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Waste Management Division EPA Project Manager: | ),
Environmental Protection Agency
345 Courtland Street, N. E.

Atlanta, Georgia 30365

Screening Site Inspection, Phase | Z{ T
Trend Line Furniture Corporation
Maiden, Catawba County, North Carolina
EPA ID No. NCD000648436

TDD No. F4-8909-53

Subject:

Dear Mr. Hanke:

FIT 4 conducted a Phase | Screening Site Inspection at Trend Line Furniture Corporation in Maiden,
Catawba County, North Carolina. This assessment included a review of EPA and state file material,
completion of a target survey and an offsite reconnaissance of the facility and surrounding area.

The Trend Line Furniture Corporation facility in Maiden was originally owned by Lawing Manufacture
from the early 1950s until 1978. The plant was purchased by Mohasco Corporation in 1978. The plant
closed in the spring of 1984 and was being used as a warehouse in 1985 (Ref. 1). The facility is
presently inactive and is for sale (Ref. 2).

Trend Line Furniture Corporation manufactured cabinets and dressers during their period of
operation. The waste generated at this facility included sawdust and a varnish and stain sludge,
which was generated from the water pan spray booths. This sludge was then transported and
disposed of at the Catawba County Landfill until 1977. In 1977, Trend Line Furniture Corporation
began to use a different stain and lacquer, which resulted in a more liquid sludge. Since the Catawba
County Landfill would not accept the sludge, Trend Line Furniture Corporation began to send the
liquid sludge to Caldwell Systems in Lenoir, North Carolina (Ref. 1). Before disposal, the sludge was
stored in drums in the finishing room. Trend Line Furniture Corporation is a conditionally exempt
small quantity generator (Ref. 3). The facility did not file a RCRA Part A application (Ref. 4).

The Trend Line Furniture facility is located in the Piedmont Physiographic Province in the western-
central portion of North Carolina (Ref. 5, p. 19). The topography is characterized as gently rolling
hills, with elevations within a 4-mile radius of the facility ranging from 770 to 1030 feet above sea
level (Ref. 6). Net annual precipitation is approximately 9 inches. The 1-year, 24-hour rainfall is
approximately 3 inches (Ref. 7).
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The facility is situated in the Inner Piedmont Belt. The dominant rock types in the area of the facility
are biotite gneiss, hornblende gneiss, and schist (Refs. 8, p. 29; 9). These fractured, crystalline rocks
are overlain by a layer of residual soil and saprolite called regolith. The thickness of the regolith
ranges from as much as 150 feet in draws and valleys to several feet or less on hilltops (Ref. 10, p. 8).
The saturated portion of the regolith and the fractures in the crystalline rocks are hydraulically
connected and together comprise the crystalline rock aquifer. It is an unconfined aquifer; however,
confined conditions may occur in the deeper fractures (Ref. 11, pp. 30-32). Recharge to the crystalline
rock aquifer results from the infiltration of rainfall into the regolith and fractures (Ref. 11, p. 30).

The depth to the water table on slopes and flats in the Piedmont Physiographic Province of North
Carolina is approximately 29 feet below land surface (bls) (Ref. 5, p. 30). Water in the deep fractures
rarely exceeds a depth of 300-400 feet (bls). The average depth of drilled wells in the gneissic rocks in
the Maiden area is approximately 205 feet bls while the average yield may range from 23 to 29
gallons per minute (Ref. 7, p. 18). Hydraulic conductivity values in the crystalline rock aquifer
generally range from 1 x 10-6 to 1 x 10-2 cm/sec (Ref. 12, p. 29).

_The city of Maiden obtains its water from Allen Creek and Maiden Creek to serve 1,100 connections

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

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

An offsite reconnaissance was conducted on October 16, 1989. The facility is located in a slightly
industrial and residential area. The entire production area of the site was fenced. The nearest
residence is approximately 350 feet east of the facility (Ref. 2). It is estimated, from counting houses
on an area topographic map, that in a 1-mile radius the population is 2,049 people and in a 4-mile
radius the population is 2,784 people (Ref. 6, 15). The nearest day-care center was located 500 feet or
less east of the facility (Ref. 6, 12).

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

V?truly yours, Approved:

Gonee A pers

Prince L. Goins

Project Manager (W
! QQ

PLG/kw

Enclosures

cc:  KellyCain

NUS CORPORATION
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REFERENCES

Jack Butler, Engineer, Solid Hazardous Waste Management Branch, with Clyde Beal, Trend Line
Furniture Corporation, Subject: Trend Line Furniture plantin Maiden.

NUS Corporation Field Logbook No. F4-1741 for Trend Line Furniture Corporation, TDD No. F4-
8909-54. Documentation of offsite facility reconnaissance, October 16, 1989.

North Carolina Department of Human Resources, Solid and Hazardous Waste Management,
Alphabetic List of Hazardous Waste Facilities; printout dated August 10, 1989, p. 229.

Jim Edwards, Compliance Officer, NCDHR. Hazardous Waste Programs, telephone
conversation with Prince L. Goins, NUS Corporation, December 28, 1989. Subject: Part A
application for RCRA.

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

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

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

Harry E. LeGrand, Geology and Groundwater in_the Statesville Area, Bulletin No. 68, U.S.
Geological Survey (Washington, D.C.: GPO, 1954), pp. 18, 29, Figures 11, 12.

Philip M. Brown and John M. Parker lll, compilers, Geologic Map of North Carolina, (North
Carolina Department of Natural Resources and Community Development, 1985), 1 sheet, scale
1:500,000.

Harry E. LeGrand, Groundwater of the Piedmont and Blue Ridge Provinces in the Southeastern
States, Circular 538 (Washington, D.C.: GPO, 1967), pp. 1-11.

Henry Trapp, Jr., Geology and Groundwater of the Asheville Area, North Carolina
Groundwater Bulletin No. 16, (Raleigh, North Carolina, 1970), pp. 30-32.

R. A. Freeze and J. A. Cherry, Groundwater, (Engelwood Cliffs, New Jersey: Prentice-Hall, Inc.,
1979), p. 29.

- North Carolina Division of Health Services Water Supply Branch, Public Water Supply Data

Sheet for Maiden Water Treatment Plant, North Carolina Inventory Document (PWSI.410),
print out: September 14, 1988.

North Carolina Natural Heritage Program Element List, Catawba County, printout date June 21,

1989, p. 1.

U.S. Bureau of the Census, Estimates of Households for Counties: July 1, 1985, Current
Population Reports, Series P-23, No. 156 (Washington, D.C.: GPO, 1988).

NUS CORPORATION
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P EPA POTENTIAL HAZARDOUS WASTE SITE o ICATION__
S SITE INSPECTION REPORT
A4 PART 1- SITE LOCATION AND INSPECTION INFORMATION ¢ [D09o6YRY3|
1I. SITE NAME AND LOCATION

01 SITE NAME (egai. common a7 GeSErDtive name 3 sife) 02 STREET. ROUTE NO . OR SPECIFIC LOCATION IDENTIFIER

Trend Live Faemtuse. Corsoration wWest Holly Steeet

03 CiTY ) Q4 STATE]OS5ZIPCODE ° |08 COUNTY Q7COUNT -4 CTNG
CODE Zist
Marden . NC 28650 | Catnuba 12 | 10
09 COORDINATES 70 TYPE OF OWNERSHIP iCheck ontr
LATITUDE LONGITUDE _ , Z A.PRIVATE C B.FEDERAL_______ T C.STATE = D.COUNTY = E. MUNICIPAL
35301y _ I_SL 12 0b._ = F.OTHER Z G. UNKNOWN
111, INSPECTION INFORMATION
01 DATE OF INSP—ECTION 02 SITE STATUS 03 YEARS OF OPERATION
[O. 16 89 S ACTIVE — 19521 1924 —__ UNKNOWN
WONTH DAY TEAR X nacTive BEGINNING YEAR ENDING YEAR
04 AGENCY PERFORMING INSPECTION (Check a8 thar a00t!
Z A.EPA X B.EPACONTRACTOR i C C.MUNICIPAL T D. MUNICIPAL CONTRACTOR
'Name of hermi Name ot ‘rmy
T E.STATE = F. STATE CONTRACTOR O G. OTHER
Name of hrmy Soecty)
5% CHIEF INSPECTOR 08 TITLE 07 ORGANIZATION 08 TELEPHONE NO
@‘u\-c»a. L. C(ooine, Chtmts\—' NUS Corpomlinl You! 92~ "710
09 OTHER INSPECTORS T0 TILE Tt Srreaestol |1 ORGANZATION 12 TELEPHONE NO
Eric Cotloin Lswoloced/ Heatid Scienticr [ NUS Corporndiad 404 33E-1710
[ .
CA\ i ocd. Leonord. Iw (eslocist NUS Corporatio, | MM C2¢-TTI0
3 { )
{ )
*
* o cve Roeen. )
13 SITE REPRESENTATIVES INTERVIEWED T4 TITLE 1SADDRESS 16 TELEPHONE NO
( )
( )
{ )
{ )
( )
{ )
7 ACCESS GAINED BY 18 TIME OF INSPECTION 1S WEATHER CONOITIONS
Check one}
T PERMISSION
J WARRANT
IV. INFORMATION AVAILABLE FROM
01 CONTACT 02 OF tAgencyOrganaswon) 03 TELEPHONE NO.
Kelly Cam EPh  Region I Yoy 3475065
04 PERSON RESPONSIBLE FOR SITE INSPECTION FORM [0S AGENCY 08 ORGANIZATION 07 TELEPHONE NO. 08 OATE
R‘mee_. L. Goins =PH O US Covpenk o100 -1110 Lo76"87

EPAFORM 2070-13 (7-81)
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o POTENTIAL HAZARDOUS WASTE SITE L. IDENTIFICATION
\-’EPA SITE INSPECTION REPORT B ST e vy
PART 2 - WASTE INFORMATION 3
. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
31PMVSICALSTATES  -etes v 4. - 02 WASTE S ANTITY AT SITE 03 WASTE CHARACTERISTICS Coece #4/mat 1007:
Meisu 03 I waste Juanntres e aumar oo ”/A
A 5CUD £ SLURRY 43830 rcedansert A TOXIC . E SOLUBLE t mIGHLY JOLATILE
8 POWLER FINES "7 uQuin TONS . 8 CORRCSIVE F INFECTIOUS J EXPLOSIVE
vC 3LUDGE .G GAS C. RADIOACTIVE . G FLAMMABLE K REACTE
CUBIC YARDS . D PERSISTENT _ M IGNITABLE L NCOMPATIBLE -
0 OTHER . .. M NOT APPLICABLE
Soecrr NO OFCRUMS _UAlvonynn
. WASTE TYPE
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT [02 UNIT OF MEASURE| 03 COMMENTS
SLu SLUDGE ittt
oLw OILY WASTE
sou SOLVENTS
PSD PESTICIDES
occ OTHER ORGANIC CHEMICALS
I0C - INORGANIC CHEMICALS
ACD ACIDS
BAS BASES
MES HEAVY METALS
IV. HAZARDOUS SUBSTANCES :s¢e tor most y C1ea CAS Ny A ﬂ-
01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE. DISPOSAL METHOD 05 CONCENTRATION | SSMEASURE OF
P
V. FEEDSTOCKS Jee dcce e 37 CAS Numperst Hm
CATEGORY 31 CEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FDS FDS
FDS FOS
FDS FDS
FDS FOS
VI. SOURCES OF INFORMATION (Cite soscric retecances. ¢ g.. state wes. samole anarvs:s. recons:

— Btake. Cle waka, il

EPAFORM 2070-13(7-

81)
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POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS MEID 000695436

1. IDENTIFICATION
01 STATE| 02 SITE NUMBER

Il. HAZARDOUS CONDITIONS AND INCIDENTS A/ A4

31~ A GROUNDWATER CONTAMINATION

03 POPULATION POTENTIALLY AFFECTED:

02 Z OBSERVED(DATE. _____ . ) Z POTENTIAL Z ALLEGED

23 FOPULATICN SSTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION

01 .. B SURFACE WATER CONTAMINATION 02 Z OBSERVED(DATE: } Z POTENTIAL < ALLEGED
03 POPULATION POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION

01 - C. CONTAMINATION OF AIR 02 Z OBSERVED (DATE. ) Z POTENTIAL Z ALLEGED
03 POPULATION POTENTIALLY AFFECTED" 04 NARRATIVE DESCRIPTION

01 Z D FIRE EXPLOSIVE CONOITIONS 02 Z OBSERVED (DATE: ) Z POTENTIAL ~ ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

01 Z E. DIRECT CCNTACT O2 ZOBSERVED(DATE. _________) Z POTENTIAL " ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

01 L F CONTAMINATION OF SOIL 02 ZOBSERVED(DATE ______ ) Z POTENTIAL Z ALLEGED
23 AREA POTENTIALLY AFFECTED: " 04 NARRATIVE DESCRIPTION

Acres!

01 - G DRINKING WATER CONTAMINATION 02 Z OBSERVED(DATE. ) Z POTENTIAL ~ ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

01 7 H WCRKER ExPOSUREINJURY 02 Z OBSERVED (DATE. ) Z POTENTIAL Z ALLEGED
23 WORKERS SO SNTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION
01 Z I POPULATION EXPOSURE/INJURY 02 Z OBSERVED (DATE. ) Z POTENTIAL Z ALLEGED

04 NARRATIVE DESCRIPTION

EPAFORM 2070-13(7-81}
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n POTENTIAL HAZARDOUS WASTE SITE I, IDENTIFICATION
\.’EPA SITE INSPECTION REPORT o1 srg 02 SITE NUMBER
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS L2 DPOHREI6 |

. HAZARDOUS CONDITIONS AND INCIDENTS .commees )/ A0

01 = J. DAMAGE TO FLORA 02 = OBSERVED (DATE. = POTENTIAL = ALLEGED
04 NARRATIVE DESCRIPTION

01 = K. DAMAGE TO FAUNA 02 = OBSERVED (DATE. = POTENTIAL = ALLEGED
04 NARRATIVE DESCRIPTION ‘nryce name-s. 0! soezes

01 = L. CONTAMINATION OF FOOD CHAIN 02 = OBSERVED (DATE. = POTENTIAL = ALLEGED
04 NARRATIVE DESCRIPTION

01 = M. UNSTABLE CONTAINMENT OF WASTES 02 = OBSERVED (DATE: = POTENTIAL = ALLEGED

1So#s. Runof! Stanang waurds Leakng drums:

03 POPULATION POTENTIALLY AFFECTED:______________ (04 NARRATIVE DESCRIPTION

01 = N. DAMAGE TO OFFSITE PROPERTY 02 = OBSERVED (DATE. = POTENTIAL = ALLEGED
04 NARRATIVE DESCRIPTION

A

01 = O CONTAMINATION OF SEWERS. STORM DRAINS. WWTPs 02 — OBSERVED [DATE: = POTENTIAL = ALLEGED
04 NARRATIVE DESCRIPTION

01 = P ILLEGALUNAUTHORIZED DUMPING 02 — OBSERVED (DATE: = POTENTIAL = ALLEGED
04 NARRATIVE DESCRIPTION

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL. OR ALLEGED HAZARDS
. TOTAL POPULATION POTENTIALLY AFFECTED:
V. COMMENTS

No documentatiem o onsile, Qp&us b-rd.l;fosel .
V. SOURCES OF INFORMATION iCte soecic reterances. o g stare tves. samore anawvs:s. regonst
- EPA aud Stk ofF N C.files.

EPAFORM2070-13(7-81)
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POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION

PART 4 - PERMIT AND DESCRIPTIVE INFORMATION

I. IDENTIFICATION
01 STATE | 02 SITE NUMBER

Ve (DooobtyYM

1. PERMIT INFORMATION A ) /#

Q1 T'YPE OF PERMIT 'SSUED

Zeesvarer s,

. A NPDES

02 PERMIT NUMBER

O3 DATEISSUED | 04 EXPIRATION DATE

05 COMMENTS

.8 uIC

.C AR

. DO RCRA

T E RCRAINTERIM STATUS

—F SPCCPLAN

- G STATE secrv.

ZH LOCAL

Soecitv:

Z 1. OTHER -scecys

ZJ NONE

f1l. SITE DESCRIPTION /s

01 STORAGE. DISPOSAL ‘Creca g thar acory 02 AMOUNT

Z A.SURFACE IMPOUNDMENT

03 UNIT OF MEASURE

Z A.INCENERATION

Z B.PILES

= C DRUMS. ABOVE GROUND

Z D. TANK. ABOVE GROUND

= D. BIOLOGICAL

Z E. TANK, BELOW GROUND

— F LANDFILL

Z G.LANDFARM

Z H. OPEN DUMP

Z H.OTHER

- Z 1.OTHER

04 TREATMENT /Checx a# tnat aopry)

= B. UNDERGROUND INJECTION
= C. CHEMICAL/PHYSICAL

= E. WASTE OIL PROCESSING
— F. SOLVENT RECOVERY
= G. OTHER RECYCLING/RECOVERY

05 OTHER

2< BUILDINGS ON SITE

06 AREA CF SITE

L 1]

Scecitve

:Specity;

07T COMMENTS —xr 6. B Bk oF drumns Mne Shemd 1S

M\M' ouk were SYowed \va
afinishi ng 00mA .
IV. CONTAINMENT
01 CONTAINMENT OF WASTES :Creca oner
— A. ADEQUATE. SECURE KB. MODERATE T C. INADEQUATE, POOR Z D.INSECURE, UNSOUND, DANGEROQUS

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

V. ACCESSIBILITY

3 'NASTE EASiLr ACCESSIBLE.

=~ YES X NO
32 COMMENTS X

VI. SOURCES OF INFORMATION iCte soectc references. o 9 state tées. samore anarvs's. se00rs)

Stade Gle v L,

EPAFORAM 2070-13(7-81)
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COMMERCIAL, INDUSTRIAL. IRRIGATION

n POTENTIAL HAZARDOUS WASTE SITE L DN ICATION |
\"lEPA SITE INSPECTION REPORT : ?'E E‘ﬁm ““5“""; I: :;E
PART 5. WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

II. DRINKING WATER SUPPLY
31 TYPE OF DRINKING SUPBL ¢ 02 STATUS A//A- 03 DISTANCE TO SITE

So0CT A3 ACICAD'S

SURFACE WELL ENDANGERED AFFECTED MONITORED

COMMUNITY ax 8 = AZ 8.Z c.z A _mi
NON-COMMUNITY c = D 0.z EZ F - B (m
fIl. GROUNDWATER
91 GROUNDWATER USE !N VICINITY (Crecw oner

Z A ONLY SOURCE FOR DRINKING 8. DRINKING — C. COMMERCIAL. INDUSTRIAL. IRRIGATION XD NOT USED. UNUSEABLE

-Qther sources avadadie) LTt eq O1ner S0urces Svasadm)

02 POPULATICN SERVED BY GROUNDO WATER

e X
03 DISTANCE TO NEAREST DRINKING WATER WELL __é,_zﬁ__m

04 DEPTH TO GROUNOWATER 05 DIRECTION OF GROUNDWATER FLOW

k=28)

ift)

068 OEPTH TO AQUIFER 07 POTENTIAL YIELD 08 SOLE SQURCE AQUIFER
OF CONCERN OF AQUIFER
Z YES N
l ?O {1} {god) E x o

09 DESCRIPTIQON QF WELLS .ncnvong usesge, ceom. 8nd 10C310R reiive (0 DODWaNON 8rd Dukangs)

10 RECHARGE AREA
Z YES | COMMENTS &
X.NO

11 DISCHARGE AREA
— YES | COMMENTS

X NO

’ {V. SURFACE WATER

01 SURFACE WATER USE Crece one:

A RESERVOIR RECREATION
DRINKING WATER SOURCE

Z B.IRRIGATION. ECONOMICALLY
IMPORTANT RESOURCES

Z C. COMMERCIAL. INOUSTRIAL x . NOT CURRENTLY USED

T2 AFFECTED POTENTIALLY AFFECTED BODIES OF WATER

NAME: AFFECTED DISTANCE TO SITE
Sk,uljy Bonclh - = ALY ﬁ
Clack Creek = (m)
= ()

V.DEMOGRAPHIC AND PROPERTY INFORMATION

31 TOTAL POPULATION WITHIN

ONE (1) MILE OF SITE

A740

333N

TWO (2) MILES OF SITE
c

i

NO OF PEASONS

THREE (3) MILES QF SITE

178 &2

W JF SERSCNS

02 DISTANCE TO NEAREST POPULATION

{rmn)

33 “UMBER OF SUILCINGS WITHIN TWO (2) MILES OF SITE

Q4 DISTANCE TO NEAREST OFF SITE BUILDING

: {rmi)

l 38
Tixe,vfr_\v\'-\:’ ie s\l‘ak-ﬂy residerti

PCPULATION MTHIN VICINITY OF SITE Prerne 287ave ge3croton of AIwe oF J00WAII0A wifin +.Cinmy 01310 8 3 urdl. /wag

efoond 1o close Yo

JONTHY DODUISIET WOSN Mrea)

& A Brmgtou atlm_.

EPAFORM 2070-13,7-81)




a POTENTIAL HAZARDOUS WASTE SITE I IDENTIFICATION
EPA SITE INSPECTION REPORT 37 STATE[GZ STE NUMBER
PART 5- WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA C1D000eY2Y36 |
VI. ENVIRONMENTAL INFORMATION

21 PERMEABILITY OF UNSATURATED ZONE *Chece zne)

A 10-7 - 10-*cmsec X B.10-4=-10-%cmsec Z C.10-¢~-10-3cmisec = D.GREATER THAN 10-3cmisec

3¢ FEAMEABILITY CF BECROCK “-wcecre.

_ A IMPERMEABLE  X(B. RELATIV

Lesstnan 10~ 8 2m gecr

EL,Y IMPERMEABLE Z C. RELATIVELV PERMEABLE T D.VERY PERMEABLE

1975 :m secr 10-2 < 10" cmsec) 1Groatornan 10~ 2 2m soct

33 DEPTH 7O BEDROCK 04 OEPTH OF CONTAMINATED SOIL ZONE 05 SOILoH
(1) {ft
26 NET PRECIPITATION 07 ONE YEAR 24 HOUR RAINFALL 08 SLOPE
C, D , SITESLOPE | DIRECTION OF SITE SLOPE | TERRAIN AVERAGE SLOPE
. i 0 i 1. 0.3
(im) 2. (in) O % | north eas+ %
C9 FLOOD POTENTIAL 10
= SITE IS ON BARRIER ISLAND. COASTAL HIGH HAZARD AREA, RIVERINE FLOODWAY
SITEISIN —____ YEARFLOODPLAIN
11 DISTANCE TO WETLANDS ($ acre mmwnumi 12 DISTANCE TO CRITICAL HABITAT /of encangered soeces:
ESTUARINE OTHER : () i/
A (mi) B e _{(mi) ENDANGERED SPECIES:
13 LAND USE IN VICINITY
DISTANCE TO: .
RESIDENTIAL AREAS: NATIONAL/STATE PARKS., AGRICULTURAL LANDS
COMMERCIAL/INDUSTRIAL FQRESTS. OR WILDUIFE RESERVES PRIME AG LAND AG LAND
A {mi) B _(mi) Cooo o ___(m) D {rmi)

73 DESCRIPTION OF SITE IN RELATION TO SURROUNDING TOPOGRARHY Py
e \a—-& in ‘e osrta e wi.‘s 5\.‘5"‘-‘-‘}! '
\ig\e “LJ ﬂv—m e CR “3 o€ ‘

VII. SOURCES OF INFORMATION (Cute soechxc rererences. 0.0.. siste es. samom snaysis, reponts

— Mus Legwoek (Gt
- Siuxufle MM-:«Q/-

EPAFOAM 2070-13(7-81)



POTENTIAL HAZARDOUS WASTE SITE 1. IDENTIFICATION
\"AIEPA SITE INSPECTION REPORT m&ﬁ iy
PART 6 - SAMPLE AND FIELD INFORMATION ‘
Il. SAMPLES TAKEN 4//#

01 NUMBER OF 02 SAMPLES SENT TO 03 ESTIMATED DATE
SAMPLE TYPE SAMPLES TAKEN RESULTS AVARABLE

GROUNDWATER

SURFACE WATER

WASTE

AIR

RUNOFF

SPILL

soiL

VEGETATION

OTHER

Iil. FIELD MEASUREMENTS TAKEN N7
0t TYPE 02 COMMENTS

IV. PHOTOGRAPHS AND MAPS

01 TYPE = GROUND ®AERIAL 02 custooy of VS Corpgiovwectan

*NEMe 0/ 0rganzanon or NAvKu)

03 MAPS C4 LOCATION OF MAPS
N Moiden M.C. ° Bawhow 10.¢,¢ WicKom,.€. 4 and Reepsitle m.C.

V. OTHER FIELD DATA COLLECTED i#rovae narave aescrorom ) /

VI. SOURCES OF INFORMATION .Ci¢ soectc etarances. 0 0 state ies. 3amore snarvsis. “ecors.

-Wﬂ@é ,19929

EPA FORM 2070-13(7-81}



<EPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 7 - OWNER INFORMATION

I. IDENTIFICATION

01 STATE {02 SITE NUMBER
(wDoooeysy3e)

Il. CURRENT OWNER(S) PARENT COMPANY . acoscaor
1 NAME 02 D+ 8 NUMBER 08 NAME 09 0+8 NUMBER
| Mobhasco Coppooration :
03 STREET ADORESS @ 2 3ce <72 e o2 04 SICCODE 1Q STREET ADORESS » O 8ox RFD# arc : 11 SICCCCE
5 71_ ron 59‘#0‘
a5 CITY 8 STATE[07 ZIP CODE 12CITY 13 STATE[13 2P CCOE
MY 10
01 NAME / 02 D+8 NUMBER 08 NAME G3 D+B NUMBER
03 STREET ADDRESS P O 8os. AFD ® eic ¢ 04 SIC CODE 10 STREET ADDRESS 1P O Bos, AFD », et 115I1C CO0E
05 CITY 06 STATE| 07 21P CODE 12CITY 13 STATE[ 14 2IP CODE
01 NAME 02 D+8NUMBER 08 NAME 09 D+B NUMBER
03 STREET ADDRESS 1P O Box. AFD # erc ) 04 SiIC CODE 10 STREET ADDRESS iP 0. 8ox. RFD # erc) 11SIC CODE
os CITY 08 STATE|07 ZIP CODE 12CITY 13 STATE|14 2IPCODE
0t NAME 02 D+BNUMBER 08 NAME 090 +8NUMBER
03 STREET ADORESS 1P O 8ox. RFD ® erc 04 SIC COOE 10 STREET ADDRESS P O 8os. RFD ¢, eic 1 118IC CODE
osCiTY 08 srArj 07 2IP CODE 12CITY 13 STATE] 14 2IP CQOE
11l PREVIOUS OWNER(S) rLst most recont trsr IV. REALTY OWNER(S) in scoscave w1t most recent irann
01 NAME 02 D+B NUMBER 01 NAME 02 D+ B NUMBER
A%tn oy Mon J&%}‘M,gq
03 STREET ADOWESS P O 8os. RFO# aic 04 SICCODE 03 STREET ADORESS P 0. Bos, RFD #. eic.) 04 SIC CODE
osCITY C8STATE| 07 2P CODE 05 CITY 08 STATE| 07 2IP COOE
ﬂZam/&a A8
01 NAME 02 0+BNUMBER 01 NAME 02 D+B NUMBER
03 STREET ADORESS P 0. 80s RFD#. eic) 04 SIC CODE 03 STREET ADORESS /P O. Box. RFD 9. #1c.) 04 SICCOOE
oS CITY 08 STATE|07 2IP CODE 05 CITY 08 STATE} 07 ZIP CODE
01 NAME 02 D+ 8 NUMBER 01 NAME 02 O+B NUMBER
O3 STREET ADORESS © O 30¢ AFO® orc; 04 SIC CODE 03 STREET ADORESS (7 0. Box. AFD #. #ic ) 04 SIC CODE
05CITY O8STATE| 07 2IP COOE 08 CITY 08 STATE[07 1P CODE

V.SOURCES OF INFORMATION (Cte soscac reterences. o g . state ties. samose snarys:s, recons)

— Sy Fle. aeatmreel

EPA FORM 2070-13 {7-81)

-



I. IDENTIFICATION
01 STATE| 02 SITE NUMBER

POTENTIAL HAZARDOQUS WASTE SITE
SITE INSPECTION REPORT

EPA

PART 8- OPERATOR INFORMATION AC D opO 64%436)
Il. CURRENT OPERATOR  reovce v armterent trom awnent OPERATOR'S PARENT COMPANY «acoscacrer
AM 1 BN
01 NAME (MohaswC F7 02 D+B NUMBER 10 NAME T0+B NUMBER
lm-nol.\-nﬂ(_ Ful‘ ‘L\A.*{,Cb.ﬂb

oa STREET ADDRESS -# 0 501 AFD e erc. v 04 SIC CODE 12 STREET ADDRESS (P O 8ox. AFD #. erc . 13 SIC CCOE

05 cmr ; 08 STATE|O7 ZIP CODE 14CITY V5 STATE| 16 ZIP CODE
MM, ry o/0

08 YEARS OF OPERATION |09 NAME OF OWNER

|Il. PREVIOUS OPERATOR(S) riist most recent tust: promae oty  itterent trom ownee) PREVIOUS OPERATORS' PARENT COMPANIES 1acoscacre:

01 NAME 02 D+8 NUMBER 10 NAME 71 0+8 NUMBER
03 STREET ADDRESS (P O Bos. RFD ¢, erc ) 04 SIC GODE 12 STREET ADORESS (P.0. Box. AF0 #. erc.! 13 SIC CODE
oS cITyY 08 STATE |07 ZIP CODE 14 CITY 15 STATE] 16 ZIP CODE

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

01 NAME 02 D +B NUMBER 10 NAME 11 0+ 8 NUMBER
03 STREET ADDRESS (P O 8or. RFD #, erc.) 04 SIC CODE 12 STREET ADDRESS (P O B8os. AFD #, etc ) 13 SICCTCE
05 CITY 06 STATE[07 ZIP CODE 14CITY 15 STATE[16 21P CODE
08 YEARS OF OPERATION | 09 NAME OF OWNER DURING THIS PERIOD
01 NAME 02 D+8 NUMBER 10 NAME 11 0+B NUMBER
03 STREET ADDRESS 17 O 80s. AFD 2. etc.) 04 SIC CODE 12 STREET ADDRESS (#.0. 80x. RFD #. orc.) 13 SICCOOE
oscITy 08 STATE[07 ZiP COOE 14 CITY 15 STATE[ 18 ZIP CODE ¢
08 YEARS OF OPERATION | 09 NAME OF OWNER DURING THIS PERIOD

IV. SOURCES OF INFORMATION ;Cre aosceic rerorances, o.0.. s1ate fhes. samose anaiys:s, reponts)

— Stte fle ‘W\ﬁ.*'—'-‘-:‘Q—

EPAFORM 2070-13(7-81)
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a POTENTIAL HAZARDOUS WASTE SITE LIDENTIFICATION _
EPA SITE INSPECTION REPORT ST
PART 9 - GENERATOR/TRANSPORTER INFORMATION LA T CEA
Il.ON-SITE GENERATOR 4 }/A
31 NAME Q2 D+B NUMBER
CI STREET ADDRESS 2¢ S:¢ 352 o Q4 SICCODE
o5 CiTy U8 STATE|O? 2IP CODE

IIl. OFF-SITE GENERATOR(S) A/7 A4

01 NAME 02 D+8 NUMBER 01 NAME 02 0+8NUMBER
03 STREET ADDRESS .» O 8os. RFD @ atc.) 04 SICCODE QJ STREET ADDRESS ‘P O 8ox. AFD # erc ) 04 SIC CODE
osCITY 06 STATE[07 ZIP CODE os CiTY 06 STATE{07 ZIP CODE
Q1 NAME 02 D+B NUMBER 01 NAME- 02 D+ 8 NUMBER
O3 STREET ADDRESS :P O 8ox, RFO # eic ; 04 SICCODE 03 STREET ADORESS (P O Bor. AFD @ eic : 04 SiC CODE
o5 CITY 08'STATE| 07 2IP CODE 05 CITY 08 STATE|07 ZIP COCE

IV. TRANSPORTER(S) el

0t NAME 02 D+8 NUMBER 01 NAME 02 D+8 NUMBER

03 STREET ADDRESS :P 0 80x RFD# etc; 04 SIC CODE 03 STREET ADDRESS 1P O 8oz, RFD . etc ) 04 SICCO0E

oS CITy 06 STATE 07 2IP CODE 05 CITY 08 STATE}O7 2P CODE
A&mo—t;r' AC.

01 NAME 4 02 D+8 NUMBER 01 NAME 02 D+8 NUMBER

03 STREET ADDRESS :# O Box. RFO ¢, eic.) 04 SIC CODE O3 STREET ADDRESS /P O. 8ox. RFD #. etc.1 04 SIC CODE

05 CITY 08 STATE| 07 ZIP COOE oS CITY 08 STATE} 07 2IP CODE

V. SOURCES OF INFORMATION (Crs soecexc rerarences. 0.q.. stae thes, samore aneysss. reoons)

EPAFORM 2070-13(7-81)
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SITE INSPECTION REPORT

\"" EP A POTENTIAL HAZARDOUS WASTE SITE
PART 10 - PAST RESPONSE ACTIVITIES

L. IDENTIFICATION

[ot sTATE[ 02 SITE NUMBER
V. VWS slz] 37

Il. PAST RESPONSE ACTIVITIES ///F

01 77 A WATER SUPPLY CLOSED 02 DATE 03 AGENCY
I C4 DESCRIPTION
91 = B, TEMPORARY WATER SUPPLY PROVIDED 02 DATE 03 AGENCY
04 DESCRIPTION
I 01 = C. PERMANENT WATER SUPPLY PROVIDED 02 DATE 03 AGENCY
04 DESCRIPTION
l 01 = D. SPILLED MATERIAL REMOVED 03 DATE 03 AGENGY
04 OESCRIPTION
01 — E. CONTAMINATED SOIL REMOVED 02 DATE 03 AGENCY
04 DESCRIPTION -
01 = F. WASTE REPACKAGED 02 DATE 03 AGENCY
04 DESCRIPTION
01 . G. WASTE DISPOSED ELSEWHERE 02 DATE 03 AGENCY
I 04 DESCRIPTION
Ot = H. ON SITE BURIAL *=  02DATE 03 AGENCY
l 04 DESCRIPTION
01 = I. IN SITU CHEMICAL TREATMENT 02 DATE 03 AGENCY
I 04 DESCRIPTION
01 = J. IN SITU BIOLOGICAL TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION
l 01 = K. IN SITU PHYSICAL TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION
l 01 = L. ENCAPSULATION 02 DATE 03 AGENCY
04 DESCRIPTION
01 = M EMERGENCY WASTE TREATMENT 02 DATE 03 AGENCY
04 DESCRIPTION
31 - N CUTOFF WALLS 02 DATE 03 AGENCY
34 GESCRIPTICN
G' = O. EMERGENCY OIKING SURFACE WATER DIVERSION 02 DATE 03 AGENCY
l C4 DESCRIPTION
01 = P CUTOFF TRENCHES/SUMP 02 DATE 03 AGENCY
I 04 DESCRIPTION
01 — Q. SUBSURFACE CUTOFF WALL 02 DATE 03 AGENCY
l 04 DESCRIPTION

EPA FORM 2070-1317-81)




<EPA

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

I. IDENTIFICATION

01 STA

AC.

02 SITE NUMBER

MO0 e /2

IIPAST RESPONSE ACTIVITIES .Commar  of / /47

01 Z R BARRIER WALLS CONSTRUCTED ¢ 02 DATE 03 AGENCY
04 DESCRIPTION

21 2 S CAPPING COVERING 02 DATE 03 AGENCY
04 DESCRIPTION

G1 Z T BULK TANKAGE REPAIRED 02 DATE 03 AGENCY
04 DESCRIPTION

01 Z U GROUT CURTAIN CONSTRUCTED 02 DATE 03 AGENCY
04 DESCRIPTION

01 Z v. BOTTOM SEALED 02 DATE 03 AGENCY
04 DESCRIPTION

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

01 Z X. FIRE CONTROL 02 DATE 03 AGENCY
04 DESCRIPTION

01-Z Y. LEACHATE TREATMENT F— 02 DATE 03 AGENCY
04 DESCRIPTION

01 Z Z. AREA EVACUATED 02 DATE 03 AGENCY
04 DESCRIPTION
0t Z 1 ACCESS TO SITERESTRICTED 02 DATE 03 AGENCY
04 DESCRIPTION
01 Z 2. POPULATION RELOCATED 02 DATE 03 AGENCY
04 DESCRIPTION
01 Z 3 OTHER REMEDIAL ACTIVITIES 02 DATE 03 AGENCY

04 DESCRIPTION

1il. SOURCES OF INFORMATION :Cie soecrc rererances. @ g . state ties. samore dnatysis ceportsi

EPAFORM 207Q-13(7.81)



<EPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 11 - ENFORCEMENT INFORMATION

I. tDENTIFICATION

0t STATE

02 SITE NUMBER
Lo

Il. ENFORCEMENT INFORMATION

C1 PAST REGULATORY ENFCRCEMENT ACT'CN

'€5 K NO

52 CESCRIFTICN OF FSIERAL. 3T4TE LCCAL PESULATTRY ENFCRCEMENT ACTION

. SOURCES OF INFORMATION (Cite soecic referances. 0.g . state res. samore snaves repons

EPAFORM 2070-13(7-81)
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APPENDIX
I. FEEDSTOCKS
CAS Number Chemical Name CAS Number Chemical Name CAS Number Chemicat Name
1.766441-7 Ammonia 14. 1317.38-0 Cupric Oxide 27.7778.50-9 Potassium Dichromate
2. 7440-36-0 Antimony 15.7758-98-7 Cupric Sulfate 28. 1310-58-3 Potassium Hydroxide
3. 1309-644 Antimony Trioxide 16. 1317-39-1 Cuprous Oxide 29. 115.07-1 Propylene
4. 7440-38-2 Arsenic 17. 74.85-1 Ethylene 30. 10588-01-9 Sodium Dichromate
5.1327-53-3 Arsenic Trioxide 18. 7647-01-0 Hydrochloric Acid 31.1310-73-2 Sodium Hydroxige
6. 21109955 Barium Sulfide 19. 7664-39-3 Hydrogen Fluoride 32.7646-78-8 Stannic Chloride
7.7726-95-6 Bromine 20. 1335-25-7 Lead Oxide 33.7772.998 " Stannous Chloride
8. 106-99-0 Butadiene 21.7439-97-6 Mercury 34. 7664-93-9 Sulfuric Acid
9. 7440439 Cadmium 22.74828 Methane 35. 10888-3 Toluene
10. 7782-50-§ Chlorine 23.91.20-3 Napthaiene 36. 1330-20-7 Xylene
11.12737-278 Chromite 24. 7440-020 Nickel 37. 7646-85-7 Zinc Chloride
12. 7440-47-3 Chromium 25. 7697-37-2 Nitric Acid 38. 7733-02-0 Zinc Suifate
13. 7440484 Cobait 26. 7723-14-0 Phosphorus
1. HAZARDOUS SUBSTANCES
CAS Number Chemical Name CAS Number Chemical Nsme CAS Number Chemical Name
1.75-070 Acetaldehyde 47, 1303-33-9 Arsenic Trisuifide 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
4.7586-5 Acetone Cyanohydrin §0. 65-85-0 Benzoic Acid 95.3251-238  Cupric Nitrate
5. 506-96-7 Acety! Bromide 51. 100470 Benzonitrile 96.5893-66-3 Cupric Oxalate
6. 75-36-5 Acetyl Chloride 6§2. 98884 Benzoy| Chloride 97.7758.98-7 Cupric Sulfate
7. 107-028 Acrolein 53. 100-44.7 Benzyi Chioride 98. 10380-29-7 Cupric Sulfate Ammoniatea
8.107-13-1 Acrylonitrile 54, MR®0-41.7 Beryllium 99. 81582-7 Cupric Tartrate
9. 124.04.9 Adipic Acid §5.778747-5 Beryilium Chioride 100.506-774 Cyanogen Chloride
10. 309-00-2 Aldrin 56. 7787-49-7 Beryliium Fluoride 101.11082.7 Cyclohexane
11. 10043-01-3  Aluminum Sulfate 57. 13597-994 Beryllium Nitrate 102.94-75-7 2,4-D Acid
12.107-186 Allyl Alcohol 58. 123864 Buty! Acetate 103.94-11-1 2,4-D Esters
13. 107-05-1 Allyl Chloride 59.84.-74-2 n-Buty! Phthalate 104. 50-29-3 ooT
14. 766441-7 Ammonia 60. 109-73-9 Butylamine 105. 333415 Diazinon
15.631-61-8 Ammonium Acetate . 61,107-928 Butyric Acid 106. 1918009  Dicamba
16. 1863634  Ammonium Benzoate 62.543-908 Cadimium Acatate 107. 1194656  Dichlobenil
17.1066-33-7  Ammonium Bicarbonate 63. 7789426 Cadmium Bromide 108. 117806 Dichlone
18.7789-095  Ammonium Bichromate 64. 10108-64-2 Cadmium Chloride 109.25321.226 Dichlorobenzene (all isomers)
19.134149.7  Ammonium Bifluoride 65. 7778-44-1 Calcium Arsenate 110. 266-38-19-7 Dichloropropane (all isomers)
20. 10192-300 Ammonium Bisulfite 66.52740-16-8 Calcium Arsenite 111.26952-238 Dichloropropene (ali isomers)
21.1111-:780  Ammonium Carbamate 67. 75-20-7 Calcium Carbide 112,8003-198  Dichlorapropene-
22.12125-02.9 Ammonium Chloride 68. 13765-19-0 Calcium Chromate Dichloropropane Mixture
23.7788-88-9  Ammonium Chromate 69.592-018 Calcium Cyanide 113, 75990 2.2-Dichloropropionic Acid
24.3012655  Ammonium Citrate, Dibasic 70. 26264-06-2  Calcium Dodecylbenzene | 114, 62-73-7 Dichlarvos
25. 13826830 Ammonium Fluoborate Sulfonate 115.6057-1 Dieldrin
26. 12125018 Ammonium Fluoride 71.7778-54-3 Calcium Hypochlorite 116.10989-7 Diethylamine
27.1336-21-6  Ammonium Hydroxide 72. 133-06-2 Captan 117.124.40-3 Dimethylamine
28.6009-70-7°  Ammonium Oxalate 73.63-25-2 Carbaryl 118.25154-54-5 Dinitrobenzene (all isomers!
29. 16919-190  Ammonium Silicofluoride 74. 1563-66-2 Carbofuran 119.51-28-6 Dinitrophenol
30.7773-06-0 Ammonium Sulfamate 75. 75-150 Carbon Disulfide 120, 25321-14-6 Dinitrotoluene (all isomers)
31.12135.76-1  Ammonium Sulfide 76.56-23-5 Carbon Tetrachloride 121, 85-00-7 Diquat
32.10196-04-0 Ammonium Sulfite 77.57-74-9 Chiordane 122, 298-044 Disulfoton
33.14307438  Ammonium Tartrate 78. 7782.50-5 Chlorine 123. 330-54-1 Diuron
34. 1762.954 Ammonium Thiocyanate 79. 108.90-7 Chlorobenzene 124.27176870 Dodecylbenzenesulfonic Acid
35.7783-188  Ammonium Thiosulfate 80.67-66-3 Chioroform 125. 115.29-7 Endosulfan (all isomers)
36. 628-63-7 Amy| Acetate 81. 7790845 Chiorosulfonic Acid 126, 72-208 Endrin and Metabolites
37.62.533 Aniline 82.2921-88-2 Chlorpyrifos 127,106898  Epichlorohydrin
38. 7647-18-9 Antimony Pentachloride 83. 1066-30-4 Chromic Acetate 128.563-12-2 Ethion
39. 7789619 Antimony Tribromide 84.7738945 Chromic Acid 129. 100414 Ethyl Benzene
40.10025-91-9  Antimony Trichloride 85.10101538  Chromic Sulfate 130,107-15:3  Ethylenediamine
41.7783564  Antimony Trifluoride 86.10049055  Chromous Chioride 131,106-934  Ethylene Dibromide
42.1309-644  Antimony Trioxide 87.544-18-3 Cobaltous Formate 132, 107-06-2 Ethylene Dichloride
43.1303-328  Arsenic Disulfide 88.14017415  Cobaltous Sulfamate 133. 60004 EDTA
44.1303-28-2 Arsenic Pentoxide 89, 56-724 Coumaphos 134, 1185-57-6  Ferric Ammonium Citrate
45, 7784-34-1 Arsenic Trichloride 90 1319-77-3 Cresol . :




. HAZARDOUS SUBSTANCES

CAS Numbaer

137.
138.
139.

140.

141,

142,
143.
144,
145.
146.
147.
148.
149,
150.
151.
152,
153.
154,
1585.

156.

157.
158.
169,
160.

161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171,
172.
173.
174.
175.
176.
177,
178,
179.
180.
181.
182.
183.
184,
185.
186.
187.
188.
188.
190.
191,

7783-5038
10421484
10028-22-5
10045-89-3
7758-94-3
7720-78-7
206440
50000
64-18-6
110-178
98-01-1
86-500
76448
118-74-1
87-68-3
67-72-1
70-304
77474
76470190

7664-39-3

74.908
7783-064
78-79-5
4250446-1

115-32-2
143.500
301-04-2
3687-31-8
7758-954
13814-96-5
778346-2
10101630
18256-98.9
742848-0
15739-80-7
131487-0
592-87-0
58-89-9
14307-35-8
121.75-5
110-16-7
108-31-6
2032-65-7
5§92-04-1
10045.94-0
7783-35-9
592858
10415.75-56
72435
74.93-1
80-62-6
298-000
7786-34-7
315-184
75-04-7

Chemical Name

Ferric Fluoride

Ferric Nitrate

Ferric Sulfate

Ferrous Ammonium Sulfate
Ferrous Chioride

Far-ous Suifate

‘Fluorarrnene

Formaigenyde

Formic Acid

Fumaric Acid

Furfural

Guthion

Heptachlor

Hexachlorobenzene

Hexachlorobutadiene

Hexachloroethane

Hexachlorophene

Hexachlorocyclopentadiene

Hydrochioric Acid
{Hydrogen Chloride)

Hydrofluoric Acid
{Hydrogen Fluoride)

Hydrogen Cyanide

Hydrogen Sulfide

Isoprene

Isopropanoiamine
Dodecyibenzenesulfonate

Kelthane

Kepone

Lead Acetate

Lead Arsenate

Lead Chloride

Lead Fluoborate

Lead Fluoride

Lead lodide

Lead Nitrate

Lead Stearate

Lead Sulfate

Lead Sulfide

Lead Thiocyanate
Lindane

Lithium Chromate
Malthion

Maleic Acid

Maleic Anhydride
Mercaptodimethur
Mercuric Cyanide
Mercuric Nitrate
Mercuric Sulfate
Mercuric Thiocyanate
Mercurous Nitrate
Methoxychior
Methyi Mercaptan
Methy| Methacrylate
Methy| Parathion
Mevinphos
Mexacarbate
Monoethylamine

CAS Number

192,
193,
194,
195,
196.
197.
198.
199,
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211,
212,
213.
214,
218,
216.
7.
218.
219.
220.
221,
222.
223.
224.
225.
226.
227.
228.
229.
230.
231.
232.
233.
234,
235,
236.
237.
. 10588-01-9
239.
240.
241,
242.
243.

244,
245,
246.
247,
248.

74895
300-76-5
91-20-3
1338-24-5
7440-02-0
15699-18-0
37211055
12054-48-7
14216-75-2
7786-81-4
7697-37-2
98-95-3
1010244-0
25154.55-6
1321-12-6
30525-894
56-38-2
608-93-5
87865
85-01-8
108-95-2
7544.5
7664-38-2
7723-14-0
10025-87-3
131480-3
7719-12-2
7784410
10124.50-2
1398-50-9
7788-00-6
7722-64-7
2312.358
79-094
123626
1336-36-3
151.508
1310-58-3
75.56-9
121.29-8
91.22.5
10846-3
7446084
7761888
7631-89-2
7784-46-5

13338341
7631-90-5
7775-11-3
143-33-9
25155-30-0

7681494
1672180-5
1310-73-2
7681-62-9
124414

Chemical Name

Monomethylamine
Naled

Naphthalene
Naphthenic Acid

Nickel

Nickel Ammonium Suifate
Nickel Chloride

Nickel Hydroxide
Nicke! Nitrate

Nickel Sulfate

Nitric Acid
Nitrobenzene

Nitrogen Dioxide
Nitrophenoi (all isomers)
Nitrotoluene
Paraformaldehyde
Parathion
Pentachlorobenzene
Pentachiorophenot
Phenanthrene

Phenol

Phosgene -

Phosphoric Acid
Phosphorus

Phosphorus Oxychloride
Phosphorus Pentasul fide
Phosphorus Trichloride
Potassium Arsenate
Potassium Arsenite
Potassium Bichromate
Potassium Chromate
Potassium Permanganate
Propargite

Propionic Acid
Propionic Anhydride
Polychlorinated Biphenyls
Potassium Cyanide
Potassium Hydroxide
Propylene Oxide
Pyrethrins

Quinoline

Resorcinol

Selenium Oxide
Silver Nitrate

Sodium Arsenate
Sodium Arsenite
Sodium Bichromate
Sodium Bifluoride
Sodium Bisulfite
Sodium Chromate
Sodium Cyanide
Sodium Dodecylbenzene
Sulfonate
Sodium Fluoride
Sodium Hydrosulfide
Sodium Hydroxide
Sodium Hypochtorite
Sodium Methylate

CAS Number

249, 7632000
250. 7558.794
251, 7601.54-9
252, 10102.188
253. 778906-2
254,57-249
255, 1004205
256.1277108-3
257.7664-93-9
258.93.765
259, 200846-0
260.93.798
261. 13560-99-1
262.93-721
263. 32534955
264.72.548
265.95-94-3
266.127-184
267, 78-00-2
268, 10749-3
269, 7446-18-6
270.108-88-3
271.8001.35-2
272. 12002481
273.52686
274.253238941
275.7901-6
276.2516782-2
277.27323417

278. 1214438
279.75-50-3
280.541.09-3
281, 10102064
282, 1314621
283,27774-136
284, 108-054
285, 75-354
286.1300-716
287.557-346
288.52628-258
289, 1332076
290. 7699458
291, 3486-35-9
292, 764685-7
293,557-21-1
294, 778349-3
295.557415
296.7779864
297.7779886
298, 12782-2
299. 131484-7
300. 16871-71.9
301. 7733020
302. 13746899
303. 16923958
304. 1464461-2
305. 10026-116

Chemical Name

Sodium Nitrate

Sodium Phosphate, Dibasic

Sodium Phaosphate, Tribasic

Sodium Selenite

Strontium Chromate

Strychnine and Salts

Styrene

Suifur Monochloride

Sulfuric Acid

245-T Acid

2,4,5-T Amines

2,4.5-T Esters

2.4,5-T Salts

2,45-TP Acid

2,45-TP Acid Esters

TDE

Tetrachlarobenzene

Tetrachloroethane

Tetraethyl Lead

Tetraethyl Pyrophosphate

Thallium {1} Sulfate

Toluene

Toxaphene

Trichlorobenzene (all ‘somers)

Trichlorfon- .

Trichloroethane {all isomers)

Trichloroethyiene

Trichlorophenol (all isomers)

Triethanolamine
Dodecyibenzenesulfonate

Triethylamine

Trimethylamine

Uranyl Acetate

Uranyl Nitrate

Vanadium Pentoxide

Vanadyl Sulfate

Vinyl Acetate

Vinylidene Chloride

Xylenol

Zinc Acetate

Zinc Ammonium Chlornide

Zinc Borate

Zinc Bromide

Zinc Carbonate

Zinc Chloride

Zinc Cyanide

2Zinc Fluoride

Zinc Formate

Zinc Hydrosulifite

Zinc Nitrate -

Zinc Phenotsuifonate

Zinc Phosphide

2inc Silicofluoride

Zinc Sulfate

Zirconium Nitrate

Zirconium Potassium Fiuonde

2irconium Sulfate

Zirconium Tetrachloride



)]

=

Reference No. 1

North Carolina Department of Human Resources

Division of Health Services
P.O. Box 2091 ¢ Raleigh, North Carolina 27602-2091

’

James G. Martin, Governor Ronald H. Levine, M.D., MP.H.
Phillip J. Kirk, Jr., Secretary State Health Director

20 December 1985

Ms. Denise Bland

EPA NC CERCLA Project Officer

Air and Hazardous Material Division
345 Courtland Street, N.E.

Atlanta, GA 30365

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

Dear Ms. Bland:

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

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

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

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

generator.

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



Ms. Denise Bland
Page 2

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

On 19 December 1985, this Preliminary Assessment was reviewed by CERCLA
Unit personnel and by the following representatives from the North Carolina
Department of Natural Resources and Community Development, Division of

Environmental Management: Fay Sweat, Groundwater Section and Glen Ross, Air
Quality Section. :

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

Jack Butler, Environmental Engineer

Solid and Hazardous Waste Management Branch
Environmental Health Section

Sincerely,

JB/tb/0214b
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LOGBOOK REQUIREMENTS
g REVISED - NOVEMBER 29, 1988 T

? NOTE: ALL LANGUAGE SHOULD BE FACTUAL AND ORJECTIVE

1. Record on front cover of the Logbook: TDD No., Site Name, -
Site Location, Project Manager. 3

. All entries are made using ink. Draw a sngle line through i
R errors. Imtal and date corrections,

3. Statement of Work Plan, Study Plan, and Safety Plan }
discussion and distnbution to fietd tearm with team members’
signatures.

Record weather conditions and general site information.

»
T

S. Sign and date esch page. Project Manager is to review and
0 3gn off on each logbook daily.

A o

.~ 6. Document all calibration and pre-operational checks of
equipment. Provide senal numbers of equipment used onsite.

k v 7. Provide reference to Sampling Field Sheets for detailed ’
T . sampling information.

2

8. Describe sampling locations in detail and document all i
changes from project planmng documents, !

9. Provide & site sketch with sample locations and photo
locations.

10. Maintain photo log by completing the stamped information
at the end of the logbook.

v o ——R e

1. If no site representative is on hand to accept 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. Also record numbers of destroyed documents.

13 Complete SMQ information in the space provided.

<
—

| j 005501
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?—————RE’GR?—GQ?E—OG}}O{09 - e -NORTH CARGLINA-DEPARTMENT OF HUMAN RESOURCES PAGE 229 R
, HOIPRTO? SCLID AND HAZARDOUS WASTE MANAGERENT '
, ALPNA!EI!C LISY UF MA!ARDOUS HASYE FACILIYIES .
: FACILITY ID  FACILITY NAME FACILITY ADDRESS RAILING ADDRESS TELEPHONE .
. CONTACT SG G TRN TR ST 0S AREA NUHBER .
: NCD981866973 TRANSPOWER INC. 2031 NIDOLE ROAD PO BOX 264 X 919 483-5362 -
' JOHN» lll'? FIVEYIEVIlLE 28302 FAYETTEVILLE NC 28303 : N
: NCDO74499344 YIANSHORLD X=RAY CURPOIATIUN 10210 PINEVILLE ROAD PO BOX 240766 X 704 55\-0390 .
q GCORST CHARLES PINEVILLE 224 CHARLOTTE NC Z!ZZQ .
: NCD982124232 TRANSYLVANIA COHHUNI?Y HOSPIYA HOSPITAL DRIVE PO BOX 1116 704 884~9111 .
o MEORY, MARK BREVARD Zl712 BIEVAID NC 20712 W
T NCD065298879 TRASH REMOVAL SERVICE INC 3920 RIVER ROAD P0 80X 4710 X X 919 799-5256 ‘
i NCKEITHAN CHRIS MANAGER HILNIKGTOMN 28403 NILHINGION NC 28406 i
: NCD981756885 TREDEGAR INDUSTRIES STANLEY BLYD PU 80X 5209 x 919 633-5165 "
) MOCGRE, WALT NEW BERN 28560 NEH BERN NC 2.561 i
7 NCD902147597 TREE DIMENSIONS MFG. CORP. GEORGE WILSON RD. P.0. 80X 609 704 262-0220 -
SUMRELL, OREW BOONE 28607 IUONE NC 20607 M

: NCD074503368 TREND LINE CORPORATION INDUSTRIAL PKWY HUWY 321 PO lﬂ! 188 E 704 328-2521 - -
N DAVIS CARL LINCOLNTON 20092 NICIORV NC 28601 . N
: NCOO000648436° TREND LINE FURNITURE CORP.’ MEST HOLLY ST. PO BDX 108 E - "
o DAVIS, CARL MAIDEN 26650 HICKDIV NC 20601 o
: NCD0O81332991 TREND LINE FURNITURE CORP. ATH ST. PLACE SW P.0. lDX ll! [3 - "
R DAV1S, CARL CONGVER 28613 HICKORY NC 20601 N
: NCD981756943 TRENT OLDS CADILLAC BUICKs INC HICHWAY 70 EAST PO BOX 1310 919 633-2212 .
N HENSONs PAUL NEW BERN 20560 NEN BERN NC 23560 o
: NCD981862345 TRI-AD PICKUP & DELIVERY, INC. 7609 BOEING DRIVE 7609 lOElNG DIIVE E 919 668-0039 "
. SHITH HARRY GREENBORO 27409 GlEENSlDRO NC 27409 M
: NCD382123010 TRI-AD PRESS 827 €. SPRAGUE ST. 827 E. SPRAGUE ST. . X 219 785-0003 N
" LABUDAs RICK MINSTON-SALEN 27107 MWINSTON-SALER NC ' 27107 t
: . NCD982091035 TRI-CITY TRANSMISSIONS 3836 HIGH POINT ROAD 3036 HIGH POINT ROA X 919 #35-1927 .
. €O0K, BILL GREENSBORO 27407 CGREENSBORO NC 27407 N -
: NCD981921208 TRI-STATE CUSTOM FIBERGLASS, I STATE ROAD 1961 PO BOX 369 X 919 235-2461 L
o MAYs KENNETH BAILEY 27807 IAILEV NC 27807 W
: - NCD982116964 TRI-STATE METALLURGICAL, INC. 212 BULB AVENUVE 212 BuLs AVENUE X 704 861-8348 -
. DEAMER, GEORGE CASTONIA 28054 GASTONIA NC 28054 N
r NCD981862543 TRIAD FREIGHTLINER OF GREENSBO 6420 BURNT POPLAR ROAD . PO BOX 08949 X 919 272-1153 N
. COWAN, CHARLES GREENSBORD 27419 GIEENSBORO NC 27419 M
: NCDO42322792 TRIAD MACK SALES & SERVICE INC 1386 SOUTH PARK DRIVE 1386 SOUTH PAIK DRI X 919 996-6060 b
. NHITFIELD, JOMN KERNERSYILLE 27284 KERNERSV!LLE NC 27280 -
. e e e o - -

 JERUELEEE D
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NUS CORPORATION AND SUBSIDIARIES ) ELECON NOTE
5 REFERENCE § 4

= B N T LT ce e s NP 0 .
e NG

CONTROL NO. F4-8909-5}’ 3 DATE: 12-28-89 TIME: 0900

DISTRIBUTION:

BETWEEN: Jim Edwards (Compliance OF: Hazardous Waste Compliance | PHONE: (919) 733-2178
Officer) Program

AND: Prince L. Goins, NUS Corporation .,269“

DISCUSSION:

-
IRy S X

1 spoke with Mr. Edwards and he indicated that they did not have’arPart A application for RCRA.

[,

NUS 067 REVISED 0685



REFERENCE # 5

Y;
TO CONSTRUCTION PRACTICES AND SIT]

STATISTICAL ANALYSIS RELATING WELL

OF WELLS IN THE PIEDMONT AND BLUE R
PROVINCES OF NORTH CAROLINA

U.S. GEOLOGICAL SURVEY
WATER RESOURCES nwrsﬁp

L}

ATTONS REPORT 86-4132

i

Prepared in cooperation with the

-

v

North Carolina Department of Natural Resources

and Community Deve e o
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Figure 6.--Geologic belts, terranes, and some major structural features within the
Piedmont and Blue Ridge provinces of North Carolina.
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Table 5.--Summary statistics defining depth to water, casing depth, and saturated thickness of regolith
according to topographic group in the Blue Ridge and Piedmont physiographic provinces
[Statistics for wells penetrating bedrock beneath the western edge

of the Coastal Plain sediments are given for comparison.]

Coastal Platn &/

Blua Ridge Pledmont
Well characteristic
Draws and Slopes and Hills and Al} Number Dravs and Slopes Hills and All bhmber All thaber
valleys flats ridges wells of wells valleys and flats cidges wells of wells walls of wells
Average water level 23.4 37.5% 62.9 37.1) 507 22.1 29.3 36.8 1.3 2,326 1.8 145
(feet below land surface)
Median water level 18 35 50 30 507 20 25 32 7 2,326 15 145
(feet below land surface)
Average casing 50.1 571.7 66.6 56.8 698 52.7 53.2 50.0 52.0 2,685 n.7 9]
(feer)
Medlian casing 43 55 60 53.5 698 4S 46 41 (1) 2,685 63 93
(feet)
Average saturated thickness 32.2 27.6 20.8% 28.0 422 33.6 24.6 20.4 2.0 1,749 41.7 112
of regolith (feet)
Hedian saturated thickness 28 20 10 20 422 28 15 9 13 1,749 4.5 112

of regolith (fest)

1

Topography of bedrock surface cannot be determined.

Influence of topography on well yield in Coastal Plsin is unknowm.
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18 GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA

The areas in which the different rock units occur are shown on individual county maps in the text.
reconnaissance nature of the mapping and the common variation of rock types within distances of ten
feet or even fractions of a foot make the geologic maps less accurate than desired. The type of rock ¢
trated or thought to have been penetrated by a well is given with other data in the well tables. The -
on 821 wells are tabulated and given with the county descriptions in this report. In order to compare
water-yielding properties of wells in the different rock units, tables were preparad showing the average de
average yield, and other important data for all drilled wells 3 inches or more in diameter in each rock u

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

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

Yield (gallons & minute)
Number Average ' . Per foot
lock type of - depth Per foot of well
wells ' (feet) Average . of 1 below water

i well i tablet

i ‘
Granite. - venereeneemeaaenancaaenannn . LI 254 1w 007 ' 0.08

Granite gneiss and schist-granite ' i
COMPIEX. s eeemmearmnnnnennnnsnnas t 1w 208 13 Mmoo
Granite-diorite complex.. K . 235 35 A4 .16
Gabbro-diorite.......... LT 302 3 RT . R
Hornblende gneiss and schist. . 104 . 24 29 13 i .16
Mica schisteceeeeeenaecaacnnes . 83 : 232 22 : .10 ' Bl
Slate and voleanics.oeeceecocucnancaant 33 i 133 15 n l A8

Allwells. o ooenieiaaaaaaes . 520 H 23 2 Bl : .13

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

TABLE 4.—AVERAGE YIELD OF MUNICIPAL AND INDUSTRIAL WELLS
ACCORDING TO Rocx TYPE

! !
‘ y % Yield (gallons a minute)
i ; |l ] i
H Number ; Average Average | Per foot Per foot
Rock type ' of i depth H of well of well
| wells i tfeet) : | below wate
! ! table
H { i ’
& : |
GO e eemeeeeeveeeeoeeeaeeenas ! uoo 508 i ! 0.0 | 0.06
Granite gneiss and mica schist-granite - i
comples...oocenuan 37 330 12 10 ’ -1
Granite-diorite comple: 10 328 52 16 | IS
Gabbro-diorite..ccne...... 29 413 38 09 10
ITornblende gneiss and schis 30 473 0 16 : a8
Mica schist........ 1 193 a8 n ! n
Nlate and voleanics. , . 14 260 k1 ” "

All wells, .

1 Assuming the water table to be an average of 33 feet bnlow the surface.

The table shows that wells penetrating intermediate or basic rocks such as diorite, gabbro, and
blende gneiss yield more than wells penetrating acid rocks such as granite, granite gneiss, mica schis
the slates and related acid volcanic rocks. This difference is probably due to the greater solubility
basic rocks and consequently to the ability of circulating water to enlarge by solution the fractures
basic rocks. Owing to the scarcity of wells in the Triassic sedimentary rocks, the average expected y.
wells penetrating these deposits is not known. Mundorff (1948, p. 29) shows that the average yield o
in similar rocks of Triassic age is 17 gallons a minute.
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FIGURE 11.—Geologic map of Catarwba County.
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FIGURE 12.—Map of Catawba County showing location of wells.
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INNER PIEDMONT, CHAUGA BELT,
SMITH RIVER ALLOCHTHON, AND
SAURATOWN MOUNTAINS ANTICLINORIUM

METAMORPHIC ROCKS

ROCKS OF BREVARD FAULT ZONE — “’Fish scale" schist and phyllonite,
graphitic; interlayered with feldspathic metasandstone, marble lenses

BIOTITE GNEISS AND SCHIST — Inequigranular, locally abundant potas-
sic feldspar and gamet; interlayered and gradational with calc-silicate
rock, sillimanite-mica schist, mica schist, and amphibolite. Contains
small masses of granitic rock

"-ﬂ FINE-GRAINED BIOTITE GNEISS — Strongly foliated; minor layers of
. amphibolite and muscovite schist

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

AMPHIBOLITE AND BIOTITE GNEISS — Interlayered; minor layers and
lenies of homblende gneiss, metagabbro, mica schist, and granitic
roc

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

£7r271 MEGACRYSTIC BIOTITE GNEISS — Poorly layered to massive; mega-

biotite gneiss

€Zq QUARTZITE — Interlayered with quartz-muscovite schist, contains
muscovite, andalusite, kyanite, or sillimanite
~€Zmg | METAGRAYWACKE AND MUSCOVITE-BIOTITE SCHIST — Meta-
et graywacke {biotite gneiss) interlayered and gradational with muscovite-
iotite schist; minor marble and granitic rock

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

METAGRAYWACKE — Contains quartz and microcline porphyroblasts

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

PHYLLITE AND SCHIST — Includes phyllonite and interlayered biotite
gneiss

INEQUIGRANULAR BIOTITE GNEISS — Weakly foliated to massive, con-

tains plagioclase megacrysts and, rarely, larger megacrysts of quartz
and feldspar

PORPHYROBLASTIC GNEISS — Massive to foliated, granodioritic, mig-
matitic
B GARNET-MICA SCHIST — Interlayered with amphibolite

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

INTRUSIVE ROCKS
Jd—\ | DIABASE — Dikes, gray to black

= CHERRYVILLE GRANITE (Mississippian, 351 my; 20,21) — Massive to
- weakly foliated; contains pegmatites, lithium-bearing on east side

DSc | CAESARS HEAD GRANITE GNEISS (Devonian to Silurian, 409 my: 13) —

Equigranular to porphyritic, massive to well foliated; contains biotite

and muscovite

:'SOg9 | GRANITE GNEISS (Ordovician to Silurian, 438 my; 17} — Poorly foliated:
interlayered with biotite augen gneiss

I O€gm | MIGMATITIC GRANITIC GNEISS — Foliated to massive, granitic to quartz
—_— dioritic; biotite gneiss and amphibolite common

~ gme.

T IDLINTEN MR ANTI DO D menr nm o P ;o T = en

crysts of microcline and quartz; local mica schist, amphibolite, and .

CHARLC

v

e -
LA FINE-GRAINED BIO
“.l*"lhl"i"” layers of amphibc
PIETERY  FELSIC MICA GNEIS
s and schist
BIOTITE GNEISS AN
dant potassic felc
cale-silicate rock, ¢
Contains small m-

F.o88v2] METAVOLCANIC RC

e

MAFIC METAVOLC#
tuffs and flows, ¢
intrusives and mir

v FELSIC METAVOLC,
flows and tuffs, lic
ate metavolcanic

€Za | QUARTZITE — Mass
sillimanite, chlorit.

<Zph PHYLLITE AND SCH.
minor quartite

DIABASE — Dikes, ¢

PPg GRANITIC ROCK (F
Megacrystic to ¢
group) - Churchlar

DSq GRANITE OF SALISE
415 my; 5) — Pin’
e Salisbury, Southm
~DSs ™} SYENITE OF CONCC
cludes the Concor
DOgb GABBRO OF CONCC
479 my; 24)— Ba:.
dington intrusives

GRANITIC ROCK —
contains homblenc

SHELTON GRANITE
lineated granitic tc

2l METAMORPHOSED

METAMORPHOSED

METAMORPHOSED
mafic plutonic-volc

META-ULTRAMAFIC
serpentinite, soaps
bodies shown

€Zg METAMORPHOSED
“locally contains ho:




INVETINE Y

AR

> ]

B S
i Ao
LY (Mol
<) Y P

i




Ground Water of the Piedmont and
Blue Ridge Provinces in the
Southeastern States

By H. E. leGrand

GEOLOGICAL SURVEY CIRCULAR 3233

Weodkongten 1987

- Bl — - -m"‘._

I' ; REFERENCE & 10 - -
CONTENTS
Page Page
Introduction..ccvevccecmcoacmosencacs ] Chemical quality of the watler...ec....
- Evalusting 0108 ccvenceccccsncsccaann ! Contamination of grousd water........ (]
Yield ceciciccacoceacrconascmcsvanen 4 Geners! statements about ground
Depth of welleoceancccacacsccccccenn ) water in the reglo .caceeeencnneeae [
Fracturens in the rock ...eccvecnccceen 3 Sources of informat| coon 1]
Water (abl® cecncencnnccscconmccacane [}
ILLUSTRATIONS
Page
Figure I, Uenerslized geologlt MaP.accccccncocancncrcccacecacocccscccncccscccnnns 1
3. ‘I‘opo(npue map and pronlu of ground surface showing rating tn
pointe for topographic positions 2
3, Qreph showing reting in pointe for eoll LRICKNENS ceeeccnccccncaccccaroccane 1
4. Graph showing probability of getting a certain yleld from s well ll
dLiferent 61868 ceecavecccccccnnocrcrrnencacscvacscacnennasencsasrrsronn 3
3. Photograph of countryside in the Blue Ridge province showing approzlmats
ratings for topogrephy.... e .. 3
6. Photograph showing srea where soll zone {p uhly very thin 4
1. Curve showing relation of yield to drawdown ccccecacccacee 4 I
9. Disgram showing yield of a well at two differeat pumping rsl s
9. Diagram showing exteat to which deepening of average well lacre 4 H
10, Sketches of six typee of ground conditions showing distribution of fractures . []
11, Hydrograph shows that the water table generslly declines in summer
and fall .uanvacccaccncecaccccncciaccnccnen cane ]
- 12, Sketch of dry sone 1ifted up 10 show water table ..cc.ncccvaccncaccaccnccanas ]
TABLES
!
! Page
Table t. Use of numarical raling of well site to estimatle the percent chance
of succesn of & well ... 3
3. C ! of cheraical constituents and their characteristic offects on
water use la the reglon..... secescscsssvssnascee 7
[}



Ground Water of the Piedmont and Blue Ridge Provinces
in the Southeastern States

By H. E. leGrond

INTRODUCTION

This circulsr summarizes the underground
water conditions in the Pledmont and Blue
Ridge provinces of the Southeastern States—
the region shown on the geologic mep ((ig. 1).

There are several waye of developing water
fromthe ground In this region. In earlier days
springe were used because they are n

dlameter and sre commoaly lined with con-
crete or terea colta pips; these wells do not
erxtend Into hard rock and go dry Uf the weter
table falls below the bottom of the well. Drilled
welle, which are now the most common source
of ground-water supply snd which srethe chiel
concern of this report, are cased o the hard
rock sad extend 88 open holee into the rock.
Although some drilled wells sre ss amsll as

{n coves or on lowland slopes. Almost all
springs in the reglon yleld between § to 3 gal-
lons per minute and rarely show a significant
decline in yleld durlng dry weather. Dug wells
were common in the past, bul they are being
replaced by bored and drilled wells. Bored
wells, llke dug wells, are se much as 2 feet In

EXPLANATION . — Y
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2 inches ia diameter and others are s large
as 10 Inches, the most size 18 sbout
S or 6 inches. Almost svery well (n recent
yeare has been properly constructed to pre-
vent water on the ground from ruming down
the outstde of the casing into the well.

EVALUATING StTES

A special attempt 18 made to help those who
are intarested in the yielde of wells. Because
ylelds of Individual wells (n the region vary
grestly within distances as short ss 100 {eet,
estimates of potential yields of prospective
wells are diificult to meke. Thie fact has led
frequenily to water shorteges, excesalve comte,
Inconveniences, or undue anxiety in many
cosee. Aes the yield of s well is urpredictable,
the next best spproach le (o attempt to show,
on a percentage basls, the chance for a cortaln
yiold from a well (or different conditicas.

Although many factors determine the yield
of & well, iwo ground conditions, when used to~
gother, serve as a good Index for rating & well
site. Thesw conditions sre topography and soll
thickness, The ratinge ase based on the fol-
lowing statement: ligh-ylelding wells are
common where thick residus} soile and rele-
tively low topographic sress sre combised,
and low-ylelding wells are common where thin
solle and hlitops are combined. By comparting
canditione of & site sccordiag to the topo-
graphic and soll conditions ome gets a relative
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rating valus. For example, the fallowing topo-
graphic coaditions are assigned point velues:

Poate Topogeophy

Figure 3 showe values for certsin topo-
graphic condttions. Figure 3 ahows rating
values for soll thickness. The soil zone in
this report Includes the normal solls and also
the relatively soft or westhered rock, The
topographic conditions snd soll conditions are
ssparstely rated, and the points for eech are
added to get the total pointe which may be
used in table ) to rate a oile,

Using two well sites, A snd B, ss ezamples,
we can evalusts each as (o the potential yleld
of a well. Site 4,2 pr dr ded uwpland

POINT VALUE FOR 30N PHICKNESS
L]

I
]

12-18  Thich sed=An rach sutcrngd

Ngoe 3, ~Yatiag is priun lor vadew sondivions of sl thichuem,

Voble L—Use of mmenrcal rating of well 51t 19 cstimate
the percent chancs of swccess of & well

[Data ars besed on maximum depth of 300 feed
or maximum drawdown ol water level of
about 200 feet. No Interference from pump-
Ing Is sssumed. Numerics] rating o obtain-
ed by adding rating in polnte for topography
and soi) thickness}

{4-point rating for topogrephy in fig. 3) having
» relatively thin soll (§-point reting for sail
charscteristic in (ig. 3), has =u tots! of 10
points. In teble | the average yield for site A
1s 6 gpm (gallons per minute). This aite has a
§S-percent chance of yielding 3 gpm and 2 40-
percent chance of ylelding 10 gpm. Site B, a

Total [Aver Chance of success, in percent, for

points] age a well to yleld at least—
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frompi A siie with 16 pownts e 3 chances in §0
of yiolding 04 loasl DO gallens por munule
g § chences = (0 of yaising 10
gullons por murwsin

4. =Prebabilivy of gvoving & covtain yiald fram o well o8
Aifferont ste dnviag verias tethl-going mtiagt,

draw or slight sag in topogrsphy {18-point
rating) heving s moderstely thick soll (13-
point rating), has & totsl of 30 points, an aver-
age yleld of 30 gpm, and & 73-percent chance
of yielding 33 gpm. Referring to ligure 4, we
sex that the 10-poist site has less than 1
chance in 10 of ylelding 40 gpm whereas the
30-point site has better than an evem chance
of ylelding 40 gpm.

Some topogrephic conditions of the region
and a few topographic retinge sre shown in
figure §. Wells located on lopes are

ly more productive than welles on con-
vex glopes or siraight slopes. Broad but slight
concave slopes nesr saddies in gently rolling
upland aress are especially good sites for po-
tentlally high-ylelding wells. On the other
hand, steep V-shaped valleys of the gully type
may not be especially good sitss, aad they
should be svoided If surfece drainage near the
well ls 80 poor that tamination (s posaibl

More difficulty Ils llkely to occur In reting
character of sol)l and rock than in raling

Pgme §.~T0e ot & My hin thave soul smwvepe
= - b Sy

topogrephy. Everyone should be sble to de-
tormine by cbaervation If the soil (s thin (less
than 7 soll snd rotk points as shown in ligure
§) and I the soil 1e falrly thick {more than 10
8cl] and rock points), but the intermediate
Falings are difficult to make. If the observer
le unsure of the soll and rock rating above the
S-point (thin eoll) value be may ch s l0-
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grester percentage of yield i reached before
the grester percentsge of drawdown, Figure 7
shows an approximate relation of drawdown to
yleld for an average well In the reglon. Note
that the yield-drawdown relstlionships of ail
wells lie within the shadad sone and that aver-
sge condiijons occur on or msar the heavy
line. As an example of the relation between
yield and drawdown, we may consider a well
330 (eet deep having s static water level of 30
fesl below lond surface. (See fig. 8) This well
yielde 40 gpm with & pumping level ot a depth
of nearly 320 (est; the pump might better be
oot at 120 feet (50 percent of drawdown or half
the thickness of the water) where about 38 gpm
or 90 percent of the relstive yield could be
reslized. Nt is y and ical
to lower the water lovel of & well to & poeition
near the bottom unless the yield le so poor
that the water stored in the well is needed.

There is no simple definition of the yield of
& well—sspecially (n the Blue Ridge and Pled-
mont provinces. Yielde for various levels of
the water In the pumped well sre rarely

polnt value for the site with sssurance thet he
Is fairly correct. White quarts of flint, which
occure os velns and a9 rock fragmente on ke
ground, s not considered a true rock ia thls
report becsuse it pereiste In the soll sone; a
quarts vein in many cases (s considered fo be
s slightly (avorsble indication of s good well
oite,

kn The ylalde In thie report are consid-
sred to be standerd for wells sbout 300 feet
desp which are pumped sbout 13 hours each
day and In which drewdown of the water level
s sbout 100 feet; it is assumed that there s
na inter(erence by pumping from other wells,
which would incresse drawdown,

The numerical rating aystem is not Intended
to be precise. One person may rate a partic-
ular site ot 13 poiats, whersae another persoa
may rate i at 17 points; such & smell differ-
once in rating would not be mislesding. Al-
moet sveryons’s rating will be withia § points
of an everags rating (or s site.

- YIELD

The term ®yield® la not definite but is the
reported cepacity of s well to produce walsr,
gwwmerally during a short pumping teet. The
water level in & well will stebilise if a cortain
limited yieid or withdrawal of water s malne
tained; however, a greater withdrawsl or yleld
will csuse the water level to fall. In meny
cages the water level contisuse to fall wntil
the purmping stops so thal continuous pumping
would result in & smaller yield than that eeti-
mated esrlier. The percentage of relative
yiold 1a nat directly proportionate to the per-
contage of drawdown of the water level, but the

8
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DEPTH OF WELLS

How deep should a well be drilled? This

estion (s not eesy to anewer for an Individ-

1 well. In moat places fractuces (n the rock
smaller and lewer with depih sad desp

Hling: may sot be sconomical. Figure §
® the percentage of total yield for certain
» ln an aversge well,

The following table shows the percentage of
110 that rench thetr meximum yields stcer-
depthe below which drilling (s ueeless. As

Deplt Percentage
(lese) of wolls
b 2
it ]
= 2
- H

Lond surtece

| [
e _..gzg
-3 3
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Pigwe 9, ~fasmut » which denpening of svangs wall laweasy the

most of the intercomnecting fractures occur In
& sone no deepar than 150 feet below the land
surface, it may be wise {0 drill no deeper than
150 feet 1 the yleld {9 very poor, or no deeper
than 300 fest in almost all cases,

FRACTURES NN THE ROCK

Figure 10 {llustrates slx different fracture
patierne Ia rocks pemetirated by welle. To
simplify the illusirations the water tadle ead
soll thickmess are comsidered walforms, and
esch well, cased to $0 feet, is 230 feet deep.
The approximate number of itmes each gen-
sral pottern of fractures occers {n 100 wella
Is shown ia percemtage bemasth each type.
Well A penetrates no fractures below the cas-
ing; thersfore, the well yiolde no waler. Well
8 peneirstes & fracture sone in which two or
movre Irectures occur a fow fost below Lhe
caning. This type of well is common. 0t may
yield an much s 10 10 30 gpem for & period of
several minutes until the fractures sre drain-
ed. Then its yleld will Jikely docline sudden-
1y, and the amount of decline will depend wpon
the amount of water transmitted (o the well by
the sol] and the underlying thia some of frac-
tured rock. That part of the well below the
fracture zone contridutes no weter and scte
only ss a storsge reservoir [nlo which weler
deaine. The yield of this well does nat In-
cresse with increased drawdown., Well C pon-
sirates only one fracture, 8 large one near the
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top of the fresh rock. This well is aimiler ta
well . 1t may yield considersble water for a
few minutes until the stored watep tn the frec-
wre is drained. The peremmial yisld, under
cont pumping, will depend om the per-
meabllity of the soll and westhered rock and
on the amount of water that (s released to the
fracture. Wall D panetrates several fractures,
which contribute small smounts of water, and
a large (racture at a depth of shout 90 (eet.
Well £ penetrates several small - 1o medium -
sized fractures. These fracturss are larger
and more closely speced in the upper part of
the bedrock. Well F penctrates only one Irec-
ture—a large one below a depth of 300 feet.

WATER TABLE

The waler table, or upper surface of the un-
derground resarvoir, continuously fuctustes
and reflects changes In mmderground storage.
During droughts we see evidence of a fslling
water table when many shallow wells go dry.
We also can detect a lowering of the water
tsble locally around wells from which water
{s pumped. There (s & continual discharge of
ground water by sespage Into streams, by
evaporation, and by tranepirstion through veg
etation. The discharge causes a gradusl low-
ering of the water (able except for periods
during and immediately after significant pre-
cipitation when recharge to the underground
reservoir exceeds the diecharge from it and
the waler table rises. Figure 11 shows the
trends of water-level fuctustion in a well ot
Chapel Hill, N.C. The water level in this well
s controlled entirely by maturs] conditions,
and its fMuctuation is typice] of that in the re-
glon. There is » characteristic sessonsl
change in the water table, which begins to de-
cline in April or May owing ta the Increasing
amount of eveporation and tranepiration of
plants. In N ber or De ber, when much
of the vegetation hes bdecome dorment, the
precipttation (first keo up the # rtime
voll-molsture deficlency and them again be-
Comes offective in producing recharge, and
the water table begine to rise. In a year of
normal rainfall the recharge to the under-
ground reservoir s approzimately equal to
the diacharge from (1, so that the water tadble




WATIR TARS
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and thew charactensiic effects on water mog o the regiom

[Concentrstion in parts per milllon except ae indicsted, Occurrence, where noted, s given in
parenthesis after concentrationa)

Conatltuents

Concentration

Charscterisiic effects on watsr use

Stlica 3104) . ceveccennn.

Iron (Fa)caceveccnnnnn..

Catcium (Ca) and
magnesium (Mg) ..... -

Bicarbonate (HCOy) ...

Sulfate (304) . cuee... -
Chioride (C1) ..ccuecccan-
Fluoride (F) __....... ees
Nitrate (NOy) . ccauenenn.
Dissolved sollds ....... -

Hardness ae equivsient
CaCOg-eecnccnancscan

[ 11 S, eseamenne crcsen

Rarely lese than 15 or more
than 43, commonly 20 to 33,

Commonly lese than 0.3 In
natural water, but corroalon
of irom plpes from water
with pH less than 8.8 causes
s fairly common iroa prob-
lem,

Rarely lees than 3 or more
than 80 (commonly 3 to 30
ia water beneath light-
colored soils and 13 to S0 1n
water beneuth dark-colored
soils),

Rarely lese than |3 or more
than 150, commoniy 30 to
100,

Rarely 1ess than | or more

Rarely less than | or mare

Forme hard scale in pipes and bollers
but ot normally a sertous problem
in the reglon,

More than 0.3 ppma stains leundry,
ulensile, and fixtures reddish brown,

[Cause most of the hardness and scale-

forming properties of water, (See
hardness below.)

IConcentrations in regiom are not gen-
erslly high enough to cause trouble,

oncentrations In regioa ere not gen-

ity taste to water having more than

than 100, commoaly ) to “.F-.““' high snough 1o ceuss trouble,

than 40, commaonly 1 to 20,
Rarely more than |, commonly
0.0100.8,

Rarely more than 20, com-
monly less than 10,

Total of all minersl matler
carely exceeds 230, commeonly
T0to 130,

Rarely lese then 10 or more
than 130 {(commonly 10 to
30 In water beneath light-
colored soll® and 40 to 200
In water beneath dark-
colored eolls),

Rarely lees than pH of 3.3 or
core than 1.5 (commonly
5.3 10 6.0 in water beneath
LUght -colored solls and 8.8
to 7.3 in water beneath
dark-colored solls).

o few hundred parts per miilica.

IConcentration between 0.6 and 1.7ppm
in water retarde decsy of teeth, but
amounts In excess of 1.3 ppm may
cause mottied enamel of testh,

Where concentration {8 greater than
20 ppm, contarmnination from sewage
may be suspected, Water of con-
contrations greater than 43 ppm
may be harmiul to badies,

Water containing more thas 1,000 ppm
of dissclved solids ie wmeuilable for
most purposes,

ICeuses consumpiion of soep before
1sther will forta, Hard water forme
acsle (a boilers and hot water
hostere. Waler whose hardness le
{ess than 60 ppm Lo considered soft;
81 to 130 ppm, moderstely hard;
121 to 100 ppas, hard; more than
183 ppm, very hard.

[Values lens than 7.0 Indicste acidity,
and corrosivensea of water gen-
erslly increasesn with decressing
pll.

] CAOUMD WATIR OF THE PEDMONT AND BIUE RIDCE PROVEICES B¢ SOUTHRASTENN ITATES

st the end of the yesr Is st sbout the same
level se st the beginning of the year. Wells
drilled into rock may, when pumped ot Nll
copacity, yield slightly less during the driest
part of the year when the water table g low.
Yet there appears to be no evidence to support
the general bellef that the water (able has
been declining during recent yesrs.

CHENICAL QUALITY OF THE WATER

In comparison with ground water in widely
scattered regiona of the world, the water In
the Pledmont and Blue Ridge provinces ranks
among the best in chemicsl quality. (See table
3.) Most of the water is low In lotal disscived
solide and 1a genersily soft, but some ls mod-
orately hard.

.

Iron In water te the moet common com-
plaint. As little ae 0.4 ppm (parts per million)
will cause a red stain on plumbing fixtures.
About 3 of every 10 wells yield water with
lese than 0.3 ppm of iron. About 4 of 10 wells
yleld water with just enough lron (o csuse &
slight staln, and about § of (0 wells yielde wa-
ter that has considersble lran. Some lroa
probleme result when (roa (s dissolved from
rocks, and other problems result when water,
moving through iron pipes, consequently picke
up 8 brown (ron stain by corroeion. It (e tm-
portant to determine the source of the tron,
whether dissolved from the rocks or from the
pipes, before methods for ite removal sre
employed. Most of {he water is sntlefectory
for use without any type of treatment (table 2).
Yet an snalysie of the water should be made
a8 s0on s8 8 well le drilled to determine If
trestment s y. It s not poseible to
determine the quality of water befors s well
Is drilled.

CONTARMATION OF GROUND WATER

In view of the many Iumdrede of thousands
of wells that sre interspersed with about aa
oquel sumber of septic tanks and other waste
sites, it is proper to give sericus attention to
the possibility of contaminsting an iadividual
water supply. Thetendency for ground water—
snd contaminants that might be in I+—40 move
nsturally from wpland aresss towerd eiream
valleys offershelp in planning wells and waste
sites to avold contaminstion, A well that {s
pumped may modify the nstural movernent of
water and drew cosdaminated water loward {t;
this condition is more likely where the sol) is
thin or absent than where it s thick. Care

should be taken to see that no water {rom the
fsnd surface can seep esasily Inta the well
around the casing. Not anly (s the well site
Important but so is the weste eite. In most
cases the chances of contaminsted water (rom
s waste site moving into a well are not essy
to predict, bt a few general slatements can
be made. For example, st & waste site (1) a
deep water table Is safer than a shellow water
table, (2) thick soll ia safer than thin soll or
rock outcrope, (1) sandy soil with some clay
msy be better than e clean sandy ooll or a
sticky clay soll, and (¢} a slope of both the
land surface and the water tsble away from e
well s better than one toward i.

The sol) and westhered rock are generally
affective in preventing waste materisle (rom
passing through to underiying rock (ractures,
but the combinstion of (1) certain types of
wastes, {3) excesetve Quantities of disposed

stes, and (1) thin soils mey result In con-
taminsted water resching bedrock [ractures,
Once {n the bedrock fractures the comtamli-
nated waler may move essily to weter sup-
plieg, Only » small percentage of wells have
been contaminaled, but proper cere In locsting
and construcling wells and waste sites must
be taken to minimise the risk of contamina-
tion, Minimum standards specified by hesith
officials, such as those relating to permeabil-
ity of the soll, distance between o well and s
waste site, and depth ol the water table, must
be followed,

GENERAL STATEMENTS ABOUT GROUND WATER
M THE REGIOM

1. Ground water may be conaldered as oc-
curring in an underground reservoir, the wa-
ter being held in the open spaces of the rock
materials. The water table, representing the
top of the ressrvolr, generally llee iathe clay,
or disintegrated rock melerials, Ia the lower
part of the reservolr, water occurs in inter-
connecting (ractures in badrocl; the fractures
dimintsh tn mumber and eise with incressing
depth. Waler enters the fractures by seeping
through the overlying clay, and drilled wells
draw water from these fracturea, The sourcse
of this water is precipitation In the general
aren of & well and not In some remote place,

2. A layer of reeidual soll and westhered
rock lles on the fresh rock In moet places;
the thickness of the soll and westhered rock
ranges {rom sero to slighitly more than 150
feet,

.
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3. The water tsbla has s hill and valley re-
stion that spproximately conforms with sur-
sce topoyrephy, although the weter teble {s

sewhat (latter. (See fig. 12.) For example,

creok or river 18 (he sucface expression of

o weter table in & valley, bit benesth 8 hill

water table may be 30 to 70 {eet below the
round eurface. Ground water, like gurface
ster, hes the teadency lo drein away from

) hills to the valleys. This tendency helps
In planning the location of wells in celetion to
ther wells and to sources of posaidle com-
lamination,

4. A close network of stresms prevails, and
n most pleces on en wpland srea s perenaial
stream i lese than | mile away,

3. Toward the streams is & continuous flow
of groumd water, Some of the owtflowing
ground water 18 wesd up by evaporation and by
iranspirstion of plants (n the valley srese; the
remainder of the weier dlecharges se smsil
springs and 88 bank snd channel seepage Into
Ive streams,

6. The natursl mavement of ground water s
relatively short and is almost everywhere re-
stricted to the sone underlying the groes topo-
graghic slope extending from a perticulsr
land-gurface divide to the adjscent sireame,

7. In ldeal cases the pumping of & well
csusen the waler table tobe depressed smooth-
1y in the shape of an laverted come, the spex of
the cone being in the well; however, the er-
ratic distribution of rock fractures and the
contrasting mature of permesbility between
rock fracmres amd overlying eolls ceuse the
depressed part of the waler lsble to extend
unevealy srouvsd s well. Where two heavily
pumped wells are withia s fow hundred feet of
oach other; there 18 s strong lkelthood of
some imterference of pumping level between
the two, bt Ln most cases there 18 act any sp-
precisdble iaterference betweem low-yielding
wells 8 few amdred foet apart, From s pump-~
ad woll the depressed part of the water tsble
rarely estends bensath o peremmisl stresm or
benesth a hilltop to a slope om the opposite
slde, Well isterference 18 Jocal, and there L
no regionsl lowering of the water tsble be-
csune of pumping.

8. The relation of the depth of s well to
yield of the squifer is mot simple. Ia spite of
some bellefs, water siresdy availsbloto a well
Is rarsly lost by drilling deeper; thersfore,
there Is alwsys s chance of getting o larger
supply by increasing the depth of the well. Yot
this chance becomes poorer ue the well deap-
ens becsuse the interconsecting Iractures and
the sbility of the rocks to store and transmit
waler decrence significantly with depth, Mocre
than 80 percent of al} water occure in
the firet 100 lest balow the water teble. Oen-~
erally two welle 208 teel deop eoch will yleld
mors water than ons well 400 feet deep,

9. The reletionship of topography to yield
is emphasised. The grest majority of wells
are locsted on hills or emooth wpland slopes
L of comvemi wd b theoe lo-
cations appear safe from sources of comtam-
instion. Yet the percestage of low-yleldiag
wellg Is much greater onhills and upland com-
ves siopes than fa lowlands or drews (canceve
slopes that lead upwerd from a velley to &
ssddle or eway-backed position I & ridge).
Steep-eided depreseions, such ss gullies snd
ravines, should act be {dered piabl
sites for wells.

10. In general, wells are more productive
and tend 10 have & more steble yesr-rowmd
yield wharethere (s athick mantle of soll thaa
whire bare rock crops out. The presence of o
soll cover and the sheence of rock cutcrop

suggest that water moves downward into the
rock and I8 not resdily shunted towerd the ad-
jecert valley; in fact, the soll cover suggests
that intercomnecting rock (rectures sre avail-
sble to store water and totransmit it to wells.
Where there is a guod soil cover, the water
table gonerally les in it; therefore, the stor~

" age copaclty in the vicinity ls much grester

than where bare rock ls expoeed and whers
the only weter in storage s Ia the rock frece
tures that might be quickly drained.

11, Simple clesr-cut statements sbout the
water-ylelding propertiss of the various types
of rocks are act essy to meke. There are
many varisties of ignecus and metamorphic
rocks, but for a discussion of their ground-
water properties they may be grouped as fol-
tows: (1) S hat ive g rocks,
such 88 granite, and (3) metamorphic rocks,
such 38 schists, gneisses, and sistes, which
may show an alinement of minersls or am
slinement of cleavage planes or openinge
slong which water may move, In some places
& type of rock msy have distinctive water-
boaring characteristics, but, if so, it lo slso
likely to show distinctive topographic sad soll-
mantle features; Topogrephy snd soll-mantle
features are readlly obssrved and may be
uwsed a8 criteris for predicting the weater-
yielding potential of s well site, whereas the
water-bearing characteristics of a type of
rock by (tself may de obecure. Al aay rate,
there are (oo many complex factors Involved
to justily gensralisstions showt the yield of
wells s individual types of rock.

12. Whenever water 18 pumped from s well,
the water level is lowered in snd sromd the
well, The drawdown (ncreeses with em In-
crense in the rote of pumping, slthough this
relstion Is act slmple. For ezmample, a well
ylelding 30 gpn with & drawdown of 50 feet
will mat double ita yield by imcressing the
drawdown to 100 feet. Jasteed, R will yleld
less than 40 gpm and pechops w0 more thaa 28
10 30 gpm with @ drawdown of 100 (eet,

13, Some wells that are pumped heavily
tend to decline gredually ia yisld. This fact
may bes dus te the (ollowing cir t

GO WATIR OF THE PEEDMOMT AMD MLUR RIDCE PROVINCES BN SOUTHEASTIAN STATES

s 3 stable sdjust t bet the t of
water thel the Iractures cun feed into the well
and the amount of water available to drsin
through the overlylng clay Into the fractures
feeding the well. Fafiure to have imowledge of
water-level fluctustions as & result of pump-
ing s the cause of many well problems and of
the erronecus conclusion that well supplies
are not dependable. If s well tends Lo have an
unstable yield, It is probably overpumped. A
reduction in the rete of pumping and conse-
quently s ralaing of the water Jevel will resuit
in & peremmiaily asle yleld. Constant pumping
at & maoderste rate does not damage s well.

14, There is s tendency for rocks under-
lying s light-colored soll 1o yield water that i
Jow in dlssolved mineral matter end Is soft,
On the other hend, rocks wnderlying darker
soils (dark red, brown, sad yellow) tend to
yield water that i slightly hard, or hard, and
thet may taln objectionsbl e of
iron,

13. Many people think that a shallow depth
to the water table ls an indication of a good
yleld of a potential well, but this is not s rule
to lollow, In (act, where the water tadle ls
only a few fest beneath the land surfsce on an
upland srea, the rock fractures msy be so
scarce that water msy mot be sble to move
downward (n the rocki It is held aear the
ground surface and perhaps is sunted out to
the land surface as a wet sespege spot on 8
steep slope. .

16. There sre many mistsken notions about
the avallsbility of ground weter In the region,
These notiocas arige trom lack of knowledge of
the occurrence and movement of ground water
and of the behevior of wells. The common er-
ronecus statement that a certain toww inthe
reglon could mot depend on wall water stems
from the existence of a limited mumber of
wells; never has the underground reservolir
beneath say town or city tn the reglon been
completely depleted of ite water. There has
been & tendemncy for towns of sbout 3,000
people 10 comvert from well supplies to a
trested surface-water supply: sech conversion

The sise and setting of & pump are determined
from » short baller or pumpling test when the
well {8 completed., Such s short test may not
{ndicete the long-lerm yield of the wall be-
couse the {iret water io withdrawa form stor-
sge In the rock materiale, snd many hours,
days, of even moaths may pase before there

iy occurs whem the towa requires
more than 300,000 gallons of watler per day,
sn amount which only a few wells in aggregate
may not produce. Faw towus have the experi-
enced persons with diversified kmowledge of
wells and ground-watsr cosditions to provide
the good management comparshie to that of
municipal surface-water supplice.
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. 1
SOURCES OF MFORSATION have contributed in some way to the results of i
this report. Purther informetion showt reports k__. J

There are many sources of information published or work tn progresa may be cbtain-

R ground-water conditiona In specific od from the district offices of the Geological

o of the region. At least one agency in Survey (n each State or lrom the respective *
ch Stste has coopersted flnancially with the Stete coopersting agencies.
S. Geological Survey, and these agencles
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GROUND-WATER HYDBROLOGY ‘

Hydrologic Cycle

The natural and continuous circulation of water between the atmos-
phere and the earth is called the hydrologic cycle. Water in the form
of rain or snow (precipitation) falls upon the surface of the earth. Par
drains off directly into streams and eventually to the ocean (runoff).
Part of.the water is evaporated or transpired by plants (evapotranspira-
tion). A significant part of the precipitation infiltrates the soil
cover into underlying rock and reaches the zone of saturation. The water
in the zone of saturation is called ground water. After it reaches the
zone of saturation, it flows toward places where it discharges into '
streams or lakes or directly into the ocean, or where it comes near
enough to the surface to be lost by evaporation. The cycle is com-
pleted by the return of water to the atmosphere in the form of vapor
(£ig. 6). '

Occurrence of Ground Water

Ground water occurs in rock openings that may be either primary
or secondary. Primary openings are formed at the same time the rock
was formed, such as the épaces between pebbles in a gravel bed. Second-
ary openings are those formed after the rock was formed, such as fracture
and solution openings. Crystalline rocks, including granite, gneiss, and
schist, have little pore space between the component grains. The opening.
vhich yield water in these rocks are secondary, and include joints,
fractures, cleavage planes, planes of schistosity, bedding planes, and
solution channels. These are not uniformly distributed through the rock.
Most of the ground water in the Asheville area occurs in secondary open=-
ings. Some exceptions are water in local sand and gravel deposits.

An underground zone or layer which is a source of water is called
an aquifer. Where the water is not confined beneath an impermeable layer
of rock, the upper surface of the zone of saturation (called the water
table) is free to rise and fall with changes in atmospheric pressure and
precipitation. It is not a flat surface but generally reflects, in a
subdued way, the irregularities of topography. The water table inter-— ‘
sects ground level at springs, streams, lakes, and ponds. Where ground

- water occurs only in irregularly distributed fractures and other second-

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

pressure to cause it to rise above the level at which the aquifer is

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

well. The imaginary surface that coincides with the static level of
the water in the artesian aquifer is called the piezometric surface.

Almost all haqd-dug wells are water-table wells. It is possible
that a‘few of the'deeper ones in this area, which were blasted into
solid rock at the bottom, may be artesian. Some of the drilled wells
are known to be artesian. These include several flowing wells and
others where the static water level differs substantially from the
water level of a nearby dug well or body of surface water. In most

.of the drilled wells inventoried in the course of this study, it was
not possible to determine whether water-table or artesian conditions
prevail, because the depth at which water was reached is not known.

Springs are usually located at the head of a draw or the foot
of a bluff. Springs may occur where the water table intersects the
ground surface, as at changes in slope.

Because of soil cover or sealed enclosures, it is usually dif- ‘
ficult to ascertain the nature of the origin of springs. In a few
larger:springs, the water can be seen issuing from fractures in the
rocks.” Most smaller springs appear to issue from the contact of soil
or saprolite and unweathered rock. In this type of spring, water seeps
into the soil on a hill and forms a thin zone of saturation just above
impermeable bedrock. Where bedrock crops out, the overlying zone of

saturation intersects the ground surface, forming a spring.

Current Use of Ground Water

Springs

Springs are common throughout the Asheville area, particularly
in the hills., Most of the springs are small, with yields of about 1
gpm (gallon per minute) or less.

The largest spring known in the area is Bubbling Spring, in the
flood plain on the southwest side of the French Broad River, 1 mile
northwest of Hot Springs (Madison County). It has a reported yield of
about 250 gpm when pumped. The water is probably rising from the Rome ‘
Formation through a thin cover of alluvium. The Rome Formation has

many minor crenulations and dips nearly vertically in exposures in the
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Table 2.2 Range of Values of Hydraulic Conductivity
and Permeability
Rocks |Unconsolidated k K K K K
deposits (darey) (em?) (cm/s) (m/s) (gal/day/it?)
| -10% 1073 102 (i
~10°
< L10% +107% F1o 107!
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] L 105
| l S 103 107 Rt 1072
= l I - 104
8% - ! 1102 11078 L107' 1073
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eS @ s [10°
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2E28 & L1 F1078 1073 11078
DO 0 -
l e 22 >.| - 10
S&q| = 107 F107® F10™ F107®
g g o Q mw 1
55EZ 0 g1 L102 10" L1078 Lio7 |
SeE S g 2
SESSS = - 107"
w| Esg & 10 [10™ 107 1078
(=]
@ = l -4 -12 -7 -9 [ 1072
= -10™* F102} 1077 F10
o B
&8 _5 3| , -8 o [107
| |2s5 107 [10™ 1078 10
B | 28 - 1074
35225 107 1074 L 10 107"
3E8°F - 107
85439 l L1077 1078 1070 | 1072
$s5g¥ ;3 1076
ez | L10°® LypeLyo" -10
| - 1077
Table 2.3 Conversion Factors for Permeability
and Hydraulic Conductivity Units
Permeability, k* Hydraulic conductivity, X
cm? ft2 darcy m/s ft/s U.S. gal/day/ft2
cm? 1 1.08 2 10~ 1.01 % 108 9.80 x 102 3.22 ¢ 10? 1.85 x 107
fi2 9.29 x 102 1 9.42 x 101 9,11 x 103 2.99 x 106 1.71 x 1012
darcy 9.87 x 10~9  1.06 x 10-11 1 9.66 % 10~6¢ 317 % 10-5  1.82 x 10!
mis 102x 103 1.10x 106 1,04 x 103 1 3.28 2.12 x 106
f/s 311 % 10°¢  3.35x10°7  3.15 x 104 3.05 x 10-! 1 6.46 % 103
U.S. gal/day/f125,42 » 10-10 583 x 10~13 549 % 10~2 472X 10"7  1.55x 106 1

*To obtain k in ft2, multiply & in cm2 by 1.08 X 10-3,
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NORTH CAROLINA NQTURQL}HERITQGE FROGRAM ELEMENT LIST
|
'} O state fed state olob
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HYBEORSIS ZANEMA ‘ sc 83 G37?
SANTEE CHUB ,
DRY-MESIC OAK-—-HICKORY FOREST 55 E3]
AMORFHA SCHWERINII ‘ (] &2 63
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DWARF-FLOWERED HEARTLERF .
MONOTROPSIS ODORATA SR ' se G3
SWEET PINESAP
STELLARIA COREI SR 53 G3
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EXPLANATION OF NC NATURAL HERITAGE PROGRAM DATABASE OQUTPUT

|

Probably the most lmportant database kept by the N.C.

Natural Heritage Program is the one that tracks occurrences of
elements of natural diversity (rare animals, rare plants,
geologic features, special animal habitats). The output -
(printout) you have received is a subset of this very large
database. Each record (an occurrence) is prlnted out in a
particular format the structure of which is explained below.

|

|

EOCODE: Interndl coding for the element occurrence. The first
letter indicates the kind of element:

l
A=vertebrate animal =nonvascular plant

G=geologic ﬁeature P=vascular plant
I=invertebrate animal =special animal habitat

\

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

For nonvascular plants, the second letter indicates whether the
plant is a bryophyte (B) or lichen (L).

The last 3 Elglts, following the decimal point, are the

number of that occurrence of the species in the database. For
plants, numbers w1th an H are occurrences reported from before
1935 which have not been found since. In some cases, H has also
been used to indicate very vague records, or populations known to
have been extlrgated.

| .

NAME: Scientific name of the element.

COMNAME : COmmonlname of the element.

FEDSTAT: Federal status of the species, from Endangered &
Threatened Wildllfe and Plants, April 10, 1987. 50 CFR 17.11 &
17.12. Department of Interior. Establlshed by the Endangered
Species Act of 1?73 as amended.

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

Taxa under rev1ew for possible listing ("candidate species"):
Cl Taxa with sufficient information to support listing
c2 Taxa without sufficient information to support listing
!
i
STATESTAT: Status of the species in North Carolina. For plants,
from Sutter, R. D., L. Mansberg, and J.H. Moore. 1983. Endangered,
threatened, and rare plant species of North Carolina: a revised
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|

i

list. ASB Bulletin 30:153-163, and updated lists of the Natural
Heritage and Plant Conservation Programs.

E = Endangered

T = Threatened

SC = Special Concern
PP = Primary Proposed

SR = Significantly Rare
E,T,and SC spec;es are protected by state law (the Plant Protection :
Conservation Act, 1979); the other two categories indicate rarity anc
the need for population monitoring, as determined by the Plant Conse:
tion and Naturql Heritage Programs.

| .

For animals, from Cooper, J.E., S.S. Robinson, and J.B. Funderbt
(Eds.). 1977. Endangered and Threatened Plants and Animals of North
Carolina. N.C. Museum of Natural History, Raleigh, NC. 444 pages + i-
xvi. |

E = Endangered
T = Threatened
SR Sifnificantly Rare

SC = Special Concern
UNK = Undetermined
EX = Extifpated

1
GRANK: Nature Conservancy '"global .rank."
Gl = Critically imperiled globally because of extreme rarity or
otherwise very vulnerable to exinction throughout its rang
G2 = Imperiled globally because of rarity or otherwise wulnerab
to extinction throughout its range.
G3 = Either very rare and local throughout its range, or found
locally in a restricted area.

G4 = Apparently secure globally, thougn it mav be quite rare in
parts of its range (especiallv at the periphervy.).

GS = Demonstrably secure globally, though it may be quite rare
parts of its range (especially at the periphery).

GU = Possibly in peril but status uncertain; need more informat

GX = Believed to be extinct throughout range.

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

T = an additional status for the subspecies or variety; the G

then refers only to the species as a whole.

|

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

ranks. o

COUNTYNAME : ALronym for the county. 1In general, this is the
first four leﬁters-of the county name. '

QUADNAME: USGS quad map name, at 7.5 minute scale when
available.

PRECISION: The precision with which the location can be mapped
from the available information: S=seconds (hundreds of feet),
M=minutes (up to 1.5 mile radius), G=general (to a place name
only, or up to 5 mile radius).

l
i
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LAT, LONG: Latitude and Longitude coordinates for the center of
the occurrence.

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

DIRECTIONS: How to find the site.

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

ELEV, SIZE: Elevation and size of the occurrence.

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

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

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

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

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

OWNERCOM: Comments on ownership.

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

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

SOURCE: Best source of information on the element occurrence.
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Table 1. Estimates of Households, for Counties: July 1, 1935—Ccntinued
{A dash () mesems zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts

are not inch See text conceming rounding and average population per household)
Average
population per
. Households household Population
State and county July 1,
Juy 1, Aprl 1, Change, 1980-85 1985 | Aprl 1, July 1, April 1, Change, 1980-85
1985 1980 (ostl- 1980 1985 1980

(estimate) [ (census)| Number| Percent| mate)|(census)| (estimate) (census) Number| Percent
Neow York—Continued v
Ulster........ veeenne cees 59,600 55,862 3,800 6.7| 2.62 2.72 162,800 158,158 4,600 2.9
Warren..... srererssracans 20,600 19,420 1,200 6.2| 2.63 2.78 55,200 54,854 300 0.6
Washington. .....ooeevvene 18,800 17,887 900 5.1| 2.88 2.95 56,400 54,795 1,600 2.9
Wayne..... Cherieenes 30,600 28,443 2,200 7.7 2.79 2.92 86,600 84,581 2,100 2.4
Westchester........... ...| 316,200{ 307,450 8,800 2.8{ 2.5 2.74 866,300 866,599 -300 -
WYoming..ovvevrreacrones 13,100 12,771 300 23] 2.90 2.96 40,500 39,898 700 1.6
Yates ......oooviiennns . 7.800 7,713 100 0.7 2.87 2.71 21,100 21,459 -300 -1.6

' 5;‘?‘8’0, ;é/i?‘

North Carolira. ... ....... [ 2,294,000 2,043,291 | 251,000 12.3 2.64 2,78} 6,261,000 379,000 6.4
Alamance........covvieeene 38,900 35,962 3,000 8.3 2.57 2.71 102,400 99,319 3,100 3.1
Alexander .....ccovvunees . 9,600 8,528 1,000 12.2 .78 2.91 26,700 24,999 1,700 8.7
Alloghany......coovvvenns . 3,800 3,596 200 4.8 2.55 2.64 9,700 9,587 100 1.3
ADBON...oevveevreeronans . 8,900 8,386 500 58| 2.93 3.03 26,300 25,649 600 2.5
Ashe......... crarerasease 8,900 8,028 ¢ 900 10.8 2.83 2.77 23,400 22,325 1,100 4.9
AVOIY . covvvnvnrnrnnranaes 5,600 4,826 800 157+~ 2:53|- 2.80 15,000 14,409 600 4.2
Beaufort...... veeens ersee 16,200 14,253 2.000 13.7 2.66 2.82 43,300 40,355 3,000 7.4
Bortle.......oon000vevnane 7,300 6,897 400 51| 2.94 3.04 21,400 21,024 300 1.6
Baden ....... teesenans ves 10,600 10,113 500 5.2 2.88 2.98 30,800 30,491 300 1.0
Brumswick ....ocvininians 16,500 12,411 4,100 33.0f 2.75 2.87 45,600 35,777 9,800 27.5
Buncombe......... [ 66,500 60,274 8,300 10.4| 2.47 2.61 168,400 160,934 7.500 4.7
BUK® ..cooovicirrarsanens 28,200 25,338 2,900 11.3| 2.58 2.73 75,700 72,504 3,200 4.3
Cabarmus .......... verenes 34,300 30,610 3,700 11.9| 2.68 2.77 92,200 85,898 6,300 7.4
Caldwell....coovnveronnnes 28,800 23,331 2,400 104 2.71 2.88 70,300 687,746 2,600 3.8
Camden....covoeeeviennns 2,000 1,931 100 48| 287 3.02 5,800 5,829 - 0.2
Cartorst ......cocc0vvnenns 19,100 15,128 4,000 26.5| 2.49 2.66 48,800 41,092 7.700 18.8

7,700 8,516 1,100 17.4 2.89 3.12 22,400 20,705 1,700 8.4

41,9 37 4,600 12.4 2681 277 105,208 7,500 71

. 900 12,083 1,900 15.5 2.52 2.74 35,400 33,418 2,000 6.0

7,600 8,847 800 114 2.64 2.74 20,200 18,933 1,300 6.6

4,700 4,350 300 79| 278 2.85 13,200 12,558 600 4.9

ClayY civviiriisnsinteanses 2,700 2,480 200 78] 262 2.66 7.000 6,619 400 8.2
Coveland......ooovvvennes 31,400 28,458 2,900 104] 270 2.88 86,200 83,438 2,800 3.4
Columbus ...ococeninnnses 18,600 17,2668 1,300 78] 2.78 2.92 52,100 51,037 1,100 2.2
Craven....... esesesecnens 28,100 23,499 4,600 19.8] 2.65 2.84 79,400 71,043 8,300 11.7
81,600 74,934 6,600 8.9 2.83 2.98 255,500 247,160 8,300 3.4

4,800 3897 900 23.2F 266 2.80 12,900 11,089 1,800 16.5

7,200 8,359 1,800 34.4| 2.38 2.48 17,300 13,377 3,900 29.2

43,700 40,010 3.600 9.1 2.69 2.80 118,600 113,162 5,400 4.8

10,100 8,540 1,500 18.0| 2.72 2.85 27,700 24,599 3,100 12.7

14,8001 13,993 soo| ss| 280l 290| 41600 408s2{ .2 700 1.7

61,700 55,614 8,100 11.0| 249 2.81 161,700 WT’ ' 8,900 5.8

20,400 18,397 2,000 10.8] 2.84 3.01 $8.500 55,988 2,500 ‘4.8

100,800| 90,148| 10,600| 11.8}, 2.48) 2.62| 258,900} 243,683 15,200 6.2

11,400 9,683 1,400 140 2.78 2.91 32,800 30,055 2,700 9.0

62,200 56,362 5,900 10.4) 2.74 2.86 172,000| 162,568 9,400 5.8

3,200 2,889 300 10.1 2.92 3.03 9,400 8,875 500 5.9

2,700 2,481 200 7.0 2.7 2.91 7,200 7.217 . 0.4

. 12,000 10,445 1,600 18.0| 2.82 2.99 36,700 34,043 2,700 7.8
GrooN®...covveeerecsnnes 8,100 5,059 100 1.1 3.10 3.14 16,800 16,117 400 2.6
Guilford ..ouvveveneeneness| 1285,300| 114,084] 11,200 99| 2.52 2.87 327,000 317,154 a® 9,800 3.1
HaBf&X o oviienvnnnssncnces 19,400 18,286 1,100 6.2] 2.82 2.86 56,000 58,206 |5, 700 1.2
Hamett. .o ooeinvnnessnnens 22,700 20,148 2,500 12.8| 2.67 2.83 63,100 59,670 3,800 59
Haywood. ., ceeee 18,400 18,997 1,400 8.0 2.57 2.70 47,800 48,498 1,400 3.1
Henderson 28,800 22,389 4,200 18.7] 2.48 2.59 66,200 58,580 7.700 13.1
Hertford . . vee 8,000 7,499 500 7.0 2.87 2.97 23,900 23,368 600 2.5
HOK®..0.oviveoearnnvennes 8,900 8,024 900 15.4 3.13 3.28 22,600 20,383 2,200 10.8
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Table 1. Estimates of Households, for Counties: July 1, 1985 —Continued

l (A dash (-} represents zero or rcunds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts
i are not included. See text conceming rounding and average population per household)
Average
I population per
Households household Population
‘ State and county Juy 1,
Juy 1, Aprt 1, Change, 1980-85% 1985 | April 1, July 1, Apdl 1, Change, 1980-85
1985 1980 (osti- 1980 1985 1980
; (estimate) | (census)| Number| Percent | mate) | (census) | (estimate) (census) Number| Percent
| I
Hyde.....coeovnnene seseas 2,100 2,029 100 3.51 2.8¢ 2.89 6,000 5,873 100 1.7
Iredell........ Cerraseenene 32,200 29,128 3,100 10.7| 2.88 2.81 87,400 82,538 4,900 5.9
Jackson....cooverranerans 9,500 8,502 1,000 11.71 2.54 2.67 27,000 25,811 1,200 46
I Johmston ...cvucivnvnnnnns 28,500 25,157 3,300 13.21 2.68 2,78 76,900 70,599 6,300 8.9
JONOS ... ivviiinnannen oee 3,400 3,203 200 6.6 2.86 3.03 9,800 9,705 100 0.9
Led .. ..iviviriniinnnnnes . 15,000 12,914 2,100 16.2| 2.68 2.81 40,600 38,718 3,900 10.8
Lenoif. coviiiinieivannians 21,900 20,674 1,200 5.8{ 2.68 2.80 60,500 59,819 700 1.1
Uncoin......oocevineennse 16,400 14,674 1,700 11.7 2,77 2.87 45,700 42,372 3,300 7.8
I McDowel ................ 13,300 12,224 1,000 86| 2.69 2.83 36,300 35,135 1,200 3.3
Macon ........ cresaness e 9,000 7,701 1,300 17.5 2.53 2.59 23,100 20,178 2,900 14.4
‘ Madison........ vevecsnrne 6,300 5,844 400 7.1 2.65 2.72 17,200 16,827 400 2.3
Martin......cooiviviinnene 9,100 8,615 500 5.8 2.89 2.98 28,700 25,948 700 2.8
I Mecklentburg........vee0..| 170,300| 146,967 23,300 15.9| 2.54 2.69| 443,300 404,270 39,000 9.8
5,500 5,263 200 3.7 2.67 2.74 14,600 14,428 100 1.0
8,300 7.760 600 7.2 278 2.85 23,800]. 22,469 1,300 6.0
21,200 18,582 2,600 141 2.55 2.67 54,900 50,508 4,400 8.6
25,900 23,470 2,400 1031 2.71 2.83 70,900 67,153 3,700 55
43,000 37,691 5,400 142} 2.55 2.69 112,300 103,471 s 9 8,800 8.5
7,400 7,097 300 47| 2.85% 3.03 22,400 22,684 P -200 0.9
37,400 30,307 7,100 23.3| 2.66 2.96 122,700| 112,784 9,900 8.8
30,600 27,044 3,600 13.2] 2.38 2.50 82,800 77,088 5,500 7.1
' 4,100 3,678 500 12.3]| 2.68 2.82 11,000 10,398 600 5.9
10,700 9,723 1,000 10.3| 2.63 2.78 29,400 28,462 ,)b" 1,000 3.3
8,800 7511 1,300 17.2] 2.73 2.91 24,400 23248 p+ 2,200 10.0
‘ 3,700 3,283 400 11.7{ 2.78 2.88 10,300 9,488 800 8.9
I 10,600 9,858 800 8.0 2.81 2.93 30,300 29,164 1,100 3.8
33,700 30,198 3,500 11.7| 2.68 2,78 85,900 90,148 5,800 6.4
e 5,900 5,023 200 17.2| 2.42 2.55 14,400 12,984 40 1,400 11.1
Randolph..ocenreenassee e 36,400 32,917 3,800 10.71 2.68 2.77 97,400 -91723&%‘»9 §,600 8.1
Richmond ...cocevvensanes 17,000 15,809 1,200 7.%1~ 2,67 2.83 48,200 45,481 700 1.5
Robeson......oovese Cesoee 34,700 31,372 3,300 10.8 3.01 3.19 106,100 101,610 4,500 4.4
Rockingham ......... 31,900 29,618 2,300 7.8{ 2686 2.80 85,500 83,426 2,100 2.5
ROWBN ..ooiieninniansses 38,100 35,949 3,200 88| 257 2.68 103,600 99,186 4,400 4.4
Rutherford.......... vesens 21,200 19,221 1,900 10.1| 2.668 2.7¢ 57,000 53,787 3,200 6.0
Sampeon . ....ouviinens vee 17,900 16,6468 1,300 7.8 279 2.98 50,400 49,687 700 1.5
‘ Scotland. ...vevereennns . 11,500 10,343 1,100 11.0| 2.84 3.03 33,800 32,273 1,400 4.2
‘ Sty iveinieniiinnnnnns 18,800 17,378 1,400 8.3] 2.62 2.73 50,200 48,517 1,700 3.8
Stok®® .ivvinieniniiinnans 12,400 11,252 1,200 10.6| 2.82 2.92 35,400 33,088 2,300 7.0
l Sunty...ounes cesesearenes . 22,800 21,301 1,500 7.1] 2.64 2.76 60,900 59,449 1,600 2.3
Swain......... sresesecnse 4,000 3,568 400 11.6 2.68 2.82 10,700 10,283 400 4.3
Transytvani® .. o.cvueinene 9,600 8,200 1,400 17.8| 2.57 2.78 25,8600 23,417 2,200 9.3
Tymell,ocoviivniannns ceves 1,500 1,381 100 7.2] 2.79 2.88 4,100 3,978 200 3.9
Union....... Ceecavasiiane 26,800 22,921 4,000 174} 2.85 3.00 78,200 70,380 'f\ 7,800 11.1
VANCS. ..vvverennernnronns 13,200 12,239 1,000 8.2] 2.85 2.96 38,300 36,748 \," 1,600 4.3
Wake ...oooviiiinaiieee..| 134,200 106,525| 27,700] 268.0) 2.51 2.67| 354,200] -96+4927 p 52,900 17.6
Warmen.....oovvvenneenaes 8,500 5,257 300 54| 293 3.08 16,400 16,232 - 200 1.3
Washington..........u000e 4,900 4,729 100 28| 2.98 3.10 14,600 14,801 -200 -1.8
L 12,100 10,746 1,400 128 248 2.56 34,200 31,668 2,600 8.1
Wayme.ooiiiieveienennns 34,800 32,300 2,600 8.0f 2.72 2.88 98,800 97,084 1,700 1.8
\ Wikes ...... Ceeseareennes 22,200 20,522 1,700 8.1 2.72 2.84 60,800 58,887 2,200 3.7
‘ WIBON v iiiiiiriinnennns 23,300 21,548 1,700 8.1 270 2.85 64,400 63,132 . 1,300 2.1
I Yodkin ,...ooiiiiiinnnnnn. 11,000 10,211 800 7.8 2.64 2.78 29,400 28,439 900 3.3
Yancey.......... teeessens 5,800 5,277 500 9.4| 267 2.79 15,600 14,934 700 4.6
,, NothDeknta...........| 248,000| 227,664 20,000 89| 2.5 2.75{ 685,000] 652,717 32,000 4.9
I Adams...........0euueens 1,400 1,333 100 48| 255| 263 3,600 3,584 100 1.7




