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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION IV 

345 COURTLAND STREET. N .E . 

4WD-WPB 

Mrs. Pat DeRosa, Head 
CERCLA Branch 
Superfund Section 

ATLANTA . GEORGIA 30365 

Waste Management Division 
North Carolina Department of Environment, 

Health and Natural Resources 
P.O. Box 27687 
Raleigh, North Carolina 27611-7687 

Dear Ms. DeRosa: 

Enclosed for your files is the Phase I, Screening Site Inspection 
report prepared by the Region IV Field Investigation Team , NUS 
Corporation for Spruance Southern, Inc (NCD003214574). The EPA 
recommends that no further remedial action be planned at this site 
under Superfund at this time. However, if new information becomes 
available, this decision may be revisited as appropriate. 

If you have any question regarding this site, please contact me at 
(404) 347-5065. 

Sincerely yours, 

Deborah A. Vaughn-Wright 
Project Manager 

Enclosure 

-~ 

Printed on Recycled Paper 
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SUITE 61 a 
TUCK ER. GEORGIA 30084 
aoa -938 - 7710 

January 31, 1991 

Mr. A .R. Hanke 
Waste Programs Branch 
Waste Management Division 
Environmental Protection Agency 
345 Court land Street, N.E. 
Atlanta, Georgia 30365 

Subject: Screening Site Inspecti on, Phase I 
Spruance Southern, Incorporated 
W inston-Salem, Davidson County, North Carolina 
EPA ID No. NCD003214574 
TDD No. F4-9001-136 
Rev ision 0 

Dear Mr. Hanke: 

C-586-1-1-43 

;l. - ~-9/ 
;J FR. AP 
:u ~aus"'"' _IJ r:j "-" 

FIT 4 was tasked to conduct a Screening Site Inspection, Phase I, of Spruance Southern, Incorporated 
in Winston-Salem, Davidson County, North Carolina . Phase I included a comprehensive review of EPA 
and state file material, a drive-by facility reconnaissance, and a target survey to determine the 
population potentially affected . 

Spruance Southern, Incorporated, is a 3.5 acre facility located on U S. Highway 52, 1.7 miles north of 
the town of Midway in Winston-Salem, Davidson County, North Carolina (Refs . 1, 2) . Spruance 
Southern began operations in 1953 as a manufacturer of coatings such as paints, furniture sealers, 
and lacquers for the furniture industry. Paint production at the facility was discontinued in 1979 
(Refs. 1, 3). Prior to 1953, Salem Paint Company occupied the property for about 20 years (Ref. 1) . 

The facility is located on t he outsk irts of W inston-Salem and covers approximately 3 acres of sparsely 
wooded land . A drum storage area is located on th e north side of the bu i lding a long with a 
300-gallon storage vat. On t he east side of t he property are seven storage t an ks situated above 
ground. There are approximately 50 drums on the ground that appear to be in satisfactory cond iti on . 
No identification of their contents is known (Ref. 4) . The front side of Spruance faces west where 
there is a parking area that extends to the south side. Spruance is located in a suburban area and is 
surrounded by residences, with the nearest residence located about 100 f eet south (Refs . 2, 4) . 

Spruance Southern uses the following raw mat er ial s in its operations : various pigments, o ils, resins, 
and solvents, including xylene, t oluene, and methanol (Ref. 5) . Spent nonhalogenated solvents are 
t he hazardous wast es generated which are collect ed in drums and in an aboveground st orage t an k 
(Refs. 1, 6) . The spent solvents are first placed in a 300-ga ll on t ank and then transferred to 55-ga ll on 
drums which are stacked on asphalt (Refs.1, 3) . The drums have been t ransport ed t o a recyc li ng 
facility in Jamestown , North Carolina , since 1982 (Refs . 1, 3, 5, 7) . 

l_!___ 0 A Halliburtoe Compaey 
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Mr. A.R. Hanke 
Environmental Protection Agency 
TOO No. F4-9001-136 
January 31, 1991- Page 2 

In 1985, a storage vat overflowed causing potential soil and groundwater contamination. A check 
valve was installed to prevent reoccurrence (Ref. 8). Spruance generated 60,000 pounds of waste 
solvents in 1988; at the end ofthe year, more than 16,000 pounds of waste were being stored on site 
(Ref. 9). 

In November 1980, Spruance Southern filed a RCRA Part A application for a hazardous waste storage 
permit. In the application the facility estimated an annual quantity of approximately 28 tons of waste 
generated per year (Ref.10). On June 30, 1982, the company requested deletion as a storer, advising 
that waste solvents were hauled and recycled before the 90-day storage limit (Ref. 7). On July 7, 1982, 
the request was granted by the North Carolina Division of Health Services (Ref. 11). In March 1984, 
the company was advised by the state of North Carolina that a RCRA Part B would not be required 
(Ref. 12). A RCRA inspection in October 1984, revealed rusty containers on site were in violation of 
regulatory standards. By November 1984, the facility corrected the deficiency and was in compliance 
(Ref. 1). A compliance inspection in October 1989, determined that Spruance Southern was in 
violation of several regulations. Since Spruance had not transported hazardous wastes since 1986, its 
transporter status was cancelled in 1989 (Ref. 6). The facility is currently classified as a generator 
(Ref. 13). 

Davidson County, North Carolina, is located in the Piedmont Physiographic Province and 
groundwater region of north central North Carolina. This region is characterized by thick regolith 
over fractured igneous and metamorphic rock (Refs. 14, 15, plate 28; 13, pp. 251, 252). The climate is 
mild and temperate with an annual net precipitation of 10 inches (Ref.16, pp. 1, 13, 43, 63). One-year, 
24-hour rainfall is approximately 3.3 inches (Ref. 17, p. 93). The topography of the area consists of 
rounded hills and northeast-trending ridges cut by dendritic drainage. Topographic relief near the 
facility ranges from 690 to 900 feet above mean sea level (Ref. 2). 

In Davidson County, the bedrock consists of granites, diorites, gabbros, schists, and both felsic and 
mafic gneisses (Ref. 18, Figure 2). The source of groundwater in the area is the unconfined fractured· 
soil and crystalline rock aquifer system. Water is contained in the pore spaces of weathered rock and 
soil and in the joints and fractures of the bedrock. Local water levels in the aquifer are varied (Ref. 14, 
p. 252). The regolith represents the layer of lowest hydraulic conductivity with values in the 1.0 x1 0-7 
to 1.0 x 10-5 em/sec range (Ref. 19, p. 29). Depth to the water table beneath the facility is 30 feet 
below land surface (bls) (Ref. 20, p. 30). The direction of groundwater flow is toward areas of lower 
elevation, such as lakes and streams (Ref. 21, p.1 0). Beneath the facility, this direction is to the 
northeast (Ref. 2). 

Well depths in Davidson County range from less than 100 feet bls to several hundred feet bls. Yields 
generally range from 2 to SO gallons per minute (gpm), but some wells can yield more than 100 gpm. 
Most domestic wells are shallow with low yields (Ref. 21, pp. 62, 64). There are many springs in 
Davidson County; most yield less than 10 gpm and mostly occur at the heads of steep valleys and in an 
area where the regolith is relatively thin (Ref. 21, p.12). 

A majority of residents within a 4-mile radius of the facility receive their water from the Davidson 
Water System (Refs. 2, 22). The potable water source for Davidson County is surface water. Davidson 
Water, Inc. has an intake located 7.2 miles northwest of Spruance Southern, on the Yadkin River 

NUS CORPORATION 
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Mr. A.R. Hanke 
Environmental Protection Agency 
TOO No. F4-9001-136 
January31, 1991-Page3 

(Refs. 2, 23, 24). The intake is not along the surface water pathway (Ref. 2). The system serves 
approximately 29,000 connections (Ref. 23). Parts of the Davidson system, which produces an average 
of 6.5 million gallons per day, extend into portions of Forsyth, Guilford, and Randolph counties 
(Refs. 23, 25). In addition, approximately 10 residences between 3 and 4 miles of the facility receive 
water from the Winston-Salem Water System which has an intake in Salem Lake and the Yadkin River 
(Refs. 2, 26). The intakes are greater than 4 miles from Spruance and are not located along the 
facility's surface water drainage pathway. The Winston-Salem system serves 72,655 connections (Ref. 
26). Those residents not supplied by surface water sources are served by private wells. A topographic 
house count indicates there are approximately 55 houses using wells within 3 miles.of the facility and 
60 houses between 3 and 4 miles from the facility (Ref. 2). These well depths range from 25 to 75 feet 
bls (Refs. ·22, 27). The nearest private well is located approximately 4,800 feet southeast of the facility 
(Refs. 2, 4). 

Surface water drainage at Spruance Southern would flow approximately 600 feet northeast to an 
unnamed intermittent stream that flows approximately 2,600 feet northeast to an unnamed creek. 
This creek flows approximately 1 mile east, joins Little Brushy Fork Creek and flows approximately 2.4 
miles south to Brushy Fork Creek. Brushy Fork Creek flows south approximately 2.5 miles into Tom-A
Lex Lake. Tom-A-Lex Lake extends 3 miles south to Abbotts Creek which flows south for the 
remainder of the 1 S-mile migration pathway (Ref. 2). Three intakes are located along the surface 
water migration pathway (Ref. 2). Two of the intakes are owned by the city of Lexington, and the 
other is owned by the city of Thomasville (Refs. 24, 28, 29, 30). The intakes owned by Lexington are 9 
and 10.7 miles from Spruance Southern, and are situated in Tom-A-Lex Lake and Abbotts Creek, 
respectively (Refs. 2, 31). The intake on Tom-A-Lex Lake has 9,435 connections, but the intake on 
Abbotts Creek apparently has never been used (Refs. 28, 29). Also, the Thomasville intake is located 
in Tom-A-Lex Lake (Ref. 2). There are 8,200 connections to the system, and the intake is 9.2 miles 
along the surface water migration pathway (Refs. 2, 30, 32). Based on the facility's location and 
elevation, it is not considered to be in a flood plain (Ref. 2). 

An offsite reconnaissance in March 1990, showed that Spruance Southern is currently active. A fence 
surrounded the facility's hazardous areas preventing access (Ref. 4). An observation of the immediate 
area did not show any signs of stressed vegetation. No schools or day-care centers were identified in 
the immediate area; however, a junior and a senior high school are located almost 3 miles southwest 
of Spruance (Refs. 2, 4). 

Although there are some critical habitats in the state of North Carolina, none are located within 
Davidson County (Ref. 33). The heart-leaf plantain (Plantago cordata), is a state-designated 
endangered plant species found in Davidson County (Ref. 34). There are no sensitive environments 
within a 4-mile radius or along the surface water pa~hway of Spruance Southern (Ref. 35). Water in 
the area is used for fishing and recreation (Ref. 22). 

NUS CORPORATION 
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Mr. A.R. Hanke 
Environmental Protection Agency 
TDD No. F4-9001-136 
January31, 1991-Page4 

Based on the lack of significant targets associated with Spruance Southern, FIT 4 recommends no 
further action be planned for Spruance Southern. If you have any questions concerning this 
assessment, please contact me at NUS Corporation. 

Very truly yours, 

a ... vJ_ .ht--7 r c---

A. D. Douglas 
Project Manager 

ADD/jec 

cc: Deborah Vaughn-Wright 

Approved: 

7 

NUS CORPORATION 
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01 CONTAII'<MENT 0~ WASTES c.•eekonot 

I 
::: A. ADEQUATE. SECURE _!:.e. MODERATE =C. INADEQUATE. POOR = D. INSECURE. UNSOUND. DANGEROUS 

02 DESCRIPTION 0~ DRUMS DIKING. LINERS. BARRIERS. ETC. 

joo· :fL 1 ~c.-.. " i-cL.,(C..... 

I 5S·tjtA.tlo•\ clv·~,. l•" ,c; 

I 
V. ACCESSIBILITY 

:; ~ NASTE EAS;L' ~.:;:;SSIBLE. =YES I; NO 
J2 COMMENTS 

I VI. SOURCES OF INFORMATION c re so•<•t•e ·•••••nces. • g "••• '""'· ""'"'"•""'''' ·ooorts. 

I S~I t'hcl~~ I Cu-. v'hL c 1 C c. \. b.:J ('-lCt~"j c... ,·(;·i cc .. ~o. '-"05 ~\J•i-ltcc-, L>_j A.D. 
I 

D&Lt. ']\c...<:, N Ll S c, .. -p De. c... I 2 l I Cii'i (..·. 

-I coPAFORM2070·13t7·811 

I 



I 
lr-------------------------P-O_T_E_N_T-IA_L __ H_A-ZA_R_D_O_U_S __ W_A_S_T_E_S_IT-E--------~I.~ID~E~NT~IF~IC~A~T-10-N------~ 

~ EDA SITE INSPECTION REPORT 01 STATEJ02SITENUMBER 

~~ rl"\ PARTS·WATER,DEMOGRAPHIC,ANDENVIRONMENTALDATA NCD I C<t:';·LIAt;:; "74 
I II. DRINKING WATER SUPPLY 
t------.-------,----~ 

I 
I 

0 l TYI>!; OF DRINKING SUPPLY 
;"'e<:c IS IC.liiCJ;)Ieo 

COMMUNITY 

NON-COMMUNITY 

!II. GROUNDWATER 

SURFACE 

A -g_ 
c.-

WELL 

9~ 
D. L. 

01 GROUNDWATER USE IN VICINITY •C•ocoo"'' 

)(B. DRINKING 
Otf'ler sourcu IVIIIIOitJI 

: A. ONLY SOURCE FOR DRINKING 

02 STATUS 

ENDANGERED 

A. = 
D. -

AFFECTED 

e.= 
E. -

MONITORED 

c. X 
F.-

03 DISTANCE TO SITE 

A _].JJ,._b.o=. __ (ml) 

B. (ml) 

=C. COMMERCIAL. INDUSTRIAL. IRRIGATION =D. NOT USED. UNUSEABLE 
L..rntted Ot,er SOufCtJS 11111110181 

I COMMERCIAL. INDUSTRIAL. IRRIGATION 

~-----------------------------·-No_,_~"_"'_•_"_"_'~ __ '"_''_'_''_q_•••_· __ ----~----------------------------------------------------~ 

I 
I 

02 POPULATION SERVED BY GROUND WATER II~ 

04 DEPTH TO GROUNDWATER 05 DIRECTION OF GAOUNDWA TEA FLOW 

(It) I\(.·· ·\ \. 'C c~·;.;t" 

03 DISTANCE TO NEAREST DRINKING WATER WELL 

06 DEPTH TO AQUIFER 
OF CONCERN 

·~ L) (It) 

01 POTENTIAL YIELD 
OF AQUIFER 

I(.: C.· (gpd) 

(mil 

08 SOLE SOURCE AQUIFER 

..t_ YES =NO 

1\\c-.-c c:-...rc c.,l.:)f'•'c.•x .. n< ... +Pij 5L) pr.vcc.+c. ~v( Ll i-J,H,,., ·:b.,,.,, IC!o (;.( it'-E' fc.c..-fd'J 

I CL,,c;..i C·fft·, .. ,c .. ,.,c"'t<::·!_"L Ceo '"'"'c-( i.JChvc-e:;, Jio 1f .. ·\<Jl':s -fr· ....... ·ftt€ fc.,c,'lif'j, -~~~~rv-dc- 1.)!1.-.s t--~''~t~··~·'~'~(~{~'··~d·~~~2~S~~i~<~)-~~-~~f~tc~c_i._·~l~r~t.,~c~r~\~f~c~r~~~~~1~,)~,,-~,~~r,~.i~,c-~~f~~~~~-~<~~~~~fOlt'~,~~~~~-~,:·~-,~~~~E~ . .__--------~----~ 
1 0 RECHARGE AREA 11 DISCHARGE AREA 

= YES COMMENTS = YES COMMENTS 

I L_= __ N_o __ ~----------------------------------------~s--N_o __ ~--------------------------------------~ r iA. h. I{ • \o ~·"'- L lH \-<.1'1 o ~v•·, 

IV. SURFACE WATER 

I 
I 

01 SURFACE WATER USE ·CM<•o••• 

d A. RESERVOIR. RECREATION 
f'- DRINKING WATER SOURCE 

=B. IRRIGATION. ECONOMICALLY 
IMPORTANT RESOURCES 

02 AFFECTED POTENTIALLY AFFECTED BODIES OF WATER 

NAME: 

Yr,c(k_,..,, lio'J(·.r 

= C. COMMERCIAL, INDUSTRIAL = D. NOT CURRENTLY USED 

AFFECTED DISTANCE TO SITE 

-- 7."2 f\) \,\) 
(m1) 

- )""f (ml) -,...., 
(ml) I ~~~~~ Lc~kt 

t----------------1 

I 
I 
I 
I 

V. DEMOGRAPHIC AND PROPERTY INFORMATION 

01 TOTALPOPULATIONWITHIN 

ONE! 11 MILE OF SITE 

A. 17/D 
TWO !2) MILES OF SITE 

B. 121 Cc 
~0 ..JF =E~SOI'I.IS 

• J3 '•UMBER OF BUIU:iiNGS WITHIN TWO 121 MILES OF SITE 

02 DISTANCE TO NEAREST POPULATION 

THREE (3) MILES OF SITE 

c. I '"w o ___ :2..=-=D;....C_"'~ ___ fmi) 
~.: ;= =:.=s~,.,.; 

u4 c;ST .>NCC: ~0 NEAREST OFF·SITE BUILDING 

---Lf...;;t;_C._i G"-· ~{_,i'-'._(ml) 

lhc c-:.~·<.c-. ,<, ctf._,~£Clj pupL..tc.t<:c.( hJtih t'(~;dc·.-cc .... 

jSOc -f-+ NOv·i-~·~wE<;.t Ct -fht .fc.c:j.-tj. 

II ~:_?_A_F_O-RM--2-07-Q-.-,J-.-7--8-1-,------------------------------------------------------------------------------------------~ 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

I. IDENTIFICATION 

01 STATEJ02 SITE NUMBER 
7 

A oEPA PART 5 ·WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA NC f) I O<: ·<, ·1 I 4 S 7"-t 

VI. ENVIRONMENTAL INFORMATION 

,l.. 1 o-, - 10-.; em sec X B. 10-•- 10-o; em. sec .: C. 10-•- 10-J cmtsec .:.: D. GREATER THAN 10-J em· sec 

_ A. iMPERMEABLE )(B. RELATIVELY IMPERMEABLE _:C. RELATIVELY PERMEABLE =D. VERY PERMEABLE 
.,- .. - ·;-S;~s•cr ,,o-2- ro-•:rnucJ IGtt•t•rt!fartro-Z:,SfCJ ~~~s :.,,, ~v-"' :., s•c! 

04 OEPTH OF CONTAMINATE::> SOIL ZONE OS SOIL PH 

_....:.·""")"""D'-__ ,,t, 
;;.; -..ET pqECIP!TAoiON 07 ONE YEAR 24 HOUR RAINFALL 08 SLOPE 

----'I~C:::o.""~ ___ (in) ---=:J~·....::3::..._ ___ {inl 

SITE SLOPE !DIRECTION OF SITE SLOPE I TERRAIN AVERAGE SLOPE 

(),) "'a NE. I 1.'5 •·, 
~g FLOOD POTENTIAL 10 

= SITE IS ON BARRIER ISLAND. COASTAL HIGH HAZARD AREA. RIVERINE FLOODWAY 
SITE IS IN ____ YEAR FLOODPLAIN 

~ 1 CISTA~CE TO WETLANDS 15 dC:t '""''mum' 1 2 DISTANCE TO CRITICAL HABITAT tolon~•"9"'"" sooc,.., 

ESTUARINE OTHER 

A >4 B. {mil 

1 J LAND USE IN VICINITY 

DISTANCE TO: 
RESIDENTIAL AREAS: NATIONAL STATE PARKS. 

COMMERCIAL'INDUSTRIAL FORESTS. OR WILDLIFE RESERVES 

A . ....:1.:::.5_{)_D_.f;_-t_;___ {ml) (mi) 

'-l DESCRIPTION OF SITE IN RELATION TO SURROUNDING TOPOGRAPHY 

VII. SOURCES OF INFORMATION •C.Io sooc•'"' •ororoncu. • g. stile, .... s•mo•• •""'"''· rooor!st 

t:'c--
.).J.l 

D I' I hc-.sc ..J._ col(\dt. ... c..tcd ~Jj 1"lcl .. Jc...-ei 

\) ... 't..-t j /cL~ 1\1 L \ S C o~ · I.J. Dec. 12, l"l '1 o. 

_?_:4~_-(ml) 

' AGRICULTURAL LANDS 
PRIME AG LAND AG LAND 

C. ______ (mi) D. ______ (mi) 

I cPA FOAM 2070·1Jt7·811 

I 



I 
I 

&EPA 
POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

SITE INSPECTION REPORT 01 STATE,02 SITE NUMBER 

PART 6 ·SAMPLE AND FIELD INFORMATION 
NC i) (l(l 32 1 4S -~~~ 

II. SAMPLES TAKEN I 
·; 1 ~•lJMBER CF ')2 5AMPLE5 SENi TO 03 ESTIMATED DATE 

SAMPLE 7'- ~E SAMPLES T.\KE~ RESULTS AVAILABLE 

I :JROU!I.OWA':"ER ! llv, k. ~·\Cl'-'1." ,, 
SURFACE WATER 

I WASTE 
,, 

AIR 
ll 

I RUNOFF \I 

SPILL 
\I 

SOIL \1 

VEGETATION 
,, I 

OTHER 
\I 

Ill. FIELD MEASUREMENTS TAKEN 
I 

01 TYPE 02 COMMENTS 

I Lu'\ k.nLV~v\ ' ,, 

I 1\ 

II 

\\ 

IV. PHOTOGRAPHS AND MAPS 
I 

01 TYPE i..GROUND _AERIAL _l 021NCUSTODYOF ~tlS c,.,,~-~ ! lL d (· t:: G A {~<A ) cl ~ Y - 1 :z l Q l ;4 LOCA rtON OF MAPS 
"'ame Of ~~~.1"'"''011 or oi'tCIVIOIJMI 

OJ ... APS 

r: vEs 
__:NO 

I 
I V. OTHER FIELD DATA COLLECTED .P•o•"'•"'"''"oaucno"""' 

C~ff- s;lc n:· cor, v\ c{. ~ s seq· ,c (. f;ctd lu_) b£;"1<.. . 

I 
I 
I VI. SOURCES OF INFORMATION c,. ,;.c··e·•·•·••cn •; '"'• ··••• '"'"'"·•,·•··•, .:;-; 

':'\ C' I. PhkSf J_ C<J~\c\Llc+(.c\ bj ,\...-( c .. v-f{'". c.. t c:.. N-< v f ~ \\J I i +ff ~' bJ .)..) I 

1\. D. Do L·l1ft:l.!> Nus Co.·p· De:c. , lq'io. I 
I E?AFOPM 2070·13 tT·dll 

I 



I 
I 
I 

POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA SITE INSPECTION REPORT 01 STAT~ 102 SITE NUMBER 

INC D L<t ·--sL I 4SI4 PART 7 ·OWNER INFORMATION 

II. CURRENT OWNERIS) PARENT COMPANY •••oo·oc.a••• 

I 
jo1 NAME. 02 D+ B ~'<UMBER 08 ~AME og O•B NUMBER 
~ s~L,th(v·n Iuc. ('Wt)7c.·<t -c'i··w . .) (.)<''l·\(,~1( <: 

OJ STREET 4DDRESS ~ : 3:• ".:; • ••: r4SICCODE ICSTREETAODRESS·~O 3o• ~FCi• ore, ,. • SICC~CE 

P.c,. &)( '~i.c;-4 

I 
OS CITY IO~T~TE 07 ZIP CODE 12 CITY rJSTATE '~ .::P c:::oE 

\\l ~,sfc .•. , Scdc~....,_ ·1..1 (o'L 
01 NAME 02 D+B NUMBER 08 NAME .:;g D•B t<uMBEi'l 

I 
03 STREET ADDRESS ,P 0 30<. ;IFf). OIC; r4SICCODE 10 STREET ADDRESS.P 0 Bo•. RFO •. ore 1 111 SiCC:::CE 

I 
05 CITY r6 STATE 07 ZIP CODE 12CITY rJSTATE 14 ZIP CODE 

01NAME 02 D+B NUMBER OBNAME Og D+B ~LIMBE;> 

I 
03 STREET ADDRESS ,p 0 Bo•. "'0 • ore. r4SICCODE 1 C STREET ADDRESS ,p 0 So•. RFO • ore 1 I'' SIC CODE 

OS CITY 106 STATE 07 ZIP CODE 12CITY rJSTATE 14 ZIP CODE 

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

\ 

I 
03 STREET ADDRESS ,P 0 Bo<. RFO • ore 1 r4SICCODE 1 0 STREET ADDRESS rP 0 Sor. RFO •. ott. I r 1SICCODE 

OS CITY reST AT 07 ZIP CODE 12CITY I'JSTATE 14.i:JPCOOE 

I 
Ill. PREVIOUS OWNER(S) rL-st most •oconr '"'" IV, REALTY OWNER(S) m 1ooueaD1o . .. , most roeont '"'" 

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

I 
03 STREET ADDRESS :Po Bo<. RFO • ote 1 I 04SICCODE 03 STREET ADDRESStP O. So•. RFO•. ote 1 104 SIC CODE 

OS CITY reSTATE 07 ZIP CODE 05 CITY Ice STATE 07l'PCODE 

I 
I 

01NAME 02 O+B NUMBER 01NAME 02 D,.B NUMBER 

03 smEET ADDRESS P 0 do• "FO • ote ! 104SICCODE OJ STREET ADDRESS tP 0 So<. RFO • otc.l 104 SIC CODE 

OS CITY reSTATE 07 ZIP CODE OS CITY I oe STATE 07 ZIP CODE 

01NAME 02 O+ B NUMBER 01NAME 02 D•B ~~UMBER 

I OJ STREET ADDRESS •? 3.>• "'0 • tre: 104 SICCCDE OJ STREET ADDRESS tP 0. So•. RFO •. ore t I C4 Slcc.;;cE 

I 
OS CITY 

reSTATE 07 ZIP CODE vS CITY reSTATE 07 ZlP CCDE 

V. SOURCES OF INFORMATION rC•t• sooedoc •tloroneos. • g . .,,,. t<u. tlf"D',.".,.,,,, :ooons• 

I 
I EPA FORM 2070-13(7·811 

I 



I 
I POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

oEPA SITE INSPECTION REPORT 01 STAT~I02 SITE~~jUMBER 

PART 8 ·OPERATOR INFORMATION N(D DC 'l.")_ \~57_1 

II. CURRENT OPERA TOR ~~viCe If ""'•'•"' 'rom.,...,,., OPERATOR'S PARENT COMPANY rr JC:11Ca01e1 I 
01 NAME r2 D+B NUMBER 10NAME J 1 ;)•6 \jl,MBER 

s_j)~'ll(ll"( <.. \ ()~.-l't I I( y- vl _T~r,c. -
03 STREET ADDRESS ;I' 5lJ• 1,0;)• '!''':. 

\ 
104SICCODE 12 STREET ADDRESS ,PC do• •Fe • •rc, I' J :;rc •;c:E I 

I 05CITY r6 STATEr7 ZIP CODE 14CITY . r 5 STATEJS <::P :ODE 

08 YE .. RS OF OPER" TION I 09 NAME OF OWNER 

Ill. PREVIOUS OPERATOR(S) tL.rmostrtcontr.,sr:pro•oa•""tv~•·"•' .. ''romow••'• PREVIOUS OPERATORS' PARENT COMPANIES "liCCIICaC•et I 
01N"ME I 02 D+B NUMBER 10NAME r 1 D•B ~UMBER 

03 STREET "DDRESS rP 0 Bot. RFD I. ore 1 r4SICCODE 12 STREET ADDRESS tP.O. So•. RFD •. ore.1 113 SICCCDE I 
OS CITY r8 ST"TEr7 ZIP CODE 14CITY r5STATEI1oZIPCODE 

08 YE"RS OF OPER" TION I 09 N"ME OF OWNER DURING THIS PERIOD 

01N"ME r2 D+ B NUMBER 10NAME 11 I O•B "'u~BER 

I 
I 

03 STREET ADDRESS IP 0 Sot. RFD •· ore 1 r4SICCODE 12 STREET ADDRESS tP 0 Bor. RFD •. ore 1 113 SIC CODE 

05CITY r8STATEr7 ZIP CODE 14CITY 15 STATE116 ZIP CODE 

08 YEARS OF OPERATION I 09 NAME OF OWNER DURING THIS PERIOD 

I 
I 

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

OJ STREET ADDRESS IP 0 Sor. RFD I ore.1 r4SICCODE 12 STREET ADDRESS oP 0 Bor. RFD •. ore 1 rJ SIC CCCE I 
I 05CITY r8 STATEr7 ZIP CODE 14CITY r 5 STATEt 16 ZIP CODE 

08 YEARS OF OPERATION I 09 N"ME OF OWNER DURING THIS PERIOD 

IV. SOURCES OF INFORMATION tC#oll>KrlleteiOtottCOJ. o.g .. stlloliles. ,.,,,, on11ysrs. tOOOtUI I 
0SI \) \ \Ct.:) (: l concktckc\ b~ f'l\ c .. v~~J c\rE ·f br'Ct\JCS h._h·,·f-1<:_ .. \ b~ 

A~D· D OL.l :1 \ ~$ Nus c u ~. t.;, . Dec.. \'l I c11 0. I 
I 
I 
I 
I EPA FORM 2070·1317·811 

I 



I 
I 
I 

POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

oEPA SITE INSPECTION REPORT 01 STATE,02 SITE ~';UMBER 

PART9·GENERATORITRANSPORTERINFORMATION _b.l(_f) (t-1..;3 2 ( 4C'~ 74 

II. ON·SITE GENERA TOR 

;j1 ··~""E 02 D-B Nt;MBER 

·I JRv~l~tnC ( .S[.'-'. ihe:-.. ,.: ~-~ ltlf'" 
.;.; 5 ~t:1 ~oc;::oe.s3 ,J .. : • •-;. ~·: I ;;.a SIC CODE 

I 
as.::r'r r6 STAre 07 .!IP CODE 

Ill. OFF·SITE GENERATOR(S) 
01111AME 02 O.,.B "-UMBER OlNAME OZ D-6 NUMBER 

I 
I 

I-lA 
OJ STREET ADDRESS .;> .J 3o•. "'0 • .::. 104SICCODE 03 STREET ADDRESS i''" :lo•. '"~ • •re. I Col SICCOCE 

05 CITY r6 STATE 07 ;::PCODE 05CITY r6 STATE 07 ZIPCCDE 

01NAME 02 D+B NUMBER 01 NAME 020-B~UMBE=> 

I 03 STREET ADDRESS :P 0 So• R'D • .,e, 104 SIC CODE 03 STREET ADDRESS :PO So•. RFO•. tre 1 104SIC CODE 

I 05CITY r6 STATE 07 ZIP CODE 05 CITY r6STATE 07 ZIP~OCE 

IV. TRANSPORTER(S) 

I 
01 NAME 02 D+B NUMBER 01 NAME 02 D.,.B NUMBER 

~Ecibr.n ~cJ (h.Ew,; ("c .. h, 

I 
03 STREET ADDRESS tP 0 So•. PFD • ole: 104SICCODE OJ STREET ADDRESS ,p 0. Bo•. RFD •- ore.: t 04SICCODE 

05 CITY r6STATE 07 ZIP CODE 05CITY r6 STATE 07 ZIP CODE 

.Jch~\( -:;.--{ lv\iH NC 

I 
I 

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

03 STREET ADDRESS P 0 So• PFiJ • ore.• 104SICCODE 03 STREET ADDRESS oP 0 So•. RFD • otc, r4SICCODE 

05CITY 106 STATE 07 ZIP CODE 05CITY r6 STATE 07 ZIP CODE 

I 
V. SOURCES OF INFORMATION c.re lo•c•fiC ~etetenciS. • g., sr,e Illes. SM"Ote .an.,ysrs. reDOI'TS• 

)S .L Ph4.s£ T Cc., ICklcicc( L):J f'l\ C\.~-s c ... t""G--f Gv c ... \1 c .s: ~u.·i-t tc ~-) G:J 

I A.D. DokC: lew NUS Co.-p De:: c.. 1:2., I cl cl 0. 
,] 

I 
I 
I -t:PAFORM 2070-13 17·811 

I 



I 
POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

&EPA SITE INSPECTION REPORT 01 STATE,02 SITE NUMBER 

-MCD l_,c.·~L.I457<{ 
PART 10 ·PAST RESPONSE ACTIVITIES 

II. PAST RESPONSE ACTIVITIES 

I 
I 

01 __ .A. WAOER S(jPPV C~'JSED 02 DATE OJ AGENCY 
04 DESCRIPTION 

NA I 
01 : a. ~EMPORARY WATER Si..:?PLY "'AOVIDED ~2 DATE OJ AGENCY 
04 DESCRIPTION 

l \ 

01 _:C. ?ERMAJI4ENT WATER SUPPLY PROVIDED 02 DATE OJ AGENCY I 
04 DESCRIPTION ,, 

01 _ 0. SPILLED MATERIAL REMOVED 02 DATE OJ AGENCY 
04 DESCRIPTION I 

l \ 

01 -E. CONTAMINATED SOIL REMOVED 02 DATE OJ AGENCY 
04 DESCRIPTION 

\I I 
01 _ F. WASTE REPACKAGED 02 DATE OJ AGENCY 
04 DESCRIPTION 

\\ I 
01 C G. WASTE DISPOSED ELSEWHERE 02 DATE OJ AGENCY 
04 DESCRIPTlON 

II 
\ I 

01 _ H. ON SITE BURIAL 02 DATE OJ AGENCY 
04 DESCRIPTION 

\\ I 
01 -I. IN SITU CHEMICAL TREATMENT 02 DATE OJ AGENCY 
04 DESCRIPT10N 

I\ 

01 _ J. IN SITU BIOLOGICAL TREATMENT 02 DATE OJ AGENCY I 
04 DESCRIPT10N 

" 
01 = P< IN SITU PHYSICAL TREATMENT 02 DATE OJ AGENCY 
04 DESCRIPTION I 

1\ 

0 1 = L. ENCAPSULATION 02DATE OJ AGENCY 
04 DESCRIPTION I 

\I 

01 _ M EMERGENCY WA::;TE TREATMENT 02 DATE OJ AGENCY 
04 DESCRIPTION 

l\ I 
~ ~ .. ·~ CUiOF= l~..\L.._S J2 CATE OJ AGENCY 
04 DESCRIPTlCN ,, I 
0 1 _: 0 :MERGE!I.CY JIK•I'<G SURF4.CEWATERDIVERSION 02 DATE OJ AGENCY 
C4 DESCRIPTION 

II I 
01 _ P CUTOFF TRENCHESSUMP 02 DATE OJ AGENCY 
04 DESCRIPTION 

\1 

01 _ 0. SUBSURFACE CUTOFF WALL D2 DATE OJ AGENCY 
I 

04 DESCRIPTION 
\I 

-I cPA FORM 2070· 1317 ·811 

I 



I 
I POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

oEPA SITE INSPECTION REPORT 01 STA~I 02 SITE NUMBER 

PART 10 ·PAST RESPONSE ACTIVITIES IJ.C I) t""'<.' ·s L \ <-1 ~ 74-

I II PAST RESPONSE ACTIVITIES :o"''""•~· 

0~ ~ M 3AFlf'lrE? WALLS CONSTRUCTED 02 DATE OJ AGENCY 
-J4 L:ESCPIP?ION 

I Ni\ 
:' ~-· S C.!.F'"NG CC'wEq;~G 02 DATE 03 AGENCY 
~4 :::ESCRIPTICN 

I 
}-.1/\ 

C 1 :: T 3ULK TANKAGE REPAIRED C2 DATE OJ AGENCY 
C4 DESCRIPTION l'l~S r 

ChecK \k'\.\1/t- i .... c;-\c ... IIEd .:...p.rl.-l'uiC( 

I 0' _ !.J GROUTCURTAINCONSTRUCTED 02 DATE 03AGENCY 
04 DESCRIPTION 

1\JA 

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

,, 

0 1 _ W GAS CONTROL 02 DATE OJ AGENCY 

I 04 DESCRIPTION 

" 
0 1 _ X. FIRE CONTROL 02 DATE OJ AGENCY 

I 
04 DESCRIPTION ., 

\ 

01 _ Y. LEACHATE TREATMENT 02 DATE OJ AGENCY 
04 DESCRIPTION 

I 
,, 

01 :: Z. AREA EVACUATED 02 DATE OJ AGENCY 
C4 DESCRIPTION 

\\ 

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

~' 

I 01 -· 2. POPULATION RELOCATED 02 DATE OJ AGENCY 
04 OESCRIPTION 

\\ 

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

NA 

I 
I 
I Ill. SOURCES OF INFORMATION ·c.r••c•c•"<• .. ••••cu. •; .,,.., .... '""'"'" '"''•••• ·•oo.-rs• 

I S.ST Ph~S( 1 C6~ \d L.lCi ( , .. ~ f.J'-_j M C\•'S Clv'(_:' i G: t'C'l\J ( s ~\JI';-tie? ~I u.:J 
A. D. D(..,u.91c,& NUS Cv.·e·. bee I:L<lcl'io. 

- -

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

&EPA 
II. ENFORCEMENT INFORMATION 

POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 11 ·ENFORCEMENT INFORMATION 

I. IDENTIFICATION 

01 STAJ,.EI02 SITE NUMBER 

N C I J I ( •t. ·~ 2 1 ~ S 7 4 

r• 

·,r, '.;q)jc,c-tiuv\ o\- ,-c_j~.-dc-dov_<j <stcL,-,c{c..l~C-L~. ..:Jev'<..lC(V'I((_ CC.d";.-ccfcc.{ 

1h.r: \JIG(c.dwv"\S b'-j i\lovcrv,~)E{' I'H<t, Jq Gcic.vE .. - lcl~cl •v\c..~·-E-

-~ic>lc.dic:.·.•<:, \,~,c; ~-c cCsc.""c .. e-d ~*' fhr fete<· tdj. 

.. 

Ill. SOURCES OF INFORMATION ·C·to '""'''~ ,.,.,.,, .... 9 ..... ,,, •• _ .. '""'" ........ .'OOorTSI 

S j I. P hc .. ~c I CLt\ch-'l i C d U~j 
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APPENDIX 

I I. FEEDSTOCKS 

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

I 1.766441·7 Ammonia 14. 1317·38..0 Cupric Oxide 27. 7778-50-9 Potassium Oichroma!e 
2. 7440-36-0 Ant1mony 15. 7758-98-7 Cupric Sui fate .28. 1310-58-3 Potassium Hydrox1de 
3. 1309-644 Antimony Trioxide 16. 1317-39-1 Cuprous Oxide 29. 115-07-1 Propylene 
4. 7440-38-2 Arsenic 17. 74-85-1 Ethylene 30. 10588-01-9 Sodium 01chroma!e 

I 5. 1327-53-3 Arsenic Trioxiae 18. 7647-01-0 Hydrochloric Acid 31. 1310-73-2 Sodium Hydroxiae 
6. 21 109·95-5 Banum Sui fide 19. 7664-39-3 Hydrogen Fluoride 32. 7646-78-8 Stanmc Chlonde 
7. 7726·95-6 Bromine 20. 1335-25-7 Lead Oxide 33. 7772-99-8 Stannous Chlonae 
8. 106-99..0 Butadiene 21. 7439-97-6 Mercury 34. 7664-93-9 Sulfunc Ac1d 

I 9. 744043-9 Cadmium 22. 74-82-8 Methane 35. 108-88-3 Toluene 
10. 7782-50-5 Chlorine 23.91-20-3 Napthalene 36. 1330-20-7 Xylene 
11. 12737-27-8 Chromite 24. 7440-02..0 Nickel 37. 7646-85-7 Zinc Chloride 
12. 744047·3 Chromium 25. 7697-37-2 Nitric Acid 38. 7733..02-0 Zinc Sulfate 

I 13.744048-4 Cobalt 26. 7723-14..0 Phosphorus 

I II. HAZARDOUS SUBSTANCES 

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

I 
1. 75-07..0 Acetaldehyde 47. 1303-33-9 Arsenic Trisulfide 92. 142-71-2 Cupric Acetate 

2. 64-19-7 Acetic Acid 48. 542-62·1 Barium Cyanide 93. 12002..03-8 Cupric Acetoarsenite 

3. 108-24·7 Acetic Anhydride 49.71-43-2 Benzene 94. 7447-39-4 Cupric Chloride 

4. 75-86-5 Acetone Cyanohydrin 50.65-85..0 Benzoic Acid 95.3251-23-8 Cupric Nitrate 

I 
5. 506-96-7 Acetyl Bromide 51. 10047..0 Benzonitrile 96. 5893-66-3 Cupric Oxalate 
6. 75-36-5 Acetyl Chloride 52. 98-88-4 Benzoyl Chloride 97. 7758-98·7 Cupric Sulf9te 
7. 107-02-8 Acrolein 53. 100-44-7 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 

I 
9. 124-04-9 Adipic Acid 55. 77B7-47-5 Beryllium Chloride 100. 506-774 Cyanogen Chloride 

10.309..00-2 Aldrin 56. 7787-49-7 Beryllium Fluoride 101. 110-82·7 Cyclohexane 
11. 10043..01-3 Aluminum Sulfate 57. 13597-99-4 Beryllium Nitrate 102.94-75-7 2,4-D Acid 
12. 107-18-6 Allyl Alcohol 58. 123-86-4 Butyl Acetate 103.94-11-1 2,4-D Esters 

I 
13. 107-05-1 Allyl Chloride 59.84-74-2 n·Butyl Phthalate 104. 50-29-3 DDT 
14.766441-7 Ammonia 60. 109-73-9 Butylamine 105.333-41-5 Diazinon 
15.631-61-8 Ammonium Acetate 61. 107-92-6 Butyric Acid 106. 1918-00-9 Dicamba 

16. 1863-63-4 Ammonium Benzoate 62. 543-90-8 Cadimium Acetate 107. 1194-65-6 Dichlobeml 
17. 1066-33-7 Ammonium Bicarbonate 63. 7789-42-6 Cadmium Bromide 108.117-80-6 Dichlone 

I 18. 7789-09-5 Ammonium Bichromate 64. 10108-64-2 Cadmium Chloride 109.25321-22-6 Dichlorobenzene (all isomers! 

19. 1341-49-7 Ammonium Bifluoride 65. 7778-44-1 Calcium Arsenate 110.266-38-19-7 Dichloropropane (all •somers! 

20. 10192-30..0 Ammonium Bisulfite 66. 52740-16-6 Calcium Arsenite 111. 26952-23-8 Dichloropropene (all isomers( 

21.1111-78..0 Ammonium Carbamate 67.75-20-7 Calcium Carbide 112.8003-19-8 Dichloropropene· 

I 22. 12125-02-9 Ammonium Chloride 68. 13765-19..0 Calcium Chromate Dichloropropane Mixture 

23. 7788-98-9 Ammonium Chromate 69.592..01-8 Calcium Cyanide 113. 75-99.0 2-2-Dichloropropionic Ac•d 
24.3012-65-5 Ammonium Citrate, Dibasic 70. 26264..06-2 Calcium Dodecylbenzene 114.62-73-7 Dichlorvos 
25. 13826-83..0 Ammonium Fluoborate Sulfonate 115.60-57-1 Dieldrin 

I 26. 12125-01-8 Ammonium Fluoride 7 ·, • 7778-54-3 Calcium Hypochlorite 116.109-89-7 Diethylamine 
27. 1336-21·6 Ammonium Hydroxide 72. 133-06·2 Cap tan 117.124-40-3 Dimethylamine 
28. 6009-70-7 Ammonium Oxalate 73.63-25-2 Carbaryl 118.25154-54-5 Dinitrobenzene (all isomersl 
29. 16919-19-0 Ammonium Silicofluoride 74. 1563-66-2 Carbofuran 119. 51-28-5 Dinitrophenol 

I 30. 7773-06-0 Ammonium Sulfamate 75. 75-15..0 Carbon Disulfide 120.25321-14-6 Dinitrotoluene (all .some•sl 
31. 12135-76-1 Ammonium Sulfide 76.56-23-5 Carbon Tetrachloride 121. 85-00-7 Diquat 
32. 10196-04..0 Ammomum Sulfite 77. 57-74-9 Chlordane 122. 298..{)4-4 Disulfoton 
33. 1430743-8 Ammonium Tartrate 78. 7782-50-5 Chlorine 123.330-54-1 Diu ron 

I 34. 1762-95-4 Ammonium Thiocyanate 79. 108-90-7 Chlorobenzene 124.27176-87..0 Dodecylbenzenesulfonic Acid 
35. 7783-18-8 Ammonium Thiosulfate 80.67-66-3 Chloroform 125.115-29-7 Endosulfan (all isomers) 
36. 628-63-7 Amyl Acetate 81. 7790-94·5 Chlorosulfonic Acid 126. 72-20-8 Endrin and Metabolites 
37. 62-53-3 Aniline 82. 2921-88-2 Chlorpyrifos 127. 1 06-89-8 Epichlorohydrin 

I 38. 7647-18-9 Antimony Pentachloride 83. 1066-30-4 Chromic Acetate 128.563-12-2 Ethion 
39. 7789-61·9 Antimony Tribromide 84. 7738-94·5 Chromic Acid 129. 100-41-4 Ethyl Benzene 
40. 10025-91-9 Antimony Trichloride 85. 10101-53-8 Chromic Sulfate 130. 107-15-3 Ethylenediamine 
41. 7783·56-4 Antimony Trifluoride 86. 10049-05-5 Chromous Chloride 131. 106-93-4 Ethylene Dibromide 

I 42. 1309-644 Antimonv Trioxide 87.544-18-3 Cobaltous Formate 132. 107.06-2 Ethylene Dichlor.de 
43. 1303-32-8 Arsenic Disulfide 88.14017-41-5 Cobaltous Sulfamate 133.60-00-4 EDTA 
44. 1303·28-2 Arsenic Pentoxide 89.56-724 Coumaphos 134, 1185-57·5 Ferric Ammonium C:trate 
45. 7784-34-1 Arsenic Trichloride 90. 1319-77-3 Cresol 135. 2944-67-4 Ferric Ammon•um o~alate 

I 46. 1327-53-3 Arsenic Trioxide 91. 4170-30-3 Crotonaldehyde 136. 7705..Q8..0 Ferric Chloride 



• 

I II. HAZARDOUS SUBSTANCES 

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

137.7783-50-8 Ferric Fluonde 192. 74-89-5 Monomethylamine 249. 7632-<>0-<> Sodium Nitrate 
138.1042148-4 F~rrtc ,'J,trate 193. 300-76-5 !IJaled 250. 7558-79-4 Sodium Pho~phate, Dibasic 

I 139. 1 0028-22·5 F~rr1c Suifa~e 194. 91-20-3 Naphthalene 251. 7601-54-9 Sodium Phosphate, Tr•basic 
140. 10045-89-3 ;:~""0'JS .!.t"'f'\mOntum Sulfat~ 195. 1338-24-5 Naphthenic Acid 252. 10102-18-8 Sodium Selenite 
141. 7758-94·3 F~""OUi Ch:oride 196. 7440-02-0 N1ckel 253. 7789-06-2 Strontium Chromate 
142. 7720-78-7 r-!•"OUS SulfJte 197. 15699-18-0 N1ckel Ammonium Sulfate 254. 57-24-9 Strychn1ne and Salts 

I 
143. 206-44-0 F:ucrJn"MP.f'P. 198.37211-05-5 Nickel Chloride 255. 100-420-5 Styrene 
144. 50-{)0-{) ForiT'a d~ro·,de 199. 12054-48-7 N1ckel Hydrox1de 256. 12771-08·3 Sulfur Moroochlonde 
145.64-18-6 F;:rmic Acto 200. 14216-75-2 Nickei Nitrate 257. 7664-93-9 Su If uric .l.c1d 
146. 110-17.(3 Fumanc Ac1d 201.7786-81-4 N1ckel Sulfate 258. 93-76-5 2,4,5-T Ac1d 

I 
147. 98-01·1 Furfural 202. 7697-37-2 Nitric Acid 259. 2008-46-{) 2,4,5-T Amines 
148.86-50-0 Guth1on 203.98-95-3 Nitrobenzene 260.93-79-8 2.4,5·T Esters 
149. 76-44-8 Heptachlor 204. 10102-44-0 Nitrogen Dioxide 261. 13560-99·1 2,4,5-T Salts 
150. 118-74-1 Hexachlorobenzene 205. 25154-55-6 Nitrophenol lall isomers) 262. 93·72-1 2,4,5-TP Ac1d 

I 
151.87-68·3 Hexachlorobutadiene 206. 1321·12·6 Nitrotoluene 263. 32534-95·5 2,4,5-TP Acid Esters 

152. 67·72·1 Hexachloroethane 207. 30525-89-4 Paraformaldehyde 264. 72-54-8 TOE 
153.70-30-4 Hexachlorophene 208. 56-38·2 Parathion 265. 95-94·3 Tetrachlorobenzene 
154.77-47-4 He xachl orocycl ope ntad iene 209. 608-93-5 Pentachlorobenzene 266. 127-18-4 Tetrachloroethane 

I 
155. 7647-{)1-{) Hydrochloric Acid 210.87-86-5 Pentachlorophenol 267. 78·00·2 Tetraethyl Lead 

(Hydrogen Chloride) 211.85-<>1·8 Phenanthrene 268. 107-49·3 Tetraethyl Pyrophosoha:e 
156. 7664-39-3 Hydrofluoric Acid 212. 108-95·2 Phenol 269. 7446-18-6 Thallium Ill Sulfate 

!Hydrogen Fluonde) 213. 75-44-5 Phosgene 270. 108-88-3 Toluene 

I 
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. 12002-48·1 Trichlorobenzene lall isomersl 
159. 78·79-5 Isoprene 216. 10025-87·3 Phosphorus Oxychloride 273.52-68-6 Trichlorfon 
160. 42504-46·1 lsopropanolamine 217. 1314-80·3 Phosphorus Pentasulfide • 274. 25323-89·1 Trichloroethane (all isomersl 

I 
D odecyl be nzenesul fonate 218. 7719·12·2 Phosphorus Trichloride 275. 79-<>1-S Trichloroethylene 

161.115-32-2 Kelthane 219. 7784-41-0 Potassium Arsenate 276. ~5167-82-2 Trichlorophenol (all isomersl 
162. 143-50-0 Kepone 220. 10124-50-2 Potassium Arsenite 277. 27323-41·7 Triethanol~mine 
163. 301-04·2 Lead Acetate 221. 7778-50-9 Potassium Bichromate Dodecylbenzenesul fonate 

I 
164.3687-31-8 Lead Arsenate 222. 7789-00-8 Potassium Chromate 278.121-44-8 Triethylamine 
165.7758-95-4 Lead Chloride 223. 7722-64-7 Potassium Permanganate 279. 75·50·3 Trimethylamine 
166. 13814·96·5 Lead Fluoborate 224. 2312·35-8 Propargite 280. 541-<>9-3 Uranyl Acetate 
167. 7783-46·2 Lead Fluoride 225. 79-{)9-4 Propionic Acid 281. 10102-{)6-4 Uranyl Nitrate 

I 
168. 10101-83-Q Lead Iodide 226. 123-62-6 Propionic Anhydride 282.1314-82-1 Vanadium Pentoxide 
169. 18256-98·9 Lead Nitrate 227. 1336-36·3 Polychlorinated Biphenyls 283.27774-13-8 Vanadyl Sulfate 
170. 7428-48-0 Lead Stearate 228. 151-50-8 Potassium Cyanide 284. 108-{)5-4 Vinyl Acetate 

171.15739-80·7 Lead Sulfate 229. 131 0-58·3 Potassium Hydroxide 285. 75·35-4 Vinylidene Chloride 

I 
172. 1314-87-0 Lead Sulfide 230. 75-56-9 Propylene Oxide 286. 1300-71-8 Xylenol 

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

1 74. 58-89-9 Lindane 232.91-22-5 Quinoline 288. 52628·25-8 Zinc Ammonium Chloride 

175. 14307-35-8 Lith1um Chromate 233. 108-46·3 Resorcinol 289. 1332-{)7-8 Zinc Borate 

I 
176. 121-75-5 Malthion 234. 7446-{)8-4 Selenium Oxide 290. 7699-45-8 Zinc Brom1de 

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

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

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

180. 592-<>4·1 Mercunc Cyanide 238. 1 0588-<> 1-9 Sodium Bichromate 294. 7783-49·3 Zinc Fluoride 

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

182. 7783-35-9 ~1ercuric Sulfate 240. 7631·90-5 Sodium Bisulfite 296. 7779-86-4 Zinc Hydrosulfite 

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

184. 10415-75-5 Mercurous Nitrate 242. 143-33·9 Sodium Cyanide 298. 127-82·2 Zinc Pheno1su1fonate 

I 185. 72-43-5 Methoxychlor 243. 25155-30-0 Sodium Dodecylbenzene 299. 1314-84-7 Zinc Phosphide 

186. 74-93·1 Methyl Mercaptan Sulfonate 300.16871·71-9 Zinc Silicofluonde 

187. 80-62-8 Methyl Methacrylate 244. 7681-49-4 Sodium Fluoride 301' 7733-<>2-<> Zinc Sulfate 

188. 298-00-{) Methyl Parathion 245. 16721-80-5 Sodium Hydrosulfide 302. 13746-89·9 Zirconium Nitrate 

I 189. 7786-34-7 Mevinphos 246. 1310-73·2 Sodium Hydroxide 303. 16923-95-8 Zirconium Potass1um F!uor•de 

190.315-18-4 Mexacarbate 247. 7681-52-9 Sodium Hypochlorite 304. 14644-81-2 Zirconium Sulfate 

191. 75-<>4·7 Monoethylamine 248.124-41-4 Sodium Methylate 305. 10026·11-8 Zirconium Tetrachlonde 

I 
I 
I 
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· North Carolin~ Department of Human Resources 

-Division of Health Services · ·- I 
P.O. Box 2091 • Raleigh, North Carolina 27602-2091 --- ------·-------- ------

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

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

27 November 1985 

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

SUBJECT: Preliminary Assessment Report 
Spruance Southern, Inc. NC D003214574 
Highway 52-S 
Winston Salem, NC · -27102 

Dear Ms. Bland: 

:;or .• 

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

. -
Spruance Southern, Inc., is about a 3.5 acre site located off old 

U.S. 52-S (NC 8) near Midway in Davidson County. It began operation in 1953 as a 
manufacturer of industrial coatings (paints, furniture sealers, and lacquers). 
Prior to 1953, Salem Paint Co. operated on the site for about 20 years. Spruance 
Southern presently produces furniture sealers and lacquers. They ceased all paint 
production in 1979. 

Hazardous wastes are spent non-halogenated solvents. Annual waste production 
was 28 tons in 1980. The spent solvents are first held in a 300 gallon tank and 
then transferred to 55 gallon drums. Drums are stacked on asphalt and removed 
within 90 days to Seaboard Chemical for recycling of solvents. In addition, the 
company has 9 storage tanks for solvent feedstocks. TWo of these are underground. 

-No major spills or leaks were reported. · A RCRA inspection on October 
cited severe rusting of con~ainers but the company was in compliance on 
November 16, 1984. 

9, 1984 

There are no nearby surface waters, but there is a private well within ioo ft. 
of the plant. Because of the possibility that solvents may have leaked or spilled 
on the site in the past, soil and well sampling is recommended. Based on the 
available information, a low priority is recommended for inspection at this site. 

. -'.-. 
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Ms. Denise Bland 
Page 2 

'-• ... 

. On 26 November l985, this Preliminary Assessment was reviewed by CERCLA Unit 
personnel and by the following representatives from_ the North Carolina Department 
of Natural Resources and Community Development, Division of Environmental · 
Management: Doug Dixon, Groundwater Section; Glen Ross, Air Quality Section; and 
Howard Bryant," Water Quality Section. · "'" · · 

.. : If·you have any questions, please call me a( (919) 733-2178. 
. ~ '; _·. ' . . . . 

' ' ' ,·_ .:.·· ~. 
• ' .. "!;.._ ... 

·- ';-

'("· .. 

- -~ancereiy, 

:. . -·: 

Stan Atwood, Toxicologist 
Solid and Hazardous Waste Management Branch 
Environmental Health Section 

I SA/tb/022lb 
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&EPA 
POTENTIAL HAZARDOUS WASTE SITE I.ICENTIFICATION 

PRELIMINARY ASSESSMENT 
.. 01 STATE 02 SITE NUMBER 

PART 1 -SITE INFORMATION AND ASSESSMENT ...NC. nnn1?14S74' 

II. SITE NAME AND LOCATION 
01 SITE NAME tL~~. ortltJCtt>_,_,Mo) 02 STREET, ROUTE NO .. OR SPECIAC LOCATION IOENTlFIER 

' 
.. 

Spraance Southern.Inc. mn n.s S?-S (NC' R\ '· 
03CITY _ o~~~~~~~;;e 

08COUNTY 
. _- r7C04,J~lT8CONG .-:··· .. . ·, . cooe _DIST 

Wi Salem I Davidson .. 29 .. 6 
09 COORDINATES LATITUDE , .. : LONGITUDE ... . -

I. 
., . ·-. 

.35.. ..52. 3,5 • ...N .J3.o.. .J..1. illL. a . . .. . !"" •. .. -
' ·. 

10 DIRECTIONS TO SITE tSiorrrno 1rom ....-1 pubic ro«<l 

Take 52 South from Winston Salem to Hicko:cy Tree Road Exit .. ( - 1~ _to 2 mi. south of 
Daviqson Co. line). TuD1. left on Hicko.cy Tree Road (SR 1508) to dead end. at ·old 52 

· ff\r R\ t-nrn .,....; rr1,-t- ::~ni-'1 "~',.., .=~'hr.n{- 1./4 mil~=> 'Pl ;:mt: i ~ hri ck hu'i1dina on left ·across ' 

Ill. RESPONSIBLE PARTIES '"J railroad tracks. 
01 OWNERtNA:no.,/ 02STREET 1-. ..-.g . ..-11011 •, .. 

Spruance southern, Inc. P.O. Box 3054 
03CITY 

I 
1.· 

r. 04STATErSZIPCOOE I 06 TELEPHONE NUMBER 

'919) 764-0940 I 
I 

I 
.. 

I.:. 
::I 

·I·. 
:·I.~ 

~ ; ' : 
,', .,· I 

:-"1··· 
,, 

;·.I 
:I 
·' 

~I 

I 

Winston Salem NC 27102 
07 OPERATOR tllotown_tliff.,.,lromOWM<I 08 STREET r-.u. -.g ... ._,., . . . 

I ·' 
: .. 

09CITY .. . ' . 10STATEr1.ZIPCOOE 'I 1 2 :raePHONE NUMBER . I . . . > 

. ' . ( l 

I 3 TYPE OF OWNERSHIP (Chock"""/ 

~A. PRIVATE 0 B. FEDERAL: . 0 C. STATE OD.COUNTY 0 E. MUNICIPAL 
(AfiMC1_,.) .· ... · .. ... .. 0 F. OTHER: 0 G. UNKNOWN 

.. . 
•' ($p«<y) 

14 OWNER/OPERATOR NOTIACATlON ON ALE (Choc:t.riNI _,., . .. . 

. 0 A_ RCRA 3001 DATE RECEIVED: 08 tl8 t8 0 · 0 B. UNcONTROLLED WAsre' SITEtcERCtA 10.1 cl DATE RECEIVED: I 
. ,· 0 C. NONE 

· · MONTH DAY YEAR MONTH DAY YEAR 

IV. CHARACTERIZATION OF POTENTIAL HAZARD .. ···-

01 ON SITE INSPECTION BY (Chochl lltoi~~PP~rl · 

' DYES DATE I I .· 0 A. EPA . 0 B.EPACONTRACTOR 0 C. STATE 0 D. OTHER CONTRACTOR 

~NO MONTH DAY YEAR . a E. LOCAl. HEALTH OFACIAL ·. 0 F. OTHER: 
' .(Spodp/ 

' 
; 

CONTRACTOR NAME(S): 
• .. 

. 02SITESTATUSrCIIock"""l 03 YEARS OF OPERATION 

I 
.. ... 

0 A. ACTIVE M B. INACTIVE · a C. UNKNOWN 
.. .. 1953 

-.;.. ___ -·· -- .... a UNKNOWN ...... 
8EGINNtNG YEAR ENOINGYEAR 

' 04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT, KNOWN, OR AU.EGED 

.: Spruance Southern rnariuf~ctures lacquers-and ·seaiers ,for the furniture industry.· Salem 
_IPaintCo. operated on the site from the 1930'~ until 1953 •. ·.Wastes generated include. 
· ~y solv~~s ~fOill C:~~fng o~~~~~~s and ~f?ID of~-spec ~~u'1f· Solvents· include . 1+-1"\l,.;:....._~ ..,... ·~-~ ..,_ ..,... I one ::~ro r-1"\· in r1 cro=~llnn tank and dispensed 

OS DESCRIPTION OF POTENTW.H).ZAAO TO ENVIRONMENT ANOIOR POPULATlON . 

into 55 gallon drums, which are stored less than 90 days. The· drums are stacked on asph 
~ey transport the waste to Seaboard Chern. for r~cling of 'solvents. They pro'duce abou 
600; gaflons of waste/IID. 'No ~lls"were reported, although there is the potential forb 
soil and aroundwater contarnina 'on. There are ·tm underground and 7 above ground tanks 
V. PRIORITY ASSESSMENT feedstock solvents. - One well was reported to be w1tnm lUU tt. or: ro1 
01 PRIORITYFORINSPECTIONtC/IOCk-.1/IJglt..,_ll_od,_..,.I'Mif·W---I'M:J·~ol-c:o.-o--1 property. 

0 A. HIGH . 0 B. MEDIUM }!t C. LOW · 0 D. NONE ,,_ ___ ,, ,..__....,......, . (hoiNc/011 ___ , (Ho ___ .....,. _ _.,._, 

VL INFORMATION AVAILABLE FROM 
01 CONTI.CT 02 OF (A_r'()tpo~V_J 03 TEL.EPHONE. NUMBER 
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II. HAZARDOUS CONDITIONS AND INCIDENTS I 
01, ~~A. GROUNDWATER CONTAMINATION 02 0 OBSERVED (DATE: ) ~ POTENTIAL. 0 ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 
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01 0 J. DAMAGE TO FLORA 02 0 OBSERVED (DATE: .. 
0-' NARRATIVE DESCAIPTlON 

I . . . 
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I 
01 0 K. DAMAGE TO FAUNA . 02 0 OBSERVED (DATE: 
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- .. .. 
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I 01 0 L CONTAMINAnON OF FOOD CHAIN 02 0 OBSERVED (DATE: 
0-' NARRAnVE DESCAIPnON 

I 
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01 0 M. UNSTABLE CONTAINMENT OF WASTES 02 0 OBSERVED (DATE: 
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03 POPULAOON POTENTlAU. Y AFFECTED· 04 NAARA TIVE DESCAIPT!ON 

I 01 G N. DAMAGE TO OFFSITE PROPERTY ... 02 0 OBSERVED (DATE: 
0-' NARRATIVE DESCRIPTlON 

I . . 

01 0 0. CONTAMINAOON OF SEWERS, STORM DRAINS, WWTPs 02 0 OBSERVED (DATE: 
0-' NARRATIVE DESCRIPTlON .. 

.. I 
01 0 P.ILLEGAUUNAUTHORIZEDDUMPING 02 0 OBSERVED (DATE: 
0-' NARRAnVE DESCRIPnON .. I 
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. . .. . . 
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05 DESCRIPTION OF ANt OTHER KNOWN. PbTENTIAL. OR ALLEGED HAZARDS 
.. 

... 

I 
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IlL TOTAL POPULATION POTENTIALLY AFFECTED: 
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I POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

·&EPA PRELIMINARY ASSESSMENT 01 STATE I 02 SITE NUMBER 

PART 2 ·WASTE INFORMATION NC _0003214574 

II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS 

01 PHYSICAL STATES tCMca .. Morat~p/yJ 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS rco.ca .,.,.,.,..,, I 
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Ill. WASTE TYPE ... _ . 
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT ~2 UNIT OF MEASURE 03COMMENTS I 

SLU SLUDGE 
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SOL SOLVENTS 600 G Estinated per rronth. I 
PSO · PESTICIDES 
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ACO ACIDS 
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MES HEAVY METALS I 
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SOL Mineral. Splil. ts 

I 
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FOS FOS. 

FOS FOS 

FOS FDS I 
VI. SOURCES OF INFORMATION tc~ •• ,_.,.,,.,...,.. ••••. ,.,,.,.,"•·•-.,.., .... ,_,., 

1. Pennanent files, NC Solid and Hazardous Waste Mgmt. Branch, Raleigh, NC. 
2. Rick Forrest, Production Supervisor, Spruance Southern, Inc., personal communication I 
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3. Stephen Phibbs, Waste Management Specialist, NC SHW Hgmt. Branch, Winston Salem, NC, 
personal communication, 11-14-85. I. 
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PRELIMINARY ASSESSMENT · 01 STATEif2 SITE NUMBeR 

PART 3- DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS NC 0003214574. 

I U. HAZARDOUS CONOmONS AND INCIDENTS rc-

01 0 J. DAMAGE TO FLORA 02 0 OBSERVED (DATE: I I 0 POTENTW. 0 ALLEGED 
04 NARRA T1VE DESCRIPTION . 

I • 
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01 0 K. DAMAGE TO FAUNA 02 0 OBSERVED (DATE: I 0 POTENTIAL 0 ALLEGED 
04 ~RA T1VE DESCRIPTION tlnelude IIMfHI(tl oi~~>«letl ~ . . .. 
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I 01 0 L CONTAMINATIONOFFOODCHAIN 02 0 OBSERVED (DATE: I 0 POTENTJAL 0 ALLEGED 
04 NARRATIVE DESCRIPTION 

I 
.. 

I 
01 0 M. UNSTABLE CONTAINMENT OF WASTES 02 0 OBSERVED (DATE: 1 0 POTENTIAL 0 ALLEGED 

ISI>IISitunOfllti-IIWJioqvlrtt/.0~ 11rumo1 

03 POPULATION POTENTIALLY AFFECTED· 04 NARRATIVE DESCRIPTION 

I 01 u N. DAMAGE TO OFFSITE PROPERTY 
04 NARRA T1VE DESCRIPTION 

.. 02 0 OBSERVED (DATE: I 0 POTENTIAL 0 ALLEGED 

·- .. 

I 
01 0 0. CONTAMINATION OF SEWERS, STORM DRAINS, WWTPs 02 0 OBSERVED (DATE: I 0 POTENTIAL 0 ALLEGED 
04 NARRATIVE DESCRIPTION 

-
01 0 P. ILLEGAUUNAUTHORIZED DUMPING 02 0 OBSERVED (DATE: I 0 POTENTJAL 0 ALLEGED 
04 NARRATIVE DESCRIPTION 
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II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS 

01 PHYSICAL STATES tCMc• ol 11101 ocplrl 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS rco.c• •• u..r ""*tl I 
, ........... ol .... ,. OI'Mf••• 
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0 E. SOLUBLE 0 I. HIGHLY VOLATILE 

0 B. POWDER. FINES )i(F.UOUID TONS 0 B. CORROSIVE 0 F. INFECTIOUS 0 J. EXPLOSIVE 

0 C. SLUDGE . UG.GAS 0 C. RADIOACnYE )I( G. FlAMMABLE 0 K. REACTIVE 

CUBIC YARDS 0 0. PERSISTENT 0 H. IGNITABLE 0 L.INCOMPATl8LE 

I: D.OnlER 
0 M.NOTAPPUCASLE I 

($piCJtyl NO OF DRUMS 

Ill. WASTE TYPE .. - . 
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT io2 UNIT OF MEASURE 03COMMENTS I 

SLU SLUDGE 

OLW OILY WASTE 

SOL SOLVENTS 600 G Estimated per :rronth. I 
PSO PESTICIDES 

occ OTHER ORGANIC CHEMICALS 

IOC INORGANIC CHEMICALS I 
ACO ACIDS 

BAS BASES 

MES HEAVY METALS I 
IV. HAZARDOUS SUBSTANCES tS.oAD<>ondirtOtlftOIItroqu.,.~~ycu<tCASHuml>lral 

01 C ... TEGORY 02 SUBSTANCE NAME 03 CAS NUMBER o• STORAGEIDISPOSo\1. METHOD 05 CONCENTRATION OCl MEASURE OF 
CONCENTRATION 

~()T M=•t-h.:::mn 1 h7C\h1 'l';:mkq I 
SOL ·Toluene 108883 ·Tanks 
SOL Xylene 1330207 Tanks 
SOL Naptha I 
SOL Mineral Sprr1.ts 

I 
I 
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I 
V. FEEDSTOCKS ISuADDM~•IoiCASH-nl 

C ... TEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER 

FOS Nitrocellulose FDS I 
FOS FDS 

FDS FDS 

FOS FOS I 
VI. SOURCES OF INFORMATION tc~u,ocw;c ,.,,,_,,. •·II·· ''''''"'· ,_,. .,..,...,. ,_., 

1. Perrranent files, NC Solid and Hazardous Waste Mgmt. Branch, Raleigh, NC. 
2. Rick Forrest, Production Supervisor, Spruance Southern, Inc., personal communication I 
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3. Stephen Phibbs, Waste Management Specialist, NC SHW !olgmt. Branch, Winston Salem, NC, 

personal communication, 11-14-85. I. 
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5 
DATE: 14 November 1985 

TO: File 

FROM: Stan Atwood 

SUBJECT: Spruance Southern, Inc. NC D003214574 

I spoke with Rick Forrest [(919) 764-0940], Production Supervisor for 
Spruance Southern today. We talked about the waste management practices of 
his company and the types of wastes produced at his plant. 

Presently they produce lacquers and sealers for the furriiture industry; 
although, they also made paints prior to 1980. The site has been used for 
similar purposes for at least 50 years. 

Raw materials include various pigments, oils, resins, and solvents, 
including xylene, toluene, and methanol. Waste solvents are stored in a 300 
gallon tank before being transferred to 55 gallon drums. Mr. Forrest said he 
generally did not accumulate over 20 drums at a time. They transport the 
dirty solvents to Seaboard Chemical in Jamestown, NC for recycling. No major 
spills or leaks were reported. 

They also have a 80,000 gallon storage capacity for clean solvents. Seven 
10,000 gallon tanks are above ground and two tanks are underground. 

There are no wells on the property that he knew of, although there is a 
well within 100 ft. of the property. 

SA/tb/022lb 
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GENERATOR INSPECTION FORM - PART 262 

EPA J.D. 

An in~pection of your facility has been made this date and you are notified of the violati 
below with a cross (X). 

~UBPART A - GENERAL 

11. Hazardous Waste Determination 
~ Subpart 0 waste (b) 

...&_Subpart C waste (c)(l) (2) 

II 2. EPA Identification Numbers 
1:_ EPA generator number (a) 

(262.11) 

II ~EPA transporter/facility (c) 

II SUBPART B - THE MANIFEST 

I 
I 

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

I 
4. Required Information (262.21) 

Jb_ document number (a)(l) 
JC_ generator identification (a)(2) 
~transporter identification (a)(3) 
~facility identification Ca)(4) 
~ D.O.T. description (a)(S) 

SUBPART C - PRE-TRANSPORT REQUIREMENTS 

7. Packaging (262.30) 
~ O.O.T. compliance 

8. Labeling (262.31) 
L D.O.T. compliance 

9. Marking (262.32) 
J;_ O.O.T. compliance (a) 
_h "HAZARDOUS WASTE" label (b) 

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

11. Accumulation Time (262.34) 
~Subpart 1; J (a)(l) 
~accumulation date (a)(2) 
.X. "Hazardous Waste" (a)(3) 
~Subpart C; D (a)(4)• 
~personnel training (a)(4)• 

*Cite specific violations of 40 CFR 265 
under remarks 

'I 
I 

~total quantity (a)(6) 
~certification (b) 

5. Number of Copies (262.22) 
~ ~inimum number 

SUBPART D - RECOROKEEPlNG AND REPORTING 

12. P.ecordkeeping (262.40) 
~manifest retention (a) 

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

6, Use of the Manifest (262.23) 
~generator handwritten signature (a)(l) 
~ transoorter signature/date (a)(2) 
~retain copy (a)(3) 
C. copies to transporter (b) 

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

1 

County 



:.., .•. 

I 

Annual Repcrting (262.41) 

~submitted (e)(1·6) 
~ submitted (b) 

14. Exception Reporting (262.42) 
~ transporter contact (a) 

( .( 

~ exception report (b)(1)(2) 

I REMARKS: 

:2r,2..34-£e.)l •> -s\A.e.eAQ..'T r ; ::r • 

I 
I 
I 
I 
I ~C..c.u.~I.A.LA-'T"IOoJ 'DA"T'"Eo 

Z.b'2 • 3\.f {c..)("!.) 11 H O.'t-Ao ~oo~~ uJ c.-,.,..."' '' 

2 

I I 

I zc..z.~'-4 (c.)L4) <l""'-B00..I2-.,... C.· I::> A.eJC Pc~otJ.JC:.'- liLA-·~·....,L. 2.-J::.S:.lb 
~~~'-+--=-'11-~,---=--=~~~~~~-

I 
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DHS FORM 3010 (Rev. 9·83) 
II SOLID & HAZARDOUS WASTE 
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CONTAINER/TANK INSPECTION FORM - PART 265 

Name of Site 

SUbPART I - USE AND ~~~AGEMENT OF CONTAINERS 

. 
1 • Condition Of Containers (265.171) 

~leakage 

~ ~st leakage (evidence) 
~ severe rusting 
~ structural defect 

~. Compatibility Of Wast~ With Containers (265.172) 
~ visual evidence of nonco~pliance 

(leakage, corrosion) 

3 • Management of Containers (2ES.173) 
'f.. closed (a) 

_.L: improper handling or storage (b) 

4. Inspections (265 .174) 

~ weekly (minimum) 

5. Special" Requirements For Ignitable or Reactive 
\.!aste (265.176) 

.L,_ 15m (50 ft) 

6. Special Requirements For Incompatible ~aste 
( 265.177) 
~mixing (a) 
~unwashed contriner (b) 
~separation (c) 

REMARKS: \) \O\ ATI o ,J$ 

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

EPA l.D. Inspection Date 

SUBPART J - TANKS 

1. General Operating Requirements (265.192) 
~compatibility (a}(b) 
~ uncovered tank precautions (c) 
-f( overflow prevention (d) 

2. Waste Analysis and Trial Tests (265.193)• 
•secti on not app 1 i cable to a generator only 
~waste analysis/trial test 

3. Inspections (265.194) 
~discharge control equipment (a)(l) 
~monitoring equipment (a)(2) 
~waste level (a}(3) 
~ construction material (a}(4) 
~surrounding area (a}(5) 
~ assessment schedule/procedures (b) 

4. Closure (265.197) 
~ plan on-site 

5. Special Requirements For Ignitao1e Or Reactive 
Waste (265.198) 
~properly stored (a)(1)(2}(3) 
~buffer requirements (b) 

6. Special Requirements For Incompatible Wastes (265.199) 
..C.. jjroperly stored (a) 
~tank washed (b) 



I 

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

TRANSPORTER INSPECTION FORM - PART 263 

~1te EPA l.o. 

S ~\A.~..S~ !:>C~A.Tr\-E~ \/C.. tJ C.C:. 00 3 'Z.. I~ S "7 
.ccat1on nspect1on Date 

omp 1ance ,).. 1 to.z. 
~~ 

An inspection of your facility has been made this date and you are notified of the 
below with a cross (X). 

SUBPART A - GENERAL 

1. EPA Identification Number (263.11) 
~yes (a)(b) 

2. Transfer Facility Requirements (263.12) 
~ 10 days limit 

SUBPART 8 - MANIFEST SYSTEM/RECDRDKEEPING 

3. The Manifest System (263.20) 

SUBPART C - HAZARDOUS WASTE DISCHARGES 

6. !m"lediate Action (263.30) 
~ im~ediate action (a) 

~notification (c)(1)(2) 
~ water transporter notification (d) 

7. Discharge Clean-Up (263.31) 
~remedial action 

REHARKS: "-10 \J !t:H .. .A\lb...S? 

County 

~ generator signature (a) 
~transporter signature/date/copy (b) 
~accompanying manifest (c) N~ \.\A~O~ WA-!:>o\e: Tt!....Afo.....r~fCIL-~0 
~delivery compliance (d)(l)(2){3) 
~bulk shipment-water· {e)(ll(2)(3)(4)(5) 
~rail shipment (f)(1)(2)(3)(4) 
~foreign shipment (g)(1)(2)(3) 

4. Compli~nce With The Manifest (263.2lf 
JC_ designated facility delivery (a)(l) 
~alternate facility delivery (a)(2) 
JC_ designated transporter delivery (a)(3) 
~designated foreign facility (a)(4) 
~ generator contact (b) 

5. Recordkeeping (263.22) 
J:_ signed copies (a) 
~bulk shipmenL-water (b) 
o!jA rail shipment (c)(i)(ii) 
~foreign shipment (d) 
~extended retention (e) 

DHS Form 3010 (Rev. 9-83) 
SOLID & HAZARDOUS WASTE 
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·Department of Human Resources 
Division of Heal Services 
-Solid & Hazardous \-Taste Management Branch 

Rc:: kv-EV1Cf: APPLICATION FOR CHANGE IN CLASSIFICATION UNDER RCRA 

7 Date: 

Company Name: 

6-30-32 

SPRUANCE SOUTHEX~, Ii~C. 

\ 

: Company Add~ess: 

EPA ID No: 

Mr. 0. W. Strickland, Head 
Solid ~ Hazardous Waste ~nagement Branch 
Division of Health Services 
P. 0. Box 2091 
Raleigh, N. c. 27602 

Dear Hr. Str~ckland: 

P.o. Box 3054 27102 

·. 

.··.·· 

Our company requests the following change in its classification under . 
RCRA (check all that apply): 

NOTE: 

Add As Delet!t As 

0 D generator 
:-· 

-r-•-...-- 0 D transporter . 

0 0 . 
treater 

D· ~ storer 

D o.· .. 
disposer 

D 0 small generator 

Our reason for this request is: 

~'IILL BE TA.KI;iG TO SEABOARD qffii.uCAL tJTTHTN go 
DAY LIMIT •. 

Give any pertinent information. This may be a change in your process, 
a new calculation of the volume of your waste, new analyses.of-your . 

. waste, etc. Be specific. Please note that this is not a petition 
for delisting a listed waste, which requires totally different handling. 

.If your request takes you out of the regulated system, bu~ you wish to 
retain your EPA ID No., plense state why. · · 

(over) 
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DATE: 14 Novem·ber 1985 

TO: File 

FROM: Stan Atwood ~ 

SUBJECT: Spruance Southern, Inc. NC D003214574 

I spoke by telephone with Stephen Phibbs [(919) 761-2390] about his knowledge 
of the operations of Spruance Southern. He has inspected this facility on several 
occasions. · 

Stephen said that Spruance Southern is a formulator of lacquers and enamels. 
Dirty solvents are first placed in a large vat behind the building. The spent 
solvents are then delivered to 55 gallon drums and are transported to Seaboard 
Chemical in Jamestown, NC for recycling• He also said that spills from overflow 
from the storage vat occurred before a check valve was installed 3 to 4 months ago. 

SA/tb/022lb 
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IV. 

• N. <:. OCI'AR'IM:.'Nl' 01' IR.Jr-t<\N ~S()JRCES 

DIVISHll CF llfAL111 SERVICES 
., 

9 I N. c. 1988 llAZARlXlJS W\Sil: CENEMTOO Clll.Y mUA.i. (PARr A) marr if I 
I 

Four Digit Standard Industrial Classification (SIC) No. For Operations In \'our Ccrrpany That Generated The: 

Waste I .;.L.j r Is· I; I 

Installation EPA ID Nud>er: I A/ I c luI o I._., j:; l..2-l I I~, l .. d ? lsd 
N<m! of Installation: s:,re,. .......,e . s-...,,_ *~-(,... Tn. c;. 

Loc:~tion uf Installation: t'r 4 b C:X JOJ-- p ; 
(Street or Route Nmber) 

/) . ' 
g ;,{, rls o-.... &c 

/~ 

(City or T.,.,) (County) (Zip Cod.!) 

Instllllation Contact:....,;:n-,.,c....:;....~-r--'""/~~:::.--'-fj-'Vv7'v;""'.,4~P_.r-_________________ 4{i..t.L../..J,'(',..t.):...__?.u;f._.:C/.;:::::.:.-__s;.C?c_;;.1'-!v=::··.!.O~--
<N~) (Area Code) (Phone Nud>er) 

(State) 

V. Waste Identification· . 
A. EPA B. Description of Wc1stc/ C. Quantity D. Handling tlethcxi/Q.U!ntity/Location E. In Storage 

Waste Chemica 1 Narrc Generated Waste Shipped to Decenber :n, l9R8 

No. 1. Re- 1. !land ling 2. ~ntity 3. TSD Facility 1. Stor- 2. Q.Jantity 

!Tedial Met hex! Shipped to EPA ID No./ age 

Action Code TSD or Recovery tlethcxl 

Waste Recovery Facility Nare Code 

Facility 

(UIS) (UIS) (LIIS) 

l rno, ..... ILl .t. s~ .. L+ SJ ...... .;tL 0 .s7' ?/.l -rru- 'II .':l.'l.P se il n 11. .2.., J '/."~ I~ . f {1/ /'/ . tJ '1 ~ .. 
2 ·r=l. .. tL L:. . ..Uf\S 1-zn .3_ • .,_ (l..:I._., 4L"n9.?/<-':..2a.~1c:t .rt'-' 
3 _.{;...._ -h.. t v .... !..' ./ 

4 C7 

5 

6 

7 

8 

9 

10 

11 

12 

if m::rre space is needed check __ and ccn;>1ete attachrent 1 

Vl. l.ist EPA Ill Numcrs for coch Transporter used during reporting year: ..!"Ci::l03 t, :2 ?,S:tf,!L t 
AL,'J ?&o,:2o f'S"V 

VII. CEIITIFIQ\TIOl: 1 certify urrll'r pe-nalty of l:JW tlo1t 1 ho'IIC personally examined and am familiar with the information subnitted in this :~nd all 
attacred docurents, and that oosed on rrry inquiry of those individllllls imrediate1y responsible for obtaining the information, 1 believe that the 
stbnitted information is true, .xcuratc, arrl CCJTlllete. I am awre that there are significant penalties for subnitting false information, including 
the possibility of fire anl irrrrisomcnt. 

*Read instructions before coop let ing fonn 

IllS :3036 (Ho•vis..-d 1-89) no. Nn. Cl35 lA 
ll:~wrdous Waste Branch 

J/tt(7 
' Date Signed) 

page 1 
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MANUFACTURER OF INDUSTRIAL COATINGS INCLUDING PAINT, LACQUER, ENAMELS AND 
STAINS. 

· I certify under penalty of law that. I haw penons/ly examined and am familiarrvith tlu~information submitted in thi~app/ication and s/1 

EachmenU:. Mdi tha~r basecLorr my· inquirro1·th()S(I:'""penoM immediately respOnsible for obtaining the· infonnation contained in the 
pliatiotr; I believe· that-the-: information· is true, accurate· and complete:. /. anr aware· thsr there are signifiCtJM penalties for submitting 
r:e informatiorr,;lndudlng the possibility of fine and imprisonment. · · ··· . · . . · · 

.~>.. r<A or 

lr·nest L. Broome, Vice President 

REVERSE 
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t or type in the unshaded areas only 
are spaced for elite i.e .• 12 characten/inch). 

"J,S. ENVIRONMENTAL PROTECTION-AGENC' 

H. ARDOUS.WASTEPERMIT"APPLJCA JN:·. 
Carnolidsted Permits Program 

(Thucinfo~atfon u rt!quired uncarSt~ctton 3005 of RCR"A.J · 

.·· .. . :-

n:Z:_NEW P"AC~JTv (Computr iti!>~T /" 
· '"Ji : · .· ·.: . FOR NEW' F,. 

r-=--,....,..~,-...-,....,,..,..,~PROVIDE. Tl< 
(yr. •. m~ & ckr 
TION BEQA,.. 
EXP!!:CTI!:D "T 

oz.: F.ACJ~.;., .. ~;;:~ ~~R;,.I"CtMT 
7'!' . 

A- PROCESS CODE.- En tar the cod8 from th~ list of~~ below that" bert deSCrl~Meh-prcic8ss.to be wed at" tM facilitY:.. Tert linet ant"p~ 
entering codes. If more lines are n&eded, entarthttc:od&f8} in thesp!ICIJ provided.:. If a process. will be used that:" is not: included.in·u-lirtof codes bet 
d=ibe the process (including: its dtnign capliCityJ_in·th& spaca provided.:.on t.M.fomr (ltsm-:JII-cJ...:. __ , ,., . . .. -· .. .. · ... :. "•; ):;' .: •.•. ····. ·: .. 

.. · . · ... · -~: . · -· ·. ·.: · ·_.. · .:.# :- . ..: ... ~ .·· ·.: ." ,·.; ~-:~ ...... ~ ;.'\,·:~ ·-:- -~~i . ..: ... -..... -:-.>· -:.r·?--.;':·~~:~"..:-• ..; ........ ~.-,_~::..~-~~-\'::·.;. ... -.: -.... ~ .. ~-.: : ... __ ::. ·:~ .. ~:-~~~?::·~-:-£>. :.r;::_~: -~- .:.~-:~~/ 
B. PROCESS OESIGN.CAPACfrtl- For eadtcoda.entamchrrcoJumn A entucthe capactty"of.thei~ ·. . . ·· , , ·. ··., :~··<<·:. . .• . ;· .,! · ~-.· 

1. AMOUNT-Entertheamount;. : ·• · ·.•· ·.~~:_:"· ·.:-: .. • ·.· .. ;.·.·:·· .. ~.:~,:;·.-·: . . -: ...... '· ... :,,,,::·· .. --.··:_· .. · .·' .. : ·::;~."·.:j::,:··.·.-· ..• :·_-..:; -~,"'~ 
Z.. UN IT 0 F MEASURE- For eaclT amount entantd irt column B(tl • ental" ~coc» trom the Hst:of unlt'.l'lleaiUnt eode::f.bel<lW'thai:describes.~ un. 

measure-used.. Only.thlilunits.of 1Tl911SUR'thst.are.listad below should bao.usect •. :o . • .~ .";·~., :-:. :··'":· -~. '."i ·.. . . ~, .: • , ~_.-,:':_;, ;., •· · .. -·, ... "' :· : ··;····· 

· · · .-; : · :.·:,'_:·\~:\;(·· .. · ~~· ·~~~~J~~ ~~~~.:~ (-:~" ·:~--~r:.~i·,:;~::~: ::·:~:·~~ ,>~~~ .. :,.: ~-' .. · _)·> ~~·:·.>~~~RJ~~ ~~g 
PROCESS:" ... ·· ··· CODE- QES!GN CApACITY '"· :' . :·:·""· PROCESS: ·· . '· COQE ·. ' ,. QESIGN CAPACI': 
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SPACE FOR ADDITIONAL. PROCESS CODES OR FOR DESCRIBING OTHER PROCESSES (code "T04"}. 
INCL.UDE DESIGN CAPACITY. 

you yo· 
handle hazardous westes which are not listed irr40 CFR'~ Subpart o-. en~ number(.tlfrom-40 CfR~ Subpart-C:ttuttdescribeuhe character!: 

tiaand/ort~toxic_~~tam-inanttof:h~-~~~?:"~-~-:;;>~-~-;. · ,,_; , -~ ~:; .· .::: .. _-:·:·~\~'~:.:\·.::'-·\:· ·_ ::_;,~ '::·;.> .. ::-:::~-:•· :.·_;~~:t7:';~~-~:\-:..~~_t:·-~J>~:-~ 
I ESTIMA TEO> ANNUAL. QUANTTTY: - For-· eadt fiSted w.ste- entered' In column A estimate- th& quantity- of· that warto that wilt b&· handfed' on. af1' annua 

basis. For each chatactlltlstlc or toxic-eontaminam ent!lr'ed in column- A estii'TI8te th~r totaf annual quamity. of all the-non-tined waste(u that wilt biJ. handlec 

·~;:;I;~:~;~2~.;~,'!:~~it~7~:·~~&f~,;~?;:0~~~~]ii 
I TONI!I.; .. , .•.••.••• ~··•,"• -~ ~-··":" ... J~····· •.• .T"'... ... . ,. • METRIC.TONS •.•••.• ·--··-• •• ~-- .. ~:._...,_.,. -•·, •• f«'1,_._. -~· .. •·-~:.,_. 

. :· .. .. -· ·. .. . . ..._.. ~. ·.. ::, .. : i ..... ~ .~ .. ·. .. . . :t -.... :..::~ ..... ~ ~-.-"":·;~; .'"':::.·- ~b·-·_ ......... _:.. ... : . ~ :··· .... · ....... ~·· ,;, ~:: .. '• -:-:: .• · ~;..·~·-: ~- .. ··~=:~ ! ·.~ ·~-.• ; ~: ..... • .... - :•- ... _,~=·:.:·?~ --~:~t:=:4~·: ~.:;:;;~$.:'..:~ 
1 f facility. records ~ne 8ny. other unit, at<~ for- ~~tlia:-units,af' ~muttb6:convened Into. en• 0t m. requlred'uniti-of'rrifiasurataki~iatc 

t~ii-;;J:-~~~!~~~ff2;~~1~~rt§L2i;~;!~~~!~ 
to- indicate.how the-wssttt·will be.stored;..tr88ted, and/or dispollld.of-atthe-facillty~ · >-. - :.- •. , ; -: . -- · · · ' - ' --. . . ··.· ~- ·- · ·_;.: .. ·:· .. -.·:.- _,_.., '-i:·;:;.:_:.\<_.,. .:~·-

1 For.·nan~lmtd hazardoua-W81t8C"· Foreactr charactaristic. or.toxlc-com:aminant"entltred irr columri A,· selec't-the- codtt{l} fiom. the·lftt af-.procete:.c:ode:s 

(I ~$.~~~==~=:=~:1TE~~~~::::;::::;::~t:r;-~ 
extreme·right'bo't of ltarn·IV-DqJ~and~(3) Ent&rin-thll"space-provided.on.~.4j th&llrnt number-andtha additional <:Ode(rh· .: .. . .'.~ ·; · _.,_:~ . ·;~~- :£.·~:·-· 

It; PROCESS DES~RJPnON; :If~~~-~;:~~ II~ fur·~:~~-~~-~~ ~i ~~-ti;;,-~,~-th:,~ ~ ~n ~:;~~-: '::,·_~::~-.~-~-~--~:~~:;~~::. 
~ HAZARDOUS WASTES.DEscRimm· SYMO~E-THAK mi~EPA .. ~WASTE NUMBER--~~Westes' thlit:c:8r;:~-~~:~. 
more than one EPA HIIZ8rdous WMtB Number shaU be described on the form as-follows:.- . . . .· ,- . . _ ·- . 

I
. $al~~et one of the EPA Hazardous WSS1e- Numbers and entec It In column A. On· the- s8me line-complettt columns 8, ~and. 0 by Mtlmlltlng the-total annual 

quamlty of the wasta and describing all the processes to be used ta.-traat, stare, and/or disposa of the wastlt. · - - · · · • : . 
• In ~lumn A of the next line entM' the- othef- EPA Hazardous Warttt--Number thrt can ba.-used.to describe: the- wasta.: In column 0(21 on thlttlina enter 

.. included with. above" and. make no other. entries on that lineo.:. · · . • · · · ·· . · · · · · - · · 
3. Repeat step 2 for e&eh other· EPA H8Z8rdous.Waste Number that carr be uSl!d to describe the hmrdouswene; · · · · .. · . · · · 

F=.MPLE FOR COMPLETING ITEM IV' (~own in line numberr.X· r, ·x.z X-3, snd X-4 below) -A facility will trest and dispose of an. est~met~ OOa pou~ 
~~;,. of ::hrome shavings from leether tanning and finishing operation. In addition, the facility will treat and di$1)0$8 of three non-listed wart-es-. Two westes 
are corrosiw only and there will be an estimated 200 pounds per year. of each waste. The other W!IStll ;, corrosiw and ignitable and there will be an estimated: 
100 pounds per year of that waste Treatment will be in an incinerator and disposal will be in a landfill • . 

A. EPA C. UNIT C. PROCESSES 
i-iAZARD. B. ESTIMATED ANNUAL 01"' MEA 

~ASTENO QUANTITY OF' WASTE 
SURE f. PROCESS CODES %, PROCESS DESCRIPTION 

:iz 
(ent~r (tnt~r) (I( a cod# u not ent~red In D(I)) (E:r:trr code) code} 

_tj_K!o I I I I I r I I 

5 4 900 p T 0 3 D80 

-v-, IDio 0 2 
I I I I I I I_ I 

•A•-~J j 400 p TO 3 D80 

' _lnlo 0 1 100 
I I I I I ·r T I 

p T03 D80 

.. . ! _I. I 
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I centfy under penalty of law that I have perronal/y examined and am familiar with the information submitted in this and all attached ·-: . 

Ements, and that based on my inquiry of those individuals immediately responsible for obtaining the information; I believe that the·:·.-~ 
bmitted information is troe, accllrate; and complete. I am aware that there are significant penalties for submitting false informatiorr, : ~-. 

ding the possibilliy of fine and imprisonment. . · · . · · . . : · · · · . . - . .·. . -

I
HAME tortypt!J 

rnest L. Broome 

B. SIGNATURE C. DATE SIGHED 

~/7 ~?'~~ November 13, 1980 

under penalty of law that I have perronal/y examined and am familiar with the information submitted in this and all attached· . 
J<-·~.orJm~uc:.·. and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the : 

submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
· eluding the possibility of fine and imprisonment.:. 

NAME (print or typt!J B. SIGNATURI!: C. DATE SIGNED 
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DIVISION OF HEALTH SERVICES 
P.O. Box 2091 
Raleigh, N.C. 27602-2091 

1'1r. Erman Rush 
Spruance Southern, Inc. 
P.O. Box 3054 
Winston-Salem, NC 27102 

Denr Mr. Rush: 

l) - ,. -
"tE -}-t t ( \ \CC 

ll 

Date: July 7, 1982 

Re: Facility ID No. 

Ronald H: Levine, M.D., M.P.H. 
STATE: HEAl Ill Di"ECTOR 

I •< -,i "/-..... 
f ~ ... / \. 

; , /) ~ .-=....:.,· 
I.LJ--·~ . 
\ 

NCD003214574 

Based on informn tion suppll.ed by you \.Je have processed and accepted at the State 
level your·request for the fncility identified with the above ID number tore
ceive the indicated change in classification under RCI~: 

Add As Delete As 

D 0 generator 

D D transporter 

D 0 treater 

D & s torer 

D 0 disposer 

D D small generator 

He are advising EPA of the change in your status. 
any further change in your operntions which would 
Your EPA ID NO. is 0 is not fRJ being cancelled. 

Please notify us if there is 
;Jgain affect your status. 

OHS 

cc: John Herrmnnn 
EPA Region TV 
Emil Rrcckling 

OHS Form 3048 3/82 
Solid & llaz. {-las te Nr.t. Branch --

Cordially, 

"' ."'j ~ , 

/1_:t/ /~.r~Lfdv_u( 
<o-:.(\-1. Strickland, HeaL 
Solid & Hazardous Waste Management Branch 
Environmental Health Section 

SlATE OF NORIH CAROLINA 
Jome\ k Hunt. Jr/ Suroh r Morrow MD MPH 

DtPARIMENI OF HUMAN RESOURCES ' ' 
GOVfllrK>Il · '~ro~• Aov 



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

CERTIFIED :HAIL 
RETURN RECEIPT REQUESTED 

Hr. Ermon Rush 
Spruance Southern Co. 
P.O. Box 3054 
Winston-Salem, N.C. 27102 

Re: NCD003214574 

Dear Mr. Rush: 

I 

1L 
Ronald H. levine, M.D., M.P.H. 

STATE HEALTH DIRECTOR 

March 13, 1984 

On December 12, 1983, in response to a formal call for part B of a permit 
application, an officer of your company advised this Branch that a part B 
application would not be filed. Following this, on January 29, 1984 and February 
1, 1984, the Solid and Hazardous Waste Management Waste Management Branch of the 
Department of Human Resources published a legal notice in the Raleigh papers, 
announcing its intention to deny a permit and terminate interim status for a number 
of plants, including yours. 

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

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

OWS/KL: tl 

Very sincerely, 

~tt~~~ 1:~~-lf!LJ 6JLw~ trickland, Head 
Solid and Hazardous Waste Management Branch 
Environmental Health Section 

c:u. TF ,-- tJnP .. !-1 (" APnUNA James B. Hunt, Jr / DFPARTMENT OF HUMAN RESOURCES Sarah T. Morrow. MD' MPH -
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. HIGHWAY 64 
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2~6'-3&11 .:' 

',· 

~ ' i 
. NCD991 Z13730. -·~JUld~ ·t' R. & SONS. 

· .. i' 
. ' ' 

fLOWERS ROAD 

NCDU\JitUlJ~ol .\ .. T 'JJL ONT~b>l R COI'.PA'tY 
l , .. ' ' . 

904 ; 227-1171 

NCD~ti~ 7~~~~ci ' s lAC.~ POt f COMP~~;~·~~~ ~0~~~ .. , 2504. NORT~ ~t~{f.:;.' {:;: ·. '. i · •. )'!/ ~~· :;,-~~·:;~·~ ~~i\i_,;i 
~--·----·------------~ .. --~J'4~~~r-~~--------------~~~~~----~._--~~9+~~~~~-----~~--~~~~--~~~~~----~-------"'~~~ 

'. 
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NCD98Z11840B: ST~Diti~· CLtANEFS 
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t1:1-.;;------"-C_o_9_o_· ~-· _'~ -_'l_o_.s_~_._· .. _:i_T . .,;-\t-lo~IHDl:-A .. •
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8. PIEIIfONT BLUE RIDGE GROUND-WATER REGION 
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8. PIEDMONT BLU& RIDGE REGION 

(Thick regolith over fraaured crystalline and metamorphosed 
sedimentary rocks) 

The Piedmont and Blue Ridge region is an area of about 247,000 W.. 
extending from Alabama on the south to Pennsylvania on the north. The Pied~~r 
part of the region consists of low, rounded hills and long, rolling, 
nortbeast-sow:h••t trending ridges whose swm:lta range·· frCD· about a hundred 
meters above sea level along its eastern boundary with the Coastal Plain to : 
to 600 m along its boundary with the Blua Ridge area to the wet. The Blue 
Ridge is mountainous and includes the highest peaks east of the Mississippi. 
The mountains, soma of which reach altitudes of IDOre than 2.,000 m, have 
smooth-rounded outlines and are bordered by well-graded streams flowing in 
relatively narrov valleys. 

The Piedmont and Blue Riclge region is underlain by bedrock of Precamb.riG 
and Paleozoic age couaisting of igneous and metamorphosed igneous and 
sedimentary rocks. These include granite, gneiss, schist, quartzite, slate, 
marble, and phyllite. The land surface in the PiediDOnt and Blue Ridge is 
underlain by clay-rich, unconsolidated material derived frav& in situ wu.theri 
of the underlying bedrock. This material, which averages about 10 to 20 m it: 
thickness aad may be as 11uch as 100 m thick on sOIDil ridges, is referred to as 
saprolite •. In many valleys, especially tbose of larger sere ... , flood plains 
are underlain by thin, IDOdarately vall-sorted alluvium deposited by the 
streams. When the distinction between saprolite aud alluvium is not illlportat: 
the term regolith is used to refer to the layer of unconsolidated deposits. 

The regolith contains water in pore spaces betwaen rock particles. The 
bedrock, on the other haad, does not have any significant intergranular 
porosity. It contains water, instead, in sheetlike openings formed along 
fractures (that is, breaka in the otherwise ·solid• rock). The hydraulic 
conductivities of the regolith and the bedrock are similar and range frOIIl abo-
0.001 to 1 m day-1. The major difference in their water-bearing 
characteristics is their porosities, that of regolith being about 20 to 30 · 
percent and that of the bedrock about 0.01 to 2 percent. Small supplies of 
water adeq1ate for da.atic needs can be obtained from the regolith through 
large-di ... ter bored or dug vella. However, most wells, especially those wbe 
1110derate supplies of water are needed, are relatively small in diameter and a: 
cased through the regolith and- finished with open holes iil the bedrock. 
Although, as noted, the hydraulic conductiVity of the bedrock is similar to 
that of the regolith, bedrock wells generally have lllUCh larger yields than 
regolith wells because, being deeper, they have a much larger availble 
dravdovn. 
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with considerable subsurface data, obtained from 
. deep-well records, is presented below. 

DESCRIPTION OF ROCK UNITS 

INTRODUCTION 

In the explanation listed on the map and dis
cussed below, a three-fold grouping of rock units 
has been used. First, the rock units have been 
grouped as sedimentary rocks. metasedimentary 
and metavolcanic rocks, and igneous and meta
morphic rocks. Igneous and metamorphic rocks 
have been grouped together because some of the 
units used have characteristics of both igneous 
and metamorphic rocks. Second, an attempt has 
been made to group the rock units in the explana
tion according to their geographic distribution in 
the State. Third. as far as possible the sequence 
in the explanation represents the stratigraphic 
position of the rock units in the earth's crust. 
This is thought to be correct for the sedimentary 
rocks: however, in the case of metasedimentary 
rocks. metavolcanic rocks. and igneous and meta
morphic rocks, the sequence in the explanation may 
not represent the true stratigraphic position. For 
example, the rock units used in the metavolcanic 
rocks of the Carolina Slate Belt are interbedded 
and. as a result. are not distinctly different in age. 
The exact ages of most of the granites listed as 
Paleozoic ( ?) and Paleozoic are not known, and 
as a result some may be the exact stratigraphic 
equivalents of others. The same holds true for the 
granite gneisses. as Eckelman and Kulp (1956) 
::lassed the Cranberry granite gneiss and the Hen
derson granite gneiss as stratigraphically equiva
lent. Finally, the exact ages of the gneisses and 
schists are not known. and it is quite probable that 
the units used contain materials differing greatly 
in ages. 

IGNEOUS AND METAMORPHIC ROCKS 

The gneisses, schists, and granite gneisses, list
ed as Precambrian ( ?) , present a major problem 
in age classification. Many of these units in the 
Blue Ridge area, according to King {personal 
communication), are unconformable below Lower 
Cambrian and Upper Precambrian units and 
should be classed as Precambrian without the 
query. However, the difficulty comes in going 
southeast from the Blue Ridge area where similar 
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units have no certain stratigraphic relations to the 
Cambrian or Upper Precambrian. The result is 
that Precambrian ( ?) looks incongruous in the 
Blue Ridge area where these rocks are in contact 
with Upper Precambrian and Lower Cambrian, 
but is well justified in the southeast. No simple 
solution could be found for the problem, and it has 
been left for map users to draw their own con
clusions. 

GNEISSES AND SCHISTS 

PRECAMBRI.AN(?) 

The three units--Mica gneiss, Mica schist, and 
Hornblende gneiss--used in this grouping repre
sent essentially Carolina gneiss and Roan gneiss 
in the areas mapped by Keith and similar mate
rials outside these areas. The formation names 
Carolina gneiss and Roan gneiss are no longer 
accepted by the U. S. Geological Survey and are 
not used on the present map. The three units as 
presently constituted are too complex in compo
sition to be given formation names, and it was 
thought best to use the rock-unit names, triica 
gneiss, Mica schist, and Hornblende gneiss. 

Mica Gneiss (mgn) 

The triica gueiss unit. &s mapped, occurs over a 
wider area and probably underlies more square 
miles of the State than any other formation on 
the map. It is especially abundant in the Blue 
Ridge region and the western part of the Piedmont 
Plateau where it covers large areas. It is less 
abundant in the central part of the Piedmont Pla
teau but is common along the eastern part of that 
area. In the Blue Ridge and upper Piedmont 
areas, the Mica gneiss unit consists largely of 
Carolina gneiss as mapped by Keith ( 1903, 1904, 
1905, 1907a, 1907b, 19007c, and 1931). In other 
parts of the State the Mica gneiss unit is in all 
respects comparable to that in the areas mapped 
by Keith. 

The Mica gneiss unit consists of an immense 
series of mica gneiss, mica schist, and fine gran- · 
itoid layers in which mica gneiss predominates. 
Most of these are light to dark gray in color, 
weathering to dull gray, greenish gray, or ye1low. 
Varying amounts of garnet gneiss, garnet schist, . 
kyanite gneiss, granite gneiss, hornblende gneiss, 
and crystalline limestone or marble are presc~·~ 
in the unit at many localities. There are also in
cluded in the Mica gneiss unit younger bodies of 
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granite. diorite, and dikes and lenses of pegmatite 
· too small or not well enough lrnown to show on the 
map. Mica gneiss, which is the chief component 
of the Mica gneiss unit, is composed chiefly of 
quartz and feldspar with varying amounts of mica, 
both biotite and muscovite, with biotite predomi
nating in many localities. Much of the Mica gneiss 
unit is doubtless metamorphosed sedimentary ma
terfal. while some of it resembles granite gneiss 
and may well represent granite that has been 
strongly metamorphosed. Rock of this type has 
been quarried extensively around Asheville, Bun
combe County; Hickory, Catawba County; Hen
derson. Vance County; and Raleigh, Wake County. 
This material was used in the construction of the 
present State Capitol in Raleigh, which was erect
ed between 1830 and 1835. 

Bands and lenses of mica schist, usually fine
gr:iined and composed of quartz, muscovite. a little 
biotite. and very little feldspar are common in the 
:\Iica gneiss unit. Closely associated with the mica 
.schist bands and lenses are extensive bands and 
zones of garnet gneiss. garnet schist, and kyanite 
gneiss. The garnet and kyanite gneisses and 
schists are too widespread to describe in detail 
here. Some of the better lrnown garnet areas are 
near )farshall. Madison County; on Sugar Loaf 
Mountain near Willetts, the Savannah mine on the 
headwaters of Betty Creek, and the Presley mine 
near Speedwell in the upper Tuckaseegee valley, 
all in Jackson County; and on Shooting Creek, 
Clay Count}·. An important belt of kyanite gneiss, 
six to eight miles wide, extends along the line of 
the Black and Great Craggy Mountains· from 
Swannanoa, Buncombe County, to Bakersville. 
~Iitche!! County. The kyanite crystals vary in 
length from a fraction oi an inch to three or four 
inches but average less than an inch. On weath
ered surfaces. they often stand out in relief, giv
ing the rock a porphyritic appearance. Small gar
nets are often associated with the kyanite gneiss. 

At many places throughout the Mica gneiss unit 
there are thin. interbedded layers of hornblende 
gneiss and schist, too small to show on the map. 
These are in all respects similar to the Horn
blende gneiss unit described below. 

Bodies of crystalline limestone or marble are 
present at many localities in the Mica gneiss unit. 
The more important of these occur near Marshall. 
Madison County; south of Bakersville, Mitchell 
County; eight miles northwest of Winston-Salem, 
Forsyth County; and near Germanton, Stokes 
County. 

Included in the Mica gneiss unit at many places 
are dikes and lenses of pegmatite which are dis
tinctly younger than the enclosing rock. These 
vary in thickness from a few inches to as much as 
200 feet (Olson, 1946, p. 7) and are equally vari
able in length. Most of the kaolin and feldspar 
produced in North Carolina prior to 1945 came 
from pegmatite bodies. Throughout the history 
of mica mining in the State pegmatites have been, 
and still are, the chief source of sheet mica. A 
wide variety of commercially less important min
erals are present in the dikes, and Olson (1944, 
p. 26) stated, "At least 44 different minerals have 
been reported from the Spruce Pine pegmatites." 
Spodumene-bearing pegmatites. which are the 
chief source of lithium in the United States, are 
abundant in the Mica gneiss unit south of Lincoln
ton in the Kings Mountain district. 

. The Mica gneiss is deeply weathered in most 
places and is covered with a thick layer of resi
dual clay. As a result. fresh outcrops and ledges 
of solid rock are seldom seen except along streams. 
on steep slopes, and in the more mountainous 
areas. The residual clay contains fragments and 
layers of schist. quartz, mica, and gneiss. The 
cover of soil on the thick mantle of residual clay 
and weathered rock is usually light and thin. 

Mica Schist (msh) 

The Mica schist unit occurs most abundantly 
along the western border of the Piedmont Plateau. 
just east of the Blue Ridge Mountains. and extends 
intermittently completely across the State. In the 
vicinity of Kings )Iountain and around Gastonia 
there are fairly large areas of mica schist. and 
smaller areas are widespread throughout the Pied
mont Plateau. The main occurrences of this unit 
along the western border of the Piedmont Plateau. 
the area around Gastonia. and the areas through
out the lower Piedmont are essentially mica schist 
of the Carolina gneiss as mapped on the various 
folios of the U. S. Geological Survey. 

North of the Yadkin River, the Mica schist unit 
consists principally of a thinly foliated muscovite
sericite schist. This unit also includes bands and 
zones of muscovite-biotite schist and some areas 
of mica gneiss, partly altered to mica schist. In
jections of granite, too small to show on the map, 
are also common east of the Blue Ridge, and small 
amounts of hornblende gneiss and schist are pres
ent at many places in the unit. At many places, 
the Mica schist contains varying amounts of gar-
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net. sillimanite, kyanite, magnetite, ilmenite. and 
pyrite. 

South of the Yadkin River, the Mica schist unit 
consists basically of biotite schist. Three varie
ties of biotite schist are common, namely, biotite 
schist, biotite-muscovite schist, and sillimanite
biotite schist. All gradations exist among the 
three varieties. The sillimanite schist is in all 
places more contorted and sheared than the other 
varieties. A number of accessory minerals, in
cluding garnet, graphite, chlorite, and pyrite are 
present in the Mica schist unit. Pegmatites and 
narrow quartz veins occur throughout the mica 
schist. The pegmatites in general average less 
than a foot in thickness and rarely exceed four 
feet in length. Locally, they make up as much as 
one-half of the sillimanite-biotite schist. Over
street and Griffitts (1955, pp. 551-556) gave an 
excellent description of the Mica schist unit and 
related rock units and discussed their mineral 
content in some detail. 

Bands and zones of hornblende gneiss and horn
blende schist, most of which are too small to show 
on the map, are common throughout the Mica 
schist unit. These hornblende rocks are generally 
of simple mineral composition and locally may con
tain varying amounts of garnet. Many bodies of 
foliated to massive granite, too small to show on 
the map, are present in the unit. 

The lfica schist around Gastonia and in the 
other areas of the Piedmont Plateau to the east 
and northeast is essentially a fine-grained rock 
composed chiefly of quartz. muscovite and sericite 
mica. .-\t places. the rock is a quartz-biotite 
~chist. while at others it becomes a quartz-sericite. 
chlorite schist. The Mica schist evidently resulted 
from the metamorphism of sedimentary rocks that 
varied greatly in character from place to place. 
Weathering has been extensive, and outcrops of 
fresh rock are seldom seen except along streams 
and on steep slopes. The thick layer of residuum 
consists of clay mixed with fragments and layers 
of schist. quartz, and mica. The clay varies from 
yellow to dark red in color depending on the 
amount of biotite in the schist. The soil cover is 
usually light and thin. 

Hornblende Gneiss (hgn) 

The Hornblende gneiss unit is most abundant in 
the mountain region west of the Blue Ridge and 
north and northeast of Asheville. Several small 
areas occur west of the Blue Ridge in Clay and 
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Macon Counties. In and parallel to the east side 
of the-Blue Ridge small areas occur almost com
pletely across the State. In the central part of 
the upper Piedmont, in the general vicinity of 
Hickory and Statesville, there are some relatively 
large areas. Smaller areas occur along the east
ern edge of the Piedmont Plateau, particularly in 
Wake County. 

The Hornblende gneiss unit consists essentially 
of Roan gneiss as mapped and defined by Keith 
(1903). The type locality of the Roan gneiss is 
Roan Mountain, which lies along the North Caro
lina-Tennessee line and extends southward_ into 
Mitchell County, North Carolina. Keith (1903) 
stated, "The Roan gneiss appears to cut the Caro
lina gneiss, but the contacts are so much metamor
phosed that the fact cannot be proved." He con
sidered the Roan gneiss as chiefly diorite and 
smaller amounts of gabbro, which had been in
truded into older rocks and metamorphosed to 
hornblende gneiss and hornblende schist. 

In recent years considerable attention has been 
given to Roan gneiss, as mapped and defined by 
Keith, and much of it is no longer considered ~o be 
of igneous origin. Kesler ( 1944. 1955) pomted 
out that bodies of hornblende gneiss in the Kings 
Mountain district (See Kings Mountain group be
low, p. 31) are metamorphosed, calcareous sedi
ments. Parker (1952, p. 8) described the relation 
of the hornblende gneiss to the mica gneiss in the 
Spruce Pine district and concluded that certain 
thin. interbedded hornblende gneisses and actino
lite-tremolite rocks may have been impure dolo
mitic limestones. He added: "The mafic min
eralogic composition, however. coupled with the 
conformable relations to mica gneiss, has led most 
workers to believe that the ordinary hornblende 
rocks are metamorphosed mafic volcanic extru
sives, and perhaps, in part at least, are conform
able intrusive sills," and concluded, "Perhaps some 
of the hornblendic rocks are sedimentary in origin 
and some are igneous." 

Brobst (unpublished) concluded that the Roan
type rocks (hornblende gneiss) are of sedimen
tary origin and stated, "The hornblende rocks, 
-therefore, may represent the metamorphosed 
equivalent of impure carbonate layers in the sedi
mentary sequence.'' Overstreet and Griffitts 
( 1955, p. 553) considered the hornblende gneiss 
between Kings Mountain and Marion, North Caro
lina, to be in part of igneous and in part of sedi
mentary origin. 
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The Hornblende gneiss unit consists essentially 
of hornblende gneiss and hornblende schist layers 
that vary from a fraction of an inch to many feet 
in thickness. The thin layers of hornblende gneiss 
and hornblende schist are interbedded with thin 
layers of mica gneiss and mica schist to the extent 
that portions of the Hornblende gneiss unit con
tains considerable mica gneiss and mica schist, 
and in the same way portions of the Mica gneiss 
unit and portions of the Mica schist unit contain 
considerable amounts of hornblende gneiss and 
hornblende schist. 

The hornblendic rocks of the Hornblende gneiss 
unit include distinctly banded gneisses consisting 
of alternating layers of hornblende and feldspar, 
schistose rocks consisting almost entirely of coarse 
to fine hornblende needles, and nearly massive am
phibolites that lack distinct foliation. The gneisses 
and schists are black to dark green and grade into 
one another by feldspar content. Quartz, feld
spar. and hornblende are the chief minerals pres
ent, but varying amounts of biotite and chlorite 
are present at places. 

Garnet is less abundant than in the Mica gneiss 
and Mica schist but at places becomes an impor
tant constituent of the Hornblende gneiss. Peg
matite dikes, some of which have furnished con
siderable amounts of feldspar and mica, are pres
ent at many places in the unit. Numerous bodies 
of soapstone and talcose schist are associated with 
the Hornblende gneiss unit especially in the Spruce 
Pine district. These bodies, which vary from five 
to 25 feet in thickness and consist of talc, soap
stone. actinolite, biotite. chlorite, and vermiculite, 
appear to have been formed locally by secondary 
hydrothermal alteration of the hornblende gneiss. 

In the more mountainous areas, the Hornblende 
gneiss often crops out as ledges and bold ridges, 
but at lower elevations it usually occupies broad, 
flat areas or lower ground. It weathers readily 
and is usually covered with a thick layer of resi
dual clay mixed with rock fragments. This clay 
has a strong, dark-red color and is covered with 
a rich, fertile soil. 

GRANITE GNEISSES 

PRECAMBRIAN(?) 

Along the western edge of the Piedmont Pla
teau and throughout much of the Blue Ridge 
Mountains area, according to Keith (see reference 
above), the older gneisses and schists have been 

intruded by a number of rocks which he classed 
as granites and granite gneisses (all highly meta
morphosed) and named in various areas Cran
berry granite. Henderson granite, Max Patch 
granite, and Beech granite. One unit, the Blow
ing Rock gneiss, he did not definitely class as a 
granite, even though he considered it intrusive 
into the older gneisses and the Cranberry gran
ite. 

Little has been published on these. rocks since 
the work of Keith, but a number of workers in 
the area have made observations that caused 
them to doubt the validity of classing these units 
as either intrusive in origin or true granites in 
composition. This is true especially of the Cran
berry and Henderson granites. Brobst (unpub
lished) listed and described the Cranberry granite 
as Cranberry gneiss. He discussed specifically 
some layers, typical of the Cranberry gneiss, which 
are interbedded with other metamorphic rocks 
along the northwest and east borders of the 
Bakersville-Plumtree area, A very County, close 
to . the contact of the large body of Cranberry 
gneiss that surrounds that part of the Spruce Pine 
district on three sides (Kulp and Brobst, 1956). 
Eckelman and Kulp (1956) considered the Cran
berry and Henderson granites to be metasedimen
tary in origin and stratigraphically equivalent. 

During the preparation of the present map it 
was not possible to restudy these units in detail. 
As a result, in the areas covered by published 
folios these units are shown as nearly as possible 
as originally mapped. Outside the areas covered 
by published folios. it is doubtful if the units cor
respond in all details to those in the areas covered 
by published maps. In view of the diversity of 
materials in the units and the intense metamorph
ism which has altered them, it was decided, after 
discussing the problem with a number of workers 
who have made observations in the field, to add 
the word gneiss to each unit originally classed as 
granite. As a result, each of these units originally 
classed as granite becomes a granite gneiss on the 
present map. 

Unnamed Granite Gneiss (gru) 

In Jackson, Haywood, and Swain Counties, west 
and north of Sylva, are areas of Unnamed granite 
gneiss. J. B. Hadley, on a map of the Great Smoky 
Mountains area furnished for use in the prepara
tion of the present map, designated these rocks as 
granite gneiss without formation or unit names or 
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age designations. Hadley et al. (1955, p. 402) 
·classed these rocks as Max Patch and Cranberry 
as mapped by Keith (1904) and described them 
as medium to very coarse genissic granites, gen
"!rally gray but locally pink in color and containing 
minor amounts of leucogranite, amphibolite, peg
matite, and much blue quartz. 

Cameron (1951, p. 10) described one of these 
areas near Bryson City in some detail. He classed 
the rocks of the area as granitic gneisses and de
acribed them as predominantly fine- to coarse
grained leucocratic and mesocratic gneisses, vary
ing in composition from granitic to granodioritic 
;vith well developed foliation and lineation. He 
:;tated that the granite gneisses are cut by dikes 
of fine-grained granite and by dikes of medium
gray granite porphyry. 

Granite Gneiss Complex (gnc) 

Beginning a few miles northeast of Morganton 
and extending in a southwest direction across 
Burke. :VIcDowell. Rutherford, and Polk Counties 
is an area underlain with rocks classed as Granite 
gneiss complex on the present map. About half 
of this area, in Burke and l\lcDowell Counties. 
extending to latitude 35• 30' N. and longitude 82" 
W. in Rutherford County, was mapped by Keith on 
the Morganton quadrangle, which was not pub
lished. He made field surveys in the Morganton 
quadrangle in the years 1896, 1899, 1900, 1901, 
and 1907 and was aided by D. B. Sterrett during 
the last year. Traverse sheets available in the 
C'. S. Geological Survey files show complete cover
age of the quadrangle. Based on these surveys, 
Philip B. King edited a geologic map of the Mor
ganton quadrangle, which appears to be a general
ization by Keith of a more detailed map not at 
present available. 

The central part of the Morganton quadrangle, 
as edited by King, is underlain with a rock unit 
5 to 15 miles wide which is classed as "Cranberry, 
Henderson (and other?) granites (Archean) (in
cludes small areas of Roan gneiss)." Small areas 
of the same unit are shown in the southeast corner 
of the Morganton 30' quadrangle and in the Shelby 
15' quadrangle. Rocks of this unit in Cleveland, 
Lincoln and Burke Counties were named Toluca 
quartz monzonite and classed as Ordovician in age 
by Griffitts and Overstreet (1952). 

The main area of Granite gneiss complex ex
tends southwest from the Morganton quadrangle 
across Rutherford County and well into Polk 
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County. LeGrand and Mundorff (1952) mapped 
this unit in Rutherford County as mica schist and 
granite with schist predominant, and hornblende 
gneiss and granite interlain, and in Polk County 
as granite gneiss interlain with hornblende gneiss. 
and hornblende gneiss and granite interlain. 

Attempts were made to harmonize the mapping 
done by LeGrand and Mundorff in Rutherford and 
Polk Counties with that done by Keith in the Mor
ganton quadrangle. Attempts were also made to 
determine if the granitic material in the Granite 
gneiss complex as shown on the present map could 
be correlated with the granitic rocks in the south
east corner of the Morganton quadrangle and the 
northeast corner of the Shelby quadrangle, which 
Griffitts and Overstreet designated as Toluca 
quartz monzonite of Ordovician age. 

The problem was not fully recognized until com
pilation of the map was well underway, and time 
was not available to work out all the details. Two 
field parties, working independently, spent several 
days in the area and decided that the materials 
mapped by LeGrand and Mundorff in Polk and 
Rutherford Counties and by Keith in the Morgan
ton quadrangle are essentially the same. It was 
decided that in the time available no correlation 
could be made between the granites in the area 
and the Toluca quartz monzonite to the east and 
southeast. 

The rock unit shown on the present map as 
Granite gneiss complex contains mica gneiss, mica 
schist, and hornblende gneiss similar to that in 
tht gneisses and schists described above. In addi
tion it contains granite gneiss similar to Hender
son granite gneiss, and Cranberry granite gneiss 
and also younger granite. 

Hendenon Granite Gneiss {hgg) 

The Henderson granite gneiss unit on the pres
ent map is essentially Henderson granite as origi
nally named and described by Keith (1905) and 
further described ( 1907b). The Henderson gran
ite as mapped by Keith is not shown in contact 
with Cranberry granite at any place on his maps. 
On the present map the main area of Henderson 
granite gneiss begins near i\farion, McDowell 
County, and continues southwest to the South 
Carolina line. West of Marion, a narrow band 
continues northeast along the west side of the 
Shady dolomite and Erwin formation to the limits 
of the Mount Mitchell quadrangle. Recently, Eck
elman and Kulp (1956) extended this band north-
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east to near Linville Falls, .McDowell County, 
where it makes contact with what they considered 
the southern extension of Cranberry granite as 
mapped by Keith in the Cranberry folio. They 
considered the Cranberry granite and the Hender
son granite to be metasedimentary in origin and 
stratigraphically equivalent. 

Keith (1905, p. 4) stated that the Henderson 
granite extended eastward into the Morganton 
quadrangle. A large area in the Morganton quad
rangle (discussed above under Granite gneiss 
complex) was mapped as Cranberry, Henderson 
(and other?) granites No age relations are shown 
between Cranberry and Henderson granites on 
the Morganton quadrangle, but in the legend on 
the Mount Mitchell folio, Keith placed Henderson 
granite above Cranberry granite. The exact 
origin and age of the Henderson granite is un
known. 

The Henderson granite gneiss, whatever its 
origin and age, is composed essentially of rocks 
with a pronounced gneissoid structure. Min
eralogically, the rock consists of orthoclase, pla
gioclase. quartz, muscovite, and biotite, named in 
the order of their abundance. Biotite varies a 
great deal in amount but is usually subordinate. 
The gneiss is usually gray in color but becomes 
lighter on weathering. Porphyritic crystals of 
feldspar are a prominent feature of the gneiss, 
and at many places it is a typical augen gneiss. 
The porphyritic varieties are not limited to any 
particular areas or positions in the gneiss but are 
generally irregularly distributed through it. Por
phyritic \·arieties of the gneiss grade into even
grained varieties, and the two varieties may be 
seen in a single exposure. Even-grained varieties 
of the gneiss are subordinate in amount to the 
porphyritic varieties. 

The rocks of this unit have been greatly changed 
by metamorphism. . In areas where the finer 
grained beds did not contain porphyritic crystals 
of feldspar. the rock has been metamorphosed into 
gneisses and schists similar to those of the Mica 
gneiss and Mica schist units. Areas of mica 
gneiss, mica schist, and hornblende gneiss, too 
small to show on the map, are included at many 
places in the Henderson granite gneiss. 

Weathering of the Henderson granite gneiss 
varies greatly, and as a result the rock produces 
a varying landscape with strong cliffs and ridges 
in places and broad, flat areas in others. The 
Henderson granite gneiss has not been much used, 

but it offers an important source of dimension 
and crushed stone. 

Cranberry Granite Gneiss (cgn) 

The Cranberry granite gneiss unit on the pres
ent map consists essentially of Cranberry granite 
as originally named and described by Keith 
(1903), and further described (1904, 1905, and 
1907c). The name Cranberry granite was first 
given to well developed exposures at Cranberry, 
Mitchell County, now Avery County. The rela
tions of the Cranberry granite gneiss to the Hen
derson granite gneiss have been discussed above 
under Henderson granite gneiss. 

Keith (references listed above) considered the 
Cranberry granite as igneous in origin, Archean 
in age, and intrusive into older formations. He 
described it as granite of varying texture and 
color. and schists and granitoid gneisses derived 
from granite. Included were small or local beds 
of schistose basalt, diorite. hornblende gneiss. and 
pegmatite. 

As pointed out above, a number of workers in 
the area have made observations that caused them 
to doubt the validity of classifying the Cranberry 
granite as either intrusive in origin or a true gran
ite in composition. Brobst (unpublished) describ
ed the unit as Cranberry gneiss, consisting of 
white to gray gneisses, composed chiefly of micro
cline, sodic plagioclase, and quartz. and stated that 
in some layers biotite, muscovite, and rarely horn
blende may be present in amounts in excess of ten 
percent. He described the texture as cataclastic, 
with rounded and fractured porphyroblasts of 
microcline or plagioclase from three millimeters 
to one centimeter across the longest dimension. 

The Cranberry granite gneiss unit occurs as 
strips and patches in the Mountain region along 
the northwest border of the State. These begin 
about the latitude of Asheville in Haywood and 
:\-ladison Counties and continue northeast to the 
Virginia line. The strips and patches which make 
up the unit have an elongation which conforms in 
general with the northeast-southwest trend of the 
mountains. 

The Cranberry granite gneiss, whatever its 
origin, is essentially a gneiss, which grades at 
places into schist. Logs of cores from 12 drill 
holes, varying in length from 400 to 1250 feet, 
which were drilled at the Cranberry iron mine in 
the type locality of. the Cranberry granite in 1943-
1944. were examined during the preparation of 
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this report. These logs, which were prepared by 
·competent geologists, show the rock to be a typical 
gneiss. In addition to gneiss, narrow bands of 
hornblende gneiss, chlorite schist, and pegmatite 
were occasionally shown near the iron-ore veins. 
.3ome of the gneiss in the area is coarse-grained. 
but much of it is medium-grained and uniform in 
:exture. In color. it varies from light to dark 
sray. 

In general, the Cranberry granite gneiss is a 
medium-grained, even-textured rock that varies 
from light to dark gray in color. It is composed 
of quartz, orthoclase, plagioclase, muscovite, bio
~ite, and occasionally hornblende. In some areas 
~he rock is more or less porphyritic, and in some 
places it has a marked red appearance due to the 
presence of red feldspar. The gneiss contains 
many small areas of mica gneiss, mica schist, horn
blende gneiss, schistose basalt. diorite, metadia
base. metarhyolite. and pegmatite. 

The Cranberry granite gneiss has been used to 
a limited extent for chimneys, foundations, and 
bridge piers, but no major quarrying operations 
have developed. The rock withstands weathering 
quite well in natural exposures. It takes a good 
polish and should make an attractive building 
stone. Quarry sites for crushed stone are avail
able at many places. 

Perhaps the most important mineral deposits 
associated with the Cranberry granite gneiss are 
the magnetic iron ores near Cranberry, A very 
Countr. The magnetite deposits, while surrounded 
by the Cr:mberry granite gneiss. did not originate 
with the gneiss. According to Bayley (1923) the 
iron ore was brought up by pegmatites and depos
ited in the gneiss. These iron-ore bodies have been 
of interest for more than a hundred years. Sys
tematic mining was carried on intermittently be
tween 1880 and 1928, and some 2,250,000 tons of 
crude ore. which produced some 1,500,000 tons of 
shipping ore containing 42 to 46 per cent iron, were 
mined. 

Blowing Rock Gneiss (brgn) 

The main area of Blowing Rock gneiss is a 
wedge-shaped body beginning a few miles north 
of Blowing Rock, Watauga County, extending 
southward almost completely across Caldwell 
County and coming to a point at its southern end. 
A small area is shown near Creston, Ashe County. 
Keith ( 1903) named the unit Blowing Rock gn·eiss 
because it is well developed near the town of 
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Blowing Rock. He classed it as an igneous rock, 
intrusive into Cranberry granite and older forma
tions and described it as chiefly dark, coarse, por
phyritic gneiss. 

The unit consists of two varieties, one contain
ing large porphyritic crystals of orthoclase feld
spar embedded in a groundmass of quartz, feld
spar, biotite, and muscovite, and the other con
sisting of the same minerals in grains of uniform 
size. The porphyritic crystals vary in length from 
three. inches down to one-quarter of an inch and 
are frequently twinned. Many layers of fine
grained, black and gray schist are present in the 
unit. Biotite is so abundant that both varieties 
of the rock have a rather dark-gray color. The 
unit as a whole has been so much altered by fold
ing and metamorphism that while some of it is 
gnEissoid, much of it is distinctly schistose. 

The rocks weather slowly, and outcrops are 
abundant. as in the Blue Ridge near Blowing 
Rock and south of Boone. Complete weathering 
produces a reddish-yellow clay, which is usually 
covered with light, well drained, fertile soil. 

The Blowing Rock gneiss has been used locally 
to a limited extent, but its importance as a build
ing stone has not been realized. The formation 
contains material suitable for ornamental and . 
building uses that can be obtained in great abund
ance. 

Max Patch Granite Gneiss (mpgn) 

Max Patch granite gneiss consists entirely of 
Max Patch granite as mapped by Keith (1904 and 
1905). It was named for :\lax Patch Mountain in 
Madison County, North Carolina. which may be 
considered the type locality. In North Carolina 
the unit is limited to Haywood and Madison Coun
ties, with small extensions in Cocke and Unicoi 
Counties, Tennessee. Keith classed the unit as 
almost wholly coarse grained, in places porphy
ritic and in places of uniform grain. It is com
posed of orthoclase, plagioclase, quartz, biotite, 
and a little muscovite. At many places crystals 
of orthoclase feldspar more than an inch long are 
present. The porphyritic variety is dull white to 
light gray in color, while the even-grained variety 
is darker in color due to the biotite present. An
other variety of considerable extent is a coarse 
red granite which gets its color from the red feld
spar present. The red feldspars are often par
tially altered to epidote, giving the rock an at
tractive color. In places the feldspar has been 
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so far replaced by epidote that this mineral com
poses one-third to one-half of the bulk of the rock. 

The unit has been so completely metamorphosed 
that most of it has a gneissic to schistose struc
ture, and little, if any, true granite remains ·un
altered. The porphyritic variety of the unit has 
been altered to augen gneiss, while the even
grained variety has been altered to gneiss or 
schist. 

Weathering reduces the surface of the unit 
slowly, and as a result it commonly occupies higher 
ehvations and steep slopes. Complete decay re
sults in a reddish or brownish clay of no great 
depth. Where soils accumulate on gentle slopes, 
they are rich and fertile. 

Mineral deposits are scarce in the Max Patch 
granite gneiss. A few small pegmatites near 
Lemon Gap, Madison County, contain small 
amounts of radioactive minerals. Some of the red 
feldspars, partly altered to epidote, make beautiful 
polished specimens, but the rocks of the unit have 
not become important as building materials. 

Beech Granite Gneiss (bgn) 

Beech granite gneiss consists of Beech granite 
as mapped by Keith (1903, 1905, and 1907c) and 
named for Beech Mountain, Avery County, where 
it is best developed. The largest area lies in and 
around Beech Mountain in A very County, and 
extends westward into Carter County, Tennessee. 
Three other small areas are shown on the map, 
~ne around Blowing Rock in Watauga and Cald
well Counties, another west of Roan Mountain, 
jfitcheil County, and extending into Carter Coun
ty, Tennessee, and a third in the western part of 
Yancey County, extending into Unicoi County, 
Tennessee. 

The unit consists of three varieties of granite 
gneiss. One is a coarse-grained, usually porphy
ritic rock. another is medium to fine grained, while 
the third is a coarse, red variety. In the porhy
ritic variety, crystals of orthoclase feldspar as 
much as two inches in length are often present. 
The chief minerals present in the unit are ortho
clase and plagioclase feldspar, quartz, biotite, and 
a -little muscovite. The porphyritic variety is dull 
white to light gray in color, the medium- to fine
grained variety is darker in color due to the pres
ence of biotite mica, while the red variety gets its 
color from many pink or red feldspar crystals 
present. 

The unit has been greatly changed by meta-

morphism. The mineral composition is essentially 
that of a granite, but the rocks composing the'unit 
have a decided gneissic structure often becoming 
schistose with an increase of mica. The rocks of 
this unit are not too readily attacked by weather
ing and usually underlie higher ground. On 
complete weathering they produce a thin, brown
ish clay containing much sand. On gentle slopes 
where soils develop, they are strong and fertile. 

Mineral deposits are not known to occur in the 
Beech granite gneiss. The unit contains rock 
varieties that should make excellent building and 
crushed stone, but due mainly to location, they 
have not been developed. 

GRANITES AND MAFIC IGNEOUS ROCKS 

Rocks of definite igneous origin that have under
gone varying amounts of metamorphism and pos
sess textures ranging from massive to gneissic are 
classed as Paleozoic ( ?) , Paleozoic, and Trias
sic ( ?) on the present map. The units classed as 
Paleozoic ( ?) could probably be classed as Paleo
zoic without the query, as most of them, except 
the dunites, have been considered for years as late 
Carboniferous in age and were shown on the 1932 
Geologic Map of the United States as Carbonifer
ous ( ?) • However, little has been done to prove or 
disprove this classification since 1932, and it was 
thought best to show them on the present map as 
Paleozoic ( ?) • 

PALE0%01CC?l 

There are five rock units in this group, four of 
which consist of granite, syenite, and diorite
gabbro. The fifth is classed as dunite and con
sists essentially of peridotite and pyroxenite, part
ly altered to talc, soapstone, and serpentine. The 
positions of these units in the column is arbitrary. 

Dunite (du) 

Dunite bodies are most abundant in the Blue 
Ridge Mountains where more than 250 outcrops 
occur in a northeast-southwest trending belt ap. 
proximately 175 miles long. A few small bodies 
occur in the western half of the Piedmont Plateau, 
but the most important bodies outside the Blue 
Ridge Mountains are found in the northern part 
of Wake County. Only a few of the larger bodies 
in the Blue Ridge Mountains and those in Wake 
County are shown on the map. In the mountains 
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· the bodies vary greatly in size. The smallest, 
near Otto, contains 1500 square feet, while the 
largest. near Swannanoa in Buncombe County, is 
four miles long with a maximum width of nearly 
one mile. One of the most interesting is a ring 
dike near Webster, Jackson County, with a major . 
axis six miles long and a minor axis about four 
miles long. In Wake County the deposits vary in 
length from a few hundred feet to nearly two 
miles. · 

The age of the dunites is not definitely estab
lished. Keith (folios listed above) classed the 
dunites as Archean in age. He considered them 
intrusive into and closely related to the Roan 
gneiss but older than Cranberry and other gran
ites which he classed as Archean in age. Pratt 
and Lewis ( 1905, p. 159) su.ggested that they may 
have been formed during the Taconic revolution 
at the end of the Ordovician period. Parker 
(1952), Brobst (unpublished) and King (1955) 
classed the dunites as Paleozoic in age. 

The dunites consist chiefly of peridotite and 
pyroxenite, in part altered to talc, soapstone. and 
serpentine. Some deposits consist almost entirely 
of olivine, and some contain small amounts of 
pyroxene minerals, but most of them have been 
altered extensively by metamorphism and hydra
tion. :.!any of the deposits in their present state 
consist of talc, soapstone. serpentine, asbestos, 
chlorite, vermiculite, and varying amounts of car
bonate. Unlike most metamorphosed rocks they 
~how only minor schistosity. Amphibole minerals. 
:-:uch as tremolite and actinolite, often form 
hunches and radiating clusters in soapstone. 

The dunites in general weather slowly and often 
:;tand out as hills and ledges with much barren 
rock exposed at the surface. Final decay leaves a 
:;tiff yellow clay of little depth, and soils derived 
from this clay are of no value. Many of the de
posits, particularly in the Blue Ridge Mountains, 
are covered sparsely with a stunted vegetation. 

The dunites contain a wide variety of minerals 
that have been of interest at different times for 
many years. Many of the deposits contain varying 
amounts of chromite; and, while the production 
has been limited. much prospecting has been car
ried out for this mineral. At a few places, 
especially near Webster and Democrat. nickel sili
cate veins are conspicuous in the dunite, and con
siderable prospecting was carried out for nickel 
at Webster more than fifty years ago. The dunites 
contain varying amounts of corundum. Between 
1871 and 1905, North Carolina was an important 
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producer of corundum, most of which came from 
dunites. Talc and soapstone, associated with the 
dunites, have been of interest for many years, and 
small amounts have been produced. The most 
important period of activity was during World 
War II. when considerable amounts of ground talc 
and crayons were produced around Marshall, Mad
ison County. In recent years, considerable inter
est has developed in the olivine associated with 
the dunites. Hunter (1941) described some 
twenty-five deposits in the Blue Ridge Mountains 
thr.t contain 230 million tons of high-grade olivine 
and niore than one billion tons of partly altered 
olivine. Varying amounts of vermiculite are as
sociated with some of the dunites, and vermiculite 
production, which began in North Carolina in 
1933, has continued intermittently since that time. 

Granite (gr) 

The rocks included in this unit are abundant 
along the western edge of the Coastal Plain and 
throughout the Piedmont Plateau. They were 
divided into three belts by Watson and Laney 
( 1906), as follows: ( 1) Eastern Piedmont and 
Western Coastal Plain Belt: (2) Central Piedmont 
Belt (Carolina Igneous Belt); and (3) Western 
Piedmont Belt. 

The rocks of the three belts are essentially gran
ite according to the commonly accepted meaning 
of the term. They consist in general of quartz. 
orthoclase. plagioclase, biotite. a little muscovite. 
and \'arring amounts of accessory minerals, such 
as chlorite. epidote, titanite. zircon. and mag
netite. On the basis of accessory minerals. varie
ties such as biotite granite and biotite-hornblende 
granite may be recognized. Councill ( 1954), on 
the basis of microscopic studies of the feldspars 
present. pointed out that in addition to granite. 
granodiorite is present. and quartz monzonite is 
common. He stated: "Many of the so-called 
granites of North Carolina approach more closely 
the mineral composition of granodiorite and/or 
quartz monzonite than normal granite." 

Each of the three belts listed above contains 
distinctive granites that seem to justify a brief 
description. 

The western boundary of the Eastern Piedmont 
and Western Coastal Plain Belt is formed by sedi
mentary rocks of Triassic age. In general the 
granites of this belt are massive. even-granular 
rocks, that show little effects of metamorphism. 
Jointing is common but not excessive at any place. 
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The textures present are chiefly medium to coarse 
grained. Porphyritic texture, though not abund
ant, is present at many localities, while fine
grained texture is seldom found. Two basic 
colors, one a light to medium gray and the other 
light to medium pink, sometimes approaching red, 
pre:dominate. Outcrops, while not abundant, are 
common throughout the belt. Along stream val
leys, outcrops form elongated masses and ledges; 
while in rolling topography, large boulders are 
often found. A way from streams in relatively fiat 
topography, fiat to dome-shaped masses often oc
cur. Where it has not been removed by erosion, 
the granites are covered with a residuum varying 
from a few inches to as much as 25 to 40 feet 
thick. This residuum varies in color from buff. 
yellow, and red to reddi_sh-brown, depending on 
the weathering of the underlying granite. 

The granites of the Central Piedmont Belt 
(Carolina Igneous Belt) occupy a region several 
miles wide in the central part of the Piedmont 
Plateau. In this belt bodies of granite, varying 
greatly in shape and size. have intruded older 
rocks. On the basis of work by Mundorff (1948) 
and LeGrand and Mundorff (1952), the granites 
of this belt can be divided into three distinct geo
graphic areas. 

In one area, the granite, which Mundorff (1948) 
mapped as Sheared granite, crops out as an irreg
ular and interrupted zone across northern Ran
dolph County, southeastern Guilford County, most 
of Alamance County, the southeastern corner of 
Caswell County, and into central Person County. 
The granite is most commonly a coarse-grained 
rock of light-pink color, composed chiefly of ortho
clase, plagioclase, quartz, and biotite. At a few 
places, it is light gray and medium grained, with 
plagioclase as the chief feldspar. The granite is 
badly crushed and broken with the development 
of a schistose or gneissic structure. 

Basic dikes that vary from green to brown in 
color occur nearly everywhere in the granite in 
great numbers. Rarely does an outcrop of 200 
to 300 feet of granite fail to expose one or more 
dikes, and at many places 10 to 12 dikes cut a 
granite body of that size. The dikes are more 
numerous and closely spaced along the margins of 
the granite. In some marginal exposures dike 
material is more abundant than granite. The dikes 
are fine grained, schistose in structure, and com
posed chiefly of chlorite, biotite, plagioclase, and 
augite. The granites of this area were intruded 
into basic volcanic rocks, largely of andesitic ori-

gin. Councill (1954, p. 56) described these gran
i~s as containing inclusions of basic volcanic 
rocks, probably of andesitic composition. It is 
prc.bable that the dikes described above are in part 
dikes and in part inclusions from the basic vol
canic rocks into which the granite was intruded. 

In the second area, the granite, which Mundorff 
(1948) mapped as Porphyritic granite, crops out 
as irregularly shaped masses and elongated bodies 
in the southeastern corner of Rockingham County, 
across northwestern Guilford County, and in the 
southeastern half of Forsyth County. The granite 
in this area is coarse grained to porphyritic in tex
ture and usually medium gray in color. Porphy
ritic crystals of orthoclase feldspar up to eight 
inches in length have been observed in this granite. 
The groundmass consists of feldspar, quartz, and 
biotite. At many places dikes and fingers of 
granite can be seen cutting the surrounding gneiss 
and schists parallel to the regional strike. The 
granites have intruded these rocks much more 
complexly than could be shown on the map. Ex
cept for gneissic structure around the margins of 
the bodies, which was probably inherited from the 
gneisses and schists into which the granite was 
intruded, no effects of shearing or metamorphism 
are present. 

In the third area, the granite, which LeGrand 
and Mundorff (1952) and LeGrand (1954) map
ped as Granite and Granite-diorite complex, be
gins about the Forsyth-Davidson county line, lies 
west of the Gold Hill fault, and continues south
west to the South Carolina line. Mundorff and 
LeGrand mapped the rocks of this area as Granite: 
Granite and diorite. granite predominant: and 
Diorite and granite, diorite predominant. On the 
present map, the first two of these have been com
bined in one unit, Granite. The diorite and gran
ite, diorite predominant unit has been included 
in the Diorite-gabbro unit, which is discussed as 
a separate unit. In using this subdivision, the 
boundaries between the Granite unit and the Dio
rite-gabbro unit are necessarily somewhat indef
inite. In this area granite occurs in some places 
as distinct bodies and in other places interlayered 
with diorite. Large bodies composed essentially 
of granite, occur in northern Davidson and eastern 
Davie Counties, in Rowan County, and in southern 
Iredell and Catawba Counties. Large areas of 
granite-diorite complex, in which granite predom
inates and which are shown as granite, occur in 
Davidson, Davie, Rowan, Cabarrus, Mecklenburg, 
and eastern Gaston and Lincoln Counties. In the 
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. granite-diorite complex, the relations of the gran
ite and diorite are uncertain. At many places, 
relations suggest that granite has intruded dio
rite, while at others it appears that diorite has 
intruded granite. In western Gaston and Lincoln 
Counties, granite has been intruded into gneisses 
and schists, forming a complex. Where granite 
predominates, this complex has been mapped as 
Granite. As a result, considerable gneiss and 
schist are included in the granites in Gaston and 
Lincoln Counties. 

The granites of this area vary from fine grained, 
through medium grained to porphyritic in texture, 
with medium-grained and porphyritic texture pre
dominating. Porphyritic granites are common 
along the western part of the area in Gaston. Ire
dell. Rowan, and Davie Counties and northwest 
of Concord, Cabarrus County. The other granites 
of the area vary from medium to fine-grained in 
texture. with medium-grained texture predomi
nating. Outcrops are common and \'ary from 
large boulders to fiat-surface areas. Colors vary 
from almost white through various shades of gray 
and pink to almost red. Minerals present consist 
of orthoclase, plagioclase, quartz, biotite, musco
vite, and various accessory minerals. 'Where gran
ite is associated with diorite, hornblende often 
occurs in the granite. Jointing is widespread but 
not excessive at any place in these rocks. The 
larger bodies, composed essentially of granite, 
show little metamorphism, but where granite has 
been intruded into gneisses and schists and in the 
granite diorite complexities. gneissic structure is 
often found. The rocks of this area react readily 
to the forces of weathering, and as a result the 
residuum varies in thickness from a few inches to 
many feet. The residuum covering the granites 
varies from buff through yellow to reddish-brown 
in color. while that covering the granite-diorite 
complex is much darker in color. 

The granites of the Western Piedmont Belt con
sist of numerous bodies of varying size and shape 
lying between the Central Piedmont Belt and the 
Blue Ridge, exclusive of the Mount Airy granite 
in northern Surry County. The granite in north
ern Stokes and eastern Surry Counties are largely 
porphyritic. The others are medium to fine grain
ed, with medium-grained rocks predominating. 
:\lost of these rocks may be classed as biotite 
granite, since biotite is common in all the outcrops. 
They are composed of orthoclase. plagioclase, 
quartz. biotite. a little muscovite, and minor ac
cessory minerals. They vary from massive gran-
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ite, showing no metamorphism, as in Stone Moun
tain, Wilkes County, to gneissic and schistose rock. 
where granites have been intruded into gneisses 
and schists. Outcrops are in the form of boulders 
and fiat-surface exposures. Stone Mountain in 
northern Wilkes County, is a barren, granite 
monadnock. 500 to 600 feet high and measuring 
three to four miles in circumference at the base. 
The residuum in the various areas is similar in 
composition and color and equally as thick as that 
found in other granite regions of the State. 

The rocks of the Granite unit as a whole have 
intruded a wide variety of older rocks. As a result, 
many small bodies and lenses of these older rocks, 
chiefly in the form of gneisses, schists, and meta
morphosed volcanics, are included in the Granite 
unit. The rocks of this unit contain quartz veins. 
pegmatite dikes, and dikes of granite, quartz por
phry, aplite, diorite, gabbro. and diabase. which 
vary in amounts and sizes from place to place. 

Mineral deposits as such are not abundant in the 
Granite unit. but the granites of the unit are the 
basis of an important quarrying industry. Quar
ries too numerous to discuss here, but which have 
been described by Counciil ( 1954), are widespread 
throughout the unit and furnish a large produc
tion of dimension and crushed granite. 

Syenite (sy) 

The only discrete body of syenite in the State 
is a ring dike, approximately 22 miles in circum
ference, located in the west-central part of Cabar
rus County, LeGrand and Mundorff (1952). The 
outcrop of this syenite body varies in width from a 
few hundred feet at its southern limits to more 
than a mile along its western border, where it is 
crossed by Rocky River. The Syenite is more re
sistant to erosion than the surrounding rocks and 
stands out strongly in relief. The area of outcrop 
is generally marked by large boulders and pedistal 
rocks. The rock is an augite-syenite, composed 
largely of bluish-gray feldspar and augite. It is 
uniformly of coarse texture and massive in stl·uc
ture showing no effects of metamorphism. The 
absence of a fine-grained matrix permits the sye
nite to disintegrate into a residual granular ma
terial that makes excellent road metal. 

Mount Airy Granite (mag) 

The name, Mount Airy Granite, is introduced by 
the writers for a body of granite approximately 
eight miles long and four miles wide. which is 
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located around Mount Airy in northeastern Surry 
County. Much of the granite in this area is deeply 
weathered and covered with a thick layer of resi
dumm. The most important outcrop is located one 
mile north of Mount Airy, where a body of fresh 
granite more than five thousand feet long occupies 
th€: crest of a prominent hill. The rock is a very 
light gray, nearly white, biotite granite of medium 
texture, composed of orthoclase, plagioclase, 
quartz, biotite, and minor amounts of apatite, zir
con, muscovite, chlorite, and epidote. On the basis 
of the feldspar content, it is best classed as a 
quartz monzonite. The rock contains no injurious 
minerals and is free of joints and the effects of 
metamorphism. Quarrying was started at Mount 
Airy in 1890 and has continued uninterrupted 
since that time. Over the years, the qaality and 
attractiveness of the rock· has made Mount Airy 
granite a popular building stone. The absence of 
joints and lack of metamorphism have made pos
sible the production of dimension stone of almost 
any desired size. The rock is used extensively for 
the construction of mausoleums, bridges, statues, 
and as architectural stone and curbing. Large 
amounts of crushed stone are produced also. 

Diorite-Gabbro (digb) 

Rock of the Diorite-gabbro unit are confined 
largely to the Central Piedmont Plateau, where 
they are associated with granites of the Central 
Piedmont Belt (the Carolina Igneous Belt), dis
cussed above. They are most abundant west of 
the Gold Hill fault and south of Forsyth and Yad
kin Counties, but a few small bodies are found in 
southeastern Guilford County, southern Caswell 
and Person Counties, and in the northeastern cor
ners of Person and Granville Counties. The rocks 
of this unit range locally from diorite to gabbro 
but, as a whole, are intermediate between true dio
rite and gabbro. Some rocks consisting of diorite 
and granite, diorite predominating, are included 
in the unit. Areas of relatively true diorite and 
gabbro have been designated on the map, but most 
of the rock is shown as Diorite-gabbro. Bodies of 
almost normal diorite occur in southeastern Guil
ford, southern Caswell, and Person Counties . 
Bodies of nearly normal gabbro are found in 
northeastern Granville and Person Counties, in
side the syenite ring dike in Cabarrus County, and 
from a short distance north of Barber south to 
Bear Poplar in Rowan County. The Diorite-gab
bro is a coarse-textured rock that is distinctly 
massive and not closely jointed. It is composed 

chiefly of hornblende or pyroxene, plagioclase, and 
varying amounts of quartz and accessory min
er~ils. In some places it is exposed as rounded 
boulders or flat outcrops that are not much weath
ered, but in most places it is deeply weathered, 
and covE'red with a thick layer of soil that is 
deep red or brown and relatively fertile. At sev
eral places, both on interstream areas and along 
valleys, shallow depressions resembling sinks in 
limestone are present. These appear to be the 
result of weathering and solution of the Diorite
gabbro. 

PALEOZOIC 

The four units in this group have been studied 
and described by Olson (1944), Griffitts and Over
street (1952), Parker (1952), and Overstreet 
and Griffitts (1955) and classed as Paleozoic. 
These workers did not agree completely as to the 
position the units occupy in the Paleozoic, but they 
were in agreement in classing them as Paleozoic 
in age. Two of these, Toluca quartz monzonite 
and Cherryville quartz monzonite, consist in part 
of Whiteside granite as mapped by Keith and 
Sterrett (1931). 

Toluca Quartz Monzonite (tqm) 

Toluca quartz monzonite consists of numerous 
bodies of varying shape and size, occupying a belt 
extending across central and western Cleveland 
County, western Lincoln County, and into southern 
Burke County. It was named by Griffitts and 
Overstreet ( 1952) for the town of Toluca in the 
western edge of Lincoln Count:r. Individual bod
ies vary from a few inches to several thousand 
feet thick and from a few feet to ten miles long. 
In general, these are parallel to the foliation of 
the mica gneiss into which they were intruded but 
occasionally cross it. Outcrops are not abundant 
as the rock is deeply weathered and underlies 
broad areas of light-gray soil. Toluca quartz 
monzonite is typically a medium gray, moderately 
gneissic rock. Usually, the smaller bodies are 
more strongly foliated than the larger, which, 
while gneissic throughout, are more strongly fol
iated near the margins. Chief minerals are oligo
clase, microcline, orthoclase, quartz, and biotite. 
Minor amounts of garnet and muscovite and small 
amounts of apatite, zircon, ilmenite, and monazite 
are present. The rock is characterized by a wide 
variation in texture and composition. The texture 
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is everywhere gneissic, but the size, shape, and 
arrangement of the grains vary widely. 

Monazite-bearing pegmatites genetically associ
ated with the quartz monzonite inject it and occur 
parallel to the foliation of the surrounding gneiss. 
fhese dikes vary from a few inches to several feet 
:n thickness and often attain lengths of several 
nundred feet. Overstreet and Griffitts (1955, p. 
556) classed the Toluca quartz monzonite as early 
Ordovician in age. 

Cherryville Quartz Monzonite (cqm) 

Cherryville quartz monzonite occupies a broad 
belt across eastern Cleveland, western Gaston, and 
central Lincoln Counties. The unit was named by 
Griffitts and Overstreet (1952) for Cherryville, 
Gaston County. Outcrops are not abundant as the 
rock underlies thick layers of light-gray soil. 
South of Cherryville, the belt is parallel to the 
structure of the older rocks, but north of Cherry
ville, it bends eastward and crosses the structures 
of the older rocks. The Cherryville quartz mon
zonite contains many inclusions of country rock. 
It is essentially a gray, even-grained, massive to 
slightly gneissic rock, consisting chiefly of two 
varieties, one containing muscovite and biotite 
and the other containing muscovite but no biotite. 
It is, in general, a medium-grained rock, composed 
of oligoclase, microcline, quartz, muscovite, and 
biotite, with minor amounts of zircon, ilmenite, 
and apatite. Overstreet and Griffitts (1955, p. 
556) classed the Cherryville quartz monzonite as 
probably Devonian in age. 

Two major varieties of pegmatite dikes, spod
umene-bearing and mica-bearing, are related to 
the Cherryville quartz monzonite. Spodumene
bearing pegmatites are restricted to the tin-spod
umene belt that lies along the east side of the 
Cherryville quartz monzonite bodies. These dikes 
are most commonly in gneiss, but some extend into 
the quartz monzonite bodies. These dikes vary 
from zoned and nongneissic, north of Kings Moun
tain, to gneissic and nonzoned, south of Kings 
Mountain. Mica-bearing pegmatites that are well 
zoned occur in the northern part of the Lincolnton 
and Shelby quadrangles. These form dikes that 
cross the foliation of the enclosing gneiss and also 
the Toluca quarts monzonite. 

Whiteside Granite (wg) 

The Whiteside granite unit on the present map 
is essentially Whiteside granite as originally nam-
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ed and described by Keith ( 1907b). It was named 
for the -cliffs. of Whiteside Mountain, JackSon 
County, where it is well developed. On the pres
ent map, it is shown as several areas of varying 
sizes and shapes, along the southern boundary of 
the State in Henderson, Transylvania, and Macon 
Counties. The granite is a light-gray, even-grain
ed, massive rock, composed of orthoclase, plagio
clase, quartz, muscovite, biotite, and minor 
amounts of magnetite, ilmenite, and garnet. Bio
tite varies in amount and is often absent. The 
granite was injected into older rocks, parallel to 
their foliation, and often contains inclusions of 
gneiss and schist. Two varieties were described 
by Keith. One is fine to medium grained and 
massive, the other contains a decided flow banding. 
Outcrops vary with topography, and much of the 
granite is covered with thick layers of light red 
to yellowish soil mixed with sand. 

Alaskite (al) 

The A.laskite unit consists essentially of a 
coarse-grained pegmatitic granite that crops out 
near Spruce Pine, Mitchell County, as a number 
of bodies varying greatly in size and shape. The 
rock, which has been of interest to miners in the 
Spruce Pine district for several years, was desig
nated by Hunter (1940) as alaskite. It consists 
essentially of oligoclase, quartz, microcline, and 
muscovite, listed in the order of abundance. Dark
colored minerals are almost absent, but small 
amounts of biotite and garnet occur at places near 
inclusions or contacts with country rock and are 
apparently products of contamination. The rock 
is not true alaskite, but the name is so well estab
lished in the Spruce Pine district that it is used 
here. The alaskite masses are granitoid in tex
ture and uniform in grain size and mineral con
tent. Much of the rock is sufficiently coarse
grained to be called pegmatite, but its uniformity 
and wide extent make the name Alaskite appro
priate. The alaskite bodies contain many inclu
sions of gneiss and schist near their margins, but 
internally they are relatively free of such. Alas
kite bodies containing inclusions of gneiss and 
schist often grade into gneiss and schist, contain
ing numerous bands and lenses of alaskite. Most 
inclusions, as well as alaskite bands and lenses, 
are parallel to one another and to the foliation of 
the country rock. 

Pegrnatites occur in all parts of the alaskite. but 
the average size and number is greater near the 
margins of the alaskite bodies. The pegmatites 
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in alaskite and in the surrounding gneisses and 
·schists are important sources of mica, feldspar, 
kaolin, and other minerals, for the production of 
which the Spruce Pine district is widely recogniz
ed. Sheet mica is obtained almost exclusively 
from pegmatites. For many years, feldspar and 
kaolin were produced from fresh and weathered 
pegmatites. As the demands for these minerals 
increased, attention was directed to alaskite, and 
it is now the chief source of feldspar, kaolin, and 
ftake, or scrap, mica. Large bodies of unaltered 
alaskite serve as a source of feldspar by flotation. 
In many places, the alaskite is deeply weathered, 
often to depths approximating a hundred feet. 
Many of these weathered deposits are rich in 
kaolin and contains considerable ftake mica. Most 
of the kaolin· and a large p~rt of the ftake mica 
produced in the State are being obtained from 
weathered alaskite. Economically, Alaskite is 
one of the most important rock units shown on 
the present map. 

TRIASSIC(?) 

Two units, Bakersville gabbro and Diabase 
dikes, are shown as Triassic ( ?) on the present 
map. Diabase dikes have been considered of pos
sible Triassic age for many years and probably 
should be classed as Triassic without the query; 
however, there is some question as to the exact 
age of the Bakersville gabbro. Keith ( 1903) first 
named this unit and described it in the text as 
Juratrias ( ?) but showed it in the legend on the 
geologic map as Juratrias without the query. The 
unit has received considerable attention in recent 
years. but its exact age is still in doubt. Kulp and 
Brobst (unpublished) showed Bakersville gabbro 
on an unpublished geologic map of the Spruce 
Pine district as Devonian. Brobst ( 1955, pp. 584-
585) described the unit briefly and pointed out 
that it is considered younger than the alaskite and 
pegmatites. As to age, he stated, "The Bakersville 
might have been emplaced between the late Ordo
vician or early Silurian and the Triassic." The 
Committee on Geologic Names of the U. S. Geo
logical Survey recommends Triassic ( ?) for the 
Bakersville gabbro, and it is so shown on the 
present map. 

Bakersville Gabbro (1tg) 

Bakersville gabbro outcrops are shown. on the 
map near Bakersville, Mitchell County, and south 
and west of Elk Park and Cranberry, A very 

County. The major outcrop near Bakersville is 
roughly triangular in shape, with a maximum 
length of five miles and a maximum width near the 
base of the triangle of about three miles. The 
outcrop near Elk Park and Cranberry is about two 
miles long and one mile wide. A number of out
crops too small to be shown on the map are found 
in tbe general area. Keith (1903) named the unit 
for Bakersville, Mitchell County, and described it 
briefly. It is a dense, hard, unmetamorphosed 
rock, nearly black when fresh but becoming red
dish brown on weathering. It is composed chiefly 
of plagioclase, hornblende, and pyroxene in crys
tals of medium size, with small amounts of mag
netite, epidote, and garnet as accessory minerals. 
The texture is usually massive and granular but 
occasionally becomes aplitic. Outcrops consist of 
spheroidal masses and boulders mixed in a dark
brown clay. 

Diabase Dikes (1td) 

Diabase dikes of probable Triassic are widely 
distributed throughout the Piedmont and Moun
tain regions of North Carolina. They are most 
abundant in and adjacent to sedimentary rocks of 
Triassic age along the eastern and central Pied
mont region, but become less common in the west
ern Piedmont and are found sparingly in the Blue 
Ridge region. They also occur frequently along 
the western edge of the Coastal Plain where pre
Triassic rocks are not covered by younger sedi
ments. Because of the \vide distribution and 
limited area of outcrop, Diabase dikes are shown 
in only two localities on the map. One of these 
is the Deep River basin in Chatham. Lee, and 
Moore Counties, and the other is an unusually long 
dike northeast of Morganton, Burke County. In 
the Deep River basin, according to Reinemund 
(1955), who gave an excellent description of the 
diabase intrusives in that basin, dikes, sills, and 
sill-like masses occupy about four percent of the 
Triassic rocks. Diabase dikes in the Deep River 
basin vary in width from less than an inch to 320 
feet and in length from a few feet to nearly seven 
miles. Most dikes in the area are between 20 and 
75 feet wide and are fairly constant in width for 
several thousand feet of length. Sills and sill-like 
intrusives of diabase are abundant in the Deep 
River basin Triassic sediments and range in thick
ness up to 400 feet. In the Morganton area, an 
unusual diabase dike extends in a northwest-south
east direction with minor interruptions for nearly 
twenty miles. 
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Table 2.2 Range of Values of Hydraulic Conductivity 
and Permeability 

Rocks Unconsolidated 1r 1r K K K 
-----1--a_e_c_o_s,_rs__ (darcy) (cmZ) (cmls) (m/sl (qal/daylft2) 

to·• to·3 to·5 

to-• to_, to.... to-' 

Table 2.3 Conversion Factors for Permeability 
and Hydraulic Conductivity Units 

to' 

- , 

tO 

Hydraulic conductiVity. K 

cml 

•m: I 
(l: 9.29 X 102 
Ju~· 9.87 x lo-' 
m s 1.02 ;,c JO-l 
''' J.ll x 10-• 
I S 111 da~ ft:S.42 :~ 10-10 

ft2 

1.08 X JO-J 
I 

1.06 X I0-11 
1.10 X Jo-1 
3.35 X JO-! 
5.83 X IO•IJ 

darcv 

1.01 X JOI 
9.42 X 1010 

I 
1.04 X JO! 
3.15 X 10' 
5.49 X JO-l 

•ro obtatn Jc in frZ, multiply 1c in cml by 1.08 x IO-l. 

m/a 

9.80 ;-c IOZ 
9.11 X 10! 
9.66 x 10·• 

I 
3.05 X JO-t 
4.72 X 10-' 

ft/1 

3.22 X JOl 
2.99 X 101 
3.17 X 1o-s 

3.28 
I 

J.SS x 1o·• 

u.s. oavcs.y'ft' 

I.BS X 10' 
1.71 X 1012 
1.82 X 101 
2.12 x to• 
6.46 X JOS 

I 
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Table 5.--Summary statistics defining depth to water. casing depth. and saturated thickness of reg~lith 
according to topographic group in the Blue Ridge and Piedmont physiographic provincps\ 

(Statistics for wells penetrating bedrock beneath the western edge fl. 
of the Coastal Plain sediments are given for comparison.] I 

llue Rldae Pled.ont eo .. tal Plain ! 
Well characteristic 

Drava and Slop .. and Hilla and All N1.18ber Drava and Slop .. Hilla and All N .. ber All ll .. ber 
valley a flats rldaea vella of vella valley• and flata rtdaea vella of -lla vella of vella 

Averaae water level r 2l.4 37.5 62.9 17.1 507 22.1 29.3 36.8 ll.) 2,326 18.8 llo5 
(feel below land surface) 

Hedlan water level 18 35 so )0 507 20 25 32 27 2,326 15 145 
(feel below land surface) 

w Averaae cas Ins 50.1 57.7 66.6 56.8 698 52.7 5).2 50.0 52.0 2,685 71.7 293 
0 (feel) 

Hedlan casing 41 55 60 51.5 698 4S 46 41 4lo 2,685 6l 291 
(feel) 

Averaae saturated thickness ]2.2 27.6 20.8 28.0 422 ]1.6 24.6 20.4 24.0 1,749 47.7 ll2 
of reaollth (feet) 

Hedlan aaturated thlckneaa 21 20 10 20 422 28 15 9 ll 1,749 44.5 112 
of reaollth (feet) 

1/ • - Topoaraphy of bedrock aurface cannot be deter•lned. Influence of topoaraphy on well yield In Coaatal Plain la unknown. 

- - - - - - - - - - - - - - - - - - -
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LETTER OF TRANSMITTAL 

Raleigh, North Carolina 

February 15, 1954 

To His Excellency, Ho~ORABLE "WILLIAM B. UMSTEAD 

Governor of North Ca1·olina 

SIR: 
.. 
I have the honor to submit herewith manuscript for publica-

tion as Bulletin No. 68, "Geology and Ground Water in the 
Statesville Area, North Carolina," by Harry E. LeGrand. 

This report is another in the series being prepared on ground 
water in the State by the North Carolina Department of Con
servation and Development in cooperation with the United States 
Geological Survey. In most parts of North Carolina, grounrl 
water is becoming increasingly important as a source of supply 
for industries, municipalities, and schools. It is believed that 
this report will be of value to those interested in ground water 
in the Statesville area. 

iii 

Respectfully submitted, 

BEN E. DOUGLAS, 

Director. 



I I I i 

I 
I 

•. 

·--··--------------------...1 

CONTENTS 
Page 

1 
2 

Abstract ·············-········· -··--·---------------··---·---------·-·-··:. .. ...... -·----·-· -··· ·--· ... 
Introduction ... :.·---~-----------· -------------··-----· ·--.. ..... --···-··--·--·· -·--··-·. 
Geography ·--·-------··-·----------- ·-------------·- ··---------··--···· ......... -··-·- -···· .. 2 

Physical features ------- -·-------·-·---·--·-··--------· 2 · 
Climate -·--------·---------··---·· 5 

GeologY-----------·----------------·-----·-·----···- 5 
Areal distributiori aiid.character of the rocks---··-···-··----·------·-··- 6 

Mica schist --------"-------·-----··--···-·---·-··-··--···- 6 
Schist-granite compfex ·-------------~---------·----·-· G 

Granite --·---------------···------·--------------------'------··- 6 
Hornblende gneiss and schist·-----------------·-·--·--··-- 7 
Composite gneiss -------------------. ·--··-----·---·-· 7 
Gabbro-diorite ------------------------· _ ·------·-·------·-·-··· 8 
D iori te-grani te complex .:: ............. ·---······-·· ..... - -~-----·--·-· ------· 3 
Slates and related volcanic rocks--·-·------·-- 9 
Granodiorite-------------------··--··------------ 9 
Quartzite -----·-·- 10 

· Limestone and dolomite ·-- ------- 10 
Triassic rocks (Newark group)_ ------ 10 

Ground water ·-----------·-------- 10 
Occurrence and movement-·--· ---···--------·- 10 
The water table ---------····-·--·-·-----··. 10 

··· ·· Sp"rin~_: __ . ------------·---·······---··- 12 
Quality of ground water·-------------------------- 13 
Flood-plain deposits___ ·-···-·--------- 13 

Yield of wells ----------·-- ----------·--·----···-····· 14 
Thickness of residuum ____ _, ··-----·----------- 14 
Structure ·--~'*'-----··--·---·-----------···. 15 
Effect of topographic location ---------------. -------- 15 
Effect of type of rock------------·---·-------- 16 
_Relation of depth of well to yield ---·····--·- 19 
Probabilities of successful wells-------·-·--·-···----------··_ 19 
Effect" of pumping on water levels--------···---·-·---·---·-·---· 22 

County descriptions _: _______ ·--·-·-·---------------- ........ . 23 

Alexander County ..... ··--·-·-···--·-··--····-··-·····--...... 7.·-···---------·--······. 23 
Catawba County··-·--------------------------------·--·--·---·-··········.... . 28 
Iredell County·····--------··--······------.------·-----: ____ ;.............. 39 
Davie County. ··-----------------·---------···· -·------~ ··-·------ . 46 
Rowan County ··----------··------------·---··---------·······---- 50 
Davidson Count}• ---------·----·--·-------··-·--····-···-----·-···-·····-··· 59 

Glossary ··--·····. ·······-·····-···--··--·- ··-·······---······--·······-··--: .. __ ··- ...... ............ .. 67 
Bibliography ······-···············································-·-·······-····-········-···· ........ GS 

iv 

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



·l·t 
I 
I 
I 
lj 

\ 1: 
I 
I 
I 
I 
I 
I 
li 

I 
' 

I! 
.l 

( 

I! 
I 

ll 
I, . 

' II 
I 

Figure 1. 

2. 

3. 

4. 

5. 

6. 

-'· 
8. 

9. 

10. 

11. 
12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

ILLUSTRATIONS 

Page 

Index map of North Carolina showing where major sys-
tematic ground-water investigations have been made ...... 3 
Climatic summary for Salisbury, Rowan County______________ 4 

Jointed and partially weathered granite near Woodleaf, 
Rowan County· --------------------------------------- 7 
Partially weathered granite and diorite ncar Thomasville, 
Davidson County ------------------------------------- 8 
Chart showing fluctuation of the water level in a dug well 
at Mocksville, Davie CountY-------------------------- 11 
Diagrammatic sketch showing types of topography___ 17 

Probability curves of )'ields of wells in crystalline rocks ... 20 

Probability curves of yields of wells in crystalline rocks 
according to topographic location-------·····------·-----·---- 21 · 

Geologic map of Alexander CountY---···-----·---·----- 24 
Map of Alexander County showing location of wells.______ 25 

Geologic map of Catawba CountY------------------···- 29 
Map of Catawba County·showing location of wells________ 30 

Geologic map of Iredell CountY------·-------------·. 40 
Map of Iredell County showing location of wells_____ 41 
Geologic map of Davie County __ _ --------- 47 
Map of Davie County showing location of wells________ 48 

Geologic map of Rowan County·----------------·------------ 51 
Map of Rowan County showing location of wells_.............. 53 

Geologic map of Davidson CountY----·---------------····-·... 60 
Map of Davidson County showing location of wells_.______ 61 

,. 



I 
I _. r . . l .... :r ' 

I 
I ' ~ 

{ 
l' ; 
I : 
~ I 

l . ' 
! 

·; 

I 

i ; 

GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA I 
By HARR~ E. LEGRAND I 

ABSTRACT 

The Statesville area is slightly west of the center of North Carolina and consists of Alexander. Catawba, I 
Davidson, Davie, Iredell, and Rowan Counties. It includes 2,556 square miles and in 1!>50 had a population of 
285,72:5. The people are engaged in both agriculture and manufacturing. In addition to the farmers, man}' I 
industrial workers live in the rural areas; an outstanding feature is the great rural population and its rela
tively high standard of living. 

The area lies in the Piedmont province. Topographically, it consists mostly of low, rounded hills andl 
gentle slopes, although a few scattered mountains rise above the upland level. The numerous streams flow 
in valleys as much as 100 feet below the level of the upland. The major streams have moderately high grad-
ients to the southeast. · 

Except for a small area of sedimentary rocks of Triassic age in Davie County, the area is underlain by I 
igneous and metamorphic rocks consisting largely of schist, gneiss, granite, diorite, and a series of volcanic 
rocks. The volcanic rocks occur only in the southeastern parts of Davidson and Ro~an Counties. Mica 
schists ~nd .mica and hornblende gneisses are th.e chief country rocks; they have been. intimately intruded I 
by gramte m most of the area. · Local changes m types of rocks are common, and large homogeneous masses 
of a single type of rock are rare. Crustal movements have tilted the rocks, many of which crop out in rela- · 
tively thirt bands. The most common trend of the outcrop belt is northeastward. Hiding the bedrock in I 
most places is a thick layer of residual soil and weathered rock which supports much vegetation. · 

More than 35,000 individual wells furnish the domestic water supply for about two-thirds of the popu
lation. Drilled wells get water from fractures in the bedrock whereas the shallower dug and bored wells I 
get water from the weathered material above bedrock. 

Wells drilled in the basic rocks, such as hornblende gneiss, gabbro, and diorite, have a slightly higher 
average yield than wells irt other rock units. The average yield of municipal and industrial wells in horn-I 
blende gneiss is about 60 gallons a minute; in all the rocks it is about 41 gallons u minute. · 

The amount of water yielded by wells is related to topog1·aphic location. The average yield of wells on 
hills is about half that of wells in other topographic locations and several times less than that of well.s in I 
draws. More than 80 percent of all existing wells are drilled on upland areas where conditions are unfavor
able for largP · 'lpplies of water. Thus the average yield of wells listed in this report is less than it would 
be if the wells .... .are distributed evenly over all types of topography. · I 

The amount of water that any specified well will yield is decided largely by chance and cannot be pre
determined. However, if we consider a large number of wells, chance doe." not decide the yields. If we may 
use past wells as an inde.'C, the probabilities of future municipal and industrial wells are as follows: at least I 
60 percent will yield more than 18 gallons a minute, a·~ least 40 percent will yield more than 33 gallons a 
minute, and at least 20 percent will yield more than 54 gallons a minute. 

The amount 'of water contained in the rock~ decreases with depth. The depth at which water is found I 
cannot be predicted and is seldom known for existing wells. By analyzing the yields of wells of different 
depths, it is evident that the yield per foot of well generally decreases with depth. The chance of apprecia
bly increasing the rield of a well by drilling deeper than 250 or 300 feet may be so slight that a new well I 
might be more economical. 

The withdrawal of water from welld is only a fraction of that available for recharging the underb"l'Ound 
reservoir. Recharge, coming from about 47 'inches of rainfall annually, occurs in the interstream areas and I 
discharge occurs chiefly in adjacent lowlands. The annual recharge and discharge are in natural balance, 
resulting in no perennial trend in the fluctuation of the water table. Its relatively quick circulation pre
\'ents the water from collecting much mineral matter in solution; with the exception of a high iron content 

1 in some places, the water is almost everywhere of good chemical quality. 
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2 GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA. NoRTH CAROLI~A 

Several tables were prepared to show the relation of yield to type of rock, to topographic location, a 
to depth of wells. The report contains a brief discussion of the ground-water resources of each count:v, wi 
tables of well data and chemical analyses. A geologic map of each county is also included. 

INTRODUCTION 

This report deals with the ground-water resources of a part of the west-central Piedmont of North Car 
lina. The area includes Alexander, Catawba, Davidson, Davie, Iredell, and Rowan Counties (fig. 1), whir 
represent an industrial and heavily populated rural section of the State. Although the numerous strear. 
provide adequate water supplies to the large towns and industries, two-thirds of the population of t! 
Statesville area, or more than 180,000 people, use wells as the source of domestic water supply. There a.· 
more than 35,000 individual wells, the great majority of which are installed with electric pumps. The pro 
lems arising in attempting to develop ground-water supplies are of three types relating chiefly to quanti: 
rather than quality of water: (1) those in which the wells are so shallow that the water level is lower£ 
below the bottoms of the wells during droughts or during periods of heavy withdrawal, (2) those in whic 
wells do not penetrate water-bearing material and, (3) those due to the inability of water to. mo' 
through the water-bearing material fast enough to satisfy the demands of individual wells. The present r 
port discusses these problems and offers suggestions as to possible solutions. Moreover, the report sho~ 
that pumping from the underground reservofr is nowhzre exc€ssive, that there is ilO persistent lowering r 
the water table, and that the underground reservoir offers a perennially dependable source of water supply. 

The investigations on which the report is based \vere made through a cooperative agreement betwee 
·the North Carolina Department of Conservation and Development and the Geological Survey, United State 

Department of the Interior. The program is under the direction of J. L. Stucke)•, State Geologist of Nort 
Carolina, and A. N. Sayre, Chief, Ground Water Bran::h, U. S. Geological Survey. · 

The field work in the Statesville area was done chiefly in the summer and autumn of 1950 and 195~ 
although some of the well data were collected in 1948 by M. J. Mundorff. It consisted of obtaining data o 
821 wells and a number of springs, collecting samples of water, noting the geologic and topographic locatio: 
of wells, and making a reconnaissance geologic map of the area. Information about the welJs was obtaine 
from the well owners and drillers. Much of the information was given from memory, and some of it, there 
fore, may not be wholly accurate. 

The writer wishes to express appreciation for the work of M. J. Mundorff, in charge of the cooperativ· 
ground-water program in North Carolina between 1941 and 1948. Mr. Mundorff's intensive studies of th• 
ground-water resources of some adjoining partS of the Piedmont, where simlar underground condition· 
exist, l&rgely furnished th~ pattern for this report ... Marjorie M. Streicher and James T. Bales of the Geo
logical Sun·ey compiled many of the data used in "this report. The chemical analyses were made by thl! U. S 
Geological Survey, under the direction of F. H. Pauszek, District Chemist, Raleigh, N. C. 

The writer wishes to acknowledge the courteous and generous assistance of the well owners and well drill
ers who have furnished information for this report. Among the drilling companies who have contributea 
information are: R. E. Faw and Son, Hickory Well Supply Co., Carolina Well Drilling Co., Catawba Well 
and Pump Co., Kannapolis Well Drilling Co., A. L. Matlock, H. C. Huffman, W. R. Morrison, McCoy Huff
man, J. W. Morrison, and T. A. Harris. 

GEOGRAPHY 

PHYSICAL FEATURES 

The Statesville area lies within the Piedmont province, bordering the mountain province on the west. 
Most of the upland, or interstream. areas represent a peneplain that has been maturely dissected by streams. 
Consequently, the topography is characterized largely b~· low, rounded hills and gentle slopes. Streams 
have lowered the valleys through which they flow until the~· are generally more than 100 feet below the up
land areas. The peneplain slopes southeastward, its elevation being about 1,200 feet in Alexander County 
and about 700 feet in Davidson Countr. 
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Here and there prominent peaks. or monaduocks. rise several hundred feet above th e peneplain. .\1o. 
of thes~ monadnocks are composed of rocl.s more resistant to erosion than those of the surrounding pen~ 
plain. Quartzite, sillimanite schist. and poorly fractured , massive granites and dio rites are the commor 
rocks forming the monadnocks. whereas the closely interlaycred gneisses and schists a nd the smaller intn . 
sive masses of granite and diorite are the common rocks underlying the peneplain. A heavy layer of soil an. 
its ve11eer of vegetation cap the bedrock in most places. 

The area is drained by two major streams, each having a general southeastward course. Davidson, RJ 
wan, and Davie Counties and the eastern parts of Iredell and Alexander Counties lie in the Yadkin Riv 
basin. The remainder of the area lies in the Catawb3. River basin. A close network of tributary streams 
whose courses are quite diverse, characterize the drainage. Parts of the courses of many of the strea1 
are determined by the geologic structure of the ?..rea. 

CLIMATE I 
Yearly precipitation is distributed almost evenly in the Statesville area. The average yearly precipit 

tion at the six U. S. Weather Bureau stations in the area is about 47 incnes. Figure 2 shows the gener2 
monthly distribution of precipitation at the station at Salisbury, Rowan County. I I 

The average annual temperature ranges f rom about 58.5.F in Alexander County to about 60.5"F i ! 

Rowan County. Average, maximum, and min imum monthly temperatures at the Salisbury station are show I 
in figure 2. I 

GEOLOGY 

The Statesville area is underlain by a complex series of igneous and metamorphic rocks. (A glossarl 
designed to clarify some of the geologic and hydrologic terms used in this report, is found on page 67.) Severe 
weeks were spent during the course of this investlgation making a geologic map of the area. Consideri~ 
the large size of the area and the short time spent in mapping, it is apparent that the geology is necessari 
greatly generalized and that the map can be considered only a reconnaissance map. Each rock unit shown 
the map is not necessarily restricted to a single type of rock because the space occupied by the outcrop of 
particular type of rock may be too small to show on a small-scale map. Also, many rocks are gradation~ 
between types. 

The gradation between the rocks is of two types. The first can be seen in one outcrop where a progre: 
sive change from one petrologic type to another occurs within a distance of a few inches or a few feet. TJ 
other type, of greater magnitude, may represent a zone of many feet or a few miles where two rocks are int 
layered and a progressive change in the dominant rock can be observed generally. In the latter case granit 
everywhere represents one of the types, and precise local contacts may be observed. Generally the rocks al 
so intimately interlayered that only the dominant rock can be shown except on very large-scale maps. On t 
small-scale mapa in this report only a small proportion of geologic boundaries are shown. Best use of the~ 
maps can be made by assuming that the geologic contacts are approximate or arbitrary. The classificatil 
of rocks in the Statesville area used in this report is based on lithology and physical appearance. 

The geologic history of the area is not well known. V ~ry old sed.imentary and igneous rocks were folc 
ed and faulted ~md were metamorphosed by pressure and heat into schists of various types. Tuffs and otJ 
volcanic materials covered some of the area ami were altered to some degree. After these ~vents igne 
rocks, particularly granite, were intruded into the pre-existing rocks. The emplacement of granite was P 
ceded by or accompanied by a general metamorphism of the crystalline schists. The high temperatures an 
directed pressures related to this metamorphism allowed granitic material to penetrate the schists . i_n. 
mately. The granite occurs as large, nearly homogeneous bodies, as veins and sheets, and as gramtt. 
country rock. The intrusion of granite into the older rocks occurred in the area we~t of the volcanic rod 
which crop out in eastern Davidson and Rowan Counties. J 

It is generally thought that the last great earth movements and much of the granite emplacement occ 
red near the close of Paleozoic time. T he youngest rocks of the area are sedimentary rocks in a relativei 
small downfaulted block in Davie County; these rocks and the diabase dikes which cut them are belie,•ed I 

' 
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be of Triassic age. Having been elevated during several geologic periods, all the rocks have been subjec 
to weathering and erosion, and much rock material has been stripped from above the present surface. ' 
rocks, therefore, have been beveled by etosion aud the present surface is generally formed by east-trend 
schistose rocks tipped on €dge. A heavy layer of soil mantle the bedrock in most places, showing that 
rate of erosion generally lags behind the rate of weathering. 

AREAL DISTRIBUTION AND CHARACTER OF THE ROCKS 

The rocks of the Statesville area represent, for the most part, a northeast extension of the same ty; 
found in the Charlotte area to the southwest and described iu the Charlotte report (LeGrand and Mundo: 
1952). The following descriptions of the rock types h"lYe been largely adapted from that report. 

Mica schist.-Thinly laminated rocks containing a large amount of mica and showing a strong schist< 
structure are abundant in the area and are interiayered with many other types of rocks. The schist · i~ 
common rock in western Davie County and in Iredell. Catawba, and Alexander Counties, where it occurs 
general northeast-trending belts. Much of the original structure of the schist was destroyed by metamoq: 
ism before and at the time of the emplacement of the granite, but much of it is thought to have been shale. 

Schist-granite complex.--Several types of mixed rJclcs result from the injection of granite into the m1 
schist. The schistose planes guided the intruded granitic material along these planes so that the schist a 
granite generally show a roughly parallel alinement. In some places the granitic material intruded the schi. 

. assimilated it, and altered it into a sort of composite gneiss. Although this type of gneiss represents a pa 
of the injection pqenomena it is mapped as gneiss and not as a part of the schist-granite complex. The me 
conspicuous occurrence of the schist and granite i.s as alternating and separate bands ranging from a fra 
tion oi an inch to many hundreds of feet in width. For com·enience in mapping and description of the roc; 
the resulting products are classified according to the a:nount of granite present. The subdivision of the cor 
plex is similar to that used by Read (1931, p. 91) in de3cribing the Loch Choire ir.jection c_omplex of Scotian 

The following subdivisions of the schist-granite ccmplex can be conveniently distinguished: 
1. Mica schist containing little or no granitic material. 
2. Injection area; mica schist dominant. 
3. Injection area; granite dominant. 
4. Granite, more or less homogeneous. 

To some extent the schist is dominant in the injected areas near areas of homogeneous schist, and granit 
is dominant in injected areas near areas of homogene:ms granite, but this gradation between the dominar: 
rocks is not everywhere apparent. Perhaps the.-Teason for this is that the emplacement of granite took plac 
over large areas of the Appalachian Piedmont, arld rather large masses of homogeneous granite are so corr: 
mon that it is not generally possible to relate one of these masses to a particular injection area. Under sue; 
a classification most of the contacts mapped are gradational and therefore should not be regarded as distinc 
boundaries between rock types. 

Grnnite.-The granite of the injection complex and that forming the large homogeneous masses are re 
garded as oi the same age (Kesler, 1944, p. 759) although the available evidence is not conclusive. Thf 
granites vary considerably in texture and physical appearance owing, in part, to the type of country rod 
penetrated, the degree of assimilation by .the granite, and conditions o~ cooling of the granitic solutions. Ar. 
exposure of granite that is typical in lithology but is less weathered than the average is shown in figure 3. 

The normal constituents of the granites are quari:z and several varieties of feldspar, mostly rich ir. 
potash and soda. In some places either muscovite or biotite forms an important accessory mineral. Near 
some areas of diorite and gabbro, hornblende is a common mineral in the granite but large areas of horn
blende granite are not common. Some of the granite in Davidson, Rowan, and Davie Counties forms an 
intricate complex with diorite and is discussed in a later section. Much of the rock mapped nnd discussed 
as gneiss represents a product of a country rock pervaded and permeated by granite. Thus in a broad sense. 
it is likely that granite, in all its types of emplacement. underlies more than half the Statesville area. 

The emplacement of much of the granite is believed· to have occurred during late Paleozoic time when 
the countrr rocks were generally metamorphosed. During this metamorphism high temperatures ami pre-
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vailing earth stresses influenced the invasion of the more voiatile portion of magma by allowing it to be I 
injected as v~ins and sheets into the countr~.- rock at great distances from the re~idual magma. Metamorph-
ism resulting from the injection processes produced zones in the country rock rich in kyanite, sillimanite, and I 
garnet. However, not in all places is it possible to distinguish between the effects of injection metamorph-
ism and regional metamorphism of an earlier date. 

FIGURE 3.-J ointed and partially weathered granite 
nea1· Woodleaf, Rowan County. Altho'rtgh 
typical of many massive g1-anites, the rock 
i.s not as completely decomposed as most 
other rocks. · 

I 
I 
I 
I 
I 
I 

Hornblende gneiss and schist.-Hornblende gneiss and schist (hereinafter called hornblende gneiss) occur I 
over a wide area west of Davidson and Rowan Counties. Large bodies of this rock are not common, the 
usual occurrence being as beds a few inches or a few feet wide interlayered with other rock. The gneiss is I 
similar to the Roan gneiss named by Keith and Sterrett (1931, p. 3) and mapped by them in the \'icinity of 
Kings Mountain, Cleveland County. It is commonly composed of large quantities of hornblende and varying 
amounts of feldspar and quartz. However, other types of basic roclcs occurring in subordinate amounts are 

1 included with the hornblende gneiss. In contrast to the granites and mica schists with which it is associa_terl, 
the hornblende gneiss is dark in color where fresh and unaltered, and deep red or brown where weathered. 

The age of the hornblende gneiss is not certain but its relation with other rocks indicates that it is older I 
than all the other rocks of the area, with the possible exception of the mica schist and composite gneiss (see be
low) with which it is interlayered. Where the schisto3ity is strong the hornblende gneiss is interlayered with 
granite in northeast-trending belts, but the less schistose parts of the gneiss are cut transversely by dikes of 
granite. From field appearances it does not seem likely that the hornblende gneiss was modified much by I 
injection metamorphism. At any rate, the rock now identifiable as hornblende gneiss is completely separate 
from ihe granite ~hat intrudes it. Although the hornblende gneiss is a common rock it is generally subordi-
nate to other types. · I 

Composite gneiss.-Rocks of this unit includt:! gneisses and schists, chiefly of granitic character, in which 
biotite is generally a conspicuous dark mineral. In many places it represents the gneissic portion of the type 

1 of rock mapped by Keith and Sterrett (1931, p. 3) as the Carolina gneiss. Part of Keith and Sterrett's de
scription is applicable: 

"A portion of the Carolina gneiss iR composed of banded granular layers of feldspar •. quartz, and 
either muscovite or biotite or both, with accessory minerals. The texture is commonly much coarser 
and the foliation less pronounced than those of the mica schists. Some of this gneiss has developed 
from homogeneous rocks and therefore has a rather uniform texture and banding. Other parts of it 
have been derived from rocks of variable composition that produce a strong banding with \'aria
tiona in texture." 

I 
I 
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Some of the gneiss may represent granite that has been foliated as a result of earth movements; 
parts of the gneiss are products of injection phenomena in which granitic material has permeated a host 
probably of sedimentary origin, form!ng n composite rock. 

The composite gneiss covers large areas in Iredell and Catawba Counties. In many places it is in c~ 
with the schist-granite complex, and the separation of these two classes is difficult and arbitrary. The 
posite gneiss contains numerous lenses of granite and hornblende gneiss. The areas where hornblende !
is prominently interlayerell with the composite gneiss are shown on the geologic maps in a special pattc 

Gabbro-diorite.-Rocks ranging )ocally from gabbro to diorite but which, as a whole, are interme 
between true gabbro and diorite are common in some parts of the Statesville area. The most prominent c 
renee lies in a belt several miles wide extending northeastward from southern Iredell County through we 
Rowan County to the north-central part of Davie County. Similar rocks occur as small isolated mass 
other parts of the area. The rock is typically exposed in the area around Cleveland, Rowan County. 

The gabbro-diorite is distinctly massive and not closely jointed. As is characteristic of other homoger. 
igneous rocks of the area, the gabbro-diorite is commonly exposed as rounded boulders or smooth outc 
projecting above the general surface of the ground. These exposures are not greatly weathered, alth( 
the mineral components are susceptible to weathering. The rock appears to be composed chiefly of bomb! 
or pyroxene and feldspar and varying amounts of quartz and accessory minerals. The color is generally c 
ranging from nearly black to green. Surficial alterations or parts of the rock to epidote accounts for r 
of the green color. The texture is generally coarse. 

FlGUilE 4.-Pa,·tia/ly !L'eathe,·ed g1·anite (light) and diorite (dark) in road cllt alfJng U. S. Route 29, about 
miles west of 7'/tomasville, Davidson County. 

Diorite-granite complex.-Rocks of this complex cover a large area in Davidson, Davie, and Rowan CoUI 
ties. They are believed to have a wide distribution outside the Statesville area, although very little geologic: 
study has been made of the rocks of this complex. 

An intermediate to basic component, chiefly diorite, and an acid component, chiefly granite, form thi 
complex. The intermediate to basic component varies in composition, being a gabbro in some places and 
diorite in others, but for convenience it is called diorite in this report. The acid component is granite in ai 
places. . 
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So closely spaced a~e the individual rock bodies w;thin the complex that not even the larger homogeneoul 
bodies can te shown on the accompan)•ing -:naps. It was decided to ~~lit the complex proper into two units. 
one in which the diorite predominates and the other in which the s .1ite predominates. In using this sub-~ 
division the boundaries between these units are necessarily arbitral .. nd somewhat indefinite. 

The most conspicuou~ occurrence of the granite is as discrete bodies, apparently veining and penetrat.
~ng th~ diorite in :andom fashion (fig. 4). Each type of rock is clear!~· separated from the other, and neitheWI 
1s modified appreciably. · . 1 

The diorite is a dark-blue or gray medium-textured rock composed predominantly of hornblende and 
feldspar and varying amounts of quartz, biotite, pyroxene, nnd other accessory minerals. Epidote is com
mon as an alteration product, apparently after the calcic feldspars. The rock granulates readily near th 
surface of the ground and the soil may be composed in part of disintegrated hornblende crystals typical o 
the Mecklenburg soil types. Dense light-green dikes· of aplite commonl)'· penetrate the diorite. . 

The granite forming the complex with the diorite is light in color, being composed almost entirely o. 
feldspar and quartz. Biotite, muscovite, and other accessory minerals common in most granites are no,. 
conspicuous. Like the diorite with which it is associated, the granite disintegrates readily near the surface. 
breaking down into pea-size aggregates of quartz and feldspar. 

Some of the diorite is strongly schistose and much of tha granite is sheared .. The wide range in degree o 
metamorphism of the diorite suggests that basic rocks of different ages are included in this complex. It mus~ 
be admitted that the relation of the diorite to the granite, as well as the relation of both to other rocks of th 
area, i5 somewhat obscure. 

Slates and related volcanic roeks.-In the eastern part of Davidson and Rowan Counties a series of slate_'W 
are interbedded with volcanic_ rocks. These rockg form the western edge of a northeast-trending belt whic. 
extends across the State and which is generally known as the Carolina Slate belt. The ore deposits they con
tain, chiefly gold, have led to detailed study of parts of the belt. A part of the belt lying in the east cornetr: 
of Rowan County is described by Laney (1910) and a part lying in southern Davidson County is describe 
by Pogue (1910). 

A common rock of this unit is slate, which appears to represent sediments derived from volcanic rocks 
The slates, blue and dense where fresh, show distinct bedding planes near the Rowan-Stanly County lineJ 
To the west, near its contact with igneous rocks, the slate is quite schistose and steeply dipping. The elates 
and the volcanic rocks which they enclose strike northeastwurd. · 

The volcanic rocks, chiefly tuffs of rhyolite &nd andesite, are interbedded with .the slates and grade .int~ 
them. The fine-grained tuff is dense and resembles chert; it grades into the slate and also into coarser tuffs 
which show fragments of coar:se feldspar nnd quartz. 

The rocks of the Slate belt represent, in time, a period of intermittent volcanic activity. During the actJ 
ive intervals lavas of rhyolite and ·andesite were thrown out. The commingling of volcanic ash and other 
ejecta with some land waste led to tlie formation of tuffs. During the quieter intervals the beds of finer 
material were deposited. Some of the beds, especially the finer tuffs and the rocks later converted to slateJ 
are believed to have been deposited in water. · 

Included with the rocks of the Slate belt are greenstone schists, which are green in color and slightly to 
highly schistose, and are b:ssic rocks of igneous origin. The typical greenstone is fine grained, and in th~ 
more massive facies phenocrysts of dark-green hornblende and greenish-yellow epidotized feldspar are dis~ 
tinguishable (Laney, 1910. p. 43). The greenstone in many places represents andesitic tuff. Granite is inter
mixed \\ith the greenstone, forming a complex similar to that of the granite and diorite to the west. In facti 
it is difficult to distinguish between the diorite-granite complex and the greenstone-granite complex. 

Detailed studies of local areas in the Slate belt by Laney (1910), Pogue (1910), and Stuckey (1928) and 
regional studies by King (1949) indicate that the age of the rocks is conjectural, although they are knownl 
to be of Paleozoic age or older. 

Grnnodiorite.-Bordering the southern part of the gabbro-diorite in western Rowan County is a rock 
that is tentatively classed as granodiorite. It appears to be intermediate in composition between the granitel 
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that borders it on the south and west and the gabbro-diorite that bodders it on the north. Its contacts 
both the granite and the gabbro-diorite are indefinite and gradational. 

Quartzitc.-The only conspicuous outcrop of quartzite in the Statesville area is in eastern Cab 
County. The quartzite forms a prominent northeast-trending ridge, the highest part of which is Ande: 
Mountain. The quartzite occurs as steeply dipping beds ranging in thickness from a few feet to se 
hundred feet, although the belt in which it is interbedded with schists is less than a mile wide. The b1 
only about 5 miles long in Catawba County but it extends southwestward into Lincoln County. 

Limestone and dolomite.-Crystalline limestone and dolomite occur in a small belt approximately pa;. 
with the quartzite in Catawba County. In contrast with the quartzite, the rock weathers readily, and cc 
quently outcrops are scarce. The areal extent of these rocks in Catawba County is not definitely known 
probably is less than a square mile in the aggregate. The rocks are interbedded with schist. They are d 
and are not known to contain solution channels. 

Triassic rocks (Newark group).-Rocks including shale, sandstone, and conglomerate, cut by dia 
dikes, occur in a downfaulted block in northwestern Davie County. These rock~. unlike other rocks of 
area in appearance, composition, and degree of metamorphism, as similar to and undoubtedly equiv~ 
to rocks in two other belts ip North Carolina which are known to be of Triassic age. These rocks in r 
County were described in 1932 (Brown, pp. 525-528). 

GROUND WATER 

OCCURRENCE AND MOVEMENT 

The portion of the outer crust of the earth that contains ground water may be regarded as an un 
ground reservoir. The underground reservoir in the Statesville area consists of two contrasting types, 
the clayey and sandy soil and weathered material which underlies the surface to depths generally ran~ 
from several feet to several tens of feet and (2) the underlying bedrock. In the soil and weathered r 
water occurs between tht! individual mineral grains, but in the underlying bedrock it occurs only in f 
tures. These fractures generally are not evenly distributed, so that they may be an inch or two or sev 
feet .apart. Many are interconnected sufficiently to allow ground water to circulate through them. In m 
places fracture openings are only a fraction of an inch wide, although there is a great variation in siz. 
openings. The size and number of fractures· appear to decrease with depth. As a result, most ground w: 
occurs at a depth of less than 150 feet--much:of it in the upper 30 feet of bedrock. Therefore, the lo 
limit of the reservoir is a thick, indefinite zone ;''the top, however, is a definite though fluctuating .surr 
known as the water table. 

Ground water moves slowly through the soil and fractures in the rock, always under the influencr 
gravity. After percolating downward en masse through the soil and mantle rock, ground water is restric 
in circulation to fractures in the bedrock. The water does not generallr move to great depths but instea• 
shunted almost laterally by "tight" or impermeable rocks to discharge points near the level of the peren: 
streams. Thus, in .the Statesville area the movement of ground water from the recharge, or interstre: 
areas to the discharge, or stream, areas follows, in general, a short, sinuous path, the water flowing loc: 
through interconnecting fractures. 

THE WATER TABLE 
The water table, or upper surface of the underground reservoir, continuously changes its position, 

fleeting changes in underground storage. There is a. constant discharge of ground water by seepage i: 
streams and by evaporation and transpiration bl-· vegetation, generally along the streams. The discha1 
causes a gradual lowering of the water table except during and immediately after periods of significant p 
cipitation, when recharge to the underground reservoir exct!eds the discharge from it: as a result of th, 
periods of precipitation the water table rises. Figue 5 shows the trends of water-level fluctuations in a w 
at Mocksville, Davie Count}'. The water level in this well is controiied only by natural conditions, and 
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FIGURE 5.-Chart showing fluctuation of the water level in a dug 1vell at Mocksville, Davie County. The well, 
owned by L. S. Kurjees, is 92 feet deep. · 
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12 GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA 

fluctuations are typical of those in the crystalline rocks of North Carolina. In the States,·ille area the · 
cline oi the water table covers a longer ~ggregate period during a year and is more gradual than the rise 
the water table. With a year of normal rainfall the recharge to the underground reservoir is approxima 
ly equal to the discharge from it, so that the water table at the end of the year is at about the same level as 
the beginning of the year. 

The withdrawal by pumping of well3 is not great in the Statesville area, and the lowering of the wa· 
table around individual wells does not affect the regional water table. There appears to be no evidence 
support the general belief that the water table has been declining during recent years. Both the logi. 
deductions from an understanding of the principles of ground-water occurrence and movement and the actt 
measurements of water lev~:ls during the past 20 years refute this belief and show, instead, that the wa' 
table in unpumped or lightly pumped areas has no trend except that associated \Yith climate. 

In the Statesville area there is a noticeable change in the water table with the seasons. It generally 1 
gins to decline in April or May, owing to the increasing amount of evaporation and transpiration by plan 
which not only consume ground water but reduce the amount of precipitation that can reach the water tat: 
Although interrupted by minor rises due to exceptionally heavy rainfall, this decline generally contint: 
through summer and autumn, in spite of the abundant rainfnll of July and August. By November or Dece· 
her, when much of the vegetation is dormant and evaporation is low, the precipitation again becomes effecti 
in producing recharge and the water table begins to rise until it reaches another high stage about April 
May of the next year. · 

Aside from the above considerations of climate the depth to the water table in the Statesville area c. 
pends chiefly on topography and on the transmitting characteristics of fractur~:s in the rocks. In \'aile 
the water table generally is at or near the ground surface, whereas on hills the water table may be 70 fe 
or more below the surface. Beneath those hills where fractures are large and abundant enough to d! 
charge water rapidly into the adjacent valleys the water table will be lower than where the rocks conta 
few fractures. · 

The water table lies in the residuum or mantle rock in most places, especialJy beneath the broad uplar 
areas where the residuum is thick. Although there is a great variation in the depth to the water table at 
in the thickness of the residuum, the water table· generally lies several feet above the base of the residuut 
During droughts, when it may be several feet lower than during wet seasons, the water table is in the be 
rock in some places. 

SPRINGS 

Leakage from the underground reservoir in 'the form of springs is extremely common in the Statesvil 
area. The slopes are steep enough in many places to be transected by the water table, allowing water : 
leak from the underground reservoir. In some places the leakage of water is so small and so scattered th~ 
evaporation and transpiration use it all, leaving none for runoff in streams; in other places the leakage 
concentrated enough to form a small spring. Almost all springs yield less than 10 gallons a minute ar. 
most yield 1 to 3 gallons a minute. Most of the springs show little fluctuation in yield, although some sprinf 
emerging from the upper slopes of hills Ahow a decline in yield during dry seasons. 

A major factor controHing the yield of springs is the residual soil that covers the bedrock almost ever~ 
where. If the soil zone is extremely thin or absent at the junction of the water table and surface slope, th 
flow of water from the fractures or from the upper surface of the bedrock will be concentrated sufficient! 
for a spring to form. However, a moderately thin layer. of soil allows water coming from the fractures t 
spread through it to be quickly lost by evaporation. Most springs occur in the heads of steep valleys wher 
emerging ground water will have a good chance of being concentrated. Springs ,...-ould be larger and mor 
abundant if it were not for the fact that the soil tends to creep down the slopes toward the \'alleys and thu. 
tends to cover the openings through which water might otherwise issue. 

Their low yield and unfavorable locations in \'alleys prevent springs from being extensi\·eiy U$t::d, a! 
though they are a source of water for some rural dwellings. The available· analyses indicate that sprinr 
water contains much less mineral matter in solution than does well water. chiefly because 8pring water~ 
generally circulate more rapidly and at 5hallower depths through the rocks. The water of spring D. Davidson 
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County, contains 99 parts per million of dissolved solids, more than that from any other spring whose \Yater I 
was analyzed, although it flows from gabbro, one of the most soluble rocks in the area. Typical well water 
from the same type of rock contains 100 to 400 parts per million of dissolved solids. I 

QUALITY OF GROUND WATER 

Ground water is almost everywhere of good chemical quality in the Statesville area. The water perco- I 
lates through highly siliceous rocks,.which are relatively insoluble in pure water, but which in the presence 
of water containing carbon dioxide are somewhat soluble. Although a large amount of water passes through 
the rocks, the water is in contact with the rocks a relatively short time. Consequently, the water is gen-

1 erally low in dissolved mineral matter. 

Water from granite nnd granite gneiss normally contains no undesirable quantities of dissolved solids. 
Although mica schist contains water low in mineral matter, in some places it contains iron in objectionable I 
amounts. Water from diorite and hornblende gneiss contains almost three times as much mineral matter in 
solution· as does water from granite, although rarely are the ingredients concentrated in undesirable quanti
ties. 

From the standpoint of chemical character of the rocks and of the water derived from them, the rocks of I 
the Statesville area. like those of the Charlotte urea to the south (LeGrand and Mundorff, 1952, p. 14), may 
conveniently be divided into two groups. The first includes granite, granite gneiss, mica schist, slate, and 

1 rhyolite flows and tuffs--rocks approximating granite in composition. The second group includes diorite, 
gabbro, hornblende gneiss, and andesite flows and tuffs-rocks approximating diorite in composition. Table 
1 shows a classification of ground water in the area based on these two groups of rocks. 

The chemical quality of ground water in each county is discussed in each county section. Analyses of I 
water from wells and springs, prepared by the U. S. Geological Survey, follow the table of well data for each 
county. 

TABLE !.-SUMMARY OF CHEMICAL ANALYSES OF WELL WATER IN THE STATESVILLE AREA, N. C. 
Parts per million 

Gr&~~iw• Dioritt' Gruice and diori&r 
., 

' 
I I 

i 
: I I ' ltance I Raac• Rance I 

Mtdiu I I 

Modiu Meu Low Hilla I Mna Low Hicla Media Mtu Low Hi1h -
SW..(SiOo) .................... 27 27.5 10 3V 32 33.1 21 50 30 2V.I 21 3S 
Total iraD lft) ••••••••••••••••• .11 .2S .02 1.70 .21 .eo .oe $.70 .Oil .21 .02 .;a 
Calcial (Cal---·············· a t.3 2 37 .21 35 I 174 7 12 s 22 
:.r..--<Wc) ............... 2 u I 8 $ S.3 I 22 3 3 2 $ 
SodNm &DCi JIIIIUii- INa+K) .. ; 7.7 • 13 10 i u.; 3 :s 8 ;.s ~ II 
Carbmlale (Coo) ................ 0 0 0 0 0 0 0 0 0 0 0 0 
ll~CHCOa) ............. ~3 15.1 12 132 M 

\ 

a;.e 33 m 50 el.3 ~0 91 
Sulfate (SO.) ................... 2 s.; I 31 10 l~ .• I 3tt. I e.s 2 13 
QJaride CCI) ................... 2 u I 18 3 IS I 20.1 I I. I I ~ 

Flaorilll (F) .................... .I .29 0 1.$ .I I .3 0 2.2 .I .u .I .2 
Dilealnd talill ................. ~ 8~.~ 2$ 181 

I 
t;s 195.1 70 eve 80 93.~ ;7 1:!0 

Total~ .. eaco .......... 2i 
3U I 8 121 I 91 i ~~~·~ .. I •• ue 28 

I 
~2.~ 2! <I 

pH ............................ , e.s e.~ 3.8 :".0 ;.o I '.J. r..3 8.2 e.; 8.81 ~.G ;.G 
i " I 

' 

' 1\"a!« from nlll in arani~ &ad pui~ IMi& lltPrtr.~~'- U amplft. 
• \\'ala rna nllll ill diarile. pbln, &ad ...,....,.. ...W. ltt~ta U amploe. 
• Water fi'OIIl •·eill &II&' pnetnlted botll aruitt &ad diariw, aud botllaruittand bonoblmde luti& llfllftl!ll'- I amploe. 

FLOOD-PLAIN DEPOSITS 

I 
I 
I 
I 
I 
I 
I 
I 

Manr streams in the Statesville area are bordered by fiat lowland areas, or flood plains. which are under
lain by deposits of sand and gravel. The deposits, not shown on the geologic maps, are generally not thick 

1 or extensive. 
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These deposits have not been utilized as a source of ground water. Mundorff (1950) made a prE: 
nary survey of the flood-plain deposits of the streams in the Piedmont and mountain provinces of ~ 
Carolina to determine their significance as water-bearing deposits. He made shallow test borings at 
place in Catawba Countr, three places in Davidson County, and three places in Rowan County (1950, 
and reached the general conclusions (p. 20) that: 

"The flood-plain deposits along many of the streams in the Piedmont and mountain sections ot 
North Carolina at many places appear to contain deposits of permeable sands and gra\·els of suffi
cient thickness and extent to furnish large quantities of water to lines of welJs or to galleries parallel 
to the streams where their perennial flow is adequate. Recharge from the stream would be induced 
by pumping the wells or galleries and lowering the water table below stream level. At many places 
one to several million gallons of water a day could be obtained by this method, and at some place:;. 
particularly in the western part of the State, where the flood-plain deposits appear to be thicker, 
substantially larger supplies might possibly be obtained." 
The present study confirms the conclusions that Mundorff reached. Until a real effort is made tc 

velop water supplies from these deposits it can be said that the.ground-water resources of the Statesville 
have not been fully explored. 

YIELD OF WELLS 

D2.ta on 821 wells are tabulated and given with the county descriptions in this report. Tables · 
prepared showing the average depth, average yield, and other pertinent data for all drilled wells 3 inch£ 
diameter or larger for which there were sufficient data. 

~ . 
Unless otherwise noted, the term "yield" as used in this report represents the quantity of water th 

well is known to be capable of yielding. Because the yield of a well increases almost directly with ar. 
crease in drawdown of the water level. it would be desirable to know the drawdown at which a certain ~ 
was measured. Unfortunately, most of the records are incomplete, in that the drawdown for the repo 
yieid is seldom known. Therefore, the yield recorded for a well may be the maximum or onl~· a fractio 
the supply available. 

It has long been known that the yields of individual wells show a great range in the urea, even the 
they are in the same type of rock and are similar in depth and topographic location. One well may bE 
excellent producer, whereas another a short" distance away may be a poor producer. Because the yiel 
generaily the most important consideration, a large part of the study was devoted to a determination of 
factors controlling the yield of individual wells. Unfortunately, it is not possible to determine with 
degree of accuracy the yield of a well until water is pumped from it. However, the present study shows t 

if proper consideration is given to the factors:·~ffecting the yield it is generally possible to get an adeqt 
water supply. Moreover, frequent curves have ·teen drawn from the data (p. 20) from which it is poss. 
to determine the chances of a well producing a given amount of water. 

The entrance and movement of water into the ground are governed by certnin geologic factors wl: 
need consideration. These factors, which furnish the criteria for selecting favorable well sites, are thickr. 
of residuum, structure, rock type, and topography. 

THICKNESS OF RESIDUUM 

The land surface in most of the Statesville area is underlain by a layer of soil and weathered mater 
called mantle rock or residuum. This residuum may be absent or a few feet thick in some places and m' 
than 100 feet thick in other places. It averages about 35 feet thick. Although the contact between the r£ 
duum and underlying bedrock may be sharp, there is generally a gradational zone between them. Th~ rE 
duum iB generally thick on broad, ·gently rolling uplands and thin on steep slopes. 

The residuum is the result of chemical weathering of the underlying rock. A thick residuum may in 
cate that water could mo\'e with ease down through it and into some of the fractures in the under. 
ing bedrock. Also, the thick layer of residuum, whicn generally is highlr porous although not necessar· 
very permeable, serves as a reservoir to feed water into the fractures. This reservoir in thick residut 
causes weHs that penetrate the underl~·ing bedrock to have a 11teady yield through the year, almost unaffect 
by droughts. 
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The depth to which a well is cased generally indicates the thickness of the residuum because most ,,·ells 
are cased to bedrock. A numbt:!r of wells have been deepened by drilling in olu dug or bored wells, them
selves perhaps bottoming on bedrock, which procedure necessitated extending the casing several feet into 
the bedrock. Consequentlj·, no definite relations could be established by plotting the depth of casings of the 
wells against the yields of the wE:lls. N'evertheless, it is generally agreed that a well penetrating several tens 
of feet of residuum has a better chance of being successful than one penetrating only a few feet. 

STRUCTURE 

Almost all the .rocks in the States\·ille area have some structural planes along which are openings capable 
of transmitting water. Some of these structural planes may be due to faulting and folding (the latter re
sulting in so-called planes of schistosity). Others have developed along the borders of intrusive rocks and 
still others develop from other causes. All the openings made by the structural planes may, for the sake of 
convenience, be called joints. 

Joints, generally trending northeastward and dipping steeply, are very prominent in the schists, slates, 
and gneisses. They generally are parallel and closely spaced, and consequently the openings may be small. 
Inasmuch as they form the major type of joints. the yield of wells penetrating them will depend largely on 
the size and number of openings, their continuity with sources of recharge, and the constancy of infiltration 
into them. Most of the intake area for such wells occurs where the penetrated schistose joints crop out or 
where they are in contact with the o\·erlying residuum. If this intake area is on a steep hill where runoff 
is great and influent seepage is slight, the well may be a small producer. Therefore, it would be desirable to 
locate a well where the outcropping joints have access to the influent seepage (Herrick and LeGrand, 1949, 
p. 21), though in few cases is it possible to do this deliberately because the schistose rocks are generall~' 

· covered by residuum. 

Other types of joints cut the rocks at various angles, some of the joints having definite patterns of aline-· 
ment. Wells drilled at places where the rock is closely jointed and sheared will generally yield more water 
than wells drilled in massive rocks. These joints must intersect each other and have contact with the resi
duum in order to transmit water continuously to a well. A type of jointing characteristic of massive rocks 
such as granite is called sheeting, or large-scale exfoliation. These joints are almost horizontal, being near
ly parallel to the land surfaces but somewhat tiatter. Their convexity on hills causes ground water to drain 
quickly toward the valleys (LeGrand, 1949, p. 110). Rocks that show pronounced sheeting yield consider
ably more water to wells in lowlands than on hills. 

Veins and dikes commonly penetrating the rocks are nearly everywhere jointed or have joints along 
their contacts with the host rock. Stuckey (1929, p. 10) and Mundorff (1948, p. 26) have shown that quartz 
veins are very brittle and that water-bearing fractures in these veins are the source of supply for many 
successful wells. Even though rock outcrops may be scarce, there is generally evidence of the existence of 
a quartz vein in the form of white, resistant boulders of quartz on the surface. 

·I 
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EFFECT OF TOPOGRAPHIC LOCATION 

In accordance with the method used by Mundorff (1948, p. 30), table 2 has been prepared to show the I 
number of wells,·average depth, and average yield of wells in five different types of topographic locations 
in the Statesville area. Figure 6 illustrates the five types. Although the classification appears to be a con- I 
venient one, the types grade into one another and it is not always easy to decide to which type a given well 
site should be assigned. 

The most striking features of the table are the large number of wells drilled on hills and their relatively I 
low yields. The average yield of a well on a hill is about hnif that of a well on a flat or slope and several 
times less than that of a well in a draw or valley. Wells in draws have the highest average yield, although 
only a small percentage of all wells are located in draws. It can be concluded from the table that most 

1 wells are located where there is the least chance of getting a large supply of water. 

Explaining why wells drilled on hills yield less water than wells drilled in other locations Mundorff 
(1948, p. 31) says: 

I 
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"There are several reasons why wells drilled on hills yield less water than wells drilled in othe~ 
locations. In homogeneous rocks, :lills are upt to be formed because the underlying rock is mar' 
resistant to erosion than it is in the surrounding area. In some places the greater resistance is dut 
to a difference in rock which makes it harder but in most places the rock has more resistance to ero 
sion because it is less jointed or fractured. Joints and fractures facilitate entrance of ground wate: 
which promotes chemical decay and permits mechanical erosion. Thus, depressions such as draw1 
and valleys suggest that the rock underlying the depressions has more openings through whicl 
ground water can moYe than the rock underlying the hills. Flat areas usually are peneplane rem· 
nants and do not indicate anything about the resistance of the underlying rock. Theoretically 
wells in flat areas should have about the same ·3deld as the average for wells in all topogr?Phic loca
tions. Actually, the average yield is somewhat larger than the average for all topographic locatiom 
possibly because in the fiat areas recharge to ground water is apt to be greater than elsewhere. 
However, the average yield for all locations is lowered by the large number of wells drilled on hill:o 
as compared to the number of wells drilled in draws and valleys. 

In non-homogeneous rocks such as the bedded gneisses and schists and the Triassic sedimentary 
rocks, the topography in many places is often controlled by the relative ease of circulation oi 
ground water, just as in homogeneous rocks. In the bedded rocks, however, circulation of water 
occurs along cleavage and bedding planes as well as along joints and fractures. Where bedding 
planes and cleavage planes dip steeply, most wells will end in the same kind of rock as that exposea 
within a few hundred feet of the well. 

A second reason that wells on hills yield less water than wells in valleys and draws is that the 
direction of movement of the ground water is towards the valleys where it discharges into the 
streams; therefore, the natural movement of the ground water is away from the wells drilled on the 
hills and toward the wells drilled in the valleys. 

Draws include minor depressions which may or may not contain small streams. The distinction 
between a draw and a valley is more or less arbitrary and depends upon the interpretation of the 
observer. As used here, small, relatively narrow depressions with angular or rounded sides and 
bottom are considered to be draws. Valleys are much larger and generally have a flood plain or bot
tomland and a perennial stream. It seems probable that the reason for the better record of wells in 
draws is because the draws more exactly mark the location of the structural weakness in the rocks. 
Valleys may have originated at their present location because of a zone of weakness but this zone of 
weakness may be relatively small in comparison with the present size of the valley. Therefore. 
most of the wells drilled in the valleys quite possibly are not drilled into the zone of weakness that 
originally determined the course of the stream. On the other hand, a well drilled in a relatively nar
row draw will have a very good chance of striking the zone of weakness. It would seem, then, that 
the minor topographic features are more important in choosing a well site than the larger features." 

TABLE 2.-AVERAGE YIELD OF DRILLED WELLS ACCORDING TO TOPOGRAPHIC LOCATION 
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EFFECT OF TYPE OF ROCK 
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The type of rock penetrated by a well may have a considerable bearing on the amount of water yieiC 
Except for the granular rocks of Triassic age, the rocks of the Statesville area are dense, and the intl!rlc 
ing of the mineral grains prevents circulation of water through the rock mass. Although the rocks rr 
have similar primary characteristics, each type has responded differently to the structural forces and wea 
ering to which it has been subjected since its formation. Consequently, the rock t~·pes are different in ~ 
readiness with which they yield water to wells penetrating them. 
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FIGURE G.-Diagrammatic sketch showing the types of topography discussed in this 1·eport, the decrease in 
joints with increasing depth i1t the bed1·ock, and some of the interrelations of the rc:;iduum, the 
water table, ancl the topngra11hy. 
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The areas in which the different rock units occur are shown on individual county maps in the text. •· 
reconnaissance nature of the mapping and the common variation of rock types within distances of tens 
feet or even fractions of a foot make the geologic maps less accurate than desired. The type of rock pe 
trated or thought to have been penetrated by a well is given with other data in the well tables. The d 
on 821 wells are tabulated and given with the county descriptions in this report. In order to compare 
water-yielding properties of wells in the different rock units, tables were prepared showing the average deJ. 
average yield, and other important data for all drilled wells 3 inches or more in diameter in each rock un 

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

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

Yield (pllcaa a mioutel 
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TABLE 4.-AVERAGE YIELD OF MUNICIPAL AND INDUSTRIAL WELLS 
ACCORDING TO ROCK TYPE 
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The table shows that wells penetrating intermediate or basic rocks such as diorite, gabbro, and h• 
blende gneiss yield more than wells penetrating acid rocks such as granite, granite gneiss, mica schist, 
the slates and related acid volcanic rocks. This difference is probably due to the greater solubility of 
basic rocks and consequently to the ability of circulating water to enlarge by solution the fractures in 
basic rocks. Owing to the scarcity of wells in the Triassic :Jedimentary rocks, the average expected yieh 
wells penetrating these deposits is not known. Mundorff (1948, p. 29) shows that the average yield of'" 
in similar rocks of Triassic age is 17 gallons a minute. 
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Table 3 does not necessarily give a true ;,icture of the water-yielding characteristics of each rock because 
it includes data on domestic wells, whose yields in most cases are below the potential yields and below t he I 
reported yields of municipal and industrial wells. Table 4, summarizing the data for municipal and indus-~ 
trial wells which represent attempts to obtain the largest possible yields, also indicates that the basic rocks 
yield more water than tho: acid rocks. It shows that hornblende gneiss is t he highest-yielding rock in the l 
area. The average yield of municipal and industrial wells is higher than that of domestic wells because I 
they are deeper and because they are pumped at a higher rate, resulting in greater drawdown and a lower ! 

pumping level. I 
RELATION OF DEPTH OF WELL TO YIELD I 

The relation of the depth of a well to the amount of watEr the well will yield is given in table 5. 
Table 5 indicates that the deep weli8 have higher average yields than shallow wells. This apparent I 

r elation may be misleading because the greater yie~d of deep wells is due, not so much to the greater depth, ' 
but to the fact that deep wells are generally for municipal and industrial purposes and consequently are 
pumped at greater rates and have greater drawdowns than shallow wells, most of which are drilled fo r 
domestic supplies and are stopped when it becomes apparent that an adequate supply has been obtained. I 
Table 5 shows that wells less than 100 feet deep have a greater average yield per foot of well than wells in 
any other depth range. It also shows that the yield p~r foot of well for wells more than 250 feet deep is 
much less than that of. wells of shallower depth. I 

The fact that most wells do not increase their yields appreciably with increasing depth is due to the de
crease in number and size of fractures with depth. 

If a satisfactory supply of water is not available at a certain depth, it is, of course, difficult to decidel 
how much deeper to drill. As a matter of hindsight it appears that some wells abandoned at depths greater 
than 400 feet because of lack of water should have been abandoned at much shallower depths; on the other 
hand, many wells abandoned at depths of about 150 feet might have yielded good supplies if they had beenl 
drilled deeper. The depth at which an inadequate well should be abandoned is largely an economic problem 
of the well owner. 

TABLE 5.-A VERAGE YIELD OF DRILLED WELLS ACCORDING TO DEPTH 
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Drilling to great depths in the rocks of the Statesville area is seldom justified; if adequate water is nofl 

obtained above depths of 250 or 300 feet, there is little chance of obtaining a large amount at greater ctep~hs

1
. I 

However, as Mundorff ( 1948, p. 32) points out, if the well yields 40 gallons a minute at 250 feet and a ytel 
of 50 gallons a minute is desired, the chances are good that the additional water can be obtained by drillin / 
75 or 100 feet more. 

PROBABILITIES OF SUCCESSFUL WELLS I 
How much water can a prospective well owner expect his well to yield? Unfortunately no positive 

answer can be given to such an important question because the conditions in the underground reservol· 
penetrat ed by one well are not the same as those in the reservoir penetrated by another. The most tmpo 
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tant factors that control the ~·ield C?f wells have been discussed, and an understanding of them will 
solve most well problems. 

Because there is a wide range in yields of individual wells, the yields were separated into conv€: 
size groups, and tables showing their frequency distribution were constructed. Curves were constr· 
from these tables showing the percentage of wells for which the yields are equal to or more than any } 
tied amount. 

The lower curve of figure 7 reveals the frec1uency of wells yielding at least a certain amount, this t 

including industrial, municipal, and domestic drilled wells. 'l'he data are not altogether accurate, the repc 
yields being too high in some cases and too low in other cases. Nevertheless, there appears to be a n. 
complete compensation of the inaccuracies in the data, and consequently the curve is thought to be r. 
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,..;entative of actual conditions. The middle curve represents the f1·equency of yields of industrial and mun l 
cipal wells. Wells plotted on this curve naturally have higher expected yields than those on t he lower curve 
because t hey are pumped at greater rates. I 

The upper curve is a hypothetical curve which attempts to show the expected frequency of yields at 
pumping level of 150 feet. The curve was derived in the following way: The 8pecific capacity (yield per 
foot of drawdown ) for each well on which data were available was determined, and the yield of each wJe 
was then calculated at a pumping level of 150 feet. The calculated yield was then reduced by 30 perce 
so as to be conservative. (Many tests were of short duration, with bailer instead of pump, and consequent!. 
t he water level may still have been lowering at a given rate of withdrawal when the tests ended. The re
ported yields of these wells, therefore, may have been too great. The calculated yield may also have be. 
too great because the specific capacity of a well under water-table conditions may be less with greater dra,. 
downs. The correction of 20 percent is arbitrary but is considered reasonable.) After the corrected yield~ 

for the wells were calculated they were grouped in frequency-distribution tables and then plotted as t l 
upper curve. Although this curve is not based on precise data, the fact that it is a " higher yielding" cur 
and similar to t he municipal-and-industrial curve, which represents a pumping level of 135 feet, suggests tha 
i t is usable. I 

The wells used in plotting the lower curve were separated according to topographic locations and r I 
plotted as curves on figure 8. These curves show clearly the relative merits of topographic locations. Fo , 
example, the percentage uf wells yielding 30 gallons a minute or more on hills is 9, on slopes 31, on flats 4. 
and in valleys or draws 64. I 

100 

90 

80 

~ . 70 
~ 
c .E 
~ 60 
VI 
c 
g 
~ 50 
tlO 
c 
'0 
Qj 40 

> 
30 

20 

10 

0 

i I I I 

\ (Although yields of wells in draws are slightly greater than those in 

wells in valleys, too few wells were drilled in either to permit makmg _ 

\ a separate cu~e.) I 

\ \ 

I '\ 
,I\ ""' 

I 
~Valley and draw 

"' """ 
I \ Example:- The yield of 60 percent 

!'\ ~lot ~ of all wells in valleys and draws 

\ ""' ~~ 
N equals or exceed~ 33 gallons a minute. -

"-,. ~ 

~I ~ 
~ 
~ 

~ 

~ ~ -........ 

~ ~ -........ 

~ ~ -........._____ 
~ l---- ---1--- ................. ~ ~ -

10 20 30 50 60 70 80 90 \ 00 

I 

I 
I 
I 
I 

I I 
Percent ot wells whose yield equals or exceeds that shown ' 

FIGURE~.~~·oba:lity C1~•es of yield$ of wells in the StatEsville area acco•·ding to topog.-aphi< location.. 

1 



22 GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA 

The curves do not distinguish the merit of wells according to depth or to type of crystalline rock p( 
trated. Figures of yield taken from the curves might be too great for wells in bare granite and they mi 
be too low for wells penetrating hornblende gneiss under a heavy mantle of soil. Nevertheless, the cur 
are believed to be adaptable to most conditions in the crystalline rocks of the Statesville area. 

The amount of water that a particular well may be expected to yield is decided largely by factors t 
cannot altogether be predetermined. Not knowing what the yield of his proposed well will be except t 
it probably will be between zero and 500 gallons a minute, the well owner is likely to have such a confu 
philosophy about underground water that he may discredit all factors except luck or chance. But when 
consider a large number of wells, chance no longer decides. Of the industrial and municipal wells, at 1£ 
60 percent will yield more than 18 gallons a minute, at least 40 percent will yield more than 33 gallon 
minute, and at least 20 percent will yield more than 54 gallons a minute. These probabilities are deri· 
from the records of existing wells whose locations were selected for convenience. Their locations w 
mostly unfavorable for large supplies. Consequently, the probabilities of large yields would have been ~ 
greater if the wells had been more favorably located. 

Table 6, below, shows the frequency pattern of municipal and industrial wells whose yields are wit: 
certain ranges. · 

TABLE 6.-RANGE IN YIELD OF MUNICIPAL AND INDUSTRIAL WELLS IN THE STATESVILLE AREA. 

I 
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EFFECT OF PUMPING ON WATER LEVELS 
Pumping a well lowers the water table in an area around the well to form a depression in the water st 

face, which is known as the cone of depression, and the amount the water surface is lowered is the dra 
down. The drawdown in a well increases as the rate of pumping is increased. As water is pumped out 
a well more water moves in to take its place. When the rate of pumping exceeds the rate of recharge, 
replenishment, the cone of depression becomes larger and deeper until sufficient recharge is intercepted 
balance the withdrawal. 

The relatively low permeability of the weathered mantle rock and the inability of fractures in the be 
rock to transmit water readily cause the cones of depression of wells in the Statesville area to deepen co 
siderably while extending laterally only a· short '9istance. This constriction of the cone of depression preven 
a well from yielding as large a supply of water as can be obtained from more productive aquifers in other par 
of the United States, but it allows wells to be spaced more closely without interference than would otherwil 
be the case. No exact rule can be given about the proper spacing of wells in tht! Statesville area, but it ct 
be stated that generally two wells less than 200 feet apart will interfere with each other substantially, wher 
as wells spaced l,OOO"feet or more apart· may not affect each other appreciably. Almost no data are ava1 
able to indicate locally the lateral extent of a cone of depression. 

During the early stages of pumping a well the drawdown is rapid, but with continued pumping at 
given rate the rate of drawdown progressively decreases until a state of near equilibrium is reached. Th: 
apparent state of equilibrium may be reached after a few hours or after several tens c.f hours of pumping. 

In spite of the apparent equilibrium established in a well between discharge through pumping and rr 
charge by water entering the cone of depression, a ·continuous lowering of water level has been noted in 
few wells that have been heavily pumped over a period of years. In these cases it is probable that th 
rate of pumping exceeds the local rate of recharge, causing the cone of depression to broaden and deepen a 
more water is drawn from storage. This overpumping can be overcome by reducing the pumping rate o 
by letting the well re.,t some of the time. Unfortunately, some people erroneous}}• use the lowt!ring of wate 
level ~n a particular well ns evidence to point out that the entire underground reservoir is being depleted o 
water. ·Actually a lowering of the water level is necessary to cause water to flow toward the well and on I~ 
a persistent lowering give:1 evidence of local overdevelopment of the ground-water supply. 
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COUNTY DESCRIPTIONS I 
In the following pages the geography, geology, and ground-water conditions of the Statesville area arc 

described briefly by counties, in order from west to east and north to south: Alexander, Catawba, Il·edell, I 
Davie, Rowan, and Davidson. With each county description are included two maps, one showing thE geol
ogy and the other the location of wells inventoried for this report. At the end of each county description are 
tables of well data. I 

Because much of the information about the wells was given from memory br well drillers ancl well 
owners, there are some inaccuracies. Moreover, some explanations about the data are necessary in order 
that the reader's interpretations will be reliable. For example, the depths of casing listed indicate the depth I 
to hard, dense rock; this is especially true in tho case of industrial and municipal wells, but some domestic 
wells have casing penetrating as much as 10 to 15 feet of bedrock because they were drilled ·in older dug or 
bored wells which themseh·es extended to bedrock. The water-bearing materials listed are reasonably ac-~ 
curate, although many wells penetrated two or more types of rock. The water levels listed are the static, 
or nonpumping, levels reported by the well drillers and owners or measured oy the writer. The informa
tion about the yield of wells, in gallons a minute, varies greatly in degree of accuracy. Many of the yields 

1 listed are based on bailer tests, some of which may be inaccurate because the tests were of short duration. 
In others the drawdown was small and the potential yield of the well is much greater than is shown. As the 
yield increases with an increase in drawdown, in only a few cases are the yields known for individual wells 
at two or more pumping levels; some listed, especially in Catawba County, represent bailer tests rather than I 
true pumping tests. . 

After the table of well data is a table of analyses of water from wells and f.prings in the county. The 
numbers at the heads of the columns are the numbers of the wells from which the water samples came. . I 

Population figures given are from the 1950 census. 

ALEXANDER COUNTY I 
(Area: 255 square miles. Population: 14,554) 

Geography.-Alexander County forms the northwestern comer of the Statesville area. The county isl 
chiefly agricultural, the main crops being tobacco, com, and cotton. Taylorsville, with a population oi 1,310, 
is the only incorporated town; Hiddenite and Stony Point are other communities. · 

The topography is hill~. especially in the a1·ea west and north of Taylorsville where mountain peaks andl 
ridges are common. Several peaks of the Brushy Mountains along the northern boundary of the county have. 
elevations of more than 2,500 feet. The area south and east of Taylorsville is a southeastward-sloping~ 
peneplain dissected by a close network of streams. The headwaters of the larger streams are in the moun 
tain sections in the north and west. The drainage in the general area northeast of Taylorsville is south 
eastward to the South Yadkin River. In the remainder of the county the drainage is largely southward 
toward the Catawba River. The streams are swift and commonly clear. Their courses are devious an' 
apparently are not closely related to structural weaknesses in the underlying rocks. 

Geology.-An immense series of schists underlie Alexander County. The schist in aggregate is mostly 
a quartz-mica rock, varying in fissility from place to place. In a broad sense it represents a host rock inti 
which granite and various basic rocks have been intruded. 

The geology of the county is complex and the map (fig. 9) is necessarily generalized. One reason fo~ 
this is that the schist changes gradually from place to place in texture and composition and particularly i 
the amount of granite and basic material contained. Distinct local contacts between the types of rock are, 
of cour2e, common, but they cannot be shown on a smaU-scale map. 

Hornblende gneiss, occurring as beds a few inches or a few feet thick and 1·oughly conformable with thl 
schistosity of the host rock. is common in the eastern half of the county. In a few places, especialb· in som 
valleys, it forms larger masses. 

I 
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DAVIDSON COUNTY 

(Area: 547 square miles. Population: 62,244) 

Geography.-Davidson County is the easternmost county discussed in this report. Lexington, the county 
seat, and Thomasville are the only large towns. Leading industries are agriculture and the manufacture of 
textiles and furniture. Dairying and the growing of wheat, oats, corn, and hay nre the chief rural activities. 
Railroads and paved highways serve the populated areas of the county. 

Davidson County is in the heart of the Piedmont Plateau. Its surface is formed by the uplifted and 
partly dissected peneplain that was developed on the underlying crystalline rocks. Most of the hills are 
smoothly rounded and covered by vegetation. Except where tlood plains border the streams, the slopes are 
steep enough to cause the land to be well drained. A few shallow enclosed depressions, in which water 
rarely stands, occur on the broad interstream areas underlain by gabbro in the area around Linwood. The 
topography is most hilly along the valley of the Yadkin River near the west and south borders of the county. 

The drainage within the county is mostly southward to the Yadkin River. The streams are small but 
numerous. The heads of the streams are springs that emerge from reentrants· in the interstream areas. 
Although the springs are small, they are numerous enough to produce fair-sized creeks having perennial 
flows. Parts of many streams appear to follow structural weaknesses of the underlying rocks, p~rticularly 
in the Slate belt in the southeastern part of the county. However, in general the causes for the particular 
courses of the streams are not obvious, and until detailed geologic work can be done the extent of adjustment 
of streams to rock structures probably will not be known. 

Geology.-Although n great variety of rocks occur in Davidson County they may conveniently be divided 
into the following four ma.ior groups: granite, diorite, gabbro, and the volcanic rocks. 

· Granite underlies a large area in the northwestern part of the county. It is typically exposed in the 
area north, west, and southwest of Welcome. It is a light-colored rock containing large phenocrysts of feld
spar and upon weathering, forms a gravelly and sandy soil. Outcrops of fresh granite are not common, but 
the soil zone is thin enough in many places to allow parts of the weathered rock to be exposed. The nearly 
horizontal type of jointing, called sheeting, is very common. 

The boundaries of the granite with ether rocks ha\·e not been precisely determined. In an area west of 
Lexington gabbro and diorite are in contact with the granite, but in most places only the approximate con
tact, as shown on the geologic map (p. 60), is represented by a zone in which there is an increase in the quan
tity of diorite bodies to the east. In fact, rocks of the granite and diorite complex occur in an extensive 
area east of the large granite area and seem to grade into both the porphyritic granite and the gabbro. 

Gabbro occurs in two large areas and in several small areas. As classed in this report it is a basic rock 
which varies considerably from place to place in composition but which more nearly approximates gabbro 
than any other rock. It occurs typically in the area around Linwood. Its area is characterized by a thick 
mantle of red and brown soil on the uplands. 

Rocks of the Carolina Slate belt occur in the southeastern part of Davidson County. A part of this belt, 
including the Cid mining district, was mapped by Pogue whose description follows (1910, p. 26) : 

"Wide bands of a sedimentary, slate-like rock. composed of varying admixtures of volcanic rush 
and land waste, have the greatest areal extent. 1ntercalnted with these occur strips and lenses of 
acid and basic volcanic rocks, repre!!ented by fine- and coarse-grained volcanic ejecta and old lava 
flows. The acid rocks include fine tuffs, coarse tuffs, and breccias, chiefly of a rhyolitic and dacitic 
character; together with tlows of thyolite f.nd dacite. The basic series embraces fine tuffs, coarse 
tuffs, breccias, and flows of an andesitic and trachy-andesitic stamp. Gabbro and diabase dikes cut 
the other formations." 

Like those of the remainder of the county the rocks of the Slate belt have been folded and faulted suf
ficiently to be tipped on edge and to have a prevailing northeast trend. In general the topography is hillier 
and the soil zone thinner than in the western part of the county. 
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The relation of the volcanic rocks to the intrusive rocks on the west is riot clear. The intrusive rocks 
are composed of a network of granite and more bhSic rocks of a dioritic character. Some of the dioritic ma
terial adjacent to the volcanic belt represents mashed and altered andesitic tuff, whereas other parts uppear 
to be intrusive diorite. It is probable that the development of the granite and diorite complex represents a 
late stage in the igneous activity that produced the volcanic rocks. Although numerous minor faults, and 
possibly major faults, occur in the belt, the present reconnaissance study did not produce evidence to show 
the existence of a major fault between the intrusive and extrusive belts. Unraveling the development of the 
volcanic rocks and the adjacent intrusive complex posed the most difficult problem with which the writer was 
faced in the Statesville area. · 

Ground water.-With the exception of the municipal water supplies of Lexington and Thomasville, which 
come from streams, most domestic and many industrial water supplies are from wells. A few domestic 
supplies are obtained from springs. 

Many rural supplies are obtained from dug or bored wells 18 inches or larger in diameter. These wells, 
being relatively shallow, develop water from the clayey residual material above bedrock. They are generally 
satisfactory for domestic purposes if less than 2 gallons of water a minute is needed. They may fail dur
ing dry seasons if the water table declines near, or below, the bottoms of the wells. 

', In recent years there has been a large increase in the number of drilled wells in the rural parts of the 
county. Two-inch shot-drilled wells are especially common. Most of them are capable of furnishing 3 to 8 
gallons a minute--adequate for general domestic use. The present investigation deals chiefly with 3 inch and 
larger drilled wells, which. reveal ground-water conditions better than other types of wells. 

. The records of the yields of wells in the county indicate the water-yielding properties of the different 
ldlids of rocks only in a general way. Many of the good wells penetrate gabbro or diorite. The gabbro and 
diorite trending slightly west of south through Lexington and Linwood probably are capable of larger yields 
than are the other rocks. Owing to the deep mantle of residuum on the hills, wells on hills in the gabbro and 
diorite should be more productive than wells on hills in other types of rocks. A large number of wells yielding 
less than 10 gallons a minute have been drilled in the granite in the northwest part of the county. Almost 
all these unsuccessful wells were drilled on hills, where the residuum is too thin to store much water and where 
the prominent openings in the granite are convex exfoliation joints which allow water to drain readily away 
from the hills to the valleys. Large feldspar crystals, which have been disengaged from the granite on the 
hills and washed into the lowlands, form permeable gravel beneath the flood plains along some of the streams. 
These gravel deposits con!titute a potentially productive source of ground watet·-Probably capable of fur
nishing more than 500 gallons a minute to individual w~lls in n number of places in the western part of the 
county. The slates and volcanic rocks of the southeaStern part of the county are similar to other rocks in 
water-yielding properties. However, the slates and acid volcanic rocks in general are covered by only a thin 
layer of residuum, suggesting that they are poorer water-bearing rocks than the basic volcanic rocks and 
gabbro. 

Analyses of six samples of water from wells and two samples from springs are given in a table follow
ing the well records. All the sample., were from diorite or gabbro except well 19, from granite, and spring 
C, from acid tuff. Although only one sample of water was collected from granite in the county, the analysis 
of this water is typical of those from granite everywhere in the Statesville area. The water from diorite and 
gabbro contains about three times as much dissolved solids as does water in granite. The mineral content 
of the water from well 56 is probably as great as that from uny other well water in the county. It is prob
able that water from well 103d, containing 172 parts per million of dissolved solids, is typical of that from 
diorite and gabbro. 

Temperatures of well waters range from about 58" to about 63"F. 
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GLOSSARY 
(The definitions of the terms listed below are for the benefit of the layman and driller and are not nec

essarily as precise as those found in scientific textbooks.) 

.4.cid rock-an igneous rock composed chiefly of light-colored minerals. 

Alluvium-deposits of clay, sand, and gravel beneath the flood plains of streams. 

Aplite-a dense light-colored, frequently greenish fine-grained acid rock, generally occurring as dikes pene
trating granite, diorite, and greenstone. 

Basic 1·ock-an igneous rock composed chiefly of dark-colored minerals •. 

Composite gneiss-a banded rock formed by the intrusion of granite into, and along the parting planes of, a 
schist. 

Cone ul dep1·ession-depression produced in the water level around a pumped well. 

Diorite-a medium- to dark-colored granitelike rock composed chiefly of hornblende and feldspar; generall~· 
produces a dark-red soil: called black granite by some drillers. 

Draw-a broad ravine, or the headward part of a valley. 

Dra.wdomt-difference, in feet, between the static water level and the pumping water level of a well. 

Flat-a small upland plain, or an area having no appreciable slope. 

Flood plain-a fiat area, underlain by alluvium, bordering parts of some streams. 

Gabbro-a dark-colored crystalline rock composed chiefly of feldspar and pyroxene: generally produces a 
dark-red soil; called black granite by some drillers. 

Gnei.~tf-a banded crystalline rock showing alinement of some minerals. If the composition is that of gran
ite, it is a granite gneiss. 

Granite-a light-colored crystalline rock composed chiefly of quartz and feldspar; generally produces a light-
colored soil: called by some drillers "white granite" and by others "sand rock." 

G1·eenstone-a green rock of the diorite class. 

Hil£-an upland area rising above the surrounding land. 

Injection complex-a group of rocks formed from the intrusion of granites into schists. Alternate bands of. 
schist and granite result. 

Residuum-weathered material, including the soil, doiVll to fresh, unweathered rock. 

Saprolite-soft. rotten rock; bottom part of residuum. 

Schist-a foliated metamorphic rock showing. strong alinement of beds; called slate by some drillers. Schists 
described in this report contain considerable light-colored mica. 

Schistosity-the property of schists and some gneisses to flake in parallel planes. 
Slate-a fine-grained; strongly foliated rock formed from clayey material or volcanic ash. It may be easilr 

split along the planes of foliation (parting planes). 

Slope-an inclined surface of the land-the most extensive topographic feature in the area studied. Most 
wr:lls are located on upland slopes or lowland slopes. 

Topographu-the surface features of an a1·ea. 

Tu.ff-a hardened volcanic rock composed la1·gely of volcanic nsh. 

l"Hlle!l-nll elongated depre~sion in the hmd through which n stream may flow. 

Tl'ctlcr tuble-upper sul"facu of the zone of satu1·ation. 

!Veatheriuq--decomposition of rocks near the sudace of the ground, forming soft. rotten rock, o1· saprolite. 
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12-01 Alamanc~ 
01-02 . Alexander 

,1-03 . Alleghany 
3-04 Anson 

-1-05 Ashe. 
1-06 Avery 

-4-07. Beaufort 
4-08 Bertie . 

j3-09 Bladen 

Bnmswick 4-10 

jl-ll Buncanbe 
1-12 Burke --tl3 Cabarrus 

14 Caldwell 

04-15 Camden 

14~l6_. Carteret 

02-17 Caswell 
,1-18 .. Cata-wba 

3-19 .. C1mtham 
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02-41 
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03-43 
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04-46 

03-47 
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01-49 
01-50 

RmiON AND COUN'IY CODES . ---------.----------
CUmberland 03-51 Johnston 02-76 ~dolph 

Currituck 04-52 Jones 03-77 Richmond 
Dare 03-53 Lee 03-78 Robeson 
Davidson 04-54 Lenoir 02-79 Rockingham 

Davie 01-55 Uncoln ;@-so Rowan 

Duplin 
. 

01-56 McDowell 01-81 Rutherford . 
. . 

Durham ~ 01-57 ltlcon 03-82 Sampson 
Edgecombe 01-58 ltldison 03-83 Scotland · 
Forsyth .. 04-59 M:lrtin J.@-84 Stanly 

. 
Franklin 01-60 Mecklenburg 02-85 Stokes 

Gaston 01-61 Mitchell 02-86 Surry 

Gates 03-62 Montganery 01-87 Swain 

Graham 03-63 ·Moore 01-88 Transylvania 
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Harnett 03-68 · Orange 02-93 Warren 
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Hertford 04-71 Pender 04-96 Wayne 
Hoke 04-72 Perquimans 01-97 Wilkes 
Hyde 02-73 Person 04-98 Wilson 
Iredell 04-74 Pitt 02-99 Yadkin 

Jackson 01-75 Polk 01-00 Yancey 
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E. .s 
REGiON AND COUNI'Y CODES . I ·.j 

~~ ------------------
02-01 Alamanc~ 03-26 Cumberland 03-51 Johnston 02-76 ~dolph I 
01-02 . Alexander 04-27 Currituck 04-52 Jones 03-77 Richmond 

01-03 .Alleghany 04-28 Dare 03-53 Lee 03-78 Robeson I. 
03~04 Jmson 02-29 Davidson 04-54 Lenoir 02-79 Rockingham 

01-05 Ashe. 02-30 Davie 01-55 Lincoln J.@-8o Rowan 
I 01-06 04-31 Duplin 

. 
01-56 McDowell 01-81 Rutherford Avery . 

. . 
04-07 Beaufort . 03-32 Durham ~ 01-57 Macon 03-82 Sampson 

I 04-08 Bertie 04-33 Edgecombe 01-58 Madison 03-83 Scotland · . 
J.@-84 . 03-09 Bladen 02-34 Forsyth .. 04-59 Martin Stanly 

04-10 Bnmswick 02-35 Franklin 01-60 Mecklenburg 02-85 Stokes I 
01-11 Bt.mccmbe 01-36 Gaston 01-61 Mitchell 02-86 Surry 

01-12 Burke 04-37 Gates 03-62 Montgomery 01-87 Swain 

l@-13 
--

Cabarrus 01-38 Graham 03-63 . Moore 01-88 Transylvania 

01-14 Caldwell 02-39 Granville 04-64 Nash 04-89· Tyrrell 

04-15 Camden 04-40 Greene 04-65 New Hanover o21@.9o . Union -
04..:16. Carteret 02-41 Guilford 04-66 Northampton 02-91 Vance 1-
02:.17 Caswell 04-42. :H.alifax 04-67 Onslow 03-92 Wake . 
Ol-18 ··cat:aw_ba 03-43 Harnett 03-68 · Orange 02-93 Warren I ... 
03-19 .. C1latham 01-44 Haywood 04-69 Pamlico 04-94 Washington 

01-20 Cherokee . 01-45 Henderson 04-70 PasquotaDk. 01-95 Watauga I· 04-21 Cllowan 04-46 Hertford 04-71 Pender 04-96 Wayne 
... 

01-22 Clay 03-47 Hoke 04-72 Perqu;mans 01-97 Wilkes 

:ol-23 Cleveland 04-48" Hyde 02-73 Person 04-98 Wilson I 
04-24 Columbus· 01-49 Iredell 04-74 Pitt 02-99 Yadkin 

04-25 Craven 01-50 Jackson 01-75 Polk 01-00 Yancey I 
.: 
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. 

I 
I 
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.I 
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CONTROL NO. TDD No. F4-8803·4Z DATE: May 3, 1988 

I 
I 

DISTRIBUTlON: Custom Finishers, Inc., High Point, North carolina 

I 
BETWEEN: Mary Pangan, Clerk OF: Davidson Water Co. 

I AND: Michael Profit, NUS Corporation 

I DISCUSSION: ... 

TELECON NOTE 

--· 
11ME: 1115 

PHONE: (919) 475-8225 

I We discussed the source of Davidson's water. Davidson Water obtains its water from the Vadkin River. The 
water plant is located on Koontz Road off of Old 64 West, le~:iing to .vard 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. 
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16 - - - - - - - - - ~OURCE 
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27 WATER USE SURVEY 

Name and address of r!!sident 

8. E, cLLE-11 

( ___ ---------

1 8:2? LAI<I!SICE PAI'II<WAY 
SUITEB14 • 
TUCI<EI=I. GECI=IGIA 30084 
404·938·771 0 

Check water source(s) used by reside~ 

. 1. DRILLED WELL V ·· DEPTH 57.f--~J. WATER LEVEL -----

2. OUGWELL DEPTH WATER LEVEL --- -------
3. SPRING ARTESIAN GRAVITY ---
4. SURFACEWATER 

5. PUBLICSUPPL Y 

6. OTHER 

Check water use(s) and specify water source of each 

DRINKING L , NUMBER OF USERS d SOURCE 

HOUSEHOLD L NUMBER OF USERS SOURCE 
L 

IRRIGATION. ACRES CROP SOURCE 

HQW LONG HAVE SOURCES BEEN IN USE? ~h.-a...& / 15 ~ 
~~~~~=-~~~-------------

ANY MONITORING WELLS ON PROPERTY? _________________ _ 

PREPAREDBY h!'u-ilJ, ,,i.;U> J1P cd friJ~H ______ _ 
COMMENTS --------------------------------------
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IJA Tl: Of-. lf.UK---~ 
07/10/90 

WUHO~ 
OloTA ·drlf' 

tuDe 
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03 

17 

01 

uz 
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ou 
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"~RlE.otS 

N 

Ot51Gr. 

Pill!>. 
TYPf 
c 
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\JUO'tOUOUU(I 

POPULATION 
S tq ~ELl 

UOUO/. 3t.2 't 

tl'ltRL.E .. cv 
GAL/DAY 

ououououou 

oa p,js LAST ~JRVF.Y IIACTl AND TURd 101 TY ACTIVITY 

teO. HRVICI: 
CONNE:CTliJNS 

oouqH5 

hU t11! ~P. 
MfTftCS 

UOOR~5'1 

C:UH!I.H4llVf: 
INOltATO~ 

0 

S TOIULE 
CAPACITY/GAL~. 

MAXIMUM PkOUUtT1Ur. 

OUOJOOOuOu 

Of ACTI YA 1l UN 

G.lL./IJAY 
OUOt!JOuOuO 

ACTIVITY 
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u9 
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01 
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y 
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I' 0017 

A 
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~flO CH~CKS fi(EI.I 
00/00 
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0~ ~E LllR 
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2 ou 
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2-01 Alamanc~ 

01-02 . Alexander 
11-03 . Alleghany 

. 03-04 Anson 

11-05 Ashe. 
01-06 Avery 

~4-07_ Beaufort 
4-08 Bertie . 

-3-09 Bladen 
4-10 Bnmswick 

11-11 Buncanbe 
1-12 Burke 

1t~ 
--

Cabarrus 
Caldwell 

,4-15 Camden 

4-16: Carteret . 
02:..17 Caswell 

~~1-18 ··ea~ 
03-19 .. C1latham 

11-20 
04-21 

,1-22 
1-23 

~4-24 
4-25 

I 
I 
I 
I 

Cherokee 
Cllowan 

Clay 
Cleveland 
Columbus· 
Craven 

.. 

03-26 
04-27 
04-28 
02-29 
02-30 
04-31 

. 03-32 
04-33 
02-34 
02-35 
01-36 
04-37 
01-38 
02-39 
04-40 
02-41 
04-42. 
03-43 
01-44 

. 01-45 
04-46 
03-47 
04-48' 

01-49 
01-50 

RmiON AND COUNIY CODES • ____ ....,....__ .. -_....._......~= 

Cumberland 03-51 Johnston 02-76 ~dolph 

Currituck. 04-52 Jones 03-77 Richmond 
Dare . 03-53 Lee 03-78 Robeson 
Davidson 04-54 Lenoir 02-79 RockinghBm 
Davie 01-55 Lincoln J,@-8o Rowan . 
Duplin . 01-56 McDowell 01-81 Rutherford . 
Durham ~ 01-57 M:lcon 03-82 Sampson 
Edgecombe 01-58 Madison 03-83 Scotland · 
Forsyth .. 04-59 Martin J.@-84 . Stanl.y 

. 
Franklin 01-60 Mecklenburg 02-85 Stokes 
Gaston 01-61 Mitchell 02-86 Surry 
Gates 03-62 Montgomery 01-87 swain 

Graham 03-63 Moore 01-88 Transylvania· 
Granville . 04-64 Nash 04-89· Tyri:'ell 
Greene 04-65 New Hanover M9o . Union -
Guilford 04-66 Northampton 02-91 Vance 

:Halifax 04-67 Cklslow . 03-92 Wake 
Hamett 03-68 · Orange 02-93 Warren 
Baywood 04-69 Pamlico 04-94 Washington 
Henderson 04-70 Pasquotank. 01-95 Watauga 
Hertford 04-71 Pender 04-96 Wayne 
Hoke 04-72 Perquimans 01-97 Wilkes 
Hyde 02-73 Person 04-98 Wilson 
Iredell 04-74 Pitt 02-99 Yadki.n 
Jackson 01-75 Polk 01-00 Yancey 
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29 TELECON NOTE I 
IF CONTROL NO: DATE: - TIME: 

I . 

12.0ctcto t56o -

..... 

1 r DISTRIBUTION: --
,.S p r l...t c,"" c E: S u"' t "'~ v- n. I,,.,c. 

II 
IIBElWEEN: OF: LEI(.i"'..Jiov\ PHONE: 

\ltJ~e"' .Spc-i-t .Sl.tp~••nft>.,..c(f..,_ + ( 7o<f ) 2 <I '3 - 2. <1 & cl \J C<.. 1 E: or- "S ~ S t~ v"'"' 
llANO: 

A. D. D()tA51 C\~ NtJ.S Co~- I) o .- ec.. -t I o~ 

II DISCUSSION' 

~ 1 v". S'poi-t Cl.\C~ I cl c s c <.A. s- s E 0 i~liCt..KES I ,. "\ th c:- C{,-ECL 

I 
He. ,lAc{. CG. i c& b f- ~ l Y'j t li v\ L-L. $G S" '-th. E i n±ct kE 1h ih~ Tu~v.-

A-Lc:-x Lct. k.<= q_~ '\.C,(_ ih& t yl 1 C(. K E' in Ole( c ,··+£j LC<..kt::" r 

I ~4 <> Sj?Cl t± si 4: fE?c( tr-.. c - l k IY' !l bbd t=+ s CI>Y: (: {<:: • • l P\ I g E 

/'!-!~; •:3" 'i;. b~~Ci.at E ~ ~· ' ~~ ea: 1.; t et:5=~ R~QeP" ~:If!! ~ Z: I 1·~ i Cl ~f 

1~ s ·' , ,- L .... 

~~ ( v1 fdi l~e 
J'i ~,-~ . S I) o -f + $" -t et.1 c c( 

1 CtS lu•·\;; t-) s l1 e C e:l.v\ "-c cct.:.l L. ~Jt-t E-
I 

-~ of AbhG1fs Cr~~ rk /lCc.S n~v<.=v bEE-o-1 :8~ 5 .. ~ 

I fct"" i ft..t nctt"vna.. f I fl t'' Socdf hos Ir-e v1 IN I '1- "'- ft, E L....~ l(;v-
I 

. Ct f. () Ct 1 ~ f 1.-H c-~ f -f'u c:. l5. L-!e !9""~. 

II r J 

II • 

I 
ACTION ITEMS: 
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12-01 Alamanc~ 

01-02 . Alexander 

~1-03 .Allegpany 
03-04 Anson 

~1-05 Ashe. 

1-06 Avery 

~4-07. Beaufort 

4-08 Bertie . 
,3-09 Bladen 

4-10 Brunswick 

~1-11 Buncanbe 

1-12 Burke 

it~ 
--

Cabarrus 
Caldwell 

04-15 Camden 
. Jt.-16. Carteret . 

02:..17 Caswell 

t~l-18 ··ea~ 
03-19 .. Cl'Ultham 

tl-20 
04-21 

~1-22 
1-23 

~4-24 
4-25 

I 
I 
I 
I 

Cherokee 
Cllowan 

Clay 
Cleveland 
Columbus· 

Craven 
.. 

03-26 
04-27 
04-28 
02-29 
02-30 
04-31 

. 03-32 
04-33 
02-34 

02-35 
01-36 
04-37 
01-38 
02-39 
04-40 
02-41 
04-42. 

03-43 
01-44 

. 01-45 
04-46 
03-47 
04-48' 

01-49 

01-50 

BmiON AND COUNTY' CODES • ____ .,..__..._ _ __..w 

Cumberland 03-51 Johnston 02-76 ~dolph 

currituck 04-52 Jones 03-77 Richmond 
Dare . 03-53 Lee 03-78 Robeson 

Davidson 04-54 Lenoir 02-79 Rockingham 

Davie 01-55 Uncoln J@-8o Rowan . 
Duplin . 01-56 McDowell 01-81 Rutherford 

. . 
Durham ~ 01-57 Hi con 03-82 Sampson 

Edgecombe 01-58 Madison 03-83 Scotland· 

Forsyth .. 04-59 Martin J.@-84 . Stanly 

Franklin 
. 

01-60 Mecklenburg 02-85 Stokes 

Gaston 01-61 Mitchell 02-86 Surry 

Gates 03-62 Montganery 01-87 Swain 

Graham 03-63 ·Moore 01-88 Transylvania · 

Granville 04-64 Nash 04-89· Tyrrell 

Greene 04-65 New Hanover ol1@.9o . Union -
Guilford 04-66 Northampton 02-91 Vance 

·:EU.ifax 04-67 0ns1CM . 03-92 Wake 

Hamett 03-68 · Orange 02-93 Warren 

Haywood 04-69 Pamlico 04-94 Washington 

Henderson 04-70 Pasquotank . 01-95 Watauga 
. 

Hertford 04-71 Pender 04-96 Wayne 

Hoke 04-72 Perquimans 01-97 Wilkes 

Hyde 02-73 Person 04-98 WUson 

Iredell 04-74 Pitt 02-99 Yadkin 

Jackson 01-75 Polk 01-00 Yancey 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

80015' 

Mapped, edited, and published by the Geological Survey 

Control by USGS, USC&GS, and North Carolina Geodetic Survey 

Culture and dra inag~ in part compiled from 
aerial photographs taken 1948 
Topography by plane-table methods 1949- 1950 

Polyconic projection . 1927 North American datum 
10,000-foot grid based on North Carolina coordinate system 
1000-metre Universal Transverse Mercator grid ticks, 
zone 17, shown in blue 
To place on the predicted North American Datum 1983 
move the projection lines 10 meters south and 
19 meters west as shown by dashed corner ticks 

Red tint indicates area in wh ich only 
landmark buildings are shown 
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1987 MAGNETIC NORTH 
ncr,NAT•nN AT CENTER OF SHEET 

STATE OF NORTH: CAROLINA 
HIGHWAY AND PUBLIC WORKS COMMISSION 

!GRIST MOUNTAIN! . 
49551fNW 

1 
SCALE · 1:24 000 
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NATIONAL GEODETIC VERTICAL DATUM OF 1929 

THIS MAP COMPLIES WITH NATIONAL .MAP ACCURACY STANDARDS 

FOR SALE BY U.S. GEOLOGICAL SURVEY . 
DENVER, COLORADO 80225 OR RESTON, VIRG INIA ' 22092 
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~' 
QUADRANGLE LOCAT ION 

Revisions shown in purple. 
cooperation w1th State of 
aerial photographs taken 
informat ion not f1eld c 

LEXINGTON EAST QUADRANGLE 
NORTH CAROLINA-DAVIDSON CO. 

MINUTE SERIES (TOPOGRAPHIC) 

ROAD CLASSIFICATION 

Primary highway, 

hard surface ---·----
Secondary highway, 

Light-duty road, hard ·or 
improved surface ... -==== 

hard surface __ , 

0 Interstate Route 

Unimproved road __ -- ""=== ==== 

0 U. S. Route Q Sta te Route 

woodland compiled in 
Caro!tna agenc1es !rom 
and other sources. This 

LEXINGTON EAST, N.C. 
35080-G2-TF-024 

1950 
PHOTOREVISED 1987 

DMA 4955 I SW - SERIES V842 
Map ed>tec 1987 
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12/87 

NORTH CAROLINA - Critical Habitat 

Notropis mekistocholaa, "C~p• Fear shiner" 

(1) Chatham County. Approximately 4.1 td.laa of the Rocky Rinr from North 
C~roliaa State Highway 902 Bridge dovnatr•aa to Chatham County Road 1010 
Bridge; 
(2) Chatham and Lea Couutiaa. Approximately 0.5 river mila of Bear 
Creek, from Chathaa County Road 2156 Bridge davnatraaa to the Rocky River, 
then dovnstream in the Rocky River (approximately 4.2 river miles) to the 
Deep River, than dovaatream in the Deep River (approximately 2.6 river 
mil••> to a point 0.3 river mila below the Moncure, North Carolinat 
u.s. Geological Survey Gasinl StatiOil; and 
(3) Randolph and Moore Countiaa. Approximately 1.5 mil .. of Fork Creak, 
frca a point 0.1 river mila upatrua of llandolph County Road 2873 Brtda• 
dOVDatreaa to the Deep River than dOVD&treaa approximately 4.1 river milea 
of the Daap River in Randolph and Moore Countiaa, North Carolina, to a point 
2.5 river milaa balov Moor• County Road 1456 Brida•· 

C01Uitituaut elameuta include clun straau with araval, · cobblA, aud 
boulder subatrat .. with poola, rifflaa, shallow runs and alackwater ar•aa 
with large rock outcrop• and side chaDDala aad pools with watar of good 
quality with relatively lov a~lt loads. 
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NORTH CAROLINA - Critical Habitat 

Hudsonia montana, ~untafn golden heather• 

Burke County. The area bounded by the following: on the west by the 
2200' contour; on the east by the Linville qorge Wilderness Boundary 
north from the intersection of the 2200' contour and the Shortoff Mountain 
Trail to where it intersects the 3400' contour at •The Chimneys 11--then 
follow the 3400' contour north until it reintersects the Wilderness 
Boundar,y--then follow the Wilderness Boundary again northward until it 
intersects the 3200' contour extending west from its intersection with 
the Wilderness Boundar.y until it begins to turn south--at this point the 
Boundar,y extends due east until it intersects the 2200' contour. 

PISGAH 
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!z'Eor-is m::nacha, •spotfin chub" 
, 

Maca1 ana swain Counties. Little 'n!nnassea River, DBin c:hamel fran 
the backwaters of Fontana Lake upstream to the North carolina.-Georqia 
state line. 

sna 
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~ORTH CAROLINA - Critical Habitat 

Menidia extensa, "Yaccamav silverside" 

Columbus County. Lake ~accamav in its entirety to mean high water level, 
and Big Creek from its mouth at Lake Waccamaw upstream approximately 0.6 
kilometer (0.4 mile) to where the creek is crossed by County Road 1947. 

Constituent elements include high quality clear open water, with a neutral 
pH and clean sand substrate. 
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N 

. --___ _.,.,. .... , 

LAKE 

WACCAMAW 
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12/87 

Federally Lfsted Species by State 

NORTH CAROLINA 

(E•Endangered; T•Threatened; CH-critical Habitat determined) 

Mannals 

Bat, gray (Myotis frisescens) - E 
Bat, Indiana (M~t s sada11s) - E 
Bat, Y1rg1nia 6\9-eared 

(Plecotus tawnsendft vfrgfnfanus) - E 
Cougar, eastern (Felis concolor cougar) - £. 
Manatee, West Indian (Tr1chechus manatus) - E 
Shrew, Dismal Swaap southeastern 

(Sorex longtrostris fisheri) - T 

Squirrel, Carolina northern flying 
(Glauca.ys sabrinus coloratus) - E 

Whale, flnback (Balaena,tera physalus) - E 
Whale, hu.pback (M!japtara novaeang11ae) - E 
Whale, right (Balaena 9 ac1a11s) - E 
Whale, set (Ba1aenor£era bOrealis) - E 
Whale, sperm (Physe er catOdOn) - E · 

Birds 

Eagle, bald (Haltaeetus leucocephalus) - E 
Falcon, '-rtcan perqrine 

(Falco ~refCfnus anatUI) - E 
Falcon, n:t c peregri• 

(Falco ~iflitnus tundrius) - T 
Plover, pjiii (tharadrius •lodus) - T 
Stork, ~("tCterta ... ricana)- E 
Warbler, B~1sYe~1vora bachmanii) - E 
Warbler, Kfitland•s 

(Dendrotca ktrtlandtt) - E 

Woodpecker, tvory-btlled 
(C~phtlus prtnct9a1ts) - E 

Woodpec er, rea-cociaid 
(Ptcotdes (•Dendrocopos) borealis) - E 

General Distribution 

Extreme Southwest 
West 

Avery County 
Entire state 
Coastal waters 

Dis~al Swaap; Camden, Gates 
Pasquotan~ and Perquimans 
Counties 

Western mountains 
(Yancy County) 

Coastal waters 
Coastal waters 
Coastal waters 
Coastal· waters 
Coastal waters 

Entire state 

Western mountains 

Enttre state 
Coast 
Coast 
East 

Northwest, Central, 
Southeast 

Southeast 

East 
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NORTH CAROLINA (Cont'd) 

L1atr1s hellerf CHeller•s blazing 
star) - T 

L1ndera me1fssffolfa (pondberry) - E 
Lysimachia asperu1aefolfa 

(rough-teaved loosestrife) - E 

Oxy~lfs canbyf (Canby's drapwort) 
say tarfa fasciculata 

bunched arrowhead) - E 
Sarracenfa oreophfla 

(green pitcher plant) - E 
Solidago ssftha~aea 

(Blue Ri ge goldenrod) - T 

- E 

3 

State ~fsts 12/87 

Ashe, Avery, Caldwell, 
Burke Counties 
Bladen County 

Carteret, Scotland, 
Cumberland/Bladen, 
Brunswick, Pender, and 
Hoke Counties 
Scotland County 

Henderson County 

Clay County 

Avery and Mitchell Counties 
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NORTH CAROLINA NATURAL HERITAGE PROGRAM ELEMENT LIST 

state ted state rJlcob 

I 
scientific and common narne ~tat 5tat ~·ank ~·ani< 

ETHEOSTOMA COLLIS sc 53 G3 
CAROLINA DARTER 

MESIC MIXED HARDWOODS FOREST. PIEDMONT SUBTYPE 54 G5T~ 

I AMORPHA SCHWERINII J:•P s·-=- G2G.:· .... 
SCHWERIN'S AMORPHA 

LOTUS PURSHIANUS VAR HELLER! SR s-· .::. G4G~ 

1 .. HELLER'S TREFOIL 
PLANTAGO CORD8TA E c-=· 51' G3 ·-

H~ART-LEA.,F··:PLANTA IN 
PORTERANTHUS STIPULATUS SR 52 G~J 

I 
INDIAN PHYSIC 

I 
I I 
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07/05/89 Page 
NATURAL HERITAGE PROGRAM NATURAL AREAS DATABASE 

-------------------------------------------------~-------------------------
BELEWS CREEK BOG/MARSHES 

COUNTYNAME: NCF~RS 
QUADNAME: BELEWS CREEK 
DIRECTIONS: NORTH AND SOUTH OF SR 1971 ALONG BELEWS CREEK. 

OWNER: PRIVATE . 
SITEDESC: 

125 

SWAMPY WET AREAS NORTH AND SOUTH OF SR1971 <PARTLY PASTURED> ALONG BEL.EWS CREEK. 
SATURA-TED SOil:., ;ALDER, SWAMP ROSE, SKUNK CABBAGE, RUSHES. SEDGES, ARRO.W ARUM. 
BOG TURTLE <C~E~MYS MUHLENBERG!) FOUND HERE IN" 1984. ALSO LOCATION FOR·CARDAMINr 
MICRANTHERA <SRS>. THOUGH SITE MAY HAVE BEEN DESTROYED <PASTURE>. 
SIZE: 1 0. PRIORITY: C 
RANKCOMM: RARE PLANT AND ANIMAL SPECIES 

PROTSTAT: NO PROTECTION STATUS 

YADKIN RIVER BLUFFS 

COUNTYNAME: NCFORS 
QUADNAME: VIENNA 
DIRECTIONS: HIGH BLUFFS ON E SIDE 0:= YADKIN RIVER & Ii'1MEDIATELY SOUTH OF 

us 67 
OWNER: 
SITEDESC: 
BLUFFS HAVE HIGH DIVERSITY OF PLANTS AND TYPIFY AN INNER PIEDMONT RIVER-SIDE 
COMMUNITY. MAJOR PLANT COMMUNITIES ARE ALLUVIAL ~JOODS. RHODODENDRON BLUFFS. 
CLIMAX OAK-HICKORY FOREST, BEECH-MAPLE WOODS AND OPEN MEADOWS. VALUABLE 
EDUCATIONAL RESOURCE FOR NEARBY <WINSTON-SALEM> tNSTITUTinNS. 
SIZE: 14 ' PRIORITY: C 
RANKCOMM: NATURAL COMMUNITIES 

PROTSTAT: NO PROTECTION STATUS. RF.GISTRY AGREEMENT EXTINGUISHED WHEN 
PREVIOUS· OWNER SOLD PROPERTY. 

BUNN FLATROCK 

COUNTYNAME: NCFRAN 
QUADNAME: BUNN WEST 
DIRECTIONS: OFF SR 1719. APPROX. 0.5 MI N 0~ JCT WITH SR 1729. THEN 

0.25·MI N ACROSS CULTIVATED FIELDS INTO WOODED HILLCREST 
OWNER: PRIVATE 
SITEDESC: 
UPLAND GRANITIC FLATROCK WITH EXCELLENT ZONATION OF PRIMARY SUCCESSIONAL PLANT 
COMMUNITIES. OUTCROP OF ENDEMIC PORTULACA SMALLII PRESENT. PART OF ROLESVILLE 
GRANITE BATHOLITH. LITTLE DISTURBANCE. 

SIZE: 4 PRIORITY: C 
RANKCOMM: RARE PLANT SPECIES, GEOMORPHIC LANDFORM 

PROTSTAT: NO PROTECTION STATUS 
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07/05/89 
NATURAL HERITAGE PROGRAM NATURAL AREAS DATABASE 

-------------------------------------------------~-------------------------
US 264 LOW POCOSIN <FLOATING PEAT BOG> 

COUNTYNAME: NCQSRE 
QUADNAME: ENGELHARD NE & NW, LONG SHOAL 
DIRECTIONS: ALONG US 264 FROM STUMPY POINT FIRE TOWER TO DARE/HYDE CO. 

LINE 
OWNER: FIRST COLONY FARMS, INC. AND DEPT. OF DEEENSE-DRRE SOMBING R 
SITEDESC: 

113 

EASTERN SEGMENT OF WIDE BAND OF VARIOUS WETLANDS EXTENDING ACROSS SOU~HERN DARE 
PENINSULA. EXE:EI;'TIONALLY WET POCOSIN IN PLACES liESEiVi.8LES FRESHWATER l'r1A.RSH AND I::> 
UNIQUE• IN DEVELEl~•MENTAL HISTORY. NEVER COVERED· BY SWAMP FOREST. LOW SHRUB BOG 
MAINTAINED ITS VEGETATION TYPE FnR 3000-5000 YEARS. ELEVATION UNDER 5 FT MSL. 
SIZE: 210~0- PRIORITY: A 
RANKCOMM: EXEMPLARY NATURAL COMMUNITY, GEOMORPHIC LANDFORM 

PROTSTAT: RHA <PARTIAL>. INTERIOR PORTION IN DOD DARE BOMBING RANGE · 
PART OF REGISTERED NRTURAL AREA. ~AJORITY UNPROTECTED. 

BEAVERDAM CREEK/GRASSY FORK HEARTLERF PLAINTAIN S. 

COUNTYNAME: NCDAVD 
QUADNAME: DENTON 
DIRECTIONS: ALONG BEAVERDAM CREEK ABOVE & BELOW ROAD CROSSiNG n~ NC 49, 

APPROX. 0.8 MI SW OF JCT OF NC 49 AND NC 109 
OWNER: PRIVATE <SOME JACOB'S CREEK STONE CD .• INC.) 
SITEDESC: 
LARGEST KNOWN NC POPULATION OF ENDANGERED PLANT--PLANTAGO CORDATA <HEART-LEAFED 
PLANTAIN>. GROWS PARTIALLY SUBMERGED ON GRAVEL EARS IN SMALL STREAM OF YADKIN 
RIVER BASIN AND ALSO ON BANKS OF THE SLATE-BOTTOMED STREAM. 1500-2000 PLANTS IN 
!:LUMPED POPULATIONS. C8NOPY OF MIXED HARDWOODS. SLATE BELT REGION. 
SIZE: 175 PRIORITY: B 
RANKCOMM: ENDANGERED PLANT SPECIES 

PROTSTAT: RHA <PARTIAL>. STONE CO. PROPERTY REGISTERED NATllRAL AREA. 
TNC MANAGEJ'>1ENT AGREEI'>1ENT WITH 2 OWNERS. r~EST UNPROTC::r.TC::D. 

BOONE'S CAVE NATURAL AREA 

COUNTYNAME: NCDAVD 
QUADNAME: CHURCHLAND 
DIRECTIONS: IN BOONE'S CAVE STATE PARK ON THE EASTERN SIDE OF YADKIN 

RIVER, ENTRANCE FROM SR 1167 
OWNER: NCDNRCD-BOONES CAVE SP 
SITEDESC: 
BOONE'S CAVE IS AN 80-FOOT LONG NATURAL CREVICE AT THE BASE OF A STEEP BLUFF 
ALONG THE YADKIN RIVER. THE PARK CONTAINS GOOD QUALITY EXAMPLES OF MESIC MIXED 
HARDWOOD FOREST AND DRY-MEXIC OAK--HICORY FOREST. MANY PLANT SPECIES TYPICAL OF 
THE t,OUNTAIN REGION. 
SIZE: 42 PRIORITY: C 
RANKCOMM: NATURAL COMMUNITIES 

PROTSTAT: RHA. REGISTERED NATURAL HERITAGE AREA. 
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07/05/89 Paqe 
NATURAL HERITAGE PROGRAM NATURAL AREAS DATABASE 

-------------------------------------------------~-------------------------
FLAT SWAMP CREEK HEARTLEAF PLANTAIN SITE 

COUNTYNAME: NCQBVD 
QUADNAME: GRIST MOUNTAIN 
DIRECTIONS: A SMALL SLATE-BOTTOMED TRIBUTARY TO FLAT SWAMP CREEK. 2.8 

MILES NW OF SNYDER ON NC 47. 
OWNER: PRIVATE . 
SITEDESC: 

114 

LARGE POPULATION (1000+ INDIVIDUALS) OF STATE ENDANGERED PLANTAGO CORDATA GROWS 
IN A SMALL SLAT~-BOTTOMED TRIBUTARY OF FLAT SWAMP CREEK. !- . 

SIZE: ~o· PRIORITY: B 
RANKCOMM: ENDANGERED PLANT SPECIES 

PROTSTAT: UNPROTECTED 

COOLEEMEE PLANTATION ORBICULAR DIORITE AREA 

COUNTYNAME: NCDAVY 
QUADNAME: CHURCHLAND 
DIRECTIONS: SOUTH OF US 64, 1.3 MI W OF WESTERN END OF BRIDGE OVER 

YADKIN RIVER 
OWNER: PETER HAIRSTON, III 
SITEDESC: 
ONLY KNOWN OCCURRENCE IN NORTH AMERICA OF UNUSUAL ROCK TYPE. SPECTACULAR TEXTURE 
AND COLOR IN ROCK. DARK GREEN HORNBLENDE AND PYROXENE FORM SPHEROIDAL MASSES IN 
WHICH ELONGATE CRYSTALS RADIATE. 

SIZE: 40 PRIORITY: A 
RANKCOMM: GEOLOGIC FEATURE 

PROTSTAT: RHA. REGISTERED NATURAL AREA 

COOLEEMEE PLANTATION-YADKIN RIVER SLOPES 

COUNTYNAME: NCDAVY 
QUADNAME: CHURCHLAND 
DIRECTIONS: 1.4 MI ON US 64 W OF YADKIN RIVER. LEFT ON CR 1812 FOR 0.7MI 

TO END OF ROAD, THROUGH WOODS, FIELD, RAVINE TO RIDGE 
OWNER: PETER HAIRSTON 
SITEDESC: 
A PROMINENT SE-RUNNING RIDGE WITH STEEP SLOPES: YADKIN RIVER FORMS S BOUNDARY. 
MATURING TO MATURE UPLAND OAK-HICKORY FORESTS. UNUSUAL RIDGETOP BEECH/WHITE OAK/ 
RED MAPLE FOREST. MESIC MIXED HARDWOODS, DRY-MESIC OAK-HICKORY. AND PIEDMONT/ 
MOUNTAIN ALLUVIAL FOREST COMMUNITIES. 
SIZE: 120 PRIORITY: C 
RANKCOMM: NATURAL COMMUNITIES 

PROTSTAT: OWNER DECLINED TO REGISTER 


