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North Carolina Department of Human Resources

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

James G. Martin, Governor - Ronald H. Levine, M.D., M.P.H.
David T. Flaherty, Secretary August 9, 1989 State Health Director

Ms. Denise Bland

EPA NC CERCLA Project Officer
EPA Region IV Waste Division
345 Courtland Street, N.E.
Atlanta, Georgia 30365

Subj: Site Screening Investigation Report
Travenol Laboratories Site
Marion, McDowell County, NC 28752
NCD059140764

Dear Ms. Bland:

This letter confirms the transmittal of the Site Screening
Investigation Report for the Travenol Laboratories Site near
Marion, in McDowell County, NC.

The site has been owned since 1972 by Baxter Healthcare
Corporation (Baxter changed its name from Travenol Laboratories
in 1989). The plant manufactures intravenous solutions for
hospitals. Baxter notified EPA of the site with a CERCLA
103(c) notification. The disposal site is a small area outside
the plant paint shop where during the period from 1972 to 1977
it was Baxter’s practice to pour solvents on the gravel road in
back of the shop. Reportedly, 440 gallons of mostly paint
solvents and a small quantity of laboratory solvents was
disposed of over the 5-year period.

In 1982 and EPA contractor conducted a site investigation
and recommended no further action. In 1986, a preliminary
assessment conducted by the NC Solid and Hazardous Waste
Management Branch recommended a medium priority for inspection.
This report documents the findings of the March 28, 1989, Site
Screening Investigation.

Sincerely,

Bruce Nicholson, Environmental Engineer

Division of Solid Waste Management
Superfund Section

BIN/let/travssi
cc: Kelly Cain
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EXECUTIVE SUMMARY

The Travenol Laboratories Site is on the plant grounds
of the Baxter Healthcare Corporation (formerly Travenol
Laboratories, Inc.), a pharmaceuticals plant in a mountain
valley on Highway 221, eight miles north of Marion, McDowell
County, NC. In a CERCLA 103(c) notification, Baxter reports
having disposed of 440 gallons of mostly paint solvent wastes
and a small quantity of laboratory waste on a gravel road
behind the paint shop between the years 1972 and 1977. The
disposals were periodic and reportedly consisted of no more
than 2 to 3 gallons per event. An EPA contractor conducted a
site investigation in 1982 and recommended no further action
be taken. However, a subsequent preliminary assessment
report in 1986 recommended the site for further
investigation. This report documents the site screening
investigation that was conducted.

The disposal area has since been paved and suitable soil
sampling location was not available. Samples were taken from
a monitoring well 100 feet downgradient (the monitoring well
was placed as a precaution for the future removal of nearby
underground fuel oil tanks not the paint disposal area) and
from a process water well (also the nearest well 700 feet
from the site) that supplies process water and drinking water
to the 2,400 Baxter employees. No significant contamination
was found in either sample. The area around the paint shop
appeared to be well kept, and there were no visible signs of
contamination. Because of the age and occasional nature of
the disposal, the nonpersistent nature of the wastes, and the
lack of contamination in a downgradient well indicates that
the problem at this site is minor. We conclude, as did the
previous site investigation, that +this site should be
considered for the no further action category.



1.0 BACKGROUND

1.1 Site location

The Travenol Laboratories Site 1is an operating
pharmaceuticals plant that manufactures intravenous
solutions. The plant is located on Highway 221 approximately
eight miles north of Marion, McDowell County, NC, in the
community of North Cove. The site coordinates are 35 50’ 9"
North latitude and 81~ 59’ 36" West longitude (See Map 1,
Appendix A).

1.2 Site Layout/Description

A diagram of the plant site is shown in Figure 1. The
plant is bounded to the north and northwest by the North Fork
Catawba River and to the southeast by the Clinchfield
Railroad. The facility is very large with the
production/warehouse building alone covering approximately 26
acres, but the area of disposal covers a small area of ground
approximately 15 feet x 15 feet. The blueprint of the site
is included in Appendix A, and the site is also shown on Map
1 in Appendix A. Photographs of the site and the sampling
locations are shown in Figures 2 through 5. Seven on-site
wells supply the process and drinking water needs for the
site (1). The parameters for these wells are listed in Table
1-1 below. The locations of these wells are denoted on the
site blueprint in Appendix A.

Table 1-1. Parameters of Baxter Healthcare Corporation
Process Wells (1).

Diameter, Static Water
Well No. Well Depth, Ft. Inches Level, Ft. BIS
1 480 8 10.5
2 525 8 10.8
3 300 6 )
4 450 8 . 36
4a 350 6 11.3
5 230 8 11.5
9 289 10 23

1.3 Ownership History

Baxter Healthcare Corporation (Baxter) is the owner of
the site. The plant was built in 1972, and Baxter has been
its sole occupant. The name of the company has changed
throughout that time. The plant started operation under the
name Travenol Laboratories, Inc. in 1972. For a period of 2
months in 1972, the company was known as Baxter-Travenol
before it reverted to Travenol Laboratories. The name
remained Travenol Laboratories until 1987 when the name
changed to Baxter Healthcare Corporation (2). The plant
produces intravenous solutions for hospital use.
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The area of disposal is in the northeast corner of the
building. Between 1972 and 1977 a reported quantity of 440
gallons of waste paint shop solvents and a small amount of
laboratory waste was disposed of on site (1,2,4). The
disposal area was a gravel driveway behind the paint shop.
Oover the period of disposal, small quantities of the waste
(reportedly no more than 2 to 3 gallons per event) were
poured on the ground and allowed to evaporate. The gravel
driveway has since been paved (1,4).

1.4 Permit and Requlatory History

Baxter filed a CERCILA 103(c) notification on April 29,
1981 (5). The site was inspected by Ecology and Environment,
contractors for the U.S. EPA, on March 29, 1982. The
gravelled area by this time had been paved over. The
investigators found no evidence of waste or waste residues in
the area and recommended no further action on the site.
However, no samples were taken (3). A Preliminary Assessment
conducted by Cheryl McMorris of the NC Superfund Branch on
June 4, 1986, recommended a medium priority for inspection
(4).

Baxter also filed a notification of Inactive Waste
Disposal Site with the NC State Superfund Program on March 8,
1988 as required by . the North Carolina General Statutes
Section 130a-310.1(b) (1).

1.5 Remedial Actions To Date

No remedial action has taken place concerning the
disposal of paint and laboratory wastes. Baxter is in the
process of removing or has recently removed six underground
storage tanks. Monitoring wells have been installed to
assess these tanks and to date, no leak has been detected.
Four of these are located approximately 200 feet south and
east of the disposal area (2).

1.6 Summary Trip Report (5)

Oon March 28, 1989, Pat DeRosa and Bruce Nicholson
conducted a site sampling visit to the Travenol Laboratories
site. qge weather was clear and warm with the temperature
about 70°F. We met with the plant Environmental Coordinator,
Mr. Phil Castro. We obtained a site layout map from Mr.
Castro and discussed the well locations and reported disposal
area. We toured the plant grounds in the area of the paint
shop where the reported disposal took place. The disposal
area was immediately outside the rear of the paint shop on
the road that leads to the back of the plant. The road was
paved and there was no clear area to take soil samples.
However, Baxter had recently installed a system of three
monitoring wells to monitor underground tanks (containing No.
5 fuel o0il) near the disposal area. Baxter is planning to



remove these tanks in the near future and, according to Mr.
Castro, the monitoring wells were installed as a
precautionary measure to assess the status of the tanks prior
to their removal. Monitoring Well No. 1 was upgradient of the

tanks but approximately 100 feet downgradient of the disposal
area.

A ground water sample was taken from Monitoring Well
No. 1, and a background ground water sample was taken from a
process water well (Process Well No. 3) located approximately
700 feet upgradient of the disposal area. These samples were
submitted to the NC Laboratory of Public Health for organic
and inorganic analyses.



2.0 ENVIRONMENTAL SETTING

2.1 Topography

The Travenol Laboratories site is located in the Blue
Ridge physiographic province in northern McDowell County.
The plant sits in an alluvial valley adjacent to the North
Fork Catawba River. The valley floor is flat and the site is
approximately 1,500 feet and in elevation. The mountain
ridges surrounding the valley rise to nearly 3,700 feet (6).

2.2 Surface Water

The North Fork Catawba River runs by the Baxter plant.
At its closest to the site, the river is 900 feet in a
northerly direction, but the drainage pattern of the disposal
area takes surface runoff to a storm sewer that empties into
a ditch behind the plant along the railroad tracks (see
Figure 1). The storm drain enters this ditch approximately
2,000 feet from the disposal area. This ditch then flows
approximately 1,000 feet and enters the North Fork Catawba
River to the southeast of the plant (11). From this point the
North Fork Catawba flows 9.6 miles and enters Lake James (the
head waters of the cCatawba River (8). The 15-stream mile
target distance 1limit ends in the middle of Lake James.
There are no surface water intakes along this waterway, and
Lake James is not used as a water supply (8). The nearest
intake serves the city of Morganton. It is located on the
Catawba River below Lake James is over 30 stream miles from
the site (8).

The North Fork Catawba River is a Class C
water Dbody; suitable for fish propagation, secondary
recreation, and agriculture (19). Also, the entire length of
the 3 stream-mile target distance limit is classified as
trout waters suitable for propagation and maintanance of
stocked trout (19). :

2.3 Geoloqgy, Soils, and Ground Water

The site resides in a valley drained by the North Fork
Catawba River, and consequently, alluvial deposits may
predominate. These alluvial deposits in the Catawba and
Yadkin River Vallies can contain high percentages of clay
(11) . Saprolite tends to be thinner in the Blue Ridge region
and thicker in the Piedmont region of McDowell County. Below
the saprolite, the crystalline rock types in the area are
quartzite and layered gneiss. The quartzite is characterized
as the Upper Chilhowee formation made up of vitreous white
to light gray quartzite interbedded with sandy metasiltstone
and slate (12). The 1layered gneiss is distinguished by
compositional 1layers that show considerable variation in
mineral components. This rock type generally decays to
various shades of red clay (11).



Residents who live near the site obtain drinking water
from wells and springs. There is no municipal supply within
the four-mile target distance 1limit. Baxter draws process
and drinking water for the plant’s 2,400 employees from
seven operating wells on site. These wells range from 230
feet to 525 feet deep (1). A total of 1.5 million gallons
are used daily from these wells (2). Many individual private
wells near the North Cove area are much shallower,
particularly those bored in alluvium. Four of the five area
wells for which data is available are 40 feet deep or
less (11).

Soil associations in the area include the Talladega-
Chandler-Tate (TCT) and Hayesville-Cecil (HC). The TCT soil
association is steeply sloped, well drained, loamy in texture
and acid. Stones may be present in the Talladega and Chandler
soils but are less common in the Tate soils. The HC soil
association is steeply sloped and well drained, with a loamy
surface and clayey subsurface. The so0il is acid and has
moderate agricultural production potential that may be
limited by the slope (13).

2.4 Climate and Meteorology (13,14)

The pertinent meterological parameters for the Travenol
site are shown in Table 2-1 below:

Table 2-1. Meteorological Data For the Marion Area of
McDowell County, NC
Annual Precipitation: 54 inches
Annual Evaporation : 36 inches
Net Precipitation ¢ 18 inches

l-year, 24-hour rainfall: 3.2 inches

Average Date of Last Freezing Temperature: April 21-May 1
Average Date of First Freezing Temperature: October 10-20

Mean Annual Wind Speed/Direction: 7 m.p.h. from the NE

2.5 Land Use

The site is located in a rural area 8 miles north of
Marion, NC (population, 3,684) (15). The rural community of
North Cove is adjacent to the plant’s northern property
boundary. The community contains approximately two dozen
residences and North Cove Elementary School. The school
property adjoins Baxter’s. The well for the school, which
serves 185, is approximately 750 feet from the disposal area
(6,7,15). Baxter is the largest employer in the area, but
other manufacturing operations (mostly textiles or forest
products) are scattered throughout the region. American



Thread Company (NCD003157377) is 1located in Woodlawn, NC,
four miles southeast of the site. Much of the land in the
area is 1is farmed. Christmas trees, tobacco, corn, and
livestock are the major products.

2.6 Population Distribution

A house count on the USGS topographic map was performed
for a four-mile radius around the Travenol Labs site. During
the site visit it was determined that the houses on the USGS
topographic map for the North Cove area were fairly accurate.
Two additional houses were added to the houses already on the
map based on.the site visit. The results of the house count
and community well data are shown in Table 2-2 below.

Table 2-2. Population Estimate For Travenol Labs Site (8)

Radius, House Residents Cunulative
miles Count Per House Population Population
0-1 45 3.8 17 7
1-2 57 3.8 . enr 388
2-3 96 3.8 365 753
3-4 201 3.8 764 1,517

2.7 Water Supply

There are no municipal water systems within the target
distance limit. Ground water is the only source of water for
area residents. Private, community and corporate wells supply
drinking water to the residents and employees in the area.
The six on-site wells descibesd in Section 1.2 supply drinking
water to 2,400 employees (1). In addition, there are three
other community well systems within 4 miles. A house count
from the USGS Topographic map was used to determine private
well users, data from the NC Public Water Supply Branch was
used to determine the location and number of community well
users. The results of the house count and community well data
are shown in Table 2-3 below.

Table 2-3. Ground Water Target Population For Travenol Labs
Site (1,8,16)

Radius, House Count Comunity Well Baxter Total Cunulative
miles Population  System Population Employees Population  Population
0-1 7 185-a 2,400 2,76 2,756
1-2 217 0 .- 217 2,973
2-3 365 96-b -- 461 3,344
3-4 764 475-¢ -- 1,239 4,673

a
North Cove Elementary School
Scenic Mobile Home Village (not included in house count)
Woodlauwn Heights Water System, Swiss Village Water System (not included in house count)



2.8 Critical Environments

The nearest critical habitat is that of Hudsonia montana,
the mountain golden heather. This habitat is located east of
the Linville River within the Linville Gorge Wilderness Area
(17) . The approximate boundary of this habitat is shown on the
topographic map in Appendix A. The nearest part of this
habitat is approximately 5 miles east of the site. However,
this habitat is not in the same drainage basin and is
unaffected by surface water drainage from the site (8).



3.0 WASTE TYPES AND QUANTITIES

Baxter reported disposal of 440 gallons of paint solvents
and and a small amount of laboratory waste solvents during the
five to six year period from 1972 through 1977 (2,3,4). The
exact paint solvent is unknown; however, common paint solvents
include toluene, xylene, petroleum naphtha, other petroleum
distillates, and -turpentine. The small quantity of laboratory
solvents disposed include included reagents and solvents that
contained nitrobenzene and pyridine (2,3,4). This waste was
occasionally applied to this area at the rate of 2 to 3 gallons
at a time (2).
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4.0 LABORATORY DATA

Table 4-1 shows the inorganic analyses of the well samples
which were taken during the March 28, 1989, site screening
investigation. As is apparent from the data, no significant
levels of inorganic contaminants were found. Similarly, no
organic contaminants were found at levels significantly above
background. Trace 1levels of some chlorinated species were
found in the monitoring well sample, but the levels are below
detection limits and can only be reported as estimated values.
Further, there is no record of chlorinated solvent disposal
taking place. The complete analysis data are presented in
Appendix B.

Table 4-1. Results of Inorganic Analyses at Travenol Labs

Site.

- - = = Concentration, mg/l - - - -
Substance Monitoring Well #1 Process Well #3
Arsenic <0.01 < 0.01
Cadmium <0.005 < 0.005
Chromium 0.02 < 0.01
Lead 0.04 < 0.03
Mercury <0.0002 < 0.0002
Selenium <0.005 < 0.005
Silver <0.05 < 0.05



5.0 TOXICOLOGICAL AND CHEMICAL CHARACTERISTICS

The petroleum distillates and aromatic compounds that may
have been present in the paint solvents are not persistent
compounds and may not be present after the 12 year period which
has elapsed since the last disposal. Pyridine and nitrobenzene
have SAX toxicity ratings of 3 and 3-2 respectively (18).
However, the chemical structure of these chemicals would also
tend to be nonpersistent. Chlorinated species, although there
is no record of their disposal would be more persistent. They
were detected at trace levels (below the detection limit). For
more detailed information on the toxicity of the potential
chemicals of concern, the reader is referred to Reference 16.
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Chzin of Possession:

%%[/L‘ - IW s S/l - 351

signature ‘ title _ inclusive dates ?
2. d‘fa, (. 'fyu,u@@ul Chom . Omadd T . 3-31-89
signature title 0 - inclusive dates -
S 3. ‘
signature ‘ titlie imclusive dates
‘Restltis reported
signature titie dzate

"~ Inscructions: Complete 211 2ppliceble informztion includirng s:_gnccures, and
submit with znalysis request forms



q

N, C. Department of Human Resources
Division of Health Services . -

Site Number

/VQDnS"I 1ol

Name of Site TRAVENO.  (ARS I/VC

'SAMPLE ANALYSES REQUEST

Field Sample Number 4% -éa

State Laboratory of Public Health
P. O. Box 28047

Q - 306 N. Wilmington Street
Raleigh, 27611

Site Location.. ﬂ paé/fé.é C_OONTY)

Collected By QQ‘QCE_MZLHZLS_OZ\_/_ 1D# ___‘5ﬁ____ Date Collected ___ 3/ 2—8/ 51 : Time
Type of Sample:
Environmental _ Concentrate Comments
Groundwater (1) Solid (5) S A ‘D le. N S,
Surface Water (2) Liquid '(6) ‘MOVLIJ'DPI‘ h) U\)L“ # 1
Soil (3) Sludge (7)
—___ Other (4) —____ Other (8) :
INORGANIC CHEMISTRY.
Extractables Total _
Parameter Results mg/1 Parameter Results mg/1 - Parameter Results mg/1
_Arsenic Arsenic Silver
Barium Barium Sulfates
Cadmium Cadmium Zinc
. Chromium Chloride Ph
—Lead . . Chromium Conductivity
Mercury Copper TDS
Selenium _Fluoride TOC
Silver Iron
Lead
Manganese
Mercury
Nitrate
Selenium _
(ORGANICICHEMISTRY
Parameter Results mg/1 Parameter Results mg/1 Parameter Results mg/1
&T:GC/MS _EDB Methoxychlor - '
Acid:B/N Ext. PCB’s Toxaphene -
—TOX Petroleum 24D
Endrin 2,4,5-TP (silvex)
Lindane :
MICROBIOLOGY | RADIOCHEMISTRY
Parameter Parameter Results PCi/1
— (MF) Coliform Colonies/100mls Gross Alpha
—— (MPN) Coliform Colonies/100mls —— Gross Beta
L
’ate Received 3= 3l -89 A8 _ Date Reported —&J”fo

Date Exnagycf"‘ ~3-39 48,00 P, ‘mu)

Reported By

B O 1l

Date Analyzed b “fr” 94 69‘

DHS 3191 (Revised 7/85)
Solid and Hazardous Waste (Review 7/87)

000856

Lab Number

G086 —F00 g0

S A e L e T

A N e



State Laboratory of Public Health
P. O. Box 28047

306 N. Wilmington Street
Raleigh, 27611

N. C. Department of Human Resources
Division of Health Services

Site Number /\/& DQS’q /40764
Name of Site -T:RA'VE/VOC, {J‘H;S I/VC

'SAMPLE ANALYSES REQUEST

Field Sample Number 45 70 .
Site Location _M ¢pdd/£a’, oy

Collected By Wﬂ_ ID# ._‘51___ Date Collected 3/ 2'8/ 57 Time
Type of Sample-
Environmental ‘ Concentrate Comments
Groundwater (1) Solid (5) Sqm_zlz_ No. | 5
' Surface Water (2) Liquid .(6) MBM]BDV “'\j U\)Q “ L
Soil (3) Sludge (7)
Other (4) Other (8)
INORGANIC CHEMISTRY
Extractables Total
Parameter Results mg/1 Parameter Results mg/1 Parameter Results mg/1
Arsenic ‘ Arsenic Silver
Barium Barium Sulfates
Cadmium Cadmium Zinc
——— Chromium Chloride Ph
Lead Chromium Conductivity -
Mercury Copper TDS
N¥_ Selerium Fluoride TOC
—_ Silver Iron
Lead
Manganese
Mercury
Nitrate
Selenium :
(ORGANIC)CHEMISTRY
Parameter Results mg/1 Parameter Results mg/1 Parameter Results mg/1
N _P&T:GC/MS EDB Methoxychlor '
Acid:B/N Ext. PCB’s Toxaphene
—_TOX Petroleum 2,4-D
Endrin 2,4,5-TP (silvex)
Lindane :
MICROBIOLOGY RADIOCHEMISTRE(
Parameter Parameter Results PCi/1
— {MF) Coliform Colonies/100mls Gross Alpha
—— (MPN) Coliform Colonies/100mls Gross Beta
gte Received __3-31-F94 AR Date Reported

Date Extracted

Reported By

Date Analyzed T -2-8 9 zar

Lab Number

DHS 3191 (Revised 7/85)
Solid and Hazardous Waste (Review 7/87)

200857




State Laboratory of Public Health
P. O. Box 28047

306 N. Wilmington Street
Raleigh, 27611

- N. C. Department of Human Resources
Division of Health Services -

SAMPLE ANALYSES REQUEST

O NDost o

Field Sample Number

437/

Name of Site . | RAVENOL.  (ARS T NC

Site Location _ MC’DGQ/EZL ' CovNT7

Collected By QK%E_MLH&MM_ ID# __15__i__ Date Collected . 3/ 7’8/ 5j Time
Type of Sample:
Environmental ‘ Concentrate Comments '
Groundwater (1) Solid (5) SQWLPIQ— NO' 2
| P Well #*2
Surface Water (2) Liquid (6) re(ess 2 : :
Soil (3) Sludge (7)
——_ Other (4) —__ Other (8) g
INORGANIC CHEMISTRY :
Extractables Total )
Parameter Results mg/1 Parameter Results mg/1 Parameter Results mg/1 E
——— Arsenic Arsenic Silver
Barium Barium Sulfates :
Cadmium Cadmium Zinc E
—— Chromium Chloride Ph '
Lead Chromium _ Conductivity N
Mercury. Copper TDS )
Selenium Fluoride TOC i
— Silver Iron :
: Lead i
Manganese
Mercury 4
Nitrate . 1
Selenium q
(ORGANICCHEMISTRY !
Parameter Results mg/1 Parameter Results mg/1 Parameter Results mg/1 !
&T:GC/MS EDB ' Methoxychlor
Acid:B/N Ext. PCB's . Toxaphene '
—TOX .JL Petroleum 2,4-D
Endrin 2,4,5-TP (silvex)
Lindane '
MICROBIOLOGY RADIOCHEMISTRY
Parameter Parameter Results PCi/1
—— (MF) Coliform Colonies/100mls Gross Alpha
—— (MPN) Coliform Colonies/100mls Gross Beta
Date Received _3-31-39 X8 Date Reported

Date Extracted BNA 4 -13-89 R A4, ‘\mud

Reported By

Lab Nuhber

Date Analyzed 60"?" 8-%1 6]9.

00858

DHS 3191 (Revised 7/85)
Solid and Hazardous Waste (Review 7/87)



N. C. Department of Human Resources
Division of Health Services

Sigumber /V& D/)S? /40jé£/ Field Sample Number C/S 72— :
Name of Site TﬁAﬂ/E/VOL JJ‘H; S I/VC Site Location . ['/400054/, CWNI?
Collected By RLUCE NIHotso o8 ST Dace Collecred —_3/2.8/37

Type of Sample:

State Laboratory of Public Health
P. O. Box 28047
306 N. Wilmington Street
+ Raleigh, 27611

SAMPLE ANALYSES REQUEST

Time

Environmental Concentrate : Comments
Groundwater (1) Solid (5) Savde No. 2
Surface Water (2) Liquid (6) Frece S5 0)6“ No- 2'-'
“Soil (3) Sludge (7)
— Other (4) ___ Other (8)
. INORGANIC CHEMISTRY
Extractables Total
Parameter Results mg/1 Parameter Results mg/1 Parameter Results mg/1
Arsenic Arsenic Silver
Barium Barium Sulfates
— Cadmium Cadmium Zinc
— Chromium Chloride Ph
—— Lead Chromium Conductivity
Mercury Copper TDS
——— Selenium Fluoride TOC
— Silver Iron
Lead
Manganese
Mercury
Nitrate
Selenium
(ORGANICCHEMISTRY
Parameter Results mg/1 Parameter Results mg/1 Parameter Results mg/1
A/ P&T:GC/MS EDB ' Methoxychlor
Acid:B/N Ext. PCB’s Toxaphene
—_TOX Petcoleum 2,4-D
Endrin 2,4,5-TP (silvex)
Lindane
MICROBIOLOGY RADIO CHEMISTRY
Parameter Parameter Results PCi/1
— (MF) Coliform Colonies/100mls Gross Alpha
— (MPN) Coliform Colonies/100mls Gross Beta
Date Received 23 31-39 A8 Date Reported
e
Dare Extracted Date Analyzed "5-2-89 runr

R.cported By

DHS 3191 (Revised 7/85)

Lab Number

230859




[

N. C. Department of Human Resources
Division of Health Services

State Laboratory of Public Health
. P. O. Box 28047

306 N. Wilmington Street
Raleigh, 27611

'SAMPLE ANALYSES REQUEST

Siu.gumber N& DOS—CI /940764 Field Sample Number 4385_
Name of Site TRAﬂ/E/VO[, /,)4‘[; S I/VG Site Location A M&DGWELL oNTT

Collected By %Mﬂ— ID# ___é__j__ Date Collected 3/ ZS/Q?

Type of Sample-

Time

Environmental . Concentrate Comments : :
M Groundwater (1) Solid (5) _%ML—_———————_ »,
Surface Water (2) __ Liquid .(6) '..
Soil (3) Sludge (7)
—— Other (4) Other (8) :
INORGANIC CHEMISTRY
Extractables Total
Parameter Results mg/1 ‘Parameter Results mg/1 Parameter Results mg/1 :
Arsenic Arsenic Silver
Barium Barium Sulfates
Cadmium Cadmium Zinc
—— Chromium Chloride Ph
——Lead Chromium Conductivity
Mercury Copper TDS
Selenium Fluoride TOC
- Silver Iron
Lead
Manganese
Mercury
Nitrate .
Selenium
(ORGANICCHEMISTRY ,
Parameter Results mg/1 Parameter Results mg/1 Parameter Results mg/1
A P&T:GC/MS EDB Methoxychlor ‘
Acid:B/N Ext. PCB’s Toxaphene
—_TOX Petroleum 2,4-D
L Endrin 2,4,5-TP (silvex)
Lindane
MICROBIOLOGY RADIOCHEMISTRY
Parameter Parameter Results PCi/1
——— {MF) Coliform Colonies/100mls Gross Alpha
—._ (MPN) Coliform Colonies/100mls Gross Beta
Date Received _3-31- 83 X P Date Reported
Date Extracted Date Analyzed Frj"«; =99 -

chor.ted By

DHS 3191 (Revised 7/85)

Lab Number

200870 .




STATE LABORATORY OF PUBLIC HEALTH )
DIVISION OF HEALTH SERVICES, N.C. DEPARTMENT OF HUMAN RESOURCES
P.0. BOX 28047 - 306 N. WILMINGTON, ST., RALEIGH, N.C. 27611

ORGANI

C CHEMICAL -ANALYSIS

E/NEUTRAL AND ACID
EXTRACTABLES

LAB NO

900 % o

QLo S

FIELD #

4369

Y37/

COMPOUND

TYPE

L)

(1)

()

()

()

()

UNITS

ug/1 ug/kg

1g9/1 pg/kg

N-nitrosodimethylamine

[0/.230

119/ 1 iy
’ 8

o/ i
_ A

1971 pg/kg

ug/1 ug/kg

bis(2-chloroethyl)ether

2-chlorophenol

phenol

1,3-dichlorobenzene

1,4-dichlorobenzene’

1,2-dichlorobenzene

bis(2—chloroisopropyl)ether

hexachloroethane

N-nitroso-di-n-propylamine

nitrobenzene

isophorone

2-nitrophenol

2,4-dimethylphenol

bis(2-chloroethoxy)methane

2,4-dichlorophenol

1,2,4-trichlorobenzene

naphthalene

hexachlorobutadiene

4-chloro-m-cresol

hexachlorocyclopentadiene

*-tri chlorophenol
2-¥iloronaphthalene

acenaphthylene

dimethyl phthalate

2,6-dinitrotoluene

acenaphthene

2,4-dinitrophenol

N
S0//650

2,4-dinitrotoluene

[0/330

4-nitrophenol

\50/7650

fluorene

[0/330

4-chlorophenylphenylether

diethyl phthalate

4,6-dinitro-o—cresol

4
So/1650

diphenylamine

]

azobenzene

v

4-bromophenylphenylether

[0 /330

hexachlorobenzene

10/330

pentachlorophenol

30//650

phenanthrene

10/330

anthracene

dibutyl phthalate

fluoranthene

z

J - Estimated value.
K -

mbDL

H,0/501L
Actual value is known to be less than value given.

Actual value is known to be greater than value given.

Material was analyzed for but not detected.

NA - Not analyzed.

1/ -"Tentative identification.
2/ - On NROC List of Priority Pollutants.

N.C. Division of Health Services
DHS 3068-0 (4/86 Laboratony)

The nutber is the Minimum Detection Limit. MDL

—————y



OIVISION OF HEALTH SERVICES, N.C. DEPARTMENT OF HUMAN RESOURCES

STATE LABORATORY Of PUBLIC HEALTH

P.0. BOX 28047 - 306 N. WILMINGTON, ST., RALEIGH, N.C. 27611
ORGANIC CHEMICAL ANALYSIS

"BASE/NEUTRAL AND ACID e M 2008601900584 3
EXTRACTABLES FIELD # F&9 4371
COMPOUND TYPE (/) (1) (. ) () )
UNITS __Kpa/1) 10/ padieq | pa/1 pgrkq | pe/t paskg | 1a/1 wgska | uasl parkg
pyrene lo/330 | — U U
benzidine 50//650
butyl benzyl phthalate 10/330
benz(a)anthracene :
chrysene y
3,3-dichlorobenzidine 50/1650
bis(2-ethylhexyl)phthalate |/0/330
di-n-octyl phthalate [0/330
benzo(b) fluoranthene S0/1650
benzo (k) fluoranthene
benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenzo(a,h)anthracene
benzo(q,h,i)perylene y/ Y N
aniline so/les0l Ve U
benzoic acid
benzyl alcohol
4-chlorocaniline .
dibenzofuran [0/330 -
2-methylnaphthalene 1 i
2-methylphenol
4-methylphenol y
2-nitroaniline So/1b50
3-nitroaniline
4-nitroaniline
2,4,5-trichlorophenol A
HYDLUCARBL O3 4+ /= 4&5575@} —/
mDL
J - Estimated value. Hz0/ s0/L
K - Actual value is known to be less than value given.
L - Actual value is known to be greater than value given.
U - HMaterial was analyzed for but not detected. The number is the Minimum Detection Ejmit. mdL..

NA - Not analyzed.

1/ - Tentative identification.
2/ - On NROC List of Priority Pollutants.

N.C. Divisdon of Health Services

DHS 3068-0 (4/56 Labonatony)



STATE LABORATORY OF PUBLIC HEALTH
DIVISION OF HEALTH SERVICES, N.C. DEPARTMENT OF HUMAN RESOURCES

ORGANIC CHEMICAL ANALYSIS

lap blank

P.0O. BOX 28047 - 306 N. WILMINGTON, ST., RALEIGH, N.C. 27611.

PURGEABLE COMPOUNDS

LAB NO

9005l 1

Q00K (e9

FOOT 70

FIELD ¥

4370

37

CEZLY

COXPOUND

TYPE

(1)

()

()

()

()

()

UNITS

p9/1 pq/kg

1#9/1 pq/kq

19/1 ywg/kq

chloraomethane

@971 Jug/kg
L

($19/1)u9/kq
L

(19/1 Mig/kg
U

bromomethane

54*3/47

dichlorodifluoromethane

vinyl chloride

chloroethane

methylene chloride

trichlorofluoromethane

ethene, 1,1-dichloro

+race

ethane, 1,1-dichloro-

pala

1,2-trans—dichloroethene

chloroform

+ra(1

ethane, 1,2-dichloro-

ethane, 1,1, 1-trichloro-

13

carbontetrachloride

bromodichloromethane

propane, 1,2-dichloro-

1,3-trans-dichloropropene

trichloroethylene

lorodibromomethane

zene

ethane, 1,1,2-trichloro-

1,3<cis-dichloropropene

2=chloroethyl vinyl ether

bromoform :

ethane, 1,1,2,2-tetrachioro-

ethene, tetrachloro-

toluene

chlorobenzene

ethylbenzene

acetone

XA

2-butanone

carbondisulfide

2-hexanone

4-methyl-2-pentanone

Styrene

vinyl acetate

xylenes dtal)

J -

®

NA - Not analyzed.
1/ - Tentative identification.

Estimated value.

2/ - On NROC List of Priority Pollutants.

N.C. Division of Health Services

' DHS 3068-0 (4/86 Laboratory)

Actual value is known to be less than value giveg.
Actual value-is known to be greater than value given.
Haterial was analyzed for but not detected.

The nurber is the Minimum Detection Limit.



Loczticn of Sempling: Generator Trancsport reatment Faci
P g - —— | » aci

Storage Facility 4 Dispoczl E’éc'ility' l.andfill

S Other: CELCL 1S SIT= |
Company's Name | ravenol [ab= (Corvedly BarEr)erephone( 784) TS -4 |
Address US H‘W 221, )\} Man‘c—h N AT ANrA

Collector's N% %,A/L Telephone(7/9 " )753 2.807

7 sigpature
Date Sampled 3/'2,6 /8‘3 - Time Sampled

: : al
'Iyp.e of Process Generzting Waskt‘é/'/jm'f SAop 5 Laéo-rz_ﬁry L(Jq.Sere So/Uodtg

¢

ielé anormatioﬁ.
é/b'l}hc/-waéél/ Swfc_f @VJVL@Z;W¢ ﬁ/o»/ysls

'.tglc Sample No. __3_27 } ‘3272-

Y1)

Chzin of Possessmn

. Boe Y LL ' Cnmiadd boiee - Sheaths-5foshs

s:Lgna._ure ticie ¢ inclusive dates |

s:,gnc.ture title ificlusive dates
-
o I

signature titie inclusive dates !
Resvlts reported

signzture titie _ date

® - .
Insiructions: Complete z1l zpplicable informztion incliudinz signstures, =2nd
submit with znzlysis request forms. )

AT T e

Yoy



N. C. Department of Human Resources

Diviston of Health Services ' SAMPLE ANALYSES REQUEST

Sg\lumber _N & D/)S_q /g Q?éL[ Field Sample Number 3 2l

P. O. Box 28047
Raleigh, 27611

" : State Laboratory of Public Health -

Name of Site TKA"VEIVOC( /J‘fH; S IIVC Site Location ﬂ¢p&4jﬂé . CoUNTY

Collected By RLUCE _NitHortsaV 108 ST Date Collected 3/ 2.8/37 Time 2

Type of Sample: _
Environmental o Concentrate
Groundwater (1) Solid (5)
Surface Water (2) Liquid .(6)
Soil (3) . Sludge (7)
e Other (4) . Other (8) ‘ a
(INORGANIC\CHEMISTRY
Extractables ;

Parameter Results mg/1 Parameter Results mg/1 _P/aramete:.' Results mg/1
Arsenic _ Arsenic <o-2/ \Silver " <925
Barium Barium Sulfates
Cadmium Jl Cadmium L. 005 Zinc

— Chromium AChloride Ph
Lead VA Chromium 0.0 I~ Conductivity
Mercury . Copper TDS
Selenium : Fluoride _ 1——TOC
— Silver . Iron :
v Lead 2,7 f/
/ Manganese ‘ ;
V- Mercury <o -ToT
)itrate . —
Selenium Lo JVS
ORGANIC CHEMISTRY
Parameter Results mg/1 Parameter Results mg/1 Parameter Results mg/1
— P&T:GC/MS EDB Methoxychlor
——— Acid:B/N Ext. : PCB’s Toxaphene
——TOX Petroleum 2,4-D
Endrin 2,4,5-TP (silvex)
Lindane
MICROBIOLOGY RADIOCHEMISTRY
Parameter Parameter ' Results PCi/1
—— (MF) Coliform Colonies/100mls Gross Alpha
—— (MPN) Coliform Colonies/100mls Gross Beta

Date Received - . Date Reported L/LZ / 7% ?

Date Extracted Date Analyzed
cho}ted By * Lab Number

UtCod v 4G

DHS 3191 (Revised 7/85)

. 306 N. Wilmington Street :

Toae o L



-—

o~

. N. C. Department of Human Resources
Division of Health Services

. SAMPLE ANALYSES REQUEST . -

e ..

State Laporatory of Public Health i
. P. O. Box 28047 &
306 N. Wilmington Street b

Raleigh, 27611 :

Field Sample Number

Sigumber N& DOS—CI /40764
Name of Site TRA’VE/VOC, (ARS I/VC Site Location

Collecred By “RLUCE MiHrtso 1r ST Dace Collected

Type of Sample:

Environmental ' Concentrate
Groundwater (1) Solid (5)
Surface Water (2) Liquid -(6)
Soil (3) Sludge (7)
Other (4) Other (8)
(INORGANIC\CHEMISTRY
Extractables Total
Parameter Results mg/1 Parameter Results mg/1 Ifgi'ametgr ; Results mg/1
Arsenic /_ Arsenic L ool “Silver ’ < o005
Barium Barium : Sulfates
Cadmium \/_Cadmium <9.005" Zinc
— Chromium AChloride Ph
Lead v/ Chromium <o.o | Conductivity
ercury Copper TDS .
— — Selenium Fluoride TOC -
— Silver ~ Iron
1/ Lead <0.23
/ Manganese
Mercury < 0.0 2
/Nitratc . :
= Selenium <L g.d9S
ORGANIC CHEMISTRY
Parameter Results mg/1 Parameter Results mg/1 Parameter Results mg/1
—_P&T:GC/MS EDB Methoxychlor
Acid:B/N Ext. PCB’s Toxaphene
—TOX Petroleum 2,4-D
Endrin 2,4,5-TP (silvex)
Lindane
MICROBIOLOGY RADIOCHEMISTRY
Parameter Parameter Results PCi/ 1
— (MF) Coliform Colonies/100mls Gross Alpha
— (MPN) Coliform Colonies/100mls Gross Beta

Date Reported

Date Received

Horlh7
Date Analyzed i
Lab Number

Date Extracted
: LA T N g
U\-‘-‘D‘* Kiov &0/

Rc;')orted By

DHS 3191 (Revised 7/85)

(R
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10.

11.

12.

REFERENCES

Notification of An Inactive Hazardous Substance or Waste
Disposal Site. Mr. Phil cCastro, Baxter Healthcare
Corporation, to Mr William Meyer, NC Solid Waste
Management Section. March 8, 1989.

Telecon. Bruce Nicholson, NC Superfund Branch, with Phil
Castro, Baxter Healthcare Corporation. July 31, 1989.

Letter and Attachments. Mr. Charles H. Lee, Ecology and
Environment, to Mr. R. D. Stonebraker, U.S. EPA Region 1IV.
April 19, 1982. North Carolina Cercla 103(c) Site
Inspections. .

Preliminary Assessment Report. Ms. Cheryl McMorris, NC
Superfund Branch, to Ms. Denise Bland, U.S. EPA Region IV.
June. 4, 1986.

Site Sampling Visit Trip Report. Mr. Bruce Nicholson, NC
Superfund Branch, to Ms. Denise Bland, U.S. EPA Region IV.
April 4, 1989.

Telecon. Ms. Cheryl McMorris, NC Superfund Branch, with Mr.
Keith Masters, NC Solid and Hazardous Waste Management
Branch. April 15, 1986.

Hazardous Waste Database, NC Solid and Hazardous Waste
Management Branch Alphabetical Listing of Hazardous Waste
Facilities Excluding Small Generators. July 14, 1989.

United States Geological Survey Topographic Quadrangies (7.5
Minute Series). Little Switerland, 1979; Ashford, 1956;
Spruce Pine, 1978; and Linville Falls, 1956.

1983 Warehouse Expansion Blueprint. Travenol Laboratories
Inc., November 10, 1983.

Memorandum. Ms., Pat DeRosa, NC Superfund Branch, to
American Thread Company/Sevier Plant File. July 17, 1989.
Discussion of Surface and ground water systems in the
Marion Area.

Geology and Ground-Water Resources of the Morganton Area,
North Carolina, Ground Water Bulletin No. 12. North
Carolina Department of Water Resources, Raleigh, NC.
March 1967.

Geologic Map of North Carolina. Department of Natural
Resources and Community Development. Compiled by the North
Carolina Geological Survey, 1985.
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Rainfall Frequency Atlas of the United States. Technical
Paper No. 40, U.S. Department of Commerce, Washington, DC,
1963 .

North Carolina State Government Statistical Abstract, 5th
Edition. ©North cCarolina State Data Center, Raleigh, NC.
1984.

Community and Noncommunity Public Water Supply Database. NC
Public Water Supply Branch. July 17, 1989.

Letter and Attachments. Mr. Warren T. Parker, U.S. Fish and
Wildlife Service, to Ms. Pat DeRosa, NC Superfund Branch.
June 21, 1985. Endangered Species and Critical Habitats in
North Carolina.

Dangerous Properties of Industrial Materials, 6th edition.
N. I. Sax. Van Nostrand Rheinhold Company, 1984.

Classifications and Water Quality Standards Assigned to the

Waters of the Catawba River Basin. NC Department of Natural
Resources and Community Development, Raleigh, NC. June 30,

1989.



Parenterals Division Baxter Healthcare Corporation ‘ 704.756.4151
P.O. Box 1390 .
Marion. North Carolina 28752 . . Ref.l

T Qvitpne
fravirel March 8, 1988

Superfund Unit

Division of Health Services
P.O. Box 2091

Raleigh, N.C. 27602~-2091

Dear Mr. William Mever:

Attached are Sections A and B, Notification of An Inactive
Hazardous Substance or Waste Disposal Site as required by
the North Carolina General Statutes Section 130A-310.1(b).

If ydu have any questions, please call 704—756—4151.

Sincerely,

® Ul
Phil Castro
Environmental Manager



N.C. Department of Human Resources
Division of Health Services

SECTION A

NOTIFICATION OF AN INACTIVE HAZARDOUS SUBSTANCE
OR WASTE DISPOSAL SITE

North Carolina General Statutes Section 130A-310 provides for protection of the public from inactive hazardous substance or waste
disposal sites. Notification information, required by North Carolina General Statutes Section 130A-310.1(b) must,

Superfund Unit
Division of Health Services
P.O. Box 2091
Raleigh, NC 27602-2091
Please read instructions before completing.

Please type or print in bluack ink.

A. SITE NAME AND PERSON REQUIRED TO NOTIFY:

Baxter Healthcare Corporation (formerly Travemol Laboratories, Inc.)

1. Site Name

{Qne site per form)

Present Owner

. 2. Person Completing Form: Past Owner i
Name _Philip K. Castro Present Operator _—-
Mailing Address Baxter Healthcare Corporation Past Operator =
P.0O. Box 1390 Other -
City Marion State Zip Code 28752  _ (specify)
Telephone ( 704 ) 756-4151
3. Present Owner: Corporation X~
Name __Baxter Healthcare Corporation Partnership —
Mailing Address __P.0. Box 1390 Individual C
: ' Other Responsible Party [
Ciry Marion State _NC Zip Code 28752 {specify)
Telephone (704 ) 756-4151
4. Other N/A Past Owner O
Mailing Address Present Operator C
Past Operator i
City State Zip Code- Other Responsible Party i
Telephone ( ) (specify)
5. Other N/A Past Owner P
Mailing Address Present Operator i
. Past QOperator i
Cty o ... State Zip Code Other Responsible Party b
Telephone ) ' (specify)
DHS 3524 (11/87) -
Superfund Unit (Review 11/89) Page 1 of6
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B. SITE LOCATION:

Site Name

Baxter Healthcare Corporation

Hwy. 221 North

1. Street or Route Address
City or Town

Marion, N.C. 28752

McDowell

County

2. Directions to the Site (Use state road numbers where possible.)

Highway 221 North of Marion exit on Pitt Station Road (1573), turn into Baxter

entrance. Site was located behind the plant, southeast corner.

3. Attacha Department of Transportation map or a USGS map showing the location of the site or facility. Label the map with the
site name. Attachment I .

4. Check the appropriate description of the area surrounding the site. (More than one may apply.)

"] Residential
[[] Business
- [ Other (specify)

X} Industrial (] Forest Land
[C] Pasture Land " [X] Farm Land

C. TYPE AND YEARS OF OPERATION:

Disposal of solvents

1. Type of Operation { ] Present
Standard Industrial Classification Code (SIC) 2834 : IX] Past
Years of Operation (Dates) fromQ._6_/7 2 ol 2/7 7_

2. Type of Operation i | Present
Standard Industrial Classification Code (SIC) [} Past
Years of Operation (Dates) from — _/__ __ to _ — -

3. Type of Operation ["] Present
Standard Industrial Classification Code (SIC) [7] Past
Years of Operation (Dates) from ./ _to.___/__

D. ENVIRONMENTAL PERMIT HISTORY: ~-— —- -~ — o @ = oo i = & ¢ o oo

If no environmental permit has been issued, check “None" for each type of permit. Complete for each of the following.

Type of Permit

. NPDES

. Air

. RCRA

RCRA interim status
State

a. Non-discharge

b. High productivity well
c. Other (specify)

6. Local (specify)

7. Other (specify)

DHS 3524 (11/87)
Supertund Unit (Review 11-89)

None

»
L
[Xi
(X

X

L

L1040 1040

Permit Date Expiration

Number Issued Date
NC0O006564 0_,7205,829
1915R7 - 03,72056,90

S A A —

S A S

—f e e —

—_——f e )

See attached sheet — Attachment IT
Y Sy F—

e, A

DO I )

Comments

EPA notification of hazardous waste activity.
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Baxter Healthcare Corporation

Site Name

E. CURRENT ENVIRONMENTAL PERMITS:

If no environmental permit has been issued, check “None” for each type of permit. Complete for each of the following.

Type of Permit

NPDES

Air

RCRA

. RCRA interim status

. Srate

a. Non-discharge .
b. High productivity well
¢. Other (specify)

6. Local (specify)
7. Other (specify)

R

None

Permit Date Expiration

Number Issued Date Comments
0 NC0006564 10 /'8 705 /8 9
J 1915R7 11/8706/90
& S ——
X —— e )
&) e )
& Y A A
[] See Attachment IT___, _ _ _/ __
L) —_ e )
B —— e/ ——
[X] NCD059140764 e ]

EPA Notification'of Hazardous Waste Activity

F. KNOWN ORSUSPECTED RELEASE OF HAZARDOUS SUBSTANCE OR WASTE TO THE ENVIRONMENT:

(More than one may apply.)
Date of Known
Environmental or Suspected .
Media Known Suspected Release Likely Unlikely None Comments
1. Groundwater O O —_ O il ]
2. Surface water Il IR —f e 7 M J ,
3. Surface soil O K] 1972 41977 (X 0 [] Solvents evaporated
4. Subsurface soil [l K] 1972 /1977 O &] ]
5. Air O K 1972 1977 B i ]

G. PHYSICAL STATE OF HAZARDOUS SUBSTANCE OR WASTE AS DEPOSITED: (More than one may apply.)

1. [ Solid

2. ] Powder
3. [X] Liquid
4. (7] Sludge

7. [[] Other (describe)

5. [[] Non-Containerized Gas -
6. [] Containerized Gas

H. HAZARDOUS SUBSTANCE OR WASTE DISPOSAL AND STORAGE METHOD: (More than one may apply.)

1. [] Piles

2. [X] Land treatment

3. [ Landfill

4. [ Tanks, underground

5. [} Tanks, above ground
6. [[] Septic tanks
7. [ Impoundment

9. [[] Drums, above ground

10. ] Drums, above ground, in open
11. [] Drums, below ground
12. [[] Other (specify)

8. [] Underground injection

1. HAZARDOUS SUBSTANCE OR WASTE TYPE USED OR DISPOSED ON SITE: (More than one may apply.)

. [} Organics

. [ Inorganics

. X]-Solvents

. [[] Pesticides

. ] Heavy metals
. [ Acids

AN W N =

DHS 3524 (11/87) .
Superfund Unit (Review 11/89)

7. [T Bases
8. (] PCBs
9. [] Mixed municipal waste
10. [} Unknown

11. [[] Other (specify)

Page 3 of 6



Site Name Baxter Healthcare Corporation

J. HAZARDOUS SUBSTANCE OR WASTE QUANTITY: (More than one may apply.)

.; 1. Pounds: 4. Gallons: ,

[ less than 10 pounds (] less than 10 gallons
[} 10 pounds or more, burt less than 100 pounds [ 10 gallons or more, but less than 100 gallons
[x® 100 pounds or more, but less than 1000 pounds (X} 100 gallons or more, but less than 1000 gallons
[ 1000 pounds or more (3 1000 gallons or more
> Unknown [J Unknown

2. Drums: N/A ' 5. Total area of site: 9
[ less than 10 drums less than 1 acre est. 1500 ft
(T 10 drums or more, but less than 100 drums " [ 1 acre or more, but less than 5 acres
{100 drums or more, but less than 1000 drums [T 5 acres or more, but less than 10 acres
[ 1000 drums or more ] 10 acres or more
[ Unknown (] Unknown

3. Cubic Feet:
[ less than 10 cubic feet
{1 10 cubic feet or more, but less than 100 cubic feet
i 100 cubic feet or more, but less than 1000 cubic feet
- [[Z 1000 cubic feet or more

[X! Unknown

K. SOURCE OF HAZARDOUS SUBSTANCE OR WASTE USED OR DISPOSED ON SITE:
(More than one may apply)
Used On-Site Off-Site
On Site Disposal Disposal

B . T2 O
B 0T 4T o P
B =513 =
B T 7 g
. Paper/printing. . . v« c i il i i et s et
. Leathertanning « .o v o vvvevinceeeeeronceosencennnnssse
.lron/steelfoundry . ..ot ittt i i i i i et e
. Chemical,general . . oo o i i i ittt ittt i e e
. Plating/polishing - .. cvcciviineneerocnncennnannensos
10. Military/ammunition « . e v veeeteoseeneceocoocnesesnas
11. Electrical conductors ... ... ..o vvevevreeossosnscasana
12, TransfOTmMers i cveeeroeneesooeseenasonsnsonscansos
13, Utility companies. « « s s s v e vvesoasscneanaesnss e
14, Sanitary/1efuse oo vvvevveneevcaaraocsncsassnnsnenses
15. Photofinish . ...ttt eeeneonsesnsssnoesnoscananns
16. Lab/hospital . v oo v v v vt ienetenessncnencrasaonsennna (1)
17. Wood treating. o « o e e oo eveennssecnsesaseaansonsoanns
18. Batteryreclamation . .. cvveetiiic it atrieasineaaans
19. Pesticides formulation, packaging and/or distribution ..........
20. Herbicide formulation, packaging and/or distribution. . .........
21. Other Agrichemical formulation, packaging and/or distribution . . . .
22. Drycleaning . v ot ittt ittt ittt et
23. Petrochemical processing orrefining . oo v viv v in ..
24. Unknown .o i it inninierrsneanrsnreneaanonenans
’ 25. Other (specify) Paint solvents W3R

(1) Approximately 440 gallon of paint solvent and small amounts of lab solvent.:s
were poured on a gravel drive and allowed to evaporate. Practice discontinued
in 1977.

DHS 3524 (11/87) .
Superfund Unit (Review 11/89) : Page 4 of 6
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Site Name __Baxter Healthcare Corporation

L. SPECIFIC HAZARDOUS SUBSTANCE OR WASTE COMPOUNDS ASSOCIATED WITH THE SITE, IF
KNOWN: (More than one may apply.)

Waste Compounds/ ' . .Generated Off-Site On-Site

Substances On Site Disposal Disposal
Paint Solvents
Nitrobenzene
Pyridine

DO

I [ [

OO dBd

M. ACCESSIBILITY OF SITE: (More than one may apply.)

—

. ] Security guard
. [x] Physical barrier (steep bank, creek, walls, etc.)

Describe physical barriers _Site was a graveled drive between a_storage building
and a clay bank.

~

"] Site completely surrounded by fence
] Site partially surrounded by fence
] Locked gate

[} Unlocked gate

[ No control of access to site

7] Orther (specify)

N VP

N. REMEDIAL ACTION: (More than one may apply.) Site was reported 6/9/81 in a memo to: U.S.
Environmental Protection Agency, Region IV, Sites Notification,
1. §] No environmental action Atlanta, GA. 30308.
2. [[] Environmental study

3. K] Remedial action The practice of disposing of solvent on a graveled drive was

discontinued in 1977. The drive was improved and paved.
O. AVAILABILITY OF ANALYTICAL MONITORING DATA:

Is analytical monitoring data for the site available?

[(JYES  KINO

- T T T

— e =+ e

—— -

IF YES: check the appropriate box to indicate the purpose for which the data was collected. (More than one may appiy.,

(] CERCLA

[CJ RCRA

[ Remedial Action

{_] Environmental Audit

(] Other (specify)

IF DATA WAS COLLECTED: FIRST COMPLETE SECTION P. CERTIFICATION AND SIGNATURE ON THE NEXT
PAGE AND THEN COMPLETE DHS 3525, SECTION B SITE DATA ADDENDUM NOTIFICATION OF AN INACTIVE
HAZARDOUS SUBSTANCE OR WASTE DISPOSAL SITE.

DHS 3524 (11/87)
Superfund Unit (Review 11/89) ' Page 5 of 6



) Baxter Healthcare Corporation .
Site Name

P. CERTIFICATION AND SIGNATURE:

’ [ certify that to the best of my knowledge and belief, the information supplied on this form is complete and accurate.
Signaturé Wo&/ﬂ ZA ;_) ‘ " Date . 3/8/3.8
Name and Title (Type or print) Philip K. Castro -
Mailing Address Baxter Healthcare Corporation

P.0. Box 1390, Marion, N.C. 28752

NORTH CAROLINA

/‘i c@mug/ Z County

1, ﬁC/@@ K 5 122) X , a Notary Public for said County and State, do hereby certify that

7

Fuie,p K ChsTro

of the foregoing instrument.

. Witness my hand and official seal, this the L day of /W fq RCH 19 X‘V

(Official Seal)

personally appeared before me this day and acknowledged the due execution

Jg{zw/ £ 51y

Notary Public

My commission expires 9 = >L 19 7/

o

DHS 3524 (11/87) . '
Superfund Unit (Review 11/89) ‘ ) . Page 6 of 6



N.C. Department of Human Resources
. Division of Health Services

SECTION B

SITE DATA ADDENDUM FOR AN INACTIVE HAZARDOUS SUBSTANCE
OR WASTE DISPOSAL SITE

North Carolina General Statutes Section 130A-310 provides for protection of the public from inactive hazardous substance or waste
disposal sites. Notification information and site data, required by North Carolina General Statutes Section 130A-310.1(b) must be
submitted to:

Superfund Unit
Division of Health Services
P.O. Box 2091
Raleigh, NC 27602-2091
Please read instructions before completing.

Please type or print in black ink.

A. SITE NAME AND PERSON REQUIRED TO NOTIFY:

1. Site Name Baxter Healthcare Corporation (formerly Travenol Laboratories, Inc,) .

‘ " (One site per form)

Present Owner X]
2. Person Completing Form: __ | Past Owner 0
Name Philip Castro Present Operator OJ
Mailing Address P.0. Box 1390 Past Operator O
i Other dJ

City Marion State _NC Zip Code 28752 (specify)

Telephone L 704-y 756-4151

3. Present Owner: o . Corporation [«
Name Baxter Healthcare Corporation Partnership ]
Mailing Address P.0. Box 1390 ) Individual L)
Other ]

City Marion State _NC Zip Code 28752  _ (specify)

Telephone (704-) 756-4151

B. SITE LOCATION:

Street or Route Address Hwy: 221 North
City or Town Marion, N.C. 28752
McDowell

County

DHS 3525 (11/87) .
Superfund Unit (Review 11/89) . Page 1 of 5



Site Name

Baxter Healthcare Corporation

C. ON-SITE WATER AND SEWER:

1. Wastewater Management

&R YES []NO

Does the site currently have an on-site wastewater management system!

Has the site previously had an on-site wastewater management system!? ¥X| YES | ] NO {_j UNKNOWN

If there is a past or present on-site wastewater treatment system, check all appropriate boxes below to describe the wastewater
treatment system used at the facility. Indicate the dates of operation for each wastewater treatment system. More than one
system may apply. Complete for all on-site systems, both past and present.

Sanitary

Process
Wastewater Wastewater Dates of Operation
Yes No Yes No Beginning Ending
Municipal 1 O N ] —_— s e
Pretreatment
a. With sludge generadon O J J | e
b. Without sludge generation i ] ] O — e et
On-site wastewater disposal
"a. Drainfield 0 O 0 ] —_——t et
b. Septic tank 0 O O O _—
c. Land Application i [ ] 0 —_— e e —_
Biological treatment : X [ 1X] ] 0D 6/7.2 _Prefent
Discharge to surface water North Fork C:;thaba 1{ i)ver ] ] e e

Name of surface water

NPDES # NC0006564

2. Water Supply Source

Does the site now have or has it in the past had a water system?
If yes, complete the following:

& YES [JNO

Dates of Operation

Groundwater Surface Water
_ Yes: No Yes No Beginning Ending
Municipal or County 0O i ] O —_— e
Community - L ] ] —— e
Non-Community xl - (] | [x] 06/72 _ _/ __

If surface water source is used, name of the body of water

Provide the use of the surface water: [ ] Potable
[} Cooling
[} Irrigation

i_] Production
[[] Fire protection
[J Other (specify)

Attach a facility or local map with intake point marked for private or on-site surface water sources. Label the map with the site

name.

DHS 3525 (11/87)
Superfund Unit (Review 11/89)
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Site Name Baxter Healthcare Corporation

D. ON-SITE WELLS:

. Does the site now have or has it in the past had :iny on-site wells? F{}f YES | | NO
If yes, complete the following:

1. Arttach a facility or site map showing the location of all on-site wells. Label the attachment: “D. 1. On-Site Wells".
2. Total number of on-site wells: ._6___._

3. For each on-site well, provide the following information:

. Label the corresponding well on the map required in D. 1.:
. Presently used? KX YES [] NO

a
b
c. If not presently in use, give year abandoned:
d

See Attachment IT

. Type of well: (] Monitoring (] Injection
K] Production ] Fire Protection
[J Cooling -  [] Irrigation
k] Potable ] Other (specify)

Permitted well KX YES [C] NO

Permit Number

o

See Attachment II for Items e-k

f. Type of construction:

g. Date installed:

h. Depth of well: fr.
i. Size (diameter): inches
j. Depth to static water level: ft

k. Haslaboratory analysis ever indicated ground water contamination? [_] YES XX! NO
. Additional Section B, Part D. 3. forms are available.

E. CLOSEST OFF-SITE WELL

Provide the following information for the closest currently used off-site well within a one-mile radius of the site, where such
information is known to you:

McDowell County Schools
1. Owner -

2. Location Address _North Cove Schools.
3. City Marion, N.C. 28752

4, Show the location of the well on a map of the area. Label the attachment: “E. 4. Off-Site Well".

F. ANALYTICAL MONITORING DATA
Complete for any monitoring which has been done at the site.

1. Groundwater — Has groundwater monitoring been conducted at the site? [_| YES xx] NO

If yes, complete the following:
Method Compounds
Date Method Number Detected Level

a. Organics
(1) Purgeables
(2) Base Neutrals/Acid
(3) PCB —_ - —_—
(4) Pesticides/Herbicides
(5) Other

‘ b. Inorganics

Laboratory performing analyses:
Does the laboratory have EPA contract laboratory status? (3 YES [JNO

DHS 3525(11/87) . '
Superfund Unit (Review 11/89) Page 3 of 5



ATTACHMENT TII

D.I. ON SITE WELLS



ATTACHMENT II

ON SITE WELL INFORMATION

A B ¢

D E E H 1 J
Year Type Permit Type Date Depth " Size Depth

Well # Abandoned Well Number Construction Installed Well Diameter Static
1 N/A Production 433 Open End 4/28/71 480" 8" 10'6"
2 N/A Production L34 Open End 4/28/71 525! 8" 10'9 1/2"
3 N/A Production 435 Open End 4/28/71 300' 6" 9!
L N/A Production Lok Open End 7/20/71 450! 8" 36'
La N/A Production 400 Open End 2/11/71 350! 6" 11'3"
5 N/A Production 1374 Open End 9/7/73 230! 8" 11'g"
6 8/19/81 Production 55-0069-WC-0020 Open End 8/31/79 210! 10" 286"
6 N/A Production 55~0069-WC-0021 Open End 6/4/81 400! 8" 11t

(Construction)
7 N/A Production 55-0069-WC-0024 Open End (12/17/84) 254" 6" 13!
. 8 N/A N/A 55~0069-WC-0024 Open End N/A - Never Drilled -
(Construction)

9 N/A Production 55-0069-WS-0028 Open End (9/3/86) _ 289" 10" 23!

Test Wells |

Site #1 6/11/81 Test 55-0069-WC-0021

Hole 5 6/11/81 Test | 55-0069-WC-0021

Hole 2 6/11/81 Test 55-0069-WC-0021

Betwéen 6/11/81 Test 55-0069-WC-0021

Wells 3 & &

Hole 3 6/11/81 Test 55-0069-WC-0021

J79Y5 5/2/83 Monitoring (Dept. of Natural & Economic Resources)

Test Well A

Test Well B 1/3/80 Monitoring (Dept. of Natural & Economic Resources)



ATTACHMENT IV

E.4. OFF-SITE WELL



Site Name

If yes, complete the following:

a. Organics Date

Baxter Healthcare Corporation

Method

Method
Number

2. Surface Water — Has surface water monitoring been conducted at the site? | ] YES XX| NO

Compounds
Detected

Level

(1) Purgeables

(2) Base Neutrals/Acid

(3) PCB

(4) Pesticides/Herbicides

(5) Other

b. Inorganics

Laboratory performing analyses:

Does the laboratory have EPA contract laboratory status?

If yes. complete the following:

a. Organics Date

Method

CJYES [INO

. Soil — Has soil testing been conducted at the site? [ ] YES KA NO

Method
Number

Compounds
Detected

Level

(1) Purgeables

(2) Base Neutrals/Acid

(3) PCB

(4) Pesticides/Herbicides

(5) Other

b. Inorganics

Laboratory performing analyses:

Does the laboratory have EPA contract laboratory status!?

If yes, complete the following:

Date

Method

[JYES []NO

. Air — Has air monitoring been conducted at the site? [ ] YES %y NO

Method
Number

Compounds
Detected

Level

Organics

Inorganics

Particulates

Visible Emissions

Ambient Air Monitoring

-8 G0 T

Other

Laboratory performing analyses:

Does the laboratory have EPA contract laboratory status?

G. CLEANUP ACTIONS

CJYES []NO

Describe briefly any cleanup activities at the site and attach a map showing cleanup activities. Label the map with the site name.

Practive of pouring small volumes of solvents on the gravel drive was

terminated 1n 1Y//.

The drive was them paveds

DHS 3525 (11/87)
Superfund Unit (Review 11/89)
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H.

L

. Baxter Healthcare Corporation
Site Name

List documents related to cleanup actions including, but not limited to, work plans, cleanup action plans, and remedial action plans.

Document Date Document Name Purpose of Document

RECORDATION

Is the location/existence of the disposal site recorded in the register of deeds’ office in the county or counties in which the land is
located? [T YES PXNO

If yes, date of recordation:

CERTIFICATION AND SIGNATURE:

[ certify that to the best of my knowledge and belief, the informadon supplied on this form is complete and accurate.

Signature f\j % ,/% ,}a / M% Date _=2 / 5// g%

Philip Castro. Environmental Manager

Name and Title (Type or print)

Mailing Address PO. Ropx 1390

MAQ‘.()U# M. C 28752

NORTH CAROLINA
/%.Ddlu & Z— L c
ounty .
1, g /CHERD ( 5’*2 D/ )< , a2 Notary Public for said County and State, do hereby certify that

/ﬂ///Z/P £ UAJ’Tféa

of the foregoing instrument.

Witness my hand and official seal, this the & day of }%4 7z C’,A/ 19 07/

(Official Seal)

personally appeared before me this day and acknowledged the due execution

floteed £ Loy

Notary Public
My commission expires . /7/; ;/ 19 ?/

DHS 3525 (11/87)

 Superfund Unit (Review 11/89) o Page 5 of 5
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Ref. 2

July 31, 1989

To: Travenol Labs File
From: Bruce Nicholson

Subj: Telecon with Mr. Phil Castro, Baxter Healthcare Corporation,
Marion, North Carolina, (704)756-4151.

Mr. Castro supplied the following additional information
concerning the Travenol plant:

The plant has been owned by the same company since it was built
in 1972, but the name of that company has changed ov the years.
The original name was Travenol Laboratories, Inc. The name became
Baxter-Travenol in 1972 for approximately 2 months then the name
reverted to Travenol Laboratories once again. The name remained
unchanged until 1987 when Travenol Laboratories became Baxter
Healthcare Corportion.

There were six underground storage tanks on site; 3 30,000-
gallon No. 5 fuel o0il tanks, a 2,000-gallon No. 2 fuel oil tank, a
275-gallon diesel tank, and a 1,000 gallon gasoline tank. The four
fuel oil tanks ar4e located in the same field approximately 200
feet southwest of the disposal area, the gasoline tank is located
between the plant and the engineering office building, and the
diesel tank is located approximately 1,500 feet southwest of the
site between the plant building and the railroad.

The plant employs approximately 2,400, and the onsite wells
supply 1.5 million gallons per day. The water is used in the
process and as drinking water. As a result of the manufacturing
process, the water is used as a constituent in the intravenous
solutions.

Mr. Castro said that chlorinated solvents are not currently
used at the plant, and he does not recall that they were ever used.

BIN/telecons/trav2



/ , ‘ ‘ S Ref. 3

e

) ecology and environment, inc.
. 4319 COVINGTON HIGHWAY, DECATUR, GEORGIA 30035

International Specialists in the Environmental Sciences

April 19, 1982

Mr. R. D. Stonebraker, Deputy Chief
Hazardous Emergency Response Branch
Air and Hazardous Materials Division
U.S. Environmental Protection Agency
345 Courtland Street

Atlanta, Georgia 30365

Subject: North Carolina CERCLA 103 Site Inspect1ons
TDD No. F4-8203-07

' Dear Mr. Stonebraker:

Thirty sites from 27 notifiers under CERCLA 103 (c) were submitted to -
Ecology and Environment Incorporated's Field Investigation Team on March
23, 1982. FIT members Charles Lee and Gene Oliver were assigned to the
project.

The sites were initially screened to determine those which would require
on-site inspection and those which would not. Fourteen of the sites did
not require inspection for the following reasons:

1. Insufficient waste quantities;

2. Refusal by or inability of site representatives to meet with
the investigators;

3. Previously initiated site studies by North Carolina State
officials;

4, Absence of actual disposal at the site.

There were insufficient waste quantities to warrant further investigation
for the Niagra Site in Ayden, NC; Monsanto in Research Triangle Park, NC;
and East Carolina Heat Treat Servxce in Raleigh, NC.

Company representatives refused to furnish the locations of the sites for
the two Beaunit Corporat1on plants in Ham11ton and Clinton, NC Owners

. - Property in Farmville, NC. e



North Carolina state officials had conducted previous groundwater studies
and are presently conducting ongoing monitoring of Cooper Industries in
Apex, NC; DuPont/Kinston Textiles in Kinsten, NC: and Carolina
Galvanizing Corporation in Aberdeen, NC.

There was no actual disposal at. the Weyerhaeuser Company in Lewiston, NC:
American Petrofina in Selma, NC; Helena Chemical Company in Lewisburg and
Enfield, NC; and Livewire Electric Company in Goldsboro, NC.

The remaining thirteen sites were inspected during the weeks ending April
3, 1982 and April 10, 1982. These sites include Mitchell Engineering
Company and Unican Security Systems of Rocky Mount; Berkley Mills,
Balfour, Travenol Laboratories, Incorporated and American Thread Company
of Marion; General Electric Company Plants in Hendersonville, and Mebane;
Burlington Furniture Company of Robbinsville; Union Camp Corporation of °
Smithfield; Burlington Industries of Neuse Branch; Stanley Furniture
Company of West End; Mallinckrodt Company of Raleigh; and Monsanto
Corporation of Fayetteville. Individual descriptions of these sites are
included in this report.

None of the site inspections revealed any apparent problems, and as a
result no further action is recommended by the investigators. It .is
recommended, however, that the two Beaunit Corporation plants in Hamilton
and Clinton, and the David Starling property in Farmville be visited by
EPA representatives. ' i

Yours truly, '
Charles H. Lee

Project Officer

CHL/1sr



.linued From Page 8
X. WATER AND HYDROLOGICAL DATA (continued)

H. LIST ALL DRINKING WATER WELLS WITHIN A 1/4 MILE RADIUS OF SITE

a. e,
NON-COM= | COMMUN-
t. weLl 2. DEPTH 3. LOCATION MUNITY ITY

(specily unit) . (proximity to population/buildings) (mark *X°) (mark ‘X*')

4
1. RECEIVING WATER
1. NAME . CJ a. sewers - [3 3. sTREAMS/RIVERS
{TJ 4. LAKES/RESERVOIRS 3 s. oTHER(specity):

6. SPECIFY USE AND CLASSIFICATION OF RECEIVING WATERS

XI. S01L AND VEGITATION DATA

ATION OF SITE IS IN:

{T] A. KNOWN FAULT ZONE (] e. xARsT zONE ] c. 100 YEAR FLOOD PLAIN O o. weTLAND
] E. A REGULATED FLOODWAY [ F. CRITICAL HABITAT (] 6. RECHARGE ZONE OR SOLE SOURCE AQUIFER
XII. TYPE OF GEOLOGICAL MATERIAL OBSERVYED ] e
Mark ‘X’ to indicate the type(s) of geclogical material observed and specify where neceasary, the component parts.
.x lx x'
l—  A. CVERBURDEN — B, BEDROCK (specify below) — C. OTHER (epacily below)
1. SAND .
2. CLAY
. 3. GRAVEL
1

XTI, SOIL PERMEABILITY

7 A. unkNowN , . (] 8. VERY HIGH (100,000 to 1000 cm/sec.) [ C. HIGH (1000 to 10 cm/sec.)

{J 0. MODERATE (10 to .1 cm/2ec)  [_] E. LOW (.2 10 .00 cov/ secy) ' ] F. VERY LOW (.001 fo .00001 cm/sec.)
G. RECHARGE AREA 1

J1. ves CJa no 3. COMMENTS:

H. OISCHARGE AREA

1. ves {J 2 no 3. COMMENTS:

1. SLOPE

1. ESTIMATE % OF SLOPE 2. SPECIFY DIREGCTION OF SLOPE, CONDITION OF SLOPL, ETC.

-.TH ER GEOLOGICAL.DATA

EPA Form T2070-3 (10-79) : PAGE 9 OF 10 ) Continue On Reverse



R e s imtde e i S A el R

oot W aml it s den e b vk bl e Bk A B et eceman e o e o s

Continued From Front e

XIV. PERMIT INFORMATION
List all applicable permits held by the site and provide the related information.

F. IN COMPLIANCE

. D. DATE E., EXPIRATION (mark *X*)
A. PERMIT TYPE B. ISSUING €. PERMIT . ISSUED DATE : ”q
(045, RCRA,State, NPDES, etc.) AGENCY 7 NUMBER (mo., dey,&yr.) (mo.,day,&yts) ?z-s :o' x:;:own
R )

XV PAST REGULATORY OR ENFORCEMENT ACTIONS
] noxe T vES (summarize in thia space)

L

NOTE: Based on the information in Sections III through XV, {ill out the Tentative stposmon (Section II) information
on the first page of this form.

EPA Form T2070-3 (10-79) . PAGE 10 OF 10




" Continued From Page 6 -

VII. HAZARD DESCRIP TION (continued)

[ K. FIRE OR EXPLOSION

o

] 0. SPILLS/LEAKING CONTAINERS/RUNOFF/STANDING LIQUID

] P. SEWER, STORM DRAIN PROBLEMS

3 Q. EROSION PROBLEMS

(] R. INADEQUATE SECURITY

(] s. INCOMPATIBLE WASTES




L C -

VII. HAZARD DESCRIPTION (continued)

(] 1. MIDNIGHT DUMPING

st

U. OTHER (epecily):

AREA-  poW  CIUERED BY ASFHACT o
ACCESS HokD WE0sE DREHNGRE

PUNS To frave W<t 7REMMENT~
SYSTEM

IX. POPULATION DIRECTLY AFFECTED BY SITE

. C.APPROX. NO, OF PEOPLE D. APPROX. NO. E.DISTANCE
A.LOCATION OF POPULATION B. APPROX. NO. AFFECTED WITHIN OF BUILDINGS TO SITE
: OF PEOPLE AFFECTED UNIT AREA AFFECTED (specify units)

1.IN RESIDENTIAL AREAS

2N COMMERCIAL
“OR INDUSTRIAL AREAS

3-TRAVELLED AREAS

4 PUBLIC USE AREAS
*(parks, achools, etc,).

2

&

IN BUBLICLY 0
2

X. NATER AND HYDROLOGICAL DATA

A. DEPTHITO GROUNDWHER{.p.d!’ unft) B. DIRECTION OF FLOW C. GROUNDWATER USE IN VICINITY
D. POTENTIAL YIELD OF AQUIFER E. DISTANCE TO DRINKING WATER SUPPLY | F. DIRECTION TO DRINKING WATER SUP
- (apecity unit of meassurs)
G. TYPE OF DRINKING WATER SUPPLY
D 1. NON-COMMUNITY [J 2. COMMUNITY (epectty town):
<15 CONNECTIONS® * > 15 CONNECTIONS
D 3. SURFACE WATER - [CJ & weLL

EPA Form T2070-3 (10-79) PAGE 8 OF 10 * Continue On Page 9
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- Continued From Page 4°* ..
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VIII. HAZARD DESCRIPTION (continued)

%. NON-WORKER INJURY/EXPOSURE

[ c. wORKER INJURY/EXPOSURE

- [T ©. CONTAMINATION OF WATER SUPPLY

[} . CONTAMINATION OF FOOD CHAIN

“ ] F. CONTAMINATION OF GROUND'WATER

j CONTAMINATION OF SURFACE WATER




et bt -

VII. HAZARD DESCRIPTION (continued)

Continued From Front

(] H. DAMAGE TO FLORA/FAUNA

CJ. Fisk kit

(C] J. CONTAMINATION OF AIR

{] K. NOTICEABLE QDORS

[C] L. CONTAMINATION OF sOIL

[J M. PROPERTY DAMAGE

recycled per




Continued From Page 2

N

IV. SAKPLING INFORMATION (continued)

'.no*ros

t. TYPE OF PHOTOS

v

] s. grROUND

AERtIAL

2. PHOTOS IN CUSTODY OF:

NONE . JETDED BY AT MER.,

D. SITE MAPPED?

(] YES. SPECIFY LOCATION OF MAPS:

E. COQRDINATES
1. LATITUDE (deg,~min.-sec.)

2. LONGITUDE (deg,~miny-sec.)

V. SITE INFORMATION

A\SJTE STATUS

. 1. ACTIVE (Those inductr
nicipal sites which are bein

on a continuing .basis, even if
Quently,)

ial or
g used

infre-

[ 2. INACTIVE (Those
sites which no longer receive

lor waste trearment, storage, or disposall wastesa.),

.

(-

3. OTHER( (specify):

has occurred.),

(Thoase sites that include such incidents like *‘midnight chanping’’
where no regular or continuing uae of the site (or waste dispoaal

8. 1S GENERATOR ON JITE?

. no

2. YES(specily generator's fourdigit SIC Code):

C. AREA OF SITE (in acres)

<. |

O. ARE
1.

THERE BUILDINGS ON THE SITE?
NO (3 2. ves(specity):

VI. CHARACTERIZATION OF SITE ACTIVITY

Indicate the major site activity(ies) and details relating to each activity by marking ‘X’ in the appropriate boxes.

‘X X X x*
i A. TRANSPORTER 1 B. STORER — C. TREATER 1 D. DISPOSER
1.RAIL 1.PILE 1. FILTRATION 1. LANDFILL
2.3HIP 2.SURFACE IMPOUNDMENT 2. INCINERA TION 2. LANDFARM
3.BARGE 3. DRUMS 3. VOLUME REDUCTION S.OPEN DUMP
4. TRUCK 4. TANK, ABOVE GROUND 4.RECYCLING/RECOVERY 4.SURFACE IMPOUNDMENT
2. PIPELINE 5. TANK, BELOW GROUND 2. CHEM./PHYS./TREATMENT 2. MIONIGHT DUMPING
8. O THER (specify): €. OTHER(specity): €. BIOLOGICAL TREATMENT * 6. INCINERATION
. ]
7.WASTE OIL REPROCESSING 7.UNDERGROUND INJECTION
8.SOLVENT RECOVERY 2.0 THER(Specily):
: = 9.0 THER(specify): ; ; po
i , _|°¢ EVAPRETION
| Flom 6PEUEL
i
4
i .

E. SUPPLEMENTAL REPORTS:

which Supplemenml Reports you have filled out and attached to this for..

1. sTo=a.

Cle CHEM/B1O/
* PHYS TREATMENT

{J 2. INcINERATION

] 7. LANDFARM

SURFACE
IMPOUNDMENT

-

[ 5. TRANSPORTER

] 3. LANDFILL

] ». oPEN DUMP

1 the site (alls within sny of the categories listed below, Supplemental Reports must be completed. [ndicate

(] s. oEEP WELL

(] 10. RECYCLOR/RECLAIMER

VIL. WASTE RELATED INFORMATION

i Al

ASTE TYPE
1. LIQUID

[ 2 souio

[ s cas

[ a. stuoce

)

1

iy s A o

8. WASTE CHARACTERISTICS

1. CORROSIVE
5. TOXIC

(] 9. OTHER(speciiy):

[ 2. iGMiTABLE
[ s. rReacTIVE®

4. HIGHLY VOLATILE
8. FLAMMABLE

(] 2. raDIOACTIVE
] 7. NERT

!

C. NASTE CATEGORIES
1.

Y,

Are records of wastes aveilable? Specify items such as manifests, Inventodes, etc. below,

>

L
EPA Form T2070-3 (10-79)

PAGE 3 OF 10

Continue On Reverse
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VII. WASTE RELATED INFORMATION (continued)

Continued From Front ‘

2. Estimate the amount (apecify unit of measure) of waste by category; mark ‘X’ to indicate which wastes.are present. ¥
s. SLUDGE b. OIL ¢c. SOLVENTS d. CHEMICALS e. SOLIDS © f. OTHER '
AMOUNT AMOUNT Au2m1' ' 0 AMOUNT AMOUNT ] AMOUNT - .
UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE
Zu,pAmT. XL, oLy [ XY narocenaten [ X)L o000 ol 1 FLYASH *liy1 LARORATORY,
PIGMENTS WASTES SOLVENTS r_' ] PHARMACEUT.
METALS kzsoruzn(apoc!lr): NON-HALOGNTD, PICKLING
@ g ioces — (2 gL veENTS 2) e lons (2) ASBESTOS (21 HOSPITAL
' hl OTHER(specily): l o MILLING/MINE :
NPOTW t3) CAUSTICS 13) L iLiNGs (3) RADIOACTIVE
ALUMINUM- . m S FERROUS SMEL T4
W unex E CE {4) PESTICIDES 4 e WASTES () MUNICIP AL
18) OTHER(apecity): o F . NON-FERROUS _J (S} OTHER(apecily):
F—- Msep IU ) (S)OYES/INKS [§-1) SMLTG. WASTES

. _ CHEM (c4C (&) €Y ANIDE |_{te1 oTHER(specity):
AN STS

(7} PHENOLS

Duﬂ/w 181 HALOGENS . | -

O”F wﬂ' 9 PCH
. | : Féﬂ” (10)METALS ' -

(1) OTHER(specily)

D. LIST SUBSTANCES OF GREATEST CONCERN WHICH ARE ON THE SITE (place in dolc.ndlnc order of haxard)

2. FORM L ToxicITY ~
(mark *X°) (mark *X*) : =
; 1.SUBSTANCE T o Tevat s T o T <o~ 4 CASNUMBER S.AMOUNT s.unIT

Lio LIQ. | POR HIGH] MED.] LOW [NONH

pYRIDE X b TRACE
puresezeyeE.” | pY | X TRACE.

. VIII. HAZARD DESCRIPTION
Place an ‘X’ in the box to indicate that the listed hazard exists. Describe the

FIELD EVALUATION HAZARD DESCRIPTION:
hazard in the space provided.

(J A. HUMAN HEALTH HAZARDS




.‘ —— e ST v v maled S 2 S Wea a4 g s ol L - - - . . . - -

(3
¢ s ) / REGION |SITE NUMBER (to be aseign
i EPA POTENTIAL HAZARDOUS WASTE SITE ' | br i
\Y4 SITE INSPECTION REPORT 04, Ne eece/p020
ENERAL INSTRUCTIONS: Complete Sections I and III through XV of this form as completely as possible. Then use the informas
on on this form to develop a Tentat've Disposition (Section [I). File this form in its entirety in the regional Hazardous Waste Log
F

ile. ‘Be sure to include all appropriate Supplemental Reports in the file. Submit a copy of the forms to: U.S., Eavironmental Pro-
tection Agency; Site Tracking System; Hazardous Waste Enforcement Tack Force (EN-335); 401 M St., SW: Washington, DC 20460.

L. SITE IDENTIFICATION

A. SITE NAME : B. STREET (or other (dentitier)
C. CIIWEMOL LMJM_%A{ES { ,NC‘ D. STAL!E.S: éff}!zaf :- }CIOUNTY NANME
L1410/ ' M 123752~ Sle DOWELC

G. SITE OPERATOR INFORMATION

 EDID_T. —@%Eéfé SRR

Wﬂ dillerent {rom operator of aite) L eieroms romen
_ RAYMED T m@m’ R - YN X% 2 S A

4. STATE 8. Z1P CODE

t. SITE DESCRIPTION

MEDICAL. SUupPLy (AL

Jo TYPE OF OWNERSHIP X
" [TJ 1. FEDERAL O z staTE E] 3. COUNTY (] & MuNICIPAL ?{s. PRIVATE

| i
HO. TENTATIVE DISPOSITION (complete this section last)
. ESTIMATE DATE OF TENTATIVE B. APPARENT SERIOUSNESS OF PR..QBLAEH ,

DISPOSITION gmos, 287, & yro). {3 1. HiGH O 2. mepium TJarLow %4. NONE

L1397~

C. PREPARER INFORMATION

1. NAME 2. TELEPHONE NUMBER 3. OATE mo-.day,&yn)

"Reve ocwver, ET | g0y o930 /;/?3—

111, INSPECTION INFORMATION .

A. PRINCIPAL INSPECTOR INFORMATION

1. NAME ) 2. TITLE
CldnLeEs _LEE - éﬁdwcF/S/ ]
s ORGANIZAT]ON 4. TELEPHONE NO.(area code & no.)

Et+e AT _ N 404 -222~772/]

B. INSPECTION PARTICIPANTS

V. NAME 2. ORGANIZATION 3. TELEPHONE NO.

CHARLES LEE EIT
SGENE . OLIVER. EiT_

C. SITE REPRESENTATIVES INTERVIEWED (corporate officials, workers, reesidents)
1. NAME 2. TITLE & TELEPHONE NO. 3. ADDRESS

ED O§ESLY T MER .
.)Mc msmo Edl. ENGR,




- - ' . T Mertmt mm e camt asmke s e & s es s s s te s e s @ e A ® @ v creers teimrt-mema e =

Continued From Front g ’ ' r P
- IH. {NSPECTION INFORMATION (continued) )
D. GENERATOR INFORMATION (aources of waste) ’
1o NAMK 2. TELEPHONE NO, 3. ADDRESS 4. WASTE TYPE GENERATED

T4 . LAAS

E. TRANSPORTER/HAULER INFORMATION R - L : . . .
1. NAMK 2. TELEPHONK NO. : 3. ADDRESS 4. WASTE TYPE TRANSPORTED

F. IF-WASTE IS PROCESSED ON SITE AND ALSO SHIPPED TO OTHER SITES, IDENTIFY OFF-SITE FACILITIES USED FOR DISPOSAL.
: 1. NAME 2. TELEPHONK NO, . 3. ADDRESS

Y

G. DATE OF INSPECTJION . TIME OF INSPECTION 1. ACGESS GAINED BY: (credentiale must be shown in all cases)
(s lay, & yre). )9/73— - [000 " 1. PERMISSION ] 2. wARRANT
J. WEATHER (descride)

R, C00l ,
IV. SAMPLING INFORMATION

A. Mark ‘X’ for the types'of samples taken and indicate where they have been sent e.g., regional lab, other EPA lab, contractor,
etc. and estimate when the results will be available.

2. 3AMPLE . 4.DATE
1. SAMPLE TYPE TAKEN . " ’ 3., SAMPLE SENT TO! . RESULTS _
(mark ¢ X*) . N AVAILABLE
2. GROUNDWATER . /V/z
b SURFACE WATER a /

L+ WASTE P

de AR

. RUNOFF

L sPiLL

€. SOIL

h. VEGETATION

i. OTHER(specily)

B. FIELD MEASUREMENTS TAKEN (e.d., radloactivity, explosivity, PH, etc.),
! 1. TYPE . 2. LOCATION OF MEASUREMENTS , . . "I.RESULTS

/ .

r- ledpape : ) ecolo  and environment



Date: January 29, 1982

. County: | McDowel1

Notifier"s name and address: .- Edward J. Oglesby
P.0. Box. Marion, N.C. 28752 '

Contact's name: _Raymond T. Murphy (312) 948-4952

Site name and address: Travenol Laboratories, Inc.

3
[
=3

Highway 221 N. :

Site location: Marion

McDowell County

Type of waste: pyradine and nitrobenzene

What process generated the waste?  general laboratory wastes

Volume of waste: 440 gallons

Method of storage or disposal: - poured onto 1500 sq. ft. gravel

driveway in 0il unloading area and allowed to evaporate

Dates of waste activity: 1972 - 1977

Site history: 440 gallons of general laboratory waste containing pyradine
and nitrobenzene were disposed of by spreading the waste over a 1500 square
foot area of graveled driveway,on site,where it was allowed to evaporate.

nNep oSGl 1o7ed | ?
GEN |

*The preceding information is based on preliminary data supplied by

the Environmental Protection Agency, and not on ‘detailed site
investigations.

195



CERCLA 103 (c) NOTIFICATION INSPECTION
TRAVENOL LABORATORIES, INC.
' MARION, NC

General

The Travenol Laboratories, Inc. North Cove Facility, located on US
Highway 221 outside Marion, NC, was inspected on the morning of March 29,
1982 by FIT members Charles Lee and Gene Oliver. Site representatives
interviewed during this inspection were Phil Castro, the Plant
Environmental Engineer, and Ed Oglesby, the Plant Manager.

Mr. Castro confirmed that during the period 1972 - 1977
approximately 440 gallons of general laboratory wastes containing traces
of pyridine and nitrobenzene used as reagents were dumped onto a 1500
square foot area of gravel driveway behind the laboratory. These wastes
were assumed to have evaporated immediately after they were dumped. Mr.
Castro stated that the Travenol plant in Marion is engaged in the
-production of intravenous solutions for medical applications, and he
showed us certificates documenting that current waste disposal is being
- handled by Triangle Resource Industries in Reidsville, North-Carolina and
by MM Chemical Company in Gadsden, Alabama. In the past, wastes had
also been disposed of by Chemical Waste Management in Emelle, Alabama.

Mr. Castro showed the inspectors the area behind the laboratory
where the wastes had been dumped. This area is now part of a paved and
curbed access road. Drainage from this road is channeled by underground
sewers to the laboratory's waste treatment system. There was no apparent
evidence of any wastes or waste residues in the area. Mr. Castro stated
that the wastes had been dumped at the rate of two to three gallons at
the time only.

Conclusions and Recommendations

This site présents no apparent hazardous waste related problem. The
investigators recommend that no further action be initiated with regard
to this site. ' :



T - T

Ref. 4.

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., M.P.H.
Phillip J. Kirk, Jr., Secretary State Health Director
_ 919/733-3446

4 June 1986

Ms. Denise Bland

EPA NC CERCLA Project Officer

Air and Hazardous Material Division
345 Courtland Street, N.E.
Atlanta, .GA 30365

Dear Ms. Bland:

SUBJECT: Preliminary Assessment Report .
Travenol Laboratories, Inc. NCD 059140764
US 221 North
Marion, McDowell County, NC 28752

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

_ Travenol Laboratories, Inc. manufactures glucose, salt solutions,
and other intravenous solutions for hospitals. The company started operating
at the Marion site in 1972. The facility was newly constructed, and Travenol
Labs has been the sole occupant.

‘ The majority of the hazardous waste generated at the facility is
paint and cleaning solvent waste. This waste is generated through touch up
painting of the building and equipment. Included in this hazardous waste are
varsol solvents, turpentine, and xylene. The company also operates a
laboratory which generates a small amount of laboratory solvent waste.
Approximately 4,000 gallons of hazardous waste (paint and laboratory waste)
was generated in 1985. The waste is stored in 55 gallon drums on the outside
of the building in a hazardous waste shed. The lab waste is then manifested
to Pinewood, S.C. for disposal, and the paint solvents are shipped to Oldover
in Virginia for incineration. The company has been employing these waste
disposal methods since 1980. Prior to 1980 the laboratory chemicals and waste
were kept in a warehouse on the site. Between 1972 and 1977 the paint solvent
waste was disposed of outside of the building.



Ms. Denise Bland
4 June 1986

. Page 2

The waste was poured in a small graveled area and allowed to evaporate into
the air. Approximately 440 gallons of the waste was disposed of in this
manner. Between 1977 and 1980 the paint waste was accumulated and kept on
site. Company officials voluntarily notified under CERCLA 103(c) on April 29,
1981 and told of the company's past waste disposal practices. The site was
inspected on March 29, 1982 by Charles Lee and Gene Oliver of Ecology and
Environment, Inc. for EPA. The investigators did not find any evidence of
wastes or waste residues in the area. They recommended that no further action
be initiated with regard to the site. Groundwater and soil were not sampled
by the site investigators.

There are five underground storage tanks on site. Four of the tanks
were installed in 1972 and one tank was installed approximately four years
ago. Three of the four tanks installed in 1972 contain number six fuel oil
and the other tank contains gasoline. Number one fuel oil is in the tank that
was installed four years ago. According to company officials, they have not
had problems with the tanks (leaking, etc.) since their installation.

The company obtains their water supply from five wells that are
located on the site. The wells are monitored regularly by company personnel.
According to plant officials, the wells have never been contaminated, however,
the company is only required to monitor for bacteriological contamination and

. some minerals. ' They are not required to monitor for organics or metals. The:
depth of the wells range from 150 to 350 feet. There is also an on-site waste
water treatment plant which treats sewage waste only.

Other than the solvent evaporation area, there are no records of
spills on the site. Because of past on-site disposal practices a Medium
priority is assigned to the site.

On 2 June 1986, 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: Glenn Ross, Air Quality Section; Vince Schneider
and Howard Bryant, Water Quality Section.

If you have any questions, please call me at (919) 733-2801.
Sincerely,
[f M ———
Cheryl A. McMorris, Environmental Chemist

Solid and Hazardous Waste Management Branch
Environmental Health Section

. Q4/tb/024%



POTENTIAL HAZARDOUS WASTE SITE 1. IDENTIFICATION

. . PREL IMINARY ASSESSMENT lOl ﬁéATE |8859?A5§6§UMBER

PART | - INFORMATION AND ASSESSMENT

11. SITE NAME AND LOCATION
E NAME (L 7 .
?I SITE NAME gal, copmon, or descriptive nane of site) IS?S?TﬁEET'ZQ?UTE ¥g » OR SPECIFIC LOCATION IDENTIFIER

ravenol Laooratdries, wy. nNor
% GlTon [ RIATE |05 3455008

U9 COORDINATES:

%30 08 ??NG DIST

36 CogWTY |07 SggNTY CODE

LATITUWE  35° 50' 14" I LONGITUDE  82° 0O' 03"

10 OIRECTIONS TO SITE (Starting from nearest public road) Take 1-85 South to Winston Salem. In Winston Salem take
i-40 west to Marion, NC, In Marion take Hwy 2/1 Nth. Site located about 12 mi. north of 1-40, in North Cove, NC.

111 RESPONSIBLE PARTIES

OB (Lo, tnc. 2STIETS Aggainess, meliing, rosidentlal)

o2t Lia | o4 ?ECTE|°5 44515%E |°6 IE%EFJH%S-ﬂBMBEﬂ

07 OPERATOR (If known and different from owner) 08 STREET (Business, mailling, residential)

Travenol Laooratories, Inc. IU.S. Hwy. 221 North

3RS A8 STATE| 1317 OOPE | [30T5 SRR e

13 TYPE OF OWNERSHIP (Check one) :
(X) A. PRIVATE ( ] B. FEUERAL: (Agency) [ 1 C. STATE [ 1 D. COUNTY { 1 E. MUNICIPAL
{ ] F. OTHZR: (Specify} [ 1 G. UNKMNOWN

14 OWN=R/OPZRATOR 'NOTIF ICATION ON FILE (Check all that apply) (CERCLA 103c)

[X].RCRA 3001 DATE RECEIVED: [ ] B. UNCONTROLLED WASTE SITE DATE RECEIVED - : [ 1 C. NONE
1V, CHARACTERIZATION OF POTENTIAL HAZARD

Ol ON SITE INSPECTION BY (Check all tnat apply)

(X1 YES VATE 03/29/82 [ ] A. EPA  [X] 8. EPA CONTRACTUR {1 ) C. STATE [ ] »U. JUTHER CONTRACTOR

[ ] E. LOCAL HcALTH OFFICIAL [ 1 F. OTHER:

[ ] NO CONTRACTOR NAME(s):

02 SITE STATUS (Check,gne) 03 YEARS OF OPERATION

[ J A. ACTIVE [X] B. fﬂXbT?VESQ)l C. UNKNOWN 1972 | currently operat. [ 1 UNKNOWN
SESINNING YEAR ENDINS YEAR

U4 DESCRIPTION UF SUBSTANCES POSSIBLY PRESENT. KNOWN, OR ALLEGED Travenol Labs., Inc. began operations at the

Marion site In 1972, in a newly constructed facility. The company manufactures glucose, salt solutions, & other

intravenous solutions for hospitals. The majority of the hazardous waste generated at the facility Is paint

05 DESCRIPTION OF PUTENTIAL HAZARD TO ENVIRONMENT AND/OR POPULATION waste from touch up painting of the building
& equipment. A small amount of laooratory solvent waste Is generated. Between 1972 & 1977 the paint waste was
disposed of pe evaporating the waste outside in a graveled area on the site. Approx. 440 gallons of waste was
disposed of in this manner. In 1982, an EPA inspection found the disposal area, uncontaminated. After 1979 the
waste was shipped off-site for incineration. Five underground tanks containing fuel oil & gasoline have been
on-site since 1972, 5 wells supply the site with water. A WWTP is on site to treat sewage waste. Classified as
a Generator.

V. PRIORITY ASSESSMENT
Ol PRIORITY Fur INSPECTION (Cpgg# gne. 8 hlgh.or m?dlum i che&éﬁgi+?8ﬂglefg ?arfdén;sYaSTe information and

Description of Hazardous an nci
i 1A, HIA [X] 8. MEODIUM { 1C. LOW ‘ { ) D. NONE A
Spect|gy required  (Inspection required)  (lnspegiion on tlge NS ERE" aetian 352858 1+1on form)
V|, WREORMAT ION AVAILABLE FROM
ONTACT . ONE _NUMBER
Béi? das#ro, Environmental Coordinator #aegnéﬁgﬁgggégqgg?éé?f %22 l??ol?ngg-ﬂ§5|
U2 PERSON RESPONSIBLE FOR ASSESSMENT 05 AGENCY |JORGANIZATION |03 TELEPHOWE NUMBER|08 DATE

Cheryl A. McMorris/Pat DeRosa NC DHR/DHS|SHW Mgmt. Br.[(919) 733-230| 04/156/86

EPA FORM 2070-12 (7-81)



POTENTIAL HAZARDOUS WASTE SITE

PREL IMINARY ASSESSMENT
PART 2 - WASTE INFORMATION

I1. IDENTIFICATION

[O7 REATE[BBsotiTie ek

Il. WASTE STATES, QUANTITIES, AND CHARACTERS

Ol RERE 513 T4RSR appiyd OtmBa2lE 2 ol Bl S hantit1es | O CRIECHIVERER' SIS
must be |n eperiden
[ 1ASOLID [ 1 E. SLURRY TONS [X] A. TOXIC [ ] IGNITABLE
[] B. CORROSIVE [ 1 1. HIGHLY VOLATILE

[ 1 B. POWDER, FINES (X} F. LIQUID CUBIC YARDS [ 1C. RADIOACTIVE [ ] J. EXPLOSIVE

[ 1 C, SLUDGE [ 1G. GAS NO. OF DRUMS Unknown { 1D. PERSISTENT [ 1 K. REACTIVE
[ 1 E. SOLUBLE [ 1L, INCOMPATIBLE
[ 1 F. INFECTIOUS [ 1 M. NOT APPLICABLE
[ ] G. FLAMMABLE

I11. WASTE TYPES

CATEGORY SUBSTANCE NAME 0l GROSS AMOUNT 02 UNIT OF MEASURE 03 COMMENTS

SLU SLUDGE

OLW OILY WASTE

SOL SOLVENTS 440 gallons Combined paint and lab. waste
PSD PESTICIDES

0ocC OTHER ORGANIC CHEMICALS

10C INORGANIC CHEMICALS

ACD ADICS

BAS BASES

MES HEAVY METALS

1V. HAZARDOUS SUBSTANCES (See Appendix for most frequently clted CAS Numbers)

CATEGORY SUBSTANCE NAME 03 CAS NUMBER | 04 STORAGE/DISPOSAL METHOD | 05 CONCENTRATION. OéoNEéﬁ?ERT?gN
SOL Varsol solvents stored in 55 gallon drums Unknown i )
SOoL turpentine prior to off-site Unknown -

SOL Xylene 1330207 incineration Unknown I

V. FEEDSTOCKS (See Appendix for CAS numbers)

CATEGORY 0l FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 0| FEEDSTOCK NAME 02 CAS NUMBER
FDS FDS
FDS FDS
FDS FDS
FDS FDS

Vi. SOURCES OF INFORMATION (Cite specific references, e. g. state files,

sample analysis, reports

|. Permanent flles, NC Solld and Haz. Waste Mgmt. Branch, Raleigh, NC.

3.

2. QS, 7.5 Quad., Little Switzerland, NC,
ephone conversation with Kelth Masters, NC DHR/DHS, Solid and Haz. Waste Mgmt. Br., on |5 April 1986.

1979 and Ashford, NC,

1956.

4. Teleﬁhone conversation with Phil Castro of Travenol Laboratories, Inc. on 16 April 1986.

PA FORM 2070-12 (7-81)



POTENTIAL HAZARDOUS WASTE SITE 1. IDENTIFICATION

l . PREL IMINARY ASSESSMENT . IOI NETATE |8859?365 6uUMBER

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

11. HAZARDQUS CONDITIONS AND INCIDENTS

0l [X]) A. GROUNDWATER CONTAMINATION 02 [ ) OBSERVED (DATE: ) [X] POTENTIAL [ ] ALLEGED
03 POPULATION POTENTIALLY AFFECTED 2300 04 NARRATIVE DESCRIPTION Between 1972 and 1977 approximately 440

gal lons of paint waste was disposed on site. The waste was poured into a graveled area and allowed to evaporate.
Possible groundwater contamination due to these disposal practices.

Ol [ 1 B. SURFACE WATER CONTAMINATION 02 [ 1 OBSERVED (DATE: ) [ ) POTENTIAL [ ] ALLEGED
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION

0l [ 1 C. CONTAMINATION OF AIR 02 [ 1 OBSERVED (DATE: ) [ 1 POTENTIAL [ 1 ALLEGED
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION

Ol [ 1 D. FIRE/EXPLOSIVE CONDITIONS 02 [ ] OBSERVED (DATE: ) [ 1 POTENTIAL { 1 ALLEGED
03.POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION

Ol [ 1 E. DIRECT CONTACT 02 [ 1 OBSERVED (DATE: ) [ 1 POTENTIAL { 1 ALLEGED
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION

0l [X) F. CONTAMINATION OF SOIL 02 [ ] OBSERVED (DATE: _________) [X] POTENTIAL [ ] ALLEGED
03 AREA POTENTIALLY AFFECTED Unknown 04 NARRATIVE DESCRIPTION See Il A above.

(Acres)
0l [X] G. DRINKING WATER CONTAMINATION 02 [ ) OBSERVED (DATE: _________) [X] POTENTIAL { 1 ALLEGED

03 POPULATION POTENTIALLY AFFECTED 2300 04 NARRATIVE DESCRIPTION There are flve wells on the site and they
are the main water supply for drinking purposes. |f groundwater contamination occurred it Is possible that the
drinking water may have been affected.

Ol [ 1 H. WORKER EXPOSURE/INJURY 02 [ 1 OBSERVED (DATE: ) [ ] POTENTIAL [ ] ALLEGED
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION
Ol { 1 1. POPULATION EXPOSURE/INJURY 02 [ ) OBSERVED (DATE: ) [ 1 POTENTIAL [ 1 ALLEGED
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION

EPA FORM 2070-12(7-81)



POTENTIAL HAZARDOUS WASTE SITE

11. IDENTIFICATION

PREL IMINARY ASSESSMENT I STATE I UMBER
_’ PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS ﬁé 8859%656%
11. HAZARDOUS CONDITIONS AND INCIDENTS (Continued)
0l [ 1 J. DAMAGE TO FLORA 02 [ ] OBSERVED (DATE: ) ] POTENTIAL { 1 ALLEGED
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION
0l [ } K. DAMAGE TO FAUNA 02 [ ] OBSERVED (DATE: ) 1 POTENTIAL [ 1 ALLEGED
04 NARRATIVE DESCRIPTION
Ol [ ) L. CONTAMINATION OF FOOD CHAIN 02 [ ] OBSERVED (DATE: ) } POTENTIAL [ ] ALLEGED
04 NARRATIVE DESCRIPTION (Include name(s) of species)
ABLI NTA LN 2 0 E:

ol [ asgt‘Yg;lunongQ*gﬁéimgNTegﬁ'ﬁgsg&ums) 02 [ ) OBSERVED (DAT ) ] POTENTIAL [ 1 ALLEGED
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION
ol N. DAMAGE TO OFFSITE PROPERTY 02 [ ] OBSERVED (DATE: ) 1 POTENTIAL. [ 1 ALLEGED
04 TIVE DESCRIPTION

. TION OF SEWERS, STORM 02 [ 1 OBSERVED (DATE: ) 1 POTENTIAL [ 1 ALLEGED
01 110 GONTREINNASS ‘ —
04 NARRATIVE DESCRIPTION
0l [ 1 P. ILLEGAL/UNAUTHORIZED DUMPING 02 [ ) OBSERVED (DATE: - ) 1 POTENTIAL

04 NARRATIVE DESCRIPTION

[ 1 ALLEGED

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

i11. TOTAL POPULATION POTENTIALLY AFFECTED:

IV. COMMENTS :

Groundwater and soll samples should be taken around the past disposal/evaporation area to determine if

contamination occurred.

V.QURCES OF INFORMATION (Site speclfic references, e. g., state files, sample analysis, reports)

See Part 2, Sectlon VI.

EPA FORM 2070-12(7-81)
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On Tuesday, March 28, 1989, Pat DeRosa and I conducted
a site sampling visit to the Travenol Laboratories site.
The weather was clear and warm with the temperature about
70"F. We met with the plant Environmental Coordinator, Mr.
Phil castro. The facility is extremely large with the
production/warehouse building alone covering 26 acres. We
obtained a site layout map from Mr. Castro and discussed the
well locations and reported disposal area. We toured the
plant grounds in the area of the paint shop where the
reported disposal took place. The disposal area was
.immediately outside the rear of the paint shop.on the road
that leads to the back of the plant. The road was paved and
there was no clear area to take soil samples. However, .
Baxter had recently installed a system of three monitoring
wells to monitor underground tanks (containing No. 6 fuel
0il) near the disposal area. Baxter is planning to remove
these tanks in the near future and, according to Mr. Castro,
the monitoring wells were installed as a precautionary
measure to assess the status of the tanks prior to their
removal. The results of their analyses, thus far, have
indicated there are no leaks. Monitoring Well No. 1 was
upgradient of the tanks but approximately 100 feet
downgradient of the disposal area.

A ground water sample was taken from Monitoring Well
No. 1, and a background ground water sample was taken from a
process water well (process well No. 3) located
approximately 700 feet upgradient of the disposal area. For
reasons of business confidentiality, photographs of the site
were limited to the disposal area itself and area where
samples were taken. Samples will be analyzed at the NC
Laboratory of Public Health for both organic and inorganic
constituents.

If you have any questions concerning this site, please
contact me at (919) 733-2801.

Sincerely,

%%/M

Bruce Nicholson, Chemical Engineer
Solid Waste Management Section
Superfund Branch

BIN/let/travssv



North Carolina Department of Human Resources

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

James G. Martin, Governor : ' Ronald H. Levine, M.D., M.P.H.
David T. Flaherty, Secretary , April 4, 1989 - State Health Director

Ms. Denise Bland

EPA NC CERCLA Project Officer
EPA Region IV

345 Courtland Street, NE
Atlanta, GA 30365

Subj: Site Sampling Visit Trip Report
Travenol Laboratories Inc.
Marion, McDowell County, NC 28752
NCD059140764

Dear Ms. Bland:

The Travenol Laboratories site is an operating
manufacturing plant that produces intravenous solutions for
hospital use. The name of the company is now Baxter
Healthcare Corporation, but this change is in name only and
the ownership has remained the same. The plant is located
on Highway 221, approximately 8 miles north of Marion, NC.
It was constructed in 1972 and Baxter has been the sole
occupant.

Baxter filed a CERCLA 103(c) notification on April 29,
1981. Between 1972 and 1977 a reported quantity of 440
gallons of waste paint shop solvents and a small amount of
laboratory waste was disposed of on site. The disposal area
was a gravel driveway behind the paint shop. The waste was
poured on the ground and allowed to evaporate. The site was
inspected by Ecology and Environment, contractors for the
U.S. EPA, on March 29, 1982. The gravelled area by this
time had been paved over. The investigators found no
evidence of waste or waste residues in the area and
recommended no further action on the site. However, no
samples were taken. A Preliminary Assessment conducted by
Cheryl McMorris of the NC Superfund Branch on June 4, 1986,
recommended a medium priority for inspection. :

Baxter also filed a notification of Inactive Waste
Disposal Site with the NC State Superfund Program on March
8, 1988 as required by the North Carolina General Statutes
Section 130A-310.1(b).



Ref. 6

15 April 1986

TO: File
FROM: Cheryl A, McMorris Qk(\/\
RE: Telephone conversation with Keith Masters, NC DHR/Solid and

Hazardous Waste Management Branch, [(704) 688-4237], concerning
Travenol Laboratories WNC D059140764.

In our telephone conversation Mr; Masters informed me that Travenol
Laboratories manufactures glucose and other hospital related flulds. He said
that the company has been operating approximately 15 years.

According to Mr. Masters most of the hazardous waste generated on
site is paint waste. This waste is generated from painting the building and
equipment at the facility. The company also generates a small amount of waste
from solvent usage in the laboratory. Mr. Masters said Travenol Laboratories
is actually a small generator, but the company wanted to retain its
classification as a generator. Mr. Masters does not know of any hazardous
substances used at the site; nor does he know of any past treatment, storage,
or disposal of materials or wastes on site.

There 1s one well located on site. This well is the main source of
water for the facility. To get rid of household wastes the company has a
wastewater treatment plant on site. This WWIP treats sewage waste only. All
of the other waste generated is manifested off site for disposal.

CM/tb/0176b
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Ref. 8

See Appendix A, Map 1
(USGS Topographic Map)



Ref. 9

See Appendix A, Map 2
(Site Blueprint)



‘Ref. 10

July 17, 1989

TO: File

FROM: Pat DeRosa Qﬁg)

RE: American Thread Co./Sevier Plant
NCD003157377

On July 14, 1989, I spoke by telephone with Wade XKnox,
Public Water Supply Branch, Black Mountain, NC (704) 669-3361
regarding public water systems in the site vicinity. Mr. Knox
said that there are no surface water intakes within 15 miles
downstream of the site. The nearest downstream intake is
approximately 28 miles downstream on the Catawba River. This
intake serves the City of Morganton. The Town of Marion is the
nearest municipal water system within the site vicinity, however,
Marion’s distribution lines do not extend to within 4 miles of
American Thread. Marion’s intakes are located on Buck Creek,
Clear Creek, and Mackey Creek upstream of American Thread. There
are 3 community well water systems within 4 miles of the site
(see attached map). These systems and the populations served are
listed below:

PWS_ Name/ID# Population Served

1. Woodlawn Heights 315
0156128

2. Shady Grove Trailer Park 23
0156111 (recently deleted)

3. Scenic Mobile Home Village ‘ 96
0156117 :

Mr. Knox also noted an area north on NC 226 where there are
about 35 trailers on separate small unregulated well systems.



Memo to File
page 2

The Shady Grove well was in use until a few years ago when
mercury levels were found to exXceed the MCL (.002 mg/l). Levels
around .022-.025 mg/l mercury were reported. Also, pH readings
for this well are around 5.3. The well is 250’ deep, cased down
to 140’, with the lower 130’ reportedly drilled through
limestone. The well yielded 95 gallons/minute. This well has
since been closed and another well has been drilled. Mercury
levels in this well are below the MCL. ‘' Due to unexplained
mercury problems at this site, the system was deleted as a PWS
and service connections have been limited. Mr. Knox said that
other wells surrounding the old Shady Grove well were tested and
no mercury was found. The source of the mercury is still
unknown. Mr. Knox also pointed out that there is a lumber/wood
treating facility (H + B Lumber) located in Woodlawn.

PD/pb/amthread.pat

Attachments
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GEOLOGY AND GROUND-WATER RESOURCES OF THE -
'MORGANTON AREA, NORTH GAROLINA

By

Cerlton T. Sumsion

ABSTRACT

The Morganton aréa, located in the west-central part of North
Carolina, comprises Avery, Burke, Caldwell, McDowell, Mitchell, Watauga,
and Yancey Counfiés. The area includes 2,522 square miles apportioned
between the Blue Ridge and inner Piedmont physiographic provinces. From
southeast to northwest, the topographic relief of gentle hills and broad
valleys of the inner Piedmont gives way to the steep eastern front of
the Blue Ridge, beyond which more subdued slopes toward the west prevail.
Streams and drainage courses are of geologically subsequent development
on fracture systems which have clearly defined patterns throughout most
of the area. '

Metamorphic and igneous rocks underlying the area range in compo-~
gition from quartzite to gabbro. G;;issic, schistose, pyroclastic, and
quartzitic rocks are the most proﬁinent lithologic types. Structural
frends in the area are varied, but generally are oriented north to
northeast.

) Ground water is obtained from weathered rock or saprolite and
alluvium by dug and bored wells. Drilled wells derive ground water
from joint and shear openings.in unweathered bedrock. Wells drilled
in low, flat areas and narrow, linear valleys have greater yields than
wells drilled on high grbund or slopes. The present rate of ground-
water withdrawal has only local effect on the height of the water
table. The amount of ground water contained ié bedrock decreases with
dep£h, hence drilling wells deeper than about 300 feet usually will
not substantially increase well yields. |

One~hundred and ten water analyses are used to determine the
chemicai quality of the ground water in the Morganton area. Generally,
ground water is slightly acid, contains less than 150 ppm dissolved

solids, is soft (less than 50 ppm hardness as CaCOS), and contains less




2
" than 0.3 ppm iron. Due to differences in duration of water-rock contact,
dissolved solids are highest in water from drilled wells and dug wells
and ieast in water from springs. Based on concentrations of chloride
and nitrate, dug wells are considerably more susceptible to contamina-
tion than springs or drilled wells in the Morganton area. V

Chemical analyses of ground water in the Morganton area can be
.divided into five types by use of pattern diagrams. Ground-water types

can be mapped but are shown to extend across and change within boundaries

.5
-4

of rock units.
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INTRODUCTION

. Purpose and Scope

The principal objectives of this investigation were to evaluate
the occurrence, quality, and availability of ground water on a recon-
paissance basis in seven counties e¢f western North Carolina. The
Morganton area project comprises Avery, Burke, Caldwell, McDowell,
Mitchell, Watauga, and Yancey Counties. Data for ground-water occurrence
were obtained from représentatfve well and spring inventories throughout
the area. Maximum and minimuﬁ.water-level fluctuations and spring-
discharge measurements were determined periodically for 63 observation
wells and springs in the area. Samples of ground water for chemical
analyses were collected from observation wells and springs and other
selected wells éupplying‘domestic, municipal, and_iﬁdustrial wvater
systems. Water analyses were used to establish a relationship between
cherical characteristics of the water and the rock type from vhich the
wafer‘yas obtained. Reconnaissance geologic mapping througﬁout the
area in 1961 and 1962 made use of the rock exposures in road cuts, rail-
road cuts, quarries, barrow pifs, stream-bank exposures, and simila:_

1arge,’unconc¢a1ed outcrops. North Carolina State H! .way Commission

~ county roaa_maps, 2.65 miles per inch, were transferred to Geological

Survey 1:250,000 scale series topographic maps for publication.

Previous Work

:'.No previous ground-water investigatioqs have beén made in this .
area. This investigation was @ade by the Branch of Ground Water, U. S.
Geological Survey, in cooperation with the North Carolina Department of
Water Resources. The report was prepared under the general supervision
of 0. Milton Hackett, Chief, Branch of Ground Water, U. S. Geological
Survey, gnd the immediate supervision of P. M. Brown, District Geologist,

Branch of Ground Water, U. S. Geological Survey.

Acknowledgments

Grateful aclmowledgment is made to the many cooperative individ-
uals who contributed data for the well and spring inventories and pro-
vided other useful information. Well and spring inventories were, in

part, collected by Tom Durham and Lannie Wilson, field assistants.
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GEOGRAPHY

- Location and Extent of Area

. The sevén counties described by this report comprise an area of
2,522 square miles of western North Carolina between 35° 32' and 36° 08'
north latitude, and between 81° 20' and 82° 30' west longitude (fig. 1).
The area is accessible by interstate and state highway systems, and by
numerous paved or graded secondary roads. The Blue Ridge Parkway tra-

verses the area from gputhwest to northeast.

Population and Economy

‘According to the U. S. Bureau of the Census the seven counties
'ha@ a total population of 186,4&7 in 1960. The largest town in the
area is Lenoir, county seat of Caldwell County, with a population of
10,257. The economy of the area is predominately agricultural with
592,000 acres or 36.7 percent of the total area occupied by farms.
Tobacco, poultry, corn, and livestock are the principal farm products.
The production. of timber and other forest products supplement the farm-
ing economy.. Miningvindustfies in the Spruce Pine district of Avery,
Mitchell, and Yancey Counties produce feldspar, mica, and kaolin in
‘commercial quantities. Manufacturing, mainly of textiles and furniture,

is localized in the larger towns.’
Climate

Climatic data were derived from 9 offices of the U. S. Weather
Bureau which provided continuous records through 1961 and 1962 in the
Morganton area. Mean annual values for temperature, 51.5° F., and
precipitation, 59.71 inches, in the Blue Ridge part of the area were
provided by 6 weather stations. For the inner Piedmont part of the
area, 3 weather stations reported a mean annual temperature of 58.2° F.
and a mean annual precipitation of 52.12 inches. The highest average
‘seasonal temperatures and precipitation occur in June, July, and August,
and lowest temperatures are in January.  September and October bave the

lowest mean monthly precipitation in.the Morganton area (figs. 2 and 3).
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I. Northwestern N.C. area, report in preparation
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n. Durham area, report inpreparation
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s. Murphy area, report in preparation

Figure I. Index map of Norfh Carolina showing area of mvestlga’non by counnes and

physiographic- divisions.
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Physiography

The Morganton area lies within two major physiographic provinces;
the inner Piedmont province and the Blue Ridge province. Burke, Caldwell,
and McDowell Counties lie within both provinces. By definition the
boundary of-the provinces ig at the foot of the mountains where the alti-
tude is approximately 1,300 to 1,500 feet abo?e mean sea level. The
inner Piedmont is of geitle to moderate relief, with hills resembling
monadnocks widely separated by peneplaned vaileys. The topography of
the Piedmont contrasts with the steep gradients and dissected ridgéé of
the eastern Blue Ridge front. In the Blue Ridge part of the argé,,alti-
tudes range from about 1,300 feet near Lake James to 6,684 feet on the
sutmit of Mt. Mitchell., Greatest topographic relief is aiong the'éésfern
front of the Blue Ridge province, where high-gradient drainage systems are
‘tributary to the Catawba and Yadkin Rivers. The Blue Ridge topography
west of the front consists mainly of subdued hills, and is of more moderate
relief. Avery, Mitchell, an& Yancey Counties, west of the Blue Ridge
front, are draiﬁed by éenerally northwest-flowing streams (pl. 1). Relﬁ;i'
tionships of drainage patterns to geologic features indicate that most of

the streams are of subsequent development.
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GEOLOGY

Introduction

“The Morgantoﬁ area is underlain by a complex assemblage of meta-
morphic rock types. These rocks were mapped on a reconnaissance basis
during thié investigation. In order to facilitate map representation
of rock types for their relation to quantity and quality of ground water,
rock classification in this report is based on composition and physical
identification rather than stratigraphic relationships. Stratigraphy
in the Morganten area}is comﬁlex and, in places, obscure due to re-
current regional metamorphism. Boundary transitions between rock types
may be defined within a few inches or feet; or they may be represented
b& wide ‘zones in which the rock types are intermixed and interlayered,
showing only a progressive chaﬂge in dominant rock type. Generally the
chénge in type is gradational and the contact between types is indeter-~
minate. Hence, rock-type boundaries should be considered approximate
on the geologic map (p1. 2). '

The succession of geBlogic events which brought about the exist~
ing complex of lithologies within the inner Piedmont and Blue Ridge pro-

vinces is not yet clearly understood. Hetérogeneity of rock types

. associated with compositional layering indicates z. Wiverse sedimentary

_ and igneous origin in an environment of rapid deposition. Relict sedi-

mentary structures, current bedding and graded bedding, are present in

some ‘compositional layers. After the deposition of these intermixed

* sedimentary and igneous rocks, they underwent recurrent regional meta-

morphism by compression vwhich has tranaformed them by heat and directed
pressure :into a folded complex of gneisses and schists. Many of the
pegmatite dikes or veins within the metamorphic complex are probably
by-products of this metamorphic heat and pressure. Basic igneous
stocks and dikes of gabbro and diabase intruded the metamorphic-rock
complex later, mainly within the Blue Ridge part of the Morganton area.
The elevation and ensuing erosion of the rock complex for a very long
time is evident from the beveled appearance of the inner Piedmont and
the dissected aspect of the Blue Ridge province. Throughout the inner

Piedmont and in many places within the Blue Ridge province deep weather-

_ing of bedrock has produced a thick residual mantle. Mechanical weather-

ing, though effective in exposing bedrock in areas of greater relief, is

T




Plate 2

Geologic map of the Morganton area,

North Carolina, showing major rock type.
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Granitic gneiss

Outcrops of this heterogeneous complex ;re generally grénite
gneiss. "Intermixed and interlayered with the granite gneiss h:e
biotite-muscovite echist, amphibolite gneiss and schist, compositionally
layered gneiss, micaceous quartzite, dolomitic gneiss, and quartz-biotite-
monzonite gneiss. Boundary transitions of this complex roék tyﬁe are
generally wide zones which show.only a progressive change in dominant
components. The granitic gneiss complex weathers to a rgddish;clay
residuum. This complex extends from southeastern Mcpowell County north-

eastward through central Burke and Caldwell Counties.
. Quartz-biotite. gneiss

This mica gneiss complex consiets predominatély of quartz-biotite
gneiss and schist, compesitionally layer=d gneiss, schistose quartzite,
dolomitic gneiss, quartz-monzonite gneiss, and micaceous crystalline
limestone. Its boundary transitions are rarely well defined. The mica
gneiss éomplex weathers to, reddish-clay saprolite which contains
schistose layers of light;brown decayed mica. As shown on the geologic
map, quartz-biotite gneiss is the most extensive rock type in the Morgan-

ton area.

Garnet~mica schist

This schist is varied in color from green, to gray, and rust.
Dark-gray graphitic layers are nct uncommon in this unit. Contacts of
this rock are sharply defiﬁed where they are exposed. The garnet-mica
schist weathers to a reddish clay in which much of the original schis-
tosity is preserved. Several elongafe units of this garnetiferous,
quartz-muscovite schist.exfehd northeastward from western McDowell
County into southern Yancey Couniy., A compositionally similar unit

-

occurs in eastern Caldwell County.
‘Layered gneiss

As with other metamorphic-rock complexes in the Morganton area,
the layered-gneiss compiexvhas a wholly heterogeneous aspect (figs.
6 and 7). It is distinguished by primary compositional layering. In

outcrops tens of feet wide it is genérally gray, feldspathic, quartzose

rock with sharply defined compositiunal layers which have continuity and
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fairly uniform thickness throughout the exposure. Layers range from
less then an.inch to several feet in thickness, and show considerable
variation in mineral components. The lajers may consist of amphibolite
gneiss or schist, dolomitic gneiss, sericitic quartzite, mica gneiss,
thin'layers of mica schist, and light-colored, coarse-textured, quart-
zose,. feldspathic constituents within a dark-colored, fine or aphanitic
groundmass. The layered gneiss complex weathers to varied shades of
red clay containing dispersed, schistose laminae of light~brown, decayed
mica. .It is common throughcut most of the Morganton area.
’ Aaphibolite gneies
"This rock typé occurs as gneissic an& schistose layers of greatly
_contrasting thickness. Mica gneiss and mica schist, gsparsely inter-
calated with the amphibdlite layers, impart a heterogeneous aspect to
the outcrops. Amphibolite gneisses and schisfs, black to dark greén;
consist almost entirely of fine-to-coarse, elonggte, amphiboiite
crystals. Amphibolite weathers to dark-red or red-brown clay. Amphi-
bolite.gneisg is most abundant in the Blue Ridge part of the Morganton

area.
. . Augen. gneiss

In this rock type lentoid, light-gray to whiféﬂgugen lie in
roughly parallel alignment within a well foliated, dark-green, aphanitic
groundmass of quartz, biotite, chlorite, and amphibolite. Layers of
dark-gray quartzose gneiss, and dark—g}ay phyllite with mica schist are
common within the augen gneiss. In a road cut exposure about 1/2 mile

north of Aho, on the Blue Ridge Parkway, fine-grained, dark-gray,

'“ghéissic, compositional layering within the augen gneiss is highly

calcitic. An elongate, north-northeast-trending body of augen gneiss
extends from near Brown Mountain in western Caldwell County to the
vicinity of Bamboo in Watauga County. Fresh outcrops of this rock

are well exposed along highway 321 south of Blowing Rock (fig. 8).
- Beech Granite

. ‘This is a coarse-grained, gneissic rock, varied in color from
gray to pinkish gray. Although not common, layers of light-green _
quartzite, dark-gray phyllite, and feldspathic quartzite occur within
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schistoge quartz1tes, llght-colored, schlstose, pyroclastic rocks; mica
schist; layered gneiss; mica gneiss; dark-gray phyilite; graphitic
schist; light~gray quartzite; dolomitic, quartzitic rocks; and light-
colored, feldspathic Quartzité. They weather to varied shades of red,
sandy clay. -Designated as schistose, quartzitic rocks on the geologic
map, they exﬁend northeastward from McDowell County through Burke,

~ Caldwell, and Watauga Counties.

Dolomite and limestone
g

Where it is exposed in ﬁuarries, bedding in the light-gray, dense,
crystalline dolomite is massive; with only iocal thin beds and dark-gray,

argillaceous partings. Linville Caverns, north of Ashford in McDowell

‘County, is a network of solution channels developed on joint systems
-within the dolomite. Near Woodlawn, McDowell County, the dolomite is
quarried for road metal. A small outcrop of light-gray and white dolo-

" mite, too small to define on the geologic map, is exposed in a railroad.

cut about 1} miles northwest of Bandanna in Mitchell County. Dark-blue
and dark—gray, foliated, mlcaceous, crystailine limestone outcrops, too

smell to define on the geologic map, occur north and west of Marion in

McDowell County (fig. 10). These small limesione outcrops appear to be

aligned on a trend of approximateiy N. 55° E., consistent with regional
structural trends. ' '

Quartzite

The light-tan and white, massive~ and cross-bedded, fine-grained
quartzité locally contains dérk—gray and dark-green, graphitic, argil-
laceous partings (fig.. 11). It weathers to a light-colored, sandy
earth, in some places resemhllng unmetamorphosed, friable sandstone.
The quartzite is exposed in a large, dissected anticline near the cen-
tral part of. the Morganton area. A similar quartzite, coarse-grained,
containing varied amounts ef feldspathlc cons tltuents, light-colored
pyroclastlc layers, with dark-gray and black ergillaceous interbeds,

occurs in northern Mitchell, Watauga, and Yancey Counties.
Saprolite

" Mechanical and chemiéal weathering of rocks in the Morganton area
has formed an extensive residual mantle of soils and gaprolite. Sapro-

lite, or decomposed rock, in this area developea best on gneissic and

Ay
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schistose rocks containing féldspaf or amphibolite minerals es these.ére't”
. ‘ very unstable in the presence of air aﬁd moisture. As weathering pro-
gresses, soluble products of weathering (and some colloids) are con~ .-
tinuaily removed by ground-weter circulation. The residuum of cla&
minerals, oxides of iron and aluminum, quartz, and other insoluble
accessory minerals, with partly weathered roék constituents, compose
saprolite. Where the mantle is more deeply developed and least affected
by efosion, it may comprise a zone of sbils,\an intensely weathered
. zone - of saprolite, and a transitional zone between saprolite and un-
weathered rock. Relict schistosity or foliation and partly weathered
laminae of mica are common:where the mantle has been undisturbed. The
thickness of the mantle in the Morganton area ranges from less than 1
'fgbt:to over.-100 feet. The saprolite mantle is deepest and best
developed over low areas of the inner Piedmont gﬁd in areas of subdued

relief in parts of the Blue Ridge upland.

Alluvial‘sediments.

Much of the surfgce ﬁaterial throughout the Morganton area has

. ‘ been-transported varied distances by alluvial processes. In the larger

stream valleys coarsely stratified sediments of sizes ranging from clay

to small boulders form alluvial deposits up to 50 feet thick. Auger-hole
" transections to test for thickmess and character of sediments and for
-ground-water- occurrence in the  Catawba and Yadkin River valleys penetrated
" varied thiclnesses of alluvium consisting of hiéh percentages'of clay.
‘Rapid weathering processes may be partly responsible for the large amounts
of clay in- stream-valley sediments. Terrace deposits of coarse gravel and

boulders are present along most of the larger perennial streams.
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GEGLOGIC STRUCTURE
Regipnal Patterns

On the basis bf reconnaissance data, structural geologic featufes
of the area are interpreted to be part of the west limb of a broad,
hortheasf—trending, composite downfold or synclinorium which extends
northeastward-through the central part of the State (fig. 12). Gross
linear outerop patterns on the geologic map indicate this trend. In
the Piedmont provincé these folds have been beveled. .Their structural
attitudes and relationship to the synélinorium may be seen in road cuts
and may be.inferred by the.more rapidly changing and repetitive lithol-_
ogies normal to the main structural trend than parallel to it. Along
the Blue Ridge front, exposures of the component anticlinal and synclinal
folds and sheared recumbent folds are more common. North—northeasf—
trending Linville Mountain in McDowell and Burke Counties may be seen to
‘be the resistant quartzite crest of a dissected anticlinal fold, part of
the synclinorium. This fold is well exposed at the southwest side of
Dobsons Knob as viewed from the vicinity of Woodlawn in McDowell County.
Road;cut exposures along the Blue “Ridge Parkway, such as the recumbent
) folds.of'quartzite at Wildacres;Tunnel, show the complex structural |
nature of the west limb of the synclinorium (fig. 11). Detailed structure

- sections of the area await a more comprehensive geologic investigation.
Faults and joints

Due to the extensive mantle of saprolite, faults and joints are
not readily apparent except where expozed in railroad cuts, roédAcuts,,'
quarries, or similar exgavations. Few such exposures fail to show a
number of faults, shear zones, and joints. However, these linear struc-
tural features are generally not traceable for any great distances.
Faults are very common. They are apparently of small displacement and
nof of regional extent. Faults generally strike northeastward and are
vertical or dip at steep angles southeastward. Faults stroking north-
westward, though present, are less common. The predominant joint sys-
tems strike about N. 60° E. and N. 40° ¥W., and are vertical or dip
steeply southeastward and southwestwérd. Less prominent joint systems

trending nearly north and nearly east occur locally.
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BLUE RIDGE PIEDMONT

 a. Diagrammatic éynclinorium : T~
(not to scale). W

- ¢. Heavy lines represent shearing
in drag folds of an
incompetent bed.

b. Diagram showing development 6f drag folds i'n
an- incompetent bed between two competent beds.
Arrows show direct_ion of shear forces._

Figure 12. Diagrams of some structural fea’rures of the Morganton area
(not to scale), - -
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Shear zones

. Formation of the composite downfold or synclinorium was accompanied
by iateral preasufe on weaker rock layers between strata more resistant
to folding. This directed pressure resulted in formation of a series
of parallel ."drag" folds in the weaker layers (fig. 12). Continued lat-
eral pressure caused rupture or shearing of the tightly folded weaker

beds (fig. 12). The weaker or incompetent rock layers are heterogeneous

gheisses and schists, and shear zones are generally present where these
higﬁly folded rocks';:e eprsed. The zones are characterized by their
fractured and brecciated or schistose nature, and may appear to be con-
.tinuous- in some places owing to their more-or-less parallel alignment,
i)iscontj.nuous ‘outcrops and compléxity of folding preclude exact measure—~

ment of displacement on shear zones or faults. .
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irtermediate layer by the pull of gravity. The capillary fringe consists
of water held above the zone of saturation by cafillary attraction; in
finesilts or. clayey earth it may rise several feet and in coarse gravel
it may rise less than an inch. The upper surface of the zone of satura-
tionis known as the water table. Thé zone of saturation is the vast
system of ground-water reservoirs in permeable rock that provide water

to seeps, springs, and effluent streams, and to wells. Configuration

of the water table is generally a subdued reflection of topographic re-—

lief, although it may be: discontinuous between joint and shear systems

“in bedrock. The bottom of the zone of saturation is obscure; it may be
defined conditionally as the greatest depth at which ground-water circula-

tion occurs in joint and shear systems.
Occurrence of ground water

‘Ground water in the Morganton area occurs in the deéply weatheréd
“residual mantle or saprolite and in joints or shear openings in bedrock.
Trend of groundawater movement in saprolite or bedrock openings is more
or less directly from higher interfluvial places in topography, and the
water table, to lower areas, generally to effluent perennial streams.
Rate of ground-water movement is dependent on hydraulic gradient and
permeability of the water-saturated zone. Where relict schistosity is
éfésent-in saprolite, it influences the movement of ground water, as
transmission- takes place more freely parailel to relict Qchistose
1hyers:than normal to them.  Shallow wells in saprolite have long been
a source of ground water for domestic use wherever the weathered mantle
is of sufficient thickness and permegbility to yield ground water. Al-
though this shallow source of water continues to be of significance for
individual domestic water supplies, it seldom provides sufficient water
for industrial or municipal applications. Aerial photographs and topo-
graphic maps show many subsequent streams of the Morganton area in
rectangular-trellis patterns which are, by reconnaissance field data,
indicative of underlying joint and shear systems in bedrock. Circula-
tion of ground water along joint and shear systems causes eniargement
of these linear openings by solution with consequent increasing permea-
bility, particularly in gneissic rock types which contain calcic plagio-
.. claée”gnd in dolomitic rocks. Surficially the increase in permeability

is manifested by development of linear depressions over the underlying
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pattermof joint and shear systems. These linear depressions, generally
in rectangular patterns, are persistent for qonsideraﬁle distances and
range in width from tens of feet to about a quarter of a mile. They may
or mey not retain perénnial streams, depending on topographié circum—
stances. These linear zones of relatively high permeability are most

~ obvious in the inner Piedmont, but they are present throughout the

Morganton area and represent the best sites for development of ground

water (pl. 1).

Dug and bored wells

The oldest source of ground water in this area is from wells dug
in the water~bearing saprolite or flood-plain alluvium. Bored wells
differ:from the older dug wells only in the manner in which they are
excavdfgd-and.in their slightly greater depths; they are usua}iy augered

'thfnuép;saprolite to or nearly to bedrock. Dug and bored wells .are the

‘source-iof domestic.water supplies for individuael farms or outlying resi-

dencés ‘mot availed of municipal water systems. O0f 125 dug and bored wells
inventoried, the average depth is 35 feet and the average defth to the
water table is 23 feet. The deepest bored well in the area is 150 feet
and”“thi', greatest depth to the water table is 120 feet. Insufficient data
preclude any estimate of y1e1ds from these wells except that they provide

~ enoungh water for domestic use. Quality of ground water from dug and bored

wellk: 13 generally comparable to that from drilled wells as relating to
hardnéss or dissolved minerals. Risk of contamination in shallow weélls
is greater because of their obvious nearness to possible surface sources
of contamination. Bored wells, and perhaps some dug wells, will continﬁe
to ‘be & source of domestic supplies for new residences in outlying areas.
Caution should be taken to locate a dug or bored well at sufficient ele-
vation or distance from any septic tank, sewage field, barn, stable, sty,
or gimilar -source of contamination. Tests for possible contamination

of household-water supplies from shallow wells should be made at fairiy

' ffeQuent intervals. Water-table fluctuations are shown from monthly

measurements of 26 dug or bored observation wells in the Morganton area,
mostly in the inner Piedmont province, in figures 17, 19, 21, 23, 25,
and 29.
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Drilled wells

Drilled wells are a source of ground water for individual, indus-
trial,.aﬁd municipal water systems throughout the area. They are drilled
and cased through the residual saprolite mantle and obtain ground water
from‘fractures or similar openings in unweathered bedrock. The available
quantity of ground wafer from drilled wells is dependent on the degree to
which ‘the source rock is fractured and permeable to ground-water movement.

t greater depths, beyond about 300 feet, fractures or similar openings in
bedrock decrease in size and number; hence the average bptimum dépth of
drilled wells is not over 300 feet (table 4). Inventories of drilled wells

" ‘show"that. most are about 6 inches in diameter. Larger well diameters will

prdvidémgréater yields due to increased number of intersected rock openings
and greater- rock surface from which ground water will be available. A few
ingustrial and municipal wells are 8 or 12 inches in diameter. Drilled
wells will. generally yield greater quantities of water from topographically
low or flat areas and from draws or swales, as these features generally
’reprgseﬁt differential weathering of more fractured and permeable under-
lying bedrock (table 5). No attempt has been made to relate yield of wells
to the many rock types of the area due to the deficiency of répresentative
wells. in each rock type. ‘Fractures and similar ope;:ﬁgs_appear to be of
ﬁoreicqnseqdence-to yield of drilled wells than rock type. Hardness of
grouhd.ﬁater from drilled wells is generally low. Locally, dissolved iron
may'bé-su}ficient to preclude ground water from some industrial uses.
Iron-in ground water of this area is probably derived from pyroxene,
amphibole, and iron-sulphide minerals. Iron may also come from ground
water contact with well casing, pump parts, a#d other iron objects.
.Wheré'ihe well head is properly sealed, possibility of contamination of
water in drilled wells from surface sources is unlikely. Present rates

of ground-water withdrawal have no discernable effect on the water table.

Ground-water use in the Morganton area is negligible in comparison to

the amount of water aveilable as recharge.
Springs
High annual precipitation in the area of this investigation favors

a largé“numher'of springs, pafticularly in the Blue Ridge province. Sat-

‘uratibn:of residual mantle and fracture zones in bedrock results in dis—.

" charge of ground water from the storage reservoirs where the water table
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' - McDowell County ‘
(Area, 442 square miles; 1960 population, 27,742)

‘ .xMcDowell County is situated in the southwest part of the area of
investigation (fig.:l); In common with Burke and Caldwell Counties, it
"lies partly in the inner Piedmont province and partly in the Blue Ridge
physiographic province. From southeast to northwest monadnock=like hills
. separated by moderately wide, linear vaileys in southeast McDo;e11<County
ﬁield to deeply dissected, rugged slopes of the eastern Blue Ridge front
near- the Catawba River. Altitudes range from less than 1,000 feet in

' _the southeast corner o 5,665 feet above mean sea level on High Pinnacle

at the northwest corner of the county. McDowell County lies mostly with-
in the Catawba River drainage basin. Tributaries of the Broad River drain
‘a small part of southern McDowell County. Tﬁe Catawba River courses north-
eastward near the Blue Ridge-inner Piedmont boundary and is impoundéd in

" Lake James. Streams and drainage courses appear to be of subsequent devel-
- opment, as they are mostly coincident to joint and shear systems.

Mérion, the county séat, igs the largest town and 0l1d Forf is the
only .other town-of éubstantial gize in McDowellfCounty. Agricultpre
‘dominates the economy to which forést pﬁﬁductg ara“*upplementary. About
23 percent of the county is farmland. Manufacturing, mainly of furniture
and textiles, is localized in and near Marion and 0ld Fort. Quarrying,

“ about 8 miles north of Marion, produces dolomite used mostly for road
metal. The northwest boundary of McDowell County is traversed by nearly
‘40 miles of the scenic Blue Ridge Parkway. , '

Mica gneiss predominates in exposures of the complex metamorphic
_rock types of this area (pl. 2). .Layered gneiss, granitic gneiss, and
quartzite are other prominent rock types. Struoctural trends range from
. nearly -north to northeast. A deeply weathered residual mantle of sapro-
lite overlies most of the inner Piedmont part of McDowell County. Sapro-
lite is thin or absent on the Blue Ridge front.

Surface water is the source of municipal supplies for Marion and
01d Fort. The water is filtered, chlofinated, and additionally treated
before use. Drilled wells furnish water to many farms and outlying
residences. Most of the drilled wells are less than 200 feet deep. Of
‘27 such wells the average depth is 110 feet and the average yield is
14.5 ga}lons per minute. Drilled wells having the highest yields are




. Jlocated.in: 1low, flat areas; relatively narrow, linear valleys; or‘:
'i.draws. Dug and bored wells are common throughout the inner Piedmont
portion of McPowell County, providing domestic water for farms and resi-
dences. 0f 60 dug and bofed wells the average depth is 39 feet and the
average depth to the vater table is 27 feet. Insufficient data preclude
statistical representation of yields from dug and ‘bored wells. Springs
are more commonly used in the Blue Ridge part of McDowell County. The
commnity of Little Switzerland procurés its municipal water supply from
springs.

Analyses of ground water from McDowell County are shown in table
17. Water from wells 29 and 64 contained more than 0.3 ppm iron. Water
~from wells 39 and 64 containeﬁ high-concentrations of chloride.an@/or
nitrate. Analysis of water from well 6 is noteworthy. Water from this
well had the highest pH (9.1).0of any water sampled in the Morganton
area, a strong "rotten egg" édor'(hydrogen sulfide), ‘and relatively high
sodium and sulfate concentrations. This well probably is receiving water

from pegmatite containing sodic feldspar and sulfides.
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Well

No.

WOd SIS N -

10
11

13
14

15
16

TABLE 15. RECORDS OF WE“IN McDOWELL COUNTY

_ Location Owner Type
of
Well
Ashford S. C. Gouge———~—~ Bored—
1.1 Mi. S of Ashford Sam Brown — —do—
1.5 Mi. N of North Cove—~ C. Weathers———— Drilled
1.6 Mi. N of North Cove— J. G. Childers——— Bored—
0.8 Mi. N of North Cove— B, McCall g Qe
6.8 Hi. W of Woodlawn N. C. State Fish Drilled
. ' Hatcheryme——mmm——
7.2 Mi. W of Woodlawn —do . —do—
0.6 Mi. N of Woodlawn L. J. Robinson —do———
"1.6 Mi. S of Woodlawn Ray Byrd Bored—
2.7 Mi. N of Marion Bill Nichols ——d Qe
2.1 Mi. N of Marion . Lavender— o (i
2.0 Mi. N of Marion G. Biddix. o] O
1.1 Mi. N of Marion———- J. Lauder - Drilled
6.6 Mi. E of Marion K. Thombs —do—
5.3 Mi. E of Marion Z. B. Adamgs——e——— Bored—
4.5 Mi."E of Marion C. .E. Edwards Drilled
4.3 Mi. E of Marion G. Mace —do—
3.8 Mi. E of Marion - 0, Aldridge——— —do-—
4.5 Mi, E of Marion G. C. Welch — O
4.0 Mi. E of Marion Hollifield and
Church Dored—
3.7 Mi. E of Marion G, Holland —d g——
3.5 Mi. E of Marion Lingerfelt Dug
2.0 Mi. NE of Marion———- V, Davis Drilled
0.7 Mi. NW of Marion W. F. Morris (] Om
1.0 Mi. W of Marion — J. G. llollifield—— DBored—-
2.0 Mi. NW of Marione—-— P. E. Edwards Drilled
5.0 Mi. NW of Marion G, Cravford————— —do—
5.2 Mi. W of Marion W. V. Shuford ——d 0——
6.2 Mi. W of Marion Sam Parker: Dug
5.5 Mi. NE of 01d Fort-— T. M. Burnett——~ Drilled
4,0 Mi. NE of 01d Fort—— W, R. McDaniel~~— Dug———
2.8 Mi, NE of 0ld Fort-— S, N. Allison Drilled
1.3 Mi. NE of 0ld Fort--~ R, E. Evanse——eee —=do—
Graphite - Bored—
1.3 Mi. S of 0ld Fort——— M. Wilson Drilled.
1.3 Mi. SE of 0ld Fort-—— G, R, Early-———ee —do—
1.6 Mi. SE of 01d Fort— T. B, Faw Dugmemem
3.9 Mi. SE of 0l1d Fort— Church Bored—
4.8 Mi. SE of 01d Fort-— R, F. Cathey: Dug
5.8 Mi. SE of 01d Fort— . Bored—
6.0 Mi. SE of 014 Fort—— J. Reel Drilled
6.3 Mi. SE of 0ld Fort-— B, W. Simpson —do—
6.0 Mi. SE of 01d Fort-—- A, F. Hille———— Bored—
1.2 Mi. SW of Providence- F. J. Day —d
2.0 Mi. W of Providence— C, Wall Prilled

Depth
(2t)
37

27
120

40
16

253 .

120
190
16
?
60
12
137

115

139

302

Diam~ Depth Water bear-

eter

(in)

24
24

“6

30
30
6

6

6"
30
18.
30
30

6

6

24
21,

4'xht

of

casing

(1t)
37

.27

80
40
16
20

20
150
16
7
60
12

137 -

34

40
139
130

68

100 .

24

—

100
80

L

L4

85
Lo

35
50
80

60

75

28
62
75
45
48

58

ing material

Alluvium————
Y, P
Quartzite
—~do.
Alluvium————
Amphibolite
gneiss
—do.
Quartzite
Saprolite—-
Alluvium————
Saprolite
—do:
Layered
gneisge————-
Biotite
gneiggm——m—
—do.
—do
—=do
Biotite

‘gneisfeem—en

i, 1, T ——

Saprolite
-—do
—do.
Biotite |
gneiss
JENE, ¥, VU,
Saprolite—-
Mica gneiss—
Layered
gneiss
— O
Saprolite———
. L
—do
Layered
gneiss——---
e [
Saprolite——--
Layered
gneiss
RN, [, Y —
Saprolite——w
~—d 00—
—do
PR, [, V——
Mica gneiag—'
Lo
Saprolite~m—
e L

Layered
gneissmc—mmea

Water
level

(rt)

field

(gpm)

1

[HHT

[
O [
. .
o Q

“w
v

\, I'l
>
&

1]
L ELEE T FEEE TR E TR T

-

-
o~
. .
Socowm

[+2]
o

-t W
[=]

Draw-
down

(£t)

T

Topo-
graphy

Flat—
PGy, P, -
—C g—
— ———
—( ———
Slope—

— G
—t Qe
Flat——
— G
Slope—
Flate—
Slope—

~ Hilltop

Slope—
—( Q——
= Qe

—( ——

——d Qe

Flat—
— g——
—do———
Slope—

] Qsee
(] Qe
Flat-—
JERIY, ¥/, RN

[, 1, ya—
[, ¥, ya—
e Q——
Slope—
—g 0

Flat——
Slope—
Slope—

.-do--

Flat——
Slope—
— O
Flat—
—d p———
—(
Slope—~

= —

S, |, Yv—

Remarks

Hard water—————

Slightly hard water

~—do

Observation well—
S0g in water, not
potable

Bedrock at 16 feet~
Observation well——

Iron in water :
Slightly hard water

Observation well—

Observation welle—

Often cloudy——m——

Observation vellf—-




Well
No.

K6
47
48
49
50
51

52
53
54
55
56
57
58
59
60
61
62

63
6n
66
67

68
69
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Location

i. W of Providence—
1 W of Providence——
SW of Providence-
0.7 Mx. SW of Providence-
Providence
-do

oM N
o N
2= =
-

.
.
.

S ——

NE of Providence-
. SW of Marion
S of Marion
S of Marion
SE of Marion
SE of Marion———
SE of Marion
SE of Marion
SE of Marion
SE of Marion
NW of
Dysartsville
2.5 Mi. NW of
Dysartsville
6.4 Mi. SE of Marion-
Glenwood
0.2 Mi. SW of Glenwood——-
0.6 Mi. SW of Glenwood——
0.h Mi. W of Glenwoode——-
0.8 Mi. W of Glenwood
.3 Mi. NW of Glenwood——e
Mi. SE of Providence-
Mi. SE of Providence-
Mi. SE of Providence-
Mi. N of Sugat 11ill--
. N of Sugar Hill—
i. S of Providence——
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NW of Sugar Hill-
NW of Sugar Mill-
NE of Sugar Hill-
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TADLE 15, NECONDS OF h’ELLS.:eI)OWELL COUNTY (Continued)

Type
Owner of
Well
C. Wall— Drilled
R, Daves ————— e O0m—
A. Shelton—<———e Dored--
C. Barlow. —— ==
J. Davis Dug———
R. W. Wilson Drilled
fl. 0. McCurry Bored—~
M. Sultles Drilled
D. Potide —d0—
M. williamg——e —do—
J. C. Bowman * —do——
E. Ross —do—
P. Sherrille———— —~do—
P. Hunter Bored—
J. J. Harrige———we —do—
1. Whitson———— Duge——mo
D. Peters Drilled
R. Berryhill Dug——
Z. Martin —d O
J. D. Pyatt————— Bored—
N. England—. —d o
E. Barker Dug.
F. llolland - DBored--
E. Nigging—— —dom—
W. I, Shufford-——- Drilled
W. ll. Pace Dug:
G. Gordner—e—--—- Rored—-
G. Little - Dug
L. R. Webbmemeomee  —edo———
C. Birchfield Bored-—
. Wilson ———  Drilled
W. F. Stroud——~=—— ——do—
P. Elliote———e— Dug-—-—-
J. Thomag——— Bored—-—
BE. A. Williamg~——— —do-—
C. Davis —— Drilled
H. E. Hensley: Dug——m-
G. Ray: ——== Bored—
W. R, Cablem~—wrwr= —=d0~—
C. Jenkins —dO=—
L. L. Parker —( g
A. F. Hunt—~————e—= Drilled
K. Fortune —d 0=
G, C. Smithe——— Dug
J. E. Dutler —10——
A, W. Ward——————ee  —=do——
N. Lewis Bored——
1. E. Greene Drilled

Depth
(1t)

296
28
38,
44
37
72

38
132
184
161
130
210
100

62

58

50

67

17

54
30
26
27
150
35
64
22
51
60
18
34

-120

Diam- Depth
eter of
(in) casing
(rt)
6 58
6 24
30 38
30 44
30 37
6 72
0 38
6 91
6 65
6 64
6 68
6 79
6 100
24 62
30 58
30 50
6 67
30 17
5'x5" ———
30 30
24 26
36 ——
3d <150
30 55
6 L8
30 22
30 51
30 60
30 18
36 34
6 120
6 100
20
18 28
30 40
6 55
36 35
30 65
30 69
30 20
30 30
6 150
6 40
30 18
30 15
30 35
30 40
6 135

Water bear-
ing material

Mica gneiss—
Saprolite
R, [, YOO ——
—do.

—do

Layered
gneiss
Saprolite——

Mica gneisg—
— e

—do

Uy ¥ S
B

Mica gneisg—
Saprolite~——

—d 0————————

—do

Mica gneiss—

Saprolite———r

—do
—do
—do
—l] e e
——(l Qe e
Mica gneiss—
Saprolite—
[, [, P——
—do
--do
—~do

Layered |

gneiss
Y, 7 P —
Saprolite——
[ 7, F—
—q =
Layered
gneigg——
Saprolite——

—C Ot
Mica gneiss—
Saprolite

—do
,'——do
—do

-—do
Granitic

gneisg~————e

Water
level
(£t)

46
55
12
20
120
22

14
11
25
30
100

Yield

Draw-

down
(1t)

FUEEE PEEEEEE TR TRERREEEE T T TR FEETTH

Topo~ .
graphy

Slope—
Flat—-
", 7, T—

" —do——

Slope—
Flat—-

Slope—
Slope—
Draw——m»
Slope~—
—d 0=
Flat—--
—d ——
[, 7, S—
—] O
Hilltop
—do—

Flat-—

Hilltop
Flat—
ORI, [, Y,
—
Slope—
rlat—-
Slope—-
Flat-—
—o——
Slope—-
Flat—
=l g

Slope—

Iilltop
Flat-—
Slope—
I, 1 Y.
Flat———

Slope—
—(] Qe
N, [, Y———
Flat-——
R, [, Y—
Drawe—
Slope—

Hilltop
Flat—
] Qo
Slope—
— g

Remarks

Observation well—

Observation well—

Bottom on bedrock—

Bedrock @ 60 feet—

Observation well—

Bedrock @ 55 feet—

Slightly hard water

Hard water with SO

Hard water 2
=4 Ot
—~do

[0}
Sl

T



‘91‘

95
96
97
98
99

100
101

102
103
10%
105

VI O LAY |

e
Viowo

XX XX

[ =
M

e e e

.

E of Sugar Hill—

_E of Sugar Hill—

SW of Sugar Hill-
SW of Sugar I1ill-
SW of Sugar Hill-
SW of Sugar Hill-

SW of Sugar Hill--

SW of Sugar Hill-

SE of 01d Fort-—
S of 014 Fort———
S of 01d Fort——
SW of 01d Fort——

P‘

F.
F.
V.
c.
R.

J.

Church

p.
E.
J.
E.

Richardson

Conner-

Lawing——u——
E. Ledbetter—
Weathers
M. Wilkerson—

H. Harris

L. Jordan.
Davis
Elliott————
W. Davig————

Drilled

Bored——
e Qe
—f
— O
Drilled

Bored—
Drilled

Bored—
—do——
—d O——
Drilled

196 6 158 Granitic 100 28.0 —— Slope— Hard water—
. gneiss————
k0 30 %0 Saprolite 30 —_— Flat—
48 130 48 —doe———— 30— e ——d 0
10 30 10 —l O 7T — —d e
0 30 %0 —~do—————— 20  20.0 —— . —dow—
272 - 6 262 Layered *70 11.0 '—— Slope— Hard water
gneiss
85 30 85 Saprolite 70— — Flat—— Bottom on bedrock——
140 6 140 . Layered 80 . 10.0 wemm —do-—
gneiss———
23 24 23 Saprolite 15 — e Slope— Ilard water:
65 30 65 ~do 59 — —— —do—
20 18 20 @ —dow—— 10 c— Flat——
52 8 11 Layered 17 9,0 ——r0v Slope—— Bedrock @ 11 feet—
: gneiss . .

s

< ie # ek e s 0w

o . - ey 4 e TN — Y T



Well
No. Location

TABLE 16. RECORDS OF SPRINGS IN McDOWELL COUNTY

1A 5.6 Mi. N of Ashford

24 0.4 Mi. W of Gillespie
Gap

3A 2.3 Mi. N of Woodlawn

Type Diam~ Depth Water-bear-
Owner of Depth eter of ing material
Well (ﬁ;) (in) casing
(r¢)
Unim- : Quartzite—
proved
Reser- Amphibolite
_ voir gneiss
0. Washburn———r —do-— Layered
: gneiss
‘e

Water Yield

level (gpm)

(rt) - )
3.0
4.0

1.8

Draw-

down
(£t)

Topo—

graphy . Remarks
Siope— 49° P., 4-9-62——
—d0— 53° P.' 3-30—62—_-—

Drawv— Observation spring-

98
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TABLE 17.- CHEMICAL ANALYSES OF GROUND WATER IN McDOWELL COUNTY
Chemical analyses, in parts per million
~~
) ¥ Dissolved] Hardness 3’\
x g ~ solids | as CaCO3 | 5O
°
a 3 S 7 20
e Et) Q ~} o 0N
=] 3] ~ ~ J+-] | © ]
() 7] ~ ~ £ b ~ ~ ~ ~ L~ g 0 oL
o - [ (=) = ~ = [¥'] ~ - - ~ [ e g d
[l [o) L ~ ] ~ ~ ~ ! 0 8 3] ) Q ~ [+]
[ o ] ol ~ |3 o ol | B ~ ~s P + o on
[] o ﬁ 3] n ~ ] ~ 5 A g ~! ~ ~ [] o (1] g [ [~
a > ~ 5 o 7] < ] o [ ] o ] - £ og
P L o™ [ [ g Lo - g Q [ o o [ 4| o o Hol d|l~H
T o o o o g ~ g 0 <] w a » -4 - » E a1 -~ | 3un gl wo
0 N o ) ot ot Q E] 7] | H 5] % [N o o] © Fl 0 gl dn e
o - [ t o - 5 - | o £ B o r-E ~ 0o ) H ol o o gg |} oo o
81 8 | 4| 3 ? alaf{el 8] = < B o (alal 31 B |3l = |2l8]| 9| 94| 88| BFE|m |
= 2 > ,u? a n < A = o = @ & - | @ 7] 3] | = o ] oxlzmo|wn—| o] ©O
Y g E] :
S| qtz II{B - 16 {Jan. 15, 1962. 5.6/ 0.1 }0.02 [0.01} 14 0.8 2.4 ?.0 0.1 52} 0.4 0.5 P.l 0.2 |0.0| -- 52 38 o] 8617.6) 0
6 | amgn IV IDr-253 | Oct. 26, 1961.] 17 .0 .02 .00 4.5 10 23 r.4 1L A*17] 20 6.0 | . .81 .0 -- 91 11 o] 129 | 9.1} -~
21| mgn IB - 16 |Jan. 15, 1962. S.7 .4 .07 .01| 10 5.9 1.5 1.4 .d 64 .2 1.7 }.0 1.1 ] .0} s8 60 52 (4] 102} 6.0} 10
29| 1gn IDu- 21 jJan, 15...c0.. 5.2] .1 [ .62 .00 11 .8 2.4 2.9 .Il1 33] 4.8 3.4 .0 .5 0] - 47 30 2 76 { 6.0 10
36| legn IV [Dr-120 {[Jan. 12, 1963.{ 31 .- .00 - 3.2 .5 6.1 1,2 -- 31 .2 .3 | .2 O --] -- 58 10 (] 50§ 6.5] -~ .
39 { mgn C Du- 48 }Jan. 15, 1962. 7.0 1) .12 ) .02 1.6 3.9 8.3 2.9 ] 8 .2 20 .0 7.4 | .0| -67 56 20 14 96 |5.3] o
64 gr Cbu- 54 |Jan. 15....... 5.6 .0 .13 .08 1.3 .41 2.0 ) .J1 3 .2 2.0 | .0 5.9 ] .0y 24 20 4 2 35{5.9] 5
67 gr IV pu- 27 [Jan. 15....... 7.6 .0 ¢{.11} .01 .4 .3 1.8 .9 6 .2 2.3 1.0 1) .0 -- 17 2 0 2015.2] 0
77 1gn II Dr-187 |Jan. 12, 1963.] 20 '} -~ .04 -- 22 2.1]" 5.6 .8 -- 80| 9.6 1.0 .5 0| -- - 102 64 o 144 { 7.6 --
88 109 IV Dr- 60 |Jan. 12.......] 14 - .12 - 1.1 o7 2.0 o7 -- 13 2] 1.0 |.0 O ~- - 26 6 0 22]5.8] -~
3A{ 1gn I S |Jan. 15, 1962.| 16 .0 .09 .00 3.3 1.5 2.0 1.0 g 24 .2 .5 .0 .11 .0] 33 37 14 [*] 38}6.3] S
1/ Rock Type ! 2/ HWater Type 3/ Source
qm - quartz-monzonite gneiss "augn - augen gneiss I - calcium, magnesium, sodium bicarbonate .8 = spr'lng .
msh - sillimanfte-mica schist Begn - Beech CGranite 11 - calplum, sodium, magnesium bicarbonate : Dr - drilled well
gr - granitic gneiss arph - argillite and phyllite II1 - calcium-sodium, magnesium bicarbonate Du - dug well
mgn - quartz-biotite gneiss akp -’ arkosic and pyroclastic rocks IV - sodium, calcium, magnesium bicarbonate . B - bored well
lgn - layered gneiss qsh - schistose quartzitic rocks V - magnesium, calcium, sodium bicarbonate
angn - amphibolite gneiss qtz - quartzite D - dissolved solids too low to reflect effects : .
- of lithology upon water composition * Carbonate (003) 10 ppa
C - excessive chloride and/or nitrate masks

effects of lithology upon water composition

. . % T
B L. T VD DRI P S



Ref. 12

Reference 12, the Geologic Map of North Carolina, is not
in a reproducible format. Therefore, it is not included
in this report.
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Figure5.2. .rage January Temperaturesin N.C.

Source: U.S. Department of Commerce, Weather and Climate in North Carolina, 1972.

Figure 5.3. Mean Maximum Temperature in N.C.
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Source: U.S. Department of Commerce, Weather and Climate in North Carolina, 1972,
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Seasonal Changes l.n Climate

Winter The alternate passage of low- and hig.
pressure systems over the state during winter months
results in changing weather conditions. Moisture and
warmer temperatures are characteristicaily associated
with frequently passing low-pressure cells. Lows are
followed by polar highs, which bring lower temperatures
and clear skies. However, even when under the influence
of these polar highs, temperatures seldom fall below 10°
F., and midday temperatures reach into the forties,
making the winter season very tolerable by northern
standards.

January average temperatures shown in Figure 5.2
illustrate the mildness of winters. Only at the highest
elevations do temperatures average below freezing. The
mean temperature for January at Mount Mitchell is 28.7°
F., the lowest in the state. Yet, at Asheville, located on the
lee side of the mountains, temperatures for January
average 39.4°F.

Nowhere else in North Carolina is the local contrast in
temperatures as great as inthe western counties.
Temperature contrasts are least where the climate is
mildest. Hatteras, on the Outer Banks, has a January
mean of 48.0°F., and only thirteen days each year when
temperatures of 32°F. and below are recorded.

The tendency for January isotherms to parallel the coast
shows the influence of the Atlantic Ocean. Wilmington, in
southeastern North Carolina, the most subtropical area in
the state, exemplifies the maritime effect. This coastal
city has a January mean temperature of 47.8°F., and an
average of only eight days during January when
temperatures dip to 32°F. or less, as compared with
eighteen days at Raleigh and nineteen at Asheville.

In the Piedmont, latitude is the primary control on
temperature, and the isotherms maintain a zona! pattern.
As might be expected, temperature averages lie be-
tween those exhibited by the surrounding regions.
Charlotte has a mean January temperature of 42.3°F.,
Greensboro, 39.0° F.,, and Raleigh, 42.7°F.

However, whereas Asheville averages eighty-three days
each year when temperatures drop below freezing,
Winston-Salem has freezing temperatures eighty-eight
days annually, and Greensboro has eighty-four days with
freezing temperatures.



January MQVIaximum and Minimum
Temperatur Figure 5.3 illuslrates the temperature

pattern across North Carolina on a typical afternoon of
the coldest month. The cool waters of the East Coast are
responsible for the isotherms taking an abrupt inland
turn to the north before resuming the northeast-southwest
pattern usually found on temperature maps. This dis-
tribution indicates that midday temperatures in January
are highest a short distance inland from the coast unlike
the pattern of mean temperatures that indicates a smooth
gradient from the coast westward. Also, in the mountains,
isotherms of mean maximum temperature are more
numerous and some “islands” or “pockets” of cool
temperatures exist. The greater ranges of temperature
are associated with mountain valleys where nights are
cold and days are warm, causing patterns of maximum
temperatures to contrast significantly with mean
temperature distributions. .

The moderating effect of the ocean becomes evidentin
Figure 5.3, where January mean minimum temperatures
are shown. Isotherms on this map reflect characteristic
nighttime temperatures. The pattern reveals that
temperatures are milder along the coast and decrease
inland fairly rapidly. Once again, the temperature pattern
is more complex in the highlands region. Generally,
mean minimum temperatures are well below freezing in
the Mountain region, at freezing levels throughout the
Piedmont, and above freezing in the Coastal Plain. A
comparison of Figures 5.3 and 5.4 indicates that during
January the daily range of temperature is about 20° F.
everywhere in the state. :

Average Annual Heating Degree Days There are
climatically significant measurements of heat energy
variation other than the direct determination of tempera-
ture, the cyclical occurrence of certain temperature
levels, or the periodicity of temperature realms. These
measurements relate to temperature efficiency in terms
of human comfort or plant growth. One of these less  ~
common indexes is the heating degree day. This
measurement is a cold season index and is based on the
assumption that a temperature of 65° F. within a building
is the minimum thermal threshold for normal human
comfort. The negative departure of daily mean tempera-
ture from this standard figure is recorded as heating
degree day units. For example, a daily temperature
average of 40°F. would be listed as twenty-five heating
degree days. Developed by heating engineers, this
index permits a relatively accurate measurement of fuel
consumption, and removes the guesswork from the
calculation of fuel needs. The accumulation of heating
degree day units at given locations is totaled annually
and averaged for a period of years. To those persons
interested in climate, this indirect measurement of heat
energy provides additional insight into the thermal
environment.

Figure .Mean Minimum Temperaturein N.C.
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Source: U.S, Department of Commerce, Weather and Clin‘1ate in North Carolina, 1972.

Figure 5.5. Average Annual Heating Degree Daysin N.C,
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Figure 5.5 is a very generalized map showing the
distribution of heati gree days in North Carolina.
Figure 5.6 shows th iation through time for three
North Carolina cities. Values increase from 2,347 units at
Wilmington to 3,805 at Greensboro, and in the Mountains
more than 4,000 heating degree days are common for
certain valleys and higher elevations. However, because
of generalization on the map, actual figures in many of
the higher areas are undoubtedly much greater. Com-
pared with the eastern and central parts of the state, the
values in the Mountains appear extreme and the cost of
home heating expensive, However, in contrast with
northern states such as North Dakota and Minnesota,
.where values in excess of 10,000 units are accumulated,
_heating costs in North Carolina’s Mountain region can be
seenin a different perspective.

Winter Precipitation For the winter months of January,
February, and March, precipitatio gesfrom3to4in-
ches per month for the Piedmont a’oastal Plain, and
from 4 to 6 inches permonth forthe Mountains. Inthe mid-
dle and eastern counties, precipitation in excess of 0.01
inches usually falls ten to eleven days each month. in the

-western counties, the number of wet days is somewhat

higher, with some places in the Mountains having as
many as sixteen days with precipitation.

Cold season precipitation is related to the passing of
low-pressure cells (cyclones) and usually occurs as rain-
fail. Snowfall amounts are small almost everywhere in the
state. Using a water equivalence ratio of 12 inches of
snow to 1 inch of water, only a few Mountain stations re-
cord as much as one-third of their winter precipitation to-
tals as snowfall. Asillustrated in Figure 5.7, snowfall totals
increase dramatically as one moves in a westward direc-
tion. Mount Mitchell, reporting an average snowfall of 58

inches annually, leads the state in1s ca egory. aunn-
burg, in the southeast, shows an average of only half an
inch of snow per year. Unlike northern states, wl re
attuned to the problems accordant with heavy dePesits
of snow and sleet, unexpectedly severe winter storms
cause considerable inconvenience and even disaster in
the Piedmont and Coastal Plain. Hatteras, which aver-
ages 1.1 inches of snow yearly, has received as much as
12inches in one day. Likewise, Raleigh, normally getting
7 inches each year, has had 17.8 inches dropped oniitin
a twenty-four hour period, and Winston-Salem has
received up to 21 inches of snow during December, a
month when no more than 1.9 inches are expected.
Fortunately, however, the snow cover seldom remains
longer than a week before melting.

Figure 5.6. Annual Heating Degree Days at Cape Hatteras, Greensboro, and Asheville, N.C., 1931-1973
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Source: U.S. Department of Commerce, Climatological Summary, 1972.
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When high-pr, re systems (anticyclones) dominate,
clearto partly dy weather prevails. Receiving, onthe
average, 50to 60 percent of total possible sunshine, North
Carolina receives more hours of winter sunshine than do
states to the north and to the immediate west. Sunshine is
more prevalent in the southeast around Wilmington, and
diminishes rapidly as the Mountains are approached. The
Mountains receive about one-third less sunshine than
does the rest of North Carolina.

Spring For many North Carolinians, this season is the
most preferable of all. With the northward shifting of the
noon sun, the storm track normal to North Carolina during
the winter retreats northward and fewer and fewer cy-
clonic storms occur. Cold spells are less numerous and
periods of high temperatures and balmy days become
longer and more pronounced. Rainfall diminishes slightly
in April, butincreases toward the summer as cyclonic ac-

tivity gives way to thundershowers and their heavy down- -

pours. Although more precipitationisreceived in the state
during May and June, there are fewer hours and days in
whichrainfall occurs, indicating a higher precipitationin-
tensity.

Mean temperatures range from the fifties in April to the
seventies in June for all places save those at high eleva-
tions. The days are marked by cool nights and warm after-
noons with relative humidities at optimal levels forhuman
comfort. As the daylight period lengthens, sunshine per-
centages and totals increase to their highest values forthe
year. For the eastern two-thirds of the state, sunshine dur-
ing April, May, and June is received approximately 70
percent of the time and in amounts exceeding three
hundred hours for the latter part of the season.

Average Date of the Last Freeze in Spring As illus-
trated by Figure 5.8, the beginning of the freeze-free sea-
son varies across the state from 1 March to 10 May, a dif-
ference in time of over two months. As expected, the
milder climate along North Carolina’s coast engenders
early dates, whereas the more severe climate of the Moun-
tainsretardsthe startof the freeze-free period longer than
elsewhere. In most areas of the Coastal Plain, the last
spring freeze generally occurs by the first of April. The
Piedmont has its last freezes between 1 and 10 April,
abouttentofifteen days laterthanthe Coastal Plain. Inthe
Mduntains, there is greater variation in mean dates for
both the beginning and the end of the freeze season. Be-
cause air chills more quickly at higher elevations, and
because cold air is denser than warm air, the cold air
drainsintothevalleys where itis contained and continues
to lose heat by radiation. The result of this process is that
in certain Mountain areas some valleys are more often
colder than their slopes at intermediate aititudes. Lying
between the below-freezing temperatures of the valleys
andthe higher elevations are "verdant” or “thermal” belts.

Figure5.7. Ave‘: Annual Snowfallin N.C.
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Source; U.S. Department of Commerce, Climatological Summary, 1966.

Figure 5.8. Average Date of Last Freezing Temperaturein N.C.
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Source: U.S. Department of Commerce, Weather and Climate in North Carolina, 1972.




Figure 5.9, Average July Temperature in N.C,
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Source: U.S. Department of Commerce, Weather and Climate in North Carolina, 1972.

Figure 5.10. Mean Maximum July Temperaturein N.C.
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Source: U.S. Department of Commerce, Weather and Climate in North Carolina, 1972.

and thereby show earlier dates for the end of the e
period than their surroundings. They support fros
susceptible vegetation long after the greenery has
disappeared in nearby areas. Often in early winter or
even in midwinter a contrasting belt of greenflanked
above and below by brown may be seen. These green
belts are characteristically located along slopes that
face the winter sun, are protected from cold northern
winds, and have cold air drainage to lower valleys. The
blossoming of dogwood and redbud moves across the
state in a pattern similar to that of the end of the freeze
season o blanket North Carolina with color and beauty.

These strip-like regions have longer freeze-free seisons

Summer Summer is characterized by its high tempera-
tures, high humidities, high amounts of rainfall, and high
physiological stress. Except for the amelioration of these
climatic elements in the Mountains, and therelief
afforded by sea breezes along the coast, elsewhere in
the state summer is a season of extremes. Mean monthly
minimum temperatures for July and August are in the
upper seventies and eighties and mean maximum
temperatures reach into the nineties.

However, to quote a popular adage, "it's not the heat but
the humidity,” and North Carolina’s temperaturesin
combination with the high water vapor amounts preva-
lent during the summer months are definitely uncomfort-
able. In addition, high sunshine percentages and a
predominance of southerly winds tend to aggravate an
already unpleasant climatic condition. Only the periodic
passage of cool, dry air masses from the north and sea
breezes in the coastal areas alleviate the discomfort of
summer weather for North Carolina’s low-lying counties.

July Average Temperatures The pattern of mean
temperatUres in July is similar to the pattern in January
(Figure 5.9). However, in the Piedmont and Coastal
Plain, isotherms are fewer in number and farther apart. In
the Mountains, the reverse is true. The widespread
isotherms east of the Mountains indicate that tempera-
ture averages across central and eastern North Carolina
exhibit little contrast. From the western Piedmont to the
coast, the difference in mean temperatures is only 4°F.
Although the influence of the ocean is not evident in the
arrangement of isotherms, the high temperatures of the
Coastal Piain are made less severe by the cooling power
of the sea breeze. Hatteras, on the Outer Banks, records
atemperature of 80° F. on the average of only one day
each year, while Wilmington, a short distance from the
coast, has an occurrence of 90° F. temperatures about
twenty-four days annually. In contrast with these loca-
tions, Raleigh and Winston-Salem mean temperatures for
July are slightly lower, but the average number of days
on which a temperature of 90° F. or above is experienced
increases to more than forty.

a3



igura5.16. Mean Number of Days with 0.01 or More
Inches.recipitation per Yearin N.C.

5% | below 110

ource: U.S. Department of Commerce, Climatic Summary of the
U.S., 1972, -
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is determined by the balance between incoming precipi-
tation and outgoing evaporation an‘)nspiralion
(evapotranspiration). In temperatur ions where an-
nual precipitation exceeds evapotranspiration, forests
normally flourish. Conversely, in those areas where
evaporation and transpiration incur water losses greater
than the supply provided by precipitation and soil
moisture storage, forests give way to grasses and desert
plants. This relationship between incoming and outgoing

- moisture is known as the water balance concept, and is

utilized to calculate a region's water profiles and
budgets as well as to classily its climate.

However, merely comparing precipitation to evapo-
transpiration on an annual basis is not adequate in
understanding precipitation effectiveness. The effi-
ciency of rainfall depends not only on total rainfall
supply butalso upon aregion's temperature regime and
the degree of correlation between its evaporation and

“rainfall regimes. Although a region may have an appre-

ciable surplus of precipitation over evapotranspiration in
terms of annual totals, nevertheless it may still show
seasonal moisture deficiencies. In North Carolina, for
instance, during summer months, temperatures and
evaporation rates are highest and transpiration is at its
peak. At this time, despite the fact that rainfall reaches its
highest monthly levels, many places in the state will
record moisture deficits. When such deficits occur, soil
moisture is utilized until replenishment is provided by
rainfall, or until depletion of soil moisture storage is
complete. Beyond this point, wilting occurs and plants
eventually die or go into dormancy. For domesticated
crops, periods of water deficiency must be offset by

"irrigation to insure against soil moisture exhaustion,

especially for high-value crops. Although many areas in
North Carolina show water deficits during the course of
the warm season, droughts are usually minor.

The water balance of individual stations can be shown
graphically. Figure 5.17 is a water balance climograph

- showing Raleigh's annual budget of water supply and

expenditure presented on a monthly basis. The climo-
graph is based on the primary asumption that ten inches
of water is required to saturate the soil in the Raleigh
area. The period from January to May is a time when soil
moisture storage is complete and precipitation exceeds
potential evapotranspiration (the maximum loss of water
possible). All precipitation during this time is listed as

. surplus water since none is required by the soil. From

May to September, the months of greatest rainfail, water
loss nonetheless is greater than water receipt and soil
moisture storage is depleted. Walter delicils are re-
corded as actual evapotranspiration drops below poten-
tial evaporation levels. From September to December,
soil moisture storage is recharged and the soil is once
again brought to the saturation point. When the ten-inch

Figure5.17. Water Balance, Raleigh, N.C.
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Hammond, eds., Elements of Geography, 5th ed. {New York:
McGraw-Hill Book Co., 1967).
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amounts drop be inches throughout central and
eastern North Carolina during October and November.
Cyclonic activity increases as thunderstorms become
less frequent until by late November they seldom oggur,

Autumn is the dri‘;aason of the year and rainfall

As illustrated in Figure 5.14, freezes begin early in
October in the Mountains and slowly move eastward
toward the coast. In early December, the freeze-free
season reluctantly comes to a close in the Wilmington-
Southport area. Deciduous trees begin their dormancy
period and the color of the state gradually changes from
the quiet greens of sumnrer to the fiery reds and brilliant
yellows of fall. By late autumn the highlands, now a
mottled brown and green, show an occasional sprinkling
of white as temperatures in the Mountains fall below
freezing and the possibility of snow increases. However,
inthe Piedmont and Coastal Plain, tennis, sailing, and
picnicking, for example, continue into November and
football games played late in the season are often
attended by fans dressed in warm-season attire.

Annual Precipitation and Humidity '

- Although a considerable variation in the distribution of
rainfall exists throughout the state, everywhere precipita-
tion is high (Figure 5.15). In the Coastal Plain, rainfall
totals average from 44 to 55 inches; the highest amounts
were received at the Outer Banks. Across the Piedmont,
yearly rainfall averages range from 43 to 48 inches, with
the northern and southern sectors having the lower totals.
The greatest variability in rainfall distribution is found in
the Mountains. Here, south-facing slopes along the North
Carolina-South Carolina border receive as much as 80
inches of precipitation each year. Nearby, Asheville,
lying in a sheltered valley, records only 37 inches, the
lowest rainfall average reported in the state. More
commonly, average annual precipitation in the Moun-
tains ranges from 44 to 58 inches. For the state as a
whole, an average total of 50 inches is representative.

The distribution of rainfall throughout the year is reason-
ably uniform. Although there are no pronounced wet and
dry seasons, a profile of average annual precipitation
indicates a bimodal distribution, i.e., two periods of
higher rainfall separated by two periods during the year
when rainfall amounts are lower than the norm. Gener-
ally, the highest precipitation totals are associated with
the summer months. In the fall, the season of the least
rainfall, the lowest yearly totals usually occur in October
or November. Precipitation increases slightly during the
winter season and then decreases to a secondary low in
April. This precipitation regime is common to the state
and varies only slightly from place to place.

Figure 5.15. Avers‘Annual Pracipitationin N.C.

Number of Inches
80 and above
72-80

b 64-72

ki 56-64

I3 52-56—
it ]48-52

’| 44-48
below 44

Source: U.S. Department of Commerce, Weather and Climate in North Carolina, 1972.

Although rainfall is heaviest in the summer, evaporation
and transpiration losses are also great. Consequently,
the summer season is deficient in its supply of soil
moisture and irrigation may be required to sustain crop
needs.

Although it is considered to be a wet state, North
Carolina nevertheless has its occasional "bout with
drought.” Recently, the Piedmont and Inner Coastal Plain
suffered through an especially severe drought. In 1968,
negative rainfall departures amounting to as much as 26
inches were computed by individual stations within this
area. On the other hand, 1972 proved to be an abnor-
mally wet year. During that year, Raleigh, which has an
average annual precipitation of 46.35 inches, experi-
enced a total rainfall of 51.74 inches. Raleigh's weather
records may be used to illustrate the variations in yearly
precipitation amounts. In the capital city, annual totals
have varied from a low of 30 inches in 1933 to a high of
64 inches in 1936. On a monthly basis, rainfall variation
for July has ranged from 12.36 inches in 1931 to as little
as 0.38 inches in 1953. Yet precipitation variability in
North Carolina is moderate compared with those states
where rainfall totals are significantly less and conse-
quently precipitation patterns and regimes are more
unpredictable.

Average Number of Days with 0.01 Inches of
Precipitation or More Figure 5.16 shows the pattern of
days with measurable precipitation in North Carolina.
The Mountains have the greatest number of days with
measurable precipitation, averaging 10 to 20 more rainy
days per year than the coast and 20 to 30 days more than
the southern Piedmont. In the northwest corner of the
state precipitation occurs 4 out of every 10 days. By
contrast, the sandhills in the Southern Piedmont experi-
ences precipitation on only 30 percent of the days. In
fact, a "tongue” of fewer rainy days penetrates the state
from south to north, through North Carolina’s central
counties. For the state as a whole, 125 days with
measurable precipitation is a representative figure.

Water Balance

The "wetness" or "dryness" of any region is mirrored by
its natural vegetation. Indigenous plant life is an indi-
cator of a region's precipitation effectiveness and its
capacity to support plant growth. The minimal moisture
requirements of plant communities are quite specific,
and in situ vegetation reflects the amounts of water
annually and seasonally available for its use. As the size
of a bank account depends upon the balance between
deposits and withdrawals, so precipitation effectiveness
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Figure 5.1’[8[398 Length of Freeze-Free Season in N.C. ‘
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Figure 5.14. Average Date of First Freezing Temperaturein N.C,
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Source:U.S. Department of Commerce, Weather and Climatein North Csrolins, 1972.

of heat energy units to reach maturity, the accumulation
of growing degree day units is a means of delermir:'
crop maturation. For instance, when 1,500 units ha
accumulated, peas are ready to be harvested. Therefore,
the growing degree day index is a measure of a region’s
thermal efficiency in enhancing plant growth.

Once'égain, spatial patterns relating to heat energy

. show maximum values along the coast and lowest values

in the Mountains. Coastal North Carolina has twice the
accumulation of growing degree day units than are found
in the Appalachians. The pattern across the Coastal
Plainand eastern Piedmont indicates surprising unifor-
mity. Variation in the growing degree day index amounts
to less than 1,000 units throughout this area. As the

- highlands are approached, growing degree day totals

diminish rapidly. Most middle-latitude crops requiring a
lengthy growth period can be easily accommodated by
the ternperature regime of the eastern two-thirds of North
Carolina. However, the western third of the state shows a
thermal efficiency comparable to that of New England,
central Wisconsin, or eastern Montana. Since most
vegetable crops reach maturity within a limit of 4,000
growing degree day units, each year North Carolina's
thermal climate permits at least one harvest of vegeta-
bles in the Mountains and two harvests of vegetables in
the eastern sections of the state.

Average Length of the Freeze-Free Season Known
also as the frost-free period and somewhat erroneously
as the growing season, the freeze-free season refersto
that segment of time between the mean date of the last’
day in the spring when a low temperature of 32°F.
occurs, and the first day in fall of the same occurrence.
Of particular interest to agriculturalists is that the length
of this thermal phenomenon partially dictates the'type of
crops that may be cultivated. Since freezing tempera-
lures are destructive to most domestic plants, the
beginning and the length of the growth period are
regulated by the freeze-free season. In North Carolina,
this season is of sufficient duration to accommodate
most middle-latitude crops. A look at Figure 5.13 will
show that the freeze-free period varies from almost 300
days at Hatteras to 150 days in the Mountains. Through-
outthe Piedmont, an average of 200 days is representa-
tive.

Autumn Gradually the heat and humidities of summer
give way to the mild and comfortable weather of fall. Like
the spring season, the fall is a very pleasant time for
North Carolinians. Days remain hot through November
and nights are agreeably cool. Normal daily tempera-
tures average 55°F. in October; 45°F. to 55°F. in
November; and 35°F. to 50° F. in December. Daily
temperatures range 20°F. to 25°F. for the entire season.
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gure 5.21, Prevailing Winds and Mean Annual
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ource: U.S. Department of Commerce, Climatic Summary of the
.S., 1972

ote: Wind speeds are noted in miles per hour,

ind speeds have been averaged for each zone of
revailing winds. Winds tend to diminish in speed

estward from the coast where sea breezes and offshore-

torms contribute to velocities that average twelve miles
er hour. Throughout the Inner Coastal Plain and the
iedmont, the mean wind speed is nine miles per hour,
ndinthe western counties, representative wind speeds
re seven and eight miles per hour. On a daily basis,

ind velocities are lowest before dawn and highest
round midafternoon. Seasonally, winter, with greater
emperature and pressure contrasts, shows the most
apid air movement and summer is the time of lowest
ind speeds.d

hunderstorms Thunderstorms are vertically de-
eloped storm systems that involve lightning and thun-
er. Produced by instability in the atmosphere, these
torms are sustained by the conversion of water vapor
nto rain and hail, which causes the release of enormous
mounts of energy. This energy results in vigorous
pdrafts of rapidly moving air. The intensity and turbu-
ence of an individual thunderstorm is related to the
egree of atmospheric instability and the supply of latent
nergy released by the condensing of water vapor. In
tructure, the typical thunderstorm is a collection of
onvective cells each averaging a mile or morein
iameter, A cell is comprised of columns of rapidly

ising air separated and counterbalanced by downdrafts
f slower moving air. Associated with thunderstorms and
heir bulbous facade are heavy downpours of rain, hail,
usty and squally winds, and of course, lightning and
hunder.

04

Because thunderstorm development and frequency is
enhanced by (1) atmospheric instability that is linked to
high surface temperatures, (2) almo‘ric moisture that
supplies the latent energy requirements, and (3) some
triggering device to start the convection process,

_thunderstorms occur more frequently in regions of warm

temperatures and high humidities. North Carolina's
climate is conducive to thunderstorm development and
the state experiences violent local storms forty to fifty
days each year. For the United States, Florida and the
Gulf Coast lead in the number of days with thunder-
storms. Here, seventy to ninety days per year with
thunderstorms is normal. In the northern states and along
the West Coast, thunderstorm activity drops off because
of colder temperatures over land and coastal waters.
North Carolina's pattern of thunderstorm activity shows
fewest storms off the northeast coast where coastal
waters also are cooler. Inland, thunderstorms are more
frequent, increasing to fifty days as the Mountains are
approached. In the Mountains, the higher frequency of
storm activity (all types) and the triggering supplied by
mountain and frontal slopes results in the most thunder-
ous area to be found in the state (Figure 5.22).

Hurricanes Inthe latter half of the year, the United
States is visited by hurricanes. Originating over tropical
oceans as small cyclones, under favorable conditions
hurricanes become large, intense storm systems. Their
winds exceed seventy-five miles per hour and spiral
counterclockwise around an “eye” of very low pressure.
Sustained by the ocean that breeds them, these storms
are driven by the heat released from condensing water
vapor. Covering tens of thousands of square miles,
hurricanes move slowly and deliberately, at speeds
between fifteen and fifty miles per hour, delivering
prodigious amounts of precipitation to areas over which
they pass. Moving out of the tropics, hurricanes of the
Atlantic Ocean generally invade the Gulf of Mexico, or
veer northward toward the middle latitudes, occasionally
penetrating the continent, or skirting the coastline as far
north as New England. Hurricanes are sea monsters and
diminish in intensity as they move'inland and away from
their source of energy. Although capable of great
destruction, hurricanes neverthefess benefit the south-
eastern states to a substantial degree. As the eastern
states are subjectto periodic summer droughts, the vast
amounts of water delivered to this region by these giant-
tropical storms have served more than once to alleviate
or terminate the disastrous effects of drought conditions.
However, hurricanes are killer storms, and their long-
range benefits are obscured by the more obvious death,
destruction, and damage accompanying them. On the
average, the Atlantic Ocean generates six hurricanes a
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Figure 5.22, Average um ero
Thunderstorms
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Source: Glenn T. Trewartha, Arthur H. R¢
Hammeond, eds., Elements of Geography,
McGraw-Hill Book Co., 1967).

year, but as many as eleven in one y¢
observed. North Carolina has experi:
cially disastrous hurricanes since 1€
extending as it does into the ocean, i
hurricanes more than any other area

(Figure 5.23). Its low-lying sandy sur:
vulnerable to the combined effects o
tides, and flooding associated with t.




In the Mountajgathe effects of aititude reduce mean
temperature s sharply. The temperature gradient in
July is even steeper than in January. East to west across
Caldwell County, mean temperatures drop from 76°F. to
68° F. and Mount Mitchell remains the coolest site in the
state with a July average of 59° F. At Asheville, the
warmest month averages 73.8° F. and only seven days
during the summer show temperatures reaching to 90° F.

With daily minimum temperatures in the fifties and sixties '

the allure of the Mountains for summer recreation
becomes evident.

July Average Maximdm and Minimum

Temperatures The temperatures typically recorded
during an afternoon in July are shown in Figure 5.10. In
the Coastal Plain, isotherms representing mean maxi-
mum temperature are aligned parallel to the shoreline
signifying the effect of the cool ocean and sea breeze. At
Cape Hatteras, the summer daytime maximum is 84°F.
Inland, temperatures increase and reach their highest
values in the Fayetteville area where scorching tempera-
tures inexcess of 92°F. are experienced. In the
Piedmont, maximum-temperatures average between

88° F. and 92° F. Toward the Mountains, midday highs
drop to more pleasant levels. In Swain and Haywood
counties, afternoon temperatures are generally in the low
seventies and most western counties record mean July
maximums under 80°F.

Although isotherms of mean minimum temperature ex-
hibit a pattern similar to the pattern of maximum July
temperatures, in the outer Coastal Plain absolute tem-
perature values are reversed (Figure 5.11). Minimum-
temperatures represent nighttime conditions and their
distribution indicates that the effect of the oceanis to
warm adjacent areas. Farther inland, the more rapidly
cooling land causes the lemperatures to be lower. Thus
the maps showing average July maximum and minimum
temperatures portray the daily relative change in influ-
ence from ocean to land and back again along the
coastal fringe of North Carolina. Over the Piedmont and
the Inner Coastal Plain, July average minimums show
little change with distance, ranging only 4°F. from 66°F.
to 70° F. In the Mountains, 50°F. and 60° F. temperatures
indicate the characteristically cool weather associated
with this region during summer nights.

Summer is the season of greatest precipitation in North
Carolina. Thunderstorms are the predominant
mechanism for precipitation delivery and occur mainly in
the afternoon or evening. They come on an average of ten
to twelve days per month. July and August show the
highest rainfall amounts with many sections of the state
reporting 5to 7 inches of rain for each of these months.
The coastal region around Wilmington and the south-
weslern counties are the rainiest areas in the state

Figure 5.11. N. Minimum July Temperature in N.C.

Degrees Fahrenheit

72and above
% 68-72
%] 64-68
" | 60-64
56-60
below 56
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#
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Source: U.S. Department of Commerce, Weather and Climate in North Carolina, 1972.

having over 8 inches of precipitation and an average of
fourteen rain days in July. By August the hurricane
season has arrived and these storms may contribute a
significant percentage of rainfall to monthly lotals and
continue to do so well into the fall.

Average Growing Degree Days Similar in its deriva-
tion to the heating degree day concept, the growing
degree day is based on the positive departure of mean
daily temperature from an established temperature value
representing the start of the active growth period for
plants.

Although each plant has its own base temperature for
seed germination and active growth, a mean daily
temperature of 40° F. will represent the beginning of the
growth period for most crops. To determine growing
degree day unils for example, a daily mean temperature
of 50° F. will indicate ten growing degree daysora 10°F.
departure from the base minimum of 40° F, These units
are then accumulated for the year and averaged over a
period of time to provide us with the data for preparing
Figure 5.12. Since each plant requires a certain amount

Figure 5.12. Average Annual Growing Degree Days
inN.C.

Total Degrees Annually

4 8,000 and above
+(7,000-8,000
224 6,000-7,000
 ¥£,15,000-6,000
4,000-5,000
below 4,000

Source: U.S. Department of Commerce, Climatological Summary, 1966.
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soil mgamture requirement is satisfied, additional precipi-
tatio drain to the underground water table or run off

-the land as'surplus water.

Figure 5.18 provides the water balance deficits for the
state and shows that everywhere except for the Asheville

area and the northern Piedmont, the annual water deficit '

is less than one inch. By contrast, Figure 5.19 gives
water balance surpluses. Being a wet state, North
Carolina's water budget indicates surpluses exceeding
deficits by large amounts. While most of the Piedmont
and Coastal Plain have surplus water up to 15inches, the
Outer Banks and the Mountains show surpluses above
15inches. In the southwest corner of the state, water
surpluses amount to as much as 30 inches.

Mean annual evaporation for North Carolina is shown in
Figure 5.20. Evaporation rates and totals are related to
temperature, wind velocity, and relative humidity. Where
temperatures are highest and humidities lowest, evapo-

“ration intensities will be greatest. Since temperatures

throughout the Coastal Plain and the Piedmont are
highest for the state and since humidity percentages are
greater in the vicinity of the ocean, evaporation totals are
lower in the Mountains and along the coast, and highest
in the southern Piedmont and Coastal Plain. A compari-
son of the maps showing precipitation, evaporation,
water surplus, and water deficit will provide the reader
with a fairly complete picture of North Carolina’s water
balance.

Winds and Storms

Three types of storms and their associated winds are
common to North Carolina: cyclonic and convectional
thunderstorms, hurricanes, and tornadoes. These storms
are integra!l parts of the state's climatic pattemn. In
analyzing the importance of winds, direction and speed
are major considerations.

Although prevailing winds (winds that persist in blowing
from one direction more so than any other) characterize
given geographical areas, wind direction changes fre-
quently. A northwesterly wind (coming from the north-
wesl) will be, relatively speaking, a cooling and drying
wind, whereas a southeasterly wind will bring warm,
moist air to the state. The passage of cyclones and
anticyclones with their characteristic wind patterns will
change the wind's direction so that it may come across
North Carolina from any point of the compass.

Figure 5.18. Water‘nce Deficitin N.C.

ZESANINIR \\
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g‘z%g 1inch and above
- below 1inch

Source: U.S. Department of Commerce, Climatic
Summary of the U.S., 1972,

Figure 5.19. Water Balance Surplus inN.C.
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Source: U.S. Department of Commerce, Climatic
Summary of the U.S., 1972.

Figure 5.20. Mean Annual Evap.Ion inN.C.
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Source: U.S. Department of Commerce, Climatic Sumrnary of the
U.S., 1972,

The velocity of the wind is relevant to ventilation of air
pollutants, evaporation rates, and thus cooling and
chilling indexes. On those occasions when winds reach
gale force and higher, their velocities are of singular
importance because of their destructive capabilities.
Damaging winds are usually associated with infrequent
hurricanes and tornadoes and, at times, with severe
thunderstorms. -

The prevailing winds and mean wind speeds averaged
for the year are given in Figure 5.21. For the eastern
two-thirds of the state, winds blow most frequently from
the southwest and south. Throughout the Mountains and
the western Piedmont, winds prevail from northerly

.directions. This annual pattern of prevailing winds

persists for most months of the year except September
and October when winds are dominantly from the
northeast. During these months, the clockwise flow of air
from seasonal anticyclones lying poleward of North
Carolina, and the counterclockwise winds associated
with an increased number of offshore storms cause
northeasterlies to prevail across the state.
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striking differenc the age of soils. Since the entire
area has been eroded, there are no old, preserved
original depositional surfaces as in the Upper and
Middle Coastal Plain. Soils of the steeper hillslopes
along the near drainageways are thinner and "younger’
than those of the more gently rolling slopes away from
the rivers, but there are not the great contrasts in
properties due to age as are found in the Coastal Plain.
The oldest, most highly weathered and leached soils in
North Carolina are those of the old remnantal deposi-
tional surfaces on the tops of the interstream divides in
the upper Coastal Plain, above the Coats Scarp.

Inthe Piedmont aﬁhe Mountains, there are less

Rainfall and temperature have some limited-influence on
soil variety in North Carolina, but not nearly as much as
parent material, local landscape position, and soil age.
Soails of the southern portion of the Modintains receive
larger amounts of rainfall and are more highly leached
and weathered than others, even though they are on
steep hillslopes and are rather young soils. This is
especially true for soils of the warmer south-facing

slopes. These soils contain large amounts of gibbsite, an

aluminum ore mineral generally found to a significant
extent in the highly weathered soils of the warm humid
tropics. In contrast, soils of northeastern North Carolina
are less leached, more fertile, and browner than other
soils of the state. Differences in soils from place to place
inthe state are not always obvious from casual examina-
tion of the land; however, they may be important to
environmental, engineering, or agricultural decisions. To
show these differences, soils have been described, -
classified, and mapped throughout the state.

Soll Classification

The problem of classifying soils is extremely compli-
cated. Soils are formed through the interaction of five
variable factors—climate, vegetation and microor-
ganisms, parent material, slope, and time. As these
variables change from place to place a very great
number of combinations can result. To accommodate
these many possible combinations, a comprehensive
soil classification system, the 7th Approximation, was
published in 1960 with a lengthy supplement added in
1967. In the new International System of Soii Classifica-
tion, ten broad kinds of soil, or soil orders, are recog- -
nized. Each soil order is composed of soils with similar -
genetic layers or horizons, formed by the same kind and
intensity of soil-forming factors. As shownin Table 7.1,
six of these ten soil orders are found in North Carolina.
Each of these orders is subdivided into successively
smaller, more narrowly defined classes. That is, each of
the orders is subdivided into several subclasses or
suborders. Each of these suborders is further subdivided
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composed of soils having simil files (the same kind,
arrangement, and thickness of getietic layers—A hori-
zons or topsoil, and B horizons or subsoils). They have
developed with similar soil-forming factors (similar kinds
of vegetation, climate, parent rock, and landscape
position).

into a number of great groups. A jeat group is

The great groups are further subdivided.into subgroups,
these intofamilies, and finally the families are each .
subdivided into several soil series, the basic soil
taxonomic and map unit. Soil series are designed to
illustrate and describe what soils are like in individual
fields, tracts, and lots, and are ordinarily used for the
detailed surveys and classifications. The soil series are
composed of soils similar in color, texture, reaction,
consistency, and chemical and mineralogical properties
in all their genetic layers or horizons. The characteristic
county soil maps display soils at the series level of -
classification.

Soil Resources in North Carolina

The broad soil pattern of North Carolina is illustrated in.
Figure 7.14. This map has been generalized from county
surveys to show broad soil resource areas (soil orders)
composed of combinations of certain great groups that
occur together. Table 7.1 summarizes general charac-
teristics of each of the six soil orders found in the state. -
Soils belonging to the same great group have generally
similar kinds of physical and chemical properties,
vegetation associations, agricultural and nonfarm use
potentials, and utilization probiems. Therefore, soil
orders are probably the most feasible of units or classes
for examining soil resources in broad general terms. At
this scale, natural vegetation and agricultural land use
can generally be correlated with soil type.

Soll Type and Vegetation By comparing Figures
7.1-7.6 with Figure 7.14, a general correlation can be
demonstrated between soil and the natural vegetation
patterns. Histosols and Spodosols in the Lower Coastal
Plain are associated with pine flatwoods, pocosins, and
savanna types of vegetation. Entisols of the sandhills are
associated with longleaf pine and oak-hickory vegeta-
tion types while Entisols along the Outer Banks support
maritime forests and salt marshes. Other great groups of
the Coastal Plain are in wetland vegetation, upland
oak-hickory, and pines. The great groups of the Pied-
mont are in old field pines and upland oak-hickory. Some
cove forests of yellow poplar occur in the upper
Piedmont and foothills.

* Table 7.1. Soil Orders Represented in N.C.

Well-developed subsoils, generally brown or yel-
lowish in color and not as acid, leached, and
weathered as the more common Ultisols (formed
from “basic" parent material that has more dense
clayey subsoils).

Soil Order Characteristics

Alfisols

Recent or juvenile soils with little or no soil
development.

Entisols

Organic soils, the peats, and the mucks of the
Blacklands.

Modest subsoil development formed on rather
young Coastal Plain landscapes or on steeper
slopes where geologic erosion nearly keeps pace
with soil development.

Histosols

Inceptisols

Very acid, sandy soils with subsoil accumula-
tions of humus and aluminum.

Spodosols

Soils with prominent subsoils of clay accumula-
tion—very acid, highly leached, and weathered.

Ultisols

Figure 7.14. Status of Soil Mappingin N.C., June 1974

published soil surveys on photo base
%3534 | planimetric soil maps (small scale — 1900-1950)
" |no maps available

Source: U.S. Department of Agriculture, Soil Conservation Service,
Raleigh, N.C.




The Dystrggirepts of the higher mountains are as-
sociated pruce-fir, heath balds, “beech gaps,” and
cove forests. Other great groups of the Mountains
support oak forests, old field pine, and.yellow poplar in
the coves. ,

Soil Type and Agriculture A close association can
also be demonstrated between soil properties and
localization of certain types of specialized agricultural
production. The smooth slopes, high organic-matter
content, good moisture-supplying capacity, and respon-
siveness of the Umbaquults and Ochraquults soils of the
Lower Coastal Plain and Tidewater are in part respon5|-
ble for the concentration of corn-soybean production in
this area. Sloping land, highly erodible soils with acid
clay subsoils, and low summer-moisture supply of the
Hapludults and associated soils of the Piedmont are
factors related to the greater specialization in pastures
and small grain.

The North Carolina peach-growing industry is concen-
trated in the sandhills, mainly on the Quartzxpsamment
soils such as the Lakeland soil type. The good air
drainage of the rolling hills, plus the early warming, ease
of root penetration, and good tilth of the sands are among
the factors responsible for this localization.

The North Carolina blueberry industry is concentrated on
Haplaquod soils in the southern Tidewater region. The
highbush type of blueberry now used for main produc-
tion is adapted to these very sandy acid soils withan
organic pan or hardpan in the subsoil. (Rabbiteye
blueberries are suited to a wider range of soil condi-
tions.)

Peanut production in North Carolina is concentrated in
seventeen courities in the northern portion of the Middle
Coastal Plain. This production is mainly on Paleudults
and Hapludults, soils that have good natural drainage, a
sandy loam topsoil, and a friable, sandy clay loam
subsoil. The sandy loam surface soils are well suited to
peanut "pegging.” and the well-drained friable subsoils
provide excellent soil moisture and physical conditions
for peanut growth. Furthermore, these soils occur on
relatively smooth land su1ted for the machine culture of
peanuts.

Apple production is concentrated in the western part of
the state, on shallow Hapludults and Dystrochrepts.of the
Blue Ridge and foothills. Here, the good air drainage
provided by the slopes and the excellent growth and
timely ripening permitted by the cooler climate combine
with the good physical conditions of the soils to
encourage this expanding enterprise.

localization of patterns duction of some other field
crops in North Carolina. on, for example, tends to be
concentrated in three producing areas in North
Carolina—two on the Coastal Plain and one in the
southwestern Piedmont—and soil properties are not a
major contnbutlng factor to this localization (see chapter
10).

Factors other than soil priierties areresponsible for

Pulpwood production is somewhat concentrated on the
Ochraquults of the northern Tidewater, where the sandy
loams provide good moisture retention without year-
round high water tables to enhance site quality.

Soll Type and Nonfarm Urban Uses Thereisan
increasing interest in nonfarm urban uses of soil re-
sources. Although there is a store of information avail-
able on soil from an agronomy viewpoint, little has been
published concerning the compatibility of soils with

various urban uses. In examining the compatibility of the .

land with nonfarm urban uses for specific sites, a map
showing soil series should be consulted, or perhaps
even a field examination made. For more general
planning purposes, however, soil association maps have
proven very useful. The soil association classification is

. derived by grouping together several similar soil series.

In compiling the maps, county surveys of soil series are
checked in the field for association boundaries. A brief
discussion of the feasibility of soils with urban land uses
in each of North Carolina’s three major physiographic
regions is presented below. The spatial pattern of North
Carolina's soil associations is shown in Figures 7.15,
7.16, and 7.17. Limitations and general characteristics of
each soil association are summarized in Tables 7.2, 7.3,
and7.4.

Mountains The major soil characteristics affecting non-
farm land use in the Mountain area are slope and
thickness of the soil mantle over rock or other imperme-
able layers. The most desirable soils for residential,
industrial, and recreational purposes are those having
slopes under 12 percent and a soil thickness greater
than thirty-six inches. The greater the slope, the greater
the potential for excessive sediment and erosion losses
from site clearing: The effectiveness of soil areas as
waste treatment systems, where public sewage disposal
is not available, is mainly associated with the thickness
and permeability of the soil and slope gradient. Siope,
depth to hard or bed rock, support and slippage
potentials of the soil, and natural drainage are strongly
related to problems associated with roads and parking
facilities.

Although flood-prone land in the Mountain area is not
extensive, problems of sediment con't‘gnd active
erosion are serious where nonfarm us ould involve
removal of vegetative cover. Further, watersheds are
subject to flash flooding at low points within the
watershed boundary. This flooding potential increases
drastlcally as urban development increases. Thus, asin
other regions of the state, hazards are involved in
nonfarm uses of flood-prone areas.

Considering these limitations, approximately 18 percent
of the North Carolina Mountain area is suitable for
nonfarm uses when public utilities (sewer lines) are not
available. With widespread public sewer lines and
minimal development expenses, approximately 32 per-
cent of the area might be compatible with nonfarm urban
uses.

Piedmont Soil characteristics that affect nonfarm urban
uses in the Piedmént include the following: slope, the
amounts and kinds of clay, the thickness of the soil
mantle over hard rock, and the presence of any im-
permeable strata. Considering these limitations, about
two-thirds of the soil resources of the Piedmont have one
or more characteristics that impose moderate to severe
limitations for urban-suburban use,

In urban-suburban development of Piedmont soils, the
following considerations should be noted:

1. The control of erosion and the resulting sedimentis -
closely related to slope and the erodibility of the
Piedmont soil. Nonfarm developments that require re-
moval of vegetation and that expose the soil for long
periods of time lead to severe soil losses by erosion.
Where slopes exceed 12 percent, nonfarm uses fre-
quently require extensive grading, cutting, and filling.

2. The percolation of subsurface horizons in Piedmont
soils is variable. Some soil areas are underlain by dense
clays of very low percolation rates and thus are not
suitable as waste sinks. Piedmont soils are not well
adapted to high density development unless waste
treatment systems are available. Percolation rates of the
soils restrict their usé as waste sinks. They are, however,
generally satisfactory if the quantity of waste is con-
trolled, and if soils are not subjected to saturation for.
fong periods of time.

3. Some soil resource areas consist of clayey, plastic
soils that create serious problems for foundations,
streets, and all building appurtenances. The recognition -
and modification of these resource areas for urban- -
suburban uses are essential.

141



T ¥ N

Figure 7.15. . Soil Resources

Hapludalfs {(60%]) - Paleudults (15%] -

.A/ﬁsols and Ultisols of the Central Piedmont
Hapludults (15%} - Other {10%)

Mainly Entisols of the Outer Banks
«| Quartzipsamments {56%) - Humaquods {21%) -
“JPsammaquents (17%) - Other {6%)

<2 2| Mainly Entisols of the Sandhills
: E2;+1 Quartzipsamments (43%) - Paleudults (26%) -
452" Fragiuldults (22%) - Other (9%)

"1 Histosols (Organic Soils) of the Lower Coastal Plain
| Medosaprists (80%) - Humaquepts (20%)

EMainly Inceptisols of the Higher Mountains
| Dystrochrepts {71%] - Hapludults {18%) - Other (11%}

|8 Ultisols of Lower and Middle Coastal Plain
Ochraquuits (50%) - Hapludults (42%) - Other {8%)

Ultisols of Upper Piedmont and Foothills
Hapludults (53%) - Rhoduduits {24%) - Paleuduits
(9%) - Other (8%])

Source: S. W. Buol, ed., Soils of the Southern States and Puerto Rico
{Raleigh: Agricultural Experiment Station, N.C. State University, 1973).
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Ultisols of Upper Coastal Plain—Southern Portion
Paleudults (73%) - Paleaquults {18%) - Other (9%)

Ultisols of Upper and Eastern Piedmont
Hapludults {88%) - Other {12%])

Ultisols of Upper Coastal Plain

§ Paleudults (84%) - Other {16%)

Ultisols of Central Piedmont
Hapludults (63%) - Rhodudults (16%!} - Other (21%)

Ultisols and Inceptisols of the Southern Mountains '
Hapludults (63%) - Rhodudults {(17%]) - Dystrochrepts
{11%]) - Other (3%)

Ultisols and Incepr)'so/s of the Upper Piedmont and Foothills
Hapludults {75%) - Dystrochrepts {20%) - Other {(5%])

w Ultisols and Inceptisols of Upper Piedmont .
N Hapludults (63%) - Dystrochrepts (26%] - Other (6%)

‘\jU/risals, Inceptisols and Rockland of the Southern Mountains
Hapludults (55%) - Dystrochrepts {25%) - Rockland
NN (11%) - Other (9%)

N Ultisols and Inceptisols of Blue Ridge and Foothills
R Hapludults (40%) - Dystrochrepts (30%) - Other (30%)

N Ultisols and Histosols of Northeast Coastal Plain
Umbraquults (70%) - Medosaprists (22%}) - Other (8%)

R ‘QQS\ Ultisols and Spodosols of the Lower and Middle Coastal Plain
3y Ochraquults (60%) - Haplaquods {20%) - Psammaquents
XM (10%) - Other (10%)

LS

v Hapludults (48%) - Psammaquents {16%) - Ochraquults
4 (8%) - Other {28%) . .



4. High ity development in and close to natural
drainageways is hazardous. Although flood-prone land
areas are not extensive, they severely restrict urban-
suburban uses and their use should be restricted to
recreation, green belts, and park uses. As the hydrologic
characteristics in watersheds are changed by urban
development, the flooding potential is greatly increased.

Coastal Plain Inthe Coastal Plain, physical limitations
on urban-suburban development are largely related to
internal and external drainage, soil texture, and the .
organic content.-ln urban-suburban development of the
Coastal Plain regions, the following soil characteristics
are most significant:

1. Erosion and sediment control are not major problems
and are confined to the more sloping.lands of the Upper
Coastal Plain. Flooding, however, is a problem and
floodplain land areas are generally best suited for
recreational activities or farm uses.

2. Many soils are seasonally wet. This limits the useful-
ness of the land area as waste sinks, and generally
renders the land area unstable for foundations and traffic
ways. i

3. Soils of either slow or rapid percofation will contribute
to pollution problems where soils are used as waste
sinks. Both types are present in the Coastal Plain.

4. The organic soils and soils with organic hard pans
present special problems in urban-suburban develop-
ment in the Coastal Plain, These soils are very poorly
suited for many nonfarm uses. They are not suitable as
waste disposal areas, even when intensively drained.

High water tables, clayey soils with slow percolation
rates, organic soils, and soils with impermeable hard
pans are the principal limitations on about two-thirds of
the soils in the region. All nonfarm uses of these soils wili
encounter waste disposal problems and pollution
hazards without extensive modification. Urban-suburban
uses of these soils generally require that special mea-
sures be undertaken to correct soil limitations prior to
development for failure to correct results in environmen-
tal deterioration. The other third of soif resources is
well-drained and has characteristics very favorable for
engineering uses. Percolation rates are favorable, pro-
viding good waste disposal areas where soils are not
subject to continuous saturation.

Table7.2. Chara.istics and Use Limita‘tions of Soils in the Mountain Region of N.C.

Soil Association Soil Characteristics

Use Limitations

Agricullure

Nonfarm Urban

Braddock-Dyke-
Delanco

Gently sloping to sloping, well-
drained soils. Loamy surface soils
* and clayey subsoils.

Chester-Edneyville-  Sloping to steep, well-drained
Ashe soils. Loamy surface soils and
clayey or loamy subsoils.

Sloping to steep well-drained
soils, Loamy surface soils and
clayey subsoils.

Sloping to very steep well-drained
soils. Loamy surface soils and
clayey or loamy subsoils.

Sloping to very steep well-drained
soils. Micaceous loamy surface
soils and micaceous clayey or
loamy subsoils.

Steep and very steep well-drained
soils, Loamy surface soils and
loamy subsoils.

Chester-Hayesville
Clifton-Porters

Fannin-Watauga

Porters-Ashe

Stony fand Steep and very steep well-drained
soils. Loamy soit material more than
. . . -50% stone and rock ledges.
Tailadega- Sloping to very steep well-drained
Chandler-Tate soils. Talladega and Chandler mi-

caceous loamy texture and Tate
, nonmicaceous loamy texture,

Highly productive soils. Major
hazard is erosion. Acid soils.

Moderate to high production
potential. Slope and erosion are
major limitations. Acid soils.

Moderate production potential,
Slope and erosion are major limita-
tions. Acid soils.

High production potential. Slope
and erosion are limiting factors.
Slightly acid.

Moderate production potential.
Slope and erosion are major
limitations. Acid soils.

High to moderate production
potential. Slope is limiting factor.
Slightly acid to acid soils.

Low production potential. Stones
and slope limit use.

Low production potential for
Talladega and Chandler. High pro-
duction potential for Tate. Slope
and erosion are limiting factors.
Acid soils.

Moderate percolation rates are major
limitations.

Good percolation rates but uses
limited by siopes and in places
rock close to surface.

Uses primarily limited by slope.

Slope and rock close to surface are
major limitations.

Slope and lack of stability of
micaceous material limit uses. Sedi-
ment control a major problem.

Slope and rock close to surface
limit uses. N

Stones, rock ledges, and outcrops are
major limitations.

Talladega and Chandler are limited
by slope, unstable micaceous soils,
and rock close to surface. Tate has
water problems from seepage.
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Figure 7.17. Soil Associations in N.C. Piedmont

@ Appling-Cecil
- Alamance-Orange

§ Cecil-Lloyd

t ' IDavidson-Meck|enburg

- Georgeville-Davidson-Herndon
Creedmoor-White Store-Granville
Hayesville-Cecil
Herndon-Georgeville

Helena-Wilkes

{redell-Mecklenburg

Mayodan-Creedmoor

- Madison-Cecil-Hayesville

# Stony roughland

Source: Modified from William D. Lee, The Soils of North Carolina (Raleigh: N.C. State University, 1955).
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Figure 7.16. Soil.ociatlons in N.C. Mountains

' 4 Porters-Ashe

Source: Modified from William D. Lee, ‘The Soils of North Carolina (Raleigh: N.C. State University, 1955).
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Local Soll Resources in North Carolina

To provide the public with soil information refevant to
local analysis, systematic field examinations are made

" andtheir findings published as soil maps, together with

careful descriptions of the soil properties. Each of the
soils is fitted into the International System of Soil
Classification, including the aggregation of soil series
into great groups and orders. The maps are compiled at
a county level, are larger in scale, and thus show much
greater detail than can be shown in this publication. The
maps and reports are prepared as an inventory of our soil
resources by the Soil Conservation Service with the
assistance and cooperation of the North Carolina Ag-
ricultural Experiment Station. Figure 7.18 shows the
status of county soil mapping in the state. Copies of
county maps are available in soil conservation district
offices, county Agricultural Extension offices, North
Carolina Agricultural Experiment Station in Raleigh, and
the United States Government Printing Office.

Land Use and Conservation in North Carolina

Multicounty Planning Regions

As shown in Figure 7.19a, forest is the predominant land
use in the state, accounting for more than 50 percent of
the total land use in each of the seventeen state planning
regions in 1970. Further, the percentage of state land in
forest is increasing at the expense of cropland. In the
Mountains and Coastal Plain, there are large additional
acreages of forest on federal lands. Urban-suburban.
uses are very dynamic, increasing throughout the state.
The percent of land in urban and suburban uses is
greater in the Piedmont where approximately 10 percent
of the total land is used for urban and suburban purposes
and increasing. Recreation is a significant nonfarm use
for the Mountain area, increasing the percentage of total
land used for urban-suburban purposes.

As illustrated in Figure 7.19b, the predominant portion of
the Piedmont has potentially large percentages (70-80
percent) of good to fair agricultural land (Class 2-4).
However, only in the Coastal Plain area is there a
substantial area of prime agricultural land (Class 1). In
contrast, more than 50 percent of the total land in the
Mountain region is not well suited to agriculture (Class
5-8). S

As shown in Figure 7.19¢, more than three-fourths of the
land in the state would benefit from drainage and erosion
control. In the Coastal Plain the problem is related to
poor drainage while in the Mountain region, steep slopes
contribute to erosion and management problems. In the
Piedmont, main resource management problems result
from clayey, slowly permeable soils, short summer
droughts, and subsoil acidity and lime needs. Many




Figure 7.18.. Associations in N.C. Coastal Plain

i Coxville-Bladen .
“ Craven-Lenoir-Coxville

- Dragston-Fallsington

21 Dunbar-Lynchburg

%] Chipley-Barth-Leon

7| Muck-Peat

B Pamlico-Bayboro

1 Bladen-Leaf

- Coastal beach-Dune sand - Terrace soils
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Table 7.3. Characteristics and Use Limitations of Soils in the Piedmont Region of N.C.

Soil Association

Soil Characteristics

Use Limitations ﬁ
Agricullure Nonfari an

Altavista-Wickham-
Augusta

Appling-Cecil-
Louisburg

Cecil-Lloyd
Chewacla-Congaree

Creedmoor-White
Store-Granville

Davidson-
Mecklenburg-Lloyd

Georgeville-
Davidson-Herndon

Hayesvillé-Cecil

Helena-Wilkes-
Enon

Herndon-
Georgeville

Iredell-Mecklenburg-
Enon

Madison-Cecil-
Hayesville

Mayodan-
Creedmoor

Orange-Hemdon

White Store-
Creedmoor

Gently sloping soils that are well to
somewhat poorly drained. Sandy
and loamy surfaces with clayey
subsoils.

Gently sloping to steep soils that

are well drained. Sandy to clayey
surface soils with clayey subsoils
or lacking subsoils.

Gently sloping to steep soils that
are well drained. Sandy lo clayey
surface with clayey subsoils.

Floodplain soils that are well to
somewhat poorly drauned Loamy
textures

Nearly level to steep soils, some-
what poorly to well drained. Sandy -
surface soils, Creedmoor and White
Store have impermeable clayey
subsoils and Granville a permeable
loamy subsoil.

Gently sloping to steep soils with
loamy surface soils and clayey sub-
soils. Well drained.

Gently sloping to steep well-drained
soils. Loamy surface soils and
clayey subsoils.

Sloping to very steep well-drained
soils. Loamy surface soils and
clayey subsoils.

Sloping to very steep well-drained
soils with loamy surface soils and
plastic, impermeable, clayey sub-
soils.

Sloping to steep well-drained soils
with loamy surface soils and clayey
subsoils.

Gently sloping to steep well-
drained soils, Loamy surface soils
and plastic, impermeabile, clayey
subsoils.

Strongly sloping to very steep well-
drained soils. Loamy surface soils
and clayey subsoils.

Gently sloping to strongly sloping
soils that are well to impertectly
drained. Loamy surface soils and
clayey subsoils.

Gently sloping to stoping soils that
are well to imperfectly drained.
Loamy surface soif with clayey sub-
soils thatare impermeable and
plastic or moderately permeable.

Nearly level to gently sloping soils
that are imperfectly drained. Loamy
surface soils with plastic imper-
meable, clayey subsoils.

Potential productivity high. Some
drainage needed. Acid soils requir-
ing lime and other nutrients. Some
low-lying areas flood.

Potential productivity high to
moderate, Slope and erosion are
major limitations. Acid soils.

Potential productivity high to
moderate. Slope and erosion are
major limitations. Acid soils.

High production potential but may
have severe flooding hazard.

Creedmoor and White Store have
low to moderate production po-
tential; Granville moderate to high.
Very acid soils and susceptibie

to erosion. Strongly acid soils.-

High to moderate production
potential. Slope and erosion major
fimitations. Slightly acid.

High to moderate production po-

‘tential. Slope and erosion major

limitations. Siightly acid to acid.

Moderate production potential.
Limited by slope and erosion. Acid
soils.

Moderate production potential,
limited by slope, erosion, and plas-
tic clay subsoils. Slightly acid to
strongly acid soils.

Moderate production potential.
Slope and erosion limit use. Acid
soils.

Moderate potential for grass tand
and low for crops. Slope, erosion,
and plastic clay subsoils are

_limitations. Slightly acid.

Moderate production potential.
Slope and erosion limiting factors.
Acid soils.

Moderate production potentiaf,
Slope, erosion, and drainage are
limiting factors. Acid soils.

Low to moderate production poten-
tial. Slope, erosion limit Herndon;
Orange limited by imperfect
drainage and plastic clay subsoil.

Low to moderate production po-
tential. Drainage and plastic clay
subsoils limit uses. Strongly acid
soils.

Well-drained soils are adapted to
all uses. Other soil areas limited by
high water tables and flooding
potential,

Slope and percola'lon rates are
major limitations.

Slope and percolation rates are
major limitations.

Flooding is major limitation. Hig-h
water table limits some uses.

Very slow percolation, high water
table and high shrink-swell clay
limit use of White Store and Creed-
moor. Granville soils suitable for
most uses.

Slope and percolation rates are
limitations.

lope and percolation rates limit
certainuses.

Slope limits many uses.

Slope, very slow percolation, and
shrink-swell clays limit use.

Slope and percola'lon rates limit
uses.

Very stow percclation rates. Slopes
and high shrink-swell clays limit
uses.

Slope and moderate percolation
rates limit some uses.

Percolation rates and high water
tables limituses. .

Moderate percolation rates and

slopes are limitations in using Hern-

don soils. Orange soils limited by
high shrink-swell clays, very slow
percolation, and water tables.
Very slow percolation rates and

high shrink-swel! clays are major
limitations.
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Piedmont areas are severely eroded and the sloping
lands are very susceptible to erosion unless Gagserva-
tion measures are practiced.

Soil deficiencies are characteristic to all regions of the
state. Thus, for the best result in agricultural activities,
considerable fertilization is required. As shown in Figure
7.19d, approximately one-half of the soils need lime,
one-third need phosphorus, and one-fifth need potas-
sium, Lime requirements are relatively uniform through-
out the state except for the Inner Coastal Plain where the
need is not as great as elsewhere in the state. Phosphate
requirements are greatest in the Mountains and potas-
sium deficiencies are substantially greater in planning
regions J, K, and L.

Vegetation—Arthur W. Cooper
Soils—Ralph J. McCracken and Louis E. Aull

SELECTED REFERENCES )

Buol, S. W., ed. Soils of the Southern States and Puerto Rico.
Southern Cooperative Series Bulletin 174. Raleigh: N.C.
Agricultural Experiment Station, 1973.

Daniels, R. B.; Gamble, E. E.; and Cady, J. G. "Some Relations
among Coastal Plain Soils and Geomorphic Surfaces in North
Carolina.” Soil Science Society of America Proceedings 34
(1970): 648-53. °

Eaddy, D. W. Soil Test Summaries for North Carolina. Raleigh:
Soil Testing Division, N.C. Department of Agriculture, 1971,
1972.

Lee, W. D. Soils of North Carolina. Technical Bulletin 115.
Raleigh: N.C. Agricultural Experiment Station, 1955.

N.C. Agricultural Experiment Station. North Carolina Soil As-
sociation Map. Raleigh: The Station, n.d.

N.C. Conservation Needs Committee. Soil and Water Conserva-
tion Needs Inventory: 1967. Raleigh: Soil Conservation
Service, U.S. Depariment of Agriculture, 1971.

N.C. Department of Natural and Economic Resources, Office of
Forest Resources. Major Forest Types-North Carolina.
Raleigh: The Department, 1955.

N.C. Wildlife Resources Commission. Wildlife Cover Map of
North Carolina. Raleigh: The Commission, 1850.

wan,




Table 7.4. Characteristics and Use Limitations of Soils in the Coastal

egionof N.C.

Soil Association

Soil Characteristics

Agriculture

Pli R

wmitations

Nonfarm Urban

Barth-Pactolus-
Chipley

Bladen-Leal

Chipley-Barth-Leon

Coastal beach.
Dune sand

Coxville-Bladen-
Lenoir

Craven-Lenoir-
Coxville

Dorovan-Pamlico-
Ponzer

Dunbar-Lynchburg

Kalmia-Lumbee-
Roanoke

‘ Lakeland-Wagram
Lenoir-Coxville
Lynchburg-Rains
Mantachie-Kinston-

Bibb

Norfolk-
Orangeburg

Pamlico-Bayboro
Porismouth-Hyde
Rullege-Plummer

Swamp-
Tidal marsh

Organic soils.

Nearly level, impedectly drained
soils. Sandy surface soils and
sandy subsoils. -

Nearly level, poorly drained soils.
Loamy surface soils and plastic
clayey subsoils.

Nearly level, imp zdectly drained
soils. Sandy surface soils and sandy
subsoils.

Nearly level to sloping soils,
Excessively drained sands,

Néarly level, imperectly drained
soils. Loamy surface soils and
plastic clayey subsoils.

Nearly level to sloping imperectly
drained soils. Loamy surface soils
and plastic clayey subsoils,

Level, very poorly drained soils.

Levet to gently sloping, impedectly
drained soils. Loamy surface soils
and loamy to clayey subsoils.

Level, well to poorly drained soils.
Sandy to loamy surface soils and
loamy to clayey subsoils.

Gently sloping to sloping, well
drained soils. Sandy surface soils
and sandy subsoils,

Level to gently sloping imperect-
ly drained soils. Loamy surface
soils and plastic, clayey subsoils.

Nearly level to gently sloping, im-
pedectly drained soils. Sandy
surface soils and loamy subsoils.

Nearly level soils on stream flood-
plains. Imperectly drained and
loamy textures.

Nearly level to sloping, well-
drained soils. Sandy surface
soils and loamy subsoils.

Level, very poorly drained soils.
Loamy, organic surface soils and
loamy to clayey subsoils.

Level, very poorly drained soils.
Loamy, high organic surface
soils and loamy to clayey sub-
soils.

Leval, poorly drained sands,

Level, very poorly drained
soils that flood frequently.

Moderate production potential.
Drainage and low-water holding
capacity limiting factors. Acid
soils.

Moderate production potential.
Drainage and slowly permeable,
plastic clay subsoils limit uses.
Acid soils.

Moderate to low production poten-
tial. Drainage and low water-
holding capacity are major prob-
tems. Leon soils have organic
hardpan, Acid soils.

Low production potential. Veq}
droughty and subject to sait
damage. Acid to alkaline,

Moderate production potential.
Drainage and slowly permeable
plastic, clay subsoils limit uses.
Acid soils.

Moderate production potential.
Drainage, slow pemeability, and
erosion on sloping areas are prin-
cipal limitations. Acid soils.
Moderate production potential,
Drainage, water control are essen-
tial. Require special management.
Strongly acid.

High production potential,
Drainage needed for most crops.
Acid soils.

High to moderate production po-
tentiat. Kalmia soils high produe-
tion and gobd physical properties.
Lumbee soils need drainage and
Roanoke soils have plastic clay
subsoils and are poorly drained.
Acid soils.

Moderate production potential,
Susceptible to drought and exces-
sive leaching. Acid soils.

Moderate production poténtial.
Drainage and slowly permeable
clay subsoils are limiting factors.

High production potential.
Drainage needed. Acid soils.

High to moderate production po-
tential. Drainage and flooding are
limitations. Acid soils.

High production potential. Ero-
sion a moderate hazard on
slopes. Acid soils.

High production potential for
adapted crops. Drainage and
water control are needed. Acid
soils.

High production potential for
adapted crops. Drainage and
water control are needed. Acid
soils.

Low production potential, Wet
sands with low available water
when drained.

Not suited.

High water tables and rapid per-
colation rates. Low filtering capacity
for wastes.

High water tables, very slow
percolation rates, and surface water
ponding limit uses.

High water tables, low filtering
capacity limit uses, Leon soils have
restrictive hardpans.

Erosion by wind and water is
severe. Difficultto stabilize.

High water tables, very slow perco-
lation rates, and surface water -
ponding are major hazards.

High water tables and very slow

percolation rates are limiting factors.

-

High water tables and unstable or-
ganic materials limit use. Very

poorly suited for nonfarm urban uses.

High water tables are major limit-
ing factor, Percolation rates
moderately rapid to slow.

Kalmia soils well suiled. Lumbee

soils have high water tables. Roanoke

soils have high water tables, very
slow percolation rates, and are sub-
jectto water ponding and
occasional flooding.

Poor filters when used for waste
disposal. Other characteristics
favorable,

High waler tables and very slow
percolation rates limit uses.

High water tables are limiting factor.
Percolation rates are moderately
rapid.

High water tables and flooding

limit uses.

No limitations inuse,

High water tables and difficulty of
managing waste are severe fimi-
tations. Percolation rates are
moderate to slow.

High water tables and water
management are severe limita-
tions. Percotation rates moderate-
ly slow.

High watartables and low fil-
tering properties limit uses.

Not suited.




soil moisture requirement ig]salstied, additional precipi-
tation will drain to the undefgrcpind water table or run off
the land as surplus water.

Figure 5.18 provides the whterhalance deficits for the
state and shows thal everywhere except lor the Asheville
area and the northern Piedmont, the annual waler deficit
is less than one inch. By contrast, Figure 5.19 gives
waler balance surpluses. Being a wet state, North
Carolina’s water budget indicates surpluses exceeding
deficits by large amounts. While most of the Piedmont
and Coastal Plain have surplus water up to 15 inches, the
Outer Banks and the Mountains show surpluses above
15 inches. In the southwest corner of the state, water
surpluses amount to as much as 30 inches.

Mean annual evaporation for North Carolina is shown in
Figure 5.20. Evaporation rates and totals are refated to
temperature, wind velocity, and relative humidity. Where
temperatures are highest and humidities lowest, evapo-
ration intensities will be greatest. Since temperatures
throughout the Coastal Plain and the Piedmont are
highest for the state and since humidity percentages are
greater in the vicinity of the ocean, evaporation totals are
lower in the Mountains and along the coast, and highest
in the southern Piedmont and Coaslal Plain. A compari-
son of the maps showing precipitation, evaporation,
water surplus,-and water deficit will provide the reader
with a fairly complete picture of North Carolina's water
balance.

Winds and Storms

Three types of storms and their associated winds are
common to North Carolina: cyclonic and convectional
thunderstorms, hurricanes, and tornadoes. These storms
are integral parts of the state's climatic pattern. In
analyzing the importance of winds, direction and speed
are major considerations.

Although prevailing winds (winds that persist in blowing
from one direction more so than any other) characterize
given geographical areas, wind direction changes fre-
quently. A northwesterly wind {coming from the north-
west) will be, relatively speaking, a cooling and drying
wind, whereas a southeasterly wind witl bring warm,
moist air to the state. The passage of cyclones and
anticyclones with their characteristic wind palterns will
change the wind's direction so that it may come across
North Carolina from any point of the compass.

Figure 5.18. Water Balance Deficitin N.C.

Ml;:;; -

xuﬁ 1inch and above
below 1inch

Source: U.S. Department of Commerce, Climatic
Summary of the U.S., 1972.

Figure 5.19. Water Balance Surplus in N.C.

Number of Inches -

30 and above
25-30
1#10420-25
.t {15-20
below 15

Source: U.S. Department of Commerce, Climatic
Summary of the U.S., 1972.

Figure 5.20. Mean Annual Evaporationin N.C,

Number of Inches
42 and above -

I 3840
A 36-38
THEE : .
32-34
below 32

Source: U.S. Department of Commerce, Climatic Summary of the
U.s., 1972. ‘

The velocity of the wind is relevant to ventilation of air
pollutants, evaporation rates, and thus cooling and
chilling indexes. On those occasions when winds reach’
gale force and higher, their velocities are of singular
importance because of their destructive capabilities.
Damaging winds are usually associated with infrequent
hurricanes and tornadoes and, at times, with severe
thunderstorms.

The prevailing winds and mean wind speeds averaged
for the year are given in Figure 5.21. For the eastern
two-thirds of the state, winds blow most frequently from
the southwest and south. Throughout the Mountains and
the western Piedmont, winds prevail from northerly
directions. This annual pattern of prevailing winds
persists for most months of the year except September
and October when winds are dominantly from the
northeast. During these months, the clockwise flow of air
from seasonal anticyclones lying poleward of North
Carolina, and the counterclockwise winds associated
with an increased number of ofishore storms cause
northeasterlies to prevail across the state.

®
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Table 17.
NORTH CAROL INA POPULATION OF INCORPORATED PLACES AND THEIR PERCENTAGE GROWTH
1970 TO 1980
County 1970 1980 Percentage County 1970 1980 Percentage

City Locatlion Census Census Change City Location Census Census Change
Aberdeen Moore 1,592 1,945 22.2% tdenton Chowan 4,956 5,357 8.1
Ahoskle Hertford 5,105 4,887 -4.3 Ellzabeth City Camden, Pasquotank 14,3814 14,004 -2.6
Alamance Al emence NA 320 NA Ellzabethtown Bladen 1,418 3,551 150.4
Albemarie Stanly 11,126 15,110 35.8 Efk Park Avery 503 535 6.4
Alexander Mills Ruther ford 988 643 =-34.9 Elkin Surry, Wilkes 2,899 2,858 -1.4
Alllance Pamllco 577 616 6.8 E! lenboro Rutherford 465 - 560 20.4
Andrews Cherokes 1,384 1,621 17.1 Ellerbe Richmond 913 1,415 55.0
Angler Harnett 1,431 1,709 19.4 Elm Clty ¥llson 1,201 1,561 30.0
Ansonvll e Anson 694 794 14.4 Elon College Alamance 2,150 2,873 33.6
Apex Wake 2,234 2,847 27.4 Emerald !sle Carteret 122 865 609.0
Arapahoe Pam)lco 212 467 120.3 Enfleld Hal1fax 3272 2,995 -8.5
Archdale Gullford, Randolph 4,874 5,745 17.9 Erwin Harnett 2,852 2,828 0.8
Arlington Yadkin m 872 22.6 Eureka Yayne 263 303 15.2
Asheboro Randalph 10,797 15,252 41.3 Everetts Martin 198 213 7.6
Asheville Buncombe - 57,929 53,583 -7.5 Falr Bluff Columbus 1,039 1,095 5.4
Askewvli e Bartle 247 227 ~8.1 Falrmont Robeson 2,827 2,658 -6.Q
Atklnson Pender , 325 298 -8.3 Falson Duplin 598 636 6.4
Atlentic Carteret NA NA NA Falth Rowan 506 552 9.1
Atlantic Beach Carteret 300 941 213.7 Falcon Cumber)and, Sampson 357 3% -5.0
Aulander Bertle 947 1,214 28.2 Falkland PIt+ 130 118 9.2
Aurora Beaufort 620 698 12.6 Falliston Cieveland 301 614 104.0
Autryville Sampson 213 228 35.2 Farmville Pit+t 4,424 4,707 6.4
Ayden Pitt 3,450 4,361 26.4 Fayetteville Cumber)and 53,510 59,507 11.2
Balley Nash 724 685 ~5.4 _Forest Clty Rutherford 7,179 7,688 Te1
Bakersville Mitchel | 409 3713 -8.8 Fountaln PItt 434 424 2.3
Banner Elk Avery 754 1,087 44.2 Four Ozks Johnston 1,057 1,049 0.8
Bath Baautort 231 207 =10.4 Foxfire Moore 9 153 1,600.0
Battleboro Edgecombe, Nash 562 632 12.5 Franklin Macon 2,336 2,640 13.0
Bayboro Pam} ico 665 759 4.1 Franklinton Frankiin 1,459 1,394 4.5
Bear Grass Martin 99 82 ~17.2 Franklinville Randolph 794 607 -23.6
Beaufort Carteret 3,368 3,826 13.6 Fremont Wayne 1,596 1,736 8.8
Balhaven Beaufort 2,259 2,430 7.6 Fuquay-Varina Wake 3,576 3,110 -13.0
Belmont Gaston . 5,054 4,607 -8.8 Gar!land Sampson 656 . 88s 34.9
Belville Brunswick 9 102 2.9 Garner Wake 4,923 10,073 104.6
Balwood Cleveland 136 613 =167 Garysburg Northempton 231 1,434 520.8
Benson Johnson 2,267 2,792 23.2 Gaston Northampton 1,105 883 «20.%
Bessemer Clty Gaston 4,99 4,787 -4.1 Gastonla Gaston 47,322 47,333 0.0
Bethel PItt 1,514 .. 1,825 20.5 Gatesville Gates 338 363 7.4
Beulavifle Duplin 1,156 1,060 ~8.3 Germanton Stokes NA: N NA
81 1tmore Forest Buncombe 1,298 1,499 15.5 Glbson Scotland 502 533 6.2
81scos Montgomery 1,244 1,334 7.2 Gibsonvlile Alamance, Gullford 2,019 2,865 41.9
Black Creek Wilson 449 523 16.5 Glen Alpine Burke 797 645 -19.1
Black Mountaln Buncombe 3,204 4,083 27.4 Godwin Cumber| and 19 233 80.6
Bl adenboro Bladen 783 1,428 82.4 Gold Polnt Mart!in 108 NA NA
Blowing Rock Caldwell, Watauga 801 1,337 66.9 Goldsbhoro Wayne 26,960 31,87 18.2
Bolllng Spring Lakes Brunswick 245 998 307.8 Goldston Chatham 364 353 =3.0
Bolling Springs Clevoland 2,204 2,301 Ae2 Graham Al amance 9,172 8,674 6.1
Gollvia Brunswick 105 252 36.2 Cralngor Lonole NA M
Bolton Columbus 534 563 5.4 Granlte Falls Caldwal | 2,500 2,500 8.0
Boone Wataugs 8,754 10,191 164 Granlte Quarry Rowan 1,344 1,294 -3.7
‘Boonville Yadkin 687 1,028 49.6 Groenovors Duplin 424 477 12.9
Bostic Ruther ford 289 476 64.7 Greensbhoro Guliford 144,076 155,642 8.0
Brevard Transylvania 5,243 5,323 1.5 Greenville CPitt 29,063 35,740 23.0
8ridgeton Q-sven 11520 461 ~-11.3 Grifton Lenolr, PItt 1,860 2,179 17.2
Broadway Lee 694 908 30.8 Grimesland P+t 394 4353 15.0
Brookford Catawba 590 467 -20.8 Grover Cleveland 555 597 7.6
Brunswick Columbus 206 223 8.3 Hal 1 fax Hallfax 335 253 =24.5
Bryson City Swaln 1,290 1,556 20.6 Ham1lton Martin 579 638 10.2
Bunn Franklin 284 505 77.8 Hamlet Richmond 4,627 4,720 2.0
Burgaw Pender 1,744 1,586 9.1 Harmony Iredel } 377 470 24.7




Bur !
Burns
Calabas

Celypso
Cameron
Candor

Canton

Cape Carteret
Cerol ina Beach
Carrboro

Serthage

Cery

Casar
Cashlers
Castalla
Caswal! Beach
Catawba
Centerville
Cerro Gordo
Chadbourn

Chadwick Acres
Chapel HIlI
Chariotte
Cherryville
China Grove
Chocowinlty
Claremont
Clarkton
Clayton
Clevoland

Clinton
Clyde
Cozkley
Coats
Cofleld
Coleraln
Columbla
Columbus
Como
Concord

Conetoe
Conover
Conway
Cornellus
Cove Clty
Creamerton
Creedmoor
Creswoll
Crossnore
Dallas

Danbury
Davlidson
Delview
Denton

D1} isboro
Dobson
Dorches
Dover
Orexal
Dubtin

Dudley
Dundarrach

Ounn

Ourham

Ear]

East Arcadla
East Bend

East Laurinburg
East Spencer
Eden

Alemance
Yancey
Brunswlick
Ouplin
More
Montgomery
Haywood
Carteret
Nsw Hanover
Orange

Moore
Wake
Cleveland
Jackson
Nash
Brunswick
Catawba
Franklin
Columbus
Columbus

Onslow

' Durham, Orange

Mack fenburg
Gaston
Rowan *
Beaufort
Catavwba
Bladen
Johnston
Rowan

Sampson
Haywood
Edgecombe
Harnett
Hertford
Bertle
Tyrrell
Polk

Hertford
Cabarrus

Edgecombe
Catawba
Northampton
Mecklenburg
Craven
Gaston
Granville
¥Washlington
Avery
Gaston

Stokes

lredel), Mocklenburg
Gaston

Davidson

Jackson

Surry

Nash

Craven

Burke

Bladen

YWayne
Hoke
Harnett
Durham
Cleveland
Bladen
Yadkin
Scotland
Rowan
Rockingham

15,87

1,392
377

8,962
100, 831
206

461

536
2,150
15,672

3.7
747
-16.9
49.1
10.3
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Herrells
Harrellsville
Harrlsburg
Hassal |
Havelock

Haw River
Hayesvi|le
Haywood

Haze [wood
Henderson

Hendersonville
Hertford
Hickory

High Polnt
High Shoals
Highlands
Hildebran

Ri [ 1sborough
Hobgood

Hof fman

Holden Beach
Holty Springs
Holly Rldge
Hollyville
Hookerton
Hope MIlls
Hot Springs
Hudson
Huntersville
Indlan Beach

Indian Trall
Jackson

Jackson Springs
Jocksonville
Jamastown
Jomesville
Jason

Jof ferson
Jonesville
Juplter

Kelford
Kanansville
Kenly
Kernersville
KIT1 Devil Hills
Kings Mountaln
Kinston

Kittrel!l
Knightdale

Kurae Baach

LaGrange
Lake Lure
Lake Waccamaw
Landls
Lansing
Lasker
Lattimore
Laure] Park
LaurInburg
Lawndale

Lawrence
Leggett
Lenolr
Lewlston
LexIngton
Liberty
Lilesville
L1l1ington
Lincolnton
Linden

.

Oupfin, Sempson
Hert ford
Cabarrus

Martin

Craven

Al amance

Clay

Chatham

Haywood

Vance

Henderson
Perquimans
Burke, Catawba

(8)
Gaston, Lincoln
on
Burke
QOrange’
Hallfax -
Ri¢hmond

Brunswick
Wake

Ons Jow
Paml{co
Greene
Cumber | and
Madtson
Caldwell
Mecklenburg
Carteret

Unlon
Northampton
Moore
Onslow

Gul tford
Martin
Greene

Ashe

Yadkin
Buncombe

Bertle

Duplin

Johnston, Wlison
Forsyth

Dare

Cleveland, Gaston
Lenolr

Yance

Wake

New Hanover

Lenolr
Rutherford
Cotumbus
Rowan

Ashe
Northampton
Cleveland
Henderson
Scotland
Clevel and

Edgecombe
Edgecombe
Caldwel)
Bertie
Davldson
Randol ph
Anson
Harnett
Lincoln
Cumber | and

2,679
6

924
2,297
283
114

581
8,859
544

120
14,705

17,205
2,167
641
1,155
5,293
205

30.5
=31.9
488.2
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. . County 1980 County 1970
Clty Location Census Clty Locatlion Census

Linville Avery 244 NA Rockwel | Rowan 999

Littleton Hallfax 820 2 Rocky Mount Edgecombe, Nash 34,284

Locust Stanly 1,590 1 Rolesvllie Wake 532

Long Beach Brunswick 1,844 0 Ronda Wilkes 465

Long Yiew Burke, Catawba 3,587 8 Roper Washington 649

Loulsburg FranklIn 3,238 1 Rose HIl1 Duplin 1,448

Love Valley Iredel| 55 5 Roseboro Sampson 1,235

Lovell Gaston 2,917 8 Rosman Transylvanla 407

Lucama ¥Wlison 1,070 4 Rowland Robeson 1,358

Lumber Brldge Robeson 17 2 Roxboro Person 5,370

Lumberton Robeson 18,241 5 Roxobel Bertle 347

McAdenville Gaston ° 947 3 Rural Hall Forsyth 1,289

McDonald Robeson 117 3 Ruth Rutherford 360

McFarian Anson 133 0 Rutherford College Burke 821

Macclesfleld Edgecombe 504 0 Rutherfordton Rutherford 3,245

Macon Yarren 153 5 Salemburg Sampson 669

Madlson Rockingham 2,806 0 Sal Isbury Rowan 22,515

Maggle Valley Haywood 202 0 Saluda Polk 546

Magnolla Ouplin 592 6 Sanford Lee 11,716

Malden Catawba, Lincoln 2,574 5 Saratogs Wilson 91

Manteo Dare 902 Scotiand Neck Halitax 2,869

Marletta Robeson NA Sesboard Northampton 611

Marion McDowel ] 3,684 Seagrove Randolph 354

Mars HiI Madison 2,126 Selma Johnston 4,356

Marshal | Mad|son 809 Seven Devlils Avery, Watauga 0

Mershvllle Unlon 2,011 Seven Springs Wayne 188

Matthews Macklenburg 1,648 Severn Northampton 356

Maury. Greene NA Shady Forest Brunswick 17

Maxton Robeson, Scotland 2, M Shallotte Brunswick 597

Mayodan Rockingham 2,627 Sharpsburg (b) 189

Maysville Jones 877 Shelby Clevaland 16,328

Mebane Alamance, Orange 2,782 Stler Clty Chatham 4,689

Mesic Pamllco 390 Simpson P1tt 383

Micro Johnston 438 Sims Wilson 205

Mlddleburg Yance 185 Smithfleld Johnston 6,677

Middlesex Nash 837 Snow HIt) Creene 1,359

Mildred Edgecombe NA Southern Plnes Moore 5,937

Milton Caswoll 235 Southeérn Shores Dare 75

Minnosott Boach Paml ico 171 Southport Brunswick 2,220 .

Mint HI1Y Mecklenburg 71,915 Sports Alleghany 1,304

Davie 2,637 4.3 Speod Edgecombe 142

mﬁ::;l He Unlon 12,639 12.0 Spencer Rowan 3,075

Montreat Buncombe 741 27.5 Spencer Mountaln Gaston 300

Mooresboro Cleveland 405 «8.6 Spindate Rutherford 3,848

Mooresville Iredell 8,575 ~2.6 Spring Hope Nash 1,334

Morehead Clty Carteret 4,359 =16.7 Spring Lake Cumber1and 3,968

Morganton Burke 13,763 1.0 Spruce Plne Mitchel ) 2,333

Morrisvilie Wake 251 20.1 St. Pauls Robason 2,011

Morven Anson 765 3601 Stoaley Randolph 2%
. Mount Alry Surry 6,862 6.3 Stallings Unlon 126

Montgomer 1,423 10.7 Stanfleld Stanly 458 1.1

fount fk',',?;d e 40530 -11.3 Stanley Gaston 2,33 0.2
Mount Ollve Ouptin, Wayne 4,876 ~0.8 Stantonsburg Wilson 869 5.2
Mount Plessant Cabarrus 1,210 3.1 Star Montgomery 892 :g.g
Mur freesboro . Hertford 3,007 =31.9 Statesville iredell 20,007 .2
Murphy Cherokee 2,070 0.6 Stedman - Cumber | and 505 43,
Nags Head Dare 1,020 146.4 Stem Granvllle 242 -8.3
Neshville Nash 2,678 60.4 Stoneville RockIngham !,03(_) 2.3
. Navassa Brunswick 439 =-5.9 Stonewal | Pam} 1co 335 7.3
New Bern Craven 14,557 0.7 Stovall Granvilie 405 3.0 .
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New London
Newland

Newton Grove
Nor| Ina

Norman

North Wllkesboro
Norwood

Oak Clty

Oakboro

Ocosn Isle Beach
01d Fort

0ld Sparta
Orlental

Orrum

Oxtord

Pantego

Parkton

Parmele

Patterson Springs
Peach] and
Pembroke
Plkeville

Pllot Mountaln
Plne Knoll Shores
Pine Leve{
Plnebluff
Plnehurst
Ptnetops

Plneville
Pink H111
Pittsboro
Plymouth
Polkton
Polkville
Pollocksvllle
Powelisvlile
Princeton
Princeville

Proctorviile
Raeford
Ralelgh’
Ramseur

Rand leman
Ranlo
Raynham

Red Oak

Red Springs
Raldsville

Rennert
Rhodhlss

Rlich Square
Richfleld
Richlands
Roanoke Raplds
Robb)ns
Robbinsviile
Robersonville
Rock] ngham

Stanly
Avery
Carteret
Catawba
Sampson
Warren
Richmond
¥ilkes
Stanly
Martin

Stanly
Brunswick
McDowel |
Edgecombe
Pamlico
Robeson
Granville
Besufort
Robeson
Martin

Cleveland
Anson
Robeson
Wayne
Surry
Carteret
Johnston
Moore
Moore
Edgecombe

Mecklenburg
Lenolr
Cnatham
¥Washington
Anson
Cleveland
Jones
Bortie
Johnston
Edgecombe

Robeson
Hoke

Wake
Randolph
Randolph
Gaston
Robeson
Nosh
Robeson
Rockingham

Robeson

Burke, Caldwell
Northampton
Stanly

Onslow

Hallfax

Moore

Graham

Martin

Richmond

434

1,883
7,624
564

252
3,260
1,818

4715

587

1,981
8,300

Sunset Beach
surt Clty
Swansboro
Sylva

Tabor Clty
Tar Heel
Tarboro
Taylorville
Teachey
Thomasville

Topsall Beach
Trent Yoods
Trenton
Troutman

Troy

Tryon

Turkey
Unlonvilte
Valdese
Yanceboro

Vandemere
Vass

Waco

Wade
Wadesboro
Wagram

Woke Forest
Hallace
Walnut Cove .
Walnut Creek

¥Walstonburg
YWarrenton
WYarsaw
Washington
Washington Park
HWatha

Waxhaw
Waynesville
Weavervilie
Webster

Yeldon

Wendel |

West Jofferson
¥hispering Plnes
Whitakers

White Lake
¥hitavllle

¥l lkesboro
Witllemsboro

Wil 1amston

¥Wilmington
Wilson
Windsor
Winfall
¥Wingate
Winston-Salem
Winterville
¥Winton
Woodfin
Woodland

Woodvl]le
Wrightsviile Beach
Yadkinvi]le

Yaupon 8each
Youngsvilie
Zebulon

Brunswick
Pender
Onslow
Jackson
Columbus
Bladen
Edgecombe
Alexander
Ouplin
Davidson

Pender
Craven
Jones
tredel |
Montgomery
Polk
Sampson
Unlon
Burke
Craven

Pamlico
Moore
Cleveland
Cumber | and

ODuplin, Pender
Stokes
Wayne

Greene
Warren
Duplin
Beaufort
Beaufort
Pender
Unfon
Haywood
Buncombe
Jackson

Hal I fax
Yake
Ashe
Moore

Edgecombe, Nash

Bladen
Columbus
Wilkes
Yance
Martin

New Hanover
Wilson
Bertle
Perquimans
Unlon

Buncombe
Northampton

Bertle

Now Hanover
Yadkin
Brunswick
Frank]in
Weke

North Carollna Munlcipal Population

46,169

29,347

2.199
581
2,569
133,683
1,437

N .

2,831
744

253
1,701
2,232
334
555
1,839

2,210,008

5,565
2,333

59
6,159

44,000

34,424

2,126
634
2,615
131,885
2,052
825
3,260

861

212
2,910
2,216
569
486
2,055

2,476,041

)
$=
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(a) Davidson, Gullford, and Rando!ph countles.
(b) Edgecombe, Nash, and Wllison countles.

NA ~ Not Avallable

SOURCE: U.S. Department of Commerce, Bureau of the Census.

Offlce of State Budget and Management, Research and Planning Services.
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United States Department of the Interior Ref. 17
FISH AND WILDLIFE SERVICE ’

ENDANGERED SPECIES FIELD STATION -
100 OTIS STREET, ROOM 224
ASHEVILLE, NORTH CAROLINA 28801

June 21, 1985

Ms. Pat Derosa
Solid and Hazardous Waste Management Branch
Environmental Health Section

North Carolina Department of Human Resources
P. 0. Box 2091

Raleigh, North Carolina 27602

Dear Ms. Derosa,

In response to your telephone conversation with John Fridell on May 30, 1985,
we are enclosing the following items of information:

A. North Carolina county distribution records of Federally listed,
proposed and status review species,

B. map of the critical habitat of the threatened spotfin chub
.=, (Hybops1s monacha),

C. . map ‘of the critical habitat of mountain golden heather (Hudsonia
montana), and

D. copy of the U.S. Fish and Wildlife Service interagency Section 7
consultation process guidelines (included for your information)

The abbreviations following the species names on the North Carolina species
distribution records (A. above) indicate Federal status, i.e., E - endangered,
T - threatened, PE - proposed endangered, PT - proposed threatened and SR -
under status review. Status review species are not legally protected under the
Endangered Species Act. However, they are subject to being listed and agencies
should be cognizant of their potential presence in a project area.

Since additions and deletions are made to the 1ist of species on a regular
basis, questions regarding updates of the 1ist should be made to this office.

We hope this information will be of use to you. If we can be of any further
assistance, please call John Fridell or Nora Murdock at (704) 259-0321.

Sincerely yours,

TR

‘__\ Warren T. Parker
s Field Supervisor
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NORTH CAROLINA - Critical Habitat

Hybopsis monacha, "spotfin chub"

Macon and Swain Counties. Little Tennessee River, main channel from

_the backwaters of Fontana Lake upstream to the North Carolina-Georgia
state line.
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NORTH CAROLINA - Critical Habitat

Hudsonia montana, "mountain golden heather"

- Burke County. The area bounded by the following: on the west by the

2200' contour; on the east by the Linville Gorge Wilderness Boundary

north from the intersection of the 2200' contour and the Shortoff Mountain
Trail to where it intersects the 3400' contour at "The Chimneys"--then
follow the 3400' contour north until it reintersects the Wilderness
Boundary--then follow the Wilderness Boundary again northward until it
intersects the 3200' contour extending west from its intersection with-
the Wilderness Boundary until it begins to turn south--at this point the
Boundary extends due east until it intersects the 2200' contour.
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‘ : 12 August 1986

TO: CERCLA Unit Staff

FROM: Pat DeRosa gﬁ)

RE: Critical Habitats of Federally Listed Endangered Species in N.C.

I spoke by telephone today with John Fridell, US Fish and Wildlife
Service (704) 259-0321 to request an update on critical habitats in NC.
Mr. Fridell informed me that the only change since our previous. correspondence
of June 21, 1985 has been a "Proposal to List the Cape Fear Shiner as an
Endangered Species with Critical Habitats'" in NC. (FR Vol. 51, Ne. 133,
July 11, 1986). A copy of the proposed rule is attached for your information.

PD/tb/0221b

Gt



. ' ) 12 August 1986

TO: CERCLA Unit Staff

FROM: Pat DeRosa %X?

RE: Critical Habitats of Federally Listed Endangered Species.in N.C.

I spoke by telephone today with John Fridell, US Fish and Wildlife
Service (704) 259-0321 to request an update on critical habitats in NC.
Mr. Fridell informed me that the only change since our previous correspondence
of June 21, 1985 has been a "Proposal to List the Cape Fear Shiner as an
Endangered Species with Critical Habitats'" in NC. (FR Vol. 51, Ne. 133,°
July 11, 1986). A copy of the proposed rule is attached for your information.

~ PD/tb/0221b
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7. B:bhogmphy

erican Society for Testingand .
als. Annual Book of ASTM Standards.
Pari 31: Water, Atmospheric Analysis.
Philadephia, Pennsylvania. 1974. p. 4042.

2. Blosser, R.O, H.S. Oglesby, and AX.
Jain. A study of Alternate SO; Scrubber
Designs Used for TRS Monitoring. National
Council of the Paper Industry for Air and
Stream Improvement, Inc., New York, New
York. Special Report 77-05. July 1977.

3. Curtis, F., and G.D. McAlister.
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- [FR Doc. 86-15268 Filed 7-10-88; 8:45 am]
BILLING CODE 6580-50-M .

1RTMENT OF THE INTERIOR
Fish and Wlldllfe Servlce

50 CFR Part 17

Endangered and Threatened Wildlife -
and Plants; Proposal to List the Cape

Fear Shiner as an Endangered Specles -

with Critical Habitat

AGENCY: Fish and Wnldhfe Semce,
Interior. -t

ACTION: Proposed rule.

SUMMARY: The Service proposes to list .
the Cape Fear shiner (Notropis
mekistocholas) as an endangered
species with critical habitat under the
Endangered Species Act of 1973, aa
amended. This fish has recent]y '
undergone a reduction in range and
population. It is currently known from
only three small populanons in the Cape
Fear River drainage in Randolph, Moore,
Lee, and Chatham Counties, North
Carolina, Due to the species’ limited

* distribution, any factor that degrades
habitat or water quality in the short
river reaches it inhabits—e.g., land use
changes, chemical spills, wastewater
zﬁarges. impoundments, changes in
st'am flow, or increases in agricultural
ranofl—could threaten the species’
survivial. Comments and information

pertaining to this proposal are sought

_from the public.

DATES: Comments from all interested
parties must be received by September
9, 1986. Public hearing requests must be
received by August 25, 1988.

ADDRESSES: Comments and materials
concerning this proposal should be sent
fo Field Supervisor, Endangered Species
Field Office, U.S. Fish and Wildlife
Service, 100 Otis Street, Room 224,
Asheville. North Carolina 28801. .
Comments and materials received will
be available for public inspection, by
appointment, during normal business
hours at the above address.

FOR FURTHER INFORMATION CONTACT:
Richard G. Biggins, at the above address
(704/259-0321 or FTS 672—0321)

SUPPLEMENTARY INFORH.ATION: -

Background ) o

The Cape Fear shiner (Nampzs
mekistocholas), the only endemic fish
known from North Carolina's Cape Fear
River drainage, was discovered in 1962
and described by Snelson (1971)."I'hjs ’

. fish has been collected from nine stream.

reaches in North Caroling (Bear Creek,
Rocky River, and Robeson Creek, - -
Chatham County; Fork Creek, Randolph
County; Deep River, Moore and e

" Randolph Counties; Deep River; .

Chatham and Lee Counties; and Cape -
Fear River, Kenneth Creek, and Parkers
Creek, Harnett County (Snelson 1971, .
W. Palmer and A. Braswell, North-
Carolina State Museum of Natural -
History, personal communication 1985,
Pottern and Huish 1985, 1986). Based on ™
a recently completéd Service-funded

“study (Pottern and Huish 1985, 1986)

involving extensive surveys in the Cape -
Fear River Basin (including all historic
sites) and a review of historical fish
collection records from the Cape Fear,
Neuse, and Yadkin River systems, the:
fish is now restricted to only three
populations. The strongest population
(101 individuals collected in 1984 and
1985) i3 located:around the junction of

- the Rocky River and Deep River in

Chatham and Lee Counties where the
fish inhabits thé Deep River from the |
upstream limits of the backwaters of
Locksville Dam'upstream to the Rocky
River then upstream from the Rocky
River to Bear Creek and upstream from
Bear Creek to the Chatham County Road
2156 Bridge. A few individuals were
collected just downstream of the
Locksville Dam, but because of the
limited extent of Cape Fear shiner
habitat at this site, it is not believed this
is a separate population. Instead, it is
thought these fish represent a small

* these individuals likely result from =

_ habitat is more extensive. . -

; exceedmg 2 inches in length. The ﬂsh'
.body is flushed with a pale silvery .

-gides (Snelson 1971). The fins are

. The Cape Fear shiner, unlike most other"
_' members of the large genus Notropis, -
* feeds extensively in plant material, and

_intestine. The species is generally s

" never the numerically dominant species.

number of individuals that periodically . -
drop down from the population above
Locksville Dam pool

The second population, represented
by the collection of a specimen near
State Highway Bridge 902 in Chatham
County, is located above the Rocky
River Hydroelectric Dan, This
population was historically the best, but
the area yielded only the one specimen -
after extensive surveys by Pottern and
Huish (1985). The third population was
found in the Deep River system in
Randolph and Moore Counties. This_
population is believed to be small .
(Pottern and Huish 1985, 1986). Three
individuals were found above the ]
nghfalls Hydroelectric Reservoir; one.
in Fork Creek, Randolph County, and
two in the Deep River, Moore County. *
The species was also found downstream ..
of the highfalls Dam. However,the 7 "~ " -
extent of suitable habitat in this stream
reach is limited,-and it is thought that,” -

downstream movement from above the
reservoir where Cape Fear shiner * -

The Caper Fear shiner is small, rarely

yellow, and a black band runs along xts '; W

yellowish and somewhat pointed. The:t - :
upper lip is black, and the lowerlip """ 1
bears a thin black bar along its margin, -~ .-

- its digestive tract is modified for tlns,“w
diet by having an elongaled. convoluted

associated with gravel, cobble, and :.
boulder substates and has been = -
observed to inhabit slow pools, nﬁ'les. . :
and slow runs (Snelson 1971, Pottern - "~ "+'7'~ " §4%
and Huish 1985). In these habitats, the c
species is typically associated with  **
schools of other related species, but it is

Juveniles are often found in slackwater,
among large rock outcrops in mid-
stream, and in flooded side channels ...
and pools (Pottern and Huish 1985). No .
information is presently available on -
breeding behavior, fecundity, or
longevity.

The Cape Fear shiner may alwaya
have existed in low numbers. However,
its recent reduction in range and its
small population size (Pottern and Huish
1985, 1986} increases the species'
vulnerability to a catastrophic event,
such as a toxic chemical spill. Dam
construction in the Cape Fear system
has probably had the most serious
impact on the spemes by inundating the
apecxes rocky riverine habitat. Dams
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the Rocky River could jeopardize this
population, and as the other populations
are extremely small and tenuous, the
species’ survival could be threatened.
The Service has carefully assessed the
est scientific and commercial

" information available regarding the past,
present, and future threats faced by this
species in determining to propose this
rule, Based on this evaluation, the
preferred action is to list the Cape Fear
shiner (Notropis mekistocholas) as an
endangered species. Because of the
species' restricted range and
vulnerability of these isolated
populations to a single catastrophic
accident, threatened status does not
appear to be appropriate for this species
(see “Critical Habitat" section for a
discussion of why critical habitatis -
being proposed for the Cape! Fear

_shiner). .

" Critical Habxtat :
Critical habitat, as defined by section

3 of the Act means: (i) The specific areas

within the geographical area occupied
by a species, at the time it is listed in
accordance with the Act, on which are
found those physical or biological .
features (I) essential to the conservation'
of the species and (1) that may require
special management considerations or .
protechon. and (ii) specific areas outside
geographxcal area occupied by a

ecies et the time it is listed, upon a

determination that such areas are |
* essential for the conservation of the
species. .

Section 4(a)[3] of the Act requu'es that
critical habitat be designated to the. -
maximum extent prudent and ..
determinable concurrently with the
determination that a species is
endangered or threatened. Critical
habitat is being proposed for the Cape
Fear shiner to include: (1) '
Approximately 5 miles of the Rocky -
River in Chatham County, North

. Carolina; {2) approximately 8 miles of
Bear Creek, Rocky River, and Deep
River in Chatham and Lee Counties,
North Carolina; (3) approximately 6
miles of Fork Creek-and Deep River in
Randolph and Moore Counties, North

- Carolina. )

{See “'Regulation Promulgation”
section for this proposed rule for the
precise description of critical habitat.)
These stream sections contain gravel,
cobble, and boulder substrates with
pools, riffles, and shallow runs for adult
fish and slackwater areas with large
rock outcrops and side channels and

ols for juveniles. These areas also

6Mde water of good quality with
latively low silt loads.

Section 4(b)(8) requires, for any
proposed or final regulation that

designates critical habitat, a brief
description and evaluation of those
activities (public or private) that may.
adversely modify such habitat or may
be affected by such designation.
Activities which presently occur within
the designated critical habitat include,
in part, fishing, boating, scientific
research, and nature study. These
activities, at their present use level, do
not appear to be adversely unpactmg
the area.

There are also Federal activities that
do or could occur within the Deep River

. Basin and that may be affected by

protection of critical habitat. These
activities include; construction of
impoundments (in particular, U.S. Army
Corps of Engineers reservoirs under
study for the upper Deep Rwer). stream
alterations, bridge and road.- - :
construction, and discharges of
municipal and industrial wastes, and

hydroelectric facilities. These activities -

could, if not carried out with the
protection of the species in mind,
degrade the water and substrate quality
of the Deep River, Rocky River, Bear .
Creek, and Fork Creek by increasing
siltation, water temperatures, organic
pollutants, and extremes in water flow.
If any of these activities may affect the -
critical habitat area and are the result of
a Federal action, section 7(a)(2) of the -

- Act, as amended, requires the agency to

consult with the Service to ensure that -
actions they authorize, fund, or . carry -

 out, are not likely to destroy or

adversely modify eritical habxtat.' SPETR
. Section 4(b)(2) of the Act requires the .

""" Service to consider economic and other -
. . impacts of designating a particular area -

as critical habitat, The Service will -

consider the critical habitat designation

in light of all additional relevant

ﬁormahon obtained at the time of final -
e

Available to Conservabon Measuree

Conservation measures provided to
species listed as endangered or
threatened under the Endangered
Species Act include recognition,

- recovery actions, requirements for

Federal protection, and prohibitions
against certain practices. Recognition
through listing encourages and results in
conservation actions by Federal, State,
and private agencies, groups, and
individuals. The Endangerec Species
Act provides for possible land
acquisition and cooperation with the
States and requires that recovery
actions be carried out for all listed
species: Such actions are iritiated by the
Service following listing. The protection
required of Federal agencies and the
prohibitions against taking and harm are
discussed, in part, below.

. critical habitat, if any is being proposed

- agencies to confer informally with the

. Service. The Service is presently aware

* {forth a series of general prohibitions and =

"make it illegal for any person subject to

" governing permits are at 50 CFR 17.22

Section 7(a) of the Act, as amended,
requires Federal agencies to evaluate
their actions with respect to any species
that is proposed or listed as endangered
or threatened and with respect to it -

e -
oo w ) os Y
~',...-4'-)J-_-|u.'.'
i | ol .

or designated. Regulations unplementmg
this interagency cooperation provision
of the Act are codified at 50 CFR Part
402 (see revision at 51 FR 19926; June 3,
1986). Section 7(a)(4) requires Federal

Service on any action that is likely to
jeopardize the continued existence of a
proposed species or result in the
destruction or adverse modification of
proposed critical habitat. If a species is
subsequently listed, section 7(a)(2) -
requires Federal agencies to ensure that
activities they &uthorize, fund, or carry
out are not likely to jeopardize the . :-
continued existence of such a species or
to destroy or adversely modify its -
critical habitat. If a Federal action may
affect a listed species or its critical. -.
habitat, the responsible Federal agency
must enter into consultation with the

FAH

of only two Federal actions under -
consideration (Randleman and Howards
Mill Reservoirs) that may affect the
species and the proposed critical =
habitat. The Service has been in contact
with the U.S. Army Corps of Engiheere j %
concerning the potenhal unpacts of<:* ='_ EaN
these projects onthe species and 1ts~- e
habitat. The Act arid implementing <.+
régulations found at 50 CFR 17.21 set -

2 Ve LT A Y.

* exceptions that apply fo all endangered
wildlife. These prohibitions, in part, ; __

the jurisdiction of the United States to
take, import or export, ship in interstate . .
~commerce in the course of commercial -= ;';
actmty or sell or offer for sale in - "
interstate or foreign corumerce any T
listed species. It also isillegalto -
prossess, sell, deliver, carry, transport,
or ship any such wildlife that has been
taken illegally. Certain exceptions ~ * .
would apply to agents of the Semce and H
State conservation agencies. ~ H
Permits may be issued to carry out '
otherwise prohibited activities involving
endangered wildlife species under _ |
certain circumstances. Regulations |

and 17.23. Such permits are available for
scientific purposes, to enhance the
propagation or survival of the species,
and/or for incidental take in connection
with otherwise lawful activities. In some
instances, permits may be issued during
a specified period of time to relieve
undue economic hardship that would be
suffered if such relief were not , .
available.
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presently under study by the U.S.
Department of the Army, Corps of
Engineers (COE), for the Deep River and
changes in flow regulation at existing
hydroelectic facilities could further
threaten the species. The delerioration

- of water quality has hkely been another

factor in the species’ decline. The North

-Carolina Department of Natural

Resources and Community Development
(1983) classified water quality in the
Deep River, Rocky River, and Bear .

* Creek as good to fair, and referred to the

* . Rocky river below Siler City as an area
-where their sampling indicates

- degradation. That report also stated:

. ﬁsh species included in a March 18,
- 1975, Notice of Review published by the .

“Within the Cape Fear Basin, estimated

. average annual soil losses from

cropland ranged from 3 tons per acre in

.. the lower basin to 12 tons in the
‘headwaters.” The North Carolina State

* . Division of Soil and Water Conservation
. conslders 5 tons of soil loss per acre as

the maximum allowable.
--‘The Cape Fear shiner was one of 29

" Serviceinthe Federal Register (40 FR .

4

© -12297). On December 30,1982, the . --' :
- Service-announced in the Federal *’

Register (47 FR 58454) that the Cape .

e Fear shiner, along with 147 other. ﬂsh

species,-was being considered for -~
possible addition to the list of = 7

. Endangered and Threatened Wﬂdhfe ',

On.April 4, 1985, the Service notified :
Federal, State, and local governmental
agencies and interested parties that the

* Asheville Endangered Species Field

"'- Station was reviewing the species” -
- . status. That notification requested

information on the species’ status’ and
threats to its continued existence. -
Twelve responses to the April 4, 1985
notification were received. The COE,
Wilmington District; North Carolina.

- Division of Parks and recreation, °

" Natural Heritage Program; and the North

* Carolina State Museum of Natrual -

“History provided for the species.

. Concern for the species’ welfare was

- -.also expressed by private individuals:

The other respondents provided no
information on threats, and did not take
a position on the species’ status. The
Cape Fear shiner was included in the -
Services' September 18, 1985, Notice of
review of Vertebrate Wildlife (S0 FR

- 37958) as a category 1 species, indicating

that the Service had substantial
biological data to support a proposal to

“list the species as endangered or

threatened.

. Summary of Factors Affecting the

Species
Section 4(a)(1] of the Endangered

. Species Act (18 U.S.C. 1531 et seq.) and

regulations (50 CFR Part 424)

promulgated to implement the listing
provisions of the Act set forth the
procedures for adding species to the
Federal Lists. A species may be
determined to be an endangered or
threatened species due to one or more of
the five factors described in section
4(a){1): These factors and their
application to the Cape Fear shiner
(Notropis mekistccholas) are as follows:

A. The present or threatened
destruction, modification, or.curtailment
of its habitat or range. A review.of .
historic collection records (Snelson 1971,
W: Palmer and A. Braswell personal .
communication 1985), along with recent
survey results (Pottern and Huish 1985,
1986), indicates that the Cape Fear
shiner is presently restricted to only
three populations (see “Background”
section). Three historic populations have
apparently been extirpated (Pottern and
Huish 1985, 1986). Robeson Creek,

.Chatham County, was believed lost --

when Jordan Lake flooded part of the

" * creek. The reasons for the loss of
_ .populations from Parkers Creek and

Kenneth Creek in Harnett County are -

_not known. The shiner has also not been

recollected (Pottern and Huish 1985)

" from the Cape Fear River in Harnett .

County.-However, review of hxstoncal

_.and current collection records reveals: :
‘tHat only one speclmen has ever been
... collected from.this river, and the fish .

likely was a stray individual from an™ -~

.upstream or tributary population. Since -
much of the Deep, Haw, and Cape Fear
. Rivers and their major tributaries has

been impounded for hydroelectric. .,.-.
power, and much of the rocky shoal
habitat inundated, other populations ..

b

- and population segments that were

never discovered have hkelybeen lost
to. these reservoirs.. ..
". Of the three remaining populatxons.
only the one located around the .
confluence of the Deep and Rocky
Rivers in Chatham and Lee Counties
(inhabiting a total of about 7.3 river

-miles) appears strong (Pottern and. -

Huish 1985). The second population in ¢
the Rocky River, above the Rocky River
hydroelectric facility, was the source.of
the type specimens used to describe the
species {Snelson 1971). Historic records

" (W.Palmer and A. Braswell, personal

comenunication 1985) reveal that
collections of 15 to 30 specimens could

_ be expected in this stretch of the Rocky

River (State Route 902 or Chatham
County Road 1010 Bridge) during &
sampling visit in the late 19603 and early
1970s. Pottern and Huish (1985) sampled
the Rocky River throughout this reach
on numerous occasions and were able to
collect only one specimen. The reason
for the apparent decline in this

population is unknown. The third
population, located in the Deep River
system in Moore and Randolph
Counties, is represented by the
collection of six individuals (Pottern and
Huish 1986). Three individuals were
taken from below the dam. As the
available habitat below the dam is -
limited, it is believed these fish are
migrants from the upstream population.
-Potential threats to the species and its
habitat could come from such activities
as road construction, stream channel
modification, changes in stream flows
for hydroelectric power, impoundments,
land use changes, wastewater '
discharges, and other projectsin, the
watershed if such activities are not °
‘planned and unplement with the
survival of the species and the .
protection of its habitat in mind. The ",
species is also potentially threatened by
two U.S. Army Corps of Engmeers ’
projects presently. under review for the
- Deep River. The Randleman Dam =
project would consist of a reservoir ol'
the Deep River in Randolph County," *
above known'Cdpe Fear shiner habxtat.
. The Howaids Mill Reservoir would be
“on the Deep River in Moore'and
Randolph Counties and would flood -
presently used Cape Fear shiner habltat
"B. Overutilization for commercial, '
.recreationel, scientific, or educational .
purposes. Most of the present range of -
~the Cape Fear shiner is relatively . °
inaccessible and overutilization of the
species has not been and is not. .
expected tobeaproblem. " _ . ... .-
. C. Disease or predat:on Although the
".Cape Fear shiner is undoubtedly
consumed by predatory animals, there is-
- no evidence that this predahon isa
. threat to the species. - -
D. The inadequacy of exzstma -
regulatory mechanisms. North Carolina
State law (Subsection 113-272.4)
prohibits collecting wildlife and fish for
scientific purposes without a State
permit, However, this State law does not

- protect the species’ habitat from the

potential impacts of Federal actions.
Federal listing will provide protection
for the species under the Endangered
Species Act by requiring a Federal
permit to take the species and requiring
Federal agencies to consult with the
Service when projects they fund,
authcrize, or carry out may affect the
species.

-

E. Other natural or manmade factars

affecting its continued existence. The
major portion of the best Cape Fear
shiner population is located at the
juncticn of the Deep and Rocky Rivers
in Chatham and Lee Counties. A major
toxic chemical spill at the U.S. Highway
15-105 Bridge upstream of this site on
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Public Comments Solicited

The Service intends that any final |
action from this proposal will be as
accurate and as effective as possible,
Therefore, any comments or suggestions
" from the public, other concerned

- governmental agencies, the scientific --
community, industry, or any pther
interested party concerning any aspect
of this proposal are hereby solicited. -
Comments parucularly are sought -
concerning:

"~ (1) Biological, commerclal trade, or -
. other relevant data concerning any.
threat {or lack thereof] to this specxes.

{2) The location of any additional
- populations of this species and the
reasons why any habitat should or
should not be determined to be critical
}Aabxtat as provxded by section 4 of the

ct;

-(3) Addmonal mformahon concermng
- the range and dlstnbuhon of t}ns
. species; . g

. (4) current or planned acuvmes in. the
subject area and their: possxble lmpacts
- on this species; and - *

(5) Any foreseeable economic and-

" proposed designation of critical habitat. :
Final promulgatxon of the regulahons .
- on this species will take into :

~ additional information received by the -
_ Service, and such communications may. .
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+  Pottern, G.B.. and MT Hmsh. 1988,

The Endangered Species Act provides
for a public hearing on this proposal, if
requested. Requests must be filed within

45 days of the date of the proposal. Such

requests must be made in writing and
addressed to the Endangered Species
Field Office, 100 Otis Street, Room 224,

- Asheville, North Carolina 28801.

National Environmental Policy Act

The Fish and Wildlife Service has -
determined that an Environmental
Assessment, as defined under the
authority of the National Environmental

) Pohcy Act of 1969, need not be prepared.
. in connection with regulations adopted

pursuant to section 4(a) of the
Endangered Species Act of 1973, as .
amended. A notice outlining the
Service's reasons for this determination -

... was published in the Federal Regxster on

October 25,1983 (48 FR 49244)

-

Snelson, F.F. 1971. Notropis mekistocholas. a
new cyprinid fish endemic to the Cape Fear
River basin, North Carolina. Copem
1971:449-462. ,

Autbor

The pnmary ‘author of this’ proposed
rule is Richard G. Biggins, Endangered
Speties Field Office, 100 Otis Street, -
Room 224, Asheville, North Carolina
28801 (704/259-0321 or FTS 572-0321)._ _;

List of Subjects in 50 CFR Part 17 -

Endangéred and threatened wﬂdhfe. )
Fish, Marine'mammals, Plants .
(agriculture). - R

Proposed Regulanons Promulgation.

PART 17-—[AMENDED]

Accordmgly. itis hereby proposed to
amend Part 17, Subchapter B of Chapter
1, Title 50 of the Code of Federal .

.,. -‘{ \t

. Regulatxons. as set forth below: . ;

1. The authority citatfon for Part 17. -=- ]

-~ continues to read as follows:

North Carohna Department of Natural
Resources-and Communpity Development. .

- 1983. Status of Water Resources inthe - - ™

‘Cape Fear River Basin. 135 pp. S
Pottern, GaB., and M.T. Huish. 1985. Status
survey of the Cape Fear shiner (Nalropls
mekistocholas). U.S, Fish and Wildlife .
Semce Contract No. 14—16—0009—1522. 44

......

Supplement to the status survey of the "~ _";
- Cape Fear'shiner (Notropis mekistocholas).’

. Authority: Pub. L. 93~205, &7 Stat. 884; Pub.

" L. 94-359, 90 Stat. 811; Pub. L. 85-832; 92 Stat.
" 3751; Pub. L. 96-159, 93 Stat. 1225; Pub. L. 97—

_ 304, 86 Stal. 1411 (16 USC. 1531 et seq.)...
‘2.1t is proposed to amend § 17.11[h)

:—by adding the following, in’ a]phabetxcal .
order under “FISHES," to the List of . = *" ¢ *
_Endangered and ’l‘hreatened erdllfe"

- §17.11 Endangered and threatened

- wildlife.

lead to adoption of a final regulation U.S. Fish and Wildlife Service ContractNo..  *. % = . "_ -'-'. -: ) f e .
that dlffers from tl'ns proposaL ' 14-16-0009-1522. 11 pp Do Mmyrtt.s AR L
) . 2 .'Spedeo - ces - .. '.-'\. . e .' i ... ven:::nm . ] - el
. :' C name et Scnont;ﬁcnm _Historic range . . FWL"’;'Z" Status ._'_Whmi:tod ‘om’uf . W.W H
. . P - . A . ST -
Shiner, Cape Fear " . Notropis stocholas USA (NO) - Entire E. _ - < 17.95(8) | . NA

: 3. It is further proposed to Amend - L
§ 17.95(e) by adding critical habitat of -
the “Cape Fear shiner,” in the same.
alphabetlcal order as the species occurs
_in §17.11(h). ; .

§17.95 Critical hafaltat——ﬁsh and witdiife.

(e)*** o
. » - 'Y *
Cape Fear Shiner-,

(Notropis mekistocholas)

(1) North Carolina. Chatham County.
Approximately 4.1 miles of the Rocky
River from North Carolina State -
Highway 802 Bridge downstream to
Chatham County Road 1010 Bridge;

(2) North Carolina. Chatham and Lee
Counties. Approximately 0.5 miles of .
Bear Creek, from Chatham County Road
2156 Bridge downstream to the Rocky
River, then downstream in the Rocky
River [appmxxmately 4.2 miles) to the

o Deep River, then downstream inthe . -’

Deep River (approximately 2.6) in. -
Chatham and Lee Counties, to a point
0.3 river miles below the Moncure, North
Carolina, U.S. Geological Survey Gaging
Station; and .

(3) North Carolina. Randolph and
Moore Counties.‘Approximately 1.5

miles of Fork Creek, from & point 0.1
creek miles upstream of Randolph
County Road 2873 Bridge downstream to
the Deep River then downstream
appoximately 4.1 miles to the Deep
River in Randolph and Moore Counties,
North Caroling, to a point 2.5 river miles
below Moore County Road 1456 Bridge.

RANDOLF Co.
CHATHAM CO.

—— - T
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2010 NITROBENZENE

SYNS:
P-NITROBENZALDEHYDE OXIME P-NITROBENZALDOXIM
4-NITROBENZALDEHYDE OXIME )

TOXICITY DATA: 31 CODEN:

orl-rat LD50:180 mg/kg GISAAA 24(9),15,59
skn-rat LD50:7100 mg/kg GISAAA 24(9),15,59
ipr-rat LD50:120 mg/kg GISAAA 24(9),15,59

THR: HIGH via orl and ipr routes. An irr. Animal exper
show injury to eyes, skn and liver. LOW skn.
Disaster Hazard: Dangerous; see nitrates, organic.

NITROBENZENE

CAS RN: 98953
mf: CGHsNOy; mw: 123.12

Bright yellow crystals or yellow, oily liquid, odor of vola-
tile almond oil. Poisonous. mp: 6°; bp: 210°-211°; ulec:
20-30, lel = 1.8% @ 200°F, ﬂash p: 190°F (CO); a:
1.205 @ 15°/4°, autoign. temp.: 900°F, vap. press: 1
mm @ 44.4°, vap. d: 4.25. Volatile with steam; sol in
about 500 parts water; very sol in alc, benzene, ether,
oils.

SYNS:

ESSENCE OF MIRBANE
MIRBANE OIL
NCI-C60082

TOXICITY DATA: 3-2
skn-rbt 500 mg/24H MOD

eye-rbt 500 mg/24H MLD

orl-wmn TDLo:200 mg/kg:BLD
unk-man LDLo:35 mg/kg

orl-rat LD50:640 mg/kg

skn-rat LD50:2100 mg/kg

ipr-rat LD50:640 mg/kg

NIOSH #: DA 6475000

NITROBENZEEN (DUTCH)
NITROBENZEN (POLISH)
NITROBENZOL

CODEN:
28ZPAK -,61,72
28ZPAK -,61,72
ATXKAR 28,208,71
8SDCAI 2,73,70
AGGHAR 17,217,59
GISAAA 24(9),15,59
AGGHAR 17,217,59

scu-rat LDLo:800 mg/kg HBAMAK 4,1375,35
scu-mus LDLo0:286 mg/kg PSEBAA 42,844,40
orl-dog LDLo:750 mg/kg HBAMAK 4,1375,35
ivn-dog LDL0:150 mg/kg XPHBAO 271,79,41
orl-cat LDLo:2000 mg/kg XPHBAO 271,78,41
skn-cat LDLo:25 gm/kg HBAMAK 4,1375,35
orl-rbt LDLo:700 mg/kg PCOC** -,805,66
skn-rbt LDLo:600 mg/kg HBAMAK 4,11375,35

ipr-gpg LDL0:500 mg/kg
scu-gpg LDLo:500 mg/kg HBAMAK 4,1375,35
orl-mam LDLo:1000 mg/kg JIDHAN 13,87,31

Aquatic Toxicity Rating: TLm96+100-10 ppm WQCHM*
2,-,74,

TLV: AIR: 1 ppm (skin) DTLVS* 4,303,80.

Toxicology Review: 27ZTAP 3,101,69. OSHA Standard:
Air: TWA 1 ppm (skin) (SCP-P) FEREAC 139,
23540,74. DOT: Poison B, Label: Poison . FEREAC
41,57018,76. Selected by NTP Carcinogenesis Bioassay
as of December 1980. “NIOSH Manual of Analytical
Methods” VOL 3 8217. Reported in EPA TSCA Inven-
tory, 1980. EPA TSCA 8(a) Preliminary Assessment
Information Proposed Rule FERREAC 45,13646,80.

THR: MOD via oral, dermal, scu and ivn routes. Causes
cyanosis due to formation of methemoglobin. A com-
mon air contaminant. Skn, eye irr. Rapidly absorbed
through skn, vapor hazardous. Do not get into eyes;
skn, clothing. Avoid breathing vapor.” Use with ade-
quate ventilation. In case of contact, immediately re-

RMSRA6 16,449,1896

b

-.-
k<]
Al

k3

move all contaminated clothing mcludmg shoes. 3
skn, eyes with plenty of H,O for at least 15 mins, C
a physician for eyes. Wash clothing before reusmg M-
cause headache, drowsiness, naugea, vomiting, meth
moglobinemia with cyanosis.

Fire Hazard: Mod, when exposed to heat, flame or ox:dn
ers.

* Explosion Hazard: Mod, when exposed to heat or ﬂan

Reacts violently with HNOj3, (AICl; + CgH;0H), (zu :
line + glycerine), N2Oy, AgClO;.
Disaster Hazard: See nitrates. ;‘:“-‘
To Fight Fire: Water, foam, CO,, dry chemlcal Z
Incomp: Aluminum trichloride; aniline, gycerol, g
phuric acid; oxidants; phosphorous pentachloride;
tassium; potassium hydroxide; sulphuric acid. ¢

o-NITROBENZENEARSONIC ACID

CAS RN: 5410297 NIOSH #: CY 5950&
mf: CeHgAsNO;; mw: 247.05

TOXICITY DATA: 3 CODEN:
orl-rat LDLo*100 mg/kg NCNSAG6 5,13,53

Reported in EPA TSCA Inventory, 1980.

THR: HIGH orl. See also arsenic compounds.

Disaster Hazard: When heated to decomp it emits'y vc1
tox fumes of NO; and As.

p-NITROBENZENEAZOSALICYLIC ACID -

CAS RN: 2243767 NIOSH 4: VO 5310(X
mf: CmHgNsOs; mw: 287.25 Ly

SYNS:

5-(P-NITROPHENYL)AZO)SALI- c.1. 14030 o
CYLIC ACID 5’:,-;

TOXICITY DATA: CODEN: ;

mma-sat 500 ug/plate MUREAYV 56,249,78 ?’!

Reported in EPA TSCA Inventory, 1980. By

THR: MUT data. e

Disaster Hazard: When heated to decomp it emlts to
fumes of NO;.

m-NITROBENZENEBORONIC ACID

CAS RN: 13331276
mf: CeH¢BNO,; mw: 166.94

TOXICITY DATA: 3 CODEN:
ivn-mus LD50:180 mg/kg CSLNX* Nx#01859

Reported in EPA TSCA Inventory, 1980. ‘;;’-‘
THR: HIGH ivn. See also boron compounds.
Disaster Hazard: When heated to decomp it em“s iy

fumes of NO;. :

4-NITROBENZENEDIAZONIUM AZIDE
mf CGH‘NGOZ; mw: 192.14
THR: No data. See also azides.



X-
is-

PYRIBENZAMINE HYDROCHLORIDE

CAS RN: 154698 NIOSH #: US 3150000
mf: C]stle'ClH; mw: 291.86

Insol in benzene, ether, ethylacetate.
SYNS:

N-BENZYL-N-DIMETHYLAMINO-
ETHYL ALPHA-AMINOPYRI-
DINEHYDROCHLORIDE
2-(BENZYL(2-(DIMETHYLAMINO)
ETHYL)AMINO)PYRIDINE HY-
DROCHLORIDE
N-BENZYL-N',N' -DIMETHYL-N-

N,N-DIMETHYL-N'-(2-PYRIDYL)-
N '-BENZYLETHYLENEDI-
AMINE HYDROCHLORIDE

PYRABENZAMINE

N(SUP 1)-ALPHA-PYRIDYL-N(SUP
1)-BENZYL-N,N-DIMETHYL
ETHYLENEDIAMINE MONOHY-

2-PYRIDYL-ETHYLENEDI- DROCHLORIDE
AMINE HYDROCHLORIDE TRIPELENNAMINE HYDROCHLO-
N-BENZYL-N-ALPHA-PYRIDYL- RIDE
N’,N’ -DIMETHYL-AETHYL-
ENDIAMIN-HYDROCHLORID
(GERMAN)
. TOXICITY DATA: 3. CODEN:

dns-rat:lvr 100 umol/L
ipr-mus LD50:47 mg/kg
“ unk-man LDLo:15 mg/kg
orl-rat LDL0:200 mg/kg
ivn-rat LD50:16 mg/kg

. orl-mus LD50:121 mg/kg
ipr-mus LD50:50 mg/kg
scu-mus LD50:41 mg/kg

" ivn-mus LD50:12 mg/kg
ivn-dog LDLo:49 mg/kg
ivn-rbt LD50:12 mg/kg

- orl-gpg LD50:155 mg/kg JPETAB 113,72,55
. scu-gpg LD50:30 mg/kg JPETAB 113,72,55

Toxicology Review: 27ZTAP 3,148,69.
THR: HIGH unk, orl, ivn, ipr, scu.

Disaster Hazard: When heated to decomp it emits very
tox fumes of NO,; and HCL

ENMUDM 3,11,81
CTOXAO 16,17,80
85DCAI 2,73,70
TXAPAY 1,42,59
JPETAB 94,197,48
JPETAB 113,72,55
JPETAB 113,72,55
JPETAB 113,72,55
ARZNAD 14,940,64
JPETAB 113,72,55
JPETAB 94,197,48

- PYRIDAPHENTHION

' CAS RN: 119120
“mf: C14H17N204PS; mw: 340.36

SYNS:

0,0-DIETHYL 0-(2,3-DIHYDRO-3-
,. OX0-2-PHENYL-6-PYRIDAZI-

. NYL)PHOSPHOROTHIOATE
0,0-DIETHYLPHOSPHOROTH-
IOATE, O-ESTER WITH 6-HY-

' DROXY-2-PHENYL-3(2H)-PYRI-
DAZINONE

TOXICITY DATA: 32

0-(1,6)-DIHYDRO-6-0X0-1-PHE-
NYLPYRIDAZIN-3-LY), 0,0-DIE-
THYL PHOSPHOROTHIOATE
ENT 23,968

CODEN:
FMCHA?2 -,D223,80
FMCHA?2 -,D223,80
NEZAAQ 27,111,72
28ZEAL 4,170,69

THR: HIGH ipr. MOD orl, skn.

.Disaster Hazard: When heated to decomp it emits very
tox fumes of SO;, PO; and NO:;.

CAS RN: 110861 NIOSH #: UR 8400000

wf: C;HyN; mw: 79.11

NIOSH #: TF 2275000

PYRIDINE-2-ALDOXIME 2325

Colorless liquid, sharp, penetrating, empyreumatic odor,
burning taste. Flammable. bp: 115.3°, lel = 1.8%, uel
= 12.4%, fp: —42°, flash p: 68°F (CC), d: 0.982, autoign.
temp.: 900°F, vap. press: 10 mm @ 13.2°, vap. d: 2.73.
Volatile with steam. Misc with water, alc, ether.

SYNS:
AZABENZENE PIRIDINA (ITALIAN)
Nc1-c55301 PYRIDINE (DOT)

PYRIDIN (GERMAN)

TOXICITY DATA: 2
skn-rbt 10 mg/24H MLD
eye-rbt 2 mg SEV

mma-sat 6 mmol/L/2H
orl-rat LD50:891 mg/kg
ihl-rat LC50:4000 ppm/4H
ipr-rat LD50:866 mg/kg
scu-rat LD50:1000 mg/kg
ipr-mus LDLo: 1200 mg/kg
ivn-dog LD50:880 mg/kg
skn-rbt LD50:1121 mg/kg
orl-gpg LDL0:4000 mg/kg
ipr-gpg LDL0:870 mg/kg

PIRYDYNA (POLISH)

CODEN:
AMIHBC 4,119,51
AMIHBC 4,119,51
CNREAS 39,4152,79
BIOFX* 14-4/70
AMIHBC 4,119,51
NTIS** PB195-158
PSEBAA 62,19,46
JCINAO 25,908,46
TXCYAC 4,165,75
BIOFX* 14-4/70
JPHYA7 17,272,1894
JPHYA7? 17,272,1894

Aquatic Toxicity Rating: TLm96:1000-100 ppm
WQCHM?* 4,-,74.

TLV: Air: 5 ppm (skin) DTLVS* 4,353,80.. Toxicology
Review: PAREAQ 4,1,52; 27ZTAP 3,122,69. OSHA
Standard: Air: TWA 5 ppm (SCP-L) FEREAC 39,-
23540,74. DOT: Flammable Liquid, Label: Flammable
Liquid FEREAC 41,57018,76. Currently Tested by
NTP for Carcinogenesis by Standard Bioassay Protocol
as of December 1980. “NIOSH Manual of Analytical
Methods” VOL 3 S161. Reported in EPA TSCA Inven-
tory, 1980. EPA TSCA 8(a) Preliminary Assessment
Information Proposed Rule FERREAC 45,13646,80.

THR: MUT data. A skn, eye irr. MOD orl, dermal
scu ivn and ihal. Is mildly irr to skn and can cause
CNS depression. Kidney, liver damage and GI upset
also.

Fire Hazard: Dangerous; when exposed to heat, flame
or oxidizers.

Spontaneous Heating: No.

Explosion Hazard: Severe, in the form of vapor, when
exposed to flame or spark. Reacts violently with chloro-
sulfonic acid, CrOj, maleic anhydride, HNO;, oleum,
perchromates, 3-propiolactone, AgClO,,"H,SO,, form-
amide; SO3; 1.

Disaster Hazard: Dangerous; when heated to decomp it
emits highly tox fumes of cyanides; can react vigorously
with oxidizing materials.

To Fight Fire: Alcohol foam.

PYRIDINE-2-ALDOXIME

CAS RN: 873698
mf: CsHgN2O; mw: 122,14

SYN: r2a

TOXICITY DATA: 3
ipr-rat LD50:299 mg/kg
ipr-mus LD50:200 mg/kg

THR: HIGH ipr.

NIOSH #: TJ 5100000

CODEN:
BJPCAL 13,202,58
NTIS** AD691-490



2588 TOLUENE

THR: MOD orl. A skn irr. See also aldehydes.
Disaster Hazard: When heated to decomp it emits acrid
smoke and fumes.

TOLUENE

CAS RN: 108883
mf: C;Hg; mw: 92.15

Colorless liquid, benzol-like odor. Flammable. mp: —95°
to —94.5°, bp: 110.4°, flash p: 40°F (CC), ulc: 75-80,
lel = 1.27%, uel = 7%, d: 0.866 @ 20°/4°, autoign.
temp.: 896°F, vap. press: 36.7 mm @ 30°, vap. d: 3.14.
Insol in water; sol in acetone; mlsc m absolute alc, ether,
chloroform.

NIOSH #£: XS 5250000

SYNS:

METHYLBENZENE TOLUEEN (DUTCH) .
METHYLBENZOL TOLUEN (CZECH)
NCI1-c07272 TOLUOL
PHENYLMETHANE TOLUOLO (ITALIAN)
TOXICITY DATA: 3 CODEN:

cyt-rat-scu 12 gm/kg/12D-1 -
. ihl-rat TCLo: 1500 mg/m3/24H (1-8D
preg)
ihl-rat TCLo:1000 mg/m3/24H (7-
14D preg)
orl-mus TDLo:9 gm/kg (6-15D preg)
orl-mus TDLo: 15 gm/kg (6-15D preg)
orl-mus TDLo:30 gm/kg (6-15D preg)
ihl-mus TCLo:500 mg/m3/24H (6-
13D preg)
unk-rat LD50:6900 mg/kg
unk-mus LD50:2000 mg/kg
eye-hmn 300 ppm
skn-rbt 435 mg MLD
eye-rbt 8§70 ug MLD
eye-rbt 2 mg/24H SEV
cyt-rat-ihl 610 mg/m3/16W-1
ihl-hmn TCL0:200 ppm:CNS
ihl-man TCLo:100 ppm:PSY
orl-rat LD50:5000 mg/kg
ihl-rat LCL034000 ppm/4H
ipr-rat LDLo:800 mg/kg
ihl-mus LC50:5320 ppm/8H
* ipr-mus LD50:1120 ug/kg
skn-rbt LD50 14 gm/kg
scu-frg LDL0920 mg/kg

GTPZAB 17(3),24,73
TXCYAC 11,55,78

FMORAO 28,286,80

TIJADAB 19,41A,79
TIADAB 19,41A,79
TIJADAB 19,41A,79
TXCYAC 11,55,78

GISAAA 45(12),64,80
GISAAA 45(12),64,80
JIHTAB 25,282,43
UCDS** 7/23/10
UCDS** 7/23/70
28ZPAK -23,72
GISAAA 42(1),32,77
JAMAAP 123,1106,43
WEHSAL 9,131,72
AMIHAB 19,403,59
AIHAAP 30,470,69
TXAPAS9 1,156,59
JIHTAB 25,366,43
AGGHAR 18,109,60
UCDS** 7/23/70
AEPPAE 130,250,28

Aquatic Toxicity Rating: TLm96: 100-10 ppm WQCHM?*
4,-,74.

TLV: Air: 100 ppm DTLVS* 4,400,80. Toxicology Re-
view: AEHLAU 22,373,71; CTOXAO 11(5),549,77;
FNSCA6 2,67,73; MUREAY 47(2),75,78; CTOXAO
11(5),549,77; 27ZTAP 3,144,69. OSHA Standard: Air:
TWA 200 ppm; CL 300; Pk 500/10M (SCP-V)
FEREAC 39,23540,74. DOT: Flammable Liquid, La-
bel: Flammable Liquid FEREAC 41,57018,76. Occupa-
tional Exposure to Toluene recm std: Air: TWA 100
ppm; CL 200 ppm/10M NTIS**. Currently Tested by
NTP for Carcinogenesis by Standard Bioassay Protocol
as of December 1980. Reselected by NTP Carcinogen-
esis Bioassay as of December 1980. “NIOSH Manual
of Analytical Methods™ VOL 1 127, VOL 3 S343. Re-
ported in EPA TSCA Inventory, 1980. EPA TSCA
8(a) Preliminary Assessment Information Proposed

Rule FERREAC 45,13646,80. EPA TSCA 8E No.
02780079P-Followup Sent as of April, 1979.

THR: MUT data. A skn, eye irr. A hmn CNS, PSY.
MOD ihl, ipr, scu; HIGH ipr; LOW orl, skn. Toluene
is derived from coal tar, and commercial grades usually
contain small amounts of benzene as an impurity. Acute
poisoning, resulting from exposures to high conc of
the vapors, are rare with toluene. Inhal of 200 ppm
of toluene for 8 hrs may cause impairment of coordina-
tion and reaction time; with higher conc (up to 800
ppm) these effects are increased and are observed in
a shorter time. In the few cases of acute toluene poison-
ing reported, the effect has been that of a narcotic,
the workman passing through a stage of intoxication
into one of coma. Recovery following removal from
exposure has been the rule. An occasional report of
chronic poisoning describes an anemia and leucopenia,
with biopsy showing a bone marrow hypoplasia. These
effects, however, are less common in peaple working

" with toluene, and they are not as severe.

Exposure to conc up to 200 ppm produces few symp-
toms. At 200-500 ppm, headache, nausea, eye irr, loss
of appetite, a bad taste, lassitude, impairment of coordi-
nation and reaction time are reported, but are not usu-
ally accompanied by any laboratory or physical findings
of significance. With higher conc, the above complaints
are increased and in addition, anemia, leucopenia and
enlarged liver may be found in rare cases.

A common air contaminant.

Fire Hazard: Slight, when exposed to heat, flame or oxi-
dizers. ‘

Explosion Hazard: Mod, when exposed to flame or re-
acted with (HzSO4 + HNOa), N204, AgClO4, Bl‘Fa,
UFe.

Disaster Hazard: Mod dangerous; when heated it emits
irr fumes; can react vigorously with oxidizing materials.

To Fight Fire: Foam, COg, dry chemical.

For further information see Vol. 2, No. 1 of DPIM Report

p-TOLUENEBORONIC ACID, CYCLIC-2- METHYL-
2-PROPYLTRIMETHYLENE ESTER

CAS RN: 2430468 NIOSH #: XS 7875000
mf: C,\Hz,BO2; mw: 232.16 '

SYNS:

DIOSSOBORONO

2-METHYL-~2-PROPYL-1,3-PRO-
PANEDIOL-P-METHYLBEN-
ZENEBORONATE

TOXICITY DATA: 2

ipr-rat LD50:1600 mg/kg 27ZQAG -,319,72

ipr-mus LD50:3350 mg/kg 27ZQAG -,319,72

THR: MOD ipr. See also boron compounds and esters-

Disaster Hazard: When heated to decomp it emits acrid
smoke and fumes.

TOLUENEBORONIC ACID, CYCLIC
NEOPENTANETETRYL ESTER

CAS RN: 7091410
mf: C19H22B204; mw: 336.03

S-METHYL-5-PROPYL-2-(P-TO-
LYL)-1,3,2-DIOXABORINANE

CODEN:

NIOSH #: XS 7950000
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SYNS: _

DL-4-BENZAMIDO-N,N-DIPROPYL-  N-BENZOYL-N',N’-DI-N-PROPYL-
GLUTARAMIC ACID DL-ISOGLUTAMINE

(*)-4- (BENZOYLAMINO)-5-(D1-
PROPYLAMINO)-5-OXOPENTA-
NOIC ACID

TOXICITY DATA: 2-1 CODEN:

SYNS:

AROMATIC HYDROCARBONS,

MIXED

TOXICITY DATA:
ihl-rat LC50:6700 ppm/4H

m-XYLENE 2739

NCI1-c55232

CODEN:
TXAPAS9 33,543,75

Currently Tested by NTP for Carcinogenesis by Standard

orl-mus LD50:7350 mg/kg
ivn-mus LD50:2211 mg/kg

12VXAS 9,1007,76
12VXAS 9,1007,76

THR: MOD ivn; LOW orl.
Disaster Hazard: When heated to decomp it emits tox
fumes of NO;.

XYLENE

CAS RN: 1330207
mf: CgH,p; mw: 106.18

SYNS: '
DIMETHYLBENZENE XYLENEN (DUTCH)
KSYLEN (POLISH) XYLOL

XILOLI1 (ITALIAN) XYLOLE (GERMAN)

TOXICITY DATA: 3-2-1 CODEN:

ihl-rat TCLo:1000 mg/m3/24H TXCYAC 11,55,78
(9-14D preg)

eye-hmn 200 ppm

NIOSH #: ZE 2100000

JIHTAB 25,282,43

skn-rbt 100% MOD
skn-rbt 500 mg/24H MOD
eye-rbt 87 mg MLD
eye-tbt 5 mg/24H SEV

ihl-hmn TCL0:200 ppm:IRR
ihl-man LCLo:10000 ppm/6H

orl-rat LDS0:4300 mg/kg
ihl-rat LC50:5000 ppm/4H
scu-rat LD50:1700 mg/kg
ipr-mus LD50:1570 ug/kg
ipr-gpg LDLo:2000 mg/kg

AMIHAB 14,387,56
28ZPAK -,24,72
AMIHARB 14,387,56
28ZPAK -,24,72
JIHTAB 25,282,43
BMIJOAE 3,442,70
AMIHAB 14,387,56
NPIRI* 1,123,74
NPIRI* 1,123,74
AGGHAR 18,109,60
AITHAAP 35,21,74

ipr-mam LDL0:2000 mg/kg ATHYA2 7,276,27

Aquatic Toxicity Ratmg TLm96:100-10 ppm WQCHM*
2,-,74,

Toxicology Review: 2TZTAP 3,153,69. OSHA Standard:
Air: TWA 100 ppm (SCP-U) FEREAC 39,23540,74.
Occupational Exposure to Xylene recm std: Air: TWA
100 ppm; CL 200 ppm/10M NTIS**. “NIOSH Manual
of Analytlcal Methods” VOL 1 127, VOL 3 S318. Re-
ported in EPA TSCA Inventory, 1980. EPA TSCA
8(a) Preliminary Assessment Information Proposed
Rule FERREAC 45,13646,80.

THR: A hmn eye irr; A skn eye irr. A hmn IRR and
MOD ipr, scu, ihl; LOW orl.

Disaster Hazard: When heated to decomp it emits acrid
smoke and fumes.

XYLENE
CAS RN: 1330207 NIOSH #: ZE 2190000

A clear liquid. bp: 138.5°, flash p: 100°F (TOC), d: 0.864
@ 20°/4°, vap. press: 6.72 mm @ 21°. Composition
as nonaromatics .07%, toluene 149, ethyl berzene
19.279%, p-xylene 7.84%, m-xylene 65.01%, o-xylene
1.63%, C9 and aromatics .04% (TXAPA9 33,543,75)

Bioassay Protocol as of December 1980. Reported in
EPA TSCA Inventory, 1980. EPA TSCA 8E No.
12770025—Status Report Prepared as of April, 1979.

THR: MOD via inhal and oral routes. Some temporary
corneal effects are noted, as well as some conjunctival
irr by instillation. Irr can start @ 200 ppm. Very little
dermal toxicity.

Fire Hazard: Mod, in the presence of heat or flame; can
react with oxidizing materials.

To Fight Fire: Foam, CO,, dry chemical.

Disaster Hazard: When heated to decomp it emits acrid
smoke and fumes.

m-XYLENE

CAS RN: 108383
mf: CaHm; mw: 106.18

Colorless liquid; mp: —47.9°; bp: 139°; lel = 1.1%; uel
= 7.0%; flash p: 77°F; d: 0.864 @ 20°/4°; vap press:
10 mm @ 28.3°; vap d: 3.66; autoign temp: 986°F. In-
sol in water; misc with alc, ether and some organic sol-
vents.

NIOSH #: ZE 2275000

SYNS:
M-DIMETHYLBENZENE 1,3-DIMETHYLBENZENE
1,3-XYLENE M-XYLOL

CODEN:
TXCYAC 18,61,80

TOXICITY DATA: 32

ihl-rat TCL0:3000 mg/m3/24H (7-
14D preg)

orl-mus TDLo:12 mg/kg (12-15D
preg)

orl-mus TDLo:30 mg/kg (6-15D preg) APTODS9 19,A22,80

ihl-man TCLo:424 mg/m3/6H/6D TOLEDS 1000(Sp. Iss.
1),74,8

ATHAAP 23,95,62

AMIHAB 19,403,59

APTOD9 19,A22,80

skn-rbt 10 ug/24H open SEV
orl-rat LD50:5000 mg/kg

ihl-rat LCLo:8000 ppm/4H AIHAAP 23,95,62
ihl-mus LCL0:2010 ppm/24H JPBAAT 46,95,38

TLV: Air: 100 ppm DTLVS* 4,439,80. Toxicology Re-
view: MUREAYV 47(2),75,78. Occupational Exposure
to Xylene recm std: Air: TWA 100 ppm; CL 200 ppm/
10M NTIS**. Reported in EPA TSCA Inventory,
1980. EPA TSCA 8(a) Preliminary Assessment Infor-
mation Proposed Rule FERREAC 45,13646,80.

THR: HIGH-MOD orl, ihl. A common air contaminant.
Eye irr @ 200 ppm.

Fire Hazard: Dangerous, when exposed to heat or flame,.
can react with oxidizing materials.

Explosion Hazard: MOD, in the form of vapor when
exposed to heat or flame.

Disaster Hazard: Dangerous; keep away from open flame.
When heated to decomp it emits acrid smoke.

To Fight Fire: Foam, CO,, dry chemical.

For further information see Vol. 1, No. 7 of DPIM Re-
port,

—————essssE




2740 o-XYLENE

o-XYLENE

CAS RN: 95476
mf: CgHyo; mw: 106.18

Colorless liquid; d: 0.880 @ 20°/4°; mp: —25.2°; bp:
144.4°; flash p: 62.6°F. Lel = 1.0%; uel = 6.0%. Insol
in water; misc in absolute alc; ether.

SYNS:
O-DIMETHYLBENZENE
O-METHYLTOLUENE

- 1,2-XYLENE

NIOSH #: ZE 2450000

1,2-DIMETHYLBENZENE
O-XYLOL

TOXICITY DATA: 3-2 CODEN:

ihl-rat TCLo:150 mg/m3/24H (7-14D TXCYAC 18,61,80
preg)

ihl-rat TCLo:1500 mg/m3/24H (7- ~ TXCYAC 18,61,80
14D preg)

ihl-rat TCLo:3000 mg/m3/24H (7- TXCYAC 18,61,80
14D preg)

orl-rat LDLo:5000 mg/kg
ihl-rat LCL0:6125 ppm/12H JPBAAT 46,95,38
ihl-mus LCL0:6920 ppm AEPPAE 143,223,29

Aquatic Toxicity Rating: TLm96: 100-10 ppm WQCHM*
2,-,74.

TLV: Air: 100 ppm DTLVS* 4,440,80. Toxicology Re-
view: MUREAY 47(2),75,78. Occupational Exposure
to Xylene recm std: Air: TWA 100 ppm; CL 200 ppm/
10M NTIS**. Reported in EPA TSCA Inventory,
1980. EPA TSCA 8(a) Preliminary Assessment Infor-
mation Proposed Rule FERREAC 45,13646,80.

THR: HIGH-MOD orl, ihl. Eye irr @ 200 ppm. A com-
mon air contaminant.

Fire Hazard: Dangerous, when exposed to heat or

" flame.

Explosion Hazard: Slight, in the form of vapor, when
exposed to heat or flame.

Disaster Hazard: When heated to decomp it emits acnd
smoke and fumes.

To Fight Fire: Foam, CO,, dry chemlcal

Incomp: Oxidizing materials.

AMIHAB 19,403,59

p-XYLENE

. CAS RN: 106423
mf: CgHyp; mw: 106.18

Clear plates; bp: 138.3°; lel: 1.1%; uel = 7.0%; flash p:

77°F (CC); d: 0.8611 @ 20°/4°; vap press: 10 mm @
27.3°; vap d: 3.66; autoign temp: 986°F. mp: 13°-14°,
Insol in water; sol in alc, ether, organic solvents.

SYNS:

P-DIMETHYLBENZENE

NIOSH #: ZE 2625000

1,4-DIMETHYLBENZENE

P-METHYLTOLUENE P-XYLOL
1,4-XYLENE
TOXICITY DATA: 3:2-1 CODEN:

ihl-rat TCLo*3000 mg/m3/24H (9-
10D preg)

TXCYAC 19,263,81

ihl-rat TCLo:150 .mg/m3/24H (7-14D TXCYAC 18,61,80
preg)

ihl-rat TCLo:3000 mg/m3/24H (7- TXCYAC 18,61,80
14D preg)

orl-mus TDLo:12 mg/kg (12-15D APTODSY 19,A22,80
preg)

orl-rat LD50:5000 mg/kg
ihl-rat LCL0:4912 ppm/24H JPBAAT 46,95,38
ihl-mus LCLo:3460 ppm AEPPAE 143,223,29

Aquatic Toxicity Rating: TLm96: 100-10 ppm WQCHM*
2,-,74

AMIHAB 19,403,59

TLV: Air: 100 ppm DTLWS* -,30,76. Toxicology Review:

MUREAY 47(2),75,78. Occupational Exposure to Xy-
lene recm std: Air: TWA 100 ppm; CL 200 ppm/10M
NTIS**. Reported in EPA TSCA Inventory, 1980.
EPA TSCA 8(a) Preliminary Assessment Information
Proposed Rule FERREAC 45,13646,80.

THR: LOW orl, ihl. Eye irr @ 200 ppm. May be narcotic
in high concs. Chronic tox- not established; but is less
tox than benzene.

Fire Hazard: Dangerous, when exposed to heat or flame;
can react with oxidizing materials.

Explosive Hazard: MOD, in the form of vapor, when
exposed to heat or flame.

Disaster Hazard: When heated to decomp it emits acrid
smoke and fumes.

To Fight Fire: Foam, CO,, dry chemical. '

Incomp: Acetic acid + air; HNOj;; 1,3-dichloro-5,5-di-
methyl-2,4-imid-azolidindione.

m-XYLENEDIAMINE

CAS RN: 1477550 NIOSH #: ZE 4025000
mf: CgH2N3y; mw: 136.22

TOXICITY DATA: 2 CODEN:

orl-rat LD50:930 mg/kg HURC** .,.,73

Reported in EPA TSCA Inventory, 1980.

THR: MOD orl. See also amines.

Disaster Hazard: When heated to decomp it emits tox
fumes of NO;.

m-XYLENE-alpha,alpha’ -DIISOCYANATE

CAS RN: 3634831 . NIOSH #: ZE 4375000
mf: CloHsNzoz; mw: 188.20

SYN: xYLYLENDUSOKYANAT (CZECH)

TOXICITY DATA: 2
skn-rbt 500 mg/24H SEV

eye-rbt 5 mg/24H SEV

orl-rat LDL0:4960 mg/kg

THR: A skn, eye irr. MOD orl.
Disaster Hazard: When heated to decomp it emits very
tox fumes of NO, and CN-.

CODEN:

28ZPAK -,166,72
28ZPAK -,166,72
28ZPAK -,166,72

m-XYLENE-alpha,alpha’ -DIOXIRANE

CAS RN: 64038524 NIOSH #: ZE 4550000
mf: Clequ; mw: 190.26 ’

SYN: RESORCINDIGLYCIDYLETHER (CZECH)

TOXICITY DATA: 1 CODEN:

skn-rbt 500 mg/24H MOD 28ZPAK -,136,72
eye-rbt 250 ug/24H SEV 28ZPAK -,136,72
orl-rat LD50:4190 mg/kg 28ZPAK -,136,72
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NRCD - Ez\'l';IR ONMENTAL MANAGEMENT T15: 02B .0300

SECTION .0300 - ASSIGNMENT OF STREAM CLASSIFICATIONS

0301 CLASSIFICATIONS: GENERAL

(a) Schedule of Classifications. The classifications assigned to the waters of the State of North
Carolina are sct forth in the schedules of classifications and water quality standards assigned to the
waters of the river basins of North Carolina, 15 NCAC 2B .0302 to .0317 which are on file in the Office
of the Attomey General of North Carolina. These classifications are based upon the existing or con-
templated best usage of the various strcams and segments of streams in the basin, as determined
through studics and evaluations and the holding of public hearings for consideration of the classifica-
tions proposcd. .

(b) Stream Names. The namces of the streams listed in the schedules of assigned classifications were
taken as far as possible from United States Geological Survey topographic maps. Where topographic
maps were unavailable, U.S. Corps of Engineers maps, U.S. Department of Agriculture soil maps, and
North Carolina highway maps were used for the sclection of stream names.

(c) Classifications. The classifications assigned to the waters of North Carolina are denoted by the
letters WS-1, WS-II, WS-III, B, C, SA, SB, and SC in the column headed “class.” A brief explanation
of the “best usage™ for which the waters in cach class must be protected is given as follows:

I'resh Waters

Class WS-I: waters protected as water supplies which are in natural and uninhabited or
predominantly undeveloped (not urbanized) watersheds; no point source
discharges are permitted and local land management programs to control
nonpoint source pollution are required; suitable for all Class C uses;

Class WS-II: waters protected as water supplies which are in low to moderately developed
(urbanized) watersheds; discharges are restricted to primarily domestic
wastewaters or industrial non-process waters specifically approved by the
commission; local land management programs to control nonpoint source
pollution are required; suitable for all Class C uses;

Class WS-III: water supply segment with no categorical restrictions on watershed

’ development or discharges; suitable for all Class C uses;
Class B: primary recreation and any other usage specified by the “C” classification;
Class C: fish and wildlife propagation, secondary recreation, agriculture, and other uses

requiring waters of lower quality.

Tidal Salt Waters

Class SA: shellfishing for market purposes and any other usage specified by the “SB” and
“SC” classification;

Class SB: primary recreation and any other usage specified by the “SC” classification;

Class SC: fish and wildlife propagation, seccondary recreation, and other uses requiring

waters of lower quality.
Supplemental Classifications

Trout Waters:  Suitable for natural trout propagation and maintenance of stocked trout;

Swamp Waters:  Waters which have low velocities and other natural characteristics which
are different from adjacent streams;

NSW: Nutrient sensitive waters which require limitations on nutrient inputs;

ORW: outstanding resource waters which are unique and special waters of
cxceptional state or national recreational or ecologjcal significance which
require special protection 1o maintain existing uses.

(d) Water Quality Standards. ‘The water quality standards applicable to each classification assxgncd
are those established in 15 NCAC 2B .0200, Classifications and Water Quality Standards Applicable
to the Surface Waters of North Carolina, as adopted by the North Carolina Environmental Manage-
ment Commission.

(e) Index Number

NORTH CAROLINA ADMINISTRATIVE CODE 02/22/89 ‘ i



NRCD - ‘ENVIRONMENTAL MANAGEMENT 2B .0300 ;f:!

.0308 CATRWBA RIVER BASIN

‘ Classification '

Name of Stream Description Class Date Index No.
CATAWBA RIVER (Lake James From North Fork Catawba River to WS-III&B 2/1/86 11-(23)
below elevation 1200) Bridgewater Dam
North Fork Catawba River From source to Armstrong CTr 3/1/62  11-24-(1)
Creek
Locust Spring Branch From source to North Pork Catawba CTr 7/1/73 11-24-2
River :
Laurel Branch From source to North Fork Catawba CTr 7/1/73  11-24-3
River
Pond Branch From source to North Fork Catawba CTr 7/1/73 11-24-4
River
Dogback Spring Branch From source to North Fork Catawba CTr 7/1/713  11-24-5
River
Chestnut Cove Branch From source to Dogback Spring Branch ~ C Tr - 7/1/73 11-24-5-1
Stillhouse Branch From source to North Fork Catawba CTr 7/1/73  11-24-6
River .
Bridge Branch From source to North Fork Catawba CTr 7/1/73 11-24-7
River
Honeycutt Creek From source to North Fork Catawba C1Tr 7/1/73 11-24-8
River )
Stillhouse Branch From source to North Fork Catawba CTr 7/1/713  11-14-9
River
Pepper Creek From source to North Fork Catawba cTr 7/1/73  11-24-10
. River )
Lonon Branch From source to Pepper Creek CTr 7/1/73  11-24-10-1
Van Noy Branch From source to Lonon Branch CTr 7/1/73 11-24-10~1-1
Martin Branch From source to North Fork Catawba CTr 3/1/62 11-24-11
River
Conley Branch From source to North Fork Catawba CTr 3/1/62 11-24-12
River :
North Fork Catawba River From Armstrong Creek to Lake James, c 3/1/62  11-24-(13)
) Catawba River ’
Armstrong Creek From source to American Tbread Com- WS-111 Tr 2/1/86 11-24-14-(1)
pany Water Supply Dam
Bee Rock Creek From source to Armstrong Creek WS-II11 Tr 2/1/86 11-24-14-2
House Branch From source to Bee Rock Creek WS-III Tr 2/1/86  11-24-14-2-1
Cow Creek From source to Armstrong Creek WS-IIT Tr 2/1/86  11-24-14-3
Middle Fork Cow Creek From source to Cow Creek WS-II1 Tr 2/1/86 11-24-14-3-1
North Fork Cow Creek From source to Cow Creek WS-II1 Tr 2/1/86  11-24-14-3-2
Pups Branch From source to Armstrong Creek WS-I1II Tr 2/1/86  11-24-14-4
Bad Pork From source to Armstrong Creek WS-I1I Tr 2/1/86  11-24-14-5
Roses Creek From source to Armstrong Creek WS-III Tr 2/1/86 11-24-14-6
South Fork Roses Creek-  From source to Roses Creek WS-III Tr 2/1/86  11-24-14-6-1
Rich Branch From source to Armstrong Creek WS-111 2/1/86 11-24-14-7
Roaring Fork From source to Armstrong Creek WS-II1 Tr 2/1/86 11-24-14-8
Long Branch From source to Armstrong Creek WS-II1 2/1/86 11-24-14-9
Three Mile Creek From source to Armstrong Creek ws-I111 2/1/86 11-24-14-10
Buchanan Creek From source to Three Mile Creek WS-T111 2/1/86  11-24-14-10-1
. Sycamore Branch From source to Three Mile Creek Ws-I1I 2/1/86  11-24-14-10-2

-
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b%EPA

PART 1-SITE LOCATION AND INSPECTION INFORMATION

POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT

L IDENTIF

ICATION

01 STATE

02 SITE NUMBER

1089140764

1. SITE NAME AND LOCATION

)

01 SITE NAME (Legsl, common, or descriplive nasme of se)

02 STREET, ROUTE NO,, OR SPECIFIC LOCATION IDENTIFIER

Highway 221 (8 miles North of Marion)

Travenol Laboratories

03 CITY A 04 STATE | 05 21P CODE 08 COUNTY 07CCUNTY] 08 g'Ost:JrG
Marion - ' NC | 28752 " McDowell 56_ 11
09 COQROIHATES ¢ 10 TYPE OF OWNERSHIP (Checx one)
LATITUO LONGITUDE O A.PRIVATE 0 B. FEDERAL O C.STATE O D.COUNTY O E. MUNICIPAL
35 50 _02 _81_5 —_—— X0 F. otHeR _Corporate O G.UNKNOWN
Il INSPECTION INFORMATION
01 DATE OF INSPECTION 02 SITE STATUS 03 YEARS OF OPERATION Cu.T.I‘ently
3,28,89 Facnve 1 : UNKNOWN
WONTH. OAY VEAR O INACTIVE BEGINNING YEAR - ENDING YEAR .o
04 AGENCY PERFORMING INSPECTION {Check at that apply}
(0 A.EPA O B.EPACONTRACTOR- O C.MUNiCIPAL O D. MUNICIPAL CONTRACTOR
. : . (Mama ol firm)- (Narvse of fiem)
e sTATE O F. STATE CONTRACTOR O G. OTHER
* {Name of fiom) (SpecKy) . .
05 CHIEF INSPECTOR 06 MITLE 07 ORGANIZATION 08 TELEPHONENO. |
. Bruce Nlcholson Environmental Engineer NC DHR/DHS 019) 733-2801
09 OTHER INSPECTORS . 10 TITLE . | 11 ORGANIZATION 12 TELEPHONE NO.
Pat DeRosa* Environmental Chemlst NC DHR/DHS 019, 733-2801

¢ )

13 SITE REPRESENTATIVES INTERVIEWED :Eﬁ;[]\;l‘lro ntal 15ADDRESSB t u lth c 18 TELEPHONE NO
. Phil Castro nme: axter Hea care Corp} _
Mo : + Coordihator P.O. Box 1390, Marion, NC (704 756 4l~51
: o 28752
{ )
( )
. )
: ( )
«( )
l7ACCE§hS(iMN$D BY 18 TIME OF INSPECTION 18 WEATHER CONDITIONS -
PERMISSION 10 AM-4PM Sunny, Low 70's
O WARRANT :
IV. INFORMATION AVAILABLE FROM
01 CONTACT 02 OF [Agency/Orpenitstion) 03 TELEPHONE NO.
Mr. Phil Castro Baxter Healthcare Corporation (704) 756-4151
04 PERSON RESPONSIBLE FOR SITE INSPECTION FORM 05 AGENCY 08 ORGANIZATION 07 TELEPHONE NO. 08 DATE
Bruce Nicholson NC DHR/DHS | Superfund Sec. P19-733-2801 08 07,6 89
. . —_—
. - MONTH DAY YEAR

EPA FORM 2070-13 (7-81)



SEPA

POTENTIAL HAZARDOUS WASTE SITE
SITEINSPECTION REPORT
PART 2 - WASTE INFORMATION

1. IDENTIFICATION

NC

01 STATE | 02 SITE NUMBER

D059140764

. WASTE STATES, QUANTITIES, AND CHARACTERISTICS

DR TR IY SRASL I P L ]

b e ¢ X

01 PHYSICAL STATES (Chack aftthat apoty} 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Checkarinat apply)
. s naepengemt ) A TO) O) E. SOLUBLE {3 1. HIGHLY VOLATILE
DASOUD  owes G Suumny o D 6.CoRROSVE O F.NFECTIOUS O J.EXPLOSVE
Ul C. SLUOGE 1 G.GAS (O C.RADIOACTIVE O G. FLAMMABLE 0 K.REACTIVE
TBE CUBIC YARDS CJ D. PEASISTENT O H. IGNITABLE 8 ,l:‘-.l:g?r;’:aggm
i D.OTHER
(Spacity) NO. OF DRUMS
Hl. WASTE TYPE
CATEGORY « SUBSTANCE NAME 01 GROSS AMOUNT |02 UNIT OF MEASURE] 03 COMMENTS -
SL SLUDGE )
oLw OILY WASTE
soL SOLVENTS 440 Gallons Mostly Paint Solvent Wastes.
PSO PESTICIDES . ) Small amount of lab solvent waste
oce OTHER ORGANIC CHEMICALS
lole! INORGANIC CHEMICALS
ACD ACIDS
BAS BASES
MES HEAVY METALS
IV. HAZARD OUS SUBSTANCES rSe0 Appendis for most trequentty cved CAS Numbars)
01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/OISPOSAL METHOD 05 CONCENTRATION | SSMEASURE OF
SOL Toluene* Pour on ground.
SOLL Xylene* No more than 2-3
SOL Turpentine* Gallons per event
SOL Pyridine Disposal practice
con | Nitrahenzene Conducted 1972-1977
*Probable, not documented. These are common paint_solvents
V. FEEDSTOCKS (ses 25pendis for CAS Numbars)
CATEGORY 01 FEEOSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FDS FOS
FOS FDS
FOS FOS
FDS . FOS

Vl. SOURCES OF INFORMATION (Cre specitic talerences. 9.5., State Il;x. sample analysis,_ reports)

NC DHR/DHS Superfund Branch Files

EPAFORM 2070-13(7:81)
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' : POTENTIAL HAZARDOUS WASTE SITE I IDENTIFICATION
Fa-\ 01 STATE| 02 SITE HUMBER
7 EPA SITE INSPECTION REPORT N o e
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS
1. HAZARDOUS CONDITIONS AND INCIDENTS
01 & A.GROUNDWATER CONTAMINATION & 7/ 020 OBSERVED(DATE: . ) XD POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: ’ 04 NARRATIVE DESCRIPTION . .

within 3 mile radius

01 FB. SURFAGE WATER CONTAMINATION 02 CJOBSERVED(OATE: ) G POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

No surface water intakes within 15 miles.

01 O C. CONTAMINATION OF AIR  ~ 02 D OBSERVED(DATE: ___________ ) O POTENTIAL O ALLEGED

03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION :

01 O D. FIREZEXPLOSIVE CONDITIONS 020 OBSERVED(DATE: ________ ) O POTENTAL O ALLEGED

03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION .

1

.01 O E. DIRECT CONTACT - 0201OBSERVEDIDATE: _________) O POTENTIAL O ALLEGED

03 POPULATION POTENTIALLY AFFECTED: _______ 04 NARRATIVE DESCRIPTION ‘

01 CI'F. CONTAMINATION OF SOIL 1500 £t. 2 02 D OBSERVED (OATE: ) O POTENTIAL K ALLEGED

{Acres)

03 AREA POTENTIALLY AFFECTED; — 04 NARRATIVE DESCRIPTION

Known disposal on gravel road in back of paint shop.

0149 G. DRINKING WATER CONTAMINATION - 020 OBSERVED(DATE:.___~ ) X POTENTIAL 0 ALLEGED
03 POPULATIONPOTENTIALLY AFFECTED: - " 04 NARRATIVE DESCRIPTION .

See giroundwater_ above,as all drinking water is supplied from ground water.

01 CLH. WORKER EXPOSURE/INJURY 02 O OBSERVED (DATE:
03 WORKERS POTENTIALLY AFFECTED: 2,400 04 NARRATIVE DESCRIPTION

Approximately 2,400 employees use drinking water from on site wells.

) X POTENTIAL O ALLEGED

01 0O 1. POPULATION EXPOSURE/NNJURY 02D OBSERVED(DATE: ___ ) O POTENTIAL. O ALLEGED
03 POPULATIONPOTENTIALLY AFFECTED: ___ = 04 NARRATIVE DESCRIPTION ’

EPAFORM 2070-13 (7-81)



POTENTIAL HAZARDOUS WASTE SITE

PART 3-DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

e \%EPA : SITE INSPECTION REPORT

‘1. IDENTIFICATION

0 tl\féms

* Bin9140764

Il. HAZARDOUS CONDITIONS AND INCIDENTS (Contiveq)

01 O J. DAMAGE TO FLORA : N 02 O OBSERVED {DATE: H O POTENTIAL D ALLEGED
04 NARRATIVE DESCRIPTION
01 O K. DAMAGE TO FAUNA 02 0J OBSERVED {DATE: ) D POTENTIAL O ALLEGED
04 NARRAT]VE DESCRIPTION {include namets) of specles) .
!

010 'l.. CONTAMINATION OF FOOD CHAIN ) 02 O OBSERVED (DATE: ) [J POTENTIAL - O ALLEGED
04 NARRATIVE DESCRIPTION : )
01 0O M. UNSTABLE CONTAINMENT OF WASTES 02 (3 OBSERVED (DATE:, ) 0O POTENTIAL O ALLEGED

{Spits’Runoll/Standing Fquids, L eaking drums) ) )
03 POPULATION POTENTIALLY AFFECTED:. 04 NARRATIVE DESCRIPTION
01 T N. DAMAGE TO OFFSITE PROPERTY 02 O O8SERVED (DATE: - ) - (O POTENTIAL 0O ALLEGED
04 NARRATIVE DESCRIPTION
01 O 0. CONTAMINATION OFYSEWERS. STORM DRAINS, WWTPs 02 [J OBSERVED {DATE: ) ’ 0O POTENTIAL a VALLEGED
04 NARRATIVE DESCRIPTION ’
01 O P. ILLEGA/UNAUTHORIZED DUMPING ’ 02 O OBSERVED (DATE: ). [) POTENTIAL D ALLEGED

04 NARRATIVE DESCRIPTION

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

Ill. TOTAL POPULATION POTENTIALLY AFFECTED:

IY. COMMENTS

)

.

V. SOURCES OF INFORMATION (Cre specitc ratorences, o. 9., stste (103, 3ample snalysis, teportsy

NC DHR/DHS Superfund Branch files

5
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POTENTIAL HAZARDOUS WASTE SITE

I. IDENTIFICATION

o R
SEPA o
_‘ PART 4 - PERMIT AND DESCRIPTIVE INFORMATION
| 1. PERMIT INFORMATION .
01 TYPE OF PERMIT ISSUEO 02 PERMIT NUMBER 03 DATE ISSUED | 04 EXPIRATION DATE | 05 COMMENTS
IChack ak(hat apply) .
O A. NPDES NC0006564 - 1972 05/89
Os. uic
0G. AR 1915R7 03172 06/90
00. RCRA None
O E. RCRA INTERIM STATUS None
OF. SPCCPLAN
OG. STATE ;5p0cuy
OH. LOCAL .,
"O1. OTHERsppexys
0D J. NONE
iIl. SITE DESCRIPTION . .
01 STORAGE/DISPOSAL (Check s¥ihat apply) * 02 AMOL!NT .03 UNIT OF MEASURE 04 TREATMEN]’ ICheck ak that apply) 05 OTHER
0 A. SURFACE IMPOUNDMENT O A. INCENERATION 07 A. BUILDINGS ON SITE. .
O B.PILES O B. UNDERGROUND INJECTION ’ :
O C.DRUMS, ABOVE GROUND D C. CHEMICAL/PHYSICAL R <
O D.TANK, ABOVEZ GROUND O 0. BIOLOGICAL G e
O E.TANK, BELOWGROUND O E. WASTE QIL PROCESSING 06 AREA OF SITE
O F. LANDFILL [ F. SOLVENT RECOVERY ! . 2
O G. LANDFARM O G. OTHER RECYCLING/RECOVERY 1500 ft heres
O H. OPEN DUMP O H. OTHER
‘;,_ orHer__Pour on Ground _ 440 Gallons 1303yl
R . {Specity)

“Tor commenTs

IV. CONTAINMENT

] 01 CONTAINMENT OF WASTES (Check one)

0O A. ADEQUATE, SECURE O B. MODERATE 0 C. INADEQUATE, POOR

O . INSECURE, UNSOUND, DANGEROUS

.| 02 DESCRIPTION OF DRUMS, DIKING, UNERS.'B.AHRlERS. ETC.

‘Disposal has a]_réady occurred.
"a hazardous wasté in accordance with RCRA regulatlons.

Paint wastes and lab solvents are: now handled as

V. ACCESSIBILITY

01 WASTE EASILY ACCESSIBLE: (O YES )i‘J NO
.02 COMMENTS

Last dlsposal in 1977 and area has been'paved since.

Vi. SOURCES OF |NFORMAT|0N {Che specificrelerences. o.0. stale fes, sample analysis, feporis)

NC DHR/DHS Superfund Branch files

EPA FORM 2070-13(7-81)




POTENTIAL HAZARDOUS WASTE SITE I IDENTIFICATION

%EPA ' SITE INSPECTION REPORT N 1°h059 140764

PART 5- WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

Il. DRINKING WATER SUPPLY

COMMERCIAL, INDUSTRIAL, IRRIGATION - !
{No other water sources avaXadle)

01 TYPE OF DRINKING SUPPLY 02 STATUS . " O3 DISTANCE TO SITE
- {Chock as apphicadle)
SURFACE WELL ENDANGERED  AFFECTED MONITORED 2.3
COMMUNITY " A0 8. X A0 8.0 c.0 A ° (mi)
* -
NON-COMMUNITY c.0 o.X 0D.O . E.O F.O B. 0.15 (™))
11l. GROUNDWATER
01 GROUNDWATER USE IN VICINITY (Check one)
‘ g(A. ONLY SOURCE FOR DRINKING B. DAINKING 0 C. COMMERCIAL, INDUSTRIAL, IRRIGATION 0 D. NOT USED, UNUSEABLE
{Othar sources avadable) {LimXed other sources lvu’h@ld .

el . R . : 0.13 £
02 POPULATION SERVED By GROUNDWATER ____ 3,344 within 3 milessoistaNce TONEAREST DRINKING WATERWELL {mi) (700
04 OEPTH TO GROUNDWATER . . 05 DIRECTION OF GROUNDWATER FLOW 08 DEPTH TO AQUIFER 07 POTENTIALYIELD 08 SOLE SQURCE AQUIFER
OF CONCERN OF AQUIFER
avYes ONO
10 @ e 10 (| {gpd).

09 DESCRIPTION OF WELLS (inciuding useape, depth, and localion relative fo population and bubdings)

See site investigation report. Seven on site wells between 230 and 500 feet deep.
Nearest well, 700 feet away is 300 feet deep. Nearest off site well-is 750 feet.. -

away .
10 RECHARGE AREA . 11 DISCHARGE AREA
OXves |comments Net precipitation = 18 inches| O YES | COMMENTS
O NO O NO

IV. SURFACE WATER

01 SURFACE WATER USE (Chack one)

DRINKING WATER SQURCE IMPORTANT RESOURCES

El A. RESERVOIR, RECREATION O B.!RRIGATION, ECONOMICALLY O C. COMMERCIAL, INDUSTRIAL 0 D. NOT CURRENTLY USED

02 AFFECTED/POTENTIALLY AFFECTED BODIES OF WATER

NAME: . . AFFECTED  _  DISTANCETOSITE
North Fork Catawba River o 0.57 ()
i n] {rai)
5 ] {mi) .
V.DEMOGRAPHIC AND PROPERTY INFORMATION
01 TOTALPOPULATIONWITHIN - *Does not include 2,400 employees. 02 DISTANCE TO NEAREST POPULATION
ONE (1) MILE OF SITE TWO (2) MILES OF SITE . THREE (3) MILES OF SITE
A_171 - B.___ 388 c.__753 0.15 {mi)
NQ., OF PERSONS NO.OF P.ERSONS . NO, OF PERSONS
03 NUMBER OF BUILDINGS WITHIN TWO {2) MILES OF SITE 04 DISTANCE TO NEAREST OFF-SITE BUILDING B
110 0.15 =

05 POPULATION WITHIN VICINITY OF SITE {Provide asreative descedtion of naiure of population within vichity of site, 4.9., rursl, vitags, densely populated urban area)

Rural and sparsely populated. School adjacent to Baxter property.

EPAFORM 2070-13 (7-81)
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7EPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 5- WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA NC

I.IDENTIFICATION

01 STATE|02 SITE HUMBER

D059140764

VI.ENVIRONMENTAL INFORMATION

01 PERMEABIUTY OF UNSATURATED ZONE (Check one)

O A 10-8—10-8cm/sec (O B. 104~ 10-6cm/sec

D C.10~4~ 10-3 cm/sec (I D. GREATER THAN 103 cm/sec

02 PERMEABILITY OF BEDROCK {Check one)

O A, IMPERMEABLE

{Lossthan 10~ 6 emisec) (104 = 106 evsec)

- O B.RELATIVELY IMPERMEABLE O C. RELATIVELY PERMEABLE - O D. VERY PERMEABLE

(10=2 ~ 10~ cavsec) (Graaterthan 10~ 2 cnvsec)

03 0EPTHTO BE.DROCK 04 DEPTH OF CONTAMINATED SOIL ZONE 05 SOILpH
n (m
06 NET PRECIPITATION ~ 07 ONE YEAR 24 HOUR RAINFALL 08 SLOPE - .
- A : : SITE SLOPE DIRECTION OF SITE SLOPE; TERRAIN AVERAGE SLOPE
18 - |- 3.2 . w2 w sWo 1.3 %
09 FLOOO POTENTIAL 10
’ O SITE 1S ON BARRIER ISLAND, COASTAL HIGH HAZARD AREA, RIVERINE FLOODWAY
SITEISIN YEAR FLOODPLAIN _ ' :
11 DISTANCE TO WETLANDS [ acre minimum) 12 DISTANCE TO CBITIC?AL HABITAT {of endangerad species)
ESTUARINE 'OTHER 3.0 (mi)
A = (mi) Boee  {mi) ENDANGERED SPecCies: _Mountain Golden Heather
13 LAND USE IN VICINITY,
DISTANCE TO:
: RESIDENTIAL AREAS; NATIONAUSTATE PARKS, AGRICULTURAL LANDS
COMMERCIAL/INDUSTRIAL FORESTS, OR WILOUIFE RESERVES PRIMEAGLAND . AG LAND
Ao =" (mi) B._<_1_____(ml) C. (mi) D. (mi)

14 DESCRIPTION OF SITE IN RELATION TO SURROUNDING TOPOGRAPHY

.

VII. SOURCES OF INFORMATION (Cite specilic telatences, 0.9.. slale (a3, semple anslysls, reponts)

NC DHR/DHS Superfund Branch files

EPA FORM 2070-13(7-81)
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SEPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 6 - SAMPLE AND FIELD INFORMATION

1. IDENTIFICATION

*'NE 1 BEBI 14064

Il. SAMPLES TAKEN

SAMPLE TYPE

01 NUMBER OF
SAMPLES TAKEN

02 SAMPLES SENTTO

03 ESTIMATED DATE
RESULTS AVALABLE

GROUNOWATER

2

NC Laboratory of Public Health

Rec'd

SURFACE WATER

WASTE

AR

RUNOFF

SPIitL

SO

VEGETATION

OTHER

lll. FIELD MEASUREMENTS TAKEN

01 TYPE

02 COMMENTS

IV.PHOTOGRAPHS AND MAPS

o1 7vee  CXGROUND O AERIAL

02 mcusTooy of ____ Ne_Superfund Branch

[Nama ol organization or individual)

03 MAPS 04 LOCATION OF MAPS
X ves
.o No NC Superfund Branch

V. OTHER FIELD DATA COLLECTED {Provide nerrative description)

VI. SOURCES OF |NFORMAT|0N [Cile specific teferencas. o.g.. state Llss. sample analysis. repons)

NC DHR/DHS Superfund Branch Files‘

" EPAFORM 2070-13 {7-81)




@ LtPA

POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 7 - OWNER INFORMATION

L IDENTIFICATION

01 STATE |02 SITE NUMBER
NC

D059140764

1. CURRENT OWNER(S)

PARENT COMPANY {1t appizadle)

JO1 NAME .
Baxter Healthcare Corporatior

02 D+B NUMBER

08 NAME

09 D+ 8 NUMBER

04 SIC COOE

01 NAME

03 STREET ADORESS (£.0. Bos, RFD 7, s1c.) 10 STREET ADDRESS (P.0. Bor, RFD 7, a1c.) 11 SICCODE
P.0. Box 1390
0S5 City ) |06 STATE|0O7 ZIP COOE 12Cn7y 13 STATE]| 14 ZIP COOE
Marion - ) NC 28752
02 0+ B NUMBER 08 NAME 09 D+ 8 KUMBER

04 SIC CODE

.

03 STR.EET ADDRES.S {P.0. Bos, RFD 7, atc.) 10 STREET ADDRESS (P.0. Box, RFD 7, s1c.) 1151IC CODE
05 ity 08 STATE| 07 2IP CODE 12C00TY - 13 STATE| 14 ZIP COBE
01 NAME 02 D+B NUMBER 08 NAME 09 0+8 NUMBERA
- 03 STREET ADDRESS (£.0. 8ox, RFD 4, sic.) 04 SIC CODOE 10 STREE:I‘ ADORESS IP.0. Bos, RFD 7, s1c.) 11SICCODE
05 CITY . 06 STATE|07 2IP CODE 120y 13 STATE| 14 ZIP CODE
01 NAME 02 0D+B NUMBER 08 NAME 090+ 8 NUMBER
'nesr ADDRESS (2.0, for. RFD7. etc.] 04 SICCO0E 10 STREET ADDRESS (7.0. Bat, RFD7, e1c) 77 SiC CoDE
‘losciry ~ - 06 STATE| 07 ZIP CODE 12CITY 13 STATE| 14 21 CODE
HIl. PREVIOUS OWNER(S) (List most racent fiest) - . IV, REALTY OWNER(S) t# iopscadta: st most recont first)
01 NAME ; ’ 02 D+B NUMBER 01 NAME 02 D+ 5 NUMBER
03 STREET ADDRESS (P.0. Box. RFO 7, eic.) ' 04 SIC COoE 03 STREET ADDRESS {P.0. Box. RED 4, atc.) _lo¢siccooe
05 CITY .ossrxre 07 ZIP CODE osciry 06 STATE [ 07 2IP CODE
01 NAME |020+8NUMBER 01 NAME 02 D+B NUMBER
03 STREET ADDRESS (P.0. Box..RFD 7. etc) 04 SICCODE 03 STREET ADDRESS (P.0. Boz. RFO ¢, eic.) 04 SIC COOE
0S5 CITY 06 STATE[|07 2IP CODE 05 CITY 08 STATE[ 07 2+ CODE
01 NAME 02 D+8 NUMBER 01 NAME 02 D+BNUMBER
03 STREET ADORESS (P.0. 631, RFQ 7, etc.) 04 SIC CODE 03 STREET ADDRESS (£.0. Box, R70 /, etc.) 04 SIC CODE
05CiTY OESTATE| 07 2IFP CODE 05 CITY 08 STATE]| 07 ZIP COOE

SOURCES OF lNFORMAT‘ON {Che specllic telatencus, a.0., slale ez, 3ample analysls, teponts)

EPAFORM 2070.13 (7-81})




SEPA

POTENTIAL HAZARDOUS WASTE SITE

SITEINSPECTION REPORT
PART 8 - OPERATOR INFORMATION

. IDENTIFICATION

‘[01 STATE[ 02 SITE HUMBER
NC

D059140764

“. CURRENT OPERATOR fPlovidolldlllo'nnllm owner)

OPERATOR'S PARENT COMPANY (it spphcadte}

01 NAME 92 0+8NUMBER 10 NAME 11 0+ B NUMBER
03 STREET ADDRESS (P.0. Box, RFO 7, et2.) 04 SIC CODE 12 STf{SET éDDaESS {P.O. Box, AFD 4, elc.) - 13 SIC CODE
o5 cIrY 06 STATE|07 ZIP COOE - 14 CITY e !5-STATE 18 21P CODE

08 YEARS OF OPERATIOP.J 09 NAME OF OWNER

Il PREVIOUS OPERATOR(S) (Ust most racent lisl: provide only # dilfsrent Irom owner)

PREVIOUS OPERATORS' PARENT COMPANIES prappwcasyy

11 D+ B NUMBER

08 YEARS OF OPERATION

01 NAME 020+8 NUM:BrEﬂ 10 NAME

03 STREET ADDRESS (P.0. Box, RFD /, slc.) 04 SICCODE 12 STREET ADDRESS (P.0. Box, RFD 7, e(c.) 13 SICCODE

05 CITY 06'STATE |07 21P CODE 14 CITY 15 STATE| 18 2I? CODE

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

01 NAME 02 D+B NUMBER 10 NAME . no+awua£n
ro:i STREET AODRESS(7.0. Bc;r, REDZ, aic.) 04 SICCODE 12 STREET ADDRESS (£.0. Box, RFD /, alc.) 13 SIC C_OOE

05 CITY 06 STATE |07 ZiP CODE 14CITY 15 STATE | 16 Zi° CODE

08 YEARS OF OPERATION [ 09 NAME OF OWNER DURING THiS PERIOD

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

03 STREET ADDRESS (£.0. Box, RFO 7, elc.) 04 SICCODE 12 STREEY ADDRESS (P.0. Box, AFO Z, eic.) 13 SIC CODE

05 CITY 08 STATE[07 ZIP CODE‘ 14 CITY 15 STATE[ 16 2IP CODE

09 NAME OF OWNER DURING THIS' PERIOD .

IV. SOURCES OF INFORMATION (che spacinic ratarences. o.9.. stete ties. sample snalysls. raports)

NC DHR/DHS Superfund Branch files

EPAFORM 2070-13 (7-81)




POTENTIAL HAZARDOUS WASTE SITE

L IDENTIFICATION

01 STATE|02 SITE NUMBER .
\.,EPA SITE INSPECTION REPORT o2 e 7ea
_PART 9 - GENERATORI/TRANSPORTER INFORMATION -

Il. ON-SITE GENERATOR

01 NAME 02 D+B NUMBER

03 STREET ADDRESS {£.0. 8oz, AFD 4, elc.) 04 SIC CODE

osciry 08 STATE|07 21P CODE T ,

IIl. OFF-SITE GENERATOR(S)

01 NAME v 02 D+B NUMBER 01 NAME _02 0+8 NUMBER -
03 STREET ADDRESS (P.0. Box, RFD 7, slc.) 04 SICCODE . 03 STREET ADDRESS (£.0. Bos, RFD /, elc.) 04 SICCODE
0os CITY 08 STATE| 07 ZIP CODE o5 Cmy 06 STATE{O7 2P CODE

01 NAME 02 D48 NUMBER -1 01 NAME 02 D+B NUMBER
03 STREET ADDRESS {r.0.Box, RFD 7, elc.) 04 SICCODE 03 STREET ADDRESS (P.0. Box, RFD /, eic.} 04'SICCODE
osany . 08 STATE| 07 zIP CODE 05 CITY 06 STATE|OT ZiP CODE

l\'I. | RANSPORTER(S) ) .
01 NAME 02 D+8 NUMBER 01 NAME 02 D+B NUMBER
03 STREET ADDRESS (2.0, 8oz, RFD 2, a1z.) 04 SICCODE 03 STREET ADDRESS (P.0. 8ox, RFD 7, atc.) 04 SICCODE
o5 CITY 08 STATE| 07 2IP CODE 05 CITY 08 STATE| O7 ZIP COOE

01 NAME 02 D+B NUMBER 01 NAME 02 D+BNUMBER
03 STREET ADDRESS (£.0. 8ox, AFD /. elc} 04 SICCODE 03 STREET ADDRESS (2.0, Bor, RFO l..clc.) 04 SICCODE
os cIry 068 STATE{ 07 2IP CODE os Ty 08 STATE| O7 Z1P CODE

V.SOURCES OF |NFORMAT|ON {Cha spocliic selerances, 2.0., siste {Kes, sample analysls, tepoils)

EPAFORM 207013 {7:81)




S i | POTENTIAL HAZARDOUS WASTE SITE 7" | L IDENTIFICATION.
VEPA . : . SITE INSPECTION REPORT © |01 STATE] 02 SITE NUMBER
. ] : PART 10 - PAST RESPONSE ACTIVITIES NC | D059140764

Il. PAST RESPONSE ACTIVITIES

01 O A. WATER SUPPLY CLOSED . . 02DATE 03 AGENCY
04 DESCRIPTION to e :

AT A5 AL

.. - . . '},q
01 O B. TEMPORARY WATER SUPPLY PROVIDED . 02 DATE 03 AGENCY S
04 DESCRIPTION : f

01 O C. PERMANENT WATER SUPPLY PROVIDED ' 02 DATE 03 AGENCY _ - 5

. 04 DESCRIPTION . . ¢
: ) : 3
: 01 O D. SPILLED MATERIAL REMOVED - -- . ~ 02DATE 03 AGENCY ; -
4 04 DESCRIPTION : ' . . S o R . H
- #

01 O E. CONTAMINATED SOIL REMOVED © - 02DATE - 03 AGENCY 2]

04 DESCRIPTION o 4

»-‘5

01 O F. WASTE REPACKAGED : , 02 DATE . 03 AGENCY R

04 DESCRIPTION ] ‘ .

01 O G. WASTE DISPOSED ELSEWHERE - 02 DATE . 03 AGENCY £

04 DESCRIPTION . ‘ . i

- 3

01 D H. ON SITE BURIAL : , C2 DATE 03 AGENCY =«

04 DESCRIPTION : : . . .

. . ’ _ a

01 O 1. IN SITU CHEMICAL TREATMENT . - D2 DATE : . 03 AGENCY . ,1

04 DESCRIPTION

01 O J. IV STU BIOLOGIGAL TREATMENT , , 02 DATE 03 AGENCY 3

" 04 DESCRIPTION . =

b

01 O KN sTU PHYSICAL TREATMENT 02 DATE 03 AGENCY {3

04 DESCRIPTION - : : ' 3

: ‘ - ]

o1 D L ENCAPSULATION | L ... 02DATE __ 03 AGENCY _ 4

04 DESCRIPTION o ' : R |

01 O M. EMERGENCY WASTE TREATMENT 02 DATE . 03 AGENCY i

04 DESCRIPTION . iz

i

b3t

. ol

01 O N. CUTOFF WALLS : 02 DATE . 03 AGENCY H

04 DESCRIPTION 1}

7

v : ]

01 O 0. EMERGENCY DIKING/SURFACE WATER DIVERSION 02 DATE ‘ 03 AGENCY 5

04 DESCRIPTION i : . 5

v 'l , : >.

01 O P. CUTOFF TRENCHES/SUMP ! 02 DATE 03 AGENCY i

04 DESCRIPTION ) ) 3 o ,
]

01 O Q. SUBSURFACE CUTOFE WALL 02 DATE 03 AGENCY

04 DESCRIPTION ‘ _ ) :

e
P

EPAFORM 2070-13(7-81) R '




)

R

POTENTIAL HAZARDOUS WASTE SITE

I. IDENTIFICATION

04 DESCRIPTION

\V’EPA SITE INSPECTION REPORT S RO
PART 10 - PAST RESPONSE ACTIVITIES !

I PAST RESPONSE ACTIVITIES contiued)
01 O R. BARRIER WALLS CONSTRUCTED 02 DATE 03 AGENCY
04 DESCRIPTION
01 O S. CAPPING/COVERING 02 DATE 03 AGENCY
04 DESCRIPTION
01 O 7. BULK TANKAGE REPAIRED 02 DATE 03 AGENCY
04 DESCRIPTION )
01 O U.GROUT CURTAIN CONSTRUCTED 02 brATE 03 AGENCY
04 DESCRIPTION -
01 O v. BOTTOM SEALED 02 DATE 03 AQENCY
0:1 DESCRIPTION
01 O W. GAS CONTROL 02 DATE 03 AGENCY.
04 DESCRIPTION
01 O X. FIRE CONTHOL 02 DATE 03 AGENCY.
04 DESCRIPTION
01 0O Y. LEACHATE TREATMENT 02 DATE 03 AGENCY.
04 DESCRIPTION
01 O Z. AREA EVACUATED 02 DATE 03 AGENCY
04 DESCRIPTION
01 O 1. ACCESS TO SITE RESTRICTED 02 DATE 03 AGENCY
04 DESCRIPTIQN T
01 O 2. POPULATION RELOCATED 02 DATE 03 AGENCY
04 DESCRIPTION ’ .
01 O 3. OTHER REMEDIAL ACTIVITIES 02 DATE 03 AGENCY.

SOURCES OF |NFORMAT|ON {CKe spaciticreletences, e.g., state tVes, yample snalysls, taponts)

EPAFORM 207012 (7-81) .




POTENTIAL HAZARDOUS WASTE SITE
SITEINSPECTION REPORT

SEPA

L IDENTIFICATION

- -PART 11 - ENFORCEMENT INFORMATION

61 STATE| 02 SITE NUMBER
NC

D059140764

Il. ENFORCEMENT INFORMATION

01 PAST REGULATORY/ENFORCEMENT ACTION O YES gNO

02 DESCRIPTION OF FEDERAL, STATE, LOCAL REGULATORY/ENFORCEMENT ACTION

1ll. SOURCES OF 'NFORMATION {Che ;pc:iﬂcuhn.ncu. 0.0., Slale Iﬂ.u. sample analysls, teports)

.EPAFORM 2070-13 (7-81)




| APPENDIX E
Safety Form




A. General Information

Site Name Travenol Laboratories D # NCD059140764
Iocation North Cove, McDowell County, NC Date 3-2-89
Purpose of Visit PA X SI Other:

Proposed Date of Investigation _3-9-89

Date of Briefing 3-3-89

Date of Debriefing 3-13-89

Priority Ranking Iow _X  Medium ____ High

Site Investigation Team

Team 1 Bruce Nicholson team leader, sampling
Team 1 Pat DeRosa sampling

Team 2 '

Team 2

Plan Preparation:
Prepared By: David Lilley, Industrial Hygienist ﬂwﬁ/

Reviewed By: Jack Butler, Environmental EngineercngéklA§<Zzﬁ;?

B. SITE/WASTE CHARACTERISTICS

X X

Waste Type(s) Liquid Solid Sludge Gas
Characteristics Corrosive X Ignitable Radiocactive
X Volatile X Toxic Reactive Other

List Known or Suspected Hazards (physical, chemical biological or radiocactive)
on Site and their toxicological effects. Also, if known, list chemical amounts

HAZARD : WARNING PROPERTTES AND EFFECTS TIV
Varsol (stoddard solvent) Odor Threshold(OT) = 1-30 ppm 100 _ppm
turpentine 0T = 100-200 ppm 100 ppm
xylene 0T = 0.05 - 200 ppm 100 ppm
methanol OT = 1.5 - 200 ppm _200PPm  gkin
ethanol OT = 5 - 100 ppm 1000 ppm
methylene chloride OT = 25-30 ppm (can adapt to odor) 50 ppm
toluene 0T = 0.17 - 40 ppm 100 ppm




benzene

WARNING

ethyl acetate

lead

PROPERTIES AND EFFECTS TLV
OT = 1.4 - 85 ppm 10 ppm
OT = 0.056 ~ 50 ppm 400 ppm
OT = no data 0.15 mg/m3




ID#  NCD059140764

Facility Description: Size ? Buildings _?
Disposal Methods Being Investigated surface disposal of paint wastes

onto a:graveled area.

Unusual Features on Site (dike integrity, power lines, terrain, etc.):
Five underground storage tanks containing fuel oil and gasoline are located

in the area.

History of the Site: See attached sheet

C. HAZARD EVAIUATTON

The site can be toured and surface soil and process water can be sampled in
level D. PE gloves will be worn while taking water samples, and PE gloves over

nitrile gloves will be worn while taking soil samples. While augering, the HNU (10.2 eV

probe) will be used to monitor breathing zone air. II levels exceed 5 ppm, evacuate.

Periodic air samples using the explosimeter will also be taken.in the auger hole.

If levels exceed 10Z but are less than 20% of the LEL, proceed with caution. If

levels exceed 207, evacuate. Tyvek suits (saranex in wet conditions) are recommended

to keep clothing clean,

D. WORK PIAN INSTRUCTION
Map or Sketch Attached? yes
Perimeter Identified? no
Command Post Identified? no
Zones of Contamination Identified? no

. Personal Protective Equipment
Level of Protection A B ¢ X D
Modifications Goggles and PVC gloves will be worn while preparing acid

Ppreserved samples. Avoid breathing aciddvapors.




Travenol Laboratories, Inc. manufactures glucose,: salt.solutions,
and other intravenous solutions for hospitals. The company started operating
at the Marion site in 1972. The facility was newly constructed, and Travenol
Labs has been the sole occupant.

The majority of the hazardous:waste generated at the facility is paint
and cleaning solvent waste. This waste is generated through touch up painting
of the building and equipment. The company also operates a laboratory which
generates a small amount of laboratory solvent waste. The waste is stored in
55 gallon drums on the outside of the building in a hazardous waste shed. The lab
waste is then manifested to Pinewood, SC for disposal, and the paint solvents
are shipped to Oldover in Virginia for incinération. The company has been
employing these waste disposal methods since 1980. Prior to 1980 the laboratory
chemicals and waste were kept in a warehouse on the site. Between 1972 and 1977
the paint solvent waste was disposed of outside of the building. :

The waste was poured in a small graveled area and allowed to evaporate
into the air. Approximately 400 gallons of the waste was disposed 6f in tliis manner.
Between 1977 and 1980, the paint waste was accumulated and kept on site. Company -
officials voluntarily notified under CERCLA 103(c) on April 29, 1981 and told of
the company's past waste disposal practices. Thé site was inspected on
March 29, 1982 by Charles Lee and Gene Oliver of Ecology and Environment; Inc.
for EPA. The investigators did not find any evidence of wastes residues in
the area. They recommended that no further action be initiated with regard to the
site. Groundwater and soil were not sampled by the site investigators.



ID # . NCD059140764

Surveillance Equipment:

X H Nu Detector Tubes and Pumps
X Explosimeter 02 Meter
TLD Radiation Monitor

Decontamination Procedures

Ievel C Respirator wash, respirator removal, suit wash (if needed,)
suit removal, boot wash, boot removal and glove removal.

X TIevel D Boot wash ard rinse and boot removal, suit removal, glove
and goggle removal.

Modifications Dispose of trash properly

Work Schedule/Iimitations Sampling is to consist of surface and subsurface
soil sampling, and process water sampling.

EMERGENCY PRECAUTIONS

Route of Exposure First Aid
Eye Contact flush with water immediately
Skin contact soap and water wash
Ingestion get medical attention promptly

Inhalation artificial respiration




. D # NCD059140764
Iocation of Nearest Phone: on-site (this is an operating facility)

Hospital (Address and Fhone Number)
McDowell Hospital
100 Rankin Street, Marion, NC (704) 652-2125

Emergency Transportation Systems (Phone Numbers)

Fire 911

Ambulance 911

Rescue Squad 911

Emergency Route to Hospital Take SR 1560 south approximately 0.8 mile; turn right
on SR 1573 and go approximately 0.3 miley turn left onto route 221 and travel south

approximately 14 miles to where route 70 vears to the left, turn right onto Court Street

amd—~follow the sign
PREVATILING WEATHER CONDITIONS AND FORECAST to the hospital.

BOUTPMENT CHECKLIST

Air purifying respirator X First Aid Kit
Cartridges for respirator X 3 gal. Distjlled H20

X Rainsuit X__ Gloves / ./cloth)
02 Indicator X

‘ x__ Eye Wash Unit X ___ Coveralls

X HMN X Eye Protection
pH Meter Xx__ Hard Hat
Explosimeter X Decontamination
Radioactive Monitor Materials.

Detector Tubes and Pump

Poison Control Center - State Coordinator
Duke University Medical Center
Telephone: 1-800-672-1697
Box 3024

Durham, NC 27710

ASHEVIIIE Western NC Po HENDERSONVILIE Margaret R. Pardee
704-255-4490 Control Center 704-693-6522 Memorial Hospital

Memorial Mission Hosp. \ Ext. 555,556 Fleming St., 28739
509 Biltmore Ave. 28801

CHARIOTTE Mercy Hospital HICKORY Catawba Mem. Hosp.
704-379-5827 2001 Vail Ave, 28207 704-322-6649 Fairgrove Chur. RAd 28601
DURHAM Duke Univ. Med. Center JACKSONVILIE Onslow Mem. Hospital
1-800-672-1697 Box 3007, 27710 919-577-2555 Western Blvd. 28540
GREENSBORO Moses Cone Hospital WIIMINGTON New Hanover Mem. Hospital

. 919-379-4105 1200 N. Elm St. 27420 919-343-7046 2131 S. 17th Sst. 28401

1-800-722-2222
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. HAZARDOUS SUBSTANCE INFORMATION FORM

Chemical Name: Stoddard Solvent

I. PHYSICAL/CHEMICAL, PROPERTIES
Reference

Chemical Formila ___So o

Natural Physical State at 25°C __liquid

Vapor Pressure _~2 mn Hg at 20°C

Melting Point _ 2 9r/°c Boiling Point 320-329
Flash Point (open or closed cup) _102-140 __°c/°F
Solubility - H,0 insoluble

Other miscible with alcochol, benzene, ether
chloroform, carbontetrachloride, carbon disulfide, and
. oils, except caster oil.

°r/°c

SR S S T R R

Physical Features: (odor, color, etc.) _colorless liquid with a
kerosene like odor(l).

II. TOXTOOLOGICAL DATA

Standards: 100 ppm(3) TIV 500 ppm(1) PEL 5000_ppm(1) IDIH

Routes of Exposure: _Inhalation, ingestion, skin or_eye contact(l

Acute/Chronic Symptoms: _irritation of eyes, nose, and throat, dizziness;
skin problems(1)

. First Aid: Eyes: irrigate immediately; Skin: Wash with soap and water
immediately; Tnhalation: artificial respiration; Ingestion: get medical
attention immediately.



. Chemical Name: Stoddard solvent

III. HAZARDOUS CHARACTERISTICS

A.

Carbustibility Yes _X_ No
Toxic by-products

Neutralizing agent:

E.

B. Flammability 1EL 0.8% UEL ?
c. Reactivity Hazard _incompatible with strong oxidizers
D. Corrosivity Hazard yes/no PH:

Reference

Radiocactive Hazard Exposure Rate
Background yes/no
Alpha particles yes/no
Beta particles yes/no
Gamma radiation yes/no

REFERENCES

(1)

Pocket Guide to Chemical Hazards-NTIOSH, 1985

(2) The Merck Index, 10th Edition, 1983
(3) Threshold Limit Values and Biological/Exposure

Indices for 1987-88, ACGIH




HAZARDOUS SUBSTANCE INFORMATION FORM

Chemical Name: Turpentine

I. PHYSICAL/CHEMICAL PROPERTTES

Reference

Chemical Formila C,o H. o 1
Natural Fhysical State at 25°C __ liquid 2
Vapor Pressure _ 5 m Hg at 20°C 2
Melting Point =58 to —76°F/°C Boiling Point 302-356_°F/°c 2
Flash Point (open or closed cup) 95 °c/°r 2
Solubility - H,0 insoluble 2

Other soluble in alcohol, ether, chloroform 1

and glacial acetic acid

Physical Features: (odor, color, etc.) colorless liquid with a charac-
teristic paint odor (2) | '

II. TOXTOOLOGICAL DATA

Standards: 100 ppm(3) TLV 100 ppm(2) PEL 1900 ppm IDIH _2

Routes of Exposure: _Inhalation, skin absorption, ingestion, eye contact (2

Acute/Chronic Symptoms: Irritation of the eyes, nose, and throat; headache,
vertigo; skin irritation; sensitization:; blood in the urine(2)

First Aid: Inhalation: artificial respiration; Skin contact: soap and water
wash promptly: Ingestion: get medical attention immediately; Eve contact:
irrigate immediately (2).




Chemical Name: _Turpentine

IIT. HAZARDOUS CHARACTERISTICS Reference
A. ‘Combustibility Yes X No 1
Toxic by-products
B. Flammability 1EL 0.8% UEL ? 2
C. Reactivity Hazard _incompatible with strong oxidizers, 2
chlorine
D. Corrosivity Hazard yes/no pH:
Neutralizing agent:
E. Radicactive Hazard : Exposure Rate
Background yes/no
Alpha particles yes/no
Beta particles yes/no
Gamma radiation yes/no
IV. REFERENCES

(1)
(2)
(3) Threshold Limit Values and Biological Exposure

The Condensed Chemical Dictionary, 10th Edition
Pocket Guide to Chemical Hazards, NIOSH, 1987

Indices for 1988-89, ACGIH




. HAZARDOUS SUBSTANCE INFORMATION FORM

Chemical Name: _Xylene, O, M, & P (Dimethyl benzene)

I. PHYSICAL/CHEMICAL PROPERTIES

Reference

Chemical Formula _C8 H10
Natural Physical State at 25°C liquid
Vapor Pressure 7-9 m Hg at 20°C
Melting Point 13-14 _°F/°c Boiling Point 137-140 _°F/°c
Flash Point (open or closed cup) 90/84/81 _ °c/°F
Solubility - HZO insoluble

Other soluble in alcochol, ether and most
cother organic solvents.

Physical Features: (odor, color, etc.) colorless liquid with aromatic/

benzene odor. Common solvent for paints and coatings, especially alkyd
resin type. JP = 8.5 eV

II. TOXICOLOGICAL DATA

Standards: 100 ppm_TIV 100 ppm_ PEL 10,000 ppm IDIH _4

Routes of Exposure: inhalation

Acute/Chronic Symptaoms: headache, fatique, dizziness, lassitude, narcotic
effects in high concentrations (2,3). Chronic effects not well defined (1).

‘ First Aid: eyes: irrigate immed.; Skin: soap and water wash immed.:
Inhalation: fresh air and artificial resp.; Ingestion: medical attention.



. Chemical Name: Xylene, O, M, & P

ITT. HAZARDOUS CHARACTERISTICS

A. Combustibility Yes _X_No
Toxic by-products

B. Flammability IEL, __1.4% UEL 6.7%

C. Reactivity Hazard strong oxidizers

Reference

1.2,3,4 _

]

D. Corrosivity Hazard yes/no pH:

Neutralizing agent:

E. Radiocactive Hazard Exposure Rate
Background yes/no
Alpha particles yes/no
Beta particles yes/no
Gamma radiation yes/no

IV. REFERENCES

The Merck Index, 10th Edition, 1983.

NFPA, Fire Protection Guide on Hazardous Materials,
g8th Edition, 1984.

Documentation of the TIV, 4th Edition, 1980.

A . NIOSH Pocket Guide to Chemical Hazards, 1985.




Chemical Name: Methanol

I. PHYSICAL/CHEMICAL PROPERTIES

Reference
Chemical Formula _CH3 OH 1
Natural Physical State at 25°C _ liquid 1
Vapor Pressure 97 m Hg at 20°C 1
Melting Point _-144 _°F/°c Boiling Point _148 °k/%c 1
Flash Point (open or closed cup) _52 Cc/°F 1
1

Solubility - Hzo nmiscible
Other_

Physical Features: (odor, color, etc.) _colorless liquid with a pungent
odor. I.P. = 10.84 eV. Relative response on the HNU = 1

IT. TOXTOOLOGICAL DATA

Standards: 200 ppm_ TIV 200 pom_ PEL . 000 IDIH 1

>

Routes of Exposure: Inhalation and_skin.

Acute/Chronic Symptams: Acute: eye irritation, headache, drowsy, vomit,
visual disturbances.

First Aid: _gkin: soap and water wash; Eyes: irrigation: fresh air and -
artificial respiration; Ingestion: medical attention.



. Chemical Name: Methanol

ITY. HAZARDOUS CHARACTERISTICS Reference

A. Cambustibility Yes X No
Toxic by-products

B. Flammability I1EL UEL

C. Reactivity Hazard

D. Corrosivity Hazard yes/no pPH:

Neutralizing agent:

E. Radiocactive Hazard Exposure Rate
Background yes/no
Alpha particles yes/no
Beta particles yes/no
Gamma radiation yes/no

IV. REFERENCES

Documentation of the TIV, 4th Edition, 1980.
NIOSH Pocket Guide to Chemical Hazards, 1985.




. " HAZARDOUS SUBSTANCE INFORMATION FORM

Chemical Name: _Ethyl alcochol

I. PHYSICAL/CHEMICAL PROPERTTES

Reference

Chemical Forrmla _c_2 Hy OH 1
Natural Physical State at 25°C _ liquid 1
Vapor Pressure __ 43 mn Hg at 20°C 1
Melting Point 9r/°c Boiling Point 78 _°F/c 2
Flash Point (open or closed cup) 55 %c/°r 1
Solubility - H,0 miscible 1

Other _Methyl alcchol, ether, chloroform, 1

acetone

Physical Features: (odor, color, etc.) _Colorless liquid, wine like
odor, pungent taste TP = 10.48 eV__ Relative Response on HNU = 3

II. TOXTOOLOGICAL DATA

Standards: 1000 ppm(2) TIV PEL IDIH

Routes of Exposure: _Ingestion, Inhalation, Skin and/or eye contact(3)

Acute/Chronic Symptoms: _Iowering of inhibitions, dizziness, headache, nausea,
loss of motor nerve control, shallow respiration, unconsciousness, death(1).

First Aid: _Inhalation: artificial respiration; Skin: socap and water wash;
Eyes: irrigate immediately:; Ingestion: get medical attention immediately.



Chemical Name:

Ethyl Alcohol

IIT. HAZARDOUS CHARACTERISTICS Reference
A. Cambustibility Yes _X_ No 1
Toxic by-products
B. Flammability 1FL _ 3.3% UEL _19% 1
C. Reactivity Hazard
D. Corrosivity Hazard yes/no pPH:
Neutralizing agent:
E. Radioactive Hazard Exposure Rate
Background yes/no —_—
Alpha particles yes/no
Beta particles yes/no
Gamma radiation yes/no
IV. REFERENCES

(1) The Condensed Chemical Dictionary, 10th Edition

(2) Threshold Limit Values and Biological Exposure Indicies

for 1987-88, AOCGIH

(3) _Enclyclopedia of Occupational Safety and Health,

3rd Edition, 1983.



HAZARDOUS SUBSTANCE INFORMATION FORM

" Chemical Name: Methylene Chloride

I. PHYSTCAI,/CHEMICAL PROPERTIES

Reference

Chemical Formula a 2 012

Natural Physical State at 25°C _licquid
Vapor Pressure __ 350 m Hg at 20°%¢
Melting Point _-141 _ °F/°C Boiling Point __ 104 _ °F/°c
Flash Point (open or closed cup) _ none Oc/°F
Solubility - H,0 soluble in 50 parts water
Other _ misible with alcchols, ether
DMF

R R A NI R

Physical Features: (odor, color, etc.) _Colorless liquid with a

chloroform-like odor (2) 1P = 11.35 eV. Relative response on
HNU = 9.4.
ITI. TOXIQOILOGICAL DATA . suspect human
carcinogen
Standards: 50 _ppm(3) TIV 500 ppm(2) PEL IDIH 3

Routes of Exposure: _Inhalation, ingestion, eye contact, skin contact

Acute/Chronic Symptoms: Fatique, weakness, sleepiness, light headedness, numb
and tingling limbs, nausea, eye and skin irritation, vertigo, choking (2)

First Aid: Eye contact: Irrigate immediately: skin contact: water flush;

Inhalation: artificial respiration; Ingestion: get medical attention immed.



. Chemical Name: Methylene Chloride

ITI. HAZARDOUS CHARACTERISTICS

A. Combustibility VYes No _X
Toxic by-products

B. Flammability IEL UEL

C. Reactivity Hazard incompatible with strong oxidizers
. and caustics, chemically active metals such as Al or Mg powders,
sodium, potassium, '

D. Corrosivity Hazard yes/no pH:

Neutralizing agent:

E. Radiocactive Hazard - Exposure Rate
Background yes/no
Alpha particles yes/no
Beta particles yes/no
Gamma radiation yes/no

IV. REFERENCES

(1) __The Merck Index, 10th Edition

(2) _Pocket Guide to Chemical Hazards, NIOSH, 1987

(3) Threshold Limit Values and Biological Exposure
Indices for 1988-89, ACGIH

MG/10-86/Form 2

Reference



HAZARDOUS SUBSTANCE INFORMATION FORM

Chemical Name: Toluene (Methyl benzene, toluol)

I. PHYSICAL/CHEMICAL PROPERTTES

Reference

Chemical Formula __C7HS8
Natural Physical State at 25°¢c liquid

1,2,3,4 _

1,2,3,4 _

Vapor Pressure _ 2 mm Hg at 20°% 4
Melting Point _ -95 _°F/°C Boiling Point _110.6 _°%F/°c 1.3.4
Flash Point (open or closed cup) 40 __°c/°F 1,2,3,4
Solubility - H,0 slichtly soluble 1,3,4

other miscible with alechol, chloroform
ether, acetone, glacial acetic acid, carbon disulfide

1,3,4

Physical Features: (odor, color, etc.) _colorless liquid with an

aromatic odor, TP 8.82 eV, derived from coal tar oil or petroleum
Relative response on HNU = 10

II. TOXTOOLOGICAL DATA

Standards: 100 ppm_ TLV 200 ppm_ PEL 2000 ppm IDIH 4

Routes of Exposure: inhalation

Acute/Chronic Symptoms: _Narcotic in high concentrations, headache, lassitude,
and nausea. Chronic: anemia and dermatitis.

First Aid: _Skin: soap and water wash immediately; eye: irrigate immediately;
inhalation: fresh air and artificial respiration; ingestion: medical attention




. Chemical Name: Toluene
JITI. HAZARDOUS CHARACTERISTICS Reference

A. Combustibility Yes X No 4
Toxic by-products

B. Flammability IEL 1.0% UEL __7.0% 4
C. Reactivity Hazard strong oxidizers 3
D. Corrosivity Hazard yes/no pH:

. Neutralizing agent:
E. Radiocactive Hazard Exposure Rate

Background yes/no —_—
Alpha particles yes/no '
Beta particles yes/no

Gamma radiation yes/no

IV. REFERENCES

The Merck Index, 10th Edition, 1983

Documentation of the TLV, 4th Edition, 1980

NIOSH Pocket Guide for Chemical Hazards, 1985

NEPA, Protection Guide on Hazardous Materials, 8th
. Edition, 1984




HAZARDOUS SUBSTANCE INFORMATION FORM

Chemical Name: Behzene

I. PHYSICAL/CHEMICAL PROPERTIES

Reference

Chemical Formila _C6 H6

Natural Physical State at 25°C _liquid 1,2
Vapor Pressure _75 mm Hg at 20°¢ 1,2'
Melting Point %r/% Boiling Point 8o °F°c 1
Flash Point (open or closed cup) 12 Oc/°F 1,2
Solubility - H,0 __18% 2
Other _in alcchol, Acetone Ether 1

Physical Features: (odor, color, etc.) _colorless liquid with odor of
aromatic hydrocarbons IP = 9.24 V. Relative response on HNU = 10

II. TOXTOOLOGICAL DATA

Standards: 10 ppm  TLV 10 pom _ PEL 2000 ppm  IDIH 2
Routes of Exposure: inhalation
Acute/Chronic Symptoms: _Upper respiratory irritation, muscle spasms, slow
pulse, irritated eyes and skin burns. #*Suspect human carcinogen.

First Aid: _ Eyes: irrigate immediately; Skin: water flush immediately,
Inhalation: fresh air and artificial respiration; Ingestion: medical attention
immediately.




Chemical Name: _Benzene

JII. HAZARDOUS CHARACTERISTICS

A. Cambustibility Yes X No
Toxic by-products

B. Flammability 1EL _ 1.3% UEL 7.1%

C. Reactivity Hazard _Strong oxidizer, chlorine

D. Corrosivity Hazard yes/no pH:

Neutralizing agent:

Reference

E. Radioactive Hazard Exposure Rate
Background yes/no
Alpha particles yes/no
Beta particles yes/no
Gamma radiation yes/no

IV. REFERENCES

Documentation of the TIV’s, 4th Edition, 1980
Pocket Guide to Chemical Hazards, NIOSH, 1985




HAZARDOUS SUBSTANCE INFORMATION FORM

Chemical Name: _Ethyl Acetate

I. PHYSICAL/CHEMICAL PROPERTIES
Reference

Chemical Formula CH, CO0C, H8
Natural Physical State at 25°C liquid
Vapor Pressure 76 p Hg at 20°%¢

' Melting Point =117 ___°F/°C Boiling Point _ 171
Flash Point (open or closed cup) 24 °c/°F
Solubility - H,0 8.7% soluble in water

Other _soluble in alcohol. and ether

F/C

=N NN NN

Physical Features: (odor, color, etc.) _colorless liquid with a
pleasant, fruity odor (2) IP = 10.11 eV

TI. TOXICOLOGICAL DATA

Standards: 400 ppm (3) TIV 40 ppm(2) PEL 10,000 ppm IDIH _2

Routes of Exposure: _Inhalation, Ingestion, Skin Contact, Eye Contact

Acute/Chronic Symptoms: _Irritation of the eyes, nose, and throat; narcosis,
dermititis

First Aid: Eye contact: irrigate immediately; Skin contact: water flush
; Inhalation: artificial iration; Ingestion: get medical attention
imediately (2).




Chemical Name: Ethyl Acetate

ITI. HAZARDOUS CHARACTERISTICS

A. Combustibility VYes _X No
Toxic by-products

R

B. Flammability IEL 2.2% UEL 11%

C. Reactivity Hazard _incompatible with nitrates,

stronqg oxidizers, alkalis, and acids

D. Corrosivity Hazard yes/no pH:

Neutralizing agent:

E. Radioactive Hazard Exposure Rate

Background yes/no

Alpha particles yes/no
Beta particles yes/no

Gamma radiation yes/no

IV. REFERENCES

(1) The Condensed Chemical Dictionary, 10th Edition

(2) The Pocket Guide to Chemical Hazards, NIOSH, 1987
(3) Threshold Limit Values and Biological Exposure

Indices for 1988-89, ACGIH

MG/10-86/Form 2

Reference



HAZARDOUS SUBSTANCE INFORMATION FORM
4

Chemical Name: _Iead, inorganic dusts

I. PHYSTCAL/CHEMICAL PROPERTIES

Reference

Chemical Formula _FPb 1

Natural Physical State at 25°C _solid 1

Vapor Pressure _N/A mm Hg at 20°%

Melting Point _600 __°F/°C Boiling Point _ 900 °r/°c

Flash Point (open or closed cup) N/A °C/°F

Solubility - H,0 __ N/A

Other _N/A

Physical Features: (odor, color, etc.) appearance and odor vary depending
upon specific compound.
II. TOXTICOLOGICAL DATA

Standards: .15 my/m TILV 0.05 mg/m PEL N/A _ IDIH

Routes of Exposure: inhalation and ingestion

Acute/Chronic Symptaoms:Acute: lassitude, pallor, constipation, abdominal pain,
gingival qum line, tremors. Target organs: GI tract, CNS, kidneys, blood.

First Aid: Eyes: irrigate immediately; Skin: scap and water wash promptly:
Inhalation: fresh air and artificial respiration: Ingestion: medical attention
. immediately.




' Chemical Name: _lead, inorganic dusts :

III. HAZARDOUS CHARACTERISTICS

Reference

A. Combustibility Yes No _X
Toxic by-products
B. Flammability 1EL __N/A UEL
C. Reactivity Hazard None
D. Corrosivity Hazard yes/no

E.

Neutralizing agent:

Radioactive Hazard
Background yes/no
Alpha particles yes/no
Beta particles yes/no
Gamma radiation yes/no

IV. REFERENCES

The Merck Index, 10th Edition, 1985
Pocket Guide to Chemical Hazards, NIOSH, 1985

Exposure Rate




