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Mrs. Pat DeRosa, Head

CERCLA Branch

Superfund Section

Waste Management Division

North Carolina Department of Environment,

Health and Natural Resources Dirtaes T
P.O. Box 27687 = ]
Raleigh, North Carolina 27611-7687 T/‘ o

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,
l‘” " 4 . | /S /
] /) W A 4 ) /{ | . _//

/'}\_//, LAl /} N del &,{/’h ‘.-IQ’

Deborah A. Vaughn-Wright
Project Manager

Enclosure

Printed on Recycled Paper
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Mr. A.R. Hanke

Waste Programs Branch

Waste Management Division
Environmental Protection Agency
345 Courtland Street, N.E. iy
Atlanta, Georgia 30365 i1t

Subject: Screening Site Inspection, Phase |
Spruance Southern, Incorporated
Winston-Salem, Davidson County, North Carolina
EPA ID No. NCD003214574
TDD No. F4-9001-136
Revision 0

Dear Mr. Hanke:

FIT 4 was tasked to conduct a Screening Site Inspection, Phase |, of Spruance Southern, Incorporated
in Winston-Salem, Davidson County, North Carolina. Phase | 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 the outskirts of Winston-Salem and covers approximately 3 acres of sparsely
wooded land. A drum storage area is located on the north side of the building along with a
300-gallon storage vat. On the east side of the property are seven storage tanks situated above
ground. There are approximately 50 drums on the ground that appear to be in satisfactory condition.
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 feet south (Refs. 2, 4).

Spruance Southern uses the following raw materials in its operations: various pigments, oils, resins,
and solvents, including xylene, toluene, and methanol (Ref. 5). Spent nonhalogenated solvents are
the hazardous wastes generated which are collected in drums and in an aboveground storage tank
(Refs. 1, 6). The spent solvents are first placed in a 300-gallon tank and then transferred to 55-gallon
drums which are stacked on asphalt (Refs.1, 3). The drums have been transported to a recycling
facility in Jamestown, North Carolina, since 1982 (Refs. 1, 3, 5, 7).

G A Halliburton Company
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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
solventsin 1988; at the end of the 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. Topographuc 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 x10-7

to 1.0 x 10-5 ¢cm/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.10). 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 50 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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(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 15-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 pathway of Spruance Southern (Ref. 35). Water in
the areais used for fishing and recreation (Ref. 22).

NUS CORPORATION
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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, Approved:

OMJ- %Qk?[’a«

A.D. Douglas
Project Manager

ADDl/jec

cc:  Deborah Vaughn-Wright

NUS CORPORATION
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DRINKING WATER SOURCE IMPORTANT RESOURCES

02 AFFECTED POTENTIALLY AFFECTED BODIES OF WATER

NAME: AFFECTED DISTANCE TO SITE
Y(\C( K v R NC - 7 2 N\\J (mi)
Saleen Ledke = > 4 )

= {mn)
V. DEMOGRAPHIC AND PROPERTY INFORMATION
21 TOTAL POPULATION WITHIN 02 DISTANCE TO NEAREST POPULATION
ONE (1) MILE OF SITE TWO {2) MILES OF SITE THREE (3) MILES OF SITE .
a__ 1710 B._lZle c._lavo 200 (i)
w7 F SERZCNS NO OF S£aS0NS 2 SFSEascNG
« 33 %UMBER OF BUILTINGS WITHIN TWO (2} MILES OF SITE S4 GISTANCE 7O NEAREST OFF-SITE BLILDING
1 2. Spprex. 1S66 44,

25 POPULATICN WITHIN VICINITY GF SITE Proviae 1arrative 28SCronon of narure o1 J0Duialion & 1n + C.r%y I 500 # 3 . “urll. JiaGe. J8nSely DODUIAEd urDan area)
AW aveed 15 clénse 13 P PL°‘C‘+ €l wilhh vesidCaccw, Commnercicel s nesses

[Soc¢ I4 Novthiwest of Hie ~{’c.c.';'.13.

ZPAFORM 2070-13.7.81)



a POTENTIAL HAZARDOUS WASTE SITE I IOENTIFICATION
o SITE INSPECTION REPORT OTSTATE[0Z STENUMBER
wEPA PART 5- WATER, DEMOGRAPHIC, AND ENVIRONMENTALDATA LINCDICe 32145 74

VI. ENVIRONMENTAL INFORMATION

ST SERMEABILITY CF UNSATLRATED ZONE Crece tne

. A 10" ~10-%cmsec XB. 10-4 - 10-%cm.sec - C.10~4~-10"3cm/isec - D. GREATERTHAN 10-3 cm.sec

JEESVEABILT e OF SESRCCK | =3ie -e

- A IMPERMEABLE K B,REI__»‘\TIVELY IMPERMEABLE _ C. RELATIVELY PERMEABLE T D. VERY PERMEABLE

Las5nan 1y T om sace 375 :m sec: 10 =22 10"%2m sec) 1Greater than 10~ 2 cm sect
SIDEFTR "D BEDROCK C4 DEPYH OF CONTAMINATED SOIL ZONE 05 SOIL oH
. 3 (s} () L K ngwn 1) Lurkvieton
35 NET PRECIPITATION 07 ONE YEAR 24 MOUR RAINFALL 08 SLOPE
N ) SITE SLOPE DIRECTION OF SITE SLOPE ; TERRAIN AVERAGE SLOPE
[0 (in) 3.3 (in) G NE — L3
C9 FLOOD POTENTIAL 10
Z SITE IS CN BARRIER ISLAND, COASTAL HIGH HAZARD AREA, RIVERINE FLOODWAY
SITEISIN ______ YEARFLOOQDPLAIN
11 TISTANCE TO WETLANOS 1S acre mmmum: 12 DISTANCE TO CRITICAL HABITAT /of endanqared soecres:
ESTUARINE OTHER _ 24 (m1)
N B (mi) ENDANGERED species: HeavT™ L el Plantau
13 LAND USE IN VICINITY
DISTANCE TO: \
) RESIDENTIAL AREAS: NATIONAL STATE PARKS, AGRICULTURAL LANDS
COMMERCIALINDUSTRIAL FORESTS. OR WILDLIFE RESERVES PRIME AG LAND AG LAND
} 7 5
a 1500 34 oy . L0 44 (m) c. {mi) O. {mi)

14 DESCRIPTION OF SITE IN RELATION TO SURROUNDING TOPOGRAPHY
e sie o5 lecadcdt n a elense ’j rgcrﬂulcdcd Pesielemtic | Covece cidong

Witia Cenuntrciccl busaesses wobh Joco feed .

Vii. SOURCES OF INFORMATION .Curesoecric retarences. o g.. state ties. samoie anaiy$1s. reponsi

55T Phese I conducted by Mewrgewed Craves | vonitte, by A.D.

TDCLAU,CL'S N L S Cov ‘J. DCC lz, 119 0.

EPAFORM 2070-13¢7-81)



a POTENTIAL HAZARDOUS WASTE SITE L.
< EPA SITE INSPECTION REPORT TE[0z STERWBER
A4 PART 6 - SAMPLE AND FIELD INFORMATION NCDI 65214674
Il. SAMPLES TAKEN -
21 NUMBER CF 02 SAMPLES SENT TO 03 ESTIMATED DATE
SAMPLE T¥FE SAMPLES TAKEN RESULTS AVAILABLE
GRCU;NDWATER L"V\k\f\CLu\,’\

\
SURFACE WATER !

'‘WASTE

8
AIR

RUNOFF W

SPILL u

SOIL \

VEGETATION

OTHER

i1, FIELD MEASUREMENTS TAKEN
01 TYPE 02 COMMENTS

LunknGon N

"

\

AN

IV. PHOTOGRAPHS AND MAPS
01 7vpe ¥ GROUND I AERIAL 02N cusTooy oF NUS C’*""i”

Teckey, GA (AU 53Y-77410

Name of srganizabion or ncviduai)

33 MAPS 24 LOCATION OF MAPS
Z YES
_ NO

V. OTHER FIELD DATA COLLECTED Pravce narranve gescronon

OM-site re connaissance fietdd (of)bool(-

V1. SOURCES OF INFORMATION c:eicecocreverancas. o 3 iate 1ot samoaampeis o371

ST Phase L conclucted bﬂ M aw‘ﬁzwd Graves | wiitten by
< ’ g N
A.D. DQL.LSICL.S NUS (-Ov‘(o. Dcc. «'q 1C.

EPAFORM 2070-13147.31)
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“ POTENTIAL HAZARDOUS WASTE SITE L. IDENTIFICATION
N
wEPA SITE INSPECTION REPORT PP,
) PART 7 - OWNER INFORMATION ut
1. CURRENT OWNER(S) PARENT COMPANY »socucaoier
1 NAME 02 D+ B NUMBER 08 NAME 09 0+B NUMBER
< < -
Dpetcnc e doutihevay L. @197 -4
03 STREET ADDRESS = © 3re <5le a2 ' J4 SIC CODE 1C STREET ADDRESS » O 30« AFG e aic : ‘1 3ICCCCE
P.6. Box %<t
C5 CITY 06 STATE|OT 2!1P CCOE 12CITY 13 STATE| 4 SF CCOE
\\]L»-\S'f(."v\ SCL‘CvV\ NC AT (oL
01 NAME 02 D+B NUMBER 08 NAME G9 D+B NUMBER
03 STREET ADDRESS .2 O Jox. AFD e wic: 04 SIC CODE 10 STREET ADDRESS # O 8ox. RFO #. etc s 118iC CCCE
05 CITY 06 STATE|Q7 ZIP CODE 12CITY "3 STATE|14 2IP CODE
01 NAME 02 D+8 NUMBER 08 NAME 03 D+ B NUMBER
03 STREET ADORESS.» O 801, #F0# erc. 04 SIC CODE 1C STREET ADDRESS P O Gor. RFD ¢ erc ) 1 15IC COCE
osciTy 06 STATE}07 ZIP CODE 12CITY 13 STATE|14 ZIP CODE
01 NAME 02 D+BNUMBER 08 NAME 09 0+8 NUMBER
: 1}
03 STREET ADDRESS » O 8ox. RFD# sic 04 SIC CODE 10 STREET ADDRESS 1P O 8ox. RFD . etc.1 11SIC CODE
05 CITY 08 STATE] 07 ZIP CODE 12CITY . 13 STATE] 14 2P CCOE
11, PREVIOUS QWNER(S) st most recent #rsn IV. REALTY OWNER(S) 1 aooucavie. kst most recent tirsty
01 NAME 02 D+B NUMBER 01 NAME 020+BNUMSBER
03 STREET ADDRESS:P O 8ox. AFD # eic 04 SIC CODE 03 STREET ADDRESS (P 0. Box. RFD ¢. #ic.) Q4 SIC CODE
oS CITY 08STATE| 07 ZIP CODE o5 ity 08 STATE| 07 Z'P CODE
01 NAME 02 0+ B NUMBER 01 NAME 02 D+8 NUMBER
03 STREET ADDRESS # 0 dox RFO# erc ! 04 SIC CODE 03 STREET ADDRESS P O Box. AFD # etc.) 04 SIC CODE
o5 CITY ] 06 STATE|07 ZIP CODE 05 CITY ] 06 STATE| 07 ZIP CODE
01 NAME 02 O+B NUMBER 01 NAME 02 D+8 NUMBER
03 STREET ADDRESS .# = 301 AFD# erc: 04 SIC CCDE 03 STREET ADDRESS P 0. 8ox. RFO @, etc 1 C4 SICCCCE
0SCITY O8STATE| 07 ZIP COCE SsCITY 06 STATE| 07 2!P CCOE
V. SOURCES OF INFORMATION (Cute soecitic roteronces. o g . state ties. samore anavs:s. seoons)

EPAFORM 2070-13 (7-81)



POTENTIAL HAZARDOUS WASTE SITE 1. IDENTIFICATION

’EPA SITE INSPECTION REPORT 01 STATE[ 02 SITE NUMBER

PART 8- OPERATOR INFORMATION NCO[ee 32 14574

. CURRENT OPERATOR Prawice ¥ Jtterent from swnar OPERATOR'S PARENT COMPANY o Jpgucaoie:

01 NAME 02 D+B NUMBER 10 NAME 11 0«8 NUMBER

én)v Mg € XOLLfl\(r014 AEYaR

03 STREET ADCRESS # 3 Sor Fde =iz, 04 SIC CODE 12 STREET ADDRESS :P C Bos. 30 ¢ arc, 123ICCCTE

o5 CITY 06 STATE]07 2IP COCE 14 CITY 15 STATE |16 2iP COCE

08 YEARS OF OPERATION {09 NAME CF OWNER

IIl. PREVIOUS OPERATOR(S) ttst most recent iest: prowae onty 4 aitferent trom owners PREVIOUS OPERATORS' PARENT COMPANIES accicaces:

01 NAME 02 D+B NUMBER 10 NAME 11 D+BNUMBER

03 STREET ADDRESS (P O Box. RFD 4. etc ) 04 SIC COOE 12 STREET ADDRESS (P.0. 80x. RFD #. eic. 13 SICCCOE

oscity 08 STATE|07 ZIP CODE 14 CITY 15 STATE] 16 ZIP COGE

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

Q1 NAME 02 D+B NUMBER 10 NAME 110+8 NU\MBER

03 STREET ADDRESS (P O 8oz, RFD #. etc.) 04 SIC CODE 12 STREET ADDRESS (P O. Box. AFD #, eic | 13 SIC COCE

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

01 NAME 02 0+B NUMBER 10 NAME 11 0+B8NUMBER

03 STREET ADDRESS P O Box, RFO ¢ etc.} 04 SIC CODE 12 STREET ADDRESS 1P O. 8oz, AFD . etc ) 13 SiIC CCCE

os Ty 08 STATE}{07 ZIP COCE 14 CITY 15 STATE| 16 ZIP CODE

08 YEARS OF OPERATION 09 NAME OF OWNER DURING THIS PERIOD

lv SOURCES OF INFORMATION (Cle specific: releconces, 0.0.. 381 lies. S4MOIe andiysrs. re00NSs|

BSI P\\CLSQ _l COV\G(L(C-"C’C‘ bLJ Mav‘acwé“{ G‘-r‘Cw‘CS Wt e bj
AD. Doujlqs NUS Covys. Dec. V2, 1490,

EPA FORM 2070-13(7-81)
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l a _ POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION
wEPA SITE INSPECTION REPORT S
PART 9 - GENERATOR/TRANSPORTER INFORMATION L oL(9%
I II. ON-SITE GENERATOR
5% “AME ¢2 D+8 NUMBER
] SPV“LL& a4 -SLM ﬂ\(’v' n_, L e
23 3TREET ADCRESS » . =+ <=1+ # ' 54 SIC CCCE
csSTITY C6 STATE|Q7 ZiP CCOE
I IIl. OFF-SITE GENERATOR(S)
21 NAME 02 D+BNUMBER Q1 NAME 02 D+8 NUMBER
. OJ STREET ADDRESS P J 3cs. AFS & 22, 04 SICCClE O3 STREET ADDRESS 27 Sox. AFD# atc, $4 SICCCCE
I 05 CITY 06 STATE| 07 2:P CODE 95 CITY 08 STATE|07 ZIP CCDE
01 NAME 02 D+8B NUMBER Ot NAME 02 D+B NUMBE=R
l O3 STREET ADDRESS :# O Sox. RFD # sic.. 04 SiC CODE 03 STREET ADDRESS :P O B8cx. RFD #, etc | 04 SiIC CODE
l 0s CITY 06 STATE{07 2P CODE o5 CITY 06 STATE]O7 2IP COCE
]
IV. TRANSPORTER(S) _
Q1 NAME 02 D+8 NUMBER 01 NAME 02 D+B NUMBER
l ‘SGC‘(\)OCLPC’( Ct\EVv\:(‘ CLl‘—‘)
O3 STREET ADDRESS (P O. Box. 3FD # etc 04 SIC CODE 03 STRE_ET ADORESS 1P 0. Box. RFD ». etc.; 04 SIC CODE
I Qs CiTy 06 STATE}07 ZIP CCDE 05 CITY 06 STATE] 07 ZIP CODE
J—Qv\\( S'{Gw’ﬂ NC
l 31 NAME 02 D+B8 NUMBER 01 NAME 02 D+B NUMBER
03 STREET ADORESS P O Sox AFD# atc 04 SICCQDE 03 STREET ADDRESS 1P O Box. RFD ¢ eic.: 04 SIC CODE
l 05 CiTy 06 STATE| 07 ZIP CODE 05 CITY 08 STATE| 07 2IP CODE
l V. SOURCES OF |NFORMAT|ON ‘Cda SOOCIHIC *010r@nCeS. € Q.. SI3tE NES. SAMDIe analysss. r800MNSs
ST Phase I coneluctes btj M g cret (raves ittt bj
. - . ‘) GG N
. \ e DGC. I‘i lll("‘
l AT, Doui‘\t‘Q NULS (_oV(J (




, POTENTIAL HAZARDOUS WASTE SITE
o E DA SITE INSPECTION REPORT

I. IDENTIFICATION

01 STATE| 02 SITE NUMBER

04 DESCRIPTION
A}

N7 NCD 1 6€ 82 145 74
PART 10-PAST RESPONSE ACTIVITIES
Il. PAST RESPONSE ACTIVITIES

Ot T A WATER SUPPLY CLTSED 02 DATE 03 AGENCY
C4 DESCRIPTION
J1 — 8. TEMPORARY WATER SUPPLY SROVIDED 22 DATE 03 AGENCY
04 DESCRIPTION

[§)
01 = C. PERMANENT WATER SUPPLY PROVIDED 02 DATE 03 AGENCY
04 CESCRIPTION

\\
01 Z D. SPILLED MATERIAL REMOVED 02 DATE 03 AGENCY
04 DESCRIPTION

(4%
01 Z E. CONTAMINATED SOIL REMOVED 02 DATE * 03 AGENCY
04 DESCRIPTION

AN Y
01 Z F. WASTE REPACKAGED 02 DATE 03 AGENCY
04 DESCRIPTION

\
01 Z G. WASTE DISPOSED ELSEWHERE 02 DATE 03 AGENCY
04 DESCRIPTION

AR N
01 Z H. ON SITE BURIAL 02 DATE 03 AGENCY
04 DESCRIPTION -

119
01 Z I IN SITU CHEMICAL TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION

\\
01 Z J. iIN SITU BIOLOGICAL TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION

\
Q1 Z K. IN SITU PHYSICAL TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION

A\
01 Z L. ENCAPSULATION 02 DATE 03 AGENCY
04 DESCRIPTION

\
0t Z M EMERGENCY WASTE TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION

(N}

31 LN CUTOFT WALLS J2 CATE 03 AGENCY
U4 DESCRIPTICN

LY
Ct 7 O SMERGENCY JIKING SURFACE WATER OIVERSION 02 DATE 03 AGENCY
C4 CESCRIPTION

[\
01 Z P CUTOFF TRENCHES,.SUMP 02 DATE 03 AGENCY
04 DESCRIPTION

A\
01 Z Q. SUBSURFACE CUTOFF WALL 02 DATE 03 AGENCY

EPAFORM 2070-13(7-81}




<EPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 10-PAST RESPONSE ACTIVITIES

I. IDENTIFICATION

01 STATE

o

02 SITE NUMBER

(32145674

1IPAST RESPONSE ACTIVITIES zortruea

C4 DESCRIPTION

NA

S! T R 3ARRIER WALL3 CONSTRUCTED 02 DATE 03 AGENCY
34 CESCRIPTION
N &
21 L 3 CAFRING CCVESING 02 DATE 03 AGENCY
54 CESCRIPTICN
NA
C1 = T 3ULK TANKAGE REPAIRED C2 DATE 03 AGENCY
C4 DESCRIPTION ‘ti(z S -
4 L . e Ce
Cheelk Nedwe instatiedd P
0' Z J GROUT CURTAIN CONSTRUCTED 02 DATE 03 AGENCY
04 DESCRIPTION
NA
01 Z V. BOTTOM SEALED 02 DATE 03 AGENCY
04 DESCRIPTION
Al
01 — W. GAS CONTROL 02 DATE 03 AGENCY
04 DESCRIPTION
A
01 = X. FIRE CONTROL 02 DATE 03 AGENCY
04 DESCRIPTION
"
A
01 T Y. LEACHATE TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION
[\Y
01 = 2. AREA EVACUATED 02 DATE 03 AGENCY
C4 DESCRIPTION
W
01 = 1 ACCESS TO SITE RESTRICTED 02 DATE 03 AGENCY
04 DESCRIPTION
01 = 2. POPULATION RELOCATED 02 DATE 03 AGENCY
24 DESCRIPTION
W
01 Z 3 OTHER REMEDIAL ACTIVITIES 02 DATE 03 AGENCY

"'- SOURCES OF INFORMAT'ON ‘Ci19 SCOCHIC rararonces. @ ¢ 41210 193 $4MDIE 1AYvLS ‘200131

&\SI le3€ _I Cm\c(uc"rca( by MavgeweT €rcwes vwnitden Uﬂ
A.D. D(,M‘jl‘\f’ N US Ccr‘g. “"Dec .|2( la4a0.

SPAFCRM 20745-1347-81
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a POTENTIAL HAZARDOUS WASTE SITE I._IDENTIFICATION
2 EPA SITE INSPECTION REPORT 01 STATE[ 02 SITE NUMBER
A\ Y4 PART 11 - ENFORCEMENT INFORMATION NCOlee32 (4574
Il. ENFORCEMENT INFORMATION
2% PAST SEGULATTRY ENFZRCSVENT aC™ 2N X €3 ~NO
2 CESCRIFTIN OF FS2E5aL 727D _lC4a_ RESULATIRY ENFCRCEMENT aCT'CN

Jd Cctobe v 184 '.*Lx_‘b’r(j centecanars 'JY(JLu-\c(Cc( cet the few: Id(_J WEVE
1 Vislation of reqedeatory Steenelevels . S praance corveetedd

oo G

e ¢ ielations ‘J_L_j Novemve » (Y4, I—H Oc tobe v~ [ty <

. o . . jﬂ"é"
Vicleiticns we v G‘((SCO\/GV'(C-( osh the feece Ii‘f‘j. The 'fCaCih*'_’j’w‘l

becter clearcd Hhecse Vieled ionse,

"l- SOURCES OF lNFoRMATlON *Cite soeciic relarences, @ Q state fies. sampie anaivsiS 18DOMS)

SST Phesc L Concliededt L)LJ Mecrg o e Greaves v, Ttein by

A D. D¢ uc:J“'\S NUOS Cwﬂp-. Dece. 12, 19490,

EPAFORM 2070-13(7-81)




APPENDIX
I. FEEDSTOCKS
CAS Number Chemical Name CAS Number Chemical Name CAS Number Chemical Name
1.7664-41-7 Ammonia 14.1317-38-0 Cupric Oxide 27.7778-50-9 Potassium Dichromare
2. 7440-36-0 Antimony 15. 7758-98-7 Cupric Suifate .28.1310-58-3 Potassium Hydrox:de
3. 1309-64-4 Antimony Trioxide 16. 1317-39-1 Cuprous Oxide 29, 115-07-1 Propylene
4, 7440-38-2 Arsenic 17. 74.85-1 Ethylene 30. 10588-01-9 Sodium Dichromate
5.1327-53-3 Arsenic Trioxide 18. 7647-01-0 Hydrochioric Acid 31.1310-73-2 Sodium Hydroxiae
6. 21109955 Barium Suifide 19, 7664-39-3 Hydrogen Fluoride 32. 7646-78-8 Stannic Chloride
7.7726-95-6 Bromine 20. 1335-25-7 Lead Oxide 33.7772-99-8 Stannous Chlorige
8. 106-99-0 Butadiene 21.7439-97-6 Mercury 34. 7664-93-9 Sulfuric Acid
9, 7440-43-9 Cadmium 22.74828 Methane 35. 108-88-3 Toluene
10. 7782-50-5 Chiorine 23.91.20-3 Napthalene 36. 1330-20-7 Xylene
11.12737-278 Chromite 24, 7440-02-0 Nickel 37. 7646-85-7 2ine Chioride
12. 7440-47-3 Chromium 25. 7697-37-2 Nitric Acid 38. 7733-02-0 Zinc Suifate
13. 7440484 Cobait 26. 7723-14Q Phosphorus
Il. HAZARDOUS SUBSTANCES
CAS Number Chemicat Name CAS Number Chemical Name CAS Number Chemical Name
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. 12002038 Cupric Acetoarsenite
3. 108-24-7 Acetic Anhydride 49, 71-43.2 Benzene 94, 7447-394 Cupric Chloride
4, 75.86-5 Acetone Cyanohydrin §0. 65-85-0 Benzoic Acid 95, 3251-238 Cupric Nitrate
5. 506-96-7 Acetyl Bromide 51.10047-0 Benzonitrile 96, 5893-66-3 Cupric Oxalate
6. 75-36-5 Acetyi Chloride 52. 98-884 Benzoy! Chioride 97. 7758-98.7 Cupric Sulfate
7.107-02-8 Acrolein 63. 100-44-7 Benzyl Chloride 98, 10380-29-7 Cupric Sulfate Ammoniated
8.107-13-1 Acrylonitrile 64, 7440-41.7 Beryllium 99, 815-82-7 Cupric Tartrate
9. 124-04.9 Adipic Acid 55,778747-5 Beryllium Chloride 100.506-774 Cyanogen Chloride
10. 309-00-2 Aldrin 66.7787-49-7 Beryllium Fluoride 101.11082.7 Cyclohexane
11,.10043-01-3  Aluminum Sulfate §7.13597-994 Beryllium Nitrate 102, 94.75-7 2,4.D Acid
12.107-18-6 Ally) Aicoho! S8, 123864 Butyl Acetate 103. 94-11-1 2,4-D Esters
13. 107-05-1 Allyl Chioride 59. 84.74.2 n-Butyl Phthalate 104.50-29-3 DOT
14, 7664-41.7 Ammonia 60. 109-73-9 Butylamine 105. 333415 Diazinon
15.631-61-8 Ammonium Acetate 61.107-92-6 Butyric Acid 106. 1918009  Dicamba
16.1863-63-4  Ammonium Benzoate 62.543.908 Cadimium Acetate 107. 1194656  Dichlobenil
17.1066-33-7  Ammonium Bicarbonate 63.7789426 Cadmium Bromide 108. 117806 Dichtone
18. 7789-09-5 Ammonium Bichromate 64.10108-64-2 Cadmium Chloride 109. 25321-226 Dichlorobenzene {all isomers}
19. 1341-49-7 Ammonium Bifluoride 65. 7778-44-1 Calcium Arsenate 110. 266-38-19-7 Dichloropropane (a!l isomers)
20.10192-300 Ammonium Bisulfite 66.52740-16-6 Calcium Arsenite 111.26952-238 Dichloropropene {ail iscmers)
21.1111.78.0 Ammonium Carbamate 67. 75-20-7 Calcium Carbide 112.8003-198  Dichloropropene-
22.12125.02-9  Ammonium Chloride 68. 13765-190 Calcium Chromate ' Dichloropropane Mixture
23. 7788-98-9 Ammonium Chromate 69.592018 Calcium Cyanide 113. 75-990 2-2-Dichloropropionic Acid
24.3012-65-5 Ammonium Citrate, Dibasic 70. 26264-06-2 Calcium Dodecylbenzene | 114,62.73-7 Dichlorvos
25. 13826-83-0 Ammonium Fluoborate Sultonate 115.60-57-1 Dieldrin
26. 12125-01-8 Ammonium Fluoride 71.7778.64-3 Calcium Hypochlorite 116. 10989-7 Diethylamine
27.1336-21-6 Ammonium Hydroxide 72. 133-06-2 Captan 117.12440-3 Dimethylamine
28.8009-70-7 Ammonium Oxalate 73.63-25-2 Carbaryl 118.25154-54-5 Dinitrobenzene {all isomers)
29. 16919-19-0 Ammonium Silicofluoride 74. 1563-66-2 Carbofuran 119.51.28-5 Dinitrophenol
30.7773.06-0 Ammonium Sulfamate 75. 75-15-0 Carbon Disulfide 120.25321-14-6 Dinitrotoluene (all isomers)
31, 12135.76-1 Ammonium Sulfide 76. 56-23-5 Carbon Tetrachloride 121.8500-7 Diquat
32.10196-04-0 Ammonum Sulfite 77.57-74-9 Chlordane 122.298-044 Disulfoton
33. 14307438  Ammonium Tartrate 78. 7782-50-5 Chlorine 123. 330-54-1 Diuron
34, 1762.95-4 Ammonium Thiocyanate 79. 108-90-7 Chlorobenzene 124,2717687-0 Dodecylbenzenesulfonic Acid
35.7783-188 Ammonium Thiosulfate 80.67-66-3 Chioroform 125. 115-29-7 Endosulfan {all isomers)
36.628-63-7 Amyl Acetate 81.7790-94:5 Chlorosuifonic Acid 126.72-208 Endrin and Metabolites
37.62-63-3 Aniline 82.2921.88-2 Chlorpyrifos 127.106-898 Epichlorohydrin
38. 7647-18-9 Antimony Pentachioride 83. 1066-304 Chromic Acetate 128.563-12-2 Ethion
39, 778961-9 Antimony Tribromide . 84.773894.5 Chromic Acid 129. 100414 Ethyl Benzene
40.10025-91.9  Antimony Trichloride 85.10101-538 Chromic Sulfate 130. 107-15-3 Ethyienediamine
41.7783564  Antimony Trifluoride 86.10049-05-5  Chromous Chloride 131.106-934  Ethylene Dibromide
42, 1309-64-4 Antimony Trioxide 87.544.18.3 Cobaltous Formate 132.107-06-2 Ethylene Dichioride
43.1303-328  Arsenic Disulfide 88.14017-41-5  Cobaltous Sulfamate 133.60-004 EDTA
44,1303.28-2 Arsenic Pentoxide 89,56-724 Coumaphos 134, 1185-57-5 Ferric Ammonium Citrate
45,7784-341 Arsenic Trichloride 90.1319-77-3 Cresol 135, 2944674 Ferric Ammonium Oxalate
46.1327-53-3  Arsenic Trioxide 91.4170-30-3 Crotonaldehyde 136.7705-080  Ferric Chioride




Y

[

l 1. HAZARDOUS SUBSTANCES
I CAS Number Chemical Name CAS Number Chemical Name CAS Number Chemical Name
137.7783-508 Farric Fluorice 192. 74-89-5 Monomethylamine 249.7632000 Sodium Nitrate
138.10421484  Farric Nitrate 193, 300-76-5 Naled 250. 7558-794  Sodium Phosphate, Dibasic
139. 10028-22-5 Farric Suifate 194, 91-20-3 Naphthalene 251.7601.54-9 Sodium Phosphate, Tribasic
l 140. 10045-89-3 Ferrgus Ammonium Sulfate 196. 1338-24.5 Naphthenic Acid 252.10102-188 Sodium Seienite
141, 7753.94.3 Faregus Chioride 196, 7440-02-0 Nickel 253. 7789-06-2 Strontium Chromate
142.7720-73-7 F2r-ous Suifate 197, 15699-18-0 Nickel Ammonium Sulfate 254,57-24-9 Strychnine and Salts
143.20644-0 Fiugrantnane 198, 37211.05-5 Nickel Chioride 255.100420-5 Styrene
I 144_50-00-0 Farma genyde 199, 12054-48.7 Nicke! Hydroxide 256. 1277108-3 Sulfur Monochioride
145, 64-18-6 Fcormic Acig 200. 14216-75-2 Nickei Nitrate 257.7664-93-9  Sulfuric Acid
146.110-173 Fumaric Acid 201, 7736-81-4 Nickel Suifate 258.93-765 2,45-T Acd
147.38-01-1 Furfurai 202. 7697-37-2 Nitric Acid 259,2008460 2,4,5-T Amines
I 148.86-50-0 Guthion 203.98-85-3 Nitrobenzene 260.93-798 - 2.4,5-T Esters
149.76-44-8 Heptachlor 204, 10102-44-0  Nitrogen Dioxide 261.13560-99-1 2,4,5-T Saits
150. 118-74-1 Hexachlorobenzene 205. 25154.55.6  Nitropheno! lall isomers) 262.93-72-1 2,45-TP Acid
" 151.87-68-3 Hexachlorobutadiene 206. 1321-12:6 Nitrotoluene 263.32534-95-5 2,4,5-TP Acid Esters
I 162.67-72-1 Hexachloroethane 207. 30525.89-4 Paraformaldehyde 264.72-548 TDE
1563. 70-304 Hexachiorophene 208. 56-38-2 Parathion 265.95-94-3 Tetrachlorobenzene
154,77474 Hexachlorocyclopentadiene 209. 608-93-5 Pentachlorobenzene 266, 127-184 Tetrachloroethane
165.7647-01-0 Hydrochioric Acid 210.87865 Pentachiorophenol 267.78-00-2 Tetraethyl Lead
l {Hydrogen Chloride} 211.85-.01-8 Phenanthrene 268. 10749-3 Tetraethyl Pyrophospnate
156. 7664-39-3 Hydrofluoric Acid 212. 108-95-2 Phenol 269, 7446-18-6  Thallium (1) Suifate
{Hydrogen Fluoride) 213. 75-44.5 Phosgene 270. 108-88-3 Toluene
157.74-908 Hydrogen Cyanide 214. 7664-38-2 Phosphoric Acid 271.8001-35.2 Toxaphene
I 158. 7783-064 Hydrogen Sulfide 215. 7723-14-0 Phosphorus 272.1200248-1 Trichlorobenzene (a!! isomers}
159, 78-79-5 Isoprene 216. 10025-87-3  Phosphorus Oxychloride 273.5268-6 Trichlorfon
160.4250446-1  [sopropanolamine 217.1314.80-3 Phosphorus Pentasulfide « 274,2532389-1 Trichloroethane (all isomers)
Dodecylbenzenesulfonate 218. 7719-12-2 Phosphorus Trichloride 275.79-01-6 Trichloroethyiene
l 161, 115-.32-2 Kelthane 219. 7784410 Potassium Arsenate 276. 2516782-2 Trichlorop‘henol {all isomers)
162. 143-50-0 Kepone 220, 10124.50-2 Potassium Arsenite 277.2732341.7 Triethanolamine
163.301-04-2 Lead Acetate 221. 7778-50-9 Potassium Bichromate Dodecyibenzenesuifanate
164, 3687-318 Lead Arsenate 222. 7789-00-6 Potassium Chromate 278.1214438 Triethylamine
I 165. 7758-954 Lead Chloride 223.7722-64-7 Potassium Permanganate 279. 75-50-3 Trimethylamine
166.13814.96-5 Lead Fluoborate 224,2312-35-8 Propargite 280,541-09-3 Uranyl Acetate
167. 7783-46-2 Lead Fluoride 225. 79-094 Propionic Acid 281, 10102064 Urany! Nitrate
168. 10101-63-0 Lead lodide 226. 123-62-6 Propionic Anhydride 282, 1314.62-1 Vanadium Pentoxide
l 169, 18256-98-9  Lead Nitrate 227.1336-36-3 Polychlorinated Biphenyls 283.27774-136 Vanadyl Suifate
170, 742848-0 Lead Stearate 228. 151.50-8 Potassium Cyanide 284, 108-054 Vinyl Acetate
171, 15739-80-7 Lead Sulfate 229. 1310-58-3 Potassium Hydroxide 285. 75-354 Vinylidene Chloride
172. 1314870 Lead Sulfide 230. 75-56-9 Propylene Oxide 286.1300-716  Xyleno!
I 173.592.87-0 Lead Thiocyanate 231.121.29.9 Pyrethrins 287.557-346 Zinc Acetate
174. 58-89-9 Lindane 232.91-225 Quinoline 288.52628-258 Zinc Ammonium Chloride
175. 14307-35-8  Lithium Chromate 233.108-46-3 Resorcinot 289,1332076  Zinc Borate
176. 121-75-5 Malthion 234. 744608-4 Sefenium QOxide 290.7699458 Zinc Bromide
177.110-16-7 Maleic Acid 235.7761-88-8 Silver Nitrate 291.3486-35-9  Zinc Carbonate
178. 108-31-6 Maleic Anhydride 236.763189-2  Sodium Arsenate 292.764685-7  Zinc Chloride
179.2032-65-7  Mercaptodimethur 237.778446-5  Sodium Arsenite 293.557-21-1  Zinc Cyanide
180. 592-04-1 Mercuric Cyanide 238. 10588-01-9  Sodium Bichromate 294,778349-3  Zinc Fluoride
181.10045.94.0  Mercuric Nitrate 239.133383-1  Sodium Bifluoride 295.557415  Zinc Formate
l 182.7783-35-9  Mercuric Sulfate 240.7631.905  Sodium Bisulfite 296.7779864  Zinc Hydrosulfite
183. 592858 Mercuric Thiocyanate 241.7775-11-3  Sodium Chromate 297.777988-6  Zinc Nitrate
' 134. 10415.75-5  Mercurous Nitrate 242,143.33.9 Sodium Cyanide 298.127822  Zinc Phenotsuifonate
. 185.72435 Methoxychlor 243.25155-30-0  Sodium Dodecylbenzene 299.131484-7  Zinc Phosphide
186. 74-93-1 Methyl Mercaptan Sulfonate 300.16871-71.9 Zinc Silicofluaride
187. 80-62-6 Methy! Methacrylate 244,7681-494  Scdium Fluoride 301, 7733020  Zinc Sulfate
188.298-00-0  Methyl Parathion 245, 16721805 Sodium Hydrosuifide 302.1374689-9  Zirconium Nitrate
189.7786-34.7  Mevinphos 246.1310-73-2  Sodium Hydroxide 303.16923.958  Zirconium Potassium Fruor:ce
190. 315-184 Mexacarbate 247.7681.52-9  Sodium Hypochlorite 304.1464461-2 Zirconium Sulfate
191, 75-04-7 Monoethylamine 248. 124414 Sodium Methylate 305.10026-116 Zirconium Tetrachloride



o
- V3

' ' ﬁﬁpﬁrence..
4

North Carohna Department of Human Resources;

- Division of Health Services
- P.O.Box 2091 ¢ Ralelgh North Carolma 27602-2091

James G. Martin, Governor P L S RonaldH Levme,MD M.P.H.
Phillip J. Kirk, Jr., Secretary R . e Co S State Health Dlrector

|27 November 1985 Tt o oo

'Ms. Denise Bland S

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

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 nonrhalogenated 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 ma jor spills or leaks were reported. A RCRA inspection on Qctober 9, 1984
cited severe rusting of containers but the company was in compliance on
November 16, 1984. 4 v :

N There are no nearby surface waters, but there is a private well within 100 ft.
"~ of the plant. Because of the possibility that solvents may have leaked or spilled
on the site in the past, soll and well sampling is recommended. Based on the R
available information, a low priority is recommended for inspection at this site. .




_Page 2

Ms. Denise Bland

On 26 November 1985 this Preliminary Assessment was reviewed by CERCLA Unit
personnel and by the following representatives from the North Carolina Department '
of Natural Resources and Community Development, Division of Environmental :
Management: Doug Dixon, Groundwater Section, Glen Ross Air Quality Section, and
Howard Bryant, Water Quality Section. o ol : 3 - o

o If you have any questions, please call me at (919) 733-2178
. o V*tfisincerely, ek

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

SA/tb/OZZlb
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-~ JO9COORDINATES LATITUDE

| &EPA

J 01 STTE NAME (Legal, common, or descriotive name of she)

I Ré"ﬁé'wence
1

- POTENTIAL HAZARDOUS WASTE SITE
© PRELIMINARY ASSESSMENT

. | LICENTIFICATION
01 STATE[02 SITE NUMBER

DO03214574°

Il. SITE NAME AND LOCATION

- -PART 1-SITE INFORMATION AND ASSESSMENT

- | 92 STREET, ROUTE NO., OR SPECIFIC LOCATION IDENTIFIER

Spruance Southern, Inc. 014 U.S. 52-S_(NC 8) : |
o3cmy 3 - - 04 STATE } 05 ZIP CODE OGCOUNTY .. 107COoU! 08 CONG
Winston Salem NC 27102 Dav1dson 29 1 6

. .~ LONGITUDE
35, 57.35_.N ~__80._13.0.8__W_

S
R

10 DIRECTIONS TO SITE (Stantng from nearwst putiic roe0)

Davidson Co. line).

‘Take 52 South from Winston Salem to chkory Tree Road EXJ.t.
Turn left on Hickory Tree Road (SR 1508) to dead end at: -old 52

(~ 1% to 2 mi. South of

_(NC 8}, tnrn right and go abc:Li- 3/4 mile
n. RESPONS]BLE PARTIES .

Plant is brick building on left across.
- railroad tracks. :

' | 01 OWNER unmo-n'

Spruance Southern ' Inc.

02 STREET (Butiness, maling, residentie!)

P.0. Box 3054

~jo3cmy

Winston Salem

04 STATE| 05 ZIP CODE 06 TELEPHONE NUMBER

NC | 27102 1919}764-0940 -

07 OPERATOR (# known and ditferent Irom owner}
' i
. ' o

08 STREET (Business, maling, residential)

. |3 TYPE OF OWNERSHIP (Check one)

os cry

. ‘,'v

J10STATE

112ZP CODE . {12 TELEPHONE NUMBER

B [

M A.PRIVATE O B FEDERAL
'O F.OTHER: i

lA_omy neme}

{Specity)

oc. STATE DDcourm DEMUN!CIPAL o
O G. UNKNOWN S R

b 1 4 ownsmopemma NOTIFICATION ON FILE (Check o1 that acply)

01 ON SITE INSPECTION BY {Check ol that apply) - i . . . N
. DYES DATE . . OAEPA O B.EPACONTRACTOR . O C.STATE O D. OTHER CONTRAGTOR
% NO ~ S oA OE LOCALHEALTH OFFICIAL O F.OTHER: ;
. . L. - . : .(Soecly)
1 e | CONTRACTOR NAME(S):
" .[O2'SITE STATUS (Check one) ~ T _JO3YEARSOF OPERATION . ' ,
OAACTIVE DB.INACTIVE -0 C.UNKNOWN “oonle 1983 | ettt O UNKNOWN
- BEGINNING YEAR ENDING YEAR

. MONTH DAY YEAR

O A.RCRA 3001 DATERecEVED: _08 418 /80 g UNCONTROLLED WASTE SITE rcencta 103 ¢ DATE RECEIVED: 1 4 Oc.NoNE

MONTH DAY YEAR

IV. CHARACTERIZATION OF POTENTIAL HAZARD

! NDESCRIP‘HONOF SUBSTANCESPOSS‘BLYPRESENT KNOWN, OR ALLEGED
. Spruance Southern manufactures lacquers- and sealers for the furniture mdustry
3 Pa:.nt Co. operated on the site from the 1930's until 1953. .

‘ dlrty solvents from cleanmg operations and

VIRONMENT AND/OR POPULA‘DON

600: gallons of waste/mo. No
soil "and gqroundwater contamination.

into 55 gallon drums, which are stored less than 90 days.
They transport the waste to Seaboard Chem. for recycling of ‘Solvents.-

11s were reported, although there is the potential for I«
s There %e Bwo underg%ound 2° tank

:Wastes generated include °
from off-spec products. Solvents include
31 tank and di

Selne

The ‘drums are stacked on asphd

and 7 above ground S 1

They produce about

-Salem.

s

F

V.PRIORITY ASSESSMENT feedstock solvents. One

well was reported to be within LUU It. O TS

o1 PmonnYFORINSPECT\ON{Mu:..'m- ls chocked, Part 2 - Waste info #nd Part 3 - D of} [~ and pmperty,
O A.HIGH O B. MEDIUM Xec.Low ' 0 D.NONE ’ s :
lmmmwiﬂ - (inspection . MMWMM} (Mo furthes action d, curront lormj
VL INFORMATION AVAILABLE FROM - v :
01 CONTACT . D 02 OF[AM’IMM; - L. .| 03 TELEPHONE NUMBER
Rick Forrest, . Prod Superv1sor ~ Spruance Southern, Inc. o0 1919 7640940
" 04 PERSON RESPONSIBLE FOR ASSESSMENT 05 AGENCY 08 ORGANIZATION 07 TELEPHONE NUMBER OBDATE -
'Stan Atwood/Pat DeRosa NC .DHR/DHS | SHW Mgmt. Br. [619)733-2178 | 11120485

. EPAFORM 2010-12 (7 81)

. . PR e LT T Tl
R . Lot
- - - ' - - - o -‘)

1t

th.
or




I. IDENTIFICATION
POTENTIAL HAZARDOUS WASTE SITE o3 SITE NOWER

n. R ) B ) - )
\"'IEPA ' PRELIMINARY ASSESSMENT s T e
- PART 3 -DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

il. HAZARDOUS CONDITIONS AND INCIDENTS

01 X A. GROUNDWATER CONTAMINATION 02 OBSERVED(DATE: )  JX POTENTAL O ALLEGED
03 POPULATIONPOTENTIALLYAFFECTED: _______ = 04 NARRATIVE DESCRIPTION ) ' ’

Underground solvept_» tanks -

01 O B. SURFACE WATER CONTAMINATION .. .. 020 OBSERVED (DATE:
"03 POPULATION POTENTIALLY AFFECTED: _____~_ . 04 NARRATIVE DESCRIPTION

) O POTENTIAL O ALLEGED

01 (G C. CONTAMINATION OF AIR - ) 02 C OBSERVED(DATE: )} O POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION . )

01 X D. FIRE/EXPLOSIVE CONDITIONS 020 OBSERVED(DATE: ) A poTENTIAL G ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

Wastes are flammable.

01 T E. DIRECT CONTACT : 02[3OBSERVED(DATE: _____ ) - 0O POTENTIAL 0 ALLEGED
03 POPULATIONPOTENTIALLYAFFECTED: 04 NARRATIVE DESCRIPTION e s B

. 01 'ﬁ F. CONTAMINATION OF SOIL 1-2 020 OBSERVED(DATE: ) ﬁ POTENTIAL O ALLEGED
03 AREA POTENTIALLY AFFECTED: - . . 04 NARRATIVE DESCRIPTION

{Acres) |

01 X(G. DRINKING WATER CONTAMINATION . - 0200BSERVED(DATE:______ ) X/POTENTAL O ALLEGED
03'POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

At least one vivell. reported to be within 100 ft. of site.

01 O H. WORKER EXPOSURE/INJURY i +. 02D OBSERVED(DATE: ) O POTENTIAL O ALLEGED
03 WORKERS POTENTIALLY AFFECTED: . — . 04 NARRATIVE DESCRIPTION . - -
01 U 1. POPULATION EXPOSURE/INJURY L 02 0 OBSERVED(DATE: _______________} O POTENTIAL O ALLEGED

03 POPULATION POTENTIALLY AFFECTED: ' 04 NARRATIVE DESCRIPTION

B

- EPAFORM 2070-12(7-81)

v . .- R .




POTENTlAL HAZARDOUS WASTE SITE

\‘-"’EPA ' PRELIMINARY ASSESSMENT : :
. PART 3 DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

L IDENTIFICATION

‘{01 STATE]02 SITE NUMBER

NC. |D003214574

Il. HAZARDOUS CONDITIONS AND INCIDENTS (continvea)

01 O J. DAMAGE TO FLORA . ... . '0200BSERVED(DATE:______ ' -

04 NARRATIVE DESCRIPTION

(J POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION : ' i ' - : L0 : .
-
01 O K. DAMAGE TO FAUNA - - 0200 OBSERVED(DATE: ____________ ) O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIFTION mnchoenametsjofspecies) = . o . "o R : ‘ oL e
01 O L CONTAMINATION OF FOOD CHAIN 020O0BSERVED(DATE: .} °~ O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIP'HON . i - : ) )
01 O M. UNSTABLE CONTAINMENT OF WASTES 020 OBSERVED(DATE: . _____ ) O POTENTIAL O ALLEGED
(Spis/runott/standing bquids/seaking drums) : : . .
I 03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
01 G N. DAMAGE TO OFFSITE PROPERTY .- D20 OBSERVED(DATE: |} O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION ‘ Co : . :
01 O O. CONTAMINATION OF SEWERS, STORM DRAINS WWTPs 020 OBSERVED (OATE ) D POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION o
| . .
01 O P. ILLEGAL/UNAUTHORIZED DUMPING * " 0201 OBSERVED (DATE: ) O POTENTIAL

0 ALLEGED

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

HIl. TOTAL POPULATION POTENTIALLY AFFECTED:

V. COMMENTS

V. SQURCES OF INFORMATION (Cte soechic rslarences. 8. 0., 31s19 fSes, sample snelysis, reports)

As .previQuSIy cited. L

EPAFORM 2070-12(7-81) .




I o POTENTIAL HAZARDOUS WASTE SITE TN
wEPA "~ PRELIMINARY ASSESSMENT N
PART 2- WASTE INFORMATION
. Il. WASTE STATES, QUANTITIES, AND CHARACTERISTICS -
01 PHYSICAL S:I’ATES {Check ak tnat soply) 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Check st that aoply) . 3
. . {Measures of wasle Quanties - .
O A souD O E. SLURRY must be ixdepencent) X A TOXIC O E. SOLBLE 2 1 HIGHLY VOLATILE
0 B.POWDER.FINES  X'F. LIQUID TONS - 0 8.CORROSIVE O F.INFECTIOUS O J.EXPLOSIVE
I = C. SLUDGE Lt G.GAS . O C.RADIOACTIVE X G. FLAMMABLE O K. REACTIVE
: . : - CUBIC YARDS O D. PERSISTENT O H. IGNITABLE 0 L INCOMPATIBLE
LC D. OTHER : L C - O M.NOTAPPUCABLE
A . 1Specay) NO OF DRUMS : ' -
l . WASTE TYPE L B L e
. CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT |02 UNIT OF MEASURE]| 03 COMMENTS
sty - SLUDGE :
I oLw OILY WASTE . .
- SOL, SOLVENTS 600 G Estimated per month.
PSD - PESTICIDES ‘ ‘
l occ OTHER ORGANIC CHEMICALS
10 - INORGANIC CHEMICALS
ACD ACIDS
I BAS BASES
MES HEAVY METALS
| 1v.HAZARDOUS SUBSTANCES (ses Apenditor most cted CAS
l 01 CATEGORY 02 SUBSTANCE NAME 03 CASNUMBER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION | S8 MEASUEE OF
‘ SOT, ‘Methanol 67561 Tanks
SOL -Toluene 108883 ‘Tanks
I SOL Xylene 1330207 Tanks
SOL Naptha -
SOL Mineral Spirits
V.FEEDSTOCKS (50 Asoencia for CAS Numbers)
l " CATEGORY 01 FEEDSTOCK NAME 02 CASNUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
: FDS Nitrocellulose FOS
FDS ' o FDS.
l FDS FDS
FDS - _ . FDS
V1. SOURCES OF INFORMATION (Cite speckic references, o.0., stale fies, samole snaryss, reports )
I 1. Permanent files, NC Solid and Hazardous Waste Mgmt. Branch, Raleigh, NC. .
2. Rick Forrest, Productlon Supernsor, Spruance Southem, Inc., personal conmunlcatlon, N
‘ 11-14-85. R ‘
I 3. Stephen Phibbs, Waste Management Spec:.allst NC SHW Mamt. Branch Wmston Salem, NC,
) personal conmunlcatlon, 11-14-85.
. EPAFORM2070~12(7 -81) .
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MIDWAY, NORTH CAROLINA

~, ' 1000 - 2000 4000
NN * E:E:E____:_E::E
‘ -< P :
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POTENTIAL HAZARDOUS WASTE SITE

é—‘,EPA ‘ PRELIMINARY ASSESSMENT o
. PART 3 DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

L IDENTIFICATION

|01 STATE[02 SITE MUMBER
NC  |D003214574

Il. HAZARDOUS CONDITIONS AND INCIDENTS (continves

01 O J. DAMAGE TO FLORA N L 02 J OBSERVED (DATE: ) 0O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION : . .

-
01 0 K. DAMAGE TO FAUNA , 02 OBSERVED (DATE: ) O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION (inciuoe name(s) of species) : S C . . Co
01 O L. CONTAMINATION OF FOOD CHAIN o . 02 O OBSERVED (DATE: ) O POTENTIAL 0O ALLEGED
04 NARRATIVE DESCRIPTION ’ ‘ ' '
01 O M. UNSTABLE CONTAINMENT OF WASTES ' 02 O OBSERVED {DATE: ) D) POTENTIAL D ALLEGED

drums) . . . .

03 POPULATTON POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
01 C N. DAMAGE TO OFFSITE PROPERTY .+ 02 ([ OBSERVED (DATE: } O POTENTIAL 0O ALLEGED
04 NARRATIVE DESCRIPTION o -
01 O O. CONTAMINATION OF SEWERS, STORM DRAINS, WWTPs 02 (0 OBSERVED (DATE: ) O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION : . .
01 O P. ILLEGAL/UNAUTHORIZED DUMPING * " 02 0 OBSERVED (DATE: ) O POTENTIAL 0O ALLEGED

04 NARRATIVE DESCRIPTION

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

L TOTAL POPULATION POTENTIALLY AFFECTED:

IV. COMMENTS

V. SOURCES OF INFORMATION (Cte spectic references. e. g., siate Hee, sample snefysis. reports) .

As previously cited.

EPAFORM 2070-12(7-81)




I. IDENTIFICATION

I ) - POTENTIAL HAZARDOUS WASTE SITE e eI  STENGSER
X ,EPA ~ . PRELIMINARY ASSESSMENT o 4
PART 2- WASTE INFORMATION : )
l il. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
01 PHYSICAL STATES {Check aX inst soply) 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS 1Check a¥ that apply)
O A.SouD O E. SWURRY '"“JZ?Z.“.:'.:’.':.?J"' ~ XA Toxe O E. SOLUBLE C 1. HIGHLY VOLATILE
O B.POWDER. FINES  XF. LIQUID . 1ONS O B. CORROSIVE O F. INFECTIOUS 0 J.EXPLOSIVE
l C C. SLWDGE . ! G.GAS , ~ OC.RADIOACTIVE XX G.FLAMMABLE  {(J K.REACTIVE
= : CUBIC YARDS . O D.PERSISTENT  [J H.IGNTABLE 3 L. INCOMPATIBLE
L= . OTHER : ] ' . v O M. NOT APPUGABLE
{Specuty) NO OF DRUMS - :
' 1. WASTE TYPE S co e i L
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT |02 UNIT OF MEASURE| 03 COMMENTS
sLu SLUDGE :
I ow OILY WASTE . , :
SOL. SOLVENTS 600 G Estimated per month.
PSD . PESTICIDES o ’
l oce OTHER ORGANIC CHEMICALS
10C INORGANIC CHEMICALS
ACD ACIDS
BAS BASES
l MES HEAVY METALS
IV. HAZARDOUS SUBSTANCES (544 Aopendix for most trequently ched CAS Numbers)
I 1 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION | SSMEASURE DL,
SOT, _Methanaql - 67561 Tanks
SOL -Toluene . 108883 ‘Tanks
SOL Xylene : 1330207 Tanks
I SOL Naptha )
SOL Mineral Splrlts
V.FEEDSTOCKS (See Avpences for CAS Numbers)
l CATEGORY 01 FEEDSTOCK NAME 02 CASNUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FOS Nitrocellulose FDS -
FDS : g " FDS.
' FDS ‘ FOS
F0S . FOS
V1. SOURCES OF INFORMATION (Cte spectic refersnces, o.g.. state l#ss, samole anatysss, reports )
I 1. Permanent files, NC Solid and Hazardous Waste Mgmt. Branch, Raleigh, NC. -
2. Rick Forrest, Productlon Superv:Lsor ’ Spruance Southern, Inc . personal conmum.catlon -
© 11-14-85. .
I 3. Stephen Phibbs, Waste Management Spec1alJ.st NC SHW Mgmt. Branch Winston Salem, NC,
personal communication, 11-14-85.
EPAFORM 2070-12 (7-81) - .
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Record on front cover of the Logbook: TDD No., Site Name, g ', ¥ .

Site Locauon. Profec Manager. L B MERAALET CRA ES
A

All entries are made uung ink. Oraw a ungle ine througn [ g : kﬂ/) Ad— }’

errors, Imtal ang date correcuons. e roue A o - _‘ﬂqﬂ‘ ) . / A

Statement of Waork Plan, Study Plan. ana Safety olan  PLCAERE S : /Y__EKR \ MNFR.

di1KussoN ana ditnBution 10 Hetd team with team members’

signatures. 2 ' oy g 4/5 —

Record weatner conditions and general site information. "4t % . k‘s/rf):‘—%—z Jm “FTN&

Sign and date each page. Project Manager 13 10 review and
ugn off on eacn logbook daily.

Documaent ail calibration snd pre-operational checks of
equipment. Provide senal numbers of equipment used onute.

Provide reference to Sampling Field Sheets for detaied 3 fets -

samplinginformation. - " v | AJ‘L EN'[:B) é‘«S) S H&LCP

Oewcnibe sampling locations 1n_detgl] and document all

changes from project planmng documents.  * m A MADe %}’ \V“E7 m{:\RCzA ;¢
:‘::;:"  wte sketcn win samole locavons and shoto  PHHARRES - C’Df%\/é:ﬁ._&)_- eSS OT H.B)

Maintan oheto log by compieung the stamped infarmation , 3 \. o | LULCJE__LNDJ_C« TE'; D.

at the end of the 10gbook.

1f NO ute reDresENtaUVE 15 ON Nand to acceot the recerpt for - FLT7 $egti il
samples, an entry to that effect must be placed n the | Y M LA\KUQ} 7/ )&{,{ 0
. / PR e

logbook. A% ; e T oremeemmees //7/

Record 1.0. numbers of COC and recerpt for sample forms 3 \ [
usad. Alsa record numbers of destroyed documents. ; :
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Refereyrce

DATE: 14 November 1985

T0: File

FROM: Stan Atwood /JLC&'

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 furniture 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/0221b
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RCRA 1NSPECTION RELl'ORT

Facility Inlormation

.

SprUAE SourTHerd INC.

KT 4, Box 205D
WinaTod Satea, NorTd CARPLINA 37102

NeD ooz 2 14S7d

Facility Contact

MR, MIEHAEL PuyleRr (118) TLy--0940
FaciiTy aaaNaE R
Sutvey Participaunts

MR, Mieraetl PULER , SpausNie SouTHerN INC,
Me. SeTT ReaDL)b, NLDEHNR

Date of Iuspection

Oevozewr 11,1981

Applicable Regulations

4O CFR PaaTs 2b2, 3b3 amp 2bS

Scope of Survey

NO CHANGE

Facility Description

Spruante SOUTHERN \NLORPORATED AANUFACTURES |NDUSTRIAL CHEMICALS COATINGS
Faom VamioUsS Reaw AMOTERIALS | ALt HAaZ0pdDous wWpsTe eneERNTED 1S ¢ e
(cLLecTeD 1IN DRUAMS AND AN ACOUVE GROLND STORALE TAnic. Eecevrm|

WweTh LApai jrday 1924) . HoazaaDous wWasTe 1& o =
CoRPORATION NLB 000 3WLS S , 'SPOSEC OF By opover

Site Deficleuclen

Zvz.34 (D) ReFerenNced 2ZbLS.177) EUlDEULE‘oF LeawinNs CDWA‘UezsISTauc:ng Der
2L5073 (o) CowTaineas NOT KEpT CLOSED Beu;u C,od'rl-\mlep_s)
ZbS. 174 WeeKuy \WapecTioNS NoT ADEGUATE For ColTaiNERS
2LS5. 192 [4) New Tanike ASgEssrie ST

265.193 (L) (1) Setonphrry LonNTrmumenT Neeben -a
2LS. 194 (L) {(2) Overciu- PeelvenTiON (oNTROLS A
Compllance Schedule/Reconmendallons

To e esTausHepn BY e Rareied OFEicE
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1
GENERATOR INSPECTION FORM - PART 262
m LPA 1.0, cOunty
@ ruaNLE DouTHerw INL . NLDDOZZ 145 T IDAVISON
Inspection Date

Sg inature M

1989

!»\)‘( S2 Sourd, WWstond SAaLem
ompliance Date 210

(- ComapLiANCE

S1gnature of Facy Contacy’
’Q Z

arked

l An inspection of your facility has been made this date and you are notified of the vw]ahé\s. if an

below with a cross (X).

ISUBPART A - GENERAL

1. Hazardous Waste Determination (262.11)
l € subpart D waste (b)
_C Subpart C waste (c)(1)(2)

.2. EPA ldentification Numbers
L EPA generator number (a)
I _C._ EPA transporter/facility (c)

l SUBPART B - THE MANIFEST

3. General Requirements (262.20)
£ proper manifest (a)
_(_ permitted facility-(b)

4. Required Information (262.21)
_L_document number (a)(1)
L generator identification (a)(2)}
_L transporter identification (a)(3)
I L facility identification (a}(4)
L 0.0.7. description (3)(5)
_L total quantity (a)(6)
. _L certification (b)

5. Number of Copies (262.22)
& minimum number

L generator handwritten signature (2)(1)
_C _ transporter signature/date (2)(2)

L retain copy (2)(3)
L copies to transporter (b)

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

' 6. Use of the Manifest (262.23)

10.

11.

SUBPART C - PRE-TRANSPORT REQUIREMENTS

Packaging (262.30)
£, 0.0.T. compliance

. Labeling {262.31)

L D.0.T. compliance

. Marking (262.32)

L D.0.7. compliance (a)
_L  “HAZARDOUS WASTE" Tabel (b)

Placarding {262.33)
L D.0.T. compliance

Accumulation Time {262.34)
X_ Subpart I3 J (al}(1)

X_ accumulation date (a){2)
X_ "Hazardous Waste" (a)(3)
X_ Subpart C; D (a)(4)*

X personnel training (a)(4)*

*Cite specific violations of 40 CFR 265
under remarks

SUBPART D - RECORDKEEPING AND REPORTING

12. Recordkeeping {262.40)

€. manifest retention {a)

..C—_ annual/exception report (b)
_L test/waste analysis (c)



annual Reperting (262.41)
"_g_submitted (a}(1-6)
_£ submitted (b)

14, Exception Reporting (262.42)

_C transporter contact (a)
_C. exception report (b)(1)(2)

REMARKS : VioeaTions

2!,2-‘34.[&\(!3 SUB ParT I',' T REFerenceD

2b5.17] EviDence ©€ LstcinG CoNTAINERS [ STeucTuzbl DefecTe

2LS.\73 () lLowTawer Must BE Lept quhio AT AU TuwAEY L7)_Lou1'nudeﬂ‘_5

NS . \TY \u!as»cx_ul INspecTiods JoT ADEQuUATE IDRLAAS, / TAuks

21,5 . A2 (&) WNew Tawke AesessmeaT (Al Paets )

AL . \Ga3L)Y L) %€u~raa.ﬂ, ComTa M ENT SECT(ONM

2L5. 84 (B)(2D _OerEind &QEVF_NT\DPJ Conm-trors (Vwen Level pLARMS

lLevel, &scusinde Dedies s)

I 202.34 (H(2) AccuemulaTiond Dates (leaeiyy ~nARKKED Oal ConNTaJERS Qs‘\
1

2b2:.34 )(3) "Ueracoous wWorre V ‘! e ! (2)

I Zl—Z-aq{C-)L‘-\A ng?uuf C,/- TS A e Pc‘a_sc.qnlet__ —\—-(2..!-\'-\\‘&!4_ Z2bSs . U

2S5 1Y) Anmunal Reditew "V ains in) fa

I 265.16L(4)N3) DiscepTion o Travwint (cutTuuce )

2LS-35 AISLE s0ACE MAINTRIVED
\

265 37 (W) PR O NEEAMENIT W TH Lot DoeniieEs

265 . 7 (a)(3) " N STHTE EmeeeNey Bespodse Teams
ConNTRALCTOR.
2bS .37 (DY) ' ' Hospritacs

265 .S2(e) LocaTioNS OF Eacaseney SQuiparcast

265. 53 (b)Y  Plen SuBmMITTED TTo AENC(E

26S5.53.(c)  NepnubeaAENTS BEReeO To Qy Locae ApenciEs
2L,2.34(b) Exceeten NinvTy oy =ToRAGE OF WaMTE (7)) CodTAINERS

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

CONTAINER/TANK INSPECTION FORM - PART 265

Soruble SoutThern INC., NeD oozz 14574 Deroper 11, 1989

Name of Site EPA 1.D. Inspection Date
SUBPART 1 - USE AND MANAGEMENT OF CONTAINERS SUBPART J - TANKS
1. Condition Of Containers {265.171) 1. General Operating Requirements (265.192)

_(. Yeakage L compatibility (a)(b)

X_ past leakage (evidence) L uncovered tank precautions (c)

_L severe rusting _x overflow prevention (d)

K structural defect
2. Maste Analysis and Trial Tests (265.193)"

z . Compatibility Of Waste With Containers {265.172) *Section not applicable to 2 generator only
_L visual evidence of noncompliance € waste analysis/trial test

(leakage, corrosion)
3. Inspections (265.194)

3. Management of Containers (2€5.173) L discharge control equipment (a){1)
K closed (2) ' X_ monitoring equipment (a}{2)
_{_ improper handling or storage (b) - _x_ waste level (a)(3)
L. construction material (a)(4)
4 . Inspections (265.174) (. surrcunding area (a)(5)
iweek\y {minimum) _C. assessment schedule/procedures (b)
5. Special Requirements For Ignitable or Reactive 4. Closure (265.197)
Waste (265.176) Cplan on-site

_C_ 15m (50 ft)

§. Special Requ;irements For Ignitaole Or Reactive

6. Special Requirements For Incompatible Waste Waste (265.198)
(265.177) _(__ properly stored (a)(1)(2)(3)
£ mixing (a) . buffer requirements (b)
_C unwashed conteiner (b)
_C seperation (c) 6. Special Requirements For Incompatible Wastes (265.199)

_ properly stored (a)
_C tank washed (b)

REMARKS:  \J\orLaTio S

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




b ¢
b oA -

TRANSPORTER INSPECTION FORM - FART 263

5= 6T Site —EPAT.D. Tounty
_SpRUMCE SourHern V¢, Nco 0022 1usT7 Y DAavidson)

Yccation Tnspection Date Signature Inspector(s)
HWY S2 SouTH  Wiwetod Satcak Deromem W 19%9 MQ«_JM

“Tompliance 27102 ?'S;naytuz/eo:?Zty ontaet—
C= Comprrinnite X_, e Lt

An inspection of your facility has been made this date and you are notified of the \ﬁolations, %y. marked
below with a cross (X).

SUBPART A - GENERAL SUBPART C - HAZARDOUS WASTE DISCHARGES
1. EPA ldentificaticn Number {263.1)) 6. Immediate Action (263.30)
_& yes {a}{b) € immediate action (a)
_C notification (c)(1)(2)
2. Transfer Facility Requirements (263.12) (_ water transporter notification (d)

_C 10 days limit
_ 7. Discharge Clean-Up (263.31)
SUBPART B - MANIFEST SYSTEM/RECORDKEEPING ___C_ remedial action

3. The Manifest System (263.20)

_L generator signature (a) REMARKS: N©O _vibtaTidN s

_C transporter signature/date/copy (b)

€ accompanying manifest (c) No Warantouvs WasTte “I‘M«r.g‘)ug're-b
_L delivery compliance {(d){1}(2)(3}

“&/abulk shipnent-water- (e) (1)(2)(3)(4)(5) Swe oo |8k

Y rail shipment (£){1)(2)(3){4)
nJjp foreign shipment (g)(1)(2)(3)

Cavceint ToanmperTeR,

4. Compliance With The Manifest (263.21)
(. designated facility delivery (a)(1)
_(__ 2lternate facility delivery (a)(2)
C designated transporter delivery (a)}(3)
NI/ designated foreign facility (a)(4)
L generator contact (b)

5. Recordkeeping (263.22)
L signed copies (a)
% bulk shipmeni-water (b)
oJ/a rail shipment (c)(i)(ii)
#Jp foreign shipment (d)
L extended retention (e)

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




-Department of Human Resources

- Division of Heal Services
l .S0lid & Hazardous Waste Management Branch

l Re Fevernce APPLICATION FOR CHANGE IN CLASSIFICATION UNDER RCRA
'27 ) Date: 6-30-32
I : . Company Name: SPRUANCE SOUTHIEIXN, INC.

Company Address: P-O Box 3034 e 27102

EPA ID No: ‘L430049’4;i74

Mr. O. W. Strickland Head

Solid & Hazardous Waste Management Branch
Division of Health Services

P. 0. Box 2091 .

Raleigh, N, C. 27602

Dear Mr. Strickland-

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

Add As Delete As
[:] ) | - [:]. . ' generééog
- e D | | D trar-lsp.orter,‘_ »
D O .treatér o )
g _. é o ;torer | .
o - uli " dtsposer
0 a - small gemerator .

Our reason for this request is:

WILL BE TAXING s 10 1o I .
DAY LIMIT.. ) .

NOTE: 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 :otally different handling.

If your request takes you out of the regula:ed system, but you wish to
retain your EPA ID No., please state why._

(over)



R€¥€wence

DATE: 14 November 1985
TO: File
FROM: Stan Atwood Aéék.

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/0221b



-
RE'(:C— EinCE ‘ N. C. DEPARTMINT OF INMAN KESOURCES '

C\ DIVISIQN OF HEALTH SERVICES v
L]

LN. C. 1988 HAZARDOUS WASTE GENERATOR CHLY ANWAL (PART A) REPORT a

Four Digit Standard Industrial Classification (SIC) No. For Operations In Your Company That Generated The'
Waste | L1 3" 1 5o 1/ |

. msallacion e D e (e Dl oo [s]a] o [ A 7J§/] .
11.  Name of Installation: Srre ace .S o 7 ern s )
111.  Location of Installation: P 7ﬁn EdeR P>
(Street or Route Murber)
[jn.svéh- \S-f:./em ’)Q;u.o’:rﬁ\ 2 C 220D
(City or Tom) (County) (State) (Zip Code)
IV.  Installation Contact: 3’2,4 ‘Le f// € — /é o) =Sreh DGO
(Naw) (Area Code)  (Phone Nurber)
V. Waste Identification: '
A. EPA | B. Description of Wiste/ C. Quantity D. Handling Method/Quantity/Location E. In Storage
Waste Chemical Name Generated Waste Shipped to Decenber 31, 1988
No. 1, Re- 1. Handling{ 2. Quantity 3. TS Facility 1. Stor- 2, Quantity
medial Method Shipped to EPA 1D No./ age
Action Code TSD or Recovery Method
Waste Recovery Facility Name Code
Facility
) (LBS) (1BS) (1BS)
V oy Y dente Sront Shon ] O $7 23 7o | Y 22P |SeDOILADZA S0l sL OF2
2 Flhomseebfe Ly, A0S T3 D 33 YIDIFe20 75 s0l
3 Lo o b D1k Z '
4 d
S
6
7
8
9
10
11
12
if more space is nceded check __ and conplete attachment 1
VI.  List EPA 1D Nurbers for each Transporter used during weporting years SCPN 3L 927 5 L 2 £
ALD SFPro20 F5¢
VII. CERTIFICATION: 1 certify under penalty of law that 1 have personally examined and am familiar with the information submitted in this and all

attached documents, and that based on my inquiry of those irdividuals immediately respmsible for obtaining the information, I believe that the
submitted information is truc, accurate, and complete. 1 am aware that there are significant penalties for submitting false information, including
the possibility of fine and imprisormment.

290 ke hpter 3/ /P37
(Print orType Name) (Date Signed)

*pead instructions before completing form

S 3036 (Kevised 1-89) Do. No. DISIA
Hazardous Waste Branch
page 1
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CONTINUED FROM THE FRONT _
1.SIC CODESM-d/gr:/rrorderafpnonry) ik

--»,':—-..w-,-:- " '.'-'-‘: ‘s AL FPIRST. -.-.~‘~ IR SO, B .
pecxf)'} el VT T specify)
712.8 5 1 z PAINT MANUFACTURER H
2 - gl1¢. - 12
~.~:" e BRI SR S L G THIRDNE LR T [ea e e . . FOURTH L Rt i
LI (:pecffyl ts_ 7T T T(specify)
r2 245 N

SOUTHERN

~...-..,~_.— .‘ ,yg X

I N‘C.‘

"5 Ay MROES: (Dischargry-to.Surface: Waterpss 21 |y PsmuirEmL:nozu )‘rom PropowéSme:;—
q-,_ll—&'lllfll]ll.g-r I R R R
S < F
ML’ A 1 1 : I 1 Loendd R S 'Fkﬁ, R S S S| S SN 1 1 1
19j1efsr tam - : s o YO} u«qz "-- T — s - 3
Rty um{wﬂegmm'ln[e;dowpﬁm;z;gi_ﬁ PR TR nmsm{w "_,'_ g
SC3K USSR YL I SRR TR S T N U A N N ™ T T T
=
QIIJ‘ 33 u;L- sL ‘: BRI R
Tl "’=”-;uC.RCH~(fl¢nmmsf :
sl N L L S S L L
R 1';4 S SO SR 1 .L 4 . L 1 1 —
X rire -t - S 2

XL MAP 5

m-thmewlmdhn* mpngmphvcmpoﬁ,
mxdmo-of‘ﬂwfédrty;,ﬁta:fommof eachi

=

[umbod»es imthe ;18&’33’. S'emnmmm
£

NATUREOF BUS!NESS?(WMMMM

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

l . '

I 1. CERTIFICATION (#22 instructions} -

- 1 certify under penality of law that.l have penanally examined and am familisrwith. themfonnat/on submitted in m/:apphcatzon and alt
Ead:mmt:: and: that, based om my- mqmry'af thosapersons immediately responsible for abtaining the-information contained in the

plicatiorr; | beliave that-the:informastion is true, accurate and complete: /. am'aware that there are s:gmficantpenaltles forsubm:ttmg
/se informatiomn; including the possibility of fine and imprisonmert.

A.NAME & OFFICIAL TITLE (T}'PC orpn'nr) B, SIGNATURE C. DATE SIGNED
'z-nest L. Broome, Vice President W/ - L % o>s |November 13, 19
7 s, o

} CCMMENTS FOR OFFICIAL USE ONLY
LIRS SRS TP SENL D N S N A B

.

W W S 1 S U T T U TENS Wy DI WSS DU SN SO S S WA SN NI S SN UL S CH SN TR U SN SN NN VIS TS SUN TS FE TS S L
e

:#A Form 3510-1 (6-80) REVERSE

Ty,




Forint or type in the unshaded areas only
Sreas are spaced for elite type, i.e., 12 characters/inch).

Form Approved OMB No. 758-88000:

RM . '1.5. ENVIRONMENTAL PROTECTION AGENC" Sty Vs e
a  H. ARDOUSWASTEPERMITAPPLICA N ~ 1. EPA LD, NUMBER ouluigll
: \ﬂ . Consalidated Permits Program - . - _F- NiClI DI0i0} 3
RCRA ] ' (Thi: infomaﬂan iz requx‘red underect!an 3005 of RCRA.)

APPLICATION] DATE RECEIVED
APPROVED (vr., mo., & day)

Place an X’ in the appropnate box in A or B.below (mark one box onlyl ta mdu:atn whether this is the first apphcanon you are subrmttlng for youc f

revised application. If thixis your first apphmuon and you alresdy know your famuty s EPA |.D. Number or |f thrs is a revised apphcatron enter your
EPA 1.D. Number in |tem | above. .

A. FIRST APPLICATION (place an X" below and..prowd‘ thc appropruxmdatt) A
< 1. EXISTING FACILITY (See instructions !ordeﬂmtion of "exudnx" facillty -
kal

: . Z.NEW P'ACJLITY (Complete itewr ¢
Complate item.bslo w.) . . MEEAES R 2.-.' PRI £ DR~ . FOR NEW F»
=T Mo —IT ] FOR EXISTING PACILITIES: PROVIDE THE cm'n.—(yr. mo:, &day) 7 yRoTT Mo DAY ?yﬁoxgﬁz
_8—" OPERATION BEGAN-OR-THE DATE CONST'RUCI’IQN COMM!NCED. s Tlé‘"‘l BEGAMN
5L3 OL Oﬂ. (use the boxes to thehtt} ; RTINS, . . J 1 EXPECTED T
(K} 73 4 78__ 71§ 7778 . . . .24 72 2% I 1r
B. REVISED APPLICATION: (place an- "X'Tclowmd.complatalteml above) - SR Lo o

.

Dx FACILITY HAS INTERIM STATUS - ;- [z FACILITY-HAS A:RCRA- PERMY

: -UNITOSEASUR

. CURBIC YARDS", .-....—..q‘.‘.

A. PROCESS CODE — Enter the codse from the lkt of procas: ‘codes below that best dascribes each-process. to be used at the facxlltv.. Ten ltnetartprm
entering codes. If more {ines are needed, snter the codefs} in the spaca provided.. If a process-will be used that'is not included.in- thellstaf codes bao
d&ccnba the process (mclud‘ny n‘: dsagn cqoac:ty} In tha space pn:mdadon the fornt fltmr WI-Cls o -

ST CPHE LI DS e

B’ PROCESS' DESIGN CAPACIT\‘ For aad'rcoda emamd mcaldmn A omatttncapacny of.th&pmcm.n_
1. AMOQUNT — Enter the smount;, -

PRO- APPROPRIATEUNITS‘OF :

. _  pra- 'APPﬁopmATEunn
‘CESS * MEASURE FOR PROCESS

¢ CESS - . QA.EASUREFOR PRO

CONTAINER (bml, drum;ca-_) (sos GALLON?OR; EITERS -
NK

. TOT. GALLONMS PER-QAYC

L TA : S e OR LITERS. . - LCITERS PER DAY

T wasTEPLES - (L0007 503 CUBIC YARDS ORr TOZ' " GALLONS PER-DAYIC
ST CUBIC METERS. -~ LITERS-PER DAY~

; SURFACE IMPOUNDMENTT == »so& 'GALLONS OR LITERST..

' TOX. TONS.PER HOGUR OR

~ o . . .. METRIC TONS.PER H¢
. Dispossl: el ST e y -l DA \,-‘._' - e el ARt . LT e GALLONS PER-HQUR
. INJ!:(:T!%VIELL.; Taatol " GALLONS OR LITERS. o . LITERS PER. HOUR™--
‘' LANDF! . A TR - ACRE-FEET (the volume that- O'I'HlR'(U'ltfor crl‘:lﬁ:hemm TOL - GALLONS PER'DAY:C

] . Py would cover one acre-taa. . .,‘...‘ thermal.orbio ﬂcor :

[ - B dcptfrofonc foot) O . rocmunoroccun'inuu tanks;. . .

i HECTARE-METER - R :uﬂ‘mimpound.mmts or inciner o

7 LANu APPLICATIONM ! ,"Dtt~ ACRES ORHECTARES - .©  ators. Describe the processesin- =~ . .' .
OCEAN DISPOSAL. ~ = ' DT GALLONS PER DAY QRS - . the spoce provided;. Item-III-C.}.:~
1~ LITERS. PER-DAY R I TR PR TV S .-

..unrAcz lmmunnmﬁn" D83 - GALLONS.OR LITERS. :

| UNITOF MéAsuné =
ACR&I"E!:T;_- - ...\......... ——t

HEC'TARE-MEI‘ZR:...-. e e
ACRES. . ...

GALLOND. vvv « eue o QLo _....&-..“G:'.

LUTERSEPER DAY . o Sdomveciom m eVl
LITERS . oe oo v oo lt e Sid o Ty ensilef ™

‘TONS PER-HOUR - .. o0 o oo
‘METRICTONS PERHOUR: . ., . . ... W
GALILONS PER HOUR: .. e v ater e s B

L. -

- _HECTARES:

GALLONSPERDAY'..-...-.-...w T LITERS PERHOUR e o 0.s s oo ™ 0 :

EXAMPLE FOR COMPLETING ITEM 1!} (xhowrrl’n Ilnanumbar:X-t and X-2 below): Afaalltyhnstwommga.mnkx onemnkcarrhold 20095"0:1::
other can hold 400 gallons.. The fecility also has arr incinerator that. mnbum up toZanlIon:perhour- : Lo
3 ] o . pAls : :‘ \ \ AR
1 1z - 13 )18 193 8" .
. . o ES GNCAPA 1

5 A.PRO- B. PROCESS DESIGN CAPACITY . FoRr el A.PRQ B. PROCESS DESI CcIiTY’ .

a} SopE | - : e z;..‘;{,"E'" oFFicIAL| @ SEsS Co é&‘b"él or
Us " 1. AMOUNT o A USE e =~ 1. ’ 1. AMOUNT - 1
2z {from list . . o SURE . (from list}- . ) - SURE -
'.‘.1'.3. above) (specify) R .f:%'ﬁf' | ONLY §§ above) |- . ) f.-?a':}' Ce

$€ - 18 119 - red L,_ hd 3z . 16 - 10 19 - i34 l—!'— '_IL-
X-181012 600 ' Gl 5
X-q7T(0}3 : ‘20 E 6
1
slof1 7000 G 7
2 8
3 9
41 | | 10
LGNS N1 - 27 H 29 . 32 16~ 1e]re - = L.ﬁ Pt




ontinued from the front. _ ) 2
SR T Ty, ‘
III PROCESSES /cannnued) il e ! BAGaE m’\. TR m‘hﬂ? S ¥
.SPACE FOR ADDITIONAL PROCESS coor-:s OR FOR m-:scmamc; OTHER PROCESSES (code "T04"). FOR EACH PROCESS ENTERED i pn S0
INCLUDE DESIGN CAPACITY. hz 3

-i-

. DESCRIPTION OF HAZARDOUS WASTES. _

NAST - the four-cagxt number from R, Subpart O for each listed hararaous waste you will handle.. If yo-
handle hazardous wastes which are not Hsted ir 40 CFR; Subpart D, anmr the four—d»gxt number(x} from-40 CFR~ Subpartcmardasaibutho d1mcmrl-
ticy and/or the- toxlc conmmmaﬂt:of thosahamdou: wa:mza . Tl ; o :

ESTIMATED: ANNUAL QUANTI‘IY For ead'r listed memand in column A emmate the quantity oi that westa that. wn" be-handled or an anhue
basis. For each charactaristic ormxic-comammm entered in columnA mtm thc totat annual quamrty-of all the-non-lmad m{d that will bahandiev:

S POUNDS. s oot lidnminn e e s e P

b tr:lndncate how the-waste will be stored, treated, andloc disposed of st the facility: .. - & =0 - . " e et flenmiNte
For non-—listad hazrardous. wates: For-eachr characteristic ot-toxlccorrtumnanremm inr co{umrrA se)ecrthe» coda{:} fromtha ns: cf pmcn:coda
comtained in- Item. [l to.indicata-all the. promthat wm bound.to-:tore;mandloaduposeofall thvnon—ksmd hamdoux mtha:pom
that charscteristic or toxic comsaminants - o B e
Note:. Four spaces are provided.:for ermmnq mcmeoda.lfmor‘.wneodod (1) Exmnh&ﬂrxr-thmas dascnbodfabovr (2} Emur-“ooc“’rn tha
axtreme nghtbox of iter lV—D(!Land (3) Emerirrth&spacrpmdedon page4d; thsllnc numbcrandtha addrtionel code(:l. E

’tapnocsss DESCRIFTION:. lfa'o'édm ot listed for mumwau be'und, descnbetbe mmmm mmdedon the forme. . .
HAZARDOUS WASTES DESCRIBED BY MORE THAN. ONE EPA HAZARDOUS WASTE NUMBER —Hmdmm that-cier bwdetcnbod w

mom than one EPA Hazardous Waste Number shall be described on the form as-follows:.
l. Salect one of the EPA Hazardous Waste Numbers and entecit in columm A. On the same llmeomplctceo!um B,C.and D by e:timating me-mta! annual

quantity of the waste and describing all the processes to be usad ta trsat, store, and/or disposs of the waste,
. In column A of the next line enter the other EPA. Hazardous Wam Numbor that can be-used.to dmrbe tba»wa:tc In column D(2l on thathna enmr
*included with above” and make no other entries on that linex -
3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardoutwoste

slMPLE FOR COMPLETING {TEM IV (shown in line numbers X-T, ‘X-2; X3, and-X-8 below) — A facility will treat and disposa of an estimatad SOUpoundr
ear of chrome shavings from lesther tanning and finishing operation. In addition, the facility will treat and dispose of three non—listed wastes. Two wastes
are corrosive only and there will be an estimated 204 pounds per year. of sach waste. The other wasta is corrosive and ignitable and there wili be an estnmated
1C0 pounds per year of that waste. Treatment will be in an incinerator and dispossl will be in a {andfili.

A.EPA C.UNIT ) D. PROCESSES

ﬁ:SZTAERNDd B. ESTIMATED ANNUAL {07 MEA] 1. PROCESS CODES : 2, PROCESS DESCRIPTION
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c-nmued from the front.

DESCRIPTION OF HAZARDOQUS WAaSTES (continued) W
. USE THIS SPACE TO LIST ADDITIONAL PROCESS CODES FROM TTEM D 1) ON PAGE A
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| K. OWNER CERTIFICATION

| certify under penalty of law that | have personally examined and am familiar with the information submitted in this and all attached -
fments and that based on my inquiry of those individusals immediately responsible for obtaining the information; | believe that tﬁe

bmitted information is true, accurate; and complete. | am aware that there are s:gmf' rcamt penalt/es for submitting false mformatzon— 2
Juding the possibilicy of fine and imprisonment. . . O .

. NAME (print or type)
ilrnest L. Broome
X. OPERATOR CERTIFICATION

t ertify under penalty of law that | have personally exam/ned and am familiar with the mfarmat/an wbmmed in th/s and all attached *
« Weuments, and that based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the
{ subm:tred information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information,
! c/uding the possibility of fine and imprisonment..
[
!

| C. DATE SIGNED

B, SIGNATURE

W//“ ez 7. 27—~ |November 13, 1980

NAME (print or type) B. SIGNATURE C. DATE SIGNED
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l‘ FCiCice Ronald H. Levine, M.D., MPH.

> : ] ~]‘ ;1- STATEHEAEugDmECToR
DIVISION OF HEALTH SERVICES | u\’/_‘,\
P.O. Box 2091 v
Raleigh, N.C. 27602-2091

Date: July 7, 1982

Mr. Ermon Rush

Spruance Southern, Inc.
P.0. Box 3054
Winston-Salem, NC 27102

Re: VFacility ID No. NCD003214574

Dear Mr. Rush:

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

Add As Delete As
gencrator
transporter
treater

storer

disposer

0o0ooo0
O00ROOO

small generator
We are advising EPA of the change in your status. Please notify us if there is

any further change in your operations which would again affect your status.
Your EPA ID NO, is[:] is notEEj being cancelled.

Cordially,

4

\

\/ oy § 7 :

AL K ,,fw%4’l—'g”£
~ W. Strickland, Hea

Solid & Hazardous Waste Management Branch

Environmental Health Section

0us

cc: John Herrmann
EPA Repion TV
Emil Breckling

DHS Form 3048 3/82
\\\ Solid & lHaz. Waste Mpt. Branch

—

James B Hunt lr
GOVERHIOK

Sarah I Morrow, MD, MPH
NFCRFTADY

SIATE OF NORTH CAROLINA /D[PARIN\ENI OF HUMAN RESOURCtS
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o Ronald H. Levine, M.D., MPH.
1 77 STATE HEALTH DIRECTOR

A

AChe e cC

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

March 13, 1984

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

~

Mr. Ermon Rush

Spruance Southern Co.
P.0. Box 3054
Winston-Salem, N,C. 27102

Re: NCD003214574

BEE. SE JPNTY SRR NI IOE e,

Dear Mr. Rush:

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.

i_p
L

1 4 4l

S

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.

AR PR YL S JP

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

* it kel £

Very sincerely,

Vi e/

< W, triziigad; Head
Solid and Hazardous Waste Management Branch
Environmental Health Section
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J B. Hunt, J 3 ,
erate == oo caroUNA O™ BT/ ep s prent oF Human Resources SO7OR T Morrow. MD. MPH
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8. PIEDMONT BLUE RIDGE REGION

(Thick regolith over fractured crystalline and metamorphosed
sedimentary rocks)

The Piedmont and Blue Ridge region is an area of about 247,000 km2
extending from Alabama on the south to Pennsylvania on the north. The Pledm
part of the region consists of low, rounded hills and long, rolling,
northeast—-southwest trending ridges whose suamits range  from about a hundred
meters above sea level along its eastern boundary with the Coastal Plain to :
to 600 m» along its boundary with the Blue Ridge area to the west. The Blue
Ridge is mountainous and includes the highest peaks east of the Mississippi.
The mountains, some of which reach altitudes of more than 2,000 m, have
smooth-rounded outlines and are bordered by well-graded streams flowing in
relatively narrow valleys.

The Pliedmont and Blue Ridge region is underlain by bedrock of Precambri:
and Paleozoic age cousisting of igneous and metamorphosed igneous and
sedimentary rocks. These include granite, gneiss, schist, quartzite, slate,
marble, and phyllite. The land surface in the Piedmont and Blue Ridge is
underlain by clay-rich, unconsolidated material derived from in situ weather:i
of the underlying bedrock. This material, which averages about 10 to 20 m ir
thickness and may be as much as 100 m thick on some ridges, is referred to as
saprolite. . In many valleys, especially those of larger streams, flood plains
are underlain by thin, moderately well-sorted alluvium deposited by the
streams. When the distinction between saprolite and alluvium is not importac
the term regolith is used to refer to the layer of unconsolidated deposits.

The regolith contains water in pore spaces between rock particles. The
bedrock, on the other hand, does not have any significant intergranular
porosity. It contains water, instead, in sheetliike openings formed along
fractures (that is, breaks in the otherwise "solid” rock). The hydraulic
conductivities of the regolith and the bedrock are similar and range from abeo
0.001 to 1 m day=l, 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 0.0l to 2 percent. Small supplies of
vater adequate for domestic needs can be obtained from the regolith through
large-diameter bored or dug wells. However, most wells, especially those whe
moderate supplies of water are needed, are relatively small in diameter and a:
cased through the regolith and finished with open holes in the bedrock.
Although, as noted, the hydraulic conductivity of the bedrock is similar to
that of the regolith, bedrock wells generally have much larger yields than
regolith wells because, being deeper, they have a much larger availble
drawdown.

252



The Occurrence of Ground Water
in the United States

With a Discussion of Principles

By OSCAR EDWARD MEINZER
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D STATES SHOWING MAJOR PHYSIOGRAPHIC DIVISIONS AND PHYSIOGRAPHIC PPROVINCES
‘d on map prepared by a committee of the Associalion of American Geographers, N. M. Fenneman, chairman
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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)
classed 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

12

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

PRECAMBRIAN(?)

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, Mica
gneiss, Mica schist, and Hornblende gneiss.

Mica Gneiss (mgn)

The Mica gneiss unit. as 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, 19007¢, 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 yellow.
Varying amounts of garnet gneiss, garnet schist,.
kyanite gneiss, granite gneiss, hornblende gneiss,
and crystalline limestone or marble are preser:t
in the unit at many localities. There are also in-
cluded in the Mica gneiss unit vounger bodies of



granite, diorite, and dikes and lenses of pegmatite

- too small or not well enough known 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-
terial. 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 micd schist, usually fine-
grained and composed of quartz, muscovite, a little
biotite. and very little feldspar are common in the
Mica 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 known garnet areas are
near Marshall, 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 County. 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.
Mitchell County. The kyanite crystals vary in
length from a fraction or 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 Mountain 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 varving amounts of garnet. Many bodies of
foliated to massive granite, too small to show on
the map, are present in the unit.

The Mica 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. At places. the rock is a quartz-biotite
schist. 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
vellow to dark red in color depending on the
amount of biotite in the schist. The soil cover is
usualiy 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

14

Macon Counties. In and paralilel 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
(1908). 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 to be
of igneous origin. Kesler (1944, 1955) pointed
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 miea 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 tale, 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 especiaily 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, Avery 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-
arally 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
with well developed foliation and lineation. He
stated 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, McDowell, 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 McDowell 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
U. 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,
Lincoin 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
the 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.

Henderson 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 Marion, 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-



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 varieties 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 resuit 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
1907¢). 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 miilimeters
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
Madison 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
iexture. In color, it varies from light to dark
Iray.

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-
tite, and occasionally hornblende. In some areas
the rock is more or less porphyritic, and in some
places it has a marked red appearance due to the
aresence of red feldspar. The gneiss contains
many small areas of mica gneiss, miea 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, Avery
County. The magnetite deposits, while surrounded
by the Cranberry 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 gneiss
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 Max 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



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 gnmeiss or
schist. :

Weathering reduces the surface of the unit
slowly, and as a result it commonly occupies higher
elavations 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 minerais. 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 1907¢c) and
named for Beech Mountain, Avery County, where
it is best developed. The largest area lies in and
around Beech Mountain in Avery County, and
extends westward into Carter County, Tennessee.
Three other small areas are shown on the map,
one around Blowing Rock in Watauga and Cald-
well Counties, another west of Roan Mountain,
Mitchell 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(?).

PALEOZOIC(?)

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) suggested 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. Many 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
show only minor schistosity. Amphibole minerals,
such as tremolite and actinolite, often form
hunches and radiating clusters in soapstone.

The dunites in general weather slowly and often
stand out as hills and ledges with much barren
rock exposed at the surface. Final decay leaves a
stiff yeilow 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
arid crayons were produced around Marshail, 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
that contain 230 million tons of high-grade olivine
and more 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 varying amounts of accessory minerals, such
as chlorite. opidote, 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.



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,
predominate. Outerops, 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. Away from streams in relatively flat
topography, flat 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,
vellow, and red to reddish-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, plagiociase, 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, plagiociase, and
augite. The granites of this area were intruded
into basic voleanic rocks, largely of andesitic ori-

gin. Councill (1954, p. 56) described these gran-
itss as containing inclusions of basie voleanic
rocks, probably of andesitic composition. It is
probable 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
Lincoin 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 vary from
large boulders to flat-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
teen intruded into gneisses and schists and in the
aranite 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 varyving 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.
Most 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 flat-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 resulit,
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 Councill (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
outerop 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 outerop
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 struc-
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 approximatel.y
eight miles long and four miles wide, which is



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
the 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 quality 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 (digh)

Rock of the Diorite-gabbro unit are confined
largely to the Central Piedmont Plateau, where
they are associated with granites of the Central
Piedmont Beit (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-
erals. 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 covered 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 County. 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
narallel to the foliation of the surrounding gneiss.
These dikes vary from a few inches to several feet
‘n thickness and often attain lengths of several
aundred 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 Alaskite 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.

Pegmatites occur in all parts of the alaskite, but
the average size and number is greater near the
margins of the alaskite bodies. The pegmatites



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
flake, 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 flake mica. Most
of the kaolin and a large part of the flake 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 (Rg)

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

County. The major outcrop near Bakersville is
roughly triangular in shape, with a maximum
lerigth 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 the general area. Keith (1903) named the unit
for Bakersviile, 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 erys-
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. Outerops consist of
spheroidal masses and boulders mixed in a dark-
brown clay.

Diabase Dikes (Md)

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 wide 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
(19565), 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.
25



Fig. 2

Peridotite and pyroxenite in part aitered to taic,
208pSONS, ANd SHPENDNS

1
I =wNTy >
N
@‘“"
2 > OB
| f 1 '
L7 o
o °
GENERALIZED GEOLOGICAL MAP
OF
. NORTH CAROLINA
DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPME
I DIVISION OF LAND RESOURCES
N. C. GEOLOGICAL SURVEY SECTION
- ,- Quatemary Granitic intrusive rocks
v Surficisl sands and clays =57 {includes intrusives and intrusive compiexes of granrte,
l A | o _d granodiorite. quarnz monzonrte, diorite, gabbro, anc a
Q Miocene (Yorktown formation) 0 syenite ring dike that ranges in age from lower to mddle
8 i Mma:vommnmmmm-nd g_) Paleozoic
I z o Metavoicanic epiclastic rocks
w Eocene (Castie Hayne formation) N Includes laminated argillites, graywackes, graywacke
u ;{thuncyshcu limestone to denee silicified gray 8 congiomerstes, arxoses, and navacutites
L : TTISI]  Feisic metavolcanic rock
Cretacsous (Pee Dee formation) . a v\):" Fetsic pyrociastic tuffs, lithic tutfs, crystal tuffs, and
I r Gray to green sands. impure imestones, marine cisys, o RN thyolite flow rocks
- and interbedded sands —
(8 Mafic metavoicanic rock
- Ak Cretaceous (Black Creek formation) z Inctudes andesitic to basattic pyrociastic tuffs. lithic
I 2 Black to gray, intsrbedded sands, clays, and maris < .tum.crysulmﬂt.lndmduiuum basalt flow rocks
o Cretaceous (Tuscaioosa formation) o N  Plutonic and metamorphic rock
b Tan, red, and gray sands, snd interbedded clays @ Inciudes piutonic granites. diorites, and gabbros that ars
; Trisssic f 8 interfingered with feisic, mafic gnemsss, and schists
I L Red brown. purple, and gray sandstone, siltstone, shele, U [S70  Metssedimentary rocks ,
congiomersts, and some Cosl : :.‘.;:1 Quartzite, schist, and marbie probably of Paleozorc age



L)
]

7.

-

{

Bl

el Y NN

3
r s,

Lower Cambrian

{Chiihowee, Shady, and Rome formations) Quartzite,
shate, and dolomite, including Mount Rogers groug in
Ashe County

Gneias and schigt

Mixed mica gneisses and schists with lesser amounts of
hombiende gnerss, aisa contsins granitic rocks,
pegmatrte dikes, and isolated bodies of ultramafic rocks

Grest Smoky group

Metagraywacks, metacongiomerate, metsarkose, siate,
and schist

Snowbird group and reisted rocks
Metasiitstone, metasandstons, and metavoicanic rocks

Younger Precambrian
Metasadimentary and metavolcanic rocks

Qlder Precambrian
Metasedimentary and metavoicanic rocks

Basement complex
Precambnan grante gneiss and granite

SCALE
10 20 30 40 50 miles
t 1 1

1 } Ji

1980



Kede, ¢ ince

| ]

R. Allan Freeze

Department of Geological Sciences
University of British Columbia
Vancouver, British Columbia

John A.Cherry

Department of Earth Sciences
University of Waterloo
Waterioo, Ontario

UNDWATEK

Prentice-Hall, Inc.
Englewood Clitfs, New Jersay 07632




Physical Propertias and Principles | Ch. 2

Table 2.2 Range of Values of Hydraulic Conductivity
and Permeability

Unconsolidated k k X .4 X
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Table 2.3 Conversion Factors for Permeabllity
and Hydraulic Conductivity Units

Permaeability, £* Hydraulic conductivity, X

emi ft2 darcy m/s ft/s U.S. gavday/tt2

mi 1 1.08 % 1077  1.01 % 108 9.80 x 102 322 x10? 1.88 x 107
fi2 9.29 x 102 1 9.42x 1016 9.11 x 109 2.99 x 108 1.71 x 1012
darey 9.87 x 10~  1.06 x 10-11 1 9.66 x 10~¢ 317 x 10~ 1.82 x 10!
ms 102107 1,10 x 10¢  1.04 x 10¢ 1 3.28 2.12 x 10¢
fis 311 10" 335x 10~ 315 x 104 3.08 x 10~! 1 6.46 x 103
US pal day 125,42 < 10=10  $.83 x 10713  $.49 % 1072 4.72 x 10~" .55 x 10~¢ 1

*To obtamn k in ft2, multiply k in cm? by 1.08 x 10-3,
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Table 5.--Summary statistics defining depth to water, casing depth, and saturated thickness of regc‘lith
according to topographic group in the Blue Ridge and Piedmont physiographic provinces {
[Statistics for wells penetrating bedrock beneath the western edge {h
of the Coastal Plain sediments are given for comparison.]) '

]

Blue Ridge Pledmont Cosstal Plain Iy
Well characteristic
Draws and Slopes and Hills and Al) Nuasber Drawvs and Slopes Hills and All Number All Number
valleys flats ridges wells of wells valleys and flats ridges vells of wells walls of wells
Average vater level r 23.4 37.5 62.9 37.1 507 22.1 29.) 6.8 na 2,326 18.8 145
(feet beluw land surface)
Hedian water level 18 35 50 Jjo 507 20 25 32 n 2,326 15 145
(feet below land surface)
w Average casing 50.1 57.1 66.6 56.8 698 52.7 53.2 50.0 52.0 2,685 1.7 293
o (feet) .
Hedlan casing 43 55 60 531.5 698 45 46 L1} L1 2,685 63 293
(feet)
Average saturated thickness 32.2 21.6 20.8 28.0 422 33.6 24.6 20.4 24,0 1,749 47.7 112
of regolith (feet)
Median saturated thickness 28 20 10 20 422 28 15 9 13 1,749 44.5 112
of regolith (feet)
1/ A

="Topography of bedrock surface cannot be determined. Influence of topography on well yleld in Cosastal Plain is unknown.

—
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LETTER OF TRANSMITTAL

Raleigh, North Carolina
February 15, 1954

To His Excellency, HONORABLE WILLIAM B. UMSTEAD
Governor of North Carolina
SIR:

T have the honor to submit herewith mé.nuscript 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, ground
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.

Respeétfully submitted,

BEN E. DOUGLAS,
Director
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GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA I
By HARRY E. LEGRAND I

ABSTRACT

The Statesville area is slightly west of the center of North Carolina and consists of Alexander. Catawba,
Davidson, Davie, Iredell, and Rowan Counties. It includes 2,556 square miles and in 1950 had a population of
285,723. The people are engaged in both agriculture and manufacturing. In addition to the farmers, many
industrial workers live in the rural areas; an outstanding feature is the great rural population and its rela-l
tively high standard of living.

The area lies in the Piedmont province. Topographically, it consists mostly of low, rounded hills and
gentle clopes, 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 underiain by
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 Rowan Counties. Mica
schists and mica and hornblende gneisses are the chief country rocks; they have been intimately intruded
by granite in most of the area. Local changes in 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 thin bands. The most common trend of the outcrop belt is northeastward. Hiding the bedrock ml
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 wellsl
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 in other rock units. The average vield of municipal and industrial wells in horn.
blende gneiss is about 60 gallons a minute; in all the rocks it is about 41 gallons a1 minute.

The amount of water yielded by wells is related to topographic 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 wells in
draws. More than 80 percent of all existing wells are drilled on upland areas where conditions are unfavor-
able for large 1pplies of water. Thus the average yield of wells llsted in this report is less than it would
be if the wells were 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 does not decide the yields. If we may
use past wells as an index, the probabilities of future municipal and industrial wells are as follows: at least
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 rocks decreases with depth. The depth at which water is found
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 generaily decreases with depth. The chance of apprecia-
bly increasing the vield of a well by drilling deeper than 250 or 300 feet may be so slight that a new well
might be more economical. -

The withdrawal of water from wells is only a fraction of that available for recharging the underground
reservoir. Recharge, coming from about 47 ‘inches of rainfall annually, occurs in the interstream areas and
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-
vents the water from collecting much mineral matter in solution; with the exception of a high iron content
in some places, the water is almost everywhere of good chemical quality. l
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2 GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA

Several tables were prepared to show the reiation 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 county, 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), whi
represent an industrial and heavily populated rural section of the State. Although the numerous strearn
provide adequate water supplies to the large towns and industries, two-thirds of the population of t!
Statesville area, or more than 180,000 veople, 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 lowere
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 mos
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 show
that pumping from the underground reservoir is nowhzre excessive, that there is no persistent lowering ¢
the water table, and that the underground reservoir offers a perennially dependable source of water supply.

The investigations on which the report is based were 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. Stuckey, State Geologist of Nort '
Carolina, and A. N. Sayre, Chief, Ground Water Branzh, 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 wells 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. Mundorif's intensive studies of th:
ground-water resources of some adjoining parts of the Piedmont, where simlar underground condition
exist, largely furnished the pattern for this report.._ Marjorie M. Streicher and James T. Bales of the Geo-
logical Survey compiled many of the data used in this report. The chemical analyses were made by the 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 pravince, 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 by low, rounded hills and gentle slopes. Streams
have lowered the valleys through which they flow until they are generally more than 100 feet telow the up-

land areas. The peneplain slopes southeastward, its elevation being about 1,200 feet in Alexander County
and about 700 feet in Davidson County.
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Here and there prominent peaks, or monadnocks, rise several hundred feet above the peneplain. Moj
of these 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 diorites are the commo:
rocks forming the monadnocks, whereas the closely interiaycred gneisses and schists and the smaller intrv.l
sive masses of granite and diorite are the common rocks underiying the peneplain. A heavy layver of soil an
its veneer 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 Catawba River basin. A close network of tributary streams
whose courses are quite diverse, characterize the drainage. Parts of the courses of many of the strea
are determined by the geologic structure of the area. fll

GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA

CLIMATE

Yearly precipitation is distributed almost evenly in the Statesville area. The average vearly precipit.
tion at the six U. S. Weather Bureau stations in the area is about 47 incnes. Figure 2 shows the generz
monthly distribution of precipitation at the station at Salisbury, Rowan County. '

The average annual temperature ranges from about 58.5°F in Alexander County to about 60.5°F i
Rowan County. Average, maximum, and minimum monthly temperatures at the Salisbury station are show

in figure 2. '

GEOLOGY

The Statesville area is underlain by a complex series of igneous and metamorphic rocks. (A glossar
designed to clarify some of the geologic and hydro!ogzic terms used in this report, is found on page 67.) Severs
weeks were spent during the course of this invest:gation 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-scaie map. Also, many rocks are gradationl
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. T
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 a
so intimately interlayered that only the dominant rock can be shown except on very large-scale maps. On't
small-scale maps in this report only a small proportion of geologic boundaries are shown. Best use of thes
maps can be made by assuming that the geologic contacts are approximate or arbitrary. The classificati
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. Very old sedimentary and igneous rocks were folc
ed and faulted and were metamorphosed by pressure and heat into schists of various types. Tuffs and ot
volcanic materials covered some of the area and were altered to some degree. After these events 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 in
mately. The granite occurs as large, nearly homogeneous bodies, as veins and sheets, and as graniti
country rock. The intrusion of granite into the older rocks occurred in the area west of the volcanic rock
which crop out in eastern Davidson and Rowan Counties. l

It is generally thought that the last great earth movements and much of the granite empiacement acc

red near the close of Paleozoic time. The voungest 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 believedl
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be of Triassic age. Having been elevated during several geologic periods, all the rocks have been subjec
{o weathering and erosion, and much rock material has been stripped from above the present surface.
rocks, therefore, have been beveled by erosion and the present surface is generally formed by east-trend
schistose rocks tipped on edge. 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 repreéent, for the most part, a northeast extension of the same ty;
found in the Charlotte area to the southwest and described in the Charlotte report (LeGrand and Mundo:
1952). The following descriptions of the rock types have been largely adapted from that report.

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

Schist-granite complex.—Several types of mixed rocks result from the injection of granite into the m
schist. The schistose planes guided the intruded granitic material along these pianes 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 phenomena it is mapped as gneiss and 1ot as a part of the schist-granite complex. The mc
conspicuous occurrence of the schist and granite is as alternating and separate bands ranging from a fra
tion of an inch to many hundreds of feet in width. For convenience in mapping and description of the roc:
the resulting products are classified according to the amount of granite present. The subdivision of the cor
plex is similar to that used by Read (1931, p. 91) in dezcribing the Loch Choire irjection complex of Scotlan

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 homogeneous granite, but this gradation between the dominar
rocks is not everywhere apparent. Perhaps the-reason for this is that the emplacement of granite took plac
over large areas of the Appalachian Piedmont, ard rather large masses of homogeneous granite are so com
mon that it is not generally possible to relate one of these masses to a particular injection area. Under suc:

a classification most of the contacts mapped are gradational and therefore should not be regarded as distinc
boundaries between rock types.

Granite.—The granite of the injection complex and that forming the large homogeneous masses are re
garded as of the same age (Kesler, 1944, p. 759) although the available evidence is not conclusive. The
granites vary considerably in texture and physical appearance owing, in part, to the type of country rocl
penetrated, the degree of assimilation by the granite, and conditions of 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 quariz 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 and 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 believad to have occurred during late Paleozoic time when
the country rocks were generally metamorphosed. During this metamorphism high temperatures and pre-
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vailing earth stresses influenced the invasion of the more vniatile portion of magma by allowing it to be
injected as veins and sheets into the country rock at great distances from the residual magma. Metamorph-
ism resulting from the injection processes produced zones in the country rock rich in kyanite, sillimanite, and
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.—Jointed and partially weathered granite
near Woodleaf, Rowan County. Although
typical of many massive granites, the rock
is not as completely decomposed as most
other rocks. )

Hornblende gneiss and schist.—Hornblende gneiss and schist (hereinafter called hornblende gneiss) occur
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
similar to the Roan gneiss named by Keith and Sterrett (1931, p. 3) and mapped by them in the vicinity 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 rocks occurring in subordinate amounts are
included with the hornblende gneiss. In contrast to the granites and mica schists with which it is associated,
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
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 schistosity 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
injection metamorphism. At any rate, the rock now identifidble as hornblende gneiss is completely separate
from ihe granite that intrudes it. Although the hornblende gneiss is a common rock it is generally subordi-
nate to other types. o

Composite gneiss.—Rocks of this unit include 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
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 is 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 deveioped
from homogeneous rocks and therefore has a rather uniform texture and banding. Other parts of it
{mve been derived from rocks of variable composition that produce a strong banding with varia-

ions in texture.”
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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, forming a 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 thesa two classes is difficult and arbitrary. The
posite gneiss contains numerous lenses of granite and hornblende gneiss. The areas where hornblende ¢
is prominently interlavered with the composite gneiss are shown on the geologic maps in a special patt:

Gabbro-diorite.—Rocks ranging locally 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 ¢
rence 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.

I 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 hornbl
or pyroxene and feldspar and varying amounts of quartz and accessory minerals. The color is generally ¢
ranging from nearly black to green. Surficial alterations or parts of the rock to epidote accounts for 1
of the green color. The texture is generally coarse.

¢ et

FIGURE 4.—Puartially weathered granite (light) and diorite (dark) in road cut along U. S. Route 29, about
miles west of Thomasville, Davidson County.

Diorite-granite complex.—Rocks of this complex cove;- 2 large area in Davidson, Davie, and Rowan Cou:

ties. They are believed to have a wide distribution outside the Statesville area, although very little geologic:
s 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.

. I-," ' o . * T
v —————,
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So closely spaced are the individual rock bodies within the complex that not even the larger homogeneou
bodies can te shown on the accompanying maps. It was decided to snolit the complex proper into two units,
one in which the diorite predominates and the other in which the § 1ite predominates. In using this sub.
division the houndaries between these units are necessarily arbitra: .nd somewhat indefinite.

The most conspicuous occurrence of the granite is as discrete bodies, apparently veining and penetrat-
ing the diorite in random fashion (ﬁg 4). Each typeof rock is clearly separated from the other, and neithe
is modified appreciably.

The diorite is a dark-blue or gray medium-textured rock composed predominantly of hornblende and
feldspar and varying amounts of quartz, biotite, pyroxene, and 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 commonly 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 the 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, is somewhat obscure.

Slates and related volcanic rocks.—In the eastern part of Davidson and Rowan Counties a series of slate
are interbedded with volcanic rocks. These rocks 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 beit. A part of the belt lying in the east corner,
of Rowan County is described by Laney (1910) and a part lying in southern Davidson County is descrlbedl
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 lmel
To the west, near its contact with igneous rocks, the slate is quite schistose and steeply dipping. The slates
and the voleanic rocks which they enclose strike northeastward.

The volcanic rocks, chiefly tuffs of rhyolite and 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 coarse feldspar and quartz.

The rocks of the Slate belt represent, in time, a period of intermittent volcanic activity. During the act-l
ive intervals lavas of rhyolite and -andesite were thrown out. The commingling of volcanic ash and other
ejecta with some land waste led to the 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 slate
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 basic 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 with the greenstone, forming a complex similar to that of the granite and diorite to the west. In fact.l
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 pf Paleozoic age or older.

Granodiorite.—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.

Quartzite.—The only conspicuous outcrop of quartzite in the Statesville area is in eastern Cal:
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 beit in which it is interbedded with schists is less than a mile wide. The b«
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 bélt 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 includirig shale, sandstone, and conglomerate, cut by dia
dikes, oceur in a downfaulted block in northwestern Davie County. These rocks, unlike other rocks of
area in appearance, composition, and degree of metamorphism, as similar to and undoubtedly equiv:
to rocks in two other belts in North Carolina which are known to be of Triassic age. These rocks in L
County were described in 1932 (Brown, pp. 525-528).

GROUND WATER

OCCURRENCE AND MOYEMENT

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 the individual mineral grains, but in the underlying bedrock it occurs only in £
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. Inm
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 af it in the upper 80 feet of bedrock. Therefore, the lo
limit of the reservoir is a thick, indefinite zone; If:he top, however, is a definite though fluctuating sur:
known as the water table.

Ground water moves slowly through the soil and fractures in the rock, always under the influence
gravity. After percolating downward en masse through the soil and mantle rock, ground water is restric
in circuiation to fractures in the bedrock. The water does not generally 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,
flecting changes in underground storage. There is a constant discharge of ground water by seepage i:
streams and by evaporation and transpiration by vegetation, generally along the streams. The discha:
causes a gradual lowering of the water table except during and immediately after periods of significant p
cipitation, when recharge to the underground reservoir exceeds 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 County. The water level in this well is controlled only by natural conditions, and
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fluctuations are typical of those in the crystalline rocks of North Carolina. In the Statesville area the -
cline of the water table covers a longer aggregate 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

Iy equaj 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 wells 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 levels 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 with climate.

In the Statesville area there is a noticeable change in the water table with the seasons. It generally i
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 takt
Although interrupted by minor rises due to exceptionally heavy rainfall, this decline generally contint
through summer and autumn, in spite of the abundant rainfall of July and August. By November or Dece
ber, when much of the vegetation is dormant and evaporation is low, the precipitation again becomes effect:

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 cliinate the depth to the water table in the Statesville area ¢
pends chiefly on topography and on the transmitting characteristics of fractures in the rocks. In valle
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 di

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, especially beneath the broad upla:
areas where the residuum is thick. Although there is a great variation in the depth to the water table a:
in the thickness of the residuum, the water table generally lies several feet above the base of the residuu:
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 spring
emerging from the upper slopes of hills show a decline in yield during dry seasons.

A major factor controiling the yield of springs is the residual soil that covers the bedrock almost ever;
where. If the soil zone i3 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 sufficientl
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 would be larger and mor
abundant if it were not for the fact that the soil tends to creep down the slopes toward the valleys and thu.
tends to cover the openings through which water might otherwise issue.

Their low yvield and unfavorable locations in vallevs prevent springs from being extensively used, al
though they are a source of water for some rural dwellings. The available- analyses indicate that spring
water contains much less mineral matter in solution than does well water, chiefly because gpring waters
generally circulate more rapidly and at shallower depths through the rocks. The water of spring D, Davidson
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County, contains 99 parts per million of dissolved solids, mcre than that from any other spring whose water
was analyzed, although it flows from gabbro, one of the most soluble rocks in the area. Typieal well water
from the same type of rock contains 100 to 400 parts per million of dissolved solids.

QUALITY OF GROUND WATER

Ground water is almost everywhere of good chemical quality in the Statesville area. The water perco-
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-
' ! erally low in dissolved mineral matter.

Water from granite and 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
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
the Statesville area, like those of the Charlotte area 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
| rhyolite flows and tuffs—rocks approximating granite in composition. The second group includes diorite,

gabbro, hornblende gneiss, and andesite flows and tuffs—recks 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
water from wells and springs, prepared by the U. S. Geological Survey, follow the table of well data for each
county.

Parts per million
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FLOOD-PLAIN DEPOSITS

Many 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
or extensive.

TABLE 1.—SUMMARY OF CHEMICAL ANALYSES OF WELL WATER IN THE STATESVILLE AREA, N. C. l
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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 County, three places in Davidson County, and three places in Rowan County (1‘)50
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 gravels of suffi-
cient thickness and extent to furnish large quantities of water to lines of wells 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 places.
particularly in the western part of the State, where the flood-plain deposits appear to be thicker,
substantially larger suppiies might possibly be obtained.”
The present study confirms the conclusions that Mundorff reached. Until a real effort is made t«
velop water supplies from these deposits it can ba said that the ground-water resources of the Statesville
have not been fully explored.

YIELD OF WELLS

Data 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 inche
diameter or larger for which there were sufficient data.

Unless otherwxse 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 vield recorded for a well may be the maximum or only a fractio
the supply available.

It has long been known that the vields of individual wells show a great range in the area, even thc
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
generally 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 1
if proper consideration is given to the factors affecting the yield it is generally possible to get an adeqt
water supply. Moreover, frequent curves have ‘been 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 certain geologic factors wk
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 re
duum and underlying bedrock may be sharp, there is generally a gradational zone between them. The re
duum is 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 move with ease down through it and into some of the fractures in the under.
ing bedrock. Also, the thick layer of residuum, which generally is highly porous although not necessar-
very permeable, serves as a reservoir to feed water into the fractures. This reservoir in thick residuc

causes wells that penetrate the underiving bedrock to have a steady yield through the year, almost unatfect
by droughts.
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The depth to which a well is cased generally indicates the thickness of the residuum because most wells
are cased to bedrock. A number of wells have been deepened by drilling in old dug or bored wells, them-
selves perhaps bottoming on bedrock, which procedure necessitated extending the casing several feet into
the bedrock. Consequentl;, no definite relations could be established by plotting the depth of casings of the

wells against the yields of the wells. Nevertheless, 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 Statesville 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 overlying 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 generally

" 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 flatter. 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 lowiands 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.

EFFECT OF TOPOGRAPHIC LOCATION
In accordance with the method used by Mundorff (1948, p. 30), table 2 has been prepared to show the

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-
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
low yields. The average yield of a well on a hill is about haif 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
wells are located where there is the least chance of getting a large supply of water.

Explaining why wells drilled on hills vield less water than wells drilled in other locations Mundorft
(1948, p. 31) says:
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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, .ills are apt to be formed because the underlying rock is mor:
resistant to erosion than it is in the surrounding area. Jn some places the greater resistance is du:

: to a difference in rock which makes it harder but in most places the rock has more registance to ero
i sion because it is less jointed or fractured. Joints and fractures facilitate entrance of ground wate:
which promotes chemical decay and permits mechanicai erosion. Thus, depressions such as draws
: and valleys suggest that the rock underlying the depressions has more openings through whicl
! ground water can move than the rock underlying the hills. Flat areas usually are peneplane rem-
i nants and do not indicate anything about the resistance of the underlying rock. Theoretically
wells in flat areas should have about the same yield as tie average for wells in all topographic loca-
tions. Actually, the average yield is somewhat larger than the average for all topographic locations
possibly because in the flat 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:

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 o1
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 exposed

l 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

l hills and toward the wells drilled in the valleys.

Draws include minor depressions which may or may not contain small streams. The distinction

P between a draw and a valley is more or less arbitrary and depends upon the interpretation of the
i 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-
I 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.
i Valleys may have originated at their present location because of a zone of weakness but this zone of
i weakness may be relatively small in comparison with the present size of the valley. Therefore,
i most of the wells drilled in the valleys quite possibly are not drilled into the zone of weakness that
l 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

i 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

-4t
1 ' K4

: . 7eld (gallons & minute)
i
Number Average l Per foot
) Topographiel ocation of depth l Per foot of well
" . wells (feet) Avennge | of well below water
-QE " | Tablet
53 : .
2 i Hilleeeeneenneeaeenssscresssennnnes 23 3 l u o oo | 0.07
i, Flabeeeecacnenannenanaans reeeenes 111] ns &' I .14 a7
4 B Slope 158 m | w a2 T
iy DI e reerceemreeeenameneseseenens " | I a5 a
&l | Valley...... 23 135 | 3 | 2 .29
;“ L Alwell. .oeonniinmnnnnae. 520 o 4| o 13
L3 . N
> { ! Amuming the water table t0 he an average of 35 leet below the'surfare.
g A .
|
: EFFECT OF TYPE OF ROCK

lﬂ_ | The type of rock penetrated by a well may have a considerable bearing on the amount of water yiel¢
z: : Except for the granular rocks of Triassic age, the rocks of the Statesville area are dense, and the interic

i ing of the mineral grains prevents circulation of water through the rock mass. Although the rocks nr

; have similar primary characteristics, each type has responded differently to the structural forces and wea
2P ering to which it hds been subjected since its formation. Consequently, the rock types are different in :
i readiness with which they yield water to wells penetrating them.
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FIGURE 6.—Diagrammatic sketch showing the types of topography discussed in this report, the decrease in
joints with increasing depth in the Ledrock, and some of the interrclations of the residuum, the
water table, and the topngraphy.
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(2]

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 der
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 1
zero and the highest yield was about 500 gallons a2 minute. Fifty percent of all wells yield at least 15
lons a minute.

TABLE 3.—AVERAGE YIELD OF DRILLED WELLS ACCORDING TO RocKk TYPE

. Yield (gallons & minute)
l! i 1 s
! Number ; Average ! ' Per foot
Lock type ! of i depth ! Per foot ) of well
wells (feet) Average of {  below water
! ; well tablet
Granite 73 284 17 0.07 0.08
Granite goeim and schist-granite .
lex. 178 . 208 3 A R
Graaitediorite comples....ceecncoocanae 2 258 . 38 . 4 .16
GCabbeo-diorit 4 > S 30 .10 Rt
Hornbleads goeiss and schist . . . ........ . 104 214 ’ 29 A3 .16
Mica echist 58 232 22 .10 A1
Slate and voleani 3 133 . 18 B 18
Al wells, oouucrnocanonnees 520 228 28 .1 A3

 Assuming the water table to be an aversge of 35 feet below the surface.

TABLE 4.—AVERAGE YIELD OF MUNICIPAL AND INDUSTRIAL WELLS
ACCORDING T0 Rock TYPE

I > E Yield (gations & misute)

Number Avernge | Average " Per foot Det foot

Roek type of depth of well of well

wells (feet) below wate

. tablet

14 508 2° 0.08 0.08

ki 320 2 .10 1

10 38 52 .18 18

29 413 k) .08 10

30 3 60 .18 18

19 398 a8 .10 11}

4 260 an 12 "

143 ey 41 1" 12

1 Assuming the water table to be an average of 33 feet below the surfsce.

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 sedimentary rocks, the average expected yielc
wells penetrating these deposits is not known. Mundorff (1948, p. 29) shows that the average yield of w
in similar rocks of Triassic age is 17 gallons a minute.
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Table 3 does not necessarily give a true picture of the water-yielding characteristics of each rock because l
it includes data on domestic weils, whose yields in most cases are below the potential yields and below the
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
vield more water than the acid rocks. It shows that hornblende gneiss is the highest-yielding rock in the
area. The average yield of municipal and industrial wells is higher than that of domestic wells because
they are deeper and because they are pumped at a higher rate, resulting in greater drawdown and a lower '

pumping level.

RELATION OF DEPTH OF WELL TO YIELD l

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 wells have higher average yields than shailow wells. This apparent
relation may be misleading because the greater yield 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 for
domestic supplies and are stopped when it becomes apparent that an adequate supply has been obtained.l
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 pzr foot of well for wells more than 250 feet deep is
much less than that of wells of shallower depth.

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 decide.
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 been
drilled deeper. The depth at which an inadequate well should be abandoned is largely an economic problem

of the well owner.

TABLE 5.—AVERAGE YIELD OF DRILLED WELLS ACCORDING TO DEPTH I |
| i | Yield (gallons 3 minute)
r ! l
. [ Number Average i
Range in depth (feet) ‘ af | deptd } Per foot ' ’::::3‘
| wells | (feet) | Average of | beloi water
‘ l ‘ well ’ table?
e 1
100 ’ 80 18 | 0.2 0.49
139 | 126 | 19 18 | 21
ol s | 9| a | 1
2 222 2 » 1"
28 | 281 | 28 ‘ .10 | 1" 1
no | s00 | 2| o8 | 09
520 ‘ 25 2 i A1 E 13
|
! Assuming the water table (o be an average of 35 [eet below the suriace. '
Drilling to great depths in the rocks of the Statesville area is seldom justified; if adequate water is no

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

However, as Mundorff (1948, p. 32) points out, if the well yields 40 gallons a minute at 250 feet and a .yi.ell
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

How much water can a prospective well owner expect his well to yield?
answer can be given to such an important question because the conditions in the underground reservo
penetrated by one well are not the same as those in the reservoir penetrated bv another. The most impo

Unfortunately no positive
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tant factors that control the yvield of 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 conve
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 ¢
fied amount.

The lower curve of figure 7 reveals the frequency of wells yielding at least a certain amount, this «
including industrial, municipal, and domestic drilled wells. The data are not altogether accurate, the rep
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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FIGURE 7.—Probability Curves of Yields of Wells in the Statesville Area.
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sentative of actual conditions. The middle curve represents the frequency of yields of industrial and mun'
cipal wells. Wells plotted on this curve naturally have higher expected yields than those on the lower curve
because they are pumped at greater rates.

The upper curve is a hypothetical curve which attempts to show the expected frequencyv of yields at
pumping level of 150 feet. The curve was derived in the following way: The specific capacity (yield per
foot of drawdown) for each well on which data were available was determined, and the yield of each wej
was then calculated at a pumping level of 150 feet. The calculated yield was then reduced by 30 percev'
so as to be conservative. (Many tests were of short duration, with bailer instead of pump, and consequenti}
the 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
upper curve. Although this curve is not based on precise data, the fact that it is a ““higher yielding” cura
and similar to the municipal-and-industrial curve, which represents a pumping level of 135 feet, suggests tha

it is usable.

The wells used in plotting the lower curve were separated according to topographic locations and rl
plotted as curves on figure 8. These curves show clearly the relative merits of topographic locations. Fo
example, the percentage of wells yielding 30 gallons a minute or more on hills is 9, on slopes 31, on flats 4
and in valleys or draws 64. .
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The curves do not distinguish the merit of wells according to depth or to type of crystalline rock pc
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 weil 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 le
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 | [ 1
Yield (gallons a snnuter. ..coonecnencnn 0-3 I’ . 6-10 1120 2140 11-89 More than
80
| I

-

Percent of total wells. . _....cccaucucuos 9 9 19 23 30 S

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 sufhcxent 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«istance. 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 otherwi:
be the case. No exact rule can be given about the proper spacing of wells in the Statesville area, but it cc
be stated that generally two wells less than 200 feet apart will interfere with each other substantially, wher
as wells spaced 1,000 feet or more apart may not affect each other apprecnably. Almost no data are ava:
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. Thi
apparent state of equilibrium may be reached after a few hours or after several tens of hours of pumping.

In spite of the apparent equilibrium established in a well between discharge through pumping and r¢
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 2
more water is drawn from storage. This overpumping can be overcome by reducing the pumping rate o
by letting the well rest some of the time. Unfortunately, some people erroneously use the lowering of wate
level in a particular weill gs evidence to point out that the entire underground reservoir is being depleted o
water. ‘Actually a lowering of the water level is necsssary to cause water to flow toward the well and onl;
a persistent lowering gives evidence of local overdevelopment of the ground-water supply.
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COUNTY DESCRIPTIONS

In the following pages the geography, geology, and ground-water conditions of the Statesville area are
described briefly by counties, in order from west to east and north to south: Alexander, Catawba, Iredell,
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. _ .
Because much of the information about the wells was given from memory by well drillers and 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
to hard, dense rock; this is especially true in the 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 themselves extended to bedrock. The water-bearing materials listed are reasonably ac- Jg
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 by the writer. The informa-
tion about the yield of wells, in gallons a minute, varies greatly in degree of accuracy. Many of the yields
listed are based on bailer tests, some of which may be inaccurate because the tests were of short duration. I
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 welis
at two or more pumping levels; some listed, especially in Catawba County, represent bailer tests rather than

true pumping tests.
After the table of well data is a table of analyses of water from wells and springs 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 '
(Area: 255 square miles. Population: 14,554)

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

The topography is hilly, especially in the area west and north of Taylorsville where mountain peaks and
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:l
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 underlymg 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 int
which granite and various basic rocks have been intruded.

The geology of the county is compiex and the map (fig. 9) is necessarily generalized. One reason fo

this is that the schist changes gradually from place tc place in texture and composition and particularly i
the amount of granite and basic material contained. Distinct local contacts between the tvpes of rock are!

of course, common, but they cannot be shown on a small-scale map.

Hornblende gneiss, occurring as beds a few inches or a few feet thick and roughly conforma:ble w"ith th
schistosity of the host rock, is common in the eastern half of the county. In a few places, especiaily in som

valleys, it forms larger masses.

mE min W
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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 agricuiture and the manufacture of
textiles and furniture. Dairying and the growing of wheat, oats, corn, and hay are 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 flood 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, particularly
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 major groups: granite, diorite, gabbro, and the voleanic 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 cther rocks have 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 neariy 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 ash
and land waste, have the greatest areal extent. Intercalated with these occur strips and lenses of
acid and basic volcanic rocks, represented 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 flows of rhyolite and 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 not clear. The intrusive rocks
are composed of a network of granite and more basic 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 appear
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 ‘l
the existence of a major fault between the intrusive and extrusive belts. Unraveling the development of the i

voleanic rocks and the adjacent intrusive complex posed the most difficuit 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 genersily
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
kinds 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 constitute a potentially productive source of ground water—probably capable of fur-
nishing more than 500 gailons a minute to individual wglls in a number of places in the western part of the
county. The slates and voleanic 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 samples 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 any 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. j
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Recorps oF WETL=S 1x DAvipsoNy CouNTtr—Continued
i i ;
: : Depith !
Date | : Disme of Water
Wek Locarion Uwiem com- | Topoge |} Depth eter casing Watar-beariog level Yield Nzxasse
ne. ’ pleted | raphy | () (in.) () matarial (1) gpe)
|
62 | 1 mils NW of Lexiagtow........] Fritts Pscking Co. do. 138 8 |o-eweees| Diorite-granita ! 30 30
62 | 3 miles NW of Lasi do 1950 |...do...[ 200 s da. ] 20
63 | 1 mile NW of Lexingtos. ....... | H.Q. Frits.. Hill 107 [} do. 52 6
64 | 1 mile NE of Lesingion........| Coble Deiry Products,
fne Slope 210 [ do. 30
65 | 1 mile N of Lesington. .........}....do. do 20 s do 30 | Yield has declined (rom 100 gal-
loos & minate.
65a | L do. Flat 808 10 50 do. 20 | Water level in lowered to 150
feet alter 10 hours pamping.
68 | 2 milms NW of Lexingiom.........] H.G. Fritts.... Hil 168 [ do. 50 2
67 | 2 miles NE of Lasingies........; Holly Grove ebool...... . cuee..-| ..odo...| 238 [ N POO— Granite cecvaceneel 13
68 | 4 mils W of Lezingwos.........| Tyro B:hcd..-.-.......‘........a...do.-.l 308 ] do. 3 | Pump set desp, pumms sir.
89 | Lesi Winnonsa Cottan Mills..| 1502 | Slope | 602 I DO | Diorite 28 31 | Pumpng levet 250 feet.
H 3 miles E of Lesington...........| Davideon County Home..i.......- VHI 1 %28 8 Cranite | 50+ eeannnasi Adequate suppiy.
21 | 3 miles W of Letingtomeceeencns| B W ROOU canenceeaa.) 1944 | Flat | 218 4 25 | eelOeccnenaacaneal 30| 104)
72 | Lex J. C. Burkhard ; do...l 82 4 13 | Diorite i LB I A
3 do Dacotak Cotton Mills.....i........ . Slope 1 200 | s do ; : Abandoned. Formeriy sup-
i ! _; phd entire mill,
74 | 1 mile BE of Lexingia®. ... oo Arlin Briggs do. (5] 4 10 | Slate 20 104
75 | 2 mules 8W of Lexingion.........| Coble Duiry Products, |
e 194 do 214 ] 27 | 10 | Drawdown 50 feet.
= do. do. 1948 | HO 148 [ 01 15
7 da. do. 148 | Flat M (] 13 50
78 | 3mimEWaolL do.. do 212 8 50 | Anal
79 | 2 miles 8W of Lexingtofeace.ov..] O A Norabew.oeaaaa...| 1948 |...do...} 160 [ 16 2
20 |....do. Mre. Hobart Yarboroagh | 1946 210 L] 80 |eceeBOueacerensacens| 23 15 | Drawdown 35 feet.
81 | 4 mike W of Lexington.ee......; Churchisad School HR 578 4 |ecceaees| Granite 60 1”7
83 | § miles Wol L W. L. Grubb Slops 228 [ do [
83 {1 mile8of Lexingtel.oeeeeo....| Hoth MARR..ocaeeneeclocevenncieadaaa) 68 8 l..c... ..} Diorite cemsananne 20
84 do. R. L. Shoat. do. 138 (1 119 do, 10
28 da. Richard Davis...oooc--.| | 148 | Draw 2 do 27 10
88 do. Fred 0. Sink, Jr.........| 1948 | Slope 153 ki1 3
87 | 3 miles 8E of Lesing Joba Beck eeedooe.| 100 10 1" '
88 | 2milmBEOf L Brios Young. Flag bt } s 6 | Drawdown 25 feet.
89 do. Joha Beck Bl - 630 10 5 | Deawdown 75 feet.
90 do. Fraak Burkhard do...] 138 50 3
9 do. Heary Lime ! ieeedoe.l 120 | 3 1!
92 |....co Deston Youtg.eeeeeaaee)onsaaaesi Slops | 108 | [] 284} Drawdown aight.
93 do Calvin Kasler i do 153 30 1 | Drawdown tonmdersbie.
9% do. Walter B do 100 1 30 5
95 do Mr. Hedrick Hn 233 s 0
9 do. do. do 1] 28 1
97 da. Chasey Beck Yalley 133 20 13
o8 do. Junior Order Orph Slope 338 ¢ 53 | Waterreporied hard, Pumping
level 190 feet.
99 | § miles NW of Soathmant.......| Orell’s Grocery do. 127 24}.eeenns| Granite ceceetanasl i
100 da da.. Valley 158 ] do. 7
101 | 2 milee 8B of Lexingus.......] Foy Bwain HO 199 4 4 | Andesite tuff o 0
102 | ¢ muss N of Deatonoeene.......] M. L Yarner Yalley b 6 b2 S PN 8
163 | ¢ miles NV of Sonthwent J. W, Wikoa Hilt 212 4 ] i 37 feecenene
103 do A. W. Jacots......... wea 1049 |...do...| 188 234 - 42 do 6 | Well dyvamited.
1036 | 3 miles NW of Southment.......| Clark Poultry Farm Flat 309 [ 100 | Diarite 30 20
103s | 3 milm BW of Lasingwa. .......| Charlie Grabe Slope 133 [] 38 do. 38 35 | Drawdown slight.
1034 | 3 miles NV of Southment. . do Hill 200 2 do. 10 |oeeeesl Analysis. Temparatars $1°F.
- I Large yreid reporwed. - *
103¢ do. Li d Manuisctaring .
Ca. Flat 300 s 35 |eeecdOueennne eeeoees] 15 28
103¢ | 3 miles 8W of L do do 200 [ do 1S 10
104 | 3 milm8E of Lexi Robers Hedrick Slops 94 4 50 | Andesite taff 10 25 | Drawdown siight.
105 | { miles 8E of Letingto@eeeeees..| HOME YoURgororeooe...| 1948 | Valley 52 8 17 | Slate +1 10 | Natural flow 3 gallons s
minute.
108 do. do. .edo.ld 10 30 |.eaeeces] Massivesiste i 20
107 | 3 miles N of Deatom.caeeeeoese.| Silver Valley Bebool eaedO.all 254 [ . 100+
108 | ¢ miles NW of Deatom..........| Hort Hedrick. ..o.coenns Slope LH] ‘ 30 | Slate and tuff 2| 10
109 | 2 milm NE of Dentom...........; Dallea Ward Valley i [ . .
110 | 1 mils NE of Southment........| C. D. Lookaball. Sope | 152 | PR T -} Cabbre-durite ! eeemeenne .S
" do Harry Cunaisgham Jeeudo 88 | G 30 | Schisk | 61 18
12 do Ardell Laniar.....c.ecvefencnncacioactton] 30 1 ] do 15 1 0
113 | 1 mie E of Southmont...........| Winsten-telem South- I | l | : .
bound Railrosd.......} 1910 { Flat 150 | 8 Jeeeseeee Cabbro-diorite ! 25 | 20 | Wiater reported hard.
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Y
.

CHEMICAL. ANALYSES OF GROUND WATER Frou DaviosoN CouNTY
(Numbers at heads of columns correspond to weil numbers in table of well data)

Parts per million

' . |
19 ! 53 8 8 , 1o e
. ] .
i !
39 32 ! 2 $0 2 n
ay .19 1.9 a2 1.1 5.7
01 .08 .08 .08 | .09 | .16
5.4 60 . 1] 13 n 64
s 13 ! b2 6.t 10 , 12
9.8 . 18 s n X L . 18
0 ' 0 0 ! 0 : 0 0
3 229 108 . %0 i n 28
1.3 13 2 2.2 5.8 9.1
.6 28 208 1.3 3.2 “
2 A a1 S ¢ 0 Ny
Nitrate (NO)..... .3 3.4 4 .6 1 R
Dimaived solids......... . 8t 1 284 e 132 172 208
Totel hardness ss CaCOs.. i 20 211 ) 323 53 9 209
[ SO eeeecerenmanen: 88 6.38 8.98 s.48 ! 8.7 ! T.0
: i |
Rock t5e. Granite I Diorite Dierte , Dierite | Diarits _  Diorits -
Date of cold Aug. 1L, 1948 | Aus. 12,1948 | Juoe9d, 1948 ',Junu. 1948 | Ape. 10, 1981 | Feb, 21,1950
| i i
; ; |
' C i D .
. | ,
: —
Siiea (5On). ... 18 38 i
Irow (Fe), otade oo enennnnnnnen..) 1.3 a7
Tras (Fe), in solutiom............. 1 o 03 )
Caleiom (Cad.ooenerennnnannnnanst 20 o
Magnesium (Mg).eeee-eoo.... ceeel 1.3 L
Sodiem sad potassies (Ns HK). ... 13 2y |
Cuh (COs) 0 1] P
Birbouate (HCOx).......ue.eu...! 16 16 !
Suifste (B0W)............ SUUORTO | 3.0 1.0 |
Chiwride (CDeoecennerennne 2.8 9.8 ,
Frooride (F)eeaeeeenecncncanonnan | A 2
Nitrsie (NQw)............ | .2 .4
Digselved soiide. . ........ oo 0 99 1
Total hardasss as CaCOs 1" 8 X
pH 8.7 8.6 !
Resk type. Gabbro
Dute of sollection....... vececneace| Mar. 33,1950 Nov. |, 1950 ¢

Analysed by the Quality of Water Branch, U. &, (ieclotieal Surver.



THEEC E B A R S B S B B N BN NN BN BN e

GEOLOGY AND GROUND WATER iN THE STATESVILLE AREA, NORTH CAROLINA 67

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.)
Acid rock—an igneous rock composed chiefly of light-colored minerals.
Alluvz’um—depositﬁ of clay, sand, and gravel beneath the flood plains of streams.

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

Basic rock—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 vi depression—depression produced in the water level around a pumped well.

Diorite—a medium- to dark-colored granitelike rock composed chiefly of hornbilende and feldspar; generaliy
produces a dark-red soil; called black granite by some drillers.

Draw—a broad ravine, or the headward part of a valley.

Drawdown—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 flat 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.

Gneiss—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 auartz and feldspar: generally produces a light-
colored soil; called by some drillers “white granite” and by others “sand rock.”

Greenstone—a green rock of the diorite class.
Hill—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 resuit.

Residuum—weathered material, including the soil, down 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
deseribed 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 easily
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
wells are located on upland slopes or lowland slopes.

Topography—the surface features of an area.

Tuff—a hardened voleanic rock composed largely of voleanic ash.

Tulley—an elongated depression in the land through which a stream may flow.

Water tuble—upper surface of the zone of saturation.

IWeathering—dlecomposition of rocks near the surface of the ground, forming soft, rotten rock, or saprolite.
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!
1

4

=< NS
3 Statement of Work Plan, Study Plan, and Safety Plan :
discussion and distribution to field team with team membars’ | .
signatures, i
. '
LN Record weather conditions and general site information, i . 3
*S, Sign and date sach page. Project Manager is to review and :
sign off on each logbook daily. i
8. Document all calibration and pre-operational checks of 2
squipment. Provide serial numbers of equipment usad onsite.
13
7. Provide reference to Sampling Field Sheets for detailed f
sampling information. ' !
8. Describe sampling locations [n detpil and documaent all ‘ . [
changes from project planning documents.
)
9. Provide a site sketch with sample locations and photo :
locations. ~ . 1
10.  Maintain photo log by completing the stamped information .
atthe end of the logbook.

1. If no site representative is on hand to sccept the receipt for
samples, an entry to that effect must be placed in the
logbook, .

12. Record 1.D. numbers of COC and receipt for sample forms
used. Alsa record numbers of destroyed documents.

13. Complete SMO information in the space provided.
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REGION AND COUNTY CODES .

03-51

2-01 Alamance 03-26  Cumberland Johnston 02-76 Randolph
01-02. Alexander | 04-27  Currituck 04-52  Jones 03-77 Richmond
!1-03 Alleghany | 04-28  Dare 03-53  Lee 03-78  Robeson

3-04 Anson 02-29  Davidson | 04-54  Lenoir 02-79  Rockingham

1-05 Ashe . 02-30  Davie 01-55 Lincoln 20)-80  Rowan

1.06 Avery 04-31  Duplin 01-56  McDowell 01-81 Rutherford

4-07 Beaufort | 03-32  Durham 01-57  Macon 03-82  Sampson

4-08 Bertie 04-33  Edgecombe | 01-58  Madison 03-83 Scotland
3-09 Bladen 02-34  Forsyth . | 04-59  Martin 203-84  Stanly

4-10 Brunswick | 02-35 = Franklin 01-60  Mecklenburg| 02-85  Stokes

1-11 Buncombe | 01-36 Gaston 01-61  Mitchell 02-86 Surry
il—lz Burke 04-37  Gates 03-62  Montgomery | 01-87 Swain
0)-13 Cabarrus | 01-38  Grzham 03-63  Moore 01-88  Transylvania
iﬁ?lha Caldwell | 02-39 Granville [. 04-64  Nash 04-89-  Tyrrell
04-15 Camden 04-40  Greene 04-65  New Hanover|,200-90 - Union -
4-16. Carteret | 02-41  Guilford 04-66  Northampton| 02-91  Vance
02-17 Caswell | 0442 - -Balifax 04-67 Onslow 03-92  Wake
!1-18 ~ Catawba 03-43  Harnett 03-68 ~ Orange 02-93 Warren
3-19. Chatham 01-44  Haywood " 04-69  Pamlico 04-94  Washington

1-20 Cherokee |.01-45 Henderson | 04-70  Pasquotank | 01-95  Watauga
4-21 Chowan 0446  Hertford 04-7. ~ Pender 04-96 Wayne
1-22 Clay 03-47  Hoke 04-72  Perquimans | 01-97  Wilkes
1-23 Cleveland | 04-48 Hyde 02-73  Person 04-98 Wilson
4-24 Columbus- 01-49 Iredell 04-74 Pitt 02-99 Yadkin
i4-25 Craven 01-50  Jackson 01-75  Polk 01-00 Yancey
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REGION AND COUNTY CODES -

' 03-5L

1
I

02-01 Alamance 03-26  Cumberland Johnston 02-76 Randolph I
01-02 . Alexander 04-27 Currituck 04-52 Jones 03-77 Richmond

01-03 Alleghany 04-28 Dare 03-53 Lee 03-78 Ropeson I
03-04 Anson 02-29  Davidson | 04-54  Lemoir 02-79  Rockingham :
01-05 Ashe . 02-30  Davie 01-55 Lincoln  |240)-80  Rowan

01-06 Avery 04-31  Duplin .° | 01-56  McDowell 01-8L  Rutherford I
04-07 Beaufort | 03-32 Dutham . | 01-57 Macon 03-82  Sampson

04-08 Bertie 04-33  Edgecombe 01-58 Madison 03-83 Scotland - I
03-09 Bladen 02-34 _ Forsyth . | 04-59  Martin 203-84  stanly

046-10 Brinswick | 02-35  Franklin 01-60  Mecklenburg| 02-85  Stokes |
01-11 Buncombe | 01-36  Gaston 01-61  Mitchell 02-86  Surry

01-12 Burke 04-37  Gates 03-62  Montgomery | O0l-87  Swain
2(0D-13 Cabarrus | 01-38  Graham 03-63 - Moore 01-88  Transylvania |
0l-14 Caldwell 02-39  Granville | 04-64  Nash 04-89-  Tyrrell J_
04-15 Camden 04-40  Greene 04-65  New Hanover| 201-90 - Union -
04-16. Carteret | 02-41  Guilford 04-66  Northampton| 02-91  Vance

'02-17 Caswell | 04-42 - -Halifax 04-67  Onslow 03-92  Wake

01-18 - Catawba 03-43  Harmett 03-68 ° Orange 02-93  Warren

'03-19. Chatham 0l-44  Haywood " 04-69  Pamlico 04-94  Washington
01-20 Cherokee .01-45  Henderson 04-70 Pasquotank | 01-95 Watauga

04-21 Chowan 04-46  BHertford 04-71 = Pender 04-96 Wayne
01-22 Clay 03-47  Hoke 04-72  Perquimans | 01-97  Wilkes

.01-23 Cleveland | 04-48  Hyde 02-73  Person 04-98 Wilson

04-24 Columbus- | 01-49  Iredell 04-74  Pitt 02-99  Yadkin

Craven 01-50  Jackson 01-75  Polk 01-00 Yancey

04-25

-
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NUS CORPORATION AND SUBSIDIARIES

Re ’Fﬁ-\/‘ﬁ NCE
25
CONTROL NO. TDD No. F4-8803-42 DATE: May 3, 1988

TELECON NOTE

TIME: 1115

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

BETWEEN: Mary Pangan, Clerk OF: Davidson Water Co.

PHONE: (919) 475-8225

AND: Michael Profit, NUS Corporation '{ﬁ

. ﬂ\q 5;9

DISCUSSION:

We discussed the source of Davidson’s water. Davidson Water obtains its water from the Yadkin River. The
water plant is located on Koontz Road off of Old 64 West, leading to vard Mocksville. Davidson Water serves

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.

NUS 067 REVISED 0648
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7 WATER USE SURVEY - NUS

CORPORATION

1927 LAKESIDE PARKWAY
SUITEB14
TUCKER, GEORGIA 30084

Name and address of resident 404.838-7710

B Cc, ELlep

ﬂ‘{ ? (Bt 300

e R —Salr, N

(

)

Check water source(s) used by resi

1.
2.
3.
4,
5.
6.

ident
DRILLED WELL l/ DEPTH 5:?_.&1 WATER LEVEL

DUGWELL . DEPTH WATER LEVEL
SPRING ARTESIAN GRAVITY
SURFACE WATER

PUBLIC:SUPPLY

OTHER

Check water use(s) and specify water source of each

DRINKING l NUMBER OF USERS £ SOURCE

HOUSEHOLD Z NUMBER OF USERS SOURCE
IRRIGATION. ACRES CROP SOURCE
OTHER

ANY PROBLEMS WITH WATER? QU,/ é/ Y- M@( /z/)
v

oy 2t ZJ/JIL;(/(}/M. I was (//w/

HQW LONG HAVE SOURCES BEEN IN USE?__4 zu—.»z: e 195 >

ANY MONITORING WELLS ON PROPERTY?

PREPAREDBY I /;f7. fongo 5/&3 P I”MG’DVK{;M

COMMENTS

A
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REGION AND COUNTY CODES -

03-51

Alamance 03-26  Cumberland Johnston 02-76 Randolph
01-02. Alexander | 04-27  Currituck 04-52  Jomes 03-77 Richmond
1-03 Alleghany 04-28 Dare 03-53 lee 03-78 Robeson
03-04 Anson 02-29  Davidsom | 04-54  Lenoir 02-79  Rockingham
1-05 Ashe . 02-30  Davie 01-55 Lincoln 20)-80  Rowan
01-06 Avery 04-31  Duplin .- | Ol-56  McDowell 01-81 Rutherford
%4-07_ Beaufort | 03-32 Durham . | 01-57 Macon 03-82  Sampson
4-08 Bertie 04-33  Edgecombe 01-58  Madison 03-83 Scotland -
3-09 ‘Bladen 02-34  Forsyth . | 04-59  Martin 2@3-84  stanly
4-10 Brunswick | 02-35  Franklin 01-60  Mecklenburg| 02-85 Stokes
1-11 Buncombe 01-36  Gaston 01-61  Mitchell 02-86 Surry
1-12 Burke 04-37  Gates 03-62  Montgomery | 01-87 Swain
13 Cabarrus | 01-38  Graham 03-63  Moore 01-88  Transylvania
1-14 Caldwell | 02-39  Granville | 04-64  Nash 04-89:  Tyrrell
4-15 Camden 04-40  Greene 04-65  New Hanover|01-90 - Union -
IEA-l@ Carteret | 02-41  Guilford 04-66  Northampton| 02-91  Vance
02-17 Caswell | 04-42 - -Halifax 04-67  Onslow 03-92 Wake
1-18 - Catawba 03-43  Harnett 03-68 ° Orange 02-93  Warren
03-19. Chatham 0l-44  Haywood " 04-69  Pamlico 04-94  Washington
1-20 Cherokee |.0l-45  Henderson | 04-70  Pasquotank | 01-95  Watauga
04-21 Chowan 04-46  Hertford 04-7L ~ Pender 04-96 Wayne
%1-22 Clay 03-47  Hoke ° 04-72  Perquimans | 01-97  Wilkes
-01-23 Cleveland | 04-48  Hyde 02-73  Person 04-98 Wilson
4-24 Columbus: | 01-49  Iredell 04-74  Pitt 02-99 Yadkin
4-25 Craven 01-50  Jackson 01-75  Polk 01-00 Yancey
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NUS CORPORATION AND SUBSIDIARIES 79 TELECON NOTE

CONTROL NO: DATE: | TIME:

120ct a0 1560

DISTRIBUTION: -
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BETWEEN: OF: | crivindon PHONE:
Ruger Spett S“‘P““"*""‘C(g"+ Water Systewm (724) 243 -24%4

AND:
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TV 1 (N C { M (AR}

A-Llex Lake gl 1he ,‘m{ake ;i Clel Ci4y Le ke,
S-f-té—é-é—-—/"rﬁ'-

AI#. Sf“’++ Stttel ) of PUP SRS ) - o
M. S .w'H' SHateel, cis Jeng As he can 1€ cell, Jhe

inthlke i ¢ f Abbketts Crfcrk hees neve, beca weseks
F’C_"' JDLLV\C‘f‘(oVLa/ f"r“, S’06+i‘ I’?r'\_S /x‘ew\ Wt +L1G leAfe,

_déna. fwent Fo~ /S LiEAnS
v

ACTION ITEMS:

DISCUSSION:
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Hle wdiceted Leyivetom tses dhe jnte ke n thie Tom-
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REGION AND COUNTY CODES -

03-51

2-01 Alamance 03-26  Cumberland Johnston 02-76 Randolph
01-02 . Alexander | 04-27  Currituck 04-52  Jones 03-77 Richmond
03 Alleghany | 0428 Dare - | 03-53 Lee 03-78  Robeson
7 03-04 Anson 02-29 Davidson | 04-54  Lenoir 02-79  Rockingham
El—OS Ashe . 02-30  Davie 01-55 Lincoln 20D-80  Rowan
1-06 Avery 04-31  Duplin " ° | 01-56  McDowell 01-8L Rutherford
4-07 Beaufort | 03-32 Duham . | 01-57 Macon 03-82  Sampson
4-08 Bertie 04-33  Edgecombe 01-58  Madison 03-83 Scotlangd -
3-09 Bladen 02-34  Forsyth .. | 04-59  Martin 203-84  Stanly
4-10 Brunswick | 02-35  Franklin 01-60  Mecklenburg| 02-85 Stokes
1-11 Buncombe | 01-36 Gaston 01-61  Mitchell 02-86  Surry
1-12 Burke 04-37  Gates 03-62  Montgomery | 01-87 Swain
13 Cabarrus | 01-38  Graham 03-63 - Moore 01-88  Transylvania |
1-14 Caldwell | 02-39  Granville | 04-64 Nash 04-89-  Tyrrell
04-15 Camden 04-40  Greene 04-65  New Hanover|201-90 - Union -
'54-15, Carteret | 02-41  Guilford 04-66  Northampton| 02-91  Vance
02-17 Caswell | 04-42 - -Halifax 04-67  Onslow 03-92  Wake
In-ls - Catawba 03-43  Harnett 03-68 ° Orange 02-93  Warren
03-19. Chatham 0l-44  Baywood " 04-69  Pamlico 04-94  Washington
l)1-20 Cherokee |.0l-45  Henderson 04-70  Pasquotank | 01-95 Watauga
04-21 Chowan 04-46 Bertford 04-71 Pender 04-96 Wayne
1-22 Clay 03-47  Hoke - 04-72  Perquimans | 01-97  Wilkes
"01-23 Cleveland | 04-48  Hyde 02-73  Person 04-98 Wilsen
4-24 Columbus- 01-49 Iredell 04-74 Pitt 02-99 Yadkin
$4-25 Craven 01-50  Jackson 01-75  Polk 01-00 Yancey
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12/87

NORTH CAROLINA - Critical Habitat

Notropis mekistocholas, ""Cape Fear shiner"

(1) Chatham County. Approximately 4.1 miles of the Rocky River from North
Carolina State Highway 902 Bridge downstream to Chatham County Road 1010
Bridge;

(2) Chatham and Lee Counties. Approximately 0.5 river mile of Bear

Creek, from Chatham County Road 2156 Bridge downstream to the Rocky River,
then downstream in the Rocky River (approximately 4.2 river miles) to the
Deep River, then downstreaz in the Deep River (approximately 2.6 river
miles) to a point 0.3 river mile below the Moncura, North Carolina;

U.S. Geological Survey Gaging Station; and

(3) Randolph and Moore Counties. Approximately 1.5 miles of Fork Creek,
from a point 0.1 river mile upstream of Randolph County Road 2873 Bridge
downstream to the Deep River then downstream approximately 4.1 river miles
of the Deep River in Randolph and Moore Counties, North Carolina, to a point
2.5 river miles below Moore County Road 1456 Bridge.

Constituent elements include clean stresms uich grtv.l,'cobbln,'and
boulder substrates with pools, riffles, shallow runs and slackwater areas

with large rock outcrops and side channels and pools with water of zood
quality with relatively low silt loads.

RANDOLF Co.
CHATHAM Co.

SQNFORD




11/80
NORTH CAROLINA - Critical Habitat

Hudsonia montana, "mountain golden heather”

Burke County. The area bounded by the fallowing: on the west by the

2200' contour; on the east by the Linville Gorge 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"--then
follow the 3400' contour north until it reintersects the Wilderness
Boundary-~then follow the Wilderness Boundary again northward until it
intersects the 3200' contour extending west from its intersection with

the Wilderness Boundary until it begins to turn south--at this point the
Boundary extends due east until it intersects the 2200' contour.

THE CHINAKYS

FOREST




NORTH CAROLINA - Critical Habitat

, Bybopsis monacha, "spotfin chub®

Macon and Swain Counties, Little Tennessee River, main chamnel from

5/78

the backwaters of Fontana Lake upstream to the North Carolina-Georgia

state line..
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5/87
NORTH CAROLINA - Critical Habitat

Menidia extensa, "Waccamaw silverside"

Columbus County. Lake Waccamaw 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 tha creek is crossed by County Road 1947.

Constituent elements include high quality clear open water, with a neutral
pH and clean sand substrate.

LAKE
WACCAMAW
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Federally Listed Species by State

NORTH CAROLINA

(EsEndangered; T=Threatened; CH=Critical Habitat determined)

Mammals

Bat, gray (Myotis grisescens) - E
Bat: Indfana m*gtis sodalis) - E
Bat, Virginia big-eare

(Plecotus townsendit virginfanus) - E

Cougar, eastern (Felis concolor cougar) - E.

Manatee, West IndTan (Irichechus manatus) - E

Shrew, Dismal Swamp southeastern
(Sorex longirostris fisheri) - T

Squirrel, Carolina naorthern flying
(Glaucomys sabrinus coloratus) - E

Whale, finback (Balaenoptera physalus) - E
thle: humpback (!§§a§§orl novaeangliae) - E

Whale, right (Balaena glacialis) -
Whale, sei (BaTaenoptera borealis) - E
Whale, sperm yseter catodon) - E

Birds

Eagle, bald (Haliaeetus leucocephalus) - €
Falcon, American peregrine

(Falco peregrinus anatum) - E
Falcon, Arctic peregrine

(Falco inus tundrius) - T
Plover, p;nsng (Charadrius melodus) - T
Stork, woods (Mycteria americana) - E
Warbler, BaghmanTs (Vermivora bachmanii) - E
Warbler, Kfvtland's ~

(Dendroica kirtlandii) - E

Woodpecker, ivory-billed

(C hilus principalis) - E
Woodpecker, red-cocka

(Picoides (=Dendrocopos) borealis) - E

General Distribution

Extreme Southwest
West

Avery County
Entire state
Coastal waters

Dismal Swamp; Camden, Gates
Pasquotank and Perquimans
Counties

-

Western mountains
(Yancy County)
Coastal waters
Coastal waters
Coastal waters
Coastal waters
Coastal waters

Entire state
Western mountains
Entire State
Coast

Coast

East

Northwest, Central,
Southeast

Southeast
East



NORTH CAROLINA (Cont'd)

Liatris helleri (Heller's blazing
star) - 1

Lindera melissifolia (pondberry) - E

Lysimachia asperulaefolia
(rough-Tleaved loosestrife) - E

Oxypolis canbyi (Canby's dropwort) - E
Sagggfaria fasciculata

unc ? arrowﬁ:aai - E
Sarracenia oreophila
(green pitcher plant) - E

Solidago spithamaea
(BTue Rigge goldenrod) - T

State Lists 12/87

Ashe, Avery, Caldwell,
Burke Counties
Bladen County

Carteret, Scotland,
Cumberland/81aden,
Brunswick, Pender, and
Hoke Countfes

Scotland County
Henderson County

Clay County

Avery and Mitchell Counties

-
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NORTH CAROLINA NATURAL HERITAGE PROGRAM ELEMENT LIST

state fed
scientific and common name stat stat
ETHEOSTOMA COLLIS sC
CAROL.INA DARTER
MESIC MIXED HARDWOODS FOREST. FIEDMONT SURTYFE

AMORPHA SCHWERINII PP
SCHWERIN'S AMORFHA

LOTUS PURSHIANUS VAR HELLERI - SR
HELLER'S TREFOIL

PLANTAGO CORDATA E ce
HEART-LEAF-{PLANTAIN .

PORTERANTHUS STIPULATUS SR

INDIAN PHYSIC

state uwulab

rank

83

rank
G3

GSTE
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07/05/83 : Pane 12
NATURAL HERITAGE PROGRAM NATURAL AREAS DATABASE

BELEWS CREEK BOG/MARSHES

COUNTYNAME: NCFDRS -
RUADNAME: BELEWS CREEK
DIRECTIDONS: NDRTH AND SOUTH OF SR 1371 ALONG EELEWS CREEK.

OWNER: FPRIVATE . . -

SITEDESC:
SWAMPY WET AREAS NORTH AND SOUTH OF SR1971 (FARTLY FPASTURED) ALONG EELEWS CREEK.

SATURATED SOIL, ;ALDER, SWAMP ROSE, SKUNK CABBAGE, RUSHES. SEDGES, ARRCOW ARUM,
BOG TURTLE (CLEMMYS MUHLENEERGI) FOUND HERE IN' 1984. ALSO LOCATION FOR -CARDAMINE
MICRANTHERA (SRS). THOUGH SITE MAY HAVE BEEN DESTROYED (FARSTURE).

SIZE: ‘o FRIORITY: C

RANKCOMM: RARE FLANT AND ANIMAL SPECIES

PROTSTAT: NO FROTECTION STRTUS

YADKIN RIVER BLUFFS

COUNTYNAME: NCFORS

QUADNAME: VIENNA

DIRECTIDNS: HIGH BLUFFS ON E SIDE OF YADKIN RIVER & IMMEDIATELY SOUTH OF
uUs. 67

OWNER:

SITEDESC:

BLUFFS HAVE HIGH DIVERSITY OF RLANTS AND TYRIFY AN INNER RIEDMONT RIVER-SIDE

COMMUNITY. MAJOR PLANT COMMUNITIES ARE ALLUVIAL LOGDS. RHODODENDRON RBRLUFFS.

CLIMAX OAK-HICKDRY FOREST, REECH-MARLE WOODS AND ORPEN MEADOWS. VALUAERLE

ZDUCATIONAL RESOURCE FOR NEARRBRY (WINSTON-SALEM) INSTITUTIONS.

SIZE: 14 FRIORITY: C

RANKCOMM: NATURAL COMMUNITIES

PROTSTAT: NO FPROTECTION STATUS. REGISTRY AGREEMENT EXTINGUISHED WHEN
PREVIOUS. OWNER SOLD FROPERTY.

BUNN FLATRGCK

COUNTYNAME: NCFRAN

QUADNAME: BUNN WEST

DIRECTIONS: OFF SR 1719, ARPFROX. 0.5 MI N OF JCT WITH SR 1723. THEN
0.25°'MI N ACROSS CULTIVATED FIELDS INTO WOODED HILLCREST

OWNER: PRIVATE

SITEDESC:
UPLAND GRANITIC FLATROCK WITH EXCELLENT ZONATION OF FRIMARY SUCCESSIONARL. FLANT

COMMUNITIES. OUTCROP OF ENDEMIC PORTULARCA SMALLII PRESENT. FART OF ROLESVILLE
GRANITE BATHOLITH. LITTLE DISTUREANCE.

SIZE: 4 PRIORITY: C
RANKCOMM: RARE FLANT SPECIES, GEOMORPHIC LANDFORM

PROTSTAT: NO PROTECTION STATUS
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NATURARL HERITAGE FROGRAM NATURAL AREAS DATAEASE

US 64 LOW PDOCOSIN (FLOATING FEAT EOG)

COUNTYNAME: NCDBRE
QUADNAME: ENGELMARD NE & NW, LONG SHOAL
DIRECTIONS: ALONG US 264 FROM STUMPY FOINT FIRE TOWER TO DARE/HYDE CO.

LINE
OWNER: FIRST COLONY FARMS, INC. AND DEFRT. OF DERENSE-DARE EOMEING R
SITEDESC:
EASTERN SEGMENT OF WIDE EAND OF VARIOUS WETLANDS EXTENDING ACROSS SOUTHERN DARE
PENINSULA. EXEERTIONALLY WET FOCOSIN IN PLACES RESEMELES FRESHWATER MARSH AND I3
UNIQUE* IN DEVELOFMENTAL HISTORY. NEVER COVERED' EY SWAMP FOREST. LOW SHRUR EOG
MAINTAINED 1TS VEBETATION TYRPE FAR 3000-35000 YEARS. SLEVATION UNDER S FT MSi.
SI1ZE: z10bo FRIORITY: A
RANKCOMM: EXEMPLARY NATURAL COMMUNITY, GEOMORFHIC LANDFORM

PROTSTAT: RHA (PARTIAL). INTERIOR FORTION IN DOD DARE EBOMEING RANGE
PART OF REGISTERED NATURAL AREA. MAJORITY UNPROTECTED.

- BEAVERDAM CREEK/GRASSY FORK HEARTLEARF FPLAINTAIN 5.

COUNTYNAME: NCDAVD
QUADNAME: DENTON
DIRECTIONS: ALONG EERVERDAM CREEK AROVE & EELOW ROAD CROKSING 0OF NC 43,
. APPROX. 0.8 MI SW OF JCT OF NC 43 AND NC 103
OWNER: FRIVATE (SOME JACOR'S CREEK STONE CO.. INC.)
SITEDESC:
LARGEST KNOWN NC FOPULATION OF ENDANGERED FLANT--PLANTAGO CORDATA (HEART-LEAFED
FLANTAIN). GROWS FARTIALLY SUEMERGED ON GRAVEL BEARS IN SMALL STREAM OF YADKIWN
RIVER BASIN AND ALSO ON EANKS OF THE SLATE-EOTTOMED STREAM. 1300-2000 FLANTS IN
CLUMPED FOFPULATIONS. CANOPY QF MIXED HARDWOODS, Si.ATE EBELT REGION.
SIZE: 175 FRIDRITY: E
RANKCOMM: ENDANGERED FLANT SRECIES

PROTSTAT: RHA (FPARTIAL). STONE CO. PROPERTY REGISTERED NATURAL AREA.
TNC MANAGEMENT AGREEMENT WITH 2 OWNERS. REST UNPROTECTED.

BOONE'S CAVE NATURAL AREAR

COUNTYNAME: NCDAVD
RUADNAME : CHURCHLAND
DIRECTIONS: IN BOONE'S CAVE STATE FARK ON THE EASTERN SIDE OF YADKIN
RIVER, ENTRANCE FROM SR 1167
OWNER: NCDNRCD-ROONES CAVE SP
SITEDESC:
BOONE'S CAVE IS AN 80-FDOT LONG NATURAL CREVICE AT THE EKASE OF A STEER BLUFF
ALONG THE YADKIN RIVER. THE FARK CONTAINS GOOD QUALITY EXAMPLES OF MESIC MIXED
HARDWOOD FOREST AND DRY-MEXIC DAK--HICORY FOREST. MANY RLANT SPECIES TYRICAL OF
THE MOUNTARIN REGION.
SIZE: 42 FRIORITY: C
RANKCOMM: NATURAL COMMUNITIES

PROTSTAT: RHA. REGISTERED NATURAL HERITAGE AREA.
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NATURAL HERITAGE PROGRAM NATURAL AREAS DATAERASE

FLAT SWAMP CREEK HERARTLERF PLANTAIN SITE

COUNTYNAME: NCDAVD

QUADNAME: GRIST MOUNTAIN

DIRECTIONS: A SMALL SLATE-EOTTOMED TRIBUTARY TO FLAT SWAMF CREEK. &.8
MILES NW OF SNYDER ON NC 47.

OWNER: PRIVATE . _ -

SITEDESC:
LARGE FOPULATION (1000+ INDIVIDUALS) OF STATE ENDANGERED FLANTAGO CORDATA GROWS

IN A SMALL SLATE-BOTTOMED TRIBUTARY OF FLAT SWAMP CREEK.

SIZE: o’ PRIORITY: K
RANKCOMM: ENDANGERED PLANT SPECIES

PROTSTAT: UNPROTECTED

(CODLEEMEE PLANTATION ORBICULAR DIORITE AREA

COUNTYNAME: NCDAVY

QUADNAME: CHURCHLAND ‘

DIRECTIONS: SOUTH OF US 64, 1.3 MI W OF WESTERN END OF ERIDGE 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.

S51ZE: 40 ' PRIORITY: A
RANKCOMM: GEDLOGIC FEATURE

PROTSTAT: RHA. REGISTERED NATURAL AREA

COOLEEMEE PLANTATION-YADKIN RIVER SLOPES

COUNTYNAME: NCDRVY

QUADNAME : CHURCHLAND

DIRECTIONS: 1.4 MI ON US 64 W OF YRADKIN RIVER. LEFT ON CR 181& FOR 0.7MI
TO END OF ROAD, THROUGH WOODS, FIELD, RAVINE 70O RIDGE

OWNER: PETER HARIRSTON

SITEDESC:
A PROMINENT SE-RUNNING RIDGE WITH STEEFP SLOFPES: 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 FIEDMONT/
MOUNTARIN ALLUVIAL FOREST COMMUNITIES.

SIZE: 120 PRIORITY: C

RANKCOMM: NATURAL COMMUNITIES

PROTSTAT: OWNER DECLINED TO REGISTER



