltrates to the 

water table and part is available to wells. 

The most favorable area for ground-water development within the 

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

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

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

unit is baaed on considerations of topography and drainage patterns. 

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

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

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

within the smaller valleys and draws of fracture-controlled intermit­

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

fractured rock; drainage linears that cut across lithologic boundaries 

are a good indication of fracture control. Reconnaissance geologic 

mapping is used to confirm interpretations of drainage patterns, help 

determine the presence and thickness of regolith, and facilitate 

final site selection. 

Two test sites were selected for evaluating the site selection 

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

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

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

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

by the mafic volcanics unit. 

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

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

airport.site. Two potential production wells were drilled at each 

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

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

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

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

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

The remaining wells at the airport were used for monitoring 

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

May 9 to 13,,1983. The average pumping rate for 62 hours of continuous 

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

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

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

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

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

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

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

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

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

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

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

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

The successful completion of wells at test sites chosen using 

site-selection criteria based on geologic units, fracture identifi­

cation by geomorphic analysis, and regolith thickness, demonstrated 

the usefulness of the criteria for identifying well sites. 
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. INrB.ODUCTION 

This report has been jointly prepared by the u.s. Ge9logical Survey and 
. the Division of Ground Water of the North Carolina Department of Natural and 

., ... Economic Resources as a contribution to the interagency study of the water 
·;·· resources of the upper Cape Fear River basin. The report describes the occur­

rence, availability, chemical quality, and cost of development of the ground­
water resources in the basin. 

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

PURPOSE AND SCOPE 

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

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

Percent 
Population served with using 

Population ground 
County in 1970 Ground water Surface water water 

Alamance 96,362 46,562 49,800 48 

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

Guilford 288,590 66,293 222,297 23 
Harnett 49,667 34,017 15,650 68 
Lee 30,467 17,967 12,500 59 
Montgomery 19,267 13,767 5,500 71 
Moore 39,048 27,468 11,580 70 
Orange 57.707 24,207 33,500 42 
Randolph 76,358 53,858 22,500 71· 

Rockingham 72,402 31,702 40,700 44 
. 

Wake 228,453 91,653 136,800 40 

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

GROUND..WATER RESOURCES 

Occurrence of·Ground Water 

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

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

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

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

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

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

Geologic Units 

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

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

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

Quantity of Available Ground Water 

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

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

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

Pollution 

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

COR:LUSIONS 

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

The chemical quality of the ground water in the basin is generally 
suitable for most uses. However, excessive concentrations of iron, hard• 
ness, and chloride occur in some local areas. Where necessary, the 

· objectionable constituents can be effectively and economically reduced or 
removed by treatment of the water. 

It is not within the scope of this report to provide exact data for 
development of water supplies at specific sites. However, with the avail• 
able data,·it is possible to predict, within acceptable limits, the general 
hydrologic conditions over a sizable area. Even in similar geologic and 
topographic situations, the hydrologic conditions can differ greatly 
within a short distance. For this reason, it is rarely possible to 
predict accurately the conditions at a specific site prior to actual 
on-site testing. 

14 

.. ; 



I 
I 
I 
I 

I 

' 

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

The different geologie, hydrologic, and economic conditions that 
had to be considered in appraising the ground-water resources of the basin 
make it necessary that certain generalized assumptions be made in esti• 
mating the costs of development. On these assumptions were baaed the 
estimated costs of construction and operation of hypothetical wells. 
These estimates are valid only for a comparison with estimates of costs 
of developing a supply from surface-water sources or from the different 
geologic units in the basin. Because of these assumptions, the estimates 
given are neither appropriate nor intended for use in detailed planning 
of a specific system. Planning and design of specific systems require 
geologic and hydrologic data from the actual project site and also the 
services of consulting ground-water hydrologists and qualified 
well-drilling contractors. 
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Figure 1. Hap of North Carolina showing the location of the upper part of the Cape Fear River basin. 
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PREFACE 

The purpose of this atlas is to depict the climate of the United 
States in terms of the distribution and variation of constituent 
climatic elements. Climate has a profound, often controlling, effect 
upon the life, mood, health, and activity of all of us. 

Climate may be considered the collective state of the earth's 
atmosphere at a specific place for a long period of time (usually 
several decades). The short-term variations of the state of the 
atmosphere are called Hweather." Weather is the product of the 
interaction of numerous natural elements; the long term statistical 
valuations of these various elements collectively define the climate. 
For many planning, engineering, and scheduling purposes it is more 
important to know the climate of a certain city, State, resort area, 
etc., than to know what the weather happens to be there today. 

The Climatic Maps of the United States present in uniform 
format a series of analyses showing the national distribution of mean, 
normal, and/ or extreme values of temperature, precipitation, wind, 
barometric pressure, relative humidity, dewpoint, sunshine, sky cover, 
heating degree days, solar radiation, and evaporation. The map 
projection has been standardized to allow accurate comparison and 
correlation of the various climatic elements and their patterns. 

The individual analyses were originally prepared to meet the 

demand for climatic information from commercial, industrial, agri­
cultural, research, and educational institutions, as well as from the 
general public. Each sheet, or set of sheets, was made available as 
soon as printed. Now the entire set - a total of 40 large sheets con­
taining 271 climatic maps and 15 tables- has been collected and 
bound into this comprehensive atlas. (Individual sheets and sets 
may still be purchased separately). 

It should be remembered that these analyses are not forecasts 
of temperature, precipitation, etc., but rather reflect collective 
atmospheric conditions that occurred over periods of years; often 
observed conditions for any given day, week, month- or even year­
will differ sharply from those indicated in the analyses. 

The climatic maps in this atlas were prepared primarily by 
John L. Baldwin, Chief of the Domestic Climatology Branch of the 
Environmental Data Service, ESSA, an agency of the U.S. Depart­
ment of Commerce, with some map contributions from the Hydrologic 
Services Division and the former Solar Radiation Section of the 
Weather Bureau. Appreciation is due Dr. Helmut E. Landsberg, 
former Director of the Environmental Data Service, and to the 
National Academy of Science Advisory Committee on Climatology 
for advice and guidance. 
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U.S. GEOLOGICAL SURVEY 

WATER RESOURCES INVESTIGATIONS REPORT 86-4132 

Errata sheet 

References were 9mitted from captions to figures 

3 and 6 on pages 7 and 19 respectively. The 

correct captions are as follows: 

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

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

(Fro11 Brown, P .K., and Parker, .1 .H., III, 1985) .. 

Th!! equation on page 33 is incorrect as shown. 

The equation should read: 

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

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

OF NORTH CAROLINA 

By Charles C. Daniel III 

ABSTRACT 

A statistical analysis was made of data from more than 6,200 water 
wells drilled in the fractured crystalline rocks of the Blue Ridge, 

Piedmont, and western edge of the Coastal Plain where crystalline rocks 
underlie sediments at shallow depths. The study area encompassed 65 

2 . • 
counties in western North Carolina, an area of 30,544 mi , comprising nearly 
two-thirds of the State. Additional water supplies will be needed in 

western North Carolina as population and industrial development continue to 
increase. Ground water is an attractive alternative to surface water 

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

to identify the geologic, topographic, and construction faptors associated 

with high-yield wells. 

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

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

obtained from vertical fractures that pinch out at a depth of about 300 feet 
because of lithostatic pressure, and that the function of a large diameter 

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

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

deep, 6 inches or less in diameter, and located on a hill or ridge. 
However, statistical analysis shows that wells in draws or valleys have 

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

most productive hydrogeologie units have average yields twice those of wells 

in the least productive units. Wells in draws and valleys in the most 
productive units average five times more yield than wells on hills and 

ridges in the least productive units. 

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

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

are obtained from much greater depths than previously believed. For 

1 
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• example, the average yield of 6·inch diameter wells located in draws and 
__ ... ;.ueys can be expected to reach a maximum of about 45 gallons per minute at 

"~repths of 500 to 525 feet; for similarly located 12-inch di~eter wells, the 

average yield can be expected to reach a maximum of about 150 gallons per 

minute at depths of 700 to 800 feet. 

INTRODUCTION 

Additional water supplies will be needed in the Piedmont and Blue Ridge 
provinces of North Carolina (fig. 1) as population and industrial 

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

potential for further development of surface water is limited, and ground 
water is an attractive alternative for moderate to large water supplies. 

Ground water has many attractive features as a sourc~ of supply. 

Ground water in the crystalline rocks of the Piedmont and Blue Ridge 

provinces has a relatively@ low cost of development (Cederstrom, 1972). 

Generally, ground water in these areas is o~ood cheaical quality and 
requires little treatment. Because of the 9ltars• quantity of water in 

storage, the ground-water system usually can sustain moderate yields during 
seasonal dry periods. The use of ground water generally permits other land· 

use activities if they do not impede the infiltration of recharge or 

diminish water quality. 

The crystalline rocks underlyins the Blue Rids• and Piedmont have the 
reputation for furaishina only saall quantities of around water; This 

impression is the outgrowth of drilling large numbers of domestic 

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

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

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

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

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

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

wells likely could be developed at carefully selected sites throughout the 

area. 

2 
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'a.sulta of studies in several areas of the Piect.ont, boch witaiu aDCl 

outside North Carolina, shov that the ground-water syste• can .uppore larse 
well yields. For example, Daniel and Sharpless (1983) reported finding more 
than 300 wells in an eight-county area of central North Carolina that 

produce 50 gal/min or more. Cressler and others (1983) found a substantial 
number of wells in the Georgia Piedmont that yield more than 100 gal/min and 
some that yield nearly 500 gal/min. They also found 66 mainly industrial 
and municipal wells that had been in use for periods of 12 to more than 30 
years without experiencing declining yields. Similarly, Cederstrom (1972) 

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

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

To evaluate the potential for large ground-water supplies in the 
Piedmont and Blue Ridge provinces of North Carolina, the U.S. Geological 
Survey, in cooperation with the North . Carolina Department of Natural 
Resources and Community Development, conducted a five-year s~dy of ground· 

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

Purpose and Scope 

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

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

provinces of North Carolina that was undertaken to identify factors 

associated with high-yield wells. 

1be statistical analysis was made· by using hydrolosic, geologic, 

tDpQ!raphic, and well-construction data obtained fr011 records of more than 
6,200 water wells. The wells are in an area including all of the Blue Ridge 

and Piedmont provinces in the State and an adjoining narrow strip at the 
western edge · of the Coastal Plain province where a number of wells draw 

water from Piedmont crystalline rocks at shallow depth beneath the 

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

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

(fig. 1). 
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Piedmont. 

Coastal 

It is 
Plain has little relief in contrast to the adjoining 
marked by sluggish streams flowing in broad valleys cut 

into predominately sand and clay units that thicken seaward from a feather 
edge at the Fall Line. Along the western edge of the Coastal Plain, the 

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

GeoloiY 

The geology of the Piedmont and Blue Ridge is extremely complex. All 

major classes of rocks--metamorphic, igneous, and sedimentary--are 
represented, although metamorphic rocka are the moat abundant. The 

metamorphic and igneous rocka range in composition from felsic to ultramafic 

and range in age from Precambrian in the Blue Ridge to Triassic and Jurassic 
in the Piedmont. The metamorphism of the rocK. varies in grade from low 

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

destruction of the original texture; many have been folded and refolded 
during multiple metamorphic and orogenic events. The rocks are broken and 

displaced by numerous faults and zones of shearing, some of which are many 
miles in length. Nearly everywhere are rock fractures without displacement 

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

or more preferred directions. Yithin the crystalline rocks of the Piedmont 

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

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

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

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

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

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

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

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

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

hydrogeologic system properties that control the present-day movement and 

circulation of ground water. 

9 
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•Beddin& and planes of metamorphic foliation &•nerally are folded and 
tilted and can have almost any attitude and orientation. Fractures, 
bed4ins, and foliation create inhoaoseneltles in the rocks, with the result 
that permeablli~ is usually sreatest parallel to bed4ins and foliation and 
zones of fracture concentration, and least at right ansles to the plane of 
these features. 

Bedrock may be exposed at land surface on steep slopes, rugged 
hilltops, or in stream valleys, but nearly everywhere else is overlain by 
unconsolidated material to depths of more than a hundred feet. Collectively 
this unconsolidated material, which is composed of saprolite, alluvium, and 
soil, is referred to as regolith. Saprolite is clay-rich, residual material 
derived from in-place weathering of the bedrock. When the bedrock weathers 
to form saprolite, the relict structures generally are retained and the 
directional properties of permeability are also retained. In many valleys 
the saprolite has been removed by erosion, and bedrock is exposed or thinly 

0 

covered by alluvial deposits. Soil is nearly everywhere present as a thin 
mantle· on top of both the saprolite and alluvium. The water-storing and 
transmitting characteristics of bedrock and regolith and the hydrologic 
relation between thea determines the water-supply potential of the ground· 
water system in the Piedmont and Blue Ridge provinces. 

Hydro1eolo1ic Volts 

Within the Piedmont and Blue Rids• of North Carolina there are hundreds 
of rock units which have been defined and named by various conventions more 
in keeping with classical seologic nomenclature than hydrologic terminology. 
The geologic nomenclature does little to reflect the water-bearing potential 
of the different units. To overcome this shortcoming and to reduce the 
number of rock units to the minimum necessary to reflect the differences in 

water-bearing potential, a classification scheme based on origin, 
composition, and texture was devised (table 1). The rationale behind the 

hydrogeologic units shown in table 1 is the hypothesis that these factors 
would be linked not only to a rock's primary porosity but also to its 

susceptibility to the development of secondary porosity in the form of 

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

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

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

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

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

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

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

lower ends of the data are significantly differen~. The inequalities 

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

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

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

mafic gneisses, schists, and quartzites, and include smaller areas of 
metaigneous rocks, all of which have above average yields. The Charlotte 

belt (CH), which is charac~erized by igneous rocks intruded into country 

rocks of metavolcanic and metaigneous origin (Fullagar, l97l), and the 

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

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

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

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

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

Plain the third highest. 

SUMMARY AND CONCLUSIONS 

A statistical analysis was made 

.drilled in the crystalline rocks of 

of data from more than 6,200 wells 

the Blue Ridge, Piedmont, and ~he 

wes~ern edge of the Coastal Plain where crystalline rocks underlie sediments 

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

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

belts, hydrogeologic units composed of similar rock types, topographic 

set~ing, total and saturated thickness of regolith, water level, casing 

depth, yield, total depth, well diameter, and water use. 
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Figure 14.--Average yield of wells of average construction in the geologic belts and terranes of the 
Piedmont and Blue Ridge· provinces of North Carolina. 
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Ux 
yields: 

on hills 
wells in 

Regolith 

saturated 

topographic settings were combined into three groups based on well 
hills and ridges, slopes and flats, and draws and valleys. ~ells 

and ridges had the lowest yields (averaging about 10 gal/min), 
draws and valleys, the greatest (averaging about 30 gal/min). 

thickness was about the same regardless of topographic group, but 

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

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

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

There was considerable scatter in yields in all geologic belts and 
hydrogeologic units. Of 14 geologic belts, 10 were statistically different 

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

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

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

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

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

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

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

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

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

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

or larger. 

Selecting the most favorable hydrogeologic unit or geologic belt alone 

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

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

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

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

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

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

unit or geologic belt are considered · in combination with topographic 

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

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

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

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

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

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

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

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

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

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

depths where sufficient water for a domestic supply is obtained. In the 
same theme, well diameter has not been considered to have much effect on 

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

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

greater the yield. 

Well construction in crystalline rocks has long been based on the . 
concept of a well intersecting near vertical open fractures and joints that 

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

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

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

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

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

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

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

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

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

Whatever the hydrogeologic unit or topographic location, the chances of 

obtaining high yields are enhanced by increasing the depth and diameter of 

the well to a much greater extent than previously thought. 
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l. 0 IN'riODUCTIOH . 

the Coaprahantiva Environmental Rasponsa, Coaparisation and 

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

identify the 400 facilitie• in cha nation warrantina the hiahest 

priority for reaedial action. In order to set the prioritiaa, 

C!ICLA require• chat criteria be ••tablithed bated on relative r!at 

or danaar, takina into account the population at ri1k; the hazardou• 

potential of the aubatanc•• at a facility; the potential for 

contaaination of drinkina vater auppliea, for direct hu.an contact, 

and for daatruction of IIDiiti•• ecotylta .. : and other appropriate 

factor•· 

Tbi• docu.ant de1cribe1 the Hazard Rankine Sy1t .. (HIS) to. be 

u1ad in evaluatina the relative potential of uncontrolled hazardoul 

1ubatanca facilitia• co cauae huaan health or tafaty proble .. , or 

ecoloaical or anvironaantal da.aa•• Detailed iDitructiona for u1in1 

the HIS are aivan in the follovtna ••ctiona. Unifora application of 

tha raakina 1yataa iD each State vill parait !PA to identify tbota 

relea••• of hazardoua 1ubataacaa that poaa the areatalt hazard to 

huaan1 or the eavlroa.eat. &ov.var, the HIS by itaalf caDDot 

e1tabli1h prioritiaa for the allocation of fundi for r ... dial 

action. Tbe Ill 11 a .. ana for applyina unifora technical judaa .. nt 

reaardina tbe potential hazard• pra1anted by a facility relative to 

other facilitiaa. It doa1 not addr••• the faalibility, 

delirability, or dear•• of cleanup required. Neither doaa it deal 

1 
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be baaed pdudly OD ~· SF! aad SDC UJ be uaed to identify 

fac111t1el requirtoa ... raeacy att•atioa. 
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TAILI 2 

PIIJ&Uit.In or CIOLOGIC IC&TIU.U.S• 
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I NUS CORPORATION AND SUBSIDIARIES TELECON NOTE 

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

Reference No. 21 --
CONTROL NO. TOO No. F4-8803·42 DATE: May 3,1988 . 

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

BETWEEN: Angie Nelson, Water Clerk OF: City of Archdale, North 
carolina 

AND: Michael Profit, NUS Corporation \ 

~Q <,·'"" 
DISCUSSION: 

11ME: 1100 

PHONE: (919) 431·9141 

We discussed the source of Archdale's water. Archdale buys water from High Point and Davidson Water. 
Archdale serves 2700 connections within the city limits and border areas. 

., .. c:.-. 

I NUS 067 RIVISID 0615 



NUS CORPORA noN AND SUBSIDIARIES TELECON NOTE 

Reference No. 22 -
I 
I 

------------------~~----------------------~ CONTROL NO. TDD No. F4-8803-42 DATE: May 3,1988 llME: 1115 

I 
DISTRIBUllON: Custom Finishers, Inc., High Point, North carolina 

I 

I BETWEEN: Mary Pangan, Clerk - OF: Davidson Water Co. PHONE: (919) 475-822S 

I AND: Michael Profit, NUS Corporation 

I DISCUSSION: 

I We discussed the source of Davidson's water. Davidson Water obtains its water from the Yadkin River. The 
water plant is located on Koontz Road off of Old 64 West, leading toward Mocksville. Davidson Water serves 

I 
30,000 connections, covering all of Davidson County (except Lexington), parts of Forsyth, Guilford and Randolf 
Counties. System withdraws 7 mill gal/day. The Yadkin River intake is more than 20 miles from High Point. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I NUS 067 IUVIUO 0615 

·~·. .. 



KERNERSVILLE, N. C. 
36080·A l·TF·024 

1 969 

PHOTOA EV ISEO 1987 
DMA 4956 II SE ~ SERIES VS42 

ARCHDALE WATER DEPARTMENT, 

CITY of HIGH POINT 

DAVIDSON WATER DEPARTMENT 

HIGH POINT WEST, N. C. 
35080·H l · TF·024 

1969 
PHOTOREVISED 1987 

DMA 4955 1 NE - SERIES YB4.2 

GUILFORD, N. C. 
N3600-W7952 5/7 5 

1951 
PHOTOREVIS f. 0 1968 

5056 Ill SW- S ERIES V842 

HIGH POINT EAST, N . C 
N 3552 5-W 7952 5/7 5 

1950 
PHOTOREVISED 1982 

DMA 5055 IV NW - SERIES VB42 
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II NORTH CAROLINA NATURAL HERITAGE PROGRAM ELEMENT LIST 

I scientific and common name ..._ 
ETHEOSTOMA COLLIS 

I 
CAROLINA DARTER 

MEANDER SCARS 

CAMBARUS CATAGIUS 

I GREENSBORO BURROWING 
HESPERIA LEONARDUS 

LEONARD'S SKIPPER 

I DENTARIA MULTIFIDA 
DIVIDED TOOTHWORT 

EPILOBIUM LEPTOPHVLLUM 

I 
NARROWLEAF WILLOWHERB 

NESTRONIA UMBELLULA 
NESTRONIA 

I 
I 
I 
I 
I 
I 
I 
I 
.I 
.I 

I 
I 
I 

.• 

CRAYFISH 

.· 

., 

state 
st.at 

sc 

T 

UNK 

SR 

r.•p 

T 

Pace 

fed state olc•b 
stat ~"r.\Y1k raYII( 

53 83 

C2 GlG: 

827 G4 

Sl G~'!C~ 

S''• 0::. G~5 

C
~. 

0::. s·~ ~ G;.:\G· 



)6/30/89 i 
I 

NORTH CAROLINA NATURAL HERITAGE PROGRAM ELEMENT LIST 

scientific and coMMon 
ETHEOSTOMA COLLIS 

narne 

CAROLINA DARTER I MESIC MIXED HARDWOODS FOREST, PIEDMONT SUBTYPE 

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

AMORPHA SCHWERIN!! 
SCHWERIN'S AMORPHA 

LOTUS PURSHIANUS VAR HELLERI 
HELLER'S TREFOIL 

PLANTAGO CORDATA 
HEART-LEAF PLANTAIN 

PORTERANTHUS STIPULATUS 
INDIAN PHYSIC 

.. • 

.. 

state 
o:;t .-:\t 
sc 

j:·~:. 

SF. 

E 

St~ 

' r l .•• !~ 

ted s1:ate [I) O:•b 
~tilt "r"'<'\l'"d-f. "r'clYil.f. 

s·~~ G.:. 

54 r;.~;· I 

:,;~ t.;c.:r; 

s;-: l~'tb 

(;;~ S.i .:;'"~ 

S,:·~ t=.~-. 

. . 



' 06/30/89 AU/' (..,)..V 'I-', I II NORTH CAROLINA NATURAL HERITAGE PROGRAM ELEMENT LIST 

't 

I scientific and common name 
HEMIDACTYLIUM SCUTATUM 

FOUR-TOED SALAMANDER 
NOTROPIS MEKISTOCHOLAS I CAPE FEAR SHINER 
CHESTNUT OAK--SCARLET OAK FOREST 

I DRY OAK--HICKORY FOREST 

DRY-MESIC OAK--HICKORY FOREST 

I MESIC MIXED HARDWOODS FOREST, PIEDMONT SUBTYPE 

I 
MONADNOCK 

ELLIPTIC LANCEOLATA 
YELLOW LANCE 

I VILLOSA CONSTRICTA 
NOTCHED RAINBOW 

AMORPHA SCHWERINII 

I SCHWERIN'S AMORPHA 
DENTARIA MULTIFIDA 

DIVIDED TOOTHWORT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.· 

state 
stat 

sc 

T 

sc 

sc 

pp 

SR 

Paae 

fed state alc•b 
stat rank. rartk 

s·3 G~ 

LE Sl Gl 

S4 G5 

85 G5 

ss G5 

S4 G5T: 

G4 

G3 

92 G2G. 

Sl G5Q 
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I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

EXPLANATION OF SPECIES STATUS CODES 

The attached output from the N.C. Natural Heritage Program 
database is a listing of the elements (rare species, geologic 
features, natural communities, special animal habitats) known to 

·occur in your geographic area of interest. Following is an 
explanation of the four columns of status codes on the righthand 
side of the printout. 

STATE STATUS 
Plants: . 

From sutter, R.D., L. Mansberg, and J.H. Moore. 1983. 
Endangered, threatened, and rare plant species of North Carolina: a 
revised list. ASB Bulletin 30:153-163, and updated lists of the Natural 
Heritage and Plant Conservation Programs. 

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

E,T,and SC species are protected by state law (the Plant Protection and 
Conservation Act, 1979); the other two categories indicate rarity and 
the need for population monitoring, as determined by the Plant Conserva­
tion and Natural Heritage Programs. .· 

Animals: 
From Cooper, J.E., s.s. Robinson, and J.B. Funderburg (Eds.). 

1977. Endangered and Threatened Plants and Animals of North Carolina. 
N.C. Museum of Natural History, Raleigh, NC. 444 pages + i-xvi, and 
updated lists of the Natural Heritage Program. 

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

FEDERAL STATUS 

· From Endangered & Threatened Wildlife and Plants, April 10, 
1987. SO CFR 17.11 & 17.12. Department of Interior. Established 
by.the Endangered Species Act of 1973, as amended. 

E = Taxa currently listed as Endangered . 
T = Taxa currently listed as Threatened 
PE = Taxa currently proposed for listing as Endangered 
PT = Taxa currently proposed for listing as Threatened 

Taxa under review for possible listing ("candidate species"): 
C1 = Taxa with sufficient information to support listing 
C2 = Taxa without sufficient information to support listing 



I· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

I 
I 
I 
I 
I 
I 

GLOBAL RANK (STATE RANK) 

The Nature Conservancy's system of measuring rarity and 
threat status. "Global" refers to worldwide, "State" to 
statewide. 

Gl = 

G2 = 
G3 = 
G4 = 
GS = 
GU = 
GX = 

Q = 
'1'_ = 

State rank 
the words, 
range. " 

.• 

critically imperiled globally because of extreme rarity 
or otherwise very vulnerable to exinction throughout 
its range. 
Imperiled globally because of rarity or otherwise 
vulnerable to extinction throughout its range. 
Either very rare and local throughout its range, or 
found locally in a restricted area. 
Apparently secure globally, though it may be quite rare 
in parts of its range (especially at the periphery). 
Demonstrably secure globally, though·it may be quite 
rare in parts of its range (especially at the periphery). 
Possibly in peril but status uncertain; need more 
information. 
Believed to be extinct throughout range. 
a suffix attached to the Global Rank indicating questionable 
taxonomic status. 
an additional status for the subspecies or variety; the 
G rank then refers only to the species as a whole. 

codes follow the same definitions, except substitute 
"in the state," for "globally" or "~.hroughout its 

. ' 
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F:EG I Ck CH=- T! if:: C:OUl\ TRY 

IZip::c·dt:· fc.un.:!: 27?:S1 <c't .s. ~\stance of 2.5 ~m 

ST?HE CITY ~:~>tt·1E FIPSCODE LATT~UDS LONGITUDE 

HIGH POINT 27031 3E.9533 80.0050 

I CENSUS DATA 
======-======== 

'\.: ;i. • - i- -=t. ! -~ ·.~ I J-" • 1,,_ 1 0:::1"' -·- rr-, -n 

LATITUG~ 35:56:45 LotmiTUDE 1 ogo POF'!..~LATION 

ll-:t·1 0.00-.400 .400-.810 .810-1.60 1 • b(l-;~ .. 20 

I~ 
1 !) 
. ..., 0 

s 3 I) 

Is 4 0 
s t::" 0 •.J ,.., 

6 0 ;::) 

s 7 0 Is 8 0 
-·--------

fUN!3 0 I TOTALS 

p,-e::.:;: F'ETURn 

0 
0 

''.0 
0 
0 

701 
0 

570 

1271 

1125 
0 
0 
0 
0 
0 

1.540 

3440 

----------
t+'+83 
3845 
2332 
2213 
!.464 
!208 
2147 
3775 

key to continue ... 

STAR STATICN 
====-.:========== 

3.20-4.80 4 .. 8(~-6. ~{) 
---·------ ---------

·~69 J. 5134 
515 0 

0 (} 

1664 (• 

257(> ~87 

526 3'-t02 
5381 2517 
7375 5814 

22722 18454 

TG1•':'. L '::' 

·'+360 
2232 
3T!7 

5E3'7 
12820 
1':?074 

69'354 



I INDEX 
NUMB~F: 

LATITUDE 
DEGF:EE 

LONGITUDE P~RIOD OF STAB~LITY i.'i 
DISTANCE 

, STr~TION NAt1E DEGREE RECORD CLASSES . (km) 

' 13723 
193807 

1372S 

I 
I C:T;~Ti-" \-, I. I"·-

GREENSBORO/GSO-HI NC 
HINSTON Sf~LEt-1/S F:EY~j 
Dt1NV I LLE VA 
F:f\LE I GH/ RALE I GH-DURH 
CH;!RLOTTE/DOUGLAS NC 
FT BRAGG/POPE/FAYETT 
FULASf<I /NEl·J R F 1ER VA 

36.0833 
36.1333 
36.5667 
35.866'7 
35.El67 
25.1.66'7 
:-:!7. 1 T33 

79.9500 
80.2333 
79"3233 
~·8. 7833 
8('.9233 

80.6833 

U.S. SJ I L D:YTr~ 

I LAT 1 TUDE ~ ·:.;5: ':.56~ 1t5 LCH-.![3 I T 1JDE ; 79 ~58: l~3 
THE t:TP.'"'IDN Ie H~SIDE H.d. :J0:3(H)0:':3 

8 
2 

' - ___ ,. __ -···--

I 
GRC::Ut-!D '.UHEP Z JNE 
Ft.:t mr.:-F SOIL TYF'l~ 

ERC3IC•N 1.1950E-C3 CMIMCNTH 
DE~'TH T!J r:_::J::.:QUi'H) ! }{4 TEP . BETkiEEN 3.COOOE+02 AND 1.0000E~C3 

7 • 2()(>i)E -(l2 I FIELD CAPACITY ~oR TOP SOIL 
EFFECTIVE ~OROS:TY BETWEEN 
SEEF\~t::E TO GF:O\JNm·lAT'F.:F: BETqEEN I D L3Tr..;ncE TfJ DF: r ''!!< HIG ~-.JELL. 

l~OOOOE-02 AND l.OOCOE-01 
4.6330E·~02 AND 9.2660E+02 CMIMONTH 

.: 2. OOOOE +:)4 

I 
I 

P·.-ess F:ETUF.N key t·:• cont i Pue 

U.S. CIT'! 
--------------------· 

ST?'1TE FIPSCODE LATITUDE LONGITUDE 

~---~~- HIGH POINT 37('81 35.9423 80.0030 

P~ess RETURN key to continue 

lt-1El'!U; Geod&.ta Handling Data~List ;)}-c•cedLH-es 
~~-

I ~-. 
·7; ,_. 
3. 
4. 

I~-
c::. .., 
I • 

18. 
9. 

Site level retrieval of data 
Acce:s CensLts. Da"t?:~ : · ;~· 
Determine Count~?Coverage 
Geographic Data Management 
HUCODE/SOIL locator 
Convert to Lat/Lo1g 
Look~p/Examine Star Station Data 
Find US cities 
Find Soil Survey Status of Counties 

I Enter an option number cr a procedure name (in parenthe~e~) 
or a command: HELP~ HELP option~ BACK~ CL~AR~ EXIT, TUTOR 
GEI .. 1s·~:· 

I Enter an option number or a procedure name (in parent~eses) 
or i? command: HELP, HELP c•p t E•n, BAD<,. CLEAF~, EXIT, TUTOR 
GEt1S> 

(--~1 '_, . 

1. SITEFEf) 
\CEi'lSUS) 
~ CO'·)ERD.GE ) 
( GEODi·1) 
lHUCO[E) 
< LATUJN) 
(STAR) 
CUSCITY> 
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I en- ~ cornmaPd: HELF-~ HELP c•ptic·n~ BAD<~ 
., GEt·1S> EXIT 

CLEAR~ EXIT~ TUTOR 

1\ 

I 
Type YES tc• confi ·,-m the EX IT cc•rruTI·:::'Illd; 
GEM8:1 YES 
!!;. 

·$ LOGOUT 

I !..JFT 
I "t;!·~:n i ::e;d 

logged out at 26-J~N-1990 10:06:22.44 
resource charges, for this sess~on. f~llow~ 

I 
ALL CHARSE LE~ELS 

3('() battd 

CPU "!" Ii .. iE 

I TOTf;L FOF: THIS SESSIQH 
NOD~ 3157 HOST 1038~ DROPPED BY HOST 
plsa.se lc·g 1n: X 

I ~~-::<.s:::n-Jcq·d: 

I 
I 
I 
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I 
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• 07/0S/89 
~ NATURAL HERITAGE PROGRAM NATURAL APEAS D~TA8ASE 

I ---------------------------------------------------------------------------TAR RIVER <GRANVILLE) AQUATIC HABITAT . . . 
COUNTYNAME: NCGRAN 

I QUADNAME: MORIAH,8EREA.STEM,WILTON 
DIRECTIONS: THE ENTIRE STRETCH OF THE TAR RlVE~ IN GRANVILL~ COUNTY 

I OWNER: NC PUBLIC WATERS 
SITEDESC: 
ONE OF ONLY TWO KNOWN SITES IN NC FOR 1HE F~DERALLY ENDANGF~ED HA~O~~~Li.A 

1 :~c 

I 
<PTILIMNIUil1 NOOOSUM> IS LOCf~TED ALONG THE ~IVER i:i'.J S~G1~1. 3 i'N n-:i~ r:.i7i'4'i"RI~·- .:·~<<I­

THE COUNTY. SEVERAL SI"rES FOR DWAr<r:' WC:DGE MUSSEL. A Fc::DERA:_ Ci-lNDIDATr.: S:;oE:'.iE:>. 
~RE ALSO PRESENT. OTHER RARE ANIMAL.S ARE ROA~OKE 8ASS. NEUSE RiV~R ~Ai~~OGG. 
SIZE: 0 PRIORITY~ A I RANKCOMM: RARE PLANT SPECIES. RAR~ ANI~AL SPECi~3 

PROTSTAT: NO PROTECTION STATUS 

I ---------------------------------------------------------------------------
1 

UMSTEAD HOSPITAL PINE-OAK FOREST 

COUNTYNAME: NCGRAN 
QUADNAME: LAKE MICHI~ 

I 
DIRECTIONS: IN BUTNER MIDWAY BETWEE:N Uii1STE:AD HOSP IT~- AND F~Dt:RAL p;;· 7 SnN 

0.7 MI. SO. OF JCf. SR 1120 AND SR 10~4 

OWNER:. NC DEPT. AGR. 
SITEDESC: 

I ADJACENT TO COE KNAP OF REEDS DIABASE AREA <TO Wt::SI>. NUMEROUS Ri.\RO::: hi=::i;H~r:~:r:,u· 
PLANT IN FOREST OPENINGS INCL. PRAIRIE DOCK. Sti1007H CONEFLOWFR. EnRLE' 3 8l.::~i: jl·;· 

STAR. HOARY PUCCODN, NESTRDNIA. AND OTHER UNCOMMON PLANTS. r.;r=:NF.RAU. Y A'·\SOr::. 1.<1 ~. 

I BASIC OR CIRCUMNt:UTRAL SOILS. MIDDLI::-AGE:D i',ONT:'r~ORIL.LONI'i"c PINE-0•1·-< r=o.::;:::sT 't'(';:· 
SIZEr 32 PRIORITY: B 
RANKCOMM: RARE PLANT SPECIES, NATURAL CO~MUNITY 

I PROTSTAT: NO FORMAL PROTECTION STATUS 

I JAMESTOWN MEANDER SCARS 

I 
CDUNTYNAME: NCGUIL 
QUADNAME: HIGH POINT EAST 
DIRECTIONS: 2 MI SE OF JAMESTOWN, APPROX •. 0.5 MI SE OF I-83 WH~RE 17 

CROSSES T.HE DEEP RIVER; ON E SID~ OF R!VER ' 

I OWNER: PRIVATE 
SITEDESC: 
SMALL STREAM VALLEY CONTAINS EXCEPTIONAL EXAMPLES OF MEANDER SCA~S AND FEATU~E 
OF PROCESSES BY WHICH MEANDER PLAINS AND VALLEY WALLS AH~ SH~PED. ~N 2000 F7 

I STRETCH OF DEEP RIVER FIND SUCH FLUVIAL LANDFORMS AS ARCUATE M~A~DER SCARS.•~0 
CUT SLOPES THROUGH OENUOATIONAL PROCESS, Ii'4GROWN :'I,EANDERS. 
SIZE: 45 PRIORITY: C I RANKCOMM: GEOMORPHIC LANDFORMS 

I 
I 

PROTSTAT: NO PROTECTION STATUS 

.• 



1 07/05/89 P~ne 
NATURAL HERITAGE PROGRAM NATURAL AREAS DATABASE 

---------------------------------------------------------------------------1 US 264 LOW POCOSIN <FLOATING PEAT BOG> 

COUNTYNAME: NCDARE 

I QUADNAME: ENGELHARD NE & NW, LONG SHOAL 
DIRECTIONS: ALON~ US 264 FROM STUMPY POINT FIRE TOWER TO DARE/HYDE CO. 

LINE 

11. 

I 
OWNER: FIRST COLONY FARMS, INC. AND DEPT. OF DEFENSE-DARE BOMBING R 
SITEDESC: 
EASTERN SEGMENT OF WIDE BAND OF VARIOUS WETLANDS EXTENDING ACROSS SOUTHERN DA~~ 
PENINSULA. EXCEPTIONALLY WET POCOSIN IN PLACES RESEMBLES FRESHWATER ~ARSH A~D 

I UNIQUE IN DEVELOPMENTAL HISTORY. NEVER COVERED BY.SWAMP FOREST. LOW S~RUB BOG 
MAINTAINED ITS VEGETATION TYPE FOR 3000-5000 YEARS. ELEVATION UNDFR 5 FT MSL. 
SIZE: 21000 PRIORITY: A I RANKCOMM: EXEMPLARY NATURAL COMMUNITY, GEOMORPHIC LANDFORM 

PROTSTAT: RHA <PARTIAL>. INTERIOR PORTION IN DOD DARE BOMBING RANGE 

I ----------~~~~-~:-~~~:=~~~~~-~~~~~~=-~~=~:--~~:~~~~~-~~~:~~~~~=~: _________ _ 
BEAVERDAM CREEK/GRASSY FORK HEARTLEAF PLAINTAIN 5. 

I COUNTYNAME: NCDAVD 
QUADNAME: DENTON 
DIRECTIONS: ALONG BEAVERDAM CREEK ABOVE & BELOW ROAD CROSSING 0~ NC 49. 

I APPROX. 0.8 MI SW OF JCT OF NC 49 A~O Nt 109 
OWNER: PRIVATE <SOME JACOB'S CREEK STONE CO., INC.) 
SITEDESC: 

I LARGEST KNOWN NC POPULATION OF ENDANGERED PLANT--PLANTAGO CORDATA CHEART-Li::AFE" 
PLANTAIN>. GROWS PARTIALLY SUBMERGED ON GRAVEL BARS IN SMALL STREAiil 1.1F YAOXLN 
RIVER BASIN AND ALSO ON BANKS OF THE SLATE-BOTTOMED STREAM. 1500-2000 PLANTS J, 

I 
CLUMPED POPULATIONS. CANOPY OF MIXED HARDWOODS. SLATE BELT REGION. 
SIZE: 175 PRIORITY: B 
RANKCOMM: ENDANGERED PLANT SPECIES 

I PROTSTAT: RHA <PARTIAL>. STONE CO. PROPERTY REGISTERED NATURAL AREA. 
TNC MANAGEMENT AGREEMENT WITH 2 OWNERS. REST UNPROTECTED. 

I BOONE'S CAVE NATURAL AREA 

COUNTYNAME: NCDAVD 

I 
QUADNAME: CHURCHLANO 
DIRECTIONS: IN BOONE'S CAVE STATE PARK ON THE EASTERN SIDE OF YADKIN 

RIVER, ENTRANCE FROM SR 1167 
OWNER: NCDNRCD-BOONES CAVE SP 

I SITEDESC: -
BOONE'S CAVE IS AN 80-FOOT LONG NATURAL CREVICE AT THE BASE OF A STE~P BLUFF 
ALONG THE YAOKIN RIVER. THE PARK CONTAINS GOOD QUALITY EXAMPLES OF MESiC MIXED 

I HARDWOOD FOREST AND DRY-MEXIC OAK--HICORY FOREST. MANY PLANT SPECIES TYPICAl. 0 
THE .MOUNTAIN REGION. 
SIZE: 42 PRIORITY: C I RANKCOMM: NATURAL COMMUNITIES 

PROTSTAT: RHA. REGISTERED NATURAL HERITAGE AREA. 

I 
I 



1 07/05/89 
NATURAL HERITAGE PROGRAM NATURAL AREAS DATABASE . ---------------------------------------------------------------------------I FLAT SWAMP CREEK HEARTLEAF PLANTAIN SITE 

COUNTYNAME: NCDAVD 

I 
QUADNAME: GRIST MOUNTAIN 
DIRECTIONS: A SMALL SLATE-BOTTOMED TRIBUTARY TO FLAT SWAMP CREEK. 2.8 

MILES NW OF SNYDER ON NC 47. 
OWNER: PRIVATE 

1. 1 

I SITEDESC: 
LARGE POPULATION <1000+ INDIVIDUALS> OF STATE ENDANGERED PLANTAGO COPDATA G~O~ 
IN A SMALL SLATE-BOTTOMED TRIBUTARY OF FLAT SWAMP CR~EK. 

I 
SIZE: 0 PRIORITY: B I RANKCOMM: ENDANGERED PLANT SPECIES 

PROTSTAT: UNPROTECTED 

I ---------------------------------------------------------------------------
COOLEEMEE PLANTATION ORBICULAR DIORITE AREA 

I COUNTYNAME: NCDAVY 
QUADNAME: CHURCHLAND 
DIRECTIONS: SOUTH OF US 64, 1.3 MI W OF WESTERN END OF BRIDGE OVER 

I YADKIN RIVER 
OWNER: PETER HAIRSTON, III 
SITEDESC: 
ONLY KNOWN OCCURRENCE IN NORTH AMERICA OF UNUSUAL ROCK TYPE. SPECTA~U~AR TEXTL I AND COLOR IN ROCK. DARK GREEN HORNBLENDE AND PYROXENE FORM SPHEROIDAL MASSES 
WHICH ELONGATE CRYSTALS RADIATE. 

I SIZE: · 40 
RANKCOMM: GEOLOGIC FEATURE 

PRIORITY: A 

I PROTSTAT: RHA. REGISTERED NATURAL AREA 

I COOLEEMEE PLANTATION-YAOKIN RIVER SLOPES 

COUNTYNAME: NCDAVY 
QUADNAME: CHURCHLAND 

I DIRECTIONS: 1.4 MI ON US 64 W OF YADKIN RIVER~ LEFT ON C~ 1812 FOR 0.7Ml 
TO END OF ROAD, THROUGH WOODS~ F!ELD, RAVINE TO RIDGE 

OWNER: PETER HAIRSTO~ 

I SITEDESC: .. 
A PROMINENT SE-RUNNING RIDGE WITH STEEP SLOPES= YADKIN RIVER FORMS S BOUNDARY. 
MATURING TO MATURE UPLAND OAK-HICKORY FORESTS. UNUSUAL RIDGETOP BEECH/WHl"(E OP 

I 
RED MAPLE FOREST. MESIC MIXED HARDWOODS~ DRY-MESIC OAK-HICKORY~ AND PIEDMONT/ 
MOUNTAIN ALLUVIAL FOREST COMMUNITIES. 
SIZE: 120 PRIORITY: C 

I 
I 
I 

RANKCOMM: NATURAL COMMUNITIES 

PROTSTAT: OWNER DECLINED TO REGISTER 



1 07/05/89 
NATURAL HERITAGE PROGRAM NATURAL AREAS DATABASE . ---------------------------------------------------------------------------I TRYON PEAK NATURAL AREA 

COUNTYNAME: NCPOLK 

I QUADNAME: MILL SPRING 
DIRECTIONS: BETWEEN MILLER MOUNTAIN AND WHITE OAK MOUNTAIN 

-.. • =. ....... 

I 

OWNER: ? 
SITEDESC: 
UNIQUE AREA CONSISTS OF RICH WHITE OAK WOODS WITH SCATTERED CHESTNIJT OAKS AND 
CEDARS ALONG THE EDGE OF ROCK OUTCROPS. BASIC SOTLS nN T~E PEAK: HENOERSnN 

I GNEISS ON THE CLIFF. THREE SPECIAL STATUS PLANTS P~ESENT HF.RF.:: BILII'-10RC: SEDhE 
<PP>, DIVIDED-LEAF RAGWORT <T>, AND ALLEGHANY CLIFF FERN \SR>. 
SIZE: 100 PRIORITY: B I AANKCOMM: RARE PLANT SPECIES, NATURAL COMMUNITIES 

PROTSTAT: NO PROTECTION STATUS 

I ~~~~~-~~~-~~~~~~~~-------------------------------------------~-------------
1 COUNTYNAME: NCPOLK 

QUADNAME: MILL SPRING 
DIRECTIONS: N-NW OF COLUMBUS; ACCESS VIA SR 1136 

I OWNER: PRIVATE 
SITEDESC: 

I 
MOUNTAIN PEAK & CONNECTING RIDGE. TYPE LOCAI_ITY FOR Ti-lE ST~r.·e ENDANGE:;cD. 
POSSIBLY EXTINCT, PLANT BIGLEAF SCURFPEA <PSORALEA ~ACROPHYLLAl. WHICH H~S No·r 
BEEN SEEN SINCE 1897. OTHER RARE PLANTS INCLUDE REFLEXED Bl.UE-EYED G~ASS (PPl. 

I 
DIVIDED-LEAF RAGWORT <T>, AND BROADLEAVED COREOPSi~ <Ti. 
SIZE: 0 PRIORITY: B 
RANKCOMM: RARE PLANT SPECIES 

I PROTSTAT: NO PROTECTION STATUS 

---------------------------------------------------------------------------I BIRKHEAD UPLAND FOREST NATURAL 

COUNTYNAME: NCRAND 

AREA 

I
QUADNAME: ELEAZER. FARMER 
DIRECTIONS: EAST OF SR 1107 

OWNER: USFS-UWHARRIE NF 

I SITEDESC: • 
MATURE, OLD GROWTH HARDWOOD FOREST ENCOMPASSING A VARIETY OF CHARACTERISTIC 
PIEDMONT UPLAND COMMUNITIES GRADING FROM XERIC ROCK CHESTNUT OAK-POST OHK STANT 

I ON RIDGE TOPS TO MESIC-MIXED HARDWOOD STANDS ON SLOPES WITH A ~T. LAUR;::L THICK£ 
UNDERSTORY ALONG SMALL CREEKS. 
SIZE: 1300 PRIORITY: S 

IRANKCOMM: NATURAL COMMUNITIES 

PROTSTAT: RHA. REGISTERED NATURAL AREA. 
EWA. NAT'L WILDERNESS AREA. 

I 
I 
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EXPLANATION OF NC NATURAL HERITAGE PROGRAM 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, 
geo~ogic 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 i~dicates the order 
(taxonomic), with A=amphibians, B=birds, F=fish, etc. For 
vascular plants, the second letter indicates whether the plant is 
a monocot (M), dicot (D), pteridophyte (P), or gymnosperm (G). 
For nonvascular plants, the second letter indicates whether the 
plant is a bryophyte (B) or lichen (L). 

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: Cormnon name of the element. 

FEDSTAT: Federal status of the species, from Endangered & 
Threatened Wildlife and Plants, April 10, 1987. 50 CFR 17.11 & 
17.12. Department of Interior. Established by the Endangered 
Species Act of 1973, as amended. · 

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

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

STATESTAT: Status of the species in North Carolina. For plants, 
from Sutter, R.D., L. Mansberg, and J.H. Moore. 1983. Endangered, 
threatened, and rare plant species of North Carolina: a revised 

l 
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list. ASB Bulletin 30:153-163, and upda~ed lists of the Natural 
Heri~age and Plant conservation Programs. 

E = Endangered 
T = Threatened 
sc = Special Concern 
PP = Primary·Proposed 
SR = Signif1cant~y Rare 

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

For animals, from Cooper, J. E. ,· S. S. Robinson, and J. B. Funderbul 
(Eds.). 1977. Endangered and Threatened Plants and Animals 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 to exinction throughout its range 
G2 = Imperiled globally because of rar·ity or o~herwise 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 ; 

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

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

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

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

COUNTYNAME: -Acronym for the coun~y. In general, this is the 
first four letters of the county name. 

QUADNAME: USGS quad map name, at 7.5 minute scale when 
available. 

PRECISION: ~e 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 Longitude coordinates for the center of 
the occurrence. 

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, 
describing 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 
sources 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 status of the site. 
AEC=Area of Environmental Concern. 
DED=Dedicated State Nature Preserve 
ESN=National Estuarine Sanctuary 
EWA=Established Wilderness Area 
EAN=Conservation Easement 
NNL=National Natural Landmark 
NPK=National Park 
NPY=National Parkway 
NSH=National Seashore 
RHA=Registered Natural Heritage Area 

· RNA=Research Natural Area (USFS) 
SPK=State Park (incl. State Natural Areas) 
ORW=Outstanding Resource Water 
WSR=Wild and Scenic River 

••• and a few others, infrequently used 

OWNERCOM: 

PROTCOMM: 
element. 

MGMTCOMM: 
element. 

SOURCE: 

.• . 

Comments on ownership. 

comments on need for additional protection for the 

-Comments on.need for management of the site for the 

Best source.of information on the element occurrence. 
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