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North Carolina Department of Human Resources 
Division of Health Services 

P.O. Box 2091 • Raleigh, North Carolina 27602-2091 

- Ronald H. Levine, M.D., M.P.H. James G. Martin, Governor 
David T. Flaherty, Secretary August 9 1 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. 

BIN/letjtravssi 
cc: Kelly cain 

Sincerely, 
~··· 

~ 
Bruce Nicholson, Environmental Engineer 
Division of Solid Waste Management 
Superfund Section 
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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 is an operating 
pharmaceuticals plant that manufactures intravenous 
solutions. The plant is located on Highway 221 approximately 
eight miles north of Marion, McDowell County, NC, 

0 
in the 

community of North Cove. The site coordinates are 35 50' 9" 
North latitude· and 81° 59' 36 11 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. BLS 

1 480 8 10.5 
2 525 8 10.8 
3 300 6 9 
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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Figure 2 

Figure 2 . Disposal Area (Now Paved) in Foreground 

With Paint Shop in Background. Looking West. 

FJ.gure 3 . Looking Southwest From Disposal Area, Pat 

DeRosa Sampling Monitoring Well in Background. 

Figure 4 . Sampling Moni taring Well, Looking South. 

Figure 5 . Process Well No. 3, Looking East. 



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. 
over 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 Regulatory History 

Baxter filed a CERCLA 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) 

On March 28, 1989, Pat DeRosa and Bruce Nicholson 
conducted a site sampling visit to the Travenol Laboratories 
site. TB:e 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 oil) 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, ooo 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 Catawba River (8}. The 15-stream mile 
target distance limit 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 body; 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 Geology, 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 layered gneiss is distinguished by 
compositional layers 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 limit. 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 soil 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 

1-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 located in Woodlawn, NC, 
four miles southeast of the site. Much of the land in the 
area is is 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 CUTUlative 
miles £2!:m! Per House PQ!!!lation PQ!!!latfon 
0·1 45 3.8 171 171 
1-2 57 3.8 217 388 
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 Pop~lation For Travenol Labs 
Site (1,8,16) 

Radius, House Count COII1lUli ty Well Baxter Total CUTUlative 
miles PQI;!!latfon S~tem Po~lation E~lo:z:ees PQI;!!lation PQ!!!lation 
0·1 171 185-a 2,400 2,756 2,756 
1-2 217 0 217 2,973 
2-3 365 96-b 461 3,344 
3-4 764 475-c 1,239 4,673 

a 
b North Cove Elementary School 

Scenic Mobile Home Village (not included in house count) 
c 

Woodlawn 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). 



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 levels 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 sol vent disposal 
taking place. The complete analysis data are presented in 
Appendix B. 

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

Substance 
Arsenic 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

- - - - Concentration, mg/1 - - - -
Monitoring Well #1 Process Well #3 

<0.01 < 0.01 
<0.005 < 0.005 

0.02 < 0.01 
0.04 < 0.03 

<0.0002 < 0.0002 
<0.005 < 0.005 
<0.05 < 0.05 



5.0 TOXICOLOGICAL AND CHEMICAL CHARACTERISTICS 

The petroleum distillates and aromatic compounds that may 
have been present in the paint sol vents 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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Coaiu of Possession: 

.l-~1#;n~ 
2. 

signature 

·flJ ... : ~-U\.UYY\. _/, 
title 

3-31- ~7 
inclusive dates 

. 3. 
sig-;&ature title :i.!J.clusive dates 

Res~:r.s reported 

sig.-;a;:ure title cic.te 

• Ins:~uctions: Cpmplete all applicable inforrnc.tion inclucir.g signatures, and 
subm.it. \..~ith ·.analysis request forms. 

~- ~ . . ·.· 

r 
~--_ .. , 

.·: 

·;: 

' .\ 



.. 

N. C. Department of H~man Resources 
Division of Health Services SAMPLE ANALYSES REQUEST 

·P 
State Laooratory of Public Health 

P. 0. Box 28047 
~,.). 306 N. Wilmington Street e Raleigh, 27611 

Site Number __,_· M...!. . ..look-~i>~0.£>5"'1..J.-JL.. ,_/4~0::....~]..Jo:;(GL4_.__ ____ Field Sample Number_. _4:...-3-=--1/4.=-.JL--. _· --------

Name of Site _:C..L-.JR~A-V..E....!!::e=M~O:A.oC.e-e.....JlL,..o..A:B!L.>..L"-"""S _ _..,_=r=M..:...=r..;..__ Site LocaJ;ion 11 t.,QIJtuEL.L CJ:JVN rrr 
Collected By 13tUC.f. Jit[JW.s rrtJ ID# _5'=-Cf.t-- Date Collected · 3/2J~/~1 Time ____ _ 

Type of Sample: 

Environmental 

_£ Groundwater (1 ). 

__ Surface Water (2) 

--Soil (3) 

__ Other (4) 

Concentrate 

__ Solid (5) 

__ Liquid (6) 

__ Sludge (7) 

__ Other (8) 

No .. 
Comments 

1 

INORGANIC CHEMISTRY ·-

Extractable& 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 --

(6R~A.Nln :HEMISTRY 

Parameter Results mg/1 Parameter Results mg/1 Parameter Results mg/1 

z&T:GC/MS _EDB --Methoxychlor 
Acid:B/N Ext. __ PCB's --Toxaphene · . 

_TQX L Petroleum _2,4.-D 

-- __ Endrin __ 2,4,S,TP (silvex) 

-- · __ .Lindane --
MICROBIOLOGY RADIOCHEMISTRY 

Parame.ter Parameter Results PCi/1 

__ (MF) Coliform Colonies/lOOmis __ Gross Alpha 
__ (MPN) Coliform Colonies/lOOmis __ Gross Beta 

-- --
-- --

~eReceived 3-31-~ M .. S-,;t3cf7 Date Reported 
f)JJA n 

Date ~nalyzed -*=--~11..;_-....:(,?::.._~!...:():::..J:;-=------------
Lab Number -----"-~..:....!· fl~,.!o00~8J..5...,.. u.6.z..._ ______ _ 

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

' · .. 



N.C. Department of Human Resources 
Division of Health Services . SAMPLE ANALYSES REQUEST 

State Laboratory of Public Health 
P. 0. Box 28047 

306 N. Wilmington Street 
Raleigh, 27611 

s~umber NuDos:I/C/0704 Field Sample Number __ L/::....=3~7_0 _________ _ 
NameofSite TR.AVeNOL (ABS 
Collected By 1jP..cJGf;. ,r./t(.J1ots rrN ID# 

Type of Sample· 

r IIC Site Loca~ion -;-L/1...!--C..~~~~:..:.:td.~'£?L.=~--=c._.av;==:...::::.W~rrt~---
59 Date Collected · 3/z.S/tB7 Time ____ _ 

Environmental Concentrate Comments 

_L_ Groundwater (1) Solid (5) So.~k.. N6. I 
___ 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 _TQC --

__ Silver __ Iron --
-- __ Lead --
-- __ Manganese --
-- __ Mercury --
-- __ Nitrate --
-- __ Selenium --

CoRGANic_Y.l.:rJ;.YysTRY 

Parameter Results mg/1 Parameter Results mg/ 1 Parameter Results mg/1 
~ 

I.JL. P& T:GC/MS _EDB __ Methoxychlor 
--Acid: BIN 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/lOOmis __ Gross Alpha 
-- (MPN) Coliform Colonies/lOOmis __ Gross Beta 

-- --
-- --

Received 3~31-'8"'1 ~~ Date Reported 
PI 

Date Extracted------------------ Date Analyzed .5·;2 -<§q "J'U.tr 

Reported By --------------- Lab Number ~QQ857 
DHS 3191 (Revised 7/85) 
Solid and Hazardous Waste (Review 7/87) 



. N.C. Department of Human Resources 
Division of Hea!th Services SAMPLE ANALYSES REQUEST 

State Laboratory of Public Health 
P. 0. Box 28047 

306 N. Wilmington Street 
A Raleigh, 27611 

Si~umber tVuDQs:l {c.f0704 FieldSampleNumber __ 4~3~7_./_· _______ _ 
NameofSite TR.AVt:.tVOL, (Ass rile SiteLoc~ion /1~/)tJtd£LL 
Collected By ~t<JGE ~tJICjkn.scrtJ ID# -----"5'=..-~.9 __ Date Collected 3/z..S/IJ<J 
Type of Sample: 

Environmental 

__L Groundwater ( 1) 
---Surface Water p.) 
__ Soil (3) 

__ Other (4) 

Concentrate 

__ Solid (5) 

___ Liquid ( 6) 

__ Sludge (7) 

__ Other (8) 

Comments 

No. 2.. 
· t0~ll ~z. 

INORGANIC CHEMISTRY 

Extractables Total . 
Parameter Results mg/1 Parameter Results mg/ 1 . Parameter 

__ Arsenic __ Arsenic __ Silver 
__ Barium __ Barium __ sulfates 
__ Cadmium __ Cadmium __ Zinc 
__ Chromium __ Chloride _Ph 
__ Lead __ Chromium --. Conductivity e Mercury. __ Copper _TDS 
__ Selenium __ Fh:xoride _TOC 
__ Silver __ Iron --
-- __ Lead --
-- __ Manganese --
-- __ Mercury --
-- __ Nitrate --
-- __ Selenium --

(ORGANI~HEMISTRY 
Parameter Results mg/1 Parameter Results mg/1 Parameter 

z&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 

Time ____ _ 

Results mg/1 

Results mg/ 1 

Parameter Parameter Re.sults PCi/1 

-- (MF) Coliform Colonies/lOOmis 
-- (MPN) Coliform Colonies/lOOmis 

Recdved 5- 31-<f.Cf .X8 
Date Extracted Bf.JPt 4-13 -gq <XB ,a.ll 1Yn0 

__ Gross Alpha 
__ Gross Beta 

Date Reported -;;-;;-;>r----------------­
Date Analyzed &>Lf-1 ~-~1 e,&-

Reported By -------------- Lab N~mber ~!}08£8 
DHS 3191 (Revised 7/85) 
Solid and Hazardous Waste (Review 7/87) 

.\ 

t, 
£! 

.i 



N. C. Department of Human Resources 
Division of Health Services SAMPLE ANALYSES REQl)EST 

State Laboratory of Public Health 
P. 0. Box 28047 

306 N. Wilmington Street 
A · ' Raleigh, 27611 

Si~umber NC<DQs:f /C/0704 Field Sample Number __ 4......:3==---..:7~2..~--------
NamcofSite TR.!Wt.NOL, CA·BS .ri/C SiteLoca~ion !ft--/)t;td£?L. 
Collected By 13t<.JGf; .rJt(Jkrc.srrt/ lD# -=3::.._9_,___ Date Collected 3/z.~(/!lJ 
Type of Sample~ 

Environmental 

_L_ Groundwater ( 1) 

__ Surface Water (2) 

__ ·soil (3) 

__ Other (4) 

Concentrate 

__ Solid (5) 

__ Liquid (6) 

__ Sludge (7) 

__ Other (8) 

Comments 

No. 7.-

weH No, Z. 

INORGANIC CHEMISTRY 

Extractables Total 

Parameter Results mg/1 Parameter Results mg/1 Parameter 

__ Arsenic __ Arsenic __ Silver 
__ Barium __ Barium __ Sulfates 
__ Cadmium __ Cadmium __ Zinc 
__ Chromium __ Chloride _Ph 
__ Lead __ Chromium __ Conductivity 

--Mercury __ Copper _TDS 
__ Selenium __ Fluoride _Toe 
__ Silver __ Iron --
-- __ Lead --
-- __ Manganese --
-- __ Mercury --
-- __ Nitrate --
-- __ Selenium --

(ORGANIC):HEMISTRY 

Parameter Results mg/1 Parameter Results mg/1 Parameter 

I..::L_ P& T:GC/MS _EDB __ Methoxychlor 
__ Acid: BIN Ext. __ PCB's __ Toxaphene 
_TOX __ Petroleum _2,4~D 

-- __ Endrin. -- 2,4,5~TP (silvex) 

-- __ Lindane --

MICROBIOLOGY RADIOCHEMISTRY 

Time ____ _ 

Results mg/1 

·-

Results mg/1 

Parameter Parameter Results PCi/1 

__ (MF) Coliform Colonies/lOOmis __ Gross Alpha 
__ (MPN) Coliform Colonies/lOOmis __ Gross Beta 

-- --

• --

Date Received 3, 31-39 J<B Date Reported "--7r-:-----------------
"l 

Date Analyzed _ __l.<O:~-.a2.,._-_s&>:.l_.!.q---.:.-nur.=;;:;;:__ ________ _ O:tre Extracted------------------

Reported By Lab Number __ __:~:....:..··-=(}:.....::Q::...:8::::...::::5~9~-------
DHS 3191 (Revised 7185) 



N.C. Department of Humari Resources 
Division of Health Services · . SAMPLE ANALYSES REQUEST 

r 
State Laboratory of Public Health 

P. 0. Box 28047 
306 N. Wilmington Street 

Raleigh, 27611 

-L-.!M-lo<:u~D-~..O~S'1~/~cJ~O:::....LJ.l::.L0....a...4 ___ Field Sample Number _..L/_=3-=as='""""""'-------
Namc of Site _T.J.......JR.~AV!...L.!:t=::.!.!V!...l0£.1.C-=<'----I.(......,ABL!.J.;;.<:....S~---:::L=-'-'itfi~C::;....__ Site Loca~ion . /1 t., /)tJtd ELL-
Collected By 1JP..uGf;. .tf[(Jfrns rrtJ ID# _5'=-1..___ Date Collected --==3~/....:Z..=-=:S:..t.ft.l-<o':...f-7--- Time ___ _ 

Type of Sample· 

Envir.onmental 

15/fll- Groundwater (1). 

___ Surface Water (2) 

__ Soil (3) 

__ Other (4) 

Concentrate 

__ Solid (5) 

__ Liquid ( 6) 

__ Sludge (7) 

___ Other (8) 

INORGANIC CHEMISTRY 

Extractables 

Parameter Results mg/1 Parameter Results mg/1 

__ Arsenic __ Arsenic 
__ Barium __ Barium 
__ Cadmium __ Cadmium 
__ Chromium __ Chloride 
__ Lead __ Chromium 

.Mercury __ Copper 
__ Selenium __ Fluoride 
__ Silver __ Iron 

-- __ Lead 

-- __ Manganese 

-- __ Mercury 

-- __ Nitrate 

-- __ Selenium 

(9RGANICPHEMISTRY 

Parameter Results mg/1 Parameter Results mg/1 

I~P&T:GC/MS _EDB 
__ Acid:B/N Ext. __ PCB's 
_TOX __ Petroleum 

... __ Endrin --
-- __ Lindane 

MICROBIOLOGY 

Comments 

Total 

Parameter Results mg/1 

__ Silver 
__ Sulfates 
__ Zinc 
_Ph 
__ Conductivity 
_TDS 
_TOC 

--
--
--
--
--
--

Parameter Results mg/1 

__ Methoxychlor 
__ Toxaphene 
_2,4-D 
-- 2,4,5-TP (silvex) 

--
RADIOCHEMISTRY 

Parameter Parameter Results PCi/~ 

__ (MF) Coliform Colonies/lOOmis __ Gross Alpha 
_. _· (MPN) Coliform Colonies/lOOmis __ Gross Beta 

-- --
-- --• Date Received 3-31- R9 O{P Date Reported------------------

{'1 
Dntc Extracted------------------ Date Analyzed 5-:;J -?q -nw 
Reported By --------------- Lab Number ~QQ870 . 
.J?H.S 3191 (Revised 7185) 



~AND ACID 
WID~TMLES 

COMPOUND 

N-nitrosodimethylamine 
bis(2-chl =~· 'l)eth_gr: 
2-ch loruvm: "'"' 1 

1,3-dichlorobenzene 

1,2-dich1orobenzene 
ili(~h_loroi -'"'V:fllethe.r_ 
hexachl' 

ni tf'uut: ~t:uo: 
_J O>UIJIIVI VII"C 

2 -n l t f"UJ)IIt::III.,IJ 

2. 4-d i lrel.n~l pheno 1 
lliC2-ch1 ·)methane 

1.2.4-trichloi"Ql>e_nze..M. 
naphthalene 
hexachlorobutadiene 
4-ch1or- · .,.,, 
~xach_1 n"""""': 1 opentadi ene 
~trichl< uvm:al\.ll 
2~ronaphtha lene 
"'' •vlene 
dimethyl phthalate 
2.6-dinitrotoluene 

2,4-dinitrotoluene 
4-ni truvuo: IKJ 1 

fluorene 
4-chlu'uv""'"ilPhenylether 
diethyl phthalate 
4 , 6-d in i tM-o-ct"'::.O 1 

a 
~-u' ... ,........,,..,, 'lphenylether 
hexachlorobenzene 
n.>nt'\chh .. , uva..:;uv' 

ar-+1 ·~ 

dibutyl phthalate 
fl uoranthene 

J - Estimated value. 

STATE LABORATORY OF PUBLIC HEALTH . 
DIVISION OF HEALTH SERVICES, N.C. DEPARTMENT OF HUMAN RESOURCES 
P.O~ BOX 28047- 306 N. ~ILHINGTON, ST., RALEIGH, N.C. _27611 

ORGAN r. ~EHICAL ·ANALYSIS 

FIELD # l./3~_q_ JJ__ ?_7/_ 
TYPE L ) (I) ( ) ( ) 

ISOfti-Ii"'n 
/0/330 

/0/~30 
r 

50/Jt:-JSO 

to/.330 
J.iU.S30 
lsoi!&~So 
/tJ/330 

K - Actual value is known to be less than value given. 

( ) _i ) 

pg/1 pg/'lcg_ _1!9/'_l pg/lcg 

jill Actual value is known to be greater than value given • 
• Haterial was analyzed for but not detected. The nllli>er is the Hininun Detection Limit. m1JL 
NA - Not analyzed. - - - _ 
1/ -·Tentative identification. 
g1- On NROC List of Priority Pollutants. 

N.C.· V.i..v.i.&.i.on o6 HeaLth SeJLv.i.c.u 
VHS 3068-0 (4/86 Labo~o~y) 



STATE LABORATORY Of PUBLIC HEALTH 
DIVISION Of HEALTH SERVICCS; N.C. DEPARTMENT OF HUMAN RESOURCES 

P.O. BOX 28047- 306 N. YILHINGTON, ST .• RALEIGH, N.C. 27611 

A ORGANIC ~EMICAL ANALYSIS 

.,~--------~--~~~~~~----~----~--~----WJ oo qoog~{p C11JO gt, g BASE/NEUTRAL AND ACID 
EXTRACT ABLES 

COHPOUNO 

pyrene 
benzidine 
butyl benzyl phthalate 
benz(a)anthracene 
chrvsene 
3 3-dichlorobenzidine 
bis(2~thvlhexvl)ohthalate 

di-n-octyl phthalate 
benzo(b)fluoranthene 
benzo(k)fluoranthene 

J0/330 

S0/165'0 
/()/.330 
i/()/.S3_0 
S0/11£0 

.:.;be:..:.n:.:ZO.:.;(>-=a~)IIPt:..L:...VIre=..:ne.:..:..... ____ __;l---+--+---t---t---t---1------+-----t-----t----- , .. 

.:.:in~de=no~(~lc ,.2:.L·•3::.-c--==-d)u:IIP:.L.:...:Yire::.:.:ne:.::._ _ _..;l---+--+---t---t---t---l------+-----+-----i------ ·; 
dibenzo(a h)anthracene 
benzo(g,h i)perylene 

aniline 
benzoic acid 
benzyl alcohol 

.. 4-chloroaniline 

.. dibenzofuran 
2-rrethylnaphthalene 
2-rrethvl pheno 1 
4-rrethylphenol 
2-ni troani line 
3-ni troani line 
4-nitroaniline 
2.4 5-trichlorophenol 

SO!JbSO 

+1- ~Cid(+) (-) 
(} 

mJ)t-
J- Estimated value. H2.0/ Sell-

~ K - Actual value is known to be less than value given. 
l - Actual value is known to be greater than value given. 
U- Haterial was analyzed for but not detected. The number is the Hinimum Detection Limit. 
NA - Not analyzed. 
1/ - Tentative identification. 
~I -On NRDC List of Priority Pollutants. 

N.C. V.i.v.i..6.i.on o 6 He.a.Lth SVLv.i.cu 
VHS 3068-0 (4/86 Labo~o~yl 

n)::Z>t ... -



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

P.O. BOX 28047 - 306 N. \./Ilt11NGTON, ST., RALEIGH, N.C. 27611 · 

ORGANIC CHEMICAL ANALYSIS 
lo..h bla.nk 

PURGEABLE COMPOONDS LAB NO qooWr.~ cioo'Rrnq qoa?70 
FIELD II 4370 lf37-:J. '-1:365' 

COMPOUND TYPE ( I ) ( I) _L '+') ( ) 

UNITS I tGQilluo/kQ lrUQ/1 )lJq/kq II' uQ/ 1 \Jq/kq lJQ/1 lJQ/kg 
chlorO"nethane _F)M-9'/J - 11 1.1 -u...... 
brarcmethane . ' 
dichlorodifluoromethane 
vinvl chloride 
chloroethane 
methvlene chloride 
trichlorofluoromethane 'V 
ethene 1 1-dichloro +rnCJ:I 
ethane 1 1-dichloro- ~:r 
1.2-trans-dichloroethene L 
chloroform +rev o 
ethane 1 2-dichloro- u 
ethane 1 1 1-trichloro- l::f 
carbontetrachloride LL 
bromodichloromethane 
orooane 1.2-dichloro-
1 3-trans-dichloroorooene 
trichloroethylene 
lorodib~thane 
zene 

ethane. 1 1 2-trichloro-
1 3-cis-dichlo vv1UVtne 
2-chloroethvl vinvl ether 
brarofonn 
ethane. 1 1 2 2-tetrach1oro-
ethene. tetrachloro-
toluene 
chlorobenzene 
ethvlbenzene ,v ' '\II \V 

acetone 5~f L LL LA-
2-butanone 
carbondi sulfide 
2-hexanone 
4-m?thvl-2-oentanone 
stvrene 
vinvl acetate I 

xvl enes tfcrl-ar) '\ v ,v 
" I/ \V .-

J - Esttmated value • 

• 

- Actual value is known to be less than value given. 
Actua~ value· is known to be greater than value given. 
Hatertal was analyzed for but not detected. The nurber is the 11ininun Detection Limit. 

NA - Not ana 1 yzed. 
1/- Tentative identification. 
£!-On NRDC list of Priority Pollutants. 

N.C. Division of Health Services 
DHS 3068-o (~/86 Laboratory) 

( ) ( ) 

1-19/1 uQ/ko uo/1 lJQ/kQ 



,. SOLID Ah""D 
·~ ... . . 

Chc.in of· Cust:od,· Record 
. . 

Bazardous ~ast:e Materials 

.e 
Loca~ic~ of Sempling: Genera~or . . 

____ Storage Facility Disposal ?acility _____ Landfill 

_ _L_Other: Cc/i!.CL!S 5116 

Coo:pany's Name Trwen.a/ {,.ahs {C.ur-Y"ex.+ly &tt:)re~~phone( 7:0,{) 7Js-~-4t'£{ 

Adc5.ress us 22- r. N. J'Uu.v-,' NC.... ,..:..'2-

C.ollector 1 s N 

Date 

Type 

. .Field Information. 

~ a<rt' .,.,, •f?tJlifs 1 2 i z 

·F!_d Sampl~ No . 3].} / 3 Z-7 2.. __ _ 

Coain of Possession: 

1. 

2. 

..., 
,:). 

sig;;c.ture 

!\es-.::-;:s reported 

sig&.c. -.:ure 

Time Sampled ------------------------

title 

Lit:le 

t.i~le 

·, 

: 
J 

skJJ - .rh ,rfH :-: 
inclusive dates .. 

,. 

ihciu~ive dates 

:Lw.!~lusive dates ! 
l 
~­
:;. 

-~~ 

c5.ate 

Ins:::;:-uco:ions: C9mplete a.ll applicable infon:::c.t:ion incluciir.~ signatures, B.nd 
submit ~ith2nc.lysis request forms . 

. · 



N. C. Department of Human Resources 
Division of Health Services SAMPLE ANALYSES REQUEST 

State Laboratory of Public Health 
P. 0. Box 28047 

. 306 N. Wilmington Street 
Raleigh, 27611 

NuDos:J /C/-0704 FieldSampleNumber __ 3_2:_,_1 _______ _ Site Number 

Name of Site _T_.__.R...;:u....J.A-V..z...=.e..:....:M'""'O~L""-----'-'{. JltBcLJ-.A....:;......cSo....--__,X,::;;o__..t..../(lj__,L,"'--- Site Loca~ion /1 ~ /)tJtd ELL- . c..av-;1.1 rri. 
Collected By 1jtua;. .rJt(j{otsrrN ID# _8=--9...__ Date Collected · 3/'2-~/!37 Time..;..,\,_· ·_. __ _ 

Type of Sample: 

Environmental 

_L_ Groundwater ( 1.). 

___ Surface Water (2) 

--Soil (3) 

__ Other (4) 

Extractables 

Concentrate 

__ Solid (5) 

__ Liquid (6) 

__ Sludge (7) 

__ Other (8) 

INORGANIC 

Parameter Results mg/1 Parameter 

__ Arsenic 
__ Barium 
__ Cadmium 
__ Chromium 

Lead 
.Mercury. 
__ Selenium 
__ Silver 

Arsenic 
Barium 

LCadmium 
~hloride 

hromium 
__ Copper 
__ Fluoride 

zlron 
Lead -z Manganese 
Mercury 

~itrate 
__ Selenium 

Results mg/1 

LO~D/ 

<e>.oos-

o.o:J-

t9t~'t 

-< 0 • cfV"O ;l._ 

.<.. 0 • c:.JC) ~ 

ORGANIC CHEMISTRY 

Parameter Results mg/1 

_P&T:GC/MS 
--Acid: BIN Ext. 
_TOX 

--
--

Parameter 

__ (MF) Coliform Colonies/lOOmis 
__ (MPN) Coliform Colonies/lOOmis 

Parameter 

_EDB 
__ PCB's 
__ Petroleum 
__ Endrin 
__ Lindane 

Results mg/1 

Parameter 

__ Gross Alpha 
-- Gross Beta 

Date Extracted------------------- Date Analyzed 

. ·.~: 

Results mg/1 

<CJo~ 
'" 

__ Zinc 
_Ph 
__ Conductivity 
_TDS 

"-' TOC 

Parameter Results mg/1 

--Methoxychlor 
__ Toxaphene 
_2,4-D 
-- 2,4,5-TP (silvex) 

--

Results PCi/ 1 

Reported By -------""•!:.------------- Lab Number ----------..,...----------

DHS 3191 (R~vised 7185) 



:.t. .·· -· 
. N. C. Department of Human Resources 

Division of Health Services ·SAMPLE ANALYSES REQUEST 
State Lai'orat~r~ of Public Health ~~ 

· P. 0. Box 28047 ;_;; 
306 K Wilmington Street ;: 

Raleigh •. 27611 ~· 

Si!umber NtDQs:J/C/0764 
NamcofSite Tf<.f+VeNOC... (,/1-BS :C//C, 

Field Sample Number -:---::-=~=--~==:=::::::;;;;;;~:------­

Site Location -:---"LL__!:.:::::!::~~~'Ql~$f.¥~lF~:-----

Collected By 1j~ . .CJCf;. t/tL/frn.S crN ID# --=3::..-l9~- Date Collected --=.L-..:=.fl..<!.~;w..:.......-­
Type of Sample: 

Environmental 

_L_ Groundwater (1). 

___ Surface Water (2) 

__ Soil (3) 

__ Other (4) 

Concentrate 

__ Solid (5) 

___ Liquid (6) 

__ Sludge (7) 

__ Other (8) 

QNORGANi"0pHEMISTRY 

Extractable& Total 

Parameter Results mg/1 Parameter Results mg/1 Parameter. 
, .. · . 

__ Arsenic LArsenic L.. C),-0 l v" Silver , 

__ Barium Barium __ Sulfates 
__ Cadmium 2cadmium <tJ#oo.s- __ Zinc 
__ Chromium ~hloride _Ph 

Lead hromium <..o .CJ l --Conductivity 
~ercury __ Copper _TDS. 
__ Selenium __ Fluoride _TOC -

__ Silver zlron --
-- Lead < ()f ~ ]_ --
-- zManganese --
-- Mercury ..<_o.ovu?- --
-- -~itrate --
-- _'_Selenium <::: d • c/t:1.S- --

ORGANIC CHEMISTRY 

Parameter Results mg/1 Parameter Results mg/ 1 Parameter 

_P&T:GC/MS _EDB __ Methoxychlor 
__ Acid: BIN Ext. _PCB's __ Toxaphene 
_TOX __ Petroleum _2,4,D 

-- __ Endrin __ 2,4,5,TP (silvex) 

-- __ Lindane --

MICROBIOLOGY RADI 

~esults mg/1 

..:::.. 0 -~ .s-

Results mg/1 

Parameter Parameter Results PCi/ 1 

__ (MF) Coliform Colonies/lOOmis 
__ (MPN) Coliform Colonies/lOOmis 

__ Gross Alpha 
__ Gross Beta 

Date Recdved __________ __..:_ ______ _ Date Reported ----1-r--<~Y....IL-,£----------­

Datc Extracted------------------ Date Analyzed 

Reported By ------------------- Lab Number ____ i.J_._[_;:~_:-=[;._4..!....,;k:....:.·. :....1 .:...: ~.:..__-_4~;._'-'·'c..' ------

DHS 3191 (R~vised 7/85) 
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Parenterals Division Baxter Healthcare Corporation 
P.O. Box 1390 

704.756.4151 

• axterj 
1ruvtr.c\ 

Superfund Unit 
Division of Health Services 
"P.O. Box 2091 
Raleigh, N.C. 27602-2091 

Dear Mr. William Meyer: 

Marion. North Carolina 28752 

March 8, 1988 

{. ,:, -..; 

I
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'~)'AGEr.\t\·~' ~ 

-----.--•""' 
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 you have any questions, please call 704-756-4151. 

Sincerely, 

rf2J e~* 
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 <.Jenera! 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 itted to: 

,.".-~HE~~/% Superfund Unit 
Division of Health Services 

P.O. Box 2091 
Raleigh, NC 27602~2091 

Please read instructions before comfJleting. 

Please type or fJrint in black ink. 

A. SITE NAME AND PERSON REQUIRED TO NOTIFY: 

t 
lt1tfl -

I : 
.... J ·\.·.: ( 

Baxter Healthcare Corporation (formerly Travenol Laboratorie~, Inc.) 
!. Site Name 

(One site per form) 

2. Person Completing Form: 
Name Philip K. Castro 
Mailing Address Baxter Healthcare Corporation 

P.O. Box 1390 
City Marion State NC Zip Code ....::.2~8..!.7.=1.5.::2 __ _ 
Telephone ..._( _7::....:0::....4.:...--<)_-'-7-==5'-"'6_-""'-4.=.1::..5 .:..1_. -----

3. Present Owner: 
Name Baxter Healthcare Corporation 
Mailing Address P. 0. Box 1390 

City Marion State NC Zip Code 28752 

Telephone (704 756-4151 

4. Other N/A 

Mailing Address 

City State Zip Code· 
Telephone 

5. Other N/A 

Mailing Address 

---------------·-------------------·-
Cuy _ -·· _ -------- ···-- .. Srart· Zip ( :lllll· 
Telephone ...._ __ _,__ __________ _ 

flHS 35Z4 ( 1111l7l 
Superr"unJ Unit (R~vicw 11/89) 

Present Owner 
Past Owner 
Present Operator 
Past Operator 
Other 

(specify) ----------

Corporation 
Partnership 
Individual 
Other Responsible Party 

(s{>ecih) -----------

Past Owner 
Present Operator 
Past Operator 
Other Responsible Party 

c 
~-
0 0 
L...: 

L 
;-·1 
L· 

(specify) ----------

Past Owm:r 
Present Operator 
Past Operator 
( )rlwr Hcsponsihlt· l'arr y 

(s{Jecif:y) -----------

Page 1 of 6 



Site Name 
Baxter Healthcare Corporation 

B. SITE LOCATION: 

. 

1. Street or Route Address --:H-:-wy....:!-':""• _2_2,;:.1::-:-N-::o_r_t-=h=~,-------------------------
CityorTown ------~Ma=-=-~r_i_o_n~,-=-N_._c_._2_8_7_5_2 _____________ ~----------------
County _____________ M_c_D_o_w_e_l_l ________________________________________ ___ 

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. Attach a Department ofTransportation 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.) 

0 Residential 
0 Business 

~ Industrial 
0 Pasture Land 

0 Forest Land 
~Farm Land 

0 Other (spedh) -------------------

C. TYPE AND YEARS OF OPERATION: 

l. Type of Operation 
Disposal of solvents 

Standard Industrial Classification Code (SIC) __ _,25o..!8o~...3J.:4::t...... _______ _ 
Years of Operation (Dates) from Q_6_1~.2. to l2..1L L 

2. Type of Operation 
Standard Industrial Classification Code (SIC) ----------------­
Years of Operation (Dates) from --1-- to --1--

3. Type of Operation 
Standard Industrial Classification Code (SIC) --------------­
Years of Operation (Dates) from --1-- to --1--

[.1 Present 
[X.J Past 

[. j Present 
['] Past 

U Present 
[J Past 

D. ENVIRONMENTAL PERMIT HISTORY: .. ...:..__ -- -~ ---·-- - -·· - ... - ------

If no environmental permit has been issued, ·ch~~k ·~'No.~e" for each type of permit. Complete for each of the following. 

Type of Permit None 

1. NPDES 
2. Air 
3. RCRA 
4. RCRA interim status 
5. State 

a. Non-discharge 
b. High productivity well 
c. Other (lpecif:y) ------

6. Local (lpecify) ------
7. Other (lpecih) ------

DHS 3524 ( 11/87) 
'iuperlunJ Unit (R~vit·w II/IN) 

Date Expiration Permit 
Number Issued Date Comments 

NC0006564 
1915R7· 

0 7 2 0 5 8 9 --1----1--
Q_ 2...1 _z ~ Q_ .§..; ~ _Q 
--1-- --1...:_­
__ ; __ -:--1--

--1----1--
--1----1--

See attached sheet_ =.._;\ttachmeD{t_U 

--1----1--
--1----1--

NCD059140764 ID --1-- --1--­
EPA notification of hazardous waste activity. 

Page 2 of6 



Site Name Baxter Healthcare Corporation 

E. CURRENT ENVIRONMENTAL PERMITS: 

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

e 

Type of Permit None 

l. NPDES 
2. Air 
3. RCRA 
4. RCRA Interim status 
5. State 

a. Non-discharge . 
b. High productivity well 
c. Other (specify) __ _ 

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

Permit 
Number 

NC0006564 

1915R7 

Date Expiration 
Issued Date 

~~,-a!_~~,!! 
LL/ JL L Q_6._J ..2.. JL __ , ____ , __ 
--1-- __ , __ __ , ____ , __ __ , ____ , __ 

See Attachment II __ f __ --1-­
--1----1--__, ____ , __ 

NCD059140764 _:__j __ --1--

Comments 

EPA Notification 1of Hazardous Waste Activity 
F. KNOWN OR SUSPECTED 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 D D --1-- 0 0 0 
2. Surface water D 0 __ , __ 0 D D 
3. Surface soil D ~ 121 1..! 19 77 0 D D 
4. Subsurface soil D [] 1971._,1977 D ~ D 
5. Air D [] 197];_,1977 GS fJ n 

Solvents evaporated 

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

1. 0 Solid 5. 0 Non-Containerized Gas : 
2. D Powder 6. 0 Containerized Gas 
3. IKJ Liquid 7. 0 Other (describe) 
4. 0 Sludge 

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

1. 0 Piles 5. 0 Tanks, above ground 9. 0 Drums, above ground 
2. ~ Land treatment 6. 0 Septic tanks 10. 0 Drums, above ground, in open 
3. 0 Landfill 7. 0 Impoundment 11. 0 Drums, below ground 
4. 0 Tanks, underground 8. 0 Underground injection 12. 0 Other (spedfy) ---------

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

1. 0 Organics 7. 0 Bases 
2. 0 lnorganics 8. [] PCBs 
3. lRJ. Solvents 9. [j Mixed municipal waste 
4. [] Pesticides 10. 0 Unknown 
5. 0 Heavy metals . 11. D Other (sped{,) ---------------------
6. 0 Acids 

DHS 3524 ( 11 /87) . 
Superfund Unit (Review 11189) Page 3 of6 



Site Name Baxter Healthcare Corporation 

j. HAZARDOUS SUBSTANCE OR WASTE QUANTITY: (Mare than one may apply.) 

1. Pounds: 4. Gallons: 
0 less than 10 pounds 0 less than 10 gallons 
lJ 10 pounds or more, but less than 100 pounds 
~ 100 pounds or more, but less than 1000 pounds 
[J 1000 pounds or more 

0 10 gallons or more, but less than 100 gallons 
!X] 100 gallons or more, but less than 1000 galions 
[] 1000 gallons or more 

C Unknown 0 Unknown 

2. Drums: N /A 
L less than 10 drums 
[J 10 drums or more, but less than 100 drums 
L 100 drums or more, but less than 1000 drums 
C:::: 1000 drums or more 

5. Total area of site: 
!Z]Iess than 1 acre est. 1500 ft 2 

0 1 acre or more, but less than 5 acres 
0 5 acres or more, but less than 10 acres 
0 10 acres or more 

C Unknown 

3. Cubic Feet: 
0 less than 10 cubic feet 
[J 10 cubic feet or more, but less than 100 cubic feet 
C.: 100 cubic feet or more, but less than 1000 cubic feet 
[] 1000 cubic feet or more 
[XJ Unknown 

0 Unknown 

K. SOURCE OF HAZARDOUS SUBSTANCE OR WASTE USED OR DISPOSED ON SITE: 
(Mare than one ma:t appl:t) 

1. Mining •...••••••....•..•...•....•.••••.•.....•.• 
2. Construction ..•.•.•.•....•..••......•.••••••.•.•.• 
3. Textiles ....••.•••.•.••••..••...•••••••••.•••.••• 
4. Fertilizer . • . • . • • • • . . • . • • • • . . • • • . . • • • . • • • • • • • . . • • • • 
5. Paper I printing ••••.......•..•••••..•••••••••••••••• 

"6. Leather tanning •.•••••••.•..•••••••.••••••••.•..•.• 
7. Iron/ steel foundry .•••..•.••.••••••...•••••••••...•• 
a: Chemical, general ••••••.•••.•.••••••.•••••••.•..••.• 
9. Plating/polishing •••••..•.•..•.•••.•.•..•..•••.••••• 

10. Military/ammunition .••••••••••••••••••••••••••••.•• 
11. Electrical conductors ....•...••••..•.••••••••••..••.• 
12. Transformers ...•.••.••••...••....••••.••••.••..•• 
13. Utility companies .••••••••••..•••••.•••• : • •••...•••• 
14. Sanitary/refuse ••••••••••••..•••..••.•••••••..••••• 
15. Photo finish ..................................... . 
16. Lab/hospital ••••••.••.•••.....••.••••••..•.•..•..• 
17. Wood treating ..••••••.•••..••••••••.•••.•.•.•.•••• 
18. Bartery reclamation .••..•••....••..••.••••••..•.•.•• 
19. Pesticides formulation, packaging and/ or distribution •••...•... 
20. Herbicide formulation, packaging and/ or distribution •.........• 
21. Other Agrichemical formulation, packaging and/ or distribution .•.. 
22. Dry clt:anin~o: ......•....•...........••...•.•.....•. 
23. Petrochemical processing or refining ....•.•...•........... 
24. Unknown ••...•......••••.•.•.......•.•..••.••.•• 
25. Other (specih) Paint solvents .•..•...• 

Used On-Site 
On Site Disposal 

[1 0 
0 0 
0 0 
0 0 
0 D 
0 D 
D D 
0 D 
D D· 
D 0 
D 0 
D 0 
D 0 
0 D 
D D 

(1)[]1 rn 
0 0 
0 D 
0 0 
0 0 
1 .. 1 [l 
I I I I 
u u 
D D 

(l)[JJ ~ 

Off ..Site 
Disposal 

0 
0 
0 
D 
D 
D 
D 
D 
D 
D 
0 
D 
D 
D 
0 
0 
D 
D 
0 
D 
[-:l 
I I 
LJ 
D 
0 

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

in 1977. 
DHS 3524 ( lll8i) 
Superfund Unir(Review 11/89) Page 4 o~6 



Site Name ___ B_ax_t_e_r_H_e_a_l....;;t;.;.;h;.;:c;.;:a;.;:;r..;;;e;,.,...;;C.;:;,o.;:;,r~p,;:,o.;:.r::a.;:.t::.io::.:n::...... _______ _ 

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

Waste Compound5/ .Generated Off ..Site 
Substances On Site Disposal 

l. Paint Solvents rn D 
2. Nitrobenzene []! D 
3. PYEidine rn D 
4. D D 
5. D D 
6. D D 

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

1. IX] Security guard 
2. IX] Physical barrier (steep bank, creek, walls, etc.) 

Describe physical barriers Site was a graveled drive between a storage building 
and a clay bank. 

3. 0 Site completely surrounded by fence 
4. liU Site partially surrounded by fence 

.. 5. OCJ Locked gate 
6. 0 Unlocked gate 
7. 0 No control of access to site 

8. 0 Ocher (specify) -----------------------

On..Site 
Disposal 

[] 
[]l 
l]l 
D 
0 
D 

N. REMEDIAL ACTION: (More chan one may apply.) Site was reported 6/9/81 in a memo to: U.S. 
Environmental Protection Agency, Reg~on IV, Sites Notification, 

1. [] No environmental action Atlanta, GA. 30308. 
2. 0 Environmental study 
3. IX] Remedial action 

The practice of disposing of solvent on a graveled drive was 
discontinued in 1977. The drive was improved and paved. 

0. AVAILABILITY OF ANALYTICAL MONITORING DATA: 

Is analytical monitoring data for the site available? 

DYES 
-- -- - . -- . ··--·-··-- ·-- -- -~ ----- ---· -- . -----

IF YES: check the appropriate box to indicate the purpose for which the data was collected. (More than one may appi). 1 

D CERCLA 
0RCRA 
0 Remedial Action 
0 Environmental Audit 

0 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 OAT A ADDENDUM NOTIFICATION OF AN INACTIVE 
HAZARDOUS SUBSTANCE OR WASTE DISPOSAL SITE. 

DHS 3524 ( 11187) 
SuperfunJ Unit (Review ll/ll9) Page 5 o£6 



Site Name 
Baxter Healthcare Corporation . 

P. CERTIFICATION AND SIGNATURE: 

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

Signature ~1i:J ·Date. 3/sfg·g 

Name and Title (T,pe or priru) __ ....:P:...:hc:..:i:..:l:..:l.::.~. P::.......::K~·:........;C:..:a:..:s:::.;t:..:r::..:o~----------------------

Mailing Address Baxter Healthcare Corporation 

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

NORTH CAROLINA 

;'J(c:J)t?t.uEj L County 

1, C/c@&P !C. 8;.)) j)J X , a Notary Public for said County and Stare, do hereby certify that 

_ _,{1_,/'I:..:....L..I.=L:..:..I..:.fJ_....!K.~.;...· -~-fJ~J....:)....:-IZ;....:..._CJ ____ personally appeared before me this day and acknowledged the due execution 
of the foregoing instrument. 

Witness my hand and official seal, this the -"'-? __ day of _ _./)t'---''--"'/l..L.-'-/(......;....;:(!.;_/-1...;..__ ____ ___, 19 J?Y 
(Official Seal) 

· Notary Public 

My commission expires __ 9,!.___-;:=d;__~Y-______ ...., 19 ? / 

DHS 3524 ( 11187) 
<;u~rfund Unit (Revh:w.ll/89) 
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N.C. Department of Human Resources e Division of Health Services 

e. 

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 Starutes Section 130A~310.1(b) must be 
submitted to: 

Superfund Unit 
Division of Health Services 

P.O. Box 2091 
Raleigh, NC 27602~2091 

P'Lease read instnlctioru before completing. 

P'Lease type or print in black ink. 

A. SITE NAME AND PERSON REQUIRED TO NOTIFY: 

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

(One site per form) 

2. Person Completing Form: 
Name Philip Castro 
Mailing Address P • 0 • Box 1390 

Present Owner 
Past Owner 
Present Operator 
Past Operator 
Other 

[] 
D 
0 
D 
D 

Ciry Marion State NC 
Telephone ( 704-) 756-4151 

Zip Code 28752 (specify) ----------

3. Present Owner: 
Name Baxter Healthcare Corporation 
Mailing Address _P_. 0_.;,. • ....;B:;:,o.::..;x;;:..._=-13=-9=-0;::.._ ________ __:. ___ _ 

Ciry Marion State -=N=C __ Zip Code _,2....,8~7,_,5 ..... 2......_ __ _ 
Telephone ( 704- ) 7 56-4151 

B. SITE LOCATION: 

Street or Route Address _..,..H.,....wy"""-,.,.--;;2:..;;2:..;;1:;_,.::N.;.;:o;.:r=-.:t:..:h.:__ ___________ _ 
City or Town _____ M_a_r_i_o_n_.,=--N_.;_C_.;.._.:2::..;:8""'7'-'5:.:2=------------
County _______ M_c~D....;o;....w....;e.::.;l.::.;l~-------------------

OHS 3S25 (11187) 
Superfund Unit (Review II /89) 

Corporation 
Partnership 
Individual 
Other 

r.xl 
I. i u 
0 

(specify) ----------

Page 1 of 5 



Site Name Baxter Healthcare Corporation 

C. ON ..SITE WATER AND SEWER: 

1. Wastewater Management 

2. 

Does the site currently have an on-site wastewater management system? jQq YES []NO 

Has the site previously had an on-site wastewater management system? ~ YES Ll NO LJ 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. 

Municipal 
Pretreatment 

a. With sludge generation 
b. Without sludge generation 

On-site wastewater disposal 
· a. Drainfield 
b. Septic tank 
c. Land Application 

Biological treatment 
Discharge to surface water 

North Fork 
Name of surface water 
NPDES II NC0006564 

Water Supply Source 

Process 
Wastewater 

Yes No 

D D 

0 0 
D 0 

Ll D 
0 0 
[] D 
(XJ u 

cit1waba J~~er 

Sanitary 
Wastewater 

Yes No 

0 0 

0 0 
D D 

[] D 
D D 
ll 0 
!~l ll 
0 D 

Does the site now have or has it in the past had a water system? :@YES D NO 
If yes, complete the following: . 

Municipal or County -------­
Community ----------­
Non-Community 

Groundwater 
Y:es· No 

[l 
D 
IXl 

0 
Li 
[] 

Surface Water 
Yes No 

D 
L1 
0 

D 
D 
@ 

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

Provide the use of the surface water: f] Production 
0 Fire protection 

Dates of Operation 
Beginning Ending 

--1-- --1--

--1-- --1--
--1-- --1--

--1-- --1--
--1-- --'-1--
--1-- --1--
_Q_ ..UI L 2.. -Et:e,B.ent.. 

--1-- --1--

Dates of Operation 
Beginning Ending 

--1-- --1--
--1-- --1--
_Q.£11..1... --1--

0 Potable 
0 Cooling 
D Irrigation 0 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 ( 11187 J 
Superfund Unit ( R.,view II /89) Page 2 ofS 



Site Namt· Baxter Healthcare Corporation 

D. ON-SITE WELLS: 

Does the site now have or has it in the past had any on-site wells! 
If yes, complete the following: 

f<:~ YES I I NO 

1. Attach 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: 

a. Label the corresponding well on the map required in D. 1.: 
b. Presently used? !Xi YES 0 NO h 

f · · b d See Attac ment II c. I not presently m use, gtve year a andone : -------
d. Type of well: 0 Monitoring D Injection 

[] Production !KJ Fire Protection 
0 Cooling 0 Irrigation 

[] Potable 0 Other (spedh) ------------------

KX YES D NO See Attachment II for Items e-k Permit Number __________________________ _ 
e. Permitted well? 

f. Type of construction: ---------------------------
g. Date installed: -------------------------------
h. Depth of well: 

____________________________ &. 

i. Size (diameter): ------------------------------ inches 
j. Depth to static water level: ------------------------ft. 
k. Has laboratory analysis ever indicated ground water contamination? 0 YES ~ 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: 

1. Owner 
HcDowell County Schools 

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? r.J YES XXI NO 
If yes, complete the following: 

a. Organics 
( 1) Purgeables 
(Z) Base Neutrals/ Acid 
P) PCB 
( 4) Pesticides/Herbicides 
(5) Other 

b. lnorganics 

Date 

---

Laboratory performing analyses: 

Method 

Does the laboratory have EPA contract laboratory status? 

DHS 3525 ( 11/871 . 
Superfund Unit (Review 11/89) 

Method Compounds 
Number Detected 

f.---------

0 YES D NO 

Level 

-------

Page 3 o£5 



ATTACHMENT III 

D.I. ON SITE WELLS 



ATTACHMENT II 

ON SITE WELL INFORMATION 

e 
b. !i ~ Jl ~ r I! !. ,! 

Year Type Permit Type Date Depth Size Depth 
Well II Abandoned Well Ntunber Construction Installed Well Diameter Static 

1 N/A Production 433 Open End 4/28/71 480 1 8" 10 1611 

2 N/A Production 434 Open End 4/28/71 525 1 8" 10 19 1/2" 

3 N/A Production 435 Open End 4/28/71 300 1 6" 9' 

4 N/A Production 464 Open End 7/20/71 450 1 8" 36 1 

4a N/A Production 400 Open End 2/11/71 350 1 6" 11 1311 

5 N/A Production 1374 Open End 9/7/73 230 1 8" 11 1611 

6 8/19/81 Production 55-0069-WC-0020 Open End 8/31/79 210 1 1011 28 1611 

6 N/A Production 55-0069-WC-0021 Open End 6/4/81 400 1 8" 11' 

(Construction) 
7 N/A Production 55-0069-WC-0024 Open End (12/17/84) 254 1 6" 13' 

e 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 1 1011 23 1 

Test Wells 
Site 111 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 

Between 6/11/81 Test 55-0069-WC-0021 
Wells 3 & 4 

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 Baxter Healthcare Corporation 

2. Surface Water- Has surface water monitoring been conducted at the site? [J YES X]X I NO 
If yes, complete the following: 

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

b. Inorganics 

Laboratory performing analyses: 

Date Method 

Does the laboratory have EPA contract laboratory status? 

Method 
Number 

-

0 YES lJ NO 

3. Soil - Has soil testing been conducted at the site? [J YES ~ NO 
If yes. complete the following: 

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

b. Inorganics 

Laboratory performing analyses: 

Date Method 

Does the laboratory have EPA contract laboratory status? 

Method 
Number 

DYES [l NO 

4. Air - Has air monitoring been conducted at the. site? 0 YES J6a NO 
If yes, complete the following: 

Method 
Date Method Number 

a. Organics 
b. Inorganics 
c. Particulates 
d. Visible Emissions 
e. Ambient Air Monitoring 
f. Other 

Laboratory performing analyses: 
Does the laboratory have EPA contract laboratory status? 0 YES [l NO 

G. CLEANUP ACTIONS 

Compounds 
Detected 

Compounds 
Detected 

Compounds 
Detected 

Level 

Level 

Level 

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 
term~nated ~n 19//. Ihe dr~ve was then paved. 

DHS 35Z5 (11/87) 
Superfund Unit (Review 11/89) Page 4 ofS 



Site Name 
Baxter Healthcare Corporation 

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

Document Date Document Name Purpoee of Document 

-

H. 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? 0 YES egc NO 

If yes, date of recordation:---------------

I. CERTIFICATION ANDSIGNATURE: 

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

Signature tfi2: z:~ ~==to Date .3/ ff I r>?r 
I 

NamemdTWe(~~~~) __ P_h_i_l_ip~·-C_a_s_t_r_o_. _______ E_n_v_i_r_o_~_e_n_t_a_l_M_a_n_a~g~e_r _______ _ 

Mailing Address rP. 0. !:So 7 I~ 9 o 

Yrl.q a_ j oAJ . A}. C. '2- "6 7-5; Z-
. 7 ' 

NORTii CAROLINA 

~ c.J}tJ I<.J F L L County 

1• /(;cl!/1-r<v K. ~.])])I>( , a Notary Public for said County and State, do hereby certify that 

___ {j_fl_l L__;_;_P __ k:_._. -~~A..;..f_.:,.Ti..:..72_;.,;;;0__;_ __ personally appeared before me this day and acknowledged the due execution 

of the foregoing instrument. 

Wirness my hand and official seal, this the __ /? __ day of ----'l?M~~f9.:...;.~-=-e...:l/....:...... ___ ....,. 19 r )' 
(Official Seal) 

. Notary Public 

My commission t"xpires 

DHS 3525 ( 11187) 
Superfund Unit (Review 11/89) Page 5 of 5 
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To: Travenol Labs File 
From: Bruce Nicholson 

July 31, 1989 

Ref. 2 

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 oil 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/teleconsjtrav2 



.. /
. · . 

,'~~ 

.·· 

~· 
. .· 

ecology and environment, inc. 
4319 COVINGTON HIGHWAY, DECATUR, GEORGIA30035 

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 Inspections 
TOO No. F4-8203-07 

Dear. Mr. Stonebraker: 

.. 
r Ref. 3 

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 a~signed 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 Service in Raleigh, NC. 

Company representatives refused to furnish the locations of the sites for 
the two Beaunit Corporation plants in Hamilton and Clinton, NC. Owners 

' were unable to arrange a time for the inspection of the Qavid Starl_i_r:~g 
Property ·in Farmville, NC. -



' I 

e.· 

r 

North Carolina state officials had conducted previous groundw~ter 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. L 

Yours truly, 

-~.11~ 
Charles H. Lee 
Project Officer 

CHL/lsr 

: 
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-iinued From Pa~e 8 

X. WATER AHD HYDR(JL_OGICAL DATA (continued) 

H, LIST ALL ORIN KING WATER WELLS WITHIN A 1/.& lolll.E RAOIUS_()F !iTE 

loWELL (a;~c'1~p.!:t) c!f;~r~ COM~UN-
3. LOCATION ITY 

(prodmlty to popul•tlonl """dlha•J (mark'%') 

• 

I. RECEIVING WA' "ER . 
1, NAME t:'·'"w""' . D 3, STREAMS/RiVEI'tS 

f- - - - - - 0 ~AK~RE~VO~ 0 8, OTHER(•poclly): - - - - - - - - - - - -e, SPECIFY USE ANO CLASSI,.IC:ATION 0,. REC:EIVINC: WATERS 

XL SOIL _.lt4b VEGIT A TIOH DATA 

~T,OH OF "TE OS '"' 

A, KNOWN FAULT ZONE 0 a. KARST zoNE D c. 100 YEAR FLOOD PLAIN Do. WETLAND 

D E. A REGULATED FLOOOWAY D F. CI'UT1CAI.. HABITAT D G. RECHARGE ZONE OR SOLE SOURCE AQUIFER 

XII. TYPE OF GEOLOGICAL MATERIAL OBSERVED .. 
Mark 'X' to indicate the type(a) of ::;~l"":i'"•l mat~~trial and specify where r, th1 Coli~Ponent parts. 

•x X' x·~ - A, C.VERBUROEN - 8, BEDROCK (•poclly below) - C. OTHER (•pocl/y below) 

1. SANO . 
.:. 

:z. CLAY 

s. C:JitAVEL 
i 

XIIT. SOIL PE·RMEABILITY 

D A. UNKNOWN D a. VERY HIGH (lOO,OOO to 1000 ern/soc.) 0 C. HIGH (1000 to 10 ·cml••c•J 

0 0. MODERATE (lO to .1 crn/ .. co) 0 E. t.OW (,J to ,001 crn/ .. co) 0 F. VERY LOW (,001 to .00001 cm/ .. co) 

G, RECHARGE AREA 
I 

0 I. YES D :z. NO 3.COMMENTS: 

H. DISCHARGE AREA 

D I. YES D :z. HO 3. COMMENTS: 

I, SLOPE 

'·ESTIMATE '1. o .. SLOPE I z. SPECI .. Y DIRECTION o .. SLOP!;, C:ONOITION OF SLOPE, ETC:. 

eTHER GEOLOGICAL.DAT.oli 

I 

. 
EPA Fo"" T2070.3 0 0.79) PAGE 9 OF 10 Cununue On Reverae 



·---'...-.... --..: -~"""-. -~-.-- ........... :_ ....... _; ....... -..... --.. --............. -.. ~·-·-·······--· -~····-·----- .......... -·· 

r 
Contlnu~ From Front •-.J*' 

XIV. PERMIT IHFORMATIOH 
I Llat all applicable p ·-~+· held by the site and .,"' .... ., the related info-·• , __ 

C. OAT!: E, EXPIRATION 
A, PERMIT TYPE B, ISSUING C. PERMIT ISSUED DATE 

1(••'-•RCRA, Stata,NPDES,atc.) AGENCY NUMBER (mo.,day,layr,) (mo.,day,layr.) 

. 

1-

. 

XV. PAST REGULATORY OR ENFORCEMENT ACTIONS 

D NONE 0 Y!:S (a.-arlae In thla apace) 

. 

·' 
£ . . 

. 

.=; 

. 

. 
r • • '• •• ·. 

F IH(,;~~~;.~AHCE 

I. 2. 
YES NO K.N«:)_!'N_ 

e . 

.. 
•·· 

NOTE:· Based on the information in Sections III through XV, fill out the Tentative Disposition (Section II) information 
on th.e first page of this form. 

EPA Form T207~3 (10•79) PAGE 10 OF 10 
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- . ... .. .. - ..... _ .... ______________ ...... ~-----·---··-

6 
' '.._-;) ,• f 

H. FIRE OR EXPLOSION 

Do. SPILl.S/LEAKING CONTAINERS/RUHOFF/STAHOIHG LIQUID 

P. SEWER. STORM CRAIN PROBL~MS 

i. 

Q. EROSION PROBLEMS 

R. INADEQUATE SECURITY 

0 S. INCOMPATIBLE WASTES 



....... .:------ ,..,~ ___ _._ ... _. __ .... _ .. ___ .. -· ..... __ ... ____ .__._, _______ ., _______ ··-·-·"'-'"'-.:__...__ ... ______ -· - ----· ----·-

D T. MIDNIGHT DUMPING 

U. OTHER (•p•cllr): 

A. LOCATION OF POPULATION 

loiN I'IESICI!:NTIAL AI'II!:AS 

IN C:OMMERC:I.t.L 2 •ol'l INOUSTI'II.t.L .t.RE.t.S 

IN PUI!ILIC:LY 
S. Tl'l.t.VELLEC .t.REAS 

• PUBLIC: USE .t.REAS 
'(p«rk•, •clloote, •reo}. 

OF 

0 1. NON-cOMMUtUTY 
. < 15 CONNECTIONs-

0 3. SURFAC~ WATER 

E P A I'- T2070.3 (1 D-79) 

I ·. _ __, 

B. APPROX. HO, 
OF PEOPLE AFFECTED 

i . 

• APPROX. HO, OF PEOPLE 
AFFECTED WITHIN 

UNIT AREA 

E. DISTA E TO DRINKING WAT.ER SUPPLY 
(qeelfr IA'llt olm•••ure) 

r 

D. APPROX. NO, 
OF BUILDINGS 

AFFECTED 

E. DISTANCE 
TO SITE 

(•p•cllr unir•} 

0 2. COMMUNITY (•p•clfr town): 

• >tSCONNECTIONS -------------------------------------------------------

0 .&.. Wl!:LL 

PAGE B OF 10 On PaQe 9 
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. . . I I 
_../ 

r 

Contlnu&d From PaQ~ 4 • ) 

• NOH-WORKER INJURY/EXPOSURE 

[J~WORKERINJURY/~XPOSURE 

.,. 

C. CONTAMINATION OF WATER SUPPLY 

0 E. CONTAMINATION OF FOOD CHAIN 

.a 

0 F. CONTAMINATION OF GROUN ER 

CONTAMINATION OF SURFACE WATER 



-------···-....__·-···-----... _ .. ____ .... :: ____ , ________ ~ .. ---.. ... -- --·-·-·--··--·--·--·--·-----··--· ··-·· .. 

f '· 
··-·· 

0 H. DAMAGE TO FLORA/ 

I. FISH KILL 

·. 

0 J. CONTAMINATION OF AIR 

0 K. NOTICEABLE COORS 

0 L. CONTAMINATION OF SOIL 

0 M. PROPERTY DAMAGE 

• 
recycled per 0 n 



--·-_.,...: __ .... _______ --- ·-------·· ... 
.. r 

' . ) 

Continued From Pa e 2 

Db. AERIAL 

DYES. SPECIFY LOCATION OF MAPS: 

E. COORDINATES 
1, t.:A TITUO £ (deQ,•rn/n,-•ec,) 

A~ESTATUS . 

, 1, ACTIVE (Thoee lnductrial or 
nicipal dtee which are beinQ ueed 

0 2.. INACTIVE (Thoee 
aitea which no lonQer receive 
waatea,J. 

0 3. OTHER(epecily): 
(Tho• e aitea that inr:lud:• --.~u-r:h-:-~in~c~i:-d:-e~n~ra--:J~Ik:-•-:-,~.zn-i:-dn.,....,i""Qh:-r-.,rhztrl,...--p..,.in-Q-,:-:,--

lor waete trearmenr, •toraQe, or '"''"~•••" 
on a eonrinuinQ .ba•ie, eren II lnt...­
qu;,ntly,J 

where no reQular or contlnuinQ uee of the a ire for weare dtepoeal 
h•• .occu.,...d.). 

El 

2.. YES(apeclly l•nerero,..a lou,..dil.lt SIC Code) •. ·_----------

C. AREA OF SITE (In at:Tee) THERE BUILDINGS ON THE SITE? 

L./ 0 2.. YES(epecliy): 

j 0 1. STOO::.:.~ D 2. INCINERATION 0 3, LANDFILL 0 SURFACE 
... IMPOUNChiENT 

0 7. LANOFARM 0 1!. OPEN DUMP 0 9. TRANSPORTER 

; AM,ASTE 

; (( 1. LIQUID 0 2.. SOLID D 3. SLUDGE 0 ... GAS 

15 vtr-tJu t.! nal'/ 
Ft..rJ t4t O-R41/EL 

D s. DEEP WELL 

D 10. RECYCLOR/RECLAihiER 

CHARACTERISTICS .1. CORROSIVE 0 2.. IGNITABLE 

0 fi. REACTIVE. 

D 3. RAOIOACTIV~ M ... HIGHLY VOLATILE 

0 7. INERT . ~ 11. FLAMMABLE ~S. TOXIC 

SpecUr &lema aur:b •• meafleata, hsvemodea, etc:. below. 

PAGE3.0F 10 verse 



.. -·-----····--··---------~-- -------· ------- --------· ----·· .... ·- ....... _. ___ ---·- -·· 

Continued From Front f . . -.. 
VU. WASTE RELATED IHFORMATIOH (continued) 

2. E:atlmate the _amount (apecily unit o( .............. 1 ol w~te by catei:ory; mark 'X' to indicate which wastes .are nesent. 
'" a, SLUDGE b, OIL c, SOLVENTS d, CHEMICALS a. SOLIDS . I, OTHER 

Alo40UNT AMOUNT AM2NLftfO A"'OUNT IA"'OUNT I A"'OUNT • UNIT 01'" "'EASUAE UNIT 01'" lo41E:ASURE UNIT OF "'EASURIE: UNIT 01'" loiEASURE !UNIT 01'" 1o4EASURE !UNIT OF MEASURE 

6-A-UdtJS 
l•x 

PAINT, 'X' OILY ~ tl ~~::~:~!;SATED ~ ~ IIILAI!IORATORY, 1-- Ul PIG1o4ENTS !- tiWASTES 1- 11 ACIDS 111 I'"L YASH 
PHARioCACEUT, 

lo4ETAU _ Zl OTHER(apecllr): I~ iczl NON•HAI.OGNTC, IIZI PICKLING IZI ASBESTOS IZI HOSPITAL tzJSLUCGES SOLVENTS LIQUORS 

ISJPOTW !-~31 OTHER(•p•cllr): 
:!II CAUSTICS ISI1o41LLING/Io41NE 

TAII.INGS 1:!11 RADIOACTIVE 

, .. , ALUMINUM· Tf.tte£5 . 
lto&l PESTICIDES lo&l I'"ERROUS Slo4ELT· loll lo4UNIC:IPAL SLUCGI£ 

a F . !UJ£7..1:! 
lNG WASTES 

_ 1111 OTHER(apeclf7): NON•FERROUS _ lSI OTHER1• 

"'~G-P tiJ IISJ CYES/INKS lSI Slo4LTG. WASTES 
., 

. . 
~fC4-{., t- Ill OTHER(•pecllr): 

181 C: YANICE 

~IJ-l-'I >1.> 

I~ 
(7tPHENOU 

Ill HALOGENS -
ov~ Ill PC: 1!1 

'0 'f oD 
. 

-· . 'r/ ltOIMETALS •· -.. . . 
~ It 11 OTH~"I' ., . 

D, LIST SUBSTANCES OF GREATEST CONCERN WHICH ARE ON THE SITE (place in ... .. ,, •• order ot hazard) 

2. FORM 3(~~·~~y .. 
(mMic '%'J 

ls.WicT ! 1,SUBSTAHCE ·\.:: ... ~. ICP~:· 
.. ,..~·c. c. 

,N~~E 
•• CAS HUMBER S.AMOUHT 

HIGH LOW 

_f'{ _i_ IDI A1 e- 'i 'i 
: 

nA-c£ 

lJLJ72JtJ~ 'E 'I .. X' --r-;eAcE:_ 
. ,, 

· VIn. HAZARD DESCRIPTION 

FIELD EVALUATION HAZARC DESCRIPTION: Place an 'X' in the box to indicate that the listed hazard exists. Describe the 

hazard !a the space provided. 

0 A. HUMA.N HEALTH HAZARDS 
' 



......... -·--···- _.,. ____ ....... _ .. --·----..... ~-----------~·-- .. --.-. 

OEPA 
__ ,. 

POTEHTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

r 

ERAL IHSTRUCTIOHS: Complete Sections I and m throu~h XV or this Conn as completely as possible. Then use the inCorma• 
on this form tt> develop a Tentat•ve Disposition (Section 11). File this form in ita entirety in the regional Hazan!ous Waste Log 

File. ·Be sure to include all appropriate Supplemental Reports in the CUe. Submit a copy o! the lonna to: U.S. Environmental Pro­
tection Ageney; Site Tracking System; Hazardous Waste Enforcement Tack Force (EN·335); 401 M St., SW; Waahin~on, DC :20460. 

1. H"AME 

• ST'!E~w 4£P-~..L. CSG-L£s8~'!c.T,_pt..z: A&..~ 

A. PRINCIPAL. INSPECTOR :NFORMA 
1. NAME: 

D •. MUNICIPAL 

0 3. L.OW. 

• 

2. TELEPHONE NUMI!II;PI 

1. STATE •· :z:.•P'CooE 

9if··· NONE 

&yr.). 



·-·-· ... -··---·--·-------·--·----~--· ... -.: .... ________ , _____ , ... ____ -- ... -.. 

Contlnuftd From Front r 
m; aHSPECTJOH IHFORMATIOH (continued) 

I D. GENERATOR INFORMATION 1.u..-o;;•• olw••t•J 

t. NAMC 2 •• ••• ... ·- lit NOo 3 ACCAE3S 

7/!.J-U . L~~ 

I E. TRANSPO~,.C:R/HAULER INFORMATION 

t. NAMC 2 • ..,ELI:P~O"IC NOo 3, ACCAESS 

. A//;?-
( 

. 

' 

. 

r ... 
• • 'I • 

l•.w~STE TYPE COENERATEC 

, ... WASTE TYPE TRANSPORTEe 

I F. IF• WASTE IS PROCESSED ON SITE AND ALSO SHIPPED TO OTHER SITES, IDENTIFY OFF•SITE FACILITIES USED FOR ni<:Pn<:-.L, 

1. NAME 2. TELI:fiHONit NO, 3, ACC,ESS 

·A/)¢_ 
.. • .. ; 

f 

. . 
~-

G. DATE OF IHS~.;v;h.,_ H. TIME OF IHSPECTIO~ I. f}[ESS GAINED BY:(ered.r~rtalll mu11t be ~hown in •II c••••J 
(mo., !lay, • .,r•) . ltJdO . · '· PERMISSION D 2. WARRANT 

J, WEATHER{' ., 

P:tr-!12. ('tJOl-
I IV. SAMPLING IHFORMATIOH . 

A. Hark 'X' Cor the types·oC samples taken and !ndlcate where they have been sent e.~.,.regionallab, other EPA lab, co~tractor, 
etc. and estimate when the results wW be available. 

2.SAMPLE ... DATE 
t • SAMPLit 1'YPII: TAKitN . . So SAMPLE SENT TOI RESULTS 

(mark'%')· AVAILABLE-

a, Q_ROUNCWATER . A/~ 
b. SUR,.ACE WATER ( 

• 
t:. WASTE . . 

. . 
.d. AIR 

._ RUNO .... 

I. SPILL 

C• SOIL 

h. VEC:ETATIOH 

1, OTHER{epeCUT) . 
ID. FIELD MEASUnc:.,..c:.r ,.., TAKEN (••Q.•, radloeetiYity, ejq,lu• ""1 PH, ere.) 

t.TYPE 2. LOCATIO IEASUREMEHTS , 
' 

. . 3 IESULTS 

viA-
, (' 

r. led pe eeolo and enrironmen1 
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Date: January 29, 198Z 

county: _________________ M_c_D_ow_e_l_l ____________________________________ _ 

Notifier's name and address: ______ ~E~d~w~ar~d~J~·~O~gl~e~s~b~y __________________ _ 

P.O. Box, Marion, N.C. 28752 

contact's narne: ____ ~R~av~m~o~n~d_T~·~M~u~rp~h~v~<~3~12~)~9~4~8-_4~9~5~?. ____________________ _ 

1ete name and address: _____ T~r-a~v~e~n_o~l~L~a~b~o~r~at_o~r~i~e_s~,_I_n~c~·-----~~---------------

Highway 221 N. 

Site location=------------~M~a~r~io~n~-----------------------------------

McDowell County 

Type of waste: __ ~P~v~r~a~d-i~n.e~a-n~d~n-it_r~o~b-e~n~z-en_e~----------------------------

What process generated the waste? __ ~g_en_e_r_a_l--l_ab_o_r_a_t_o~ry~w_a_s_t_e_s ________ ___ 

Volume of waste: 440 gallons 
--------~~------------------------------------------

.Hethod of storage or disposal: · poured onto 1500 sq. ft. gravel 

driveway jn ojl unloading area and allowed to evaporate 

Dates of waste activity=------------~1~97~2~-~19~7-7 ____________________ __ 

Site history: 440 ga 11 ons of genera 1 1 aboratory waste containing pyradi ne 
and nitrobenzene were disposed of by spreading the waste over a 1500 square 
foot area of graveled driveway,on site1 where it was allowed to evaporate. 

NCO OS91 '-(0'7b t1 

GEN 

*The pr~ceding information is based on preliminary data supplied by 
the Environmental Protection Agency, and not on ·detailed site 
investigations. 
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CERCLA 103 (c) NOTIFICATION INSPECTION 
TRAVENOL LABORATORIES, INC. 

MARION, NC 

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 M&M 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 presents no apparent hazardous waste related problem. The 
investigators recommend that no further action be initiated with regard 
to this site. 



North Carolina Department of Human Resources 
Division of Health Services 

P.O. Box 2091 • Raleigh, North Carolina 27602-2091 

Ref. 4 

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

Ronald H. Levine, M.D., M.P.H. 

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 Hs. Bland: 

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

State Health Director 
919/733-3446 

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 soltttions, 
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 Haste. 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 lvaste (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 
A 4 June 1986 
W Page 2 

The Haste '"as 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 o£ 
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 '~~'aS installed approximately four years 
ago. Three of the four tanks installed in 1972 contain ntwber 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 
9 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. 

e O.f/tb/0249b 

t;)l. ~,___ __ 
Cheryl A. MCMorris, Environmental Chemist 
Solid and Hazardous Waste Management Branch 
Environmental Health Section 



POTENTIAL HAZARDOUS WASTE SITE 
PRELIMINARY ASSESSMENT 

II. IDENTIFICATION 

PART I - INFORMATION AND ASSESSMENT 
II. SITE N~~~ AND LOCATION 

?fa~!~~~N~~o~~~g~~~s~orwg~, or descriptive na~ of site> l87s~T~~~:·£~?U~~r~~·· OR SPECIFIC LOCATION IDENTIFIER 

03 ~1~Ton IJ4 ~cATE 105 ~b7520DE l~gDgs~~TY 107 sg~NTY CODE 108 1?NG DIST 

U9 COORDINATES: 
LATITUDE 35° 50' 14" 1 LOrlGITuDE tl2" oo• u3" 

10 uiRECTIO•~S TO SITE <Starting from nearest public road) Take 1-85 South to winston Salem. In winston Salem take 
1-40 west to tv!arion, NC. In r4arlon take H.~y .2LI Nth. Site located about 12 mi. north of 1-40, in North Cove, NL:. 

Ill RESPONSIBLE PARTIES 
01 OwN~R (If known> Travenol Laoorarorles, ·Inc. 

83 CITY eerf1eld 

07 OPERATOR (If known and different from owner> 
Travenol Laooratories, Inc. 

99 CITY ,.,arron 

l3~eFl~~~~ kgg~tness, mailing, residential> 

08 STREET (Business, mailing, residential> 
1u.s. Hwy. 221 North 

13 TYPE OF OwNERSHIP (Check one) 
lhl A. PRIVATE l I B. FEuERAL: 
l I F. OTH~R: 

___________ ......;.;.<A.:.;;;g~e,;.;.nc~y) [ I C. STATE 
(Specify> 

D. COUiHY [ I E. MUNICIPAL 
G. UNKNOWN 

14 0\1t~t:R/OP~AATOR NOTIFICATIJI~ Or~ FILE (Check all that apply> (CERCLA l0.3c) 
[X RCRA 3001 DATE RECEIVED: [ I B. UNCONTROLLED WASTE SITE DATE RECEIVED- [ 1 C. NONE 

IV. Ct!ARACTERilATIOr~ vF PuTt:t'ITIAL HAZARD 
u I o.~ S I TC: I.~SPECT I Or~ tjy (Check a II rnat app I y > 
lXI YC:S UATE 03/L-i/tl2 l I A. EPA lXI d. EPA CONTRACTJR i I C. STATE l I 0. vTHER COiHRACTOR 

l I E. LOCAL HC:~LTrl OFFICIAL [ I F. OTrlER: 
l I Nv COt'ITRACTOR N~"'E(s): 
OL SITE STATuS (~hecKf~n~) ISD> 
{ J A. ACTIVE lXI B. N~GT?'It. l I C. ur~KNOWi'l 

03 YEAKS UF OPERATION 
1972 
oE\31t'li-ll N\3 YEAR 

I current I y operat. [ 1 Ui~KNOwrl 
Er-11) I rM YEAR 

04 DESCRIPTION UF SUBSTANCES POSSIBLY PR~SENT. KNOWN, OR ALLEGED Travenol Labs., Inc. began operations at the 
.~arion site In IY72, 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 PJTENTIAL rlAZARD TO ENVIRONMENT AND/On POPULATION waste from touch up painting of the bul ldlng 
& equipment. A small amount of laboratory solvent waste Is generated. ~etween 1972 & 1977 tne paint waste was 
disposed of oe evaporating the waste outside in a graveled area on the site. Approx. 440 gallons of waste was 
disposed of In this man~er. 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 IY72. ; wells supply the site with water. A wWTP is on site to treat sewage waste. Classified as 
a Generator. 

V. PRIORITY ASSESSMENT 
Ul PRIOKITY Fv~ INSP~CTION (~hecK one.Dif hj"gth.or med~um is checkedltcomolete P1artd2 -t Waste information and Part ~ - escr p 10n or nazardous ~ond Ions and nc1 en s} 
l I A. rliGH [X1 B. MEDIUM l 1 C. LOW [ I D. NOrlE 

required <Inspection required) (InsP-ection on time ( fur.1ther actloto ava11aore oas sJ ate curran 

01 CO.~TAGT 
Pnil Castro, Environmental Coordinator 

1
02 OF <A1gencv/Otr.gaoizat\on) Traveno Laoora rles, nc. 

ltion form) 

v2 P~RSON RESPOi'lSI~L~ FOR ASSESS~NT 
Chery I A. Mci..Jorr Is/Pat DeKosa 

1

05 AGENCY 'ORGANIZATION 103 TELEPHOrlE NUt-IBER,OS DATE 
NC OHR/DHS SHW l~gmt. Br. (YI9) 733-2d01 04/16/86 

EPA FORM 2v70-12 (7-81) 



POTENTIAL HAZARDOUS WASTE SITE 
PRELIMINARY ASSESSMENT 

PART 2 - WASTE INFORMATION 
II. WASTE STATES, QUANTITIES, AND CHARACTERS 
01 P(HYSICkALISTAtThES I ) 02.,~ASTE QUANT~TYtAT SIHlJtl Chec a I at app y <··~asures of vas e quan es musi oe 1naepenaen 

1 A SOLID [ 1 E. SLURRY TONS 
I B. POWDER, FINES [XJ F. LIQUID CUBIC YARDS 
1 C. SLUDGE [ 1 G. GAS NO. OF DRUMS Unknown -------

I I I • WASTE TYPES 

(1. IDENTIFICATION 

03 ¥~fi~~kc~t~¥~~~~~~~9~> 
lXl A. TOXIC [ 1 IGNITABLE 

1 B. CORROSIVE [ I. HIGHLY VOLATILE 
1 C. RADIOACTIVE J. EXPLOSIVE 
1 D. PERSISTENT [ K. REACTIVE 
1 E. SOLUBLE [ 1 L. INCOMPATIBLE 
1 F. INFECTIOUS 
1 G. FLAMMABLE 

1 M. NOT APPLICABLE 

CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT 02 UNIT OF MEASURE 03 COMMENTS 
SLU SLUDGE 
OLW OILY WASTE 
SOL SOLVENTS 440 gallons Combined paint and lab. waste 
PSD PESTICIDES 
occ OTHER ORGANIC CHEMICALS 
IOC INORGANIC CHEMICALS 

ACO ADICS 
BAS BASES 
MES HEAVY METALS 

IV. HAZARDOUS SUBSTANCES (See Appendix for most frequently cited CAS Numbers) 

CATEGORY SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION 0fu~c~~Y~T%N 
IVarsol solvents stored In 55 gallon drums I Unknown ,---

SOL_ l_!~!_p_e_nt I ne _~>_rlor to of~te I Unknown 1---
SOL !Xylene 1330207 lnclneratlon !Unknown 1---

V FEEDSTOCKS (See Appendix for CAS numbers) . 
ATEGORY c 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 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 
1. Permanent files, NC Solid and Haz. Waste Mgmt. Branch, Raleigh, NC. 
2 •• S, 7.5 1 Quad., Little Switzerland, NC, 1979 and Ashford, NC, 1956. 
3. ephone conversation with Keith Masters, NC DHR/DHS, Solid and Haz. Waste Mgmt. Br., on 15 April 1986. 

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

PA FORM 2070-12 (7-81) 



POTENTIAL HAZARDOUS WASTE SITE 
PRELIMINARY ASSESSMENT 

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 
II. HAZARDOUS CONDITIONS AND INCIDENTS 

II. IDENTIFICATION 

01 lXI A. GROUNDWATER CONTAMINATION 02 l I OBSERVED COATE: lXI POTENTIAL I I ALLEGED 
03 POPULATION POTENTIALLY AFFECTED 2300 04 NARRATIVE DESCRIPTION Between 1972 and 1977 approximately 440 
gallons 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. 

01 l I B. SURFACE WATER CONTAMINATION 02 l I OBSERVED <DATE: l I POTENTIAL 
03 POPULATION POTENTIALLY AFFECTED---- 04 NARRATIVE DESCRIPTION 

01 l I C. CONTAMINATION OF AIR 02 l I OBSERVED <DATE: ___ ___; l I POTENT! AL 
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION ----

01 ( I D. FIRE/EXPLOSIVE CONDITIONS 02 l I OBSERVED <DATE: l I POTENT! AL 
03·POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION ----

01 l I E. DIRECT CONTACT 02 [ I OBSERVED <DATE: ___ __; [ I POTENTIAL 
03 POPULATION POTENTIALLY AFFECTED e ---04 NARRA Tl VE DESCRIPTION 

OJ [XI F. CONTAMINATION OF SOIL 02 [ I OBSERVED <DATE: lXI POTENTIAL 

03 AREA POTENTIALLY AFFECTED Unknown 
<Acres> 

04 NARRATIVE DESCRIPTION See II A above. 

01 lXI G. DRINKING WATER CONTAMINATION 02 l I OBSERVED (DATE: lXI POTENTIAL 

[ I ALLEGED 

l I ALLEGED 

l I ALLEGED 

I ALLEGED 

[ I ALLEGED 

[ I ALLEGED 
03 POPULATION POTENTIALLY AFFECTED 2300 04 NARRATIVE DESCRIPTION There are five wells on the site and they 
are the main water supply for drinking purposes. If groundwater contamination occurred It Is possible that the 
drinking water may have been affected. 

OJ [ I H. WORKER EXPOSURE/INJURY 02 [ I OBSERVED <DATE:---- [ I POTENT! AL [ I ALLEGED 
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION ----

01 [ I I. POPULATION EXPOSURE/INJURY 02 I I OBSERVED (DATE: [ I POTENT! AL [ I ALLEGED 
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION ----

EPA FORM 2070-12(7-81> 



POTENTIAL HAZARDOUS WASTE SITE 
PRELIMINARY ASSESSMENT 

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 
II. HAZARDOUS CONDITIONS AND INCIDENTS (Continued) 
01 [ I J. DAMAGE TO FLORA 02 [ I OBSERVED CDATE: ----
03 POPULATION POTENTIALLY AFFECTED---- 04 NARRATIVE DESCRIPTION 

01 [ I K. DAMAGE TO FAUNA 
04 NARRATIVE DESCRIPTION 

01 [ I L. CONTAMINATION OF FOOD CHAIN 

02 l I OBSERVED COATE: 

02 ( I OBSERVED COATE: 

----

----04 NARRATIVE DESCRIPTION (Include nameCs> of species> 

Ol l ls~t IV~7~~~~Tfn~~~~~~NTe~kt~~s"1rums> 02 l I OBSERVED <DATE:----
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION 

01 ~N. ~AMAGE TO OFFSITE PROPERTY 
04 RII'ATIVE DESCRIPTION 

01 l 1 o. 8~T~!N~~+~~ OF SEWERS, STORM 

04 NARRATIVE DESCRIPTION 

01 [ I P. ILLEGAL/UNAUTHORIZED DUMPING 
04 NARRATIVE DESCRIPTION 

02 [ I OBSERVED COATE: ----

02 [ 1 OBSERVED <DATE: ----

02 [ 1 OBSERVED COATE: ----

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

Ill. TOTAL POPULATION POTENTIALLY AFFECTED: 
IV. COtvt-1ENTS 

II. IDENTIFICATION 

[ I POTENTIAL l I ALLEGED 

( I POTENTI AL ( I ALLEGED 

( I POTENTIAL l I ALLEGED 

[ I POTENTIAL l I ALLEGED 

[ I POTENTIAL [ 1 ALLEGED 

[ 1 POTENTIAL [ 1 ALLEGED 

[ I POTENTIAL 1 ALLEGED 

Groundwater and soil samples should be taken around the past disposal/evaporation area to determine If 
contamination occurred. 

OF INFORMATION (Site specific references, e. g., state flies, sample analysis, reports) 

See Part 2, Section 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 
oil) 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. .. 

BIN/letjtravssv 

~~~ 
Bruce Nicholson, Chemical Engineer 
Solid Waste Management Section 
Superfund Branch 



North Carolina Department of Human Resources 
Division of Health Services 

P.O. Box 2091 • Raleigh, North Carolina 27602-2091 

Ref. 5 

James G. Martin, Governor 
David T. Flaherty, Secretary 

Ronald H. Levin~. M.D., M.P.H. 

April 4, 1989 

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: 

State Health Director 

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 
a, 1988 as required by the North carolina General Statutes 
Section 130A-310.1(b). 
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TO: 

FROM: 

RE: 

Ref. 6 

15 April 1986 

File 

Cheryl A. McMorris ~ ·~ M 
Telephone conversation with Keith Masters, NC DHR/Solid and 
Hazardous Waste Management Branch, [(704) 688-4237], concerning 
Travenol Laboratories NC D059140764. 

In our telephone conversation Mr. Masters informed me that Travenol 
Laboratories manufactures glucose and other hospital related fluids. 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 is 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 ffi~P treats sewage waste only. All 
of the other waste generated is manifested off site for disposal. 

CM/tb/0176b 
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See Appendix A, Map 1 
(USGS Topographic Map) 
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See Appendix A, Map 2 
(Site Blueprint) 
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July 17, 1989 

TO: File 

FROM: Pat DeRosa ~ 
RE: American Thread co./Sevier Plant 

NCD003157377 

Ref. 10 

On July 14, 1989, I spoke by telephone with Wade Knox, 
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 0 Shady Grove Trailer Park 23 
0156111 (recently deleted) 

3 0 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 exceed the MCL (.002 mg/1). Levels 
around . 022-.025 mgjl 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 lumberjwood 
treating facility (H +-B Lumber) located in Woodlawn. 

PD/pbjamthread.pat 

Attachments 
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GEOLOGY AND GROUND-WATER RESOURCES OF THE 

MORGANTON AREA, NORTH CAROLI N.A 

By 

ABSTRACT 

The Morganton area, located in the west-central part of North 

Carolina, comprises Avery, Burke, Caldwell, HcDowell, Mitchell, Watauga, 

and Yancey Counties. The area includes 2,522 square miles apportioned 

bet~en the Blue Ridge and inner-Piedmont physiographic provinces. From 

southeast tn 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 co~rses 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

sition ·from quartzite to gabbro. Gneissic, schistose, pyroclasti~, and 

quartzitic rocks are the most prominent lithologic types. Structural 

trends 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 gr~und 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 in bedrock decreases with 

depth, 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 . 
chemical quality o£ the ground water in the ~forganton area. Generally, 

ground water is slightly acid, contains less than 150 ppm dis_solved 

solids, is soft (less than 50 ppm hardness as Caco
3
), and contains less 

..... 
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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 least 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. 

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 
.'I" 

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 g~ound water on a recon­

naissance basis in seven counties of 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 repr~sentative well and spring inventories throughout 

the area.- Maximum and minimum.water-level fluctuations and spring­

discharge measurements were dete~ined 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 supplying domestic, municipal, and .~ndustrial water 

systems. Water analyses were used to establish a relationship between 

chereical characteristics of the water and the rock type from which the 

water vas obtained. Reconnaissance g~ologic mapping throughout the 

~ area in 1961 and 1962 made use of the rock exposures in road cuts, rail­

road cuts, quarries, barrow pits, str~am-bank exposures, and similar 

large, unconcealed outcrops. Nort~ Carolina State Hz~~way Commission 

county road 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 investigations have been made in this 
. . 

area. This investigation was made by the Branch of Ground Water, U. S. 

Geological Surv~y, 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, ~d the immediate supervision of P. M. Brown, District Geologist, 

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

Location and Extent of Area 

.The seven counties described by this report comprise an area of 

2,522 square miles of western North Carolina between 35° 32' and 36° 08 1 

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 southwest to northeast. . 
J 

Population and Economy 

·According to the U. S. B~reau of the Census the seven counties 

had a total population of 186,447 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 far.m-

~ ing economy •. Mining industries in the Spruce Pine district of Avery, 

Mitchell, and Yancey Counties produc.e 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 have the 

lowest mean monthly precipitation in-the Morganton area (figs. 2 and 3). 
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a. Halifax area, Bulletin 51 k. Southport area, Ground-Water Efulletin 6 

b. Greensboro area, Bulletin 55 I. Northwestern N.C. area, report in preparation 

c. Charlotte area, Bulletin 63 m. Raleigh area, report in preparation 

d. Statesville area, Bulletin 68 n. Durham area, report in preparation 

e. Greenville area, Bulletin 73 . o. Elizabeth City area, report in preparation 

f. Wilmington area, Ground-Water Bulletin 
m':~!t~'T",. .... ,.~""'_,.,.r,..-,..,..~ •. ,... .•. ~, ·~······· · · , .. , .. , ~ · •· • • •• .. · .. • 1 

~~Rfffcim~!:fQ~i!Jii$'crJJ$i9ArLtblili~§f.m 
g. Goldsboro area, Ground-Water Bulletin 2 q. Asheville area, report In preparation 

h. Fayetteville area, Ground-Water· Bulletin 3 r. Waynesville area, report in preparation 

i. Sw~nquarter area, Ground-Water Bulletin 4 s. Murphy areq, report in preparation 
j. Monroe area, Ground~Water Bulletin 5 

Figure I. Index map of North. Carolina showing area of investigation by counties 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 is at the foot of the mountains where the alti­

tude is approximately 1,300 to 1,500 feet above mean sea level. The 
... 

inner Piedmont is of gentle to-moderate relief, with hi~ls resembling 

monadnocks widely separated by peneplaned valleys. The topography of 

the Piedinont contrasts with the steep gradients and dissected ridges .of 

the eastern Blue Ri_dge front. In the Blue Ridge part of the area, . al ti-
... 

tudes range from about 1,300 f&&t near Lake James ~o 6,684 feet on the 

sunnni t of Mt. Mitchell. Greatest topographic relief is along the ea~tern 

front of the Blue Ridge province, where high-gradient drainage systems are 

~ributary to the Catawba and Yadkin Rivers. The Blue Ridge topography 

west of the front consists ma1nly of subdued hills, and is of more moderate 

relief. Avery, Mitchell, and Yancey Counties, west of the Blue Ridge 
- . 

front, are drained by generally northwest-flowing streams (pl. 1). Rela-

tionships of drainage patterns to geologic features indicate that most of 

the streams are of subsequent development. 
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GEOLOGY 

Introduction 

··The Morganton area is underlain by a complex assemblage of meta­

morphic rock types. These rocks were mapped on a reconnaissance basis 

during this investigation. In order to facilitate map r&presentation 

of rock types for their relation to quantity and quality of ground water, 

rock classification in this report is based on composition and physical 

iden~ification rather than stratigraphic relationships. Stratigraphy 
} . 

in the·M~anton area is complex and, in plac&e, obscure due tore-

current regional m~tamorphism. Boundary transitions between rock types 

may be defined within a few inches.or feet~ or they may be represented 

by wide:~ones in which·the rock types are intermixed and interlayered, 

showin~ only a progressive change in dominant ro~k type. Generally the 

change in type is gradational and the contact between types is indeter­

minate. Hence, rock-type boundaries should be considered approximate 

on the geologic map (pl. 2). 

The succes~ion of geologic events ~nich brought about the exist­

ing comple~ of lithologies within the inner Piedmont and Blue Ridge pro­

vinces is not yet clearly understood. Heterogeneity of rock type~ 

associated with compositional layeri~g indicates ~- ~iverse sedimentary 

and ign~ous origin in an environment of rapid deposition·. Relict sedi­

mentarr structures, current bedding and graded bedding, are prese~t in 

some ·compositional layers. After the ·deposition of these intermixed 

sedimentary and igneous rocks, they underwent recurrent regional meta­

morphism by compression Which has transformed 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 diabaee 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 ~he beveled appearance of the inner Piedmont and 

the diBsected aspect of the Blue Ridge_ province. Throughout the inner 

Piedmont and in many places within the Blue Ridge provinoe 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 

I I , 
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Plate 2. 

Geologic map of the M~rganton area, 

North Carolina, showing major rock typP. · 
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Granitic gneiss 

Outcrops of this heterogeneous complex are generally granite 

gneiss. Intermixed and interlayered with the granite gneiss are 

biotite-muscovite schist, amphibolite gneiss and schist, compositionally 

layered gneiss, micaceous quartzite, dolomitic gneiss, and quartz-biotite­

monzonite gneiss. Boundary transitions of this complex rock type are 

generally wide zones which show.only a progressive change in dominant 

components. The grairiUc gneiss complex weathers to a reddish-clay 

residuum. This complex extends from southeastern McDowell County north­

eastward through central Burke and Caldwell Counties • 

. Quartz-biotite.gneiss 

This mica gneiss complex consiets predominately of quartz-biotite 

gneiss and schist, compositional~y layered gneiss, schistose quartzite, . 
dolomitic gneiss, quartz-monzonite gneiss, and-micaceous crystalline 

limestone. Its boundary transitions are rarely well defined. The mica 

gneiss complex weathers to, reddish-clay saprolite which contains 

schistose layers of light~bro~~ 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 \raried in color from green, to gray, and rust. 

Dark-gray graphitic layers are net uncommon in this unit. Contacts of 

this rock are sharply defined where they are exposed. The garnet-mica 

schist weathers to a reddish clay in which much of the origin~l schis­

tosity is preserved. Several elongate units of this garnetiferous, 

quartz-muscovite schist.extend north£ast~ard from western McDowell 

County into southern Yancey County. A compositionally similar unit 

occurs in eastern Caldwell Cow1ty. 

Layered gn~iss 

As with other metamorphic-rock complexes in the Morganton area, 

the layered-gneiss complex has a wholly heterogeneous aspect (figs . . 
6 and 7). It is distinguish~d by primary compositional layering. In . 
outcrops tens .of feet wide it :is g(>nerally gray, feldspathic, quartzose 

rock with sharply defined compo~itional layers which have continuity and 
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fairly uniform th'iclmess throughout the exposure. Layers range from 

less than an.inch to several feet in thickness, and show considerable 

variation in mineral components. The layers may consist of amphibolite 

gm!iss .. or schist, dolomitic gneiss, serici tic quartzite, mica gneiss, 

thin·layers of mica schist, and light-colored, coarse-textured, quart­

zose,. feldspathic constituents within a dark-~olored, 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 throughout most of the Morganton area. 

Amphibolite gneiss 

·This rock type occurs as gneissic and schistose layers of greatly 

contrasting thickness. Mica gneiss and mica schist, sparsely inter­

calated with the amphibolite layers, impart a heterogeneous aspect to 

the outcrops. Amphibolite gneisses and schists, black to dark green,­

consist almost entirely of fine-to-coarse, elongate, amphibolite 

crystals. Amphibolite weathers to dark-red or red-brown clay. Amphi­

bolite_gneis~ is most abundant in the Blue Ridge part of the Morganton 

area. 

Augen. gneiss 
' . 

In this rock type lentoid, ·light-gray to white augen 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-gray phyllite with mica schist are 

common within the augen gneiss. ~ a road cut exposure about 1/2 mile 

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

gneissic, 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, Yarie'd 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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FIGURE 7. DOLOMITIC LAYERED GNEISS ALONG HIGHWAY. 40, 
EAST OF MARION, McDOWELL COUNTY. 
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s·chi"stoi:re quartzi tee; light-colored, schistose, pyroclastic rocks; mica 

schis~; layered gneiss; mica gneiss; dark-gray phyilite; graphitic 

schist; light-gray quartzite; dolomitic, quartzitic rocks; and light­

colored, feldspathic quartzite. They weather to varied shades of red, 

sandy clay •. Designated as schistose, quartzitic rocks on the geologic 

map, they extend northeastward from McDowell County through Burke, 

Caldwell, and Watauga Counties. 

Dolomite and limestone 
.. ! 

Where it is exposed in quarries, 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 McDawell 

·cotinty, is a network of sDlution channels developed on joint systems 

.within the dolomite. Near Woodla"-''l 9 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, ia exposed in a railroad 

cut· about li miles northwest of Bandanna in Mitchell County. Dark-blue 

and ·dark-gray, foliated, micaceous, crystalline limestone outcrops, too 

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

McD"owell County (fig. 10). These sxna.ll limestone outcrops appear to be 

aligned on a trend o~ approximately N. 55° E., consistent with regional 

structural trends. 

•. Quartzite 

~he light-tan and white, massive- and cross-bedded, fine-grained 

quartzite locally contains dark-gray and dark-green, graphitic, argil­

lac·eous partings (fig •. 11). I·t weathers to a light-colored, saridy 

earth, in some places resembling unmetamorphosed, friable sandstone. 

The quartzite is exposed in a large, diasect.ed anticline near the cen­

tral part of.the Morganton area. A similar quartzite, coarse-grained, 

containing varied amounts of feldspathic constituents, light-colored 

pyroclastic layers, with dark-gray and black argillaceous interbeds, 

occurs in northern Mitchell, Watauga, and Yancey Counties. 

Saprolite 

Mechanical and chemical weathering of rocks in the Horganton area 
' 

has formed an extensive residual mantle of soils and saprolite. Sapro­

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

I 
I 
t 
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schisto·se rocks containing feldspar or amphibolite minerals as these -are· 

very unstable in the presence of air and moisture. As weathering pro­

gresses, soluble products of weathering (and some colloids) are con­

tinually removed by ground-·b-ater circulation. The residuum of clay 

minerals, oxides of iron and aluminum, quartz, and other insoluble 

acce·ssory minerals, with partly weathered rock constituents; compose 

saprolite. Where the mantle is more deeply developed and least affected 

by erosion, it may comprise a zone of s.oils, '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 comm.onwhere the mantle has been undistur.bed. The 

~ickness of the mantle in the-Morganton area ranges from less than 1 

foot to over.lOO feet. The saprolite mantle is deepest and best 

developed over low areas of the inner Piedmont and in areas of subdued 

relief in parts of the Blue Ridge upland. 

Alluvial· sediments 

Much of the surface material throughout the Morganton area has 

beeri.-transported varied distances by alluvial processes. In the larger 

stream valleys coarsely stratified sediments of siz~~ ranging from clay 
. . 

to small boulders form alluvial deposits up to 50 feet thick. Auger-hole 

··transections to test for thiclmess and character of sediments and for 

·ground-water-occurrence in the· ~atawba and Yadkin River valleys penetrated 

· va·ried thicknesses of alluvium consisting of high percentages of clay. 

··Rapid weathering processes may be partly responsible for the large amounts 

·of clay in· stream-valley sediments. Terrac·e deposits of coarse gravel and 

boulders are present along most of the large~ perennial streams. 

·~ 
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GEOLOGIC STRUCTURE 

Regional Patterns 

On the basis of reconnaissance data, structural geologic features 

of the area are interpreted to be part of the west limb of a broad, 

northeast-trending, composite downfold or sJ~clinorium which extends 

northeastward through the central part of the State (fig. 12). Gross 

linear outcrop patte~ns on the geologic map indicate this trend. In 

the Piedmont province these folds have been beveled •. Their structural 

atti_t~des and relationship to the synclinorium 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-northeast­

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 jo~nts 

Due to the extensive mantfe of saprolite, faults and joints are 

not readily apparent except whe~e exposed in railroad cuts, road cuts, 

quarries, or similar excavations. 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 

not 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° K., and are vertical or dip 

steep,ly southeastward and southw~stward. Less prominent joint systems 

trending nearly north and nearly east occur locally. 

I l 
I 



BLUE RIDGE 
PIEDMONT 

a. Diagrammatic synclinorium 
(not to scale). 

.. . . 

. -= • 
- c. Heavy lines represent shearing 

in drag I folds. of an 
incompe.tent bed . 

b. Diagram showing development of drag folds in 
an. incompetent bed between two competent beds. 
Arrows show direction of shear forces. 

Figure. 12. Diagrams of some structural features of the Morganton . area 
(not to scale). 
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Shear zones 

Formation of the composite downfold or synclinorium was accompanied 

by lateral pressure 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 incompe_tent rock layers are heterogeneous 

gnei-sses and schists, and shear zones. are generally present "Where these 
J"· • 

highly folded rocks are exposed. The zones are characterized by their 

frac.tured and brecciated or schistose nature, and may appear to be con­

.tinu:ous in some places owing __ to their more-or-less parallel alignment~. 

Discontinuous outcrops and complexity of folding preclude exact measure­

ment of displacement on shear zones or faults. 

•. 
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±nter.med±ate layer by the pull of gravity. The capillary fringe consists 

of water held above the zone of ~aturation by capillary attraction; in 

fine··'Btl ts or. clayey earth it may rise several feet and in coarse gravel 

it may ri~e less than an inch. The upper surface of the zone of satura­

-tton-·is lmown as the water table. The zone of saturation is the vast 

system of ground-water reservoirs in permeable rock that provide water 

to se-eps, 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 s~turation is obseure; it may be 

defined condi~ionally as the greatest depth at which ground-water circula­

tion occurs in join~ and shear systems. 

Occurrence of ground water 

:Ground~~ater in the Morganton area occurs in the deeply weathered 

,. re-si·dU:al ·mantle or saprolite and in joints or shear openings in bedrock. 

Trend ~f ground-water movement in saprolite or bedrock openings is more 

or less directly from higher interfluvial places in topography, and the e wat-er table' to lower areas' generally to effluent perennial streams. 

Rate· of ground-water movement is dependent on hydraulic gradient and 

pe~eability of the water-saturated zone. Where relict schistosity is 

present-in sapro~ite, it influences the movement of ground water, as 

tran~mission-takes place more freely parallel to relict schistose 

18.yers: .than normal to them. Shallow wells in saprolite have long been 

a sotirc.e .of ground .water for domestic use wherever the weathered mantle 

is o!' suf-ficient thiclmess and permeability to yield ground water. Al­

though tpis shallow source of water continues to be of significance for 

individual domestic water s~pplies, 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 

rec~lar-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 enlargement 

of these ljnear openings by solution with consequent increasing permea­

bility, parti~ularly in gneissic rock tyPes which contain calcic plagio­

clase ·and in dolomitic rocks. Surficially the increase in permeability 

is manifested by development of linear depressions over the underlying 
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pattenr·of joint and shear systems. These linear depressions, generally 

in re~tangular patterns, are persistent for considerable distances and 

range in width from tens of feet to about a quarter of a mile. They may 

or maY'~ot retain perennial streams, depending on topographic circum­

stanc.e·s. These linear zones of relatively high permeability are most 

obrl.ous in the inner Piedmont, but they are present throughout the 

Morgant·on area and represent the best sites for development. of ground 

water (pl. 1). 

. -· Dug and bored wells 

-lhe oldest source of ground water in this area is from ~lls dug 

in the Water-bea~ing saprolite or flood-plain alluvium. Bored wells 

differ:::from the older dug wells only in the manner in which they are 

excava'-ted.and. in their slightly greater depths; they are usua~iy augered 

thrua:g"h.:.saprolite to or· nearly to bedrock. Dug and bored wells .are the 
! .. • 

s'ource·~:,o~ domestic .water supplies for individual farms or autlying resi-

dence:s::not availed of municipal water ·systems. Of 125 dug and bored wells 

inve~toried, the average depth is 35 feet and the average depth to the 

wate"T· .. table is 23 feet.· The deepest bored well in the area is 150 feet 

and .._.the·.greatest depth to the ·water table is. 120 feet. Insu:fficient data 

pre~lude any estimate of yields from these wells except that they provide 

enough ·Water for domestic use. Quality of ground water from dug and bored 
.. .. {·:;. .. 

wells· ±.s. gene.rally comparable to that from drilled wells as relating to 

hardn~ss ~r dissolved minerals. Risk of contamination in shallow wells 

is~eater because of their obvious ne~rness to possible surface sources 

of contamination. Bored wells, and perhaps some dug wells, will continue 

to .. be .a' source of domestic supplies for new residences ~n outlying areas. 

Cauti·.an 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 similar·source of contamination. Tests for possible contamination 

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

frequent 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 • 



. ~·. -; .. 
·~: 

~ ( 

Drilled wells 

Drilled wells are a source of ground water for individual, indus­

trial3 .. an~ municipal water systems throughout the area. They are drilled 

and. c~·e·d thr.ough t~e residual saprolite mantle and obtain ground water 

from~ractures or similar openings in unweathered bedrock. The available 

quantity of ground water from drilled wells is dependent on the degree to 

-which :·the source rock is fractured and permeable to ground-water movement. 

At greater depths, beyond about 300 feet, fractures or similar openings in 

bedrock decrease in si~e and number; hence the average optimum depth of 

drilled -wells is not. over 300 feet (table 4). Inventories of drilled wells 

srrow~that. most are about 6 inches in diameter. Larger well diameters will 

pravide· .. greater yields due to increased number of intersected rock openings 

and greater· rock surface from which ground wa~er will be available. A few 

indu:strial and municipal wells are 8 or 12 inchee 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 

~repr~sent 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 representative 

wells. in ~ach rock type. Fractures and similar ope~~ngs_appear to be of 

more ·-c~nsequence .to yield of drilled wells than rock type. Hardness of 

ground.water from drilled wells is generally low. Locally, dissolved iron 

may be -sufficient to preclude ground wate~ from some industrial uses. 

~ron· in ground water of this area is probably derived from pyroxene, 

amphibole, and iron-sulphide minerals. Iron may also come from ground 

watei-··contact with well casing, pump parte, a~d other iron objects. 

Wher~·the 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 n~gligible in comparison to 

the amount of water available as recharge. 

Springs 

.Htgh annual precipitation in the area of this investigation favors 

a large_' ·number of springs, particularly in the Blue Ridge province. Sat­

~ratibn-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) · 

·.McDowell County is situated in the southwest part of the area of 

investigation (fig.- 1). In common with Burk~ and Caldwell Counties, it 

·lies partly in the inner Piedmont province and partly in the Blue Ridge 

physiographic province. From southeast to northwest monadnocU~like hills 
0 ' 

separated by moderately wide, linear valleys in southeast McDowell County . 
yield 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 to 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 s·outhern McDowell County. The Catawba River courses north~ 

eastward near the Blue Ridge-inner Piedmont boundary and is impounded i~ 

·Lake James. Streams and drainage courses appear to be of subsequent devel­

opment, as they are mostly coincident to joint and shear systems. 

Marion, the county seat, is the largest town and Old Fort is the 

only.other town-of substantial size in McDowell County. Agriculture 

·dominates the economy to "Which forest pl'\dducts are . .,.._'\pplementary. About 
"' . . ... 

23 percent of the county is farmland. Manuf~cturing, mainly of furniture 

and textiles, is localized in and near Marion and Old 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, g~anitic gneiss, and 

quartzite are other prominent rock types. Structural 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 

Old Fort. The water is filtered, chlorinated, and additionally treated 

before u~e. 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 

11:~~5 gallons per minute. Drilled wells having the highest yields are 

. --:~~fr~·. 
:. ·-: .... ' -~-
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"l-ocated-in: low, flat areas; relatively-narrow, linear valleys; or· 

.draws. Dug and bored wells are common throughout the inner Piedmont 

portion of Mcpowell Coun~y, providing domestic water for farms and resi­

.dences. Of ·60 dug and bored wells the average depth is 39 feet and the 

.average depth to the water 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 

community ·of Little Switzerlan~ procures its·municipal water supply from 

springs. 

Analyses of ground water from McDowell County are shown in table 

17.. Water from.wells 29· and 6~ contained more than 0.3 ppm iron. Water 

··frf)m wells 39 and 6~ contained high- concentrations of chloride an~/ or 

nitrate. Analysis of water.fromwell 6 is noteworthy. Water from this 

well had the highest pH (9.l).of any water sample4 in the Morganton 

area, a strong "rotten egg" odor (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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. e TADLE 15. RECORDS OF WE. IN McDOI>'ELL COUNTY e Well Location Owner Type Diam- Depth Water bear- Water Yield Draw- Topo-
No. of Depth eter of ing material level (gp~) dovn graphy Remarks 

Well (ft) (in) casing (ft) (ft) 
(ft) 

1 Ashford s. c. Gouge--- Bored- 37 21t 37 Alluviwn- 25 Flat- Hard water 
2 1.1 Hi. S of Ashford-- Slll!l Brown---- --do- 27 2ft 27 --d 20 -do- Slightly hard water 
3 1.5 Hi. N of North Cove- c. Weathers--- Drilled 120 6 80 Quartzite-- ,JO -do- --do 

'• 1.6 Hi. N of North Cove- J, G. Childers-- Bored- ItO 30 ItO -do 20 -do-
5 0.8 Hi. N of North Cove- B. McCall --do- 16 JO 16 Alluviwn- 10 -do- Observation well-
h 6.8 Mi. W of Woodlavn-- N.C. State Fish Drilled 253 6 20 Amphibolite lt.9 12.0 Slope- S02 in water, not 

Hatchery gneiss-- potable 
7 7.2 Mi. W of Woodlawn-- --do -do- 120 6 20 --do 1 -do-
8 0,6 Hi. N of Woodlawn-- L. J. Robinson-- --do- 190 6 150 Quartzite-- 25 -do-
9 1.6Mi. S of Woodlawn-- Ray Byrd Bored- 16 30 16 Saprolite-- " Flat- Bedrock at 16 feet.. 

10 2.7 Hi. N of Marion-- Dill Nichols-- --do- 7 18. 7 Alluviwn- 2 -do- Observation well-
ll 2.1 Hi. N of M11rion-- n. Lavender--- --do- 60 30 60 Saprolite-- 5 Slope-
12 2.0 Hi. N of Marion-- G. Biddix --do- 12 30 12 -do 3 Flat-
13 1.1 Hi. N of M11rion-- J. Lauder---- Drilled 137 6 137. Layered 11.0 Slope-

gneiss--
lit 6.6 Mi. E of Marion-- K. Thombs -do-- 115 6 3ft Biotite 72 9.0 Hilltop 

gneiss-
15 5.3 Mi. E'of Marion-- Z. B. Adams--- Bored- ItO 30 IJO -do 25 Slope-
16 lt.5 Mi.· E of Marion-- C •• E. Edwards-- Drilled 139 6 139 -do 60 J.5 -do-
17 lt.J Hi. E of Marion-- G. Mace --do- 130 6 130 -do -do- Iron in water--·-

. ·.18 .. J.B Mi. E of Marion--- 0, Aldridge-.-.- -~o- 68 6 68 Biotite -do- Slightly hard water 

19 lt.5 Mi. E oi Marion-- G. C. Welch---- -do- 136 6 
gneiss--·- . 

100 -do It: 7.5· -do- <. 

20 IJ.O Mi. E of Marion-- Hollifield and 
Church Bored- 21J 21t 2ft Saprolite-- 12 Flat-

21 3.7 Mi. E of Marion-- G. Holland --do-- 16 21t; '16 -do 7 -do- Observation vell-
22 3.5 Mi. E of Marion-- Lingerfelt Dug-- 20 lt'xlt• -do lit --do-
23 .2.0 Mi. 1m of Marion-- v. Davis Drilled 237 6 100 Biotite 60 Slope-

gneiss--
211 0. 7 Mi. NW of Mnrion-- w. F. Morris-- -do- 325 6 80 -do 80 2.5 -do-
25 1.0 Hi. W of Marion--- J. G. llollitield- Bored- 67 . 21t 67 Snproli te-- 5ft 7.0 -do-
26 2.0 Mi. NW of Marion-- P. E. Edwards-- Drilled 8ft 6 71t Mica gneiss- 20.0 Flat-
27 5.0 Hi. NW of Marion-- G. Crawford--- --do- 310 6 Layered ll.O -do-

gneiss--
28 5,2 Mi. W of Marion--'- W. V. Shuford-- --do-- 61t 6 "" --do 8· 8.0 -do-
29 6.2 Hi. W of Marion-- Sam Parker..:..-- Dug-- 21 36 Saprolite-- 3 -do- Observation well-·-
30 5.5 Mi. 1m of Old Fort- T. H. Burnett..-- Drilled 85 6 85 --d - 25.0 -do-
31 IJ.O Mi. NE of Old Fort- w. R. McDaniel-- Dug-- ItO 30 ItO :_do Slope-
32 2.8 Mi. NE of Old Fort- s. N. Allison-- Drilled 57 6 35 Layered 32 --do-

gneiss-
33 1.3 Hi. NE of Old Fort- R, E. Evans--- -do- 63 6 50 -do 75.0 Flat-
Jlt Graphite Bored- 19 18 19 Saprolite- 11 Slope-
35 1.3 Mi. S of Old Fort..- H. Wilson Drilled. 100 6 80 Layered - 15.0 Slope-

gneiss--
J6 l.J Hi. SE of Old Fort..- G, R, Early--- -do- 120 6 60 -do-- . 8.5 --do-

37 1.6 Mi. SE of Old Fort- T, B, Faw Dug- 36 36 36 Saprolite- JO 8,0 Flat- Often cloudy--

J8 3.9 Hi. SE of Old Fort- Church Bored- 75 30 75 --do 67 Slope-
. 39 lt.B Mi. SE of Old Fort- R. F. Cathey- Dug-- ItS ftO -do IJ3 -do- Observation vell-

.r.o 5.8 Hi. SE of Old Fort- . Bored- 28 30 28 --do 12 Flat-
u 6.0 Hi. SE of Old Fort- J. Reel Drilled 79 6 62 Mica gneiss-' 50 7.5 -do-
-'12 6.3 Mi. SE of Old For~ B, W. Si~~peon-- -do- 115 6 75 --do-- 15 --do--
~J 6.0 Mi. SE of Old Fort..- A. F. Hill Bored- %5 30 45 Saprolite- 27 Slope-
.. ,. 1.2 Mi. SW or Providence- F; J, Day -do- ItS 30 ItS -do J2 -do-

-'15. 2.0 Hi. W of Providence-- C. Wall Drilled 302 6 58 Layered 20,0 -do- 00 
VI 

gneiss-

·-·-·-·· ...... - .. -.- .·.·---- .. _,..,. ·-.. ..., .. ···- ·····-· ----~--.. p. ·rr:· . Cl;::;:!;:_.. .. :- .. ,_.- .. -.-.-.., .,._..,.,...-~ ... -~~.,.--. !""' __ ... 
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e ·rAIJI.E 15. IlF.COili>S OF. WELLS-icllOII'ELL COUNTY (Continued) 00 
~ 

Well Type Diam- Depth Water bear- Water Yield Draw- Topo-
No. Locntion Owner or Depth eter of ing material level (gp~~~) down graphy Remarks 

Well . (rt) (in) casing {ft) (ft) 
(it) 

lt6 2.2 Hi. \{ of Providence- C. Wall Drilled 296 6 58 Mica gneiss- 20.0 Slope-
47 2.5 Mi. \{ of Providence- n. Daves----- -do- 28 6 2/j Saprolite-.- '12 8.0 Flat-
48 0.9 Mi. &1i of Providence- A. Shelton---- Dared- 38 30 38 -do---- 20 -do-
49 0.7 Hi. SW of Providence- c. Dar low----- --do- 4lt 30 ltlt --do JO '-do-
50 Provi•lence--------- J. Davis Dug-- 37 30 37 -do Z7 Slope-
51 -do---------- n. w. Wilson--- Drilled 72 6 72 Layered 60 22.0 Flat-. gneiss---
52 1.0 Hi. ~~ or Providence- n. O, McCurry-- Dared- 38 30 38 Saprolite-- 22 -- Slope-
53 1.6Mi. SW of Marion-- M. Sultles Drilled 132 6 91 Mica gneiss- 50 10.0 Slope-
51t 2,5 Mi. S of Marion--.- D. Potide -do- 181t 6 65 -do---- 25.0. Draw-
55 2.8 Hi. S of Harion--- M. WilliiUIIS--- -do- 161 6 6!J -do 20.0 Slope-
56 2.5 Mi. SE of Marion-- J, C. Bowman---· -do- 130 6 68 -do-- 3·5 -do-
57 2.8 Mi. SE or Harion-- E. Ross -do- 210 6 79 --do 5 15.0 Flat-
58 2.2 Mi. SE of Harlan-- P. Sherrill--- -do- 100 6 100 Mica gneiss- 15.0 -do-
59 2.9 Mi. SE of Marion-- P. JTunter Dared- 62 2!J 62 Saprolite-- lt2 -do-
60 3.5 Mi. SE of Harion-- J. J, Harris-- -do- 58 30 58 --do . 38 -do-
61 3.5 Hi. SE ·ar Marion-- JT. Whitson Dug-- 50 30 50 -do l,lj Ilill top 
62 5.8 Hi. NW or D. Peters Drilled 67 6 67 Mica gneiss- 10.0 -do-

Dysartsville 
DUg-·-6) 2.5 Hi. Nl~ or n. Berryhill-- 17 30 17 Saprolite-- 12 Flat-

. Dysartsville------
61t 6.11 Hi. SE of Harion--- z. Martin -do- 5!J 5'x5' -do %5: JTilltop Observation well-
65 Glenwood J. D. Pyatt Bored- 30 30 30 -do 15 Flat-
66 0.2 Mi. SW of Glenwood- N. England---- --do- 26 2lt 26 -do-.--- 6 -do-
67 0.6 Mi. SW or Glenwood- E. Darker Dug-- 27 36 -do---- 22 -do- ObservnLion well-
68 O.lt Mi. W of r.Irnwootl-- F. Tlolland--- Dared- 150 Jd .}'jO -do----- 120 Slope-
69 0.8 Hi. W of !ilenwood-- E. Jliggins--- -do- 55 30 55 -•to----- ItO l•'lat--
70 2.J Hi. N\{ or (:Jrnwootl-- W. n. Shufford--- Drilled 6lt 6 ItS Mica gneiss- 8.0 Slope-
71 1.5Hi. SP. of Providencr- W. 11. Pace Dug-- 22 30 22 Saprolite-- 11 Flat-
72 1.2 Hi. SE of Providence- r.. Gardner----- Dared- 51 JO 51 -do 36 -do-
7J 0, 7 Hi. Sl~ of Providencr.- G. Little----- Dug-- 60 30 60 -do 50 Slope-
71t 2.4 Mi. N of Sug1tt' Hill-- L. n. webb-·--- -do- 18 JO 18 -do 12 Flat- bottom on bedrock-
75 2.6 Mi. N of Sugar Hill- c. Birchfield-- Dared- Jlt 36 Jlt --do-----. 18 -do-
76 l.J Mi. S of Providr.nce-- JC. Wilson---- Drilled ·120 6 120 Layered 12.0 Slope- Bedrock @ 60 feet-

gneiss-·--
77 0.9 Mi. s or Provitlence-- w. F. Stroud--- -do- 187 6 100 -do---- 55 8.o II ill top 
78 lt.J Mi. SE or Old Fort-- P. Elliot---- Dug-- 20 ·. 'SO 20 Saprolite-- 15 Flat-
79 2.1 Mi. S oC Old ~·art--- J. Thomas---- Bored- 28 . :t8 28 -do---- 23 Slope- Observation well-
80 J,l Mi. S or Old Fort-- E. A. Williams-- -do- ItO 30 ItO -do---- 31t -do-
81 J.6 Mi. SW of Old 1-'ort- c. Davis----- Drilled 222 6 55 Layered 50 10.0 Flat- Bedrock ~ 55 feet-

gneiss---
82 1.1 Mi. NW of Sugar llill- rr. E. Hensley-- Dug-- 35 36 35 Saprolite-- 32 Slope-
8J o • .r. Hi. NW or Sugar Hill- G, Ray----- Bored- 65 30 65 -do lt6 -do- Slightly hard water 
8't 1.0 Hi. NE of Sugar llill- w. n. Cable--- --do- 69 30 69 -do 55 -do-
85 2.2 Hi. N of Sugar Jlill- C. Jenkins -do- 20 JO 20 -do----- 12 Flat-
86 1.6 Hi. 5 or Glenwood-- L. L. Parker--- --do- 30 JO JO -do 20 -do-
. ffl 1.\ Hi • 5 of Glenwood-- A. F. llun Drilled 150 6 150 Mica gneiss- 120 25.0 Draw-
88 2.0 K!. 58 or K. Fortune --do- 60 6' ItO Saprolite--. 22 lt.O Slope-

Dysarts"rille-----
lit Ifill top lla r•l wn te r with so2 89 J.O Mi. 5 of Glenwood-- G. C. Smith--- Dug-- 18 30 18 -do 

90 J.2 :IIi. S of Glenwood-- ,J. E. Outler--- -•to- 15 JO 15 :-do 11 Flat- Hard water 
91 2.5 Mi. S or Glenwood-- A. W. Ward--- --do- 35 30' 35 :-Io 25 -do- --d 
92 J. 7 Mi. 91 of Glenwood- N, Lewis Bored- ItO 30 40 ·~0 JO Slope- -do 

9J 1.5 Ki. E or Sugar Jlill- II. E. Greene--- Drilled llt8 6 135 Granitic 100 IJ,O --do-
gneiss---

1·;:.\i" 
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9ft 1.0 Mi. E of Sugar Hill-- F. Richardson--

95 O.J Mi. E of Sugar Hill-- F. Conner 
96 l.J Mi. SW of Sugar Hill- F. Laving 
97 2.J Mi. SW of Sugar lUll- w. E. Ledbetter-
98 J .1 Hi. SW of Sugar llill- C. Weathers-
99 J.2 Hi. SW of Sugar Hill- R. H. Wilkerson-. 

100 J.9 Mi. SW of Sugar lUll- · J. H. Harris--
101 ~t.o Hi. SW of Sugar Hill- Church------

102 6.0 Mi. SE of Old Fort-- P. L. Jordan-
lOJ 5.5 Mi. S of Old Fort--- E. Da~h 
lOft 5.0 Mi. S of Old Fort--- J. Elliott 
105 5.5 Mi. SW of Old Fort-- E. W. Davia-

Drilled 

Bored--
--do-
--d-
--d-
Drilled 

Bored--
Drilled 

Bored--
--do-
--d-
Drilled 

196 

ItO 
r.a 
10 
ItO 

272 

85 
litO 

2J 
65 
20 
52 

.. . . 

6 

JO 
JO 
JO 
JO . (j 

JO 
6 

2ft 
JO 
18 
8 

158 Granitic 
gneiss-

ItO Saprolite--
ItS --d 
10 --do 
ItO ~ 

262 Layered 
gneha--

85 Saprolite--
litO Layered 

gneba....:.-
2J Saprolite--
65 --do 
20 --d 
11 Layered 

gneba--

100 28.0 

JO 
. JO 

7 
20 20.0 

. 70 11.0 

70 
80 1o;o 
lit 
59 
10 
17 9.0 

Slope--

Flat--
--d-
--d-
--d-
Slope--

Flat--
--do-

Slope--
--do-
Flat--
Slope--

Hard water 

Hard wter 

Bottom on bedrock--

liard water 

Bedrock 0 11 feet--

'(X) 
V1 



. \~·· 

• 
Well 
No. Location 

lA 5.6 Mi. N of Ashford--

2A 0.~ Mi. W ~f Gillespie 
Gap-

JA 2.3 Mi. N of Woodlawn--

TABLE 16. RECORDS OF SPRINGS IN McD<M:LL COONTY 

Type 
Owner o! 

Well 

Unim-
proved 
Reser-
voir 

0. Washburn---- --do--

Depth 
(ft) 

Diam-
eter 
(in) 

... . . 

Depth Water-bear-
of ing·material 

casing 
(ft) 

Quartzite--

Amphibolite 
gneiss---

La;rered 
gneiss---

e 
Water 
level 
(rt) · 

Yield Drav- Topo-
(gpm) down graphy Remarks 

(ft) 

J,O Slope- ~9° F., ~-9-62--

%.0 --do-- 53° F., J-J0-62-.-

1.8 Draw- Observation spring-

----------------------------------------------"'-------·-~---......... ·---····· .... 
• • . • • . ,, ··f. ~ ' . "• ..... •.• .. -. .' . •. -. , · •·' :-. · • :...-:"•· ~---c .v.~ , .. \t •. • :~<· • r;..•t. :.-·-H.') 1 "' ·'·· ~ ' . I ' 

00 
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._ ..... ·,.: •' 

-:: 
~ -... 4 G -0 5 • 
0 6 -.c 7 
b. 8 
G 
c 9 

21, 

--~ - 0 ... 
G - I 0 
J: 

2 o· - 3 .c - 4 0. ., 
c 

---- ~ ......... 

I I I I I I I I I I 

JFMAMJJASOND 
3.7 .mi. E of Marlon 

~ ...... - -_.. .........,. --..,.., 

_1_ I -•- _I I I I I L _I _I 5 
JFMAMJJASOND 

10, 2.7 mi. N of Mar I on 

64, 6.4 mi. SE of Marion 

-.: 
~ -... 
·G -0 
J: 
0 -.c -c. ., 
c 

5, 

----... 
G -0 
J: 
0 -.c -c. ., 
0 

29, 

--~ -... 
Q) -0 
J: 
0 -.c -c. ., 
0 

67, 

7 
8 
9 

10 
II 
12 

0.8 mi. N of North Cove 

0 
2 
4 
6 
8 

10 
12 
14 
16 

6.2 mi. W of Marion 

18 
19 
20 
21 
22 
2'3 

D 
0.6 mi. SW of Glenwood 

----... ., -0 
J: 
0 -.c -

GPM 
5 
4 --·-·---· 

""" . ...-·-·-·-·--.,r•F 

3 ~. 

~~ .-.GPM 
2 20 

- - ,., ·I 10 -I I I I I I _1 

O JFMAMJJASON0° 

3A, 2.3 mi. N of Woodlawn . 

39 
40 
41 
42 

c. 43 ., 
0 44 

39, 4.8 mi. SE of Old Fort 

-:;:: -- 20 ... 
Q) 

21 -0 
J: 22 
0 - 23 .c -

..... 
v - .~ "\. 

\. 
c. 24 
Q) 

0 I I I _L _l I I I I t I 25 J F M A.M J J AS 0 N D 

79, 2.1 mi. S of Old Fort 

Figure 23. McDo~ell County observation well and spring hydrographst' 1962. _ · 
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s. 
Gl 
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:z: 

5 
6 

21 
29 
36 
39 

64 
67 
77 
eo 
3A 
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TABLE 17 •- CHEMICAL ANAIXSFS OF GROOND WATER m McilOWELL COUNTY 

Chemical analyses in parts per million • ...... . 
+' 
'H 
'-J d ..... 

0 "' .d .... 0 
+' +' &! llo u ..... ..... 
Gl Q) ...... ..... d bll ..... ...... ..... ..... 

'tS ..... .. .... =- ...... =- lo4 ...... .. .... .... 0 < '-J ~ '-J ...... ...., ...t Q) g u 
G) 'tS 0 ...t ...., u ~ ~ +' '-J 

Gl llo -~ 0 tl] ..... Gl ....... ~ :z: a ....... ~ ....... 
llo I» ....... § Gl Ul ....... ;I d G) 
I» +' 'H Jir4 Gl g ...t g 0 Gl 'tS 
+' G) 0 Ill d ....... 

~ Ul a Ill .c +' ...t s. 0 0 ...t .... Gl :3 Ul ...t s. ~ s. 
Jl: Ill s. Gl ...t g d bll u e, .... ~ .s:: ~ 'H 0 
0 +' :3 +' .... ·0 ~ ..... 'tS +' +' 0 .... .... 
c2 cd 0 oS ...t ..... k ~ oS 0 ~ ...t ...t :3 .s:: .. tl] 1=1 ttl < 1-4 :II u =- ttl ~ Ill ttl u 
JJ ~ lJ 

Dissolved 
solids 

u ..... 0 .. 0 ...... & co ..... .., .... 
Jir4 0 ...... 
....... :z: +' 'tS ....... Gl ~ Q) 

Gl +' +' 
'tS Gl cd G) ~ .... +' .d .g ..... 
J4 ~ llo :3 
0 s. Ul ...t 0 
:3 +' 0 Ul ..... .... .... .s:: Gl cd 

Jir4 ; :z: llo Ill: u 

Hardness 
as CaC0 3 

~g G) 
+' 

a..-~ Ill 
:3UI d 
...tGI ,,8 
~e, dk 
.Sol 0~ 
u:. :z:o 

G) 
o ..... 
~~ ... , 
OC<I 
:3 
'tS+' 
dIll 
0 
0111 

0 
O.d ..-.a 
'HO 
...4S. 
00 
Gl..-4 
c:~oa 
tl] ....... = c:~o· 

J4 
0 ..... 
0 
u 

(X) 
00 

qtz II ~ - 16 Jnn. 15, 1962. 5.6 0.1 0.02 0.01 14 o.e 2.4 ~.0 o·; 52 0.4 0.5 p.1 0.2 o.o -- 52 38 0 86 7.6 0 
8Jll8ll IV lor-253 Oct. 26, 1961. 17 

mgn I 1B - 16 Jan. 15, 1962. 5.7 
1gn I ;Il'.l- 21 Jan. 15 ••••••• 5.2 
1(71 IV Pr-120 Jan. 12, 1963. 31 
m(71 c Du- 40 Jan. 15, 1962. 7.0 

cr c P.t- 54 Jnn. 15 ••.•••• 5.6 
cr IV P.t- 27 Jo.n. 15 •• ••••• 7.6 

1gn II lor-107 Jan. 12, 1963. 20 . 
cr IV lor- 60 Jnn. 12 ••••••• 14 

1gn I s Jan. 15, 1962. 16 

!f Rock Type 

qm - quartz-monzonite gneiss 
msh - sillimanite-mica achist 

gr - granitic gneiss 
mgn - quartz-biotite gneiss 
lgn - layered gneiss 

amgn - amphlfiollte gneiss 

.o .02 .00 4.5 

.4 .07 .01 10 

.1 .62 .00 11 
-- .oo -- 3.2 
.1 .12 .02 1.6 

.o .73 .08 1.3 

.o .11 .01 .4 
-- .04 -- 22 -- .12 -- 1.1 
.o .09 .oo 3.3 

augn • augen gneiss 
Begn - Beech Granite 

.1 
5.9 
.a 
.5 

3.9 

.4 

.3 
2.1 
.7 

1.5 

arph - argillite and phyllite 

23 
1.5 
2.4 
6.1 
8.3 

2.0 
1.8 
5.6 
2.0 
2.0 

akp ·.·arkosic and pyroclastic rocks 
qah • schistose quartzitic rocks 
qtz • quartzite 

. ····'~ , .. '·.. .. . ' 

:.4 
1.4 
z. 9 
1.2 
2.9 

~.5 
.9 

:...a 
.7 

1.0 

-. * 17 20 6.0 .6 .a .o -- 91 

--

·' 64 .2 1.7 .o 1.1 .o 58 
33 4.8 3.4 .o .5 .o --- 31 .2 .3 .2 .o -- --

B .2 20 .o 7.4 .o ·67 

. 3 .2 2.0 .o 5.9 .o 24 
6 .2 2.3 .0 .1 .o --- eo 9.6 1.0 .5 .o -- ---- 13 .2 1.0 .o .o -- --

.( 24 .2 .5 .0 .1 .o 33 

'1:..1 Water Type 

I • calcium, magnesium, aodium bicarbonate 
11 - calcium, sodium, magnesium bicarbonate 

Ill - calcium-sodium, magnesium bicarbonate 
IV - sodium, calcium, magnesium bicarbonate 
V - magnesium, calcium, sodium bicarbonate 

60 
47 
58 
56 

20 
17 

102 
26 
37 

D - diasolved solids too low to reflect effects 
of lithology upon water composition 

C - excessive chloride and/or nitrate masks 
effects of lithology upon water composition 

11 
52 
30 
10 
20 

4 
2 

64 
6 

14 

0 
0 
2 
0 

14 

2 
0 
0 
0 
0 

129 9.1 --
102 6.0 10 

76 ·s.o 10 
50 6.5 --
96 5.3 cj 

35 5.9 5 
20 5.2 0 

144 7.6 --
22 5.8 --
38 6.3 5 

1.1 ~ 
.s - spring _ 
Dr - drilled ve 11 
Du - dug well 
B - bored vell 

* Carbonate (C03) 10 PPm 

,. 
-.. ·;·. 

·-· . 
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Reference 12, the Geologic Map of North Carolina, is not 
in a reproducible format. Therefore, it is not included 
in this report. 

Ref. 12 
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Figure 5.2. erage January Temperatures in N.C. 

Degrees Fahrenheit 

48and above 

46-48 

44-46 

42-44"'-

40-42 

36-40 

below36 

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

Figure 5.3. Mean Maximum Temperature in N.C. 

JANUARY 

Degrees Fahrenheit 

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

Seasonal Changes In Climate 

Winter The alternate passage of low- and hige 
pressure systems over the state during winter months 
results in changing weather conditions. Moisture and 
warmer temperatures are characteristically 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 1 oo 
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 o F. 

Nowhere else in North Carolina is the local contrast in 
temperatures as great as in the western cou,nties. 
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 zonal 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 M~aximum and Minimum 
Temperatu~··Figure 5.3 illustrates the temperature 
pallern across North Carolina on a typical afternoon of 
the coldest month. The cool waters of the East Coast are 
responsible for the isotherms laking an abrupt inland 
turn to the north before resuming the northeast-southwest 
pallern 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 pall ern 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 evident in 
Figure 5.3, where January mean minimum temperatures 
are shown. Isotherms on this map reflect characteristic 
nighllime 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 ra'nge 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. w)thin 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 Temperature in N.C. 

JANUARY· 

-

Degrees Fahrenheit 

40andabove 

36-40 

32-36 
28-32 ° 

24-28 

below24 

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

Figure 5.5. Average Annual Heating Degree Days in N.C. 

Total Heating Degrees Annually 
(Fahrenheit) 

5,500-6,000 

5,000-5,500 

4,500-5,000 

4.000-4,500 

3,500-4,000 
0 3,000-3,500 

2,500-3,000 

2,000-2,500 

Source: U.S. Department of Commerce, Weather and Climate in North Carolina, 1972. 
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Figure 5.5 is a very generalized map showing the 
distribution of heatiraegree 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 
seen in a different perspective. 

Winter Precipitation For the winter months of January, 
February, and March, precipitati:wges from 3 to 4 in-
ches per month for the Piedmont oastal Plain, and 
from 4 to 6 inches per month for the ountains.ln the 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 
ma~y as sixteen days with precipitation. 

Cold season precipitation is related to the passing of 
low-pressure cells (cyclones) and usually occurs as rain­
fall. 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. As illustrated in Figure 5. 7, snowfall totals 
increase dramatically as one moves in a westward direc­
tion. Mount Mitchell, reporting an average snowfall of 58 

Figure 5.6. Annual Heating Degree qays 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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inches annually, leads the state m t 11s ca egory. aunn­
burg, in the southeast, shows an average of only half an 
inch of snow per year. Unlike northern states, wtAare 
attuned to the problems accordant with heavy d.sits 
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 
12 inches in one day. Likewise. Raleigh, normally getting 
7 inches each year, has had 17.8 inches dropped on it in 
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. 

... .;..__ _____ ,RoO~-·-·-· Ooo- o .. 000 oO. o• o .. 0 J 

'· 



When high-pr&re systems (anticyclones) dominate, 
clear to partly-dy weather prevails. Receiving, on the 
average, 50 to 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, but increases toward the summer as cyclonic ac­
tivity gives way to thunde'rshowers and their heavy down­
pours. Although more precipitation is received in the state 
during May and June, there are fewer hours and days in 
which rainfall occurs, indicating a higher precipitation in­
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 for human 
comfort. As the daylight period lengthens, sunshine per­
centages and totals increase to their highest values for the 
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 1 0 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
tains retards the start of 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, 
about ten to fifteen days later than the Coastal Plain. In the 
Mountains, 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 
drains into the valleys where it is 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 altitudes. Lying 
between the below-freezing temperatures of the valleys 
and the higher elevations are "verdant" or"thermal" belts. 

Figure 5.7. Av. Annual Snowfall in N.C. 

Source: U.S. Department of Commerce, Climatological Summary, 1966. 

Figure 5.8. Average Date of Last Freezing Temperature in N.C. 

after May 11 

· May 1-May 11 

Apr. 21-May 1 

Apr. 11-Apr. 21 

Apr. 1-Apr. 11 

before Mar. 12 

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

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

Figure 5.10. Mean Maximum July Temperature in N.C. 

Degrees Fahrenheit 

92and above 

88·90 

86·88 

Source: U.S. Department of Commerce, Weather and Climate in North Carolina, 1972. 
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These strip-like regions have longer freeze-free ~-~ns 
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 green flanked 
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 to blanket North Carolina with color and beauty. 

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 the relief 
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 seV€nties 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 temperatures in 
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 s.g). 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 Plain are made less severe by the cooling power 
of the sea breeze. Hatteras, on the Outer Banks, records 
a temperature of goo F. on the average of only one day 
each year, while Wilmington, a short distance from the 
coast, has an occurrence of goo 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 goo F. or above is experienced 
increases to more than forty. 



1gure 5.16. Mean Number of Days with 0.01 or More 
lnches-recipitation per Year in N.C. 

1
150andabove 

140-150 

120-140 

:·i 110-120 

i~ below110 

ource: U.S. Department of Commerce, Cfimst{c Summery of the 
U.S.,1972 
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is determined by the balance between incoming precipi­
tation and outgoing evaporation ananspiration 
(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 classify 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 but also upon a region's temperature regime and 
the degree of correlation between its evaporation an·d 

· rainfall regimes. Although a region may have an appre­
ciable surplus of precipitation over evapotranspiration in 
terms of a.nnual 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 plac~s 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 clime­
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 rainfall, water 
loss nonetheless is greater than water receipt and soil 
moisture storage is depleted. Water deficits 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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Autumn is the drilrason of the year and rainfall 
amounts drop be inches throughout central and 
eastern North Care ina during October and November. 
Cyclonic activity increases as thunderstorms become 
less frequent unti I by late November they seldom oct,cur. 

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 summer 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, 
in the 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. Aver.Annuat Precipitation in N.C. 

Number of Inches 

Source: U.S. Department of Commerce, Weather and C!irrfate 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 51.7 4 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~erage Length of Freeze-Free Season in N.C. 

Number of Days 

270 and above 

250·270 

230·250 

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

Figure 5.14. Average Date of First Freezing Temperature in N.C. 

Source: U.S. Department of Commerce, Weathersnd Climate in North Csrolins, 1972 

of heat energy units to reach maturity, the accumulation 
of growing degree day units is a means of determinA 
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 again, 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 
Plain and 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 temperature 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 refers to 
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
tures 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
out the 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 
WindS- in N.C. 

NE 

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 breeze~ 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, 
nd in the 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.~ 

hunderstorms Thunderstorms are vertically de­
eloped storm systems that involve lightning and thun­
er. Produced by instability in the atmosphere, these 
terms 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 
onvecti~e cells each averaging a mile or more 'in 
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 instabl' that is linked to 
high surface temperatures, (2) atmo ric moisture that 
supplies the latent energy requiremen s, 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 developrpent 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 In the 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 nevertheless benefit the south­
eastern states to a substantial degree. As the eastern 
states are subject to 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 

Figure 5.22. Average um er o 
Thunderstorms 

Number of Days 

Source: Glenn T. Trewartha, Arthur H. Rc 
Hammond, eds., Elements of Geography, 
McGraw· Hill Book Co., 1967). 

year, but as many as eleven in one Yl 
observed. North Carolina has ex peri. 
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 L 



In the Mounlalathe effects of altitude 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 goo F. 
With daily minimum temperatures in the fifties and sixties 
the allure of the Mountains for summer recreation 
becomes evident. 

July Average Maximum and Minimum 
Temperatures The temperatures typically recorded 
during an afternoon in July are shown in Figure 5.1 0. 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 in excess 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 ocean is to 
warm adjacent areas. Farther inland, the more rapidly 
cooling land causes the temperatures 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
western counties are the rainiest areas in the state 

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

Degrees Fahrenheit 

72andabove 

68·72 

64·68 

60-64 

56-60 

below 56 

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 rnny contribute a 
significant percentage of rainfall to monthly totals 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 units lor example, a daily mean temperature 
of 50° F. will indicate ten growing degree days or a 1 oo F. 
departure from the base minimum of 40° F. These units 
are then accumulated for th.e year and averaged over a 
period of lime to provide us with the data for preparing 
Figure 5.12. Since each plant requires a certain amount 

Figure 5.12. Average Annuar'Growing Degree Days 
in N.C. 

Total Degrees Annually 

8,000 and above 

7,000-8,000 

6,000-7,000 

5,000-6,000 

4,000-5,000 

below4,000 

Source: U.S. Department of Commerce, Climatological Summary, 1966. 
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soil "llili.ure 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 15 inches, the 
Outer Banks a"nd 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 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 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 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. 

Agure5.18. Water-nee Deficit in N.C. 

IBJ 1 inch and above 

D below 1 inch 

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· 

30and above 

25-30 

15-20 

below 15 

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

Agure 5.20. Mean ~-~~yai·E.~~~·lon in N.C. 

\ :. 

Number of Inches 

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 offshore storms cause 
northeasterlies to prevail across the state. 

103 



In the Piedmont a~he Mountains, there are less 
striking differenc the age of soils. Since the entire 
area has been ero ed, there are no old, preserved 
original depositional surfaces as in the Upper and 
Middle Coastal P.lain. 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 depqsi­
tional surfaces on the tops of the interstream divides in 
the upper Coastal Plain, above the Coats Scarp. 

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. 
Soils of the southern portion of the Mot'Jntains receive 
larger amounts of rainfall and are more highly leached 
and weathered than others, even though they are on 
steep hillslopes and are ~ather 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 pighly 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 
in the 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. 

Soli 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 Soil 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 shown in 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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into a number of great groups. A.at group is 
composed of soils having simi I files (the same kind, 
arrangement, and thickness of g etic 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). 

The great groups are further subdivided. into subgroups, 
these into families, 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. 

Soli Resources In North Carolina 

The broad soil pattern of North Carolina is ilfustrated 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 problems. 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. 

Soli 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 sandhi lis 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 
oakchickory, 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~. 

Soil Order Characteristics 

Alfisols 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). 

Entisols Recent or juvenile soils with little or no soil 
development. 

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

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

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

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

Figure 7 .14. Status of Soil Mapping in N.C., June 1974 

planimetric soil maps (small scale-1900-19501 

no maps available 

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



The Dystr-epts 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 responsi_. 
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 sandhi lis, maiply on the Quartzipsamment . 
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 with an 
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 counties 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 suited 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. 

Factors other than soil p.erties are responsible for 
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 contributing factor to this localization (see chapter 
10). 

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

Soil Type and Nonfarm Urban Uses There is an 
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 soi.l 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 characteristiGs 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 d~sirable 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 erqsion losses 
from site clearing: The effediveness 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. Slope, 
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 contAnd active 
erosion are serious where nonfarm us-auld involve 
removal of vegetative cover. Further, watersheds are 
subject to flash flooding at low points within the 
watershed boundary. This flooding potential increases 
drastically as urban development increases. Thus, as in 
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 Piedmont 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-su.burban development of Piedmont soils, the 
following considerations should be noted: 

1. The control of erosion and the resulting sediment is 
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 tirpe 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 use 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. 
long periods oftime. 

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

141 



·I 

Figure7.15. esoil Resources 

Alfisols and Ultisols of the Central Piedmont 
Hapludalfs (60%1- Paleudults (15%1-
Hapludults (15%1- Other (10%1 

Mainly Entisols of the Outer Banks 
Ouartzipsnmments (56%1 • Humaquods (21%1-
Psammaquents 117%1- Other (6%1 

:>'!.t. :, Mainly Entisols of the Sandhills 
:?Et:; Ouartzipsamments (43%1 • Paleudults (26%1 • 
~,;~:::.;~ Fragiuldults (22%1- Other (9%) 

r:;l Histosols (Organic Soils) of the Lower Coastal Plain 
L::JMedosapristo; (80%1 • Humaquepts (20%1 

-~! Mainly lnceptisols of the Higher Mountains 
i ! Dystrochrepts (71%1- Hapludults (18%1 ·Other (11%1 

Ultisols of Lower and Middle Coastal Plain 
Ochraquults (50%1 • Hapludults (42%1 ·Other (B%1 

Ultisols of Upper Piedmont and Foothills 
Hapludults (59%1- Rhodudults (24%1 • Paleudults 
(9%1 ·Other (8%1 

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 .173%1 • Paleaquults (18%1- Other (9%1 

Ultisols of Upper and EJstern Piedmont 
Hapludults (88%) ·Other (12%1 

Ultisols of Upper Coastal Plain 
Paleudults (84%1 ·Other (16%1 

Ultisols of Central Piedmont 
Hapludults (63%1- Rhodudults (16%1- Other (21 %1 

~ Ultisols and lnceptisols of the Southern Mountains · 
Hapludults (63%1- Rhodudults (17%1· Dystrochrepts 
(11 %1 ·Other 19%) 

~ Ultisols and lnceptisols of the Upper Piedmont and Foothills 
~ Hapludults (75%1- Dystrochrepts (20%1- Other (5%1 

Ultisols and lnceptisols of Upper Piedmont 
Hapludults (68%1 • Dystrochrepts (26%1 ·Other (6%1 

Ultisols, lnceptisols and Rockland of the Southern Mountains 
Hapludults (55%1 • Dystrochrepts (25%1- Rockland 
(11%)- Other (9%1 

Ultisols and lnceptisols of Blue Ridge and Foothills 
Hapludults (40%1- Dystrochrepts (30%1. Other (30%1 

~ Ultisols and Histosols of Northeast Coastal Plain 
~ Umbraquults (70%1 • Medosaprists (22%)- Other (8%1 

Ultisols and Spodosols of the Lower and Middle Coastal Plain 
Ochraquults (60%1- Haplaquods (20%1 • Psammaquents 
(10%)- Other (10%1 

Ultisols and Entisols of Middle Coastal Plain 
Hapludults (48%1 • Psammaquents (16%1 • Ochraquults 
(8%1 ·Other (28%1 



4. High eily 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 In the Coastal Plain, physical limitations 
on urban-suburban development are largely related to 
internal and external drainage, soil texture, and the 
organic content-In 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. 

3. Soils of either slow or rapid percolation 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 will 
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 soil 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. 

Table 7.2. Char-istics ~nd Use Limitations of Soils in the Mountain Region of N.C. e 
Use Limitations 

Soil Association Soil Characteristics 

Braddock-Dyke- Gently sloping to sloping, well-
Delanco 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. 

Chester·Hayesville Sloping to steep well-drained 
soils. Loamy surface soils and 
clayey subsoils. 

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

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

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

Agriculture 

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

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

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

Stony land Steep and very steep well-drained Low production potential. Stones 

Talladega­
Chandler-Tate 

soils. Loamy soil material more than and slope limit use. 
.. . 50% stone and rock ledges. 

Sloping to very steep well-drained 
soils. Talladega and Chandler mi­
caceous loamy texture and Tate 

, nonmicaceous loamy texture. 

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

Nonfarm Urban 

Moderate percolation rates are major 
limitations. 

Good percolation rates but uses 
limited by slopes 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. 

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 

tfif,~j~ Alluvial soils 

-Appling-Cecil 

-Alamance-Orange 

-Cecil-Lloyd 

CJ Davidson-Mecklenburg 

- Georgeville-Davidson-Herndon 

~111 Hayesville-Cecil 

lt~l Herndon-Georgeville 

~Helena-Wilkes 

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

j·-·:·~:5·::1 Iredell-Mecklenburg 

h /: :~-~Mayodan-Creedmoor 

- Madison-Cecil-Hayesville 

- Stony rough land 

-Terrace soils 

- White Store-Creedmoor 
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Figure 7. 16. Soileaciatlons In N.C. Mountains 

-~Alluvial soils -Porters-Ashe 

BJ Clifton-Porters CJstonyland 

• Chester-Edneyville-Ashe • Terrace soils 

• Fannin-Watauga 

Sourc~: Modified from William D. Lee, ·The Soils of North Caroline (Raleigh: N.C. State University, 1955). 
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Local Soil Resources In North Carolina e 
To provide the public with soil information relevant to 
local analysis, systematic field examinations are made 
and their 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). 

As shown in Figure 7.19c, 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 

' 
• Coxville-Biaden 

• Craven-Lenoir-Coxville 

• Dragston-Fallsington 

~I Dunbar-Lynchburg 
~ 

oc~~~ Chipley-Barth-Leon 

~\~ Lenoir-Coxville 

I -·-~Lakeland-Wagram 

r- -~Lynchburg-Rains 

LJ Norfolk-Orangeburg 

r=:J Alluvial soils ,_,.. :;-·'.':" .. ,Portsmouth-Hyde 

- Pamlico-Bayboro - Rutlege-Piummer 

Bladen-Leaf a) Swamp-Tidal marsh 

- Coastal beach-Dune sand -Terrace soils 
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Table 7.3. Chara 

Soil Association 

Altavista-Wickham­
Augusta 

Appling-Cecil­
Louisburg 

Cecil-lloyd 

Chewacla-Congaree 

Creedmoor-White 
Store-Granville 

Davidson­
Mecklenburg-lloyd 

Georgeville- . 
Davidson-Herndon 

Hayesville-Cecil 

Helena-Wilkes­
Enon 

Herndon­
Georgeville 

Iredell-Mecklenburg· 
En on 

Madison-Cecil­
Hayesville 

Mayodan­
Creedmoor 

Orange-Herndon 

White Store­
Creedmoor 
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cs and Use Limitations of Soils in the Piedmont Region of N.C. 

Use Limitations 
Soil Characteristics 

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 to clayey 
surface with clayey subsoils. 

Floodplain soils that are well to 
somewhat poorly drained. 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. 

Agriculture 

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 limilations. 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 susceptible 
to erosion. Strongly acid soils. 

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

Gently sloping to steep well-drained High to moderate production po-
soils. loamy surface soils and ·tential. Slope and erosion major 
clayey subsoils. limitations. Siightly acid to acid. 

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

Sloping to very steep we 11-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, impermeable, 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 imperfectly 
drained. Loamy surface soils and 
clayey subsoils. 

Gently sloping to sloping soils that 
are well to imperfectly drained. 
Loamy surface soil with clayey sub­
soils that are 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. 

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 land 
and low for crops. Slope, erosion, 
and plastic clay subsoils are 

.limilations. Slightly acid. 

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

Moderate production potenlial. 
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 percolation rates are 
major limitations. 

Slope and percolation rales are 
major limitations. 

Flooding is major limitation. High 
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. 

Slope and percolation rates limit 
certain uses. 

Slope limits many uses. 

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

Slope and percolation rates limit 
uses. 

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

Slope and moderate percolation 
rates limit some uses. 

Percolation rates and high water 
tables limit uses. 

Moderate per!=Oiation 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-swell cloys ore major 
limitations. 

-··-··· .. -... :. -- ~---·-··----·---·. ···-- ::__ ----·-·· 

Piedmont areas are severely eroded and the sloping 
lands are very susceptible to erosion unless .erva­
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. Au// 
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• Table 7.4. Characteristics and Use Limitations of Soils in the Coastal e 
Soil Association Soil Characteristics Agricullure Nonfarm Urban 

Barth·Pactolus- Nearly level, imperfectly drained Moderate production potential. High water tables and rapid per· 
Chipley soils. Sandy surface soils and Drainage and low-water holding colation rates. Low filtering capacity 

sandy subsoils. capacity limiting factors. Acid lor wastes. 
soils. 

Bladen-Leaf Nearly level, poorly drained soils. Moderate production potential. High water tables, very slow 
Loamy surface soils and plastic Drainage and slowly permeable, percolation rates, and surface water 
clayey subsoils. plastic clay subsoils limit uses. ponding limit uses. 

Acid soils. · 

Chipley-Barth-Leon Nearly level, imp~rfectly drained Moderate to low production pot en· High water tables, low fillering 
soils. Sandy surface soils and sandy tial. Drainage and low water· capacity limit uses. Leon soils have 
subsoils. holding capacity are major prob· restrictive hardpans. 

lems. Leon soils have organic 
hardpan. Acid soils. 

Coastal beach- Nearly level to sloping soils. Low production potential. Very Erosion by wind and water is 
Dune sand Excessively drained sands. droughty and subject to salt severe. Dillicult to stabilize. 

damage. Acid to alkaline. 

Coxville-Biaden- Nearly level, imperfectly drained Moderate production potential. High water tables, very slow perco-
Lenoir soils. Loamy surface soils and Drainage and slowly permeable lation rates, and surface water 

plastic clayey subsoils. plastic, clay subsoils limit uses. ponding are major hazards. 
Acid soils. 

Crave~-Lenoir- Nearly level to sloping imperfectly Moderate production polential. High water tables and very slow 
Coxvilte drained soils. Loamy surface soils Drainage, slow permeability, and percolation rales are limiting /actors. 

and plastic clayey subsoils. erosion on sloping areas are prin· 
cipallimitations. Acid soils. 

Dorovan-Pamlico- Level, very poorly drained soils. Moderate production potential. High water tables and unstable or-
Ponzer Organic soils. Drainage, water control are essen- ganic materials limit use. Very 

tial. Require special management. 
Strongly acid.· 

poorly suited for nonfarm urban uses. 

Dunbar-Lynchburg Level to gently sloping, imperfectly High production potential. High water tables are major limit· 
drained soils. Loamy surface soils Drainage needed lor mosl crops. ing factor. Percolation rates 
and loamy to clayey subsoils. Acid soils. moderately rapid lo slow. 

Kalmia-Lumbee- Level, well to poorly drained soils. High to moderate production po· Kalmia soils well suited. Lumbee 
Roanoke Sandy to loamy surface soils and tentia!. Kalmia soils high produc- soils ha\·e high water tables. Roanoke 

loamy to clayey subsoils. lion and good physical properties. soils have high water tables, very 
Lumbee soils need drainage and slow percolation rates, and are sub· 
Roanoke soils have plastic clay ject to water pending and 
subsoils and are poorly drained. occasional flooding. 
Acid soils. 

~ Lakeland-Wagram Gently sloping to sloping, welt Moderate production potential. Poor filters when used lor waste 
drained soils. Sandy surface soils Susceptible to drought and exces· disposal. Other characteristics 
and sandy subsoils. sive leaching. Acid soils. favorable. 

Lenoir-Coxville Level to gently sloping imperfect- Moderate production potential. High water tables and very slow 
ly drained soils. Loamy surface Drainage and slowly permeable percolation rates limit uses. 
soils and plastic, clayey subsoils. clay subsoils are limiting factors. 

Lynchburg-Rains Nearly level to gently sloping, lm· High production potential. High water tables are limiting factor. 
perfectly drained soils. Sandy Drainage needed. Acid soils. Percolation rates are moderately 
surface soils and loamy subsoils. rapid. 

Mantachie-Kinston- Nearly level soils on stream flood· High to moderate production po- High water tables and flooding 
Bibb plains. Imperfectly drained and tentia!. Drainage and flooding are limit uses. 

loamy textures. limitations. Acid soils. 

Norfolk· Nearly level to sloping, well- High production potential. Ero- No limitations in use. 
Orangeburg drained soils. Sandy surface sion a moderate hazard on 

soils and loamy subsoils. slopes. Acid soils. 

Pamlico-Bayb.oro Level, very poorly drained soils. High production polenliallor High water tables and difficulty of 
Loamy, organic surface soils and adapted crops. Drainage and managing waste are severe limi-
loamy to clayey subsoils. water control are needed. Acid lations. Percolation rates are 

soils. moderate to slow. 

Portsmouth-Hyde Level. very poorly drained soils. High production potential lor High water tables and water 
Loamy, high organic surface adapted crops. Drainage and management are severe lim ita· 
soils and loamy to clayey sub· water control are needed. Acid lions. Percolation rates moderate· 
soils. soils. lyslow. 

nullcoc-Piummcr Level, poorly drained sands. Low produclion polenlinl. Wet High wntor Ia bios ond low Iii· 
sands with low available walcr loring properties limit uses. 
when drained. 

Swanip- Level, very poorly drained Not suited. Not suited. 
Tidal marsh soils that flood frequently. 
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soil moisture requirement iE sal.sfied, additional precipi- Agure 5.18. Water Balance Deficit In N.C. 
tation will drain to the unde rc nd water table or run off 
the lana as surplus water. 

Figure 5.18 provides thew 1ter alance deficits for the 
state and shows that everyw wre excepl lor 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 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 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 integral parts of the slate'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 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. 

miEJ1 inch and above 

D below 1 inch 

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

Agure 6.19. Water Balance Surplus In N.C. 

Number of Inches· 

30and above 

25-30 

20-25 

15-20 

below 15 

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

Figure 5.20. Mean Annual Evaporation in N.C. 

Number of Inches 

42andabove 

Source: U.S. Department of Commerce, Climatlc Summary of the 
u.s., 19n. 

The velocity of the wind is relevant to venli I a lion 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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Table 17· 

. 
County 

City locetlon 

.aberdeen ~re 
Moskle Pert ford 
Alomen'=e Alamence 
Albemarle Stanly 
Alexander Mills Rutherford 
Alii ance Pemllco 
Andrews Cherokee 
Angler ~rnett 
Ansonville Anson 
!-f>ex Woke 

Arapahoe Pomllco 
Archdale Gull ford, R&ndolph 
Arlington Yedkl n 
Asheboro Randolph 
Asheville Buncombe 
Askewvllle Bertie 
AtkInson Pender 
Atlentlc Certeret 
Atlentlc Beech Certeret 
Au lender Bertie 

Aurora Beaufort 
Autryville Sampson 
Ayden Pitt 
Belley Nosh 
BakersvIlle Mitchell 
Benner Elk Avery 
Beth Beaufort 
Bettleboro Edgecombe, Nesh 
Beyboro Pomllco 
Beor Grass Mertln 

Beaufort Certeret 
Belhaven Beaufort 
Belmont Gtlston 
Belville Brunswick 
Bel wood Cleveland 
Benson .bhnson 
Bessemer Cl ty Gtlston 
Bethel Pitt 
Beulaville Duplin 
Bll tmore Forest Buncombe 

Biscoe 1-bntgomery 
Black Creek Wilson 
Black t-buntaln Buncombe 

.. 
Bladenboro Bladen 
Blowing Rock Ce I dwe II, W~t~uga 
Bolling Spring Lakes Brunswick 
Bolling Sprln!)s Clovol~nd 
Uollvla llrun•wlck 
Bolton Columbus 
Boone Wataug~ 

·Boonville Y~dkln 
Bostic Rutherford 
Brev~rd Transy I van Ia 
Bridgeton Q-oven 
Broodwey Lee 
Brook ford Cetowb~ 
Brunswick Columbus 
Bryson City sw~Jn 
Bunn Franklin 
Burgaw Pender 

I()RTH CAAOLINA POPULATION CF IICORPORAT£0 r.J..ACES 1JD THEIR PERCENTAGE GROWTH 
1970 TO 1980 

1970 1980 Perc&nteg& County 
C&nsus C&nsus Cheng& City locetlon 

1,592 1,945 22.2$ <.denton Chow an 
5,105 4,887 -4.} Ell zebeth City C&mden, Pesquotenk 

NA 320 NA Ell zabethtown Bladen 
II, 126 15,110 35.6 Elk Park Avery 

988 643 -}4.9 Elkin Surry, Wilkes 
577 616 6.8 Ellenboro Rutherford 

1,384 1,621 n.t Ellerbe Richmond 
1,431 I, 709 19.4 Elm City Wll son 

694 794 14.4 Elon College Alamance 
2,234 2,847 27.4 Emerel d Isle Certeret 

212 467 120.3 Enfield ~II fax 
4,874 5, 745 17.9 Erwin H!ornett 

711 872 22.6 Eureka Wayne 
10,797 15,252 41.3 Everetts Mertln 
57,929 53,583 -7.5 Fair Bluff Col urrous 

247 227 -8.1 Felrmont Robeson 
. 325 296 -8.} Folson Duplin 

NA NA NA Feith Rowan 
300 941 213.7 Fe Icon Curroerland, Sempson 
947 1,214 26.2 Falkland Pitt 

620 698 12.6 Fe IIston Cleve lend 
213 228 }5.2 Farmville Pitt 

3,450 4,361 26.4 Fayetteville Cumberland 
724 685 -5.4 .Forest City Rutherford 
409 373 -6.a Fountain Pitt 
754 1,067 44.2 Four Oeks .bhnston 
231 207 -10.4 Foxflro 1-'oore 
562 632 t 2.5 Fronk lin Mecon 
665 759 14. t Frank II nton Franklin 
99 62 -17.2 Franklinville Randolph 

3,368 3,826 13.6 Fremont Wayne 
2,259 2,430 7.6 Fuquay-Vorlna Wake 
5,054 4,607 -a.a Gtlrl and Sempson 

59 102 72.9 Gtlrner Wake 
736 613 -16.7 Garysburg NJrthompton 

2,267 2, 792 2}.2 Gaston NJrthampton 
4,991 . 4, 767 -4.1 Gastonia Gaston 
1,514 ·. 1,625 20.5 Gtltesv I lie Gates 
I, "6 1,060 -8.3 Germonton Stokes 
1,298 1,499 15.5 Gibson Scotlond 

~ .... 
1,244 1,334 7.2 Glbsonv I lie Alamonce, Gull ford 

449 523 16.5 Glen Alpine Burke 
3,204 4,08} 27.4 Godwin CurrberiMd 

783 1,428 82.4 Gold Point Martin 
801 1,337 66.9 Goldsboro Wayne 
245 998 307.8 Goldston Chath~m 

2,284 2,JOI 4·2 Crnhnrn Alttmttnce 
105 2'i2 :x;. 2 Crnlnnur Lonc.,lr 
534 56J 5.4 Gr~nlto F~lls Col dwoll 

B, 754 10,191 15.4 GI"Mite Q.J~rry Row~n 

607 1,020 49.6 Groanovors Duplin 
209 476 64.7 Greensboro Guilford 

5,243 5,323 1.5 Greenville . Pitt 
. :<520 461 -11.3 Grl fton lenoir, Pitt 

694 908 30.8 GrlmesiMd Pitt 
590 467 -20.8 Grovor Cl evol ~nd 
206 22} 8.3 H~llf~x H.> I If ax 

1,290 1,556 20.6 Hamilton Martin 
284 505 77.8 Hom let Richmond 

1, 744 1,586 -9.1 llllrmony Iredell 

1970 1980 P&rC&nteg& 
C&nsus C&nsus Chenge 

4,956 5,357 e.1 
14,381 14,004 -2.6 
1,418 3,551 150.4 

503 535 6.4 
2,899 2,858 -1.4 

465 . 560 20.4 
913 1,415 55.0 

1,201 1,561 30.0 
2,150 2,873 33.6 

122 865 600.0 

3,272 2,995 -a. 5 
2,852 ·2,828 -o.6 

263 303 15.2 
198 213 7.6 

1,039 1,095 5.4 
2,827 2,656 -6.0 

598 636 6.4 
506 552 9. t 
357 3;,) -5.0 
130 liB -9.2 

301 614 104.0 
4,424 4, 707 6.4 

53,510 59,507 llo2 
7,179 7,686 7.1 

434 424 -2.3 
1,057 1,049 -().6 

9 153 1,600.0 
2,336 2,640 n.o 
1,459 - 1,394 -4.5 

794 607 -23.6 

1,596 1,736 6.6 
3,576 3, ItO -n.o 

656 885 34·9 
4,923 io,on 104.6 

231 1,434 520.6 
I, 105 BID -20·1 

47,322 47,33} o.o 
338 36} 7.4 

NA· ""' NA 
502 53} 6.2 

2,019 2,865 41.9 
797 645 -19·1 
129 233 8().6 
108 ""' ""' 26,950 31,871 18.2 
354 353 -}.0 

0,172 6,674 6.1 
N'l N'l N'l 

2,.1UU 2,~00 u.o 
I, 344 1,294 -3.7 

424 477 12.5 
144,076 155,642 o.o 
29,063 35,740 23.0 
1,860. 2,179 17.2 

394 45} 15·0 
555 597 7.6 
335 25} -24.5 
579 538 10.2 

4,627 4, 720 2.0 
377 410 24.7 



Bur II. Alomanee 35,930 37,266 3.7 Herre I Is ~plln, S,mpson 249 255 e . 2.4 
Burns Yancey 1,348 1,452 1·1 Harrellsvll le Hertford 165 151 -8.5 
Calabu &-un>wlck 154 128 -16o9 Harrisburg Cabarrus 1,098 1,433 30.5 
Calypso ~plln 462 689 49.1 Hesse II Hortln 160 109 -31.9 
Cameron lob ore 204 225 10·3 Havelock Craven J,012 17,718 488.2 
Candor M:lntgomery 561 868 54o 7 H.!lw River AI amance 1,944 1,858 -4.4 
Canton H.!lywood 5,158 4,631 -10·2 Hayesvl I le Clay 428 376 -12.1 
Cepe Carteret Carteret 616 944 53·2 Heywood Chatham NO. _190:) NO. 
Carol Ina Beech 1-bw Hanover 1,663 2,000' 2Q,J Hozelwood Heywood 2,057 {,811' -12.0 
Carrboro Q-ange 5,05B 7,3~ 45.0 Henderson VancG 13,896 13,5"22 -2.7 

~arthage M:>ore. 1,034 925 -10.5 HendersonvIlle Henderson 6,443 6,862 6.5 
Cary Weke 7,686 21,763 183·2 Hertford Perqulmans 2,023 1,941 -4.1 
Cesar Cleve lend 339 346 2.1 Hickory Burke, Catawba 20,569 20,757 0.9 
Cashiers Jackson 230 553 140.4 lllgh Point (a) 63,229 63,380 0.2 
Castalia Nosh 265 358 35ol High Shoals Gaston, Lincoln 563 586 4.1 
Cas wei I Beech &-unswlel: 28 110 • 292.9 High lends Hoc on 563 65J 12.0 
Catawba Catawba 565 509 -9o9 Hildebran Burke 521 628 20.5 
Centerville Franklin 123 135 9o8 Hillsborough erenge' 1,444 3,019 109.1 
Cerro Gordo Columbus 322 295 -8.4 Hobgood H.!! I I fax 530 48J -e.g 
Chadbourn Columbus 2,21J 1,975 -10.8 Hoffman Richmond 434 369 -10.4 

Chadwick lcres Onslow 12 15 25o0 HoI den Beech Brunswick 136 232 70.6 
Chapel Hill · ~rham, Orange 26,199 32,421 23·7 Holly Spr lngs Wake 697 688 -1.3 
Charlotte Mecklenburg 241,420 314,447 30·2· Holly Ridge Onslow 415 465 12.0 
CherryvIlle Gaston 5,258 4,844 -7.9 Hollyvllle Pamllco NO. 100 NO. 
Chine Grove lbwen 1, 788 2,081 16.4. lbokerton Q-eene 441 460 4.3 
Chocow I n I ty Beaufort 566 644 13·8 Hope Mills Currber I end 1,866 5,412 190.0 
Claremont Catawba 766 600 II. 7 Hot Springs Hodlson 653 678 3.6 
Clarkton Bladen 662 664 0.3 Hudson Caldwell 2,B20 2,668 2.4 
Cl eyton Johnston 3,103 4,091 31·8 Huntersv I lie l'e<:k lenburg 1,538 1,294 -15.9 
Clevolend 'low an 614 595 -3.1 lnd I en BeliCh Carteret 245 54 -76.0 

Clinton S,mpson 7,157 7,552 5.5 lndlen Trell Union 405 811 100.2 
Clyde Heywood . 814 1,00B 23.6 Jackson lbrthampton 762 720 -5.5 
Coakley EdgecOmbe NO. NO. NO. Jackson Spr lngs M:lore NO. Nil NO. 
Coets Her nett 1,051 1,365 3lo8 Jacksonville Onslow 16,289 17,056 4.7 
Cofield Hertford JIB 465 46.2 Jelll9stown G.J I lford 1,297 2,148 65.6 
Colerain Bertie 373 284 -23.9 Jamesville Hortln 533 604 13.3 
Colombie Tyrrell 902 758 -16.0 Jeson <l"eene Nil Nil NO. 
Columbus Polk 7::s1 727 -o.5 Jefferson Ashe 94J 1,086 15.2 
Como Hertford· 211 B9 -57.8 Jonesville Yedkln 1,659 I, 752 5.6 
Concord Ceberrus 18,464 16,942 -6.2 Jupl ter Buncombe 208 Nil NO. 

Conetoe EdgecOmbe 160 215 34.4 Kelford Bertie 295 254 -13.9 
Conover Cetewbe J,355 4,245 26.5 Kenansville ~plln 762 931 22.2 
Conway lbrthempton 694 678 -2.3 Kenly Johnston, Wilson 1,:no 1,433 4.6 
Cornelius Meek I enbur.g 1,296 1,460 12·7 KernersvIlle Forsyth 4,615 6,802 41.3 
Cove City Craven 485 500 3.1 Kill Devil Hills Dere 357 1, 796 403.1 
Cremer ton Gaston 2,142 1,669 -12·7 Kings M:lunte In Cleveland, Gaston 8,465 9,0BO 7.3 
Creedmoor Grenville 1,405 1,641 16.8 Kinston Lenoir 23,020 25,234 9.6 
Creswel I Washington 63:5 426 -32·7 Kittrell Vence 427 225 -47.3 
Crossnore Avery 264 297 12·5 Knightdale Weke 815 985 20.9 
Dellu Gaston 4,059 :5,340 -11·1 Kuro Beech 1-bw Hanover 394 611 55.1 

Danbury Stokes 152 140 -7.9 LeGrenge Lenoir 2,679 3,147 17.5~ 

Davidson Iredell, Mecklenburg 2,931 :5,241 10·6 Leka Lure Rutherford 4515 468 7.0 

Del view Geston II 7 -J6o4 Leke Weccemew Columbus 924 I, IJJ 22.15 
Denton Devldson 1,017 949 -6·1 Lend Is Rowen 2,297 2,092 -e.g 
Dillsboro Jackson 215 179 -15·7 Lensing Ashe 26:5 194 -31.4 
Dobson Surry 93:5 1,222 31.0 Lasker lbrthampton 114 96 -15.8 
Dorches N!!sh 686 685 29.0 Lattimore Cleve I end 257 237 -7.8 
Dover Craven 585 600 2.6 Laurel Perk Henderson 581 764 31.5 
Drexel Burke 1,431 1,392 -2.7 Leur lnburg Scotland 6,659 II ,480 29.6 
~blln Bladen 283 477 69.6 Lawndale Cleveland 544 469 -1:5.6 

Dudley Weyne 199 NO. No\ Lewrence Edg~>eOmbe Nil ""' Nil 

~ndarr~h Hoke 53 Nil Nil Leggett Edgecombe 120 99 -17.5 

D.Jnn Her nett 8,302 8,962 7.9~ Lenoir Caldwell 14,705 IJ, 748 -6.5 

~rhem Our hem 95,438 100,831 5.7 Lewiston Bertie :527 459 40.4 

Earl Cleve lend 195 206 5.6 -·- Lexington Davidson 17,205 15,711 -8.7 

East Arcadia Bladen 556 461 -17·1 Liberty Randolph 2,167 1,997 -7.8 

Eest Bend Yedkln . 485 602 24.1 Ll lesvllle Anson 641 588 -8.3 
East Leurlnburg Scot lend . 48~ 536 10·1 Lillington Harnett 1,155 1,948 68.7 
East Spencer Rowen 2,717 2,150 -3.0 Llncol nton Ll nco In 5,293 4,879 -7.8 
Eden Rockingham 15,871 15,672 -1.:5 Lindon Cumber I end 205 365 78.0 



. County 1970 1980 Percentilgo County 1970 1980 Porcontago 

City location Census Census Change City Location Census Census Chango 

Linville Avery ""' 244 
""' Rockwell Rowan 999 1,339 34.0 

Littleton Halifax 903 820 -9.2 Rocky l'ount Edgeconbe, Nash 34,284 41,283 20.4 
Locust Stanly 1,484 1,590 7ol Rolesville Wake 533 381 -28.5 
Long Beach Brunswick 493 1,844 274.0 Ronda Wll kes 465 457 -1.7 
Long VIew Burke, Catawba 3,360 3,587 6.8 Roper Washington 649 795 22.5 
Louisburg franklin 2,941 3,238 10.1 Rose Hill Ouplln 1,448 1,508 4.1 
Love Valley Iredell 40 55 37.5 Roseboro Sampson 1,235 1,227 ~.6· 

Lowell Gaston 3,307 2,917 -11.9 Rosman Trensylvanlll 407 512 25.8 
Lucem11 WI! son 610 1,070 75o4 Rowland Robeson 1,358 1,841 35.6 
Lumber Br I dgo Robeson 117 171 46.2 Roxboro Person 5,370 7,532 -86.4 

Lumberton lbbeson 16,961 18,241 7·5 Roxobel Bertie 347 278 -19.9 
MeAdenv Ill e Gaston 950 947 ~.3 Rural Hall forsyth 1,289 1,336 3.6 
McOoMid Robeson eo 117 46.3 Ruth Rutherford 360 381 5.8 
Mcfarlan Anson 140. 133 -s.o Rutherford College Burke 621 I, lOS 35·0 
Macclesfield Edgeeonbe 536 504 -6.0 Rutherfordton Rutherford 3,245 3,434 5.8 
Macon Warren 179 153 -u.s Salemburg Sampson 669 742 10.9 
Madison Rocklngh11m 2,018 2,806 39.0 Salisbury Rowan 22,515 22,677 0.7 
Maggie Valley Haywood 159 202 27o0 SaiUdll Polk 546 607 1!.2 
Magno I Ill Ouplln 614 592 -3.6 Sanford Lee 11,716 14,773 26.1 
Malden Catllwba, Lincoln 2,416 2,574 6.5 Sar11toga Wll son 391 381 -2.6 

Manteo Care 547 902 64.9 Scot I end teck Halifax 2,"869 2,834 -1·2 
Marlette Robeson 70 ""' "1-1', Se!lboard lbrthempton 611 687 12.4 
Marlon McDowell 3,335 3,684 10·5 Seagrove Randolph 354 294 -16·9 
Mars Hill Madison 1,623 ·2, 126 31.o Selm11 Johnston 4,356 4, 762 9.3 
Marshall Madison 982 809 -17·6 Seven Dev II s Avery, Weteuga 0 54 0 
Marshville Ill Jon 1,405 2,011 43.1 Seven SprIngs Wayne 188 166 -11.7 
Matthews f.'eek I enburg 783 1,648 110·5 Severn lbrthempton 356 309 -13.2 
Maury. Gr-eene 421 

""' "" Shady F'orest Brunswick 17 43 152.9 
Maxton Robeson, Seotl~~nd 1,885 2, 711 43.8 Shallotte Brunswick 597 680 13.9 
Mayodan Rockingham 2,875 2,627 -8.6 Sharpsburg Cbl 789 997 26.4 

Maysville Jones 912 877 -3.8 Shelby Cleveland 16,328 15,310 -6·2 
Mebane Alamance, Orange 2,573 2, 782 5.1 Slier City Chathem 4,689 4,446 -5.2 
Mesic Pemllco 369 390 5o7 Simpson Pitt 383 407 6.3 
Micro Johnston 300 438 46.0 Sims Wll son 205 192 -6.3 
Middleburg Vance 149 185 24.2 Smithfield Johnston 6,677 7,288 9.2 
Middlesex Nash .729 837 14.8 Snow Hill Gr-eene 1,359 1,374 J,l 
Mildred Edgeeonbe "" ""' "" Southern PInes f.bore 5,937 8,620 45.2 
Milton Caswell 235 235 o.o Southern Shores Dare 75 395 "" Mlnnosott Booeh Pemllco 41 171 317·1 Southport Brunswick 2,220 2,824 27·2 
Mint Itt II Meek I enb urg 2,262 7,915 249.9 Sporto Alloghnny 1,304 1,607 29.4 

Mocksville Oavle ;2,529 2,637 4.3 Speed Edgecombe 142 95 -33·1 

l'onroe Ill I on 11,282 12,6:59 12.0 Spencer Rowen 3,075 2,938 """·' 1'ontre11t Buncombe 581 741 27·5 Spencer f.buntaln G!!ston :500 169 -4:5·7 

f.boresbOI"O Cleveland 45:5 405 -8.6 Spindale Rutherford 3,848 4,246 10.3 

Mooresville Iredell 8,808 8,575 -2.6 Spring Hope Nl!sh 1,334 1,254 -6.0 

f.brehelld CIty Carteret 5,233 4,359 -16.7 Spring Lake Currt>erl and 3,968 6,273 58.1 

f.brgenton Burke 13,625 13,763 1·0 Spruce Pine Mitchell 2,33:5 2,282 -2.2 

Morrl sv file Wake 209 251 20.1 St. Pauls Robeson 2,011 1,639 -18.5 

f.brven Anson 562 765 36·1 Staley R<~ndolph 239 204 -14.6 

. Mount Airy Surry 7,325 6,862 -6o3 Stallings Union 726 1,826 151.5 

f.bunt Gilead l'ontgomery 1,286" 1,423 10.7 Stanf lei d Stanly 458 46:5 1.1 

f.bunt Holly G!!ston 5,107 4,,0 ;-11·:5 St11nloy G!!ston 2,336 2,341 0.2 

Mount Olive Ouplln, Wayne 4,914 4,876 -o.8 Stantonsburg Wilson 869 920 5.9 

f.bu~t Pleesont Cabarrus I, 174 1,210 3·1 St11r f.bntgomery 892 816 -8.5 

Murfreesboro Hertford 4,418 3,007 -31.9 Statesv file Iredell 20,007 18,622 -6.9 

Murphy Cherokee 2,082 2,070 -o.6 Stedm11n · Currt>erlend 505 723 43.2 

Nags Heed Care 414 1,020 146.4 Stem Granville 242 222 -8.3 

Nashville Nash 1,670 2,678 60·< Stoneville Rockingham 1,030 1,054 2.3 

Neves sa Brunswick 487 439 -9·9 Stonewall Pam fico 335 360 7o5 

New Bern a-even 14,660 14,557 ~.7 Stovall Gr-enville 405 417 3.0. 

' . . ~ ; . " 



e. e e 
New London Stanly 285 454 59.3 Sunset Beech Brunswick lOS 304 181.5 
Nevi end Avery 524 722 :n.8 Su~f City Pender 166 391 IJ5.5 
Newport Certeret 1,735 1,883 !1.5 Swansboro O'ls I ow 1,207 976 -19.1 
Newton Cetewbe 7,857 7,624 -:<.o Sylva Jackson 1,561 1,699 8.8 
Newton Grove Sampson 546 564 3.3 Tabor City Colunt>us 2,400 2, 710 12.9 
Norlina We~~en 969 901 -7.0 Tar Heel Bladen 87 118 35.5 
Nomen Richmond 157 252 60·5 Ta~boro Edgeeont>e 9,425 8,634 -8.4 
North WII kesboro Wilkes 3,357 3,260 -2.9 Taylo~vll-le Alexander I ,:.!31 I, 103 -10.4 
No~ wood Stanly 1,896 1,818 -A,I Teachey Duplin 219 373 70.3 
Oak City Ma~tln 559 475 -15.0 Thomesv Ill e Davidson 15,230 14,144 -7·1 

Ookboro Stonly 568 587 3.3 Top sa II Beech Pende~ 108 264 144.4 
Oe11an Isle B11oeh Brunswick 78 143 83.3 Trent Woods Cr11ven 719 1,177 6J.7 
Old Fort M:Oowell 675 752 11.2 Trenton Jones 539 407 -24.5 
Old Spa~ta Edgecont>e ""' ""' 

w. T~outman l~edell 797 1,360 70.5 
~I ental Pam I leo 445 536 20.4 T~oy 1-bntgomery 2,429 2, 702 11.2 
~rum Robeson 152 157 3·1 Tryon Polk 1,951 I, 795 -7.9 
Oxford Granville 7,178 7,603 5·9 Turkey Sampson 329 417 26.7 
Pantego Beaufo~t 218 185 -15·1 Unionville Union ""' ""' ""' Pork ton Robeson 550 564 2·5 V11ldese Bu~ke 3,182 3,364 5. 7 
Parmele Ml!rtln 373 464 2?·9 Voncebo~o Craven 758 833 9.9 

Patte~ son Sp~ lngs Cleveland 476 7.31 - 52·9. Vandemere Pomllco 379 335 -11.6 
Peeehl and Anson 556 506 -9.0 Vass 1-bo~e 885 828 -6.4 
Pembroke Robeson 1,982 2,698 JG,1 Weeo Cleve I and 245 J22 J1,4 
Pikeville Wayne 580 662 14.1 Wade Cunner I and 315 474 50.5 
Pilot 1-buntaln Surry 1,309 1,090 -16·7 Wadesboro Anson 3,977 4,206 5.8 
Pine Knoll Shores Certeret 62 646 941·9 Wagram Scot lend 718 617 -14.1 
Pine Level Johnston 983 953 -3·1 Wake Fo~est Woke 3,148 3, 700 20·1 
Pinebluff !-bore 570 935 64.0 Wallace Duplin, Pender 2,905 2,903 -{).1 

Pinehurst !-bore 1,056 w. ""' 
Walnut Cove. Stokes 1,213 1,147 -5.4 

Pinetops Edgecombe 1,379 1,465 ~-2 Walnut Creek W11yne 81 343 323.5 

Pineville Meeklenbu~g 1,948 1,525 -21·7 Wa I stonburg Greene 176 181 2.8 
Pink Hill Lenoir 522 644 23·4 Warrenton \lorren 1,035 908 -12.3 
Pittsboro Olathem 1,447 1,332 -7·9 Warsl!lt Duplin 2,701 2,910 7.7 
Plymouth Washington 4, 774 4,571 -4·3 Washington Beaufort 8,961 8,418 -6.1 
Polkton Anson 845 762 -\loS Wosh I ngton Park Beaufort 517 514 -{).6 

Polkville Clevelond 494 528 6.? Watha Pender 181 196 e.3 
Pol Joeksvll Je Jones 456 318 -30·3 Waxhaw Union 1,248 1,.206 -3.2 

~ 
Powellsville Bertie 247 320 29·6 Waynesville Haywood 6,488 (6,76~ 4.3 
Princeton Johnston 1,044 1,034 -1·0 WeavervIlle Buncont>e 1,280 1';495 16.8 
Princeville Edgecombe 654 1,508 IJC.G Webster Jackson 181 200 10.5~ 

ProctorvIlle Robeson 157 205 30.6~ Weldon Halifax 2,304 1,844 -20.0~ 
Raefo~d Hoke 3,180 3,630 14·2 Wendell Woke 1,929 2,222 15.2 
Raleigh Woke 122,830 150,255 22.3 West Jefferson Ashe 869 822 -7.5 
Ramseur Randolph 1,328 1,162 -12·5 Whispering Pines 1-bo~e 362 1,160 220.4 
Rend lemon Rendolph 2,31,2 2,156 -6.7 llh I takers Edgecombe, Nash 926 924 -{).2 
Ronlo Gasto·n 2,092 1, 774 -15·2 llh lte Lake Bladen 232 968 317.2 
Reynham Robeson 75 83 10.7 Whiteville Columbus 4,195 5,565 32.7 
Red Oak Nosh 359 314 -12·5 Wilkesboro Wilkes 2,038 2,335 14.6 
Red Springs Robeson 3,383 3,607 6·6 Willi emsboro Vance w. 59 ""' Reidsville Roeklnghem 13,636 12,492 -8·4 Willi ems ton Ml!rtln 6,570 6,159 -6.3 

Rennert Robeson 175 178 1·1 Wilmington Now Hanover 46,169 44,000 -4.7 
Rhodhiss Burke, Caldwell 784 727 -7··3 Wll son Wilson 29,347 34,424 17.3 
Rleh Squa~e 1-brthempton 1,254 1,057 -15.7 Wlndso~ Be~tle 2.199 2,126 -3.3 
Richfield Stanly 306 J7J 21·9 Winfall Perqulmens 581 634 9.1% 
Riehl ands O'ls I ow 935 825 -11.6 Wingate Union 2,569 2,615 1.e 
Roanoke Rapids Hal If ex 13,508 14,702 e. a Winston-Salem Forsyth 133,683 131,885 -1.3 
Robbins !-bore 1,059 1,256 lB.'S Winterville Pitt 1,437 2,052 42.8 
Robbinsville Greham 777 1,370 76.! Winton Hertford 917 825 -1o.o 
Robersonv llle Ml!rtln 1,910 1,981 3·1 Woodfin Buncombe 2,831 3,260 15.2 
Roekl nghem Richmond 5,852 8,300 41.s Woodland 1-brthompton 744 861 15.7 

Woodville Bertie 253 212 -16.2 
Wrightsville Beaeh Now Hanover I, 701 2,910 71·1 
Yadkl nvllle Yadkln 2,232 2,216 -{).7 
Yaupon Beach Brunswick 334 569 70.4 
YoungsvIlle Fronk lin 555 486 -12·4 
Zebulon Woke 1,839 2,055 11.7 

1-brth Carolina Municipal Population 2,210,008 2,476,041 15.6 

Cal Oevldson, Guilford, and Randolph counties. 
(bJ Edgecombe, Nosh, and Wilson counties. 
tv.- Not Avelleble . 
S~CE: u.s. Department of Commerce, Bureau of the Census. 

Offlee of State Budget end M~nagement, Reseueh end Planning Services. 
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Ms. Pat Derosa 

United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

ENDANGERED SPECIES FIELD STATION · 
100 OTIS STREET, ROOM 224 

ASHEVILLE, NORTH CAROLL'JA 28801 

June 21, 1985· 

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, 

Ref. 17 

In response to your telephone conversation with John Fridell on May 30, 1985, 
we are enclosing the following items of infor~ation: 

A. North Carolina county distribution recorqs of Federally listed, 
proposed and status review species, 

B. map of the critical habitat of the threatened spotfin chub 
(Hybopsis 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 projec~ area. 

Since additions and deletions are made to the list of species on a regular 
basis, questions regarding updates of the list 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, 

. ~~\\L,_~ Q~ 
Warren T. Parker 
Field Supervisor 
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NORm CAroLINA - Critical Habitat 

Hyoopsis m:macha, "spot fin chub" 

Macon and SWain Counties. Little Tennessee River, nain channel from 
. the backwaters of Fontana Lake upstream to tie North carolina-Georgia 
state line. 
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;)""' --------- c --- Macon °" 
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NORTH CAROLINA- Critical Habitat 

Hudsonia montana, 11mountain 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 

11/80 

north from the intersection of the 2200' contour and the Shortoff Mountain 
Trail to where it intersects the 3400' contour at 11 The Chimneys 11 --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. 

PJSGAH 

-:·'." 

!~ 
L _____ __j 

----, \ . \ 
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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 Fridel!, US Fish and Wildlife 
Service (704) 259-0321 to request an update on critical habitats in NC. 
Mr. Fridel! 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, No. 133, 
July 11, 1986)~ A copy ~f the proposed rule is attached for your information. 

PD/tb/0221b 
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TO: CERCLA Unit Staff 

FROM: Pat DeRosa \\) 

RE: Critical Habitats of Federally Listed Endangered Species-in N.C. 

I spoke by telephone today with John Fride11, US Fish and Wildlife 
Service (704) 259-0321 to request an update on critical habitats in NC. 
Mr. Fridel! 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, No. 133, · 
July 11, 1986)~ A copy ~f the proposed rule is attached for your information. 

PD/tb/0221b 
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· [FR Doc. 81>-15268 Filed 7-10-86; 8:45 am] 
BlU.lHG CODE 85&0-50-U • 

~RTMENT OF THE INTERIOR 

Fish and Wl_tdllfe Service 

50 CFR Part 17 

Endangered an·d Threatened Wildlife · 
and Plants; Proposal to Ust the Cape· 
Fear Shiner as an Endangered Species · 
with Critical Habitat 

AGENCY: Fish and Wildlife Service. , - . 
Interior. · · · ·· · , · · · ·· · · 

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, ~. 
amended. This fish has recently · ..... 
-qndergone a reduction in range and 
population. It is currently known from · 
only three small-populations 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 

l ges, chemical spills, wastewater 
arges, impoundments, changes in 
m flow, or increases in agricultural 

:-nnoff-<:ould 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, 1986. · 

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 

ADDRESSES:.Comments and materials River Hydroelectric Dam. This 
concerning this proposal should be sent population was historically the best, but 
.to Field Supervisor, Endangered Species the area yielded only the one specimen 
Field Office, U.S. Fish and Wildlife after extensive surveys by Pattern and 
Service, 100 Otis Street. Room 224, Huish (1985). The third population was 
Asheville, North Carolina 28801. . found in the Deep River system in 
Comments and materials receiv.ed will Randolph and Moore Counties. This 
be available for public inspection, by population is believed to be small · . 
appointment, during normal business (Pattern and Huish 1985, .1986). Three 
hours at the above address. · individuals were found above the · ·· 
FOR FURTHER INFORMATION CONTACT: Highfalls Hydioelectric; Reservoir; one. 
Richard G. Biggins, at the above address in Fork Creek, Randolph County, and .. -
(704/259-0321 or.FrS 672-{)321). two in the Deep River, Moore County. ' : . 

. . · · The species was also found downstream 
SUPP~ENTARY INFORMATION:. :. . of the highfalls Da"JIL How~v.er, the :. :' . 

.... ·, •. ~ ' . extent of suitable habitat hi this stream ·. 
Background · ·•· · · reach is limited, ·and it is thought that.,· . 

The Cape Fear shiner (Noropis · these individuals likely result from ,, .. , 
mekistocholas), the only endemic fish downstream movement from above the. . 
known from North Carolina's Cape Fear reservoir where Cape Fear shiner · _; · · 
River drainage, was discovered in 1962 habitat is more extensive.. : :.- ·- · , .. 
and described by Snelson (1971):This . The Caper Fear shiner is small,'rar~ly·: .. · . · 
fish has been collected from nine stream. · exceeding 2 inches in length. The fish's ::_- ~ ." 
reaches in North Carolina (Bear Creek, . body is flushed with a pale silvery . ; · '. >. · ·.- ·. ::. : 
Rocky River, and Robeson Creek, · · yellow, and e. black band runs along its · , •. ·-.~-. 
Chatham County; Fork Creek. Randolph sides [Snelson 1971). The .fins~ ,, .· . · 
Coimty; Deep River, Moore and yell~y;ish and somewhat po~ted. The:i' : .. · . · ~ 
Randolph Counties; Deep River,-· upper lip is black, ~~-~e lower_ lip ·.:: · : · . .,:_.::: 
Chatham and Lee Counties; a.iid Cape ·· be.ars a thin black "t!ar.~long _its.ma.rgin, . · '"' .. ·' ~"' ·. 
Fear River, Kenneth Creek. and Parkers· . The. Cap~ Fear shiner~ ~ike.most other::· ·•· : ... -;'"· 
Creek, Harnett CountY (Snelson 1971,_ .: .· mem~rs of the large· genus}Jop-opis, 1:. ·~>·.; :.\ · 
W. Palmer and A. Braswell; North· · ·· -· · ·feeds extensively_in plimt m~terie.l. ~~ ::-:: . .:,~:-:.·-.:_,·. 
Carolina State ¥,useum of Natural · · · · · . · its digestive tract i!! ,mo~edfor this_..~,·:?:~-~·:.~~··:., 
Histozy, p"ersonal comnniri.ii::afioxii985;· .. · diet.py having ail elongaJed. convoluted'.:,-.~·~·:·:··:._. 
Pattern and Huish 1985, 1986). Based on· . intestine. The specie.s is generally ··~·;;: ~~-:· :.:·: ~ . 
a recently completed Service-funded· . associated with, gravel, (:ciqble, and :_:.-~·.\:_.:.: . · ·, ~ ·.- -

.study (Pattern and Huish 1985, 1986) . boulder substates and has been . '·. . . . ---:. 
involving extensive surVeys in the Cape • observed to inhabit slow pools, riffles/ .. . . . . 
Fear River Basin (inclu~ all his tori~ and slow runs "(Snelson 1971, Pattern-:-;:,. · · ~ ,-:· .. · 
sites) and a review of historical fish and Huish 1985). In these habitats, the . ' 
collection records from the Cape Fear, species is typically asso"Cie.ted with =: 
Neuse, and Yadkin River systems, the· schools of other related sp·ecies, but it is 
fish is now restricted to only three never the numerically domin!Ult _species. 
populations. The strongest population Juveniles are often found in alackwater, 
(101 individuals collected in 1984 and among large rock outcrops in mid· · 
1985) la located·:around the junction of stream. and in flooded side chan;tels .-~ 
the Rocky River and Deep River in and pools (Pattern and Huish 1985). No 
Chatham and tee Counties where the information is presently available on 
fish inhabits the Deep River from the . breeding behavior, feeundity, or 
upstream limits: of the backwaters o£ · longevity. . . 
Locksville Dam" upstream to the Rocky The Cape Fear shiner may always 
River then upstream from the Rocky have existed in low numbers. However, . 
River to Bear Creek and upstream from its recent reduction in range and its 
Bear Creek to the Chatham County Road small population size [Pattern and Huish 
2156 Bridge. A few individuals were 1985, 1986) increases the species' 
collected just downstream of the vulnerability to a catastrophic event. 
Locksville Dam. but because of the such as a toxic chemical spill. Dam 
limited extent of Cape Fear shiner construction in the Cape Fear system 
habitat at this site, it is not believed this has probably had the most serious 
is e. separate population. Instead, it is impact on the species by inundating the 
thought these fish represent a small species' rocky riverine habitat Dams 

~ :; 
.~:·~ -, 
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.:£~ 
the Rocky River could jeopardize thi~ 
population, and as the other populations 
are extremely small and tenuous, the 
species' survival could be threatened. . 

A 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 habitat is 
being proposed for the Cape Fear .· 
shiner) ... ~ .· . · - · 

Critical Habitat 
C.ritical 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 (II) that may require 
special management considerations or . 
protection, and (ii) specific areas outside a geographical area occupied by a 

Wecies e.t the time it is listed, upo~ a 
determination that such areas are · 

· essential for the conservation of !lie' · · 
species. . . . 

Section 4(a)(3) of the Act requiies that 
critical habitat be designated to the · 
maximum extent prudent a,n~ .. · ... 
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) 
Approximafely 5 mUes 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 
vide water of good quality with 

a lively low silt loads. . 
~ection 4[b)(8) requires, for any 

proposed or final regulation that 

designates critical habitat, a brief. Section 7[a) of the Act. as amended. 
description and evaluation of those requires Federal'age~cies to evaluate 
activities [public or private) that may. their action.!! with respect to any species 
adversely modify such habitat or m~y that is proposed or listed as endangered 
be affected by such designation. or threatened and with respect to it · 
Activities which presently occur within . critical habitat, if any is being proposed 
the designated critical habitat include, or designated. Regul~tions i_mplementing 
in part, fishing; boating, ·scientific this interagency cooperation provision 
research, and nature study. These of the Act are codified at 50 CFR Part 
activities, at their present use level, do 402 [see revision at 51 FR 19926: June 3, 
not appear to be adversely impacting 1986). Section 7{a)(4) requires Federal 
the area. . . · agencies to confer informally with the 

There are also Federal activities that Service on any action that is likely to 
do or could occur within the Deep Riv.er jeopardize the continued existence of a 

. Basin and that may be affected by proposed species or result in the 
protection of critical habitat. These destruction or adverse modification of 
activities include; construction of proposed critical habitat. If a spec!es is 
impoundments {in particular, U.S. Army subsequently listed, section 7[a)[2) · 
Corps. of Engineers reservoirs under requires Federal agencies to ensure that 
study for the upper Deep River), stream· activities they «uthorize, fund, or carry 
alterations, bridge and road· ··:. . · · · out are not likely to jeopardize the . : : 

... 
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construction, and discharges of .. ·' . - ' continued eXistence of such a species or 
municipal and industrial wastes, and · to destroy or adversely modify itS · · ,_, 
hydroelectric facilities. These activities critical habitat. If a Federal action may r, 
could, if nolcarried out with the · · · · · · affect a listed species or its critical-.· ~ 
protection of the species in mind, · habitat, the responsible Federal agency n 

degrade the water and substrate quality must enter into consultation with the { 
of the Deep River, Rocky River, Bear Service. The Service is presently ·aware -~: 
Creek. and Fork Creek by increasing of only two Federal actions under · . - · 
siltation, water temperatures, organic ronsideration (Randleman and Howaids -. · .. ··. 
pollutants, and extremes in water flow. Mill Reservoirs) that may affect the. · · · · .. 
If any of these activities may affect the · species and the proposed critical ;;:- ·. : ' ... : .. 
critical habitat area and are the result of habitat. The Service has been in cOntact~ _:_ ' ·;-
a Federal action, section 7(a)(2) of the · with the u.s. Army Corps ofEngllieen: .· :_'!.:· ·. · .. 

· Act, as amended, requires the agency to concerning the potential impacts of.~~-~:·_.,;_·.:-··::'.::. 
consult with the Service to ensure that · these projects onlhe species"ahd its·'':-. · . ~= ··:-: 
actions' they authorize, fund, .o~ i:arry · . habitat. The Act arid iniplementing -::.": ·' :. ·. ~ ·- . 

·out. are not lik7ly to. ~estray ~r -. · . ,. regulations found at 5o CFR 17.21 set··· .. · ··.:.. ·~ 
advers.ely modify en tical ha_bita~ - ... ": forth a series'of gen_erru prohibitions' a.i:td.,..-;;-;.~:·,~~· 

Section 4(b)[2) of the Act reqwres the ~ · exceptions that app~y fo alre.nQ.smoered ··<:.: ".r:'!' 
service to consider economic and other - ""'"'0 
impacts of design-ating a particular area .. 'hiJdlife. ThesE; P!ol!ibit!ons, in.P~:-.- ·. :· - ... 

make it illegal for any person subject to 
as ~tical habi!B;t. The s;rvice ~ ·. the jurisdiction of the United States to · 
~o~sid~r the cnh~~l habitat designation take, import or export. ship in interstate ... 
~light 0~ all add!tion~l relev.ant . ·.·commerce in the rourse of commerclal-:::· ;':. 
information obtamed at ~e time Q~ final : activity, or sell or offer for sale in ·. . ·.:-
rule. . · · · interstate or foreign commerce any::':' · -
Available to Conservation Mea.Sures listed species. It also is illegal to · '. -

Conservation measures provided to prossess, sell, deliver, carry, transport. 
species listed as endangered or or ship any such wildlife that has been . 
threatened under the Endangered taken illegally. Certain exceptions . · ·. 
Species Act include recognition. would apply to agents of the Service and 
recovery actions, requirements for State conservation agencies. · . · 
Federal protection, and prohibitions Permits may be issued to carry out 
against certain practices. Recognition . otherwise prohibited activities involving 
through listing encourages and results in endangered wildlife species under 
conservation actions by Federal, State, certain circumstances: Regulations 
and private agencies, groups, and governing permits are at 50 CFR 17.22 
individuals. The Endangerec! Species and 17.23. Such permits are available for 
Act provides· for possible land scientific purposes, to enhance the 
acquisition and cooperation with the propagation or survival of the species, 
States and requires that recovery and/or for incidental take in ronnection 
actions be carried out for all listed with otherwise lawful activities. In some 
species; Such actions are irJtiated by the instances, permits may be issued during 
Service following listing. The protection a specified period of time to relieve 
required of Federal agencies and the undue economic hardship that would be 
prohibitions against taking and harm are suffered if such relief were not , ... . 
discussed, in part, below. available. 

·, 

~ 
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... . . presently under study by the U.S. promulgated to implement the listing population is unknown. The third · 
Department of the Army, Corps of provisions of the Act set forth the population. located in the Deep Rh·er 

. ~ . Engineers (COE), for the Deep River and procedures for adding species to the system in Moore and Randolph 
changes in flow regu~ation at existing Federal Lists. A species may be Counties, is represented by the . ' 

~ . 

.. 
I• • 

. I 
1 i 

1 : 

hydroelectic facilities could further . determined to be an endangered or collection of six individuals (Pattern and 
threaten the species. The deterioration threatened species due to one or more of Huish 1986). Three individuals were 
of water quality has likely been another the five factors described in section taken from below the dam. As the 
factor in the species' decline. The North 4[a)[1); These factors and their available habitat below the dam is· 
·~rolina Department of Natural . application to the Cape Fear shiner limited. it is believed these fish are 
Resources and Community Development (Notropis mekistocholas) are as follows: migrants from the upstream population. 
(1983) classified water quality in the . . A. The present or threatened ·Potential threats to the species and its 
Deep River, Rocky River, and Bear · .. destruction,· modification, or. curtailment habitat could come from such activities 
Creek as good to fair, and referred to the of its habitat or range. A review. of . as road construction, stream channel · ." 

·Rocky river below Siler City as an area historic collection records [Snelson 1971, modification, changes in stream flows 
·where their sampling indicates W: Palmer and A. Braswell personal . for hydroelectric power, 'impoundmentS. 

· degradation. That report also stated: communication 1985), along with recent land use changes, wastewater 
"Within the Cape Fear Basin, estimated survey results (Pattern and Huish 1985, discharges, and other projects in.the : · 
average annual soil losses from 1986), indicates that the Cape Fear . watershed if such activities ·are not . ,. ·. 
cropland ranged from 3 tons per acre in shiner· is presently restricted to only · planned and implement with the 
the lower basin to 12 tons in the three populations (see "Background" survival of the species and the 
headwaters." The North Carolina State section). Three historic populations have protection of ~Is habitat in &lind. JOe· , 

· : · Division of SoU and Water Conser:vation apparently been extirpated (Pattern and species is also potentially threatened by 
. . · considers.5 tons of soil loss per acre as Huish 1985, 1986). Robeson Creek, .two U.S. Army Corps of Engineers :. · 
· - · the maximum allowable. · · ··.: · .chatham'Co~ty. was believed lost'.· ,.. projects presently. unaer review for the 
:· · ' . ·: ··The Cape Fear shiner was cine of 29... when Jordan Lake flooded part of the Deep River. The Randleman Dam · · -· .. ~:~s s}fci.es includ~d in a M!irch 18, · creek. The x:easons for the loss of ... ·· ·. . . project would consist of a reservoir of · 

. •. ?qce ofRe\,eW pu~hshed by the· .populations from Parkers Creek and· . · the Deep River fu R.andolph Cou.n,ty.~. :·,· 
. ~~ce in.the Federal Regtster (40 FR.-: · KenneQl.Creek in'Hamett Co~ty are· :. abo\'e known'Cape Fear shiner habitaL · 

:.,.. . .J. On J?e~emb~r 30, 1982• the,.: .-· not kno~ The shiner has also not been The Howa.i'!:is.Mill Reseriroir wo'uld be· 
;r !,. . . 

. ~ .· .. . , .. 
\.qj ·. 

· .Sel'Vlce·announced m the Federal··· · · · 11 ·• d · d · · h · th D ru · M '· d · · · • ' _ Register ( 47 FR 584541 th t th C · •. . reco ec .• e (Pottern an Hms 1985). on_ e eep ... ·.er m core an . . . . . , _ .. : . 
. Fearshiri 1 'th ~7 fu apeh. _. fromtheCapeFear.River'inHarnett. ·. Ra:ndolphCountiesandwoul9flood ·::· 
· species.·~'s ah~f:s ~~nstder~d £~;.~ .. ·< · Ct:!unty.-Ho"!'lever, :evie~ of his to~ cal:_ . · presen~y us.e~ C~pe F~ar shl~er ~aJ?ita~ • 

possible addition to the list of ...... '": ·, .,. . :~d curr~~t ~~Uec~1on reel?rds !eveals·.: . . .B. O._v~rutJIIzafiOnfor comme~J_a_l.. . .. ;.!·1, .. 
,I • 

:11•· .. , 

: . . 

·, 

... . Endangered and Threatened Wildlife.-- that only one spe.cm~en has ever been .: ~re~rer;zt{OJ?al. :;~Jentific, :O!' '!cfuca~JOI?al,, . 
On.April 4, 1985, the· SerVice notified ~. · .... ~ollecte_d.from. thi?. nv.e~, and the fish . .- :. purpo~es_. Nos~ o!·tlie.p~se~t r~ngt: o~ _ . 
Fede~l, S.ta.te, and local governmental··, likely was a st;ray md!Vldual f;om a;t - ·!he Cape. Fear .shin~r 1s ~latiyely . 
agenCies and interested parties that the .upstream or tributary populabon. Smce · .. mac~esstble and~,. erutilization qf ~e ~ 

· Asheville Endangered Species Field ·. m.uch of the D~ep, ~aw, ?-Dd C~pe Fear sp~c1es has no.t been and I~ not. . .. 
· : Station was reviewing the spl'}cles'· . . River~ and thett maJor: tr1butane.s hc;ts : . expect7.d t~. be a Ilrobl~IJ?.~ .... ·::.~ .... : ~: . 

:status. That notification requested .: . •. been ~potl:Ilded f~r.hydroelectric •. ,.· .. ; .... · ~. L!IstJc;rse ~r Pl'fdatJOn. Although ~e ... 
information ori the species' status·and · pov.:er, '!lld much of the rocky sh.oql · -C~pe Fe~ shiner lS undou~tedly • · . 
threats to its continued existence ...... · .. - hab1tat m~~~ted, other populations .. :. cons~ed py preda.tory a~als.' tJtere ~s· 
Twelve responses to the April4, 1985, · . and po~ulati~n.segme.nt~ that were . . . no eVIdence that ~s p~edahon 1s a. 
notification were received. The COE, never discov~re~ pave ~ely-been lost . threat to t?e spec1es. · .· 
~ilmington District; .North Carolina. . t~.these res~rvqtts... . . '. . . :· . . D. The .mf!dequac_y of existing . 
Division of Parks and recreation, : . · .. ·· ; Of the three remammg populations, regulatory mechamsms. North Carolina 

·. Natural Heritage Program· and the North only th~ one located around the . State law (Subsection 113-?72.4) . 
· Carolina State Museum of Natruar . ·.· · confluence of the Deep and Rocky prohibits ~ollecting wi'dlife and fish for 
·History provided for the species. : . .. ~ver~.~ Chatham and Lee Call? ties scien.tific purposes without a Stale 
. Concern for the species' welfare was (inhabiting a total of about 7.3 nver perm1t. However, this State law does no1 

. ·.··.also expressed by private individuals;' ·mil.e.s) appears strong (Pattern ~d-. . · protec! th~ species'. habitat fro~ the 
The other respondents provided no · Hwsh 1985). The second population m ' pot en hal 101pacts of Federal achons. 
information on threats, and did not take the Rocky River, above the Rocky River Federal listing will provide protection 
a position on the species' status. The hydroelectnc facility, was the source of for the species under the Endangered 
Cape Fear shiner was included in the· the type specimens used to describe the Species Act by requiring a Federal 
Services' September 18, 1985, Notice of species (Snelson 1971). Historic records permit to take the species and requiring 
review of Vertebrate Wildlife (50 FR (W. Pal::ner and A. Braswell. personal Federal agencies to consult with the 

. 37958) as a categorv 1 species, indicating communication 1985) reveal that Service when projects they fund, 
that the Service had substantial collections of 15 to 30 specimens could authcrize, or carry out may affect t.lte 
biological data to support a proposal to . be expected in ~his stretch of the Rocky speCies. . 

·list the species as endangered or River (State Route 902 or Chatham E. Other natural or manmade factors 
threatened. · County Road 1010 Bridge) during a affecting its continued existence. The 

Sununary of Factors Affecting the 
Species . . . . 

Section 4(a)(1) of the Endangered 
Species Act [16 U.S.C. 1531 et seq.) and 
regulations (50 CFR Part 424) 

sampling visit in the late 1960s and early major portion of the best Cape Fear 
1970s. Pattern and Huish (1985) sampled shiner population is located at the 
the Rocky River throughout this reach junction of the Deep and Rocky Rivers 
on numerous occasions and were able to in Chatham and Lee Counties. A major 
collect only one specimen. The reason toxic chemicals pill at the U.S. Highway 
for the apparent decline in this 15-105 Bridge upstream of this site on 
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Public Comments Solicited The Endangered Species Act provides Snelson, F.F. 1971. Notropls mekistocholas. a 
'· f bl' h · th' t 'f new cyprinid fish endemic to the Cape Fear I The Serv'tce l'ntends that any final or a pu IC earmg on IS propos a . I h I 

I d b fil d · h' River basin, Nort Caro Ina. Copeia 
action from this proposal will be as requeste . Requests must e 1 e Wit m 19ry:449-48Z. 

I ~; e. ~~~~~~~e~:~;sc~~~~~:s ~~ ~~~~~\~~ns ;;:u~~s0~~s~ ~=~~~~!h~ ~dt~;;;duch Author · · · 
fro~·the public, other concerned . addressed to the Endangered Species The pri~ary'author of ~his.proposed 

1.. governmental agencies, the scientific . · ~ie~d C?1~fic~ 1~ g~is r.lre~a~~om 224• rule is Richard G. Biggins, Endangered 

1
!:: community, industry,_ or any other · s evt e, or ro ma · SpeCies Field Office,100 Otis Street. · 

interested party concerning any aspect National Environmental Policy Act Room 224, 'Asheville, North Carolina 

1

1
,;. of this proposal are hereby solicited. · 28801 (704/259-0321 or FTS 672-o3Z1}. : 

Comments particularly are soU
0
,ht · . The·Fish and Wildlife Service has · · · · · .. · 

d t • d th t En · t I IJst of Subj'ects in 50 CFR Part 17 · '· ·.· concerning: · . . . . . e ermme a an vl.l'orunen a 
~ (1) Biological, commercial trade, or Assessment, as defined under the Endangered and threateri.ed'wildlife; 
i . other ~eleval).t data concerning any. . . authority of th-e National Environmental Fish, Marine· mammals, PlantS · . ·· · 
! threat (or lack thereof) to this species: · Policy Act of1969, need not be prepared. (agriculture). ·· ·. · ·· ,:.·.··.·:·: -u-~ 

{Z) The location of any additional . in connection with regulations adopted · Propos~d Regulations Promulgation. 
· populations of this species and the pursuant to section 4(a) of the . . 

reasons why any habitat should or Endangered Species Act of 1973, as . PART .17-[AMENDED] 
should not be determined to be critical amended. A notice outlining the Acc~r~ly, ft is hereby propo~ed to 
habitat as provided by section 4 of the Serviceb's

1
.rehasdonins thfor Fthids dealteRrml~attiori · amend Part 17, Subchapter B of Chapter 

Act· · · . · · · . · · · · .. was pu IS e e e er egiS ~r on I, Title 50 of the Code of Federal . . . . 
... ·(J) Additional info~~tion·c"oncerrung . ·· qctober ~· 1983 (48 ~ 49~44}. . · · · ... Regulations, as set forth below: . ; ... , 

· · the range and distribution of this -· .... · ;· . Refeiences Cited· : · · ~ ., :, .. · · 1. The authority citati"on for Part 17- :Jo.::: .. ~; 
. : species: ,. . · · ··. continues to read as follows: · · · • 

(4) t · 1 d · 'ti in th North Carolina Department of Natural . • . . 
.. . ·: . . curren or p anne actiVl es . e Resources. and Community Development. .: . . Authonty: Pub. L. 93-205, 87 Stat. 884; Pub. 
' subject.atea and their"possible impacts 1983. Status of Water Resources ln the .. '.. L. 94-359.90 Stat. 911; Pub, I.. 95-632; 92 Stat. 

h • ·• • on this species: and · ·. . . . . ·ea F Ri .B • 135 · . · 3751; Pub. L. 96-159, 93 Stat 1225; Pub. L. 97-
l . (5) An f bl mi d pe ear. ver as111. pp. · . ',.' 304 96 Stat.1411 (16 U.S.C.1531 et .) .. ·: · ~ .. -: · " . y oreseea . e econo c·an .. · . Pottem. G.B., and M.T. Huish. 1985. status .. :· . •. . ... ·. · · . · · ~ · - · . · 
t .;,. -·~:. · other: unpacts resulh,ng from the. : · · · .- siu-vey of the CaP.e Fear shiner (Notropis ~- ·2.)t lil:proposed to amend §·i7.1~(h) ·::·. · · . 
,: ·. · · Pr:oposed designation.of critical habitat.: mekislocholas). u.s. Fish and Wildlife .. · : · by adding·the following, in· alphabetical . . 
j~ Fi~al promulgation of the regulations · Service Contract No. 14-16-0009-1522.~44 · : · order tinder' '.'FISHES," to the List of. • :::_ ~ : t: · · .. on_.this sp'eciel! wUI take into. · ·:.' .• ·:. pp. ·: · · . . . .. . · · .. : .-; ... ;:·.:.: Endange.red1Uld 'Pu'eatened,WUdlife:· -~ ·- : · 
i; ·· . · consideration the comments and any· . ·. : Pattern: G.B., and M.T. Huish. 1986. . ·. ·, · · ·. ·.·; : .... ·: ~-·, ·. : . - ··.- ,:·. :. . :.. · .: ·~: ~- · :; !i a-· addi!ional ln!orma~ion rec:ive? by the·. . Supplliment to the status survey of the ·. -. § 17.11 E.'ld:lngered ~d_threat~ned· ·.: ... ;· · 
· : 9. Serv1ce, and s.uch collliilurucahons may.·. · Cape Feaishiner'(Notropis mekistocholcis).· · wildlife. ·: ,:;. : . . ·: ·· ~:· ~· ·,:.;.· ·,:.:' ·. : • 
· : lead to adoption of a fmal.regulation :: U.S. Fish and Wildlife Service Contract No.. * • ··: .:· • * • ·· .::. · · ::· .- · . 

'

... that differs from,this proposaL : · · 14-16-00<?9-1~22.11 pp. ·. · · " (h)~ ~ •.~ .. · · ·: -·:· · ... ·.·· ·. ·· · • · 
f . ..... . . . . . . ~. 

;• ... • •. : .. • ···:< •.Species ;, ·. ~ .: . .. ·.'. .··' ·•. Vertebrate . . ·~···· . 

.. 
~ j 

~·~ .. -~ . ~-
• populaborr where Critlc:81. . Special . . . 

•• .• • Historic range · • . endangered or Status :. When listed · , ha.bitat ; . rules • 
tmlalened .. ·: .... . .. 

.. ~: . ~·". 
... · 

. . :• . . . . . 
Shiner, Cape Fear·_·_".:...· ----,...--- Notropis meld~·--- ~4A- (NC) ---:-. -. -·-·-· ___;· Entire•---- E---

·. ··. . ': ····. •''· .. 
17.95(e) . 

.... .. .. ..... . 

. .'·: ~;·~; i~·furth~~~~pos~d to ~me~d .. - . ; .. · Deep River, th~n· downstream in the· . 
§ 17.95(e) by adding critical habitat of · Deep River (approximately'2.6) in·· · · 
the "Cape Fear shiner," in the same. Chatham and Lee Counties, to a point 
alphabetical order as the species occurs 0.3 river miles below t~e Moncure, North 

. in § 17.11(h). , . Carolina, U.S. Geological Survey Gaging 

§ 17.95 Critical habitat-fish and wHdllfe. 

• * • ,.· .. 
* 

Cape Fear Shin~r·. 

(Notropis mekistocholos) 

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

(2) North Carolina. Chatham and Lee 
Counties. Approximately 0.5 miles of .. 
Bear Creek, from Chatham County Road 
2156 Bridge downstream to the Rocky 
River, th'!n downstream in the Rocky 
River (approximately 4.2 miles) to the 

Station; and . . · 
(3) North Carolina. Randolph and 

Moore Counties. Approximately 1.5 . . 

miles of Fork C~e~. from a po~i ·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 Carolina, to a point Z.5 river miles 
below Moore County Road 1456 Bridge. 
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2010 NITROBENZENE 

SYNS: 
P·NITROBENZALDEHYDE OXIME P•NITROBENZALDOXIM 
4-NJTROBENZALDEHYDE OXIME 

TOXICITY DATA: 3·1 CODEN: 
orl-rat LD50:t80 mglkg GISAAA 24(9),15,59 
skn-rat LD50=7100 mglkg GISAAA 24(9),15,59 
ipr-rat LD50=120 mglkg 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 NIOSH #: DA 6475000 
mf: C;H5N02; mw: 123.12 

Bright yellow crystals or yellow, oily liquid, odor of vola­
tile almond oil. Poisonous. mp: 6°; bp: 2~0°·211 °; ulc: 
20-30, lei = 1.8% @ 200°F, flash p: 190°F (CC); d: 
1.205 @ 15°/4°, autoign. temp.: 900°F, vap. press: 't 
mm @ 44.4°, vap. d: 4.25. Volatile with steam; sol in 
about 500 parts water; yery sol iti ale, benzene, ~?ther, 
oils. 

SYNS: 
ESSENCE. OF MIRBANE 

MIRBANE OIL 
NCI·C60082 

TOXICITY DATA: 3-2 

NITROBENZEEN (DUTCH) 
NITROBENZEN (POLISH) 
NITROBENZOL 

CODEN: 
skn-rbt 500 mgi24H MOD 28ZPAK -,61,72 
eye-rbt 500 mg124H MLD 28ZPAK -,61,72 
orl-wmn TDLo:200 mglkg:BLD ATXKA8 28,208,71 
unk-man LDLo:35 mglkg 85DCAI 2,73,70 
orl-rat LD50:64Q mglkg AGGHAR 17,217,59 
skn-rat LD50=2100 mglkg GISAAA 24(9),15,59 
ipr-rat LDS0:64Q mglkg AGGHAR 17,217,59 
scu-rat LDLo=800 mglkg HBAMAK 4,1375,35 
scu·mus LDLo:2s6 mglkg PSEBAA 42,844,40 
orl-dog LDLo:750 mglkg HBAMAK 4,1375,35 
ivn-dog LDLo:150 mglkg XPHBAO 271,79,41 
orl-cat LDLo=2000 mglkg XPHBAO 271,78,41 
skn·cat LDLo:25 gm/kg HBAMAK 4,1375,35 
orl-rbt LDLo=7oo mglkg Pcoc•• -,805,66 
skn-rbt LDLo:60Q mglkg HBAMAK 4,1375,35 
ipr-gpg LDLo:500 mglkg RMSRA6 16,449,1896 
scu-gpg LDLo!500 mglkg HBAMAK 4,1375,35 
orl·mam LDLo:tOOO mglkg JIDHAN 13,87,31 

Aquatic Toxicity Rating: TLm96: 100-10 ppm WQCHM* 
2,-,74. 

TL V: AIR: 1 ppm (skin) DTL VS* 4,303,80. 
Toxicology Review: 27ZTAP 3,101,69. OSHA Standard: 

Air: TWA 1 ppm (skin) (SCP-P) FEREAC 39, 
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-

Ref~.l 
~~ 

·(·~ ·. ~:... 

move all contaminated clothing including shoes. Flu' 
skn, eyes with plenty of H20 for at least 15 mins. Q 
a physician for eyes. Wash clothing before reusing. M · 
cause headache, drowsiness, nau~ea, vomiting, metb' 
moglobinemia with cyanosis. .,~ 

Fire Hazard: Mod, when exposed to heat, flame or oxidi 
~L . 

Explosion Hazard: Mod, when exposed to heat or flan"' 
Reacts violently with HN03, (AlCb + CeH50H), (zb · 
line + glycerine), N204, AgC104. .( 

Disaster Hazard: See nitrates. :Y 
To Fight Fire: Water, foam, C02, dry chemical. > 
Incomp: Aluminum trichloride; aniline, gycerol, si 

phuric acid; oxidants; phosphorous pentachloride;·p· 
tassium; potassium hydroxide; sulphuric acid. li 

o·NITROBENZENEARSONIC ACID 

CAS RN: 5410297 NIOSH #: CY 595&i 
mf: CsHeAsNOs; mw: 247.05 ;;): 

TOXICITY DATA: 3 CODEN: o:!.\ 
orl-rat LDLo: 100 mglkg NCNSA6 5,13,53 fi'' 

<J' 

Reported in EPA TSCA Inventory, 1980. -~>}· 
THR: HIGH orl. See also arsenic compounds. 'l 

Disaster Hazard: When heated to decomp it emits v~" 
tox fumes of NOr and As. · _;. ·. ~/#' 

,:J,. 
. . : J_;· 

p-NITROBENZENEAZOSALICYLIC ACID jo;·; .... 

CAS RN: 2243767 NIOSH #: VO 53100: 
mf: C13H9N30s; mw: 287.25 

SYNS: 
5-(P·NJTROPHENYL)AZO)SALI• 

CYLIC ACID 
C.I. 14030 

TOXICITY DATA: 
mma-sat 500 ug!plate 

CODEN: :-~~ 
MUREAV 56,249,78 li! 

Reported in EPA TSCA Inventory, 1980. 1~1! 
THR: MUT data. . . s::i 
Disaster Hazard: When heated to decamp it emi~;t~ 

fumes of NOr. · ~:01 
.: ..... ' 

-:t~ 

m-NITROBENZENEBORONIC ACID .~}-)~ 
;rT!:i 

CAS RN: 13331276 NIOSH #: CY 898~ 
mf: CsHsBNO.; mw: 166.94 ,4~ 

··•-l 
TOXICITY DATA: 3 CODEN: ·:-}i 
ivn-mus LDSO: 180 mglkg CSLNX• NX#OIS59:1;;~ 

•· ."l 
Reported in EPA TSCA Inventory, 1980. :f 
THR: HIGH ivn. See also boron compounds. . ( 
Disaster Hazard: When heated to decomp it emt~~~ 

fumes of NOr. · "' 
:rf 

. ~;.t, 

4-NITROBENZENEDIAZONIUM AZIDE 

mf: C;H,Ns02; mw: 192.14 

THR: No data. See also azides. 

''[ 
u."~ 
·' ~. •l 
',.;, 
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PYRIBENZAMINE HYDROCHLORIDE 

CAS RN: 154698 NIOSH #:US 3150000 
mf: CtsH21N3•ClH; mw: 291.86 

lnsol in benzene, ether, ethylacetate. 

SYNS: 
N·BENZYL·N·DIMETHVLAMINO· 

ETHYL ALPHA·AMINOPYRI· 
DINEHVDROCHLORIDE 

2-{BENZVL(2·(DIMETHVLAMINO) 
ETHYL)AMINO)PYRIDINE HY· 
DROCHLORIDE 

N-BENZVL·N' ,N' ·DIMETHVL·N· 
2-PVRIDYL•ETHVLENEDI· 
AMINE HYDROCHLORIDE 

N·BENZVL·N·ALPHA·PYRIDYL· 
N' ,N' ·DIMETHYL-A ETHYL· 
ENOIAMIN·HYDROCHLORID 
(GERMAN) 

TOXICITY DATA: 3. 

N,N·DIMETHYL·N' -(2-PYRIDYL)· 
N '•BENZYLETHYLENEOI· 
AMINE HYDROCHLORIDE 

PYRABENZAMINE 
N(SUP 1)-ALPHA·PYRIDYL·N(SUP 

1)·BENZYL·N,N·OIMETHYL 
ETHYLENEDIAMINE MONOHY· 
DROCHLORIOE 

TRIPELENNAMINE HYDROCHLO· 
RIDE 

CODEN: 
dns-rat:1vr 100 umo1/L ENMUOM 3,11,81 
ipr-mus LD50:47 mg!kg CfOXAO 16,17,80 
unk-man LOLa: 15 mg!kg 85DCAI 2,73,70 
orl-rat LOLo:200 mg!kg TXAPA9 1,42,59 
ivn-rat LDSO: 16 mg!kg JPETAB 94,197,48 

,_.,·•~~"'-·"''" r· orl-mus L050:t21 mg!kg JPETAB 113,72,55 
ipr-mus Loso:so mg!kg JPETAB 113,72,55 
scu-mus LDS0:41 mg!kg JPETAB 113,72,55 
ivn-mus LOSO: 12 mg!kg ARZNAO 14,940,64 
ivn-dog LOLo:49 mg!kg JPETAB 113,72,55 
ivn-rbt L050: 12 mg!kg JPETAB 94,197,48 
orl-gpg LDSO: 155 mg!kg JPETAB 113,72,55 
scu-gpg L050:30 mg!kg JPETAB 113,72,55 

Toxicology Review: 27ZTAP 3,148,69. 
THR: HIGH unk, orl, ivn, ipr, scu. 
Disaster Hazard: When heated to decamp it emits very 

tox fumes of NOr and HCI. 

PYRIDAPHENTHION 

CAS RN: 119120 NIOSH #: TF 2275000 
mf: Ct4H17N20.PS; mw: 340.36 

SYNS: 
.·:. O,Q-OIETHYL o-(2,3-0IHYDR0-3· 
. : ,. OX0·2-PHENYL·6·PYRIDAZI· 
· ' . NYL)PHOSPHOROTHIOA TE 

O,Q-DIETHYLPHOSPHOROTH· 
' . IOATE, O·ESTER WITH 6-HY· 

' DROXY·2·PHENYL-3(2H)·PYRI· 
DAZINONE 

0-{1,6)-01HYDR0·6-0X0·1·PHE· 
NYLPYRIDAZIN-3-L Y), 0,0-DIE· 
THYL PHOSPHOROTHIOATE 

ENT 23,968 

'.TOXICITY DATA: 3-2 CODEN: 
". orl-rat L050:850 mg!kg FMCHA2 -,0223,80 

~kn-rat L050:2100 mg!kg FMCHA2 -,0223,80 
?rl-mus L050=459 mg!kg NEZAAQ 27,111,72 
lpr-mus L05Q:64 mg!kg 28ZEAL 4,170,69 

· :. THR: HIGH ipr. MOD orl, skn. 
···.Disaster Hazard: When heated to decamp it emits very 

tox fumes of SOr, POr and NOr. 

RN: 110861 
CsHsN; mw: 79.11 

NIOSH #: UR 8400000 

PYRIDINE-2-ALDOXIME 2325 

Colorless liquid, sharp, penetrating, empyreumatic odor, 
burning taste. Flammable. bp: 115.3°, lei = 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. Mise with water, ale, ether. 

SYNS: 
AZABENZENE 
NCI·C55301 
PYRIDIN (GERMAN) 

TOXICITY DATA: 
skn-rbt 10 mg/24H MLO 
eye-rbt 2 mg SEV 
mma-sat 6 mmol/L/2H 
orl-rat LD50=891 mg!kg 
ihl-rat LC5Q:4QOO ppm/4H 
ipr-rat L050:866 mg!kg 
scu-rat LD50: 1000 mg!kg 
ipr-mus LOLa: 1200 mg!kg 
ivn-dog LD50:880 mg!kg 
skn-rbt LOSQ: 1121 mg!kg 
orl-gpg LOLo:4QOO mg!kg 
ipr-gpg LOLo:870 mg!kg 

2 

PIRIDINA (ITALIAN) 
PYRIDINE (DOT) 
PIRYDYNA (POLISH) 

CODEN: 
AMIHBC 4,119,51 
AMIHBC 4,119,51 
CNREA8 39,4152,79 
BIOFX* 14-4no 
AMIHBC 4,119,51 
NTIS** PB195-158 
PSEBAA 62,19,46 
JCINAO 25,908,46 
TXCY~C 4,165,75 
BIOFX* 14-4no 
JPJIYA7 17,272,1894 
JPHYA7 17,272,1894 

Aquatic Toxicity Rating: TLm96: 1000-100 . ppm 
WQCHM* 4,-,74. 

TL V: 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 8161. 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, Cr03, maleic anhydride, HN03, oleum, 
perchromates, ,8-propiolactone, AgCI04;"H2S04, form­
amide; S03; I. 

Disaster Hazard: Dangerous; when heated to decamp 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: C6H6N20; mw: 122.14 

SYN: P2A 

TOXICITY DATA: 
ipr-rat LD50:299 mg!kg 
ipr-mus LD50:200 mg!kg 

THR: HIGH ipr. 

3 

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 NIOSH #: XS 5250000 
mf: C,Hs; 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, 
lei = 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; mise in absolute ale, ether, 
chloroform. 

SYNS: 
METH\'LBENZENE 
METHYLBENZOL 
NCI-c07272 
PHENYLMETHANE 

TOLUEEN (DUTCH) __ 

TOLUEN (CZECH) 
TOLUOL 
TOLUOLO (ITALIAN) 

TOXICITY DATA: 3 
cyt·rat-scu 12 gm/kg/120-1 

_ ihl-rat TCLo= 1500 mg/m3/24H (1-80 
pre g) 

ihl-rat TcLo: 1000 mglm3!24H (7-
140 preg) 

or1-mus TOLo:9 gm/kg (6-150 preg) 
orl-mus TDLo: 15 gm!kg (6-150 preg) 
orl-mus TDLo=30 gm!kg (6.150 preg) 
ih1-mus TCLo:5oo mglm3/24H (6. 

130 preg) 

CODEN: 
GTPZAB 17(3),24,73 
TXCYAC 11,55,78 

FMORAO 28,286,80 

TJAOAB 19,41A,79 
TJADAB 19,41A,79 
TJAOAB 19,41A,79 
TXCYAC 11,55,78 

unk-rat LD50=6900 mg/kg GISAAA 45(12),64,80 
unk-mus L050=2000 mg!kg GISAAA 45(12},64,80 
eye-hmn 300 ppm JIHT AB 25,282,43 
skn-rbt 435 mg MLO ucosu 7123170 
eye-rbt 870 ug MLD UCOS** 7!23/70 
eye-rbt 2 mg/24H SEV 28ZPAK -,23,72 
cyt·rat-ihl 610 mg/m3/16W-I GISAAA 42(1),32,77 
ihl-hmn TCLo:2oo ppm:CNS JAMAAP 123,1106,43 
ihl-man TCLo:1()(} ppm:pgy WEHSAL 9,131,72 
orl-rat LDS0:50QO mg!kg AMIHAB 19,403,59 
ih1-rat LCLo:40QO ppm/4H AIHAAP 30,470,69 
ipr-rat LDLo:soo mg!kg TXAPA9 1,156,59 
ihl-mus LC50:5320 ppm/SH JIHTAB 25,366,43 
ipr·mus LD50=1120 ug/kg AGGHAR 18,109,60 
skn-rbt LDSO: 14 gm/kg UCDS•• 7/23170 
scu-frg LDLo:920 mg!kg 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; MUREAV 47(2),75,78; CTOXAO 
11(5),549,77; 27ZTAP 3,144,69. OSHA Standard: Air: 
TWA 200 ppm; CL 300; Pk 500/IOM (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 cone 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 cone (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 people working 
with toluene, and they are not as severe. 

Exposure to cone up to 200 ppm produces few symp- '.i 

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- (j 

-~~ 
ally accompanied by any laboratory or physical findings -;t 
of significance. With higher cone, the above complaints ·.~ 
are increased and in addition, anemia, leucopenia and '~ 
enlarged liver may be found in rare cases. :fi 

A common air contaminant. '1,.. 

Fire Hazard: Slight, when exposed to heat, flame or oxi- :. 
dizers. : 

Explosion Hazard: Mod, when exposed to flame or re- -.. ~ 
acted with (H2SO, + HN03), N20,, AgCIO,, BrF3, 
UFs. 

Disaster Hazard: Mod dangerous; when heated it emits 
irr fumes; can react vigorously with oxidizing materials. 

To Fight Fire: Foam, C02, dry chemical. 
For further information see Vol. 2, No. I of DPIM Report. 

p·TOLUENEBORONIC ACID, CYCLIC-2-METHYL-
2-PROPYLTRIMETHYLENE ESTER 

CAS RN: 2430468 NIOSH #: XS 7875000 
mf: CaH21B02; mw: 232.16 

SYNS: 
DIOSSOBORONO 
2-METHYL-2-PROPYL-1,3-PRO· 

PANEDIOL·P-METHYLBEN· 
ZENEBORONATE 

TOXICITY DATA: 2 

5-METHYL-5-PROPYL-2-(P•TQ­
L YL)-1,3,2-DIOXABORINANE 

CODEN: 
ipr-rat Loso: 1600 mg/kg 27ZQAG -,319,72 
ipr-mus L050=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 NIOSH #: XS 7950000 
mf: C19H22B20,; mw: 336.03 

--

·-· •• ft 



.:.-

SYNS: 
DL-4·BENZAMJI:io-N,N•DIPROPYL• N·BENZOYL·N' ,N'·DI·N·PROPYL• 

GLUTARAMIC ACID DL·ISOGLUTAMINE 
(±)-4· (BENZOYLAMIN0)-5·(01· 

PROPYLAMIN0)-5-0XOPENTA-
NOIC ACID 

TOXICITY DATA: 
orl-mus LDso:73SO mg!kg 
ivn-mus LD50:2211 mg!kg 

2-1 CODEN: 
12VXA5 9,1007,76 
12VXA5 9,1007,76 

THR: MOD ivn; LOW orl. 
Disaster Hazard: When heated to decamp it emits tox 

fumes of NO.r. 

XYLENE 

CAS RN: 1330207 
mf: C8H1o;. mw: 106.18 

SYNS: 
DIMETHYLBENZENE 
KSYLEN (POLISH) 
XILOLI (ITALIAN) 

TOXICITY DATA: 

NIOSH #: ZE 2100000 

XYLENEN (DUTCH) 
XYLOL 
XYLOLE (GERMAN) 

3·2·1 CODEN: 
ihl-rat TCLo: 1000 mg/m3/24H TXCYAC 11,55,78 

(9-14D preg) 
eye-hmn 200 ppm JIHTAB 25,282,43 
skn-rbt 100% MOD AMIHAB 14,387,56 
skn-rbt 500 mg/24H MOD 28ZPAK -,24,72 
eye-rbt 87 mg MLD AMIHAB 14,387,56 
eye-rbt 5 mg/24H SEV .· 28ZPAK -,24,72 
ihl-hmn TCLo:200 ppm:IRR JIHTAB 25,282,43 
ihl-man LCLo: 10000 ppm/6H BMJOAE 3,442,70 
orl-rat LD50:4300 mg!kg AMIHAB 14,387,56 
ihl-rat Lcso:sooo ppm/4H NPIRI* 1,123,74 
scu-rat LD50: 1700 mg!kg NPIRI* 1,123,74 
ipr-mus LD50: 1570 ug!kg AGGHAR 18,109,60 
ipr-gpg LPLo:2000 mg!kg AIHAAP 35,21,74 
ipr-mam LDLo:2000 mg!kg AJHYA2 7,276,27 

Aquatic Toxicity Rating: TLm96: 100-10 ppm WQCHM* 
2,-,74. 

Toxicology Review: 27ZTAP 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 Analytical Methods" VOL 1 127, VOL 3 S31S. 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 decamp 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°, v.ap. press: 6.72 mm @ 21°. Composition 
as nonaromatics .07%, toluene 14%, ethyl benzene 

. 19.27%, p-xylene 7.84%, m-xylene 65.01%, o-xylerie 
· 7.6~%. C9 and aromatics .04% (TXAPA9 33,543,75) 

m-XYLENE 2.739 

SYNS: 
AROMATIC HYDROCARBONS, NCI·C55232 

MIXED 

TOXICITY DATA: 2 CODEN: 
ihl-rat LCS0:6700 ppm/4H TXAPA9 33,543,75 

Currently Tested by NTP for Carcinogenesis by Standard 
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, C02, dry chemical. 
Disaster Hazard: When heated to decamp it emits acrid 

smoke and fumes. 

m-XYLENE 

CAS RN: 108383 NIOSH #: ZE 2275000 
mf: CaH1o; 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; mise with ale, ether and some organic sol­
vents. 

SYNS: 
M·DIMETHYLBENZENE 
1,3-XYLENE 

1,3-0IMETHYLBENZENE 
M·XYLOL 

TOXICITY DATA: 3-2 
ihl-rat TCLo:3000 mglm3/24H (7· 

14D preg) 
orl-mus TDLo: 12 mg!kg (12-15D 

pre g) 
orl-mus TDLo:30 mg!kg (6-150 preg) 
ihl-man TCLo:424 mglm3/6H/6D 

CODEN: 
TXCYAC 18,61,80 

APTOD9 19,A22,80 

APTOD9 19,A22,80 
TOLEDS IOOO(Sp. [ss. 

1),74,8 
skn-rbt 10 ug/24H open SEV AIHAAP 23,95,62 
orl-rat LD50:SOOO mg!kg AMIHAB 19,403,59 
ihl-rat LCLo:SOOO ppm/4H AIHAAP 23,95,62 
ihl-mils LCLo:2010 ppm/24H JPBAA7 46,95,38 

TLV: Air: 100 ppm DTLVS* 4,439,80. Toxicology Re­
view: MUREAV 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 S(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: 1\{0D, 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, C02, dry chemical. 
For further information see Vol. 1, No. 7 of DPIM Re­

port. 



2740 o-XYLENE 

o-XYLENE 

CAS RN: 95476 NIOSH #: ZE 2450000 
mf: C8H1o; mw: 106.18 

Colorless liquid; d: 0.880 @ 20°/4°; mp: -25.2°; bp: 
144.4°; flash p: 62.6°F. Lei = 1.0%; uel = 6.0%. Insol 
in water; mise in absolute ale; ether. 

SYNS: 
O·DIM ETHYLBENZENE. 
O·METHYLTOLUENE 
1,2-XYLENE 

TOXICITY DATA: 3-2 

1,2-DIMETHYLBE.NZENE 
O·XYLOL 

CODEN: 
ihl-rat TCLo: 150 mglm3/24H (7-140 

pre g) 
TXCYAC 18,61,80 

ihl-rat TCLo: 1500 mglm3/24H (7-
140 preg) 

ihl-rat TCLo:Jooo mglm3/24H (7-
140 preg) 

orl-rat LDLo:5ooo mg/kg 
ihl-rat LCLo:6t25 ppm/12H 
ihl-mus LCLo: 6920 ppm 

TXCYAC 18,61,80 

TXCYAC 18,61,80 

AMIHAB 19,403,59 
JPBAA7 46,95,38 
AEPPAE 143,223,29 

Aquatic Toxicity Rating: TLm96: 100-10 ppm WQCHM* 
2,-,74. 

TL V: Air: 100 ppm DTLVS* 4,440,80. Toxicology Re­
view: MUREAV 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 acrid 
smoke and fumes. · 

To Fight Fire: Foam, C02, dry chemical. 
Incomp: Oxidizing materials. 

p-XYLENE 

CAS RN: 106423 NIOSH #: ZE 2625000 
mf: C8H10; mw: 106.18 

Clear plates; bp: 138.3°; lei: 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°. 
lnsol in water; sol in ale, ether, organic solvents. 

SYNS: 
P·DIMETHYLBE.NZENE 
P·METHYLTOLUENE 
1,4-XYLENE 

TOXICITY DATA: 

1,4-DIMETHYLBENZENE 
P·XYLOL 

3~2-1 CODEN: 
ihl-rat TCLo:Jooo mglm3/24H (9- TXCYAC 19,263,81 

100 preg) , 
ih1-rat TCLo: 150 mg/m3n4H (7-140 . TXCYAC 18,61,80 

preg) 
ihl-rat TCLo:Jooo mg/m3/24H (7- TXCYAC 18,61,80 

140 preg) · 
orl-mus TDLo: 12 mg!kg (12-150 APTOD9 19,A22,80 

pre g) 

orl-rat LD50:5000 mg/kg 
ihl-rat LCLo:4912 ppm!24H 
ih1-mus LCLo:3460 ppm 

AMIHAB 19,403,59 
JPBAA7 46,95,38 
AEPPAE 143,223,29 

Aquatic Toxicity Rating: TLm96= 100-10 ppm WQC~M* 
2,-,74 

TLV.· Air: 100 ppm DTLWS* -,30,76. Toxicology Review: 
MUREAV 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 cones. 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, C02, dry chemical. 
Incomp: Acetic acid + air; HN03; 1,3-dichloro-5,5-di­

methyl-2,4-imid-azolidindione. 

m·XYLENEDIAMINE 

CAS RN: 1477550 NIOSH #: ZE 4025000 
mf: C8H12N2; mw: 136.22 

TOXICITY DATA: 
orl-rat LD50:930 mg/kg 

2 CODEN: 
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 NOr. 

m-XYLENE-alpba,alpba' -DIISOCY AN ATE 

CAS RN: 3634831 . NIOSH #: ZE 4375000 
mf: C1oHsN202; mw: 188.20 

SYN: XYLYLENDIISOKYANAT (CZECH) 

TOXICITY DATA: 
skn-rbt 500 mg/24H SEV 
eye-rbt 5 mgn4H SEV 
orl-rat LDLo:4960 mg/kg 

2 

THR: A skn, eye irr. MOD brl. 

CODEN: 
28ZPAK -,166,72 
28ZPAK -,166,72 
28ZPAK -,166,72 

Disaster Hazard: When heated to decomp it emits very 
tox fumes of NOr and eN-. 

m-XYLENE-alpba,alpha' -DIOXIRANE 

CAS RN: 64038524 NIOSH #: ZE 4550000 
mf: C12H,402; mw: 190.26 

SYN: RESORCINDIGLYCIDYLETHER (CZECH) 

TOXICITY DATA: 
skn-rbt 500 mg/24H MOD 
eye-rbt 250 ug/24H SEV 
orl-rat LD50:4190 mg/kg 

1 CODEN: 
28ZPAK -,136,72 
28ZPAK -,136,72 
28ZPAK -,136,72 
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NRCD- ENVIRONMENTAL MANAGEMENT TIS: 028 .0300 

SECTIO~ .0300- ASSIG~:\1E;:\T OF STREAM CLASSIFICATIONS 

.0301 CLASSIFICATIO~S: GE~ERAL 
(a) Schedule of Classifications. The classifications assigned to the waters of the State of North 

Carolina are set forth in the schedules of classifications and water quality standards assigned to the 
waters of the river basins of ~orth Carolina, 15 NCAC 2B .0302 to .0317 which are on flle in the Office 
of the Attorney General of 1'\orth Carolina. These classifications are based upon the existing or con­
templated best usage of the various streams and segments of streams in the basin, as determined 
through studies and evaluations and the holding of public hearings for consideration of the classifica­
tions proposed. 

(b) Stream :'\ames. The names 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 
i'\orth Carolina highway maps were used for the selection of stream names. 
(c) Classifications. The classifications assigned to the waters of North Carolina are denoted by the 

letters WS-1, WS-11, \VS-III, B, C, SA, SB, and SC in the column headed "class." A brief explanation 
of the "best usage" for which the waters in each class must be protected is given as follows: 

fresh Waters 

Class WS-1: 

Class WS-11: 

Clas~ \VS-111: 

Class B: 
Class C: 

Tidal Salt Waters 

Class SA: 

Class SB: 
Class SC: 

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; 
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 arc required; suitable for all Class C uses; 
water supply segment with no categorical restrictions on watershed 
dc\·elopment or discharges; suitable for all Class C uses; 
primary recreation and any other usage specified by the "C" classification; 
fish and wildlife propagation, secondary recreation, agriculture, and other uses 
requiring waters of lower quality. 

shcllfishing for market purposes and any other usage specified by the "SB" and 
"SC" classification; 
primary recreation and any other usage specified by the "SC" classification; 
fish and wildlife propagation, secondary 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 

:'\S\V: 
ORW: 

are different from adjacent streams; 
:'\utrient sensitive waters which require limitations on nutrient inputs; 
outstanding resource waters which are unique and special waters of 
exceptional state or national recreational or ecological significance which 
require special protection to maintain existing uses. 

(d) \Vater Quality Standards. The water quality standards applicable to each cJassification assigned 
are those established in 15 :'\CAC :m .0:200, Classifications and \Vater Quality Standards Applicable 
to the Surface Waters of :'\orth Carolina, as adopted by the :'\orth Carolina Environmental .:\tanage­
ment Commission. 

(e) Index :'\umber 

SORTH CAROU.\"A AD.l/1.\"ISTRATJVE CODE 02/22/89 i 



NRCD - "ENVIRONMENTAL MANAGEMENT 2B .0300 
::1 <-

.0308 CATAWBA RIVER BASIN . 
Classification 4 

Name of Stream Description Class Date Index No. 

CATAWBA RIVER (Lake James From North Fork Catawba River to ws-ni&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 Fork 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 7/1/73 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 C Tr 7/1/73 11-24-8 

River 
Stillhouse Branch From source to North Fork Catawba CTr 7/1/73 11-14-9 

River 
Pepper Creek From source to North Fork Catawba C Tr 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 C Tr 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 Anerican Thread Com- WS-III Tr 2/1/86 11-24-14-(1) 

pany Water Supply Dam 
Bee Rock Creek From source to Annstrong Creek WS-III 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 Annstrong Creek WS-III Tr 2/1/86 11-24-14-3 
Middle Fork Cow Creek From source to Cow Creek WS-III Tr 2/1/86 11-24-14-3-1 
North Fork Cow Creek From source to Cow Creek WS-III Tr 2/1/86 11-24-14-3-2 

Pups Branch From source to Armstrong Creek WS-III Tr 2/1/86 11-24-14-4 
Bad Fork From source to Armstrong Creek WS-III 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-III 2/1/86 11-24-14-7 
Roaring Fork From source to Armstrong Creek ws-m Tr 2/1/86 11-24-14-8 ; -
Long Branch From source to Armstrong Creek WS-Ill 2/1/86 11-24-14-9 
Three Mile Creek From source to Armstrong Creek WS-III 2/1/86 11-24-14-10 "i 

Buchanan Creek From source to Three Mile Creek WS-III 2/1/86 11-24-14-10-1 -·1 
,'J 

Sycamore Branch From source to Three Mile Creek WS-III 2/1/86 11-24-14-10-2 I 
4 j 

'!.;.:" 
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~ 
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~~EPA POTENTIAL HAZARDOUS WASTE SITE 
I. IDENTIFICATION 

SITE INSPECTION REPORT 
01 STATE 102 srTENUMBER .. 
~ inORQ1.d.07h.1 

PART 1 -SITE LOCATION AND INSPECTION INFORMATION 

II. SITE NAME AND LOCATION \ 
01 SITE NAME (logo!. tOifVf>On, ordutrlptN• ""'"' oi•~•J 02 STREET, ROUTE NO., OR SPE~IFIC LOCATIOH IO!ONTIFlER 

Travenol Laboratories Hi-'- 221 ( 8 miles North of. Marion) 
03CITY 04 STATE l 05 ZIP CODE I 06COUNTY r7~106~g~? .. 

Mar.ion ·. · NC 28752 ·McDowell 11 
09 res 

I 
.110 TYPE OF I '_(Chock""'} 

0 C. STATE 0 D. COUNTY 0 E. MUNICIPAL LI\TITUOE LONGITUDE 0 A. PRIVATE 0 B. FEDERAL 
35 50. _().9_, 81. 59 36 X:J F. OTHER Corporate 0 G. UNKNOWN 

Ill. INSPECTION INFORMATION 
01 OATEOFIN'>t't';'IIVO 02 SITE STATUS 03 YEARS OF OPERATION currently 

3l28l89 ~ACTIVE 1~:Z2 I operating _UNKNc;>WN 

MONTH. DAY YEAA 0 INACTIVE BEGINNING YEAR ENDING YEAR 
04 AGENCY n:MI'VNMINli IN;>t'tv aac (Chock .z lh•I•PP'rJ 

OA.EPA 0 B. EPA.CONTRACTOR· 0 C. MUNICIPAL 0 D. MUNICIPAL CONTRACTOR • ' 

~E. STATE 0 F.STATECONTRACTOR 
(HMJt ollirm)· (H,.,.olflrrn) .. DG.OTHER 

• (H1mt olllrm) -~ 
(OS CHIEFIN.:>t't:v 1 vr I 06TITLE I 07 ORGANIZATION ' 06 TEl..EPa.iniJ<= '10 

.. Bruce Nicholson Environmental Engineer NC DHR/DHS 9191733-2801 
I 

09 OTHER INSPECTORS 10TITLE : 11 ORGANIZATION 12 TELEPHONE NO. ) 

Pat DeRosa·· Environmental ·Chemist NC DHR/DHS t919)733-2801 

·-· 0 . 
- ( ) 

( ) 

'· ( ) 

( ) 

13 SITE REPRESENTATIVES IHTERVI!;WED 14 Tlll,E ISADDRESS I 16T" ~""""'17.NO 

Mr. Phi~. ·castro EnvJ.IOnmental Baxter Healthcare Corp (704 756-41.5] lrmminr!tor P. 0. _Box .13.9.0_._ _Marln.n _NC .. 
'28752 . . I 

( ) 
.. .. 

. ~ 
.. ( I 

.. 
: : I ·( ) 

. 
( ) 

' 

.. ( ) 

1 7 ACCESS GAINED BY 18 TI~E OF INSPECTJON 1 9 WEATHER VVNUIIIVN'> 
c;Ch~k0111} 

PERMISSION 10 AM-4:EM Sunny, Low 70's 
0 WARRANT 

!IV. INFORMATION AVAILABLE FROM 

1 CONTACT 02 OF 1-'o•r><rtO<vwua.,J 03 TELEPHONE NO. 

,. Mi'. Phil CastrO Baxter Healthcare Corporation <7o41 756-41Sl 
04 PERSON RESPONSIBLE FOR SITE INSPECTION FORM iDS AGENCY 1 06 nRr.A>JI7, TION I 07 T _ .. _PHnl-iE NO. I 06DATE 

Bruce Nicholson INC DHR/DHS Superfund Sec. ~19-733-2801 08 p1 I 89 
U()t(TH DAY YEAR 

EPA FORM 2070·13(!·61) 



POTENTIAL HAZARDOUS WASTE SITE 
I. IDENTIFICATION 

~EPA SITE INSPECTION REPORT 
01 STATE I 02 SITE NUMBER 

PART 2- W~STE)NFORMATION INr nnc::0111fl7t::ll 

II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS 

01 PHYSICAL STATES /Chock•#lh>,.ootr/ 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS tC••<k >fiMt•oPtrJ 
tJ.leJsvus ot wJJit ou~nlitru 

0 E. SOLUBLE 0 I. HIGHLY VOLA TILE 0 A. SOLID tJ E. SLURRY must bt indtptn\lentl 0 A. TOXIC 

() D. POWDER. FINES IJ F. LIQUID IJ B. CORROSIVE 0 F. INFECTIOUS 0 J. EXPLOSIVE 
TONS 0 C. RADIOACTIVE 0 G. FLAMMABLE 0 K. REACTIVE ll C. SLUDGE IJ G. GAS CJ 0. PERSISTENT 0 H. IGNITABLe 0 l. INCOMPA TISLE 

CUSIC YAilDS 0 M. NOT APPLICABLE 
IJ D. OTHER I 

(SpttCilyJ j NO. OF DRUMS 

Ill. WASTE TYPE 

CATEGORY ·SUBSTANCE NAME 0 1 GROSS AMOUNT 02 UHIT OF MEASURE 03COMMENTS 

SLU SLUDGE 

OLW OILY WASTE 

SOL SOLVENTS 440 Gallons Mostly Paint Solvent Wastes. 
PSD PESTIQIDES - Small amount of lab solvent waste 
occ OTHER ORGANIC CHEMICALS 

IOC INORGANIC CHEMICALS 

ACD ACIDS : 

BAS BASES 

MES HEAVY METALS 

IV. HAZARDOUS SUBSTANCES (Su,l.oorMixlormostlrtov••ttrc•l•dCASHvmbm) 

01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER D4 STORAGE/DISPOSAL METHOD 05 CONCENTRATION 05 MEASURE OF 
CONCENTRATION 

SOL Toluene* Pour on qround. 
~T. Vu1PnP* No more than 2-3 
SOL Turpentine* I ("..;:! 11 nn~ rv:>r 
SOL Pyridine Disp:Jsal.practice 
~T 1\T; _,_ 

'p Conducted 1972-1977 

*Probable. not documented • These an ccrrm:m ..Da.in....t. _SO_l.Yents_ 

. 

V. FEEDSTOCKS tSu.<oo•oai.torCASHvmbmJ 

CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 0 I FEEDSTOCK NAME 02 CAS NUMBER 

FDS FDS 

FOS FDS 

FOS FOS 

FDS . FDS 

VI. SOURCES OF INFORMATION IC•tt •o•<il•< "'"'""'· ··~-· "''' u:s. umol• ••••rsos. rtoorts) 

NC DHR/DHS Superfund Branch Files 

-
EPAFOR!.I2070·1317•811 

., 
·.:. -, 

.•: 
'~ ., 

·l 

... 
:• 



POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 3- DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

02 0 OBSERVED (DATE:----~-
03 POPULATION POTENTIALLY AFFECTED: 3' 344 04 NARRATIVE DESCRIPTION 

w1th1n 3 mile radius 

01 SURFACE WATER CONTAMINATION 0;! 0 OBSERVED(DATE: -----
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION 

No surface water intakes within 15 miles. 

01 0 C. CONTAMINATION OF AIR 
03 POPULATION POTENTIALLY AFFECTED:-----

.. 

01 0 D. FIRE/EXPLOSIVE CONDITIONS 
03 POPULATIONfOTENTIALLY AFFECTED:-----

01 0 E. DIRECT CONTACT 
03 POPULATION POTENTIALLY AFFECTED: -----

01 • CONTAMINATION OF SOIL 1500 ft. 
03 AREA PO"fENTIALL Y AFFECTED: --,.,.--,-­

fAc(ul 

02 0 OBSERVED(DATE: -----­
D4 NARRATIVE DESCRIPTION 

02 0 OBSERVED (DATE:------
04 NARRATIVE DESCRIPTION 

D2 0 OBSERVED (DATE:-~----
04 NARRATIVE DESCRIP110N 

02 0 OBSERVED (DATE:------
04 NARRATIVE DESCRIPTION 

Known disposal on gravel road in back of paint shop. 

)· 

XJ POTENTIAL 0 ALLEGED 

~POTE!:l11AL 0 ALLEGED 

0 POTENTIAL 0 ALLEGED 

0 POTEN11AL 0 ALLEGED 

0 J..LLEG~D 

0 POTENTIAL K ALLEGED 

01 G. DRINKING WATER CONTAMINATION 02 0 OBSERVED (DATE: XJ POTEN11AL 0 ALLEGED 
03 P.OPULATION POTENTIALLY AFFECTED: -~--- 04 NARRATIVE DESCRIPTION 

See 9round~te:r: abov:e, as all drinking water is sul>Plied fran gr_ound water. 

01 H. WORKER EXPOSURE/INJURY 
03 WORKERS -?OTENTIALL Y AFFECTED: _ __:2:.!,~4:.::0:.::0:__ 

02 0 OBSERVED (DATE:------
04 NARRATIVE DESCRIPTION 

XJ POTEN11AL 

Approximately 2,400 employees use drinking _water fran on site wells. 

01 0 I. POPULATION EXPOSURE/INJURY 
03 POPULATION POTENTIALLY AFFECTED: -----

EPA FOAM 2070·13(7•81) 

02 0 OBSERVED (DATE:------
04 NARRATIVE DESCRIP110N 

0 POTEN11AL. 

0 ALLEGED 

0 ALLEGED 

:- ;~ 

·' -~-: 

. i' 
' .. 

:-~ 

'' 

" 



POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT ~EPA 

PART 3- DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

01 0 J. DAMAGE TO FLORA 
04 NARRATIVE DESCRIPTION 

01 0 K. DAMAGE TO FAUNA 
04 NARRA nvE DESCRIPTION (mclud• Mme(sl ol StJtCIUI 

01 0 L. CONTAMINATION OF FOOD CHAIN 
04 NARRATIVE DESCRIPTION 

01 0 M: UNSTABLE CONTAINMENT OF WASTES 
(Spils.1RLII1off/StJil0"'9 ~ulds. lukM'IQ' dtumJ.J 

03 POPULATION POTENTIALLY AFFECTED: ______ _ 

01 C N. DAM.AGE TO OFF SITE PROPERTY 
o.; NARRATIVE DESCRIPTION 

02 0 OBSERVED (DATE:------

02 0 OBSERVED (DATE:------

02 0 OBSERVED {DATE:------

02 0 OBSERVED (DATE:, _____ _ 

04 NARRATIVE DESCRIPTION 

02 0 OBSERVED (DATE:------

01 0 0. CONTAMINATION OF SEWERS, STORM DRAINS, WWfPs 02 0 OBSERVED {DATE: -----'--
04 NARRATIVE DESCRIPJION 

Q1 0 P. ILLEGAUUNAUTHORIZED DUMPING 
04 NARRATIVE DESCRIPTION 

02 0 OBSERVED (DATE: ------1 . 

' OS DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS 

NC DHR/DHS Superfulld Branch files 

0 POTENTIAL 

0 PQTENTIAL 

0 POTENTIAL· 

0 POTENTIAL 

· 0 POTENTIAL 

0 POTENTIAL 

[J POTENTIAL 

0 ALLEGED 

0 ALLEGED 

0 ALLEGED 

0 ALLEGED 

0 ALLEGED 

0 ALLEGED 

0 ALLEGED 

' .:\ 
) 

_, 

.• 

I 
'I 



POTENTIAL HAZARDOUS WASTE SITE 
I. IDENTIFICATION 

~EPA . SITE INSPECTION [o~~Arel ~~=;R64 
I ~ERMIT INFORMATION 

PART 4 ·PERMIT AND DESCRIPTIVE INFORMATION 

0 I TYPE OF PERMITISSUEO 02 PERMIT NUMBER 03 DATE ISSUED 04 EXPIRATION DATE 05COMMEt-rrS 
ICh•ct ••thll •Pt>lrl 

0 A. NPDES NC0006564 . 1972 05/89 
DB. UIC 

00. AIR 19l._5R7 03172 06/90 
0 D. RCRA None 
0 E. RCRA INTERIM STATUS None 

0 F. SPCC PLAN _. 

0 G. STATEISP•<'rl 

0 H. LOCAL1Spourl 

. 0 I. OTHER tSP..Xrl 
. 

OJ. NONE 

ill. ~ITE DESCRIPTION . 
0 I STORAGE/DISPOSAL CChtd '' th•t•PP'rl . • 02AMOUNT . 03 UNIT OF MEASURE 04 TREATMEN}"ICht<t ollh•I<Pply/ OS OTHER 

0 A. SURFACE IMPOUNDMENT 0 A.INCENERATION 
0[ A. BUILDINGS ON SITE .. 0 B. PILES 0 B. UNDERGROUND INJECTION 

0 C. DRUMS, ABOVE GROUND 0 C. CHEMICAUPHYSICAL .: 
0 D. TANK, ABOV~ GROUND 

.. 
~ 

0 D. BIOLOGICAL 
.. 

~- ~- .. ·. 
0 E. TANK, BELOW GROUND 0 E. WASTE QIL PROCESSING . 06 AREA OF SITE • 

0 F. LANDFILL 0 F. SOLVENT RECOVERY ' 
1500 ft2 

0 G. LANDFARM 0 G. OTHER RECYCLING/RECOVERY (AcruJ 

~-~·OPEN DUMP 0 H. OTHER 

O~HER ~~u,?n Ground 440 Gallons rs.~o:Jlyj 

. lo7 \.oUMMt:O I;:, 

.. 
!IV. CONTAINMENT . . 
0 t CONTAINMENT OF WASTES !Chock on•l 

0 A.ADEOUATE,SECURE d B. MODERATE 0 C. INADEQUATE, POOR 0 ·D. INSECURE, !-JNS00ND, DANGEROUS 

02 DESCRIPTION OF DRUMS, DIKING, UNERS, n '" . . . . . . ETC. 

Disposal has already .occurred. Paint wastes and lab solvents are, now handled as 
·a hazardous waste in acc:ordance with RCRA regulations. 

V. ACCESSIBILITY 

01 WASTE EASILY ACCESSIBLE: 0 YES Jb NO 
·02 COMMENTS 

Last disposal in 1977 and area has been· paved since. 

fVL SOURCES OF INFORMATION rc-. . •.o. slltoiJu. "'""''' •no'r•'•· "P•<t,•l 

NC DHR/DHS Superfund Branc~ files 

EP.A FORM 2070·13(7·81) 
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S.EPA 
POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

SITE INSPECTION REPORT 
01

NCATEiooos9J.4eo764 
PART 5- WATER, DE~~OG.RAPHIC, AND ENVIRONMENTAL DATA 

II. DRINKING WATER SUPPLY 

01 TYPE OF DRINKING SUPPLY 02STATUS 03 DISTANCE TO SITE 
· (Chtclc u 1pp1Je•bi•J 

SURFACE WELL ENDANGERED AFFECTED MONITORED 
2.3 

COMMUNITY A.O B.~ A.O 8.0 c.o A •. (ml) 

NON-COMMUNITY c.o o.IX 0.0. E.O F:o B. 0.15 (mi) 

Ill. GROUNDWATER 

01 GROUNDWATER USE IN VICINITY (Check ono) 

!kA. ONLY SOURCE FOR DRINKING }e B. DRINKING 0 C. COMMERCIAL. INDUSTRIAL. IRRIGATION 0 D. NOT USED. UNUSEABLE 
(0fh.r IOUICfJ IVIl~b/t} (Ltn/ftdOfhefiOllfCUIVdl~f} 

.. • 

COMMERCIAL.1NDUSTAIAL. IRRIGATION ' 
(Ho oth.,.,..u,, soureu tviKtbi•J 

~~ 
·i! :! 

3 ( 344 within 3 mi 1 ·~~ DiSTANCE TO NEAREST DRINKING WATER WELL 
0.13 (ml)(700 f~ 02 POPULATION SERVED BY GROUND WATER 

. ) j; 
":;.! ,, 
~:~ 

04 DEPTH TO GROUNDWATER. 05 DIRECTION OF GROUNDWATER FLOW 06 DEPTH TO AOUIFEB 07 POTENTIAL YIELD 06 SOLE SOURCE AQUIFER 
OF CONCERN OF AQUIFER 

-~, 

-~i 

10 (It) 10 (fl) 
DYES DNO 

·(gpd). 
,;;· 
·! ·, 
·~ 

09 DESCRIPTION OF WELLS (lnelvdlng uu•p•. dopth. IM loeot~>n 11141/volo popul•llon ond 1><1/Jdlllg•J : 1:. 

See site investigation report. Seven on site wells between 230 and 500 feet deep. ' 
Ne~st well, 700 feet away is 300 feet deep. Nearest off site well·is 750 feet. .. 

,_ 

CMa.y. 

'D!:I"L lD"" AREA n,.,,... 3EAREA _, 

dCYES COMMENTS Net precipitation = 18 inches 0 YES COMMENTS .. 
.. 

ONO ONO ··~~ 
{; 
: 
-~ 
:. 
! 

01 SURFACE WATER USEtCh•clrone) 

GA. RESERVOIR, RECREATION 0 B. IRRIGATION, ECONOMICALLY 0 C. COMMERCIAL, INDUSTRIAL 0 D. NOT CURRENTLY USED 
DRINKING WATER SQURCE IMPORTANT RESOURCES 

02 AFFECTED/POTENTIALLY AFFECTED BODIES OF WATER 

NAME; •. AFFECTED DISTANCE TO SITE 

North. Foi:k catawba River 
0 0.57 (mi) 

0 (mi) 

0 (mi) 

V. DEMOGRAPHIC AND Pkut't:.H 1 T INFORMATION 

01 TOTAL POPULATION WITHIN *Does not include 2, 400 employees. 02 DISTANCE TO NEAREST POPUiX 

ONE (1} MILE OF SITE TWO (2) MILES OF SITE . THREE (3) MILES OF SITE 

A. 171 B. 388 c. :Z53 0.] 5 (mi) 
NO. OF PERSONS /iO. OF ':ERSONS NO. OF PERSONS 

03 NUMBER OF BUILDINGS WITHIN lWO 121 MILES OF SITE 04 DISTANCE TO NEAREST OFF·SITE BUILDING 

110 0.15 (ml) 

05 POPULATION WITHIN VICINITY OF SITE I Provide ltatrlllvl duct\)tiott olnefu,. olpopuletlon ""'""" Wchlly olsiU. •·"·· ru"'· vilbot. d.nuly populdedu1b1n 11u] 

Rural and sparsely populated. School adjacent to Baxter property • . 

EPA FORM 2070·13(7·81) 



... 

POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 5- WAT~R, DEMOGRAP~IC, AND ENVIRONMENTAL DATA 

0 A. 1 Q-6 - 1 o-s em/sec 0 B. 1 o-• - 1 o-6 em/sec 0 c. 1 o-• - 1 o-:J em/sec 0 D. GREATER THAN 1 o-l em/sec 

02 PERMEABILITY OF (ChockO<>o) 

0 A. IMPERMEABLE 0 a·. RELATIVELY IMPERMEABLE 0 C. RELATIVELY PERMEABLE 0 D. VERY PERMEABLE 
(l..usth~" 10-5 crnluc} (IO~l- 10-CS crnlsfC} (10-z- 10-4 cmluc} {G,Ittrlh61'1 10-2 c:m/tt<.J 

___ 1_8 ____ (in) • 

09 FLOOD POTENnAL 

SITE IS IN----YEAR FLOODPLAIN 

11 DISTANCE TO WETLANDS (5 tcto mlnlmvm) 

ESTUARINE 

A. (mil B. 
13 LAND USE IN VICINITY. 

DISTANCE TO: 

COMMERCIAUINDUSTRIAL 

A. _____ ._(mil 

OF CONTAMINATED SOIL ZONE 

3.2· (in) 

10 

05SOILpH 

DB SLOPE 
SITE SLOPE 

_ ......... --.:2=----% 
DIRECTION OF SITE SLOPE 

sw 
TERRAIN AVERAGE SLOPE 

1.3 % 

0 SITE IS ON BARRIER ISLAND, COASTAL HIGH HAZARD AREA, RIVERINE FLOODWAY 

12 DISTANCE TO CBITICAL HABIT AT (of on<l••omd •pociu) 

OTHER 
5.0 ______ (mi) 

(mil ENDANGERED SPECIES: Mountain Golden. "Heather 

RESIDENTIAL AREAS; NATIONAUSTATE PARKS, 
FORESTS, o·R WILDLIFE RESERVES 

<1 8. _ __::_=---<ml) 

AGRICULTURAL LANDS 
PRIME AG LAND . AG LAND 

c. ______ (mi) D. ______ (mi) 

14 DESCRIPnON OF SITE IN R.ELA)10N TO SURROUNDING T~POGRAPHY 

NC DHR/DHS Superfund Branch files 

EPA FORM 2070·13 (7·81) 
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POTENTIAL HAZARDOUS WASTE SITE 

~EPA SITE INSPECTION REPORT 
PART 6- SAMPLE AND FIELD INFORMATION 

II. SAMPI TAKEN 
01 NUMBER OF 102 i SENT TO 

SA!.IPLETYPC: SAMPLES TAKEN 

GROUNDWATER 2 NC Laboratory of Public Health 

SURFA~E WATER 

WASTE 

AIR 

RUNOFF 

SPILL 

SOIL .. 

VEGETATION 

OTHER : 

01 TY?E 02 COMMENTS 

IV. PHOTOG! AND MAPS 

01 TYPE !XGROUND 0 AERIAL I 02 IN CUSTODY OF NC :Supertund R Ll 

_!l!!_rn• "-"' t otlndlvldu•Q 

03 !.lAPS O< LOCATION OF MAPS 
XJ YES NC Superfimd Branrh · ONO 

V. OTHER FIELD DATA COLLECTED IPto•N• .. ., .... ,, ductft>tio•J 

. . 

. 

11. SOURCES OF INFORI':"IA TION IC•l• sooe;t;c,t•t~ncu. •.g .. srmt:tu. ""'P'• ••••rs;s.t.~Ms} 

. . I 
NC DHR/DHS Superfund Branch Files 

EPA FORM 2070·13 (7·6 IJ 

I. IDENTIFICATION 

o1~reloodggl40.R 

1 03 ESTIM~~E.!? _o~ r~ 
RESULTSAVAaABIF 

Rec'd 

... 

. 
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.EPA 
POTENTIAL HAZARDOUS WASTE SITE I~NTIFICATIOH 

SITE INSPECTION REPORT 10
' sNcE l0boT591'to764 

PART 7- OWNER INFORMATION 

IlL REHT ;R(S) PARI COMPA, (If IPP'"=•oJ•I 

PI NAME 
. :i0~02D+BNUMBER lOB NAME 09 D+B.'IUI.IBER 

Baxter Healthcare Corporat . 

IOJ STREET AOORESStP.O.B<u, RFO '· otc.J SIC CODE I 0 STREET ADDRESS (P.O. Bo•. fiFO'· ore.) I '.I SIC CODE 

P.O. Box 1390 
lOS CITY_ ·106]STATE 101 ZIP CODE 12 CITY J3STATE 114 ZIP CODE 

Marion NC ~8752 
OINAME 02 D + 8 NUMBER 06 NAME log D+ 6 NUMBER 

1

03 STREET ADDRESStP.O. Bor, fiFO I, ote.) 4 SIC CODE I 0 STREET ADDRESS (P.O. Bo1, RFO '· ote.l l 11 SIC CODE 

OS CITY 106 STATE 07 ZIP CODE 12 CITY J3STATE 14 ZIPCOCE • 

--

OINAME 02 D+ B NUMBER 06NAME log D+B NUMBER 

03 STREET ADDRESStP.O. Sot, RF01, ore.) SIC CODE 10 STREET ADDRESSIP.O. Bo1, RFOI, otc.) IIISICCODE 

OS CITY 106 STATE ID7 ZIP CODE 12 CITY J3STATE 14 ZIP CODE 

DINAME D2 D+B NUMBER 06 NAME 09 D + 9 NUMBER 

rr ADDR~:~ ti'.O._ 8or, RFO I, otc.l 0~ SIC CODE I 10 STREET ADDRESS (P.O. Bo<. n.=o 1, rtc.l I'' SJC CODE 

':OS CITY 106STATI 101 ZIP CODE 12CITY 113STATE 14 ZI?CODE . 

IlL PREVIOUS OWNER(S), .......... ,_ 'IV.REA~ TY _QWNER'(S) (tf C,piiel~t;lslmon •••n"""l 
OINAME 02 D+ 8 NUMBER DINAME 02 D+6NUMBER 

03 STP.EET ADDRESS (P.O. Bo•. RFO 1, ole.) 04 SIC CODE 03 STREET ADDRESS (P.O. Bo•. RFO '· orc,J ·I Ol SIC CODE 

lOS CITY r6STATE 07 ZIP_CODE 05 CITY 
• JOG STATE 07 ZIP CODE 

OINAME ~~2 D+B NUMBER IOI NAME 02 D+ B NUMBER 

03 STREET ADDRESS (P.O. &s. RFO 1, ole.) 04 SIC CODE 03 STREET ADDRESS (P.O. Bo•. fiFO t, ole.) 10( SIC CODE . 
!OS CITY 

r6 STAT.E 
07l1PCODE I 05 CITY 

_reSTATE 
07 ZIP CODE 

OINAME 02 D+B NUMBER IOI NAME 
1
02 D+B NUMBER 

03 STREET ADORESS(P.O. &s. RFqt, otc.) 04 SIC CODE I 03 STREET ADDRESS (P.O. Bo1, F.;o 1, otc.) I 0~ SIC CODE 

IDS CITY reSTATE 07 ZIP CODE DS CITY r6 STATE! 07 ZIP CODE . 
• OURCES OF INFORMATION , o.o .. , • omplo onJ)ysls, J<porfs} 

EPA FORM 2070-13 17·61) 



OJ STR:ET ADDRESS (P.O. Bot. RFO I, or:.) 

OS CITY 

08 YEARS OF OPERATION NAME OF OWNER 

POTENTIAL HAZARDOUS WASTE SIT.E 
SITE INSPECTION REPORT 

PART 8- OPERATOR INFORMATION 

OPERATOR'S PARENT COM? ANY tii•PP'"o'•l 

Ill. PREVIOUS OPERATOR(S) rustmo•r,.contliiSI:providoontyildilt,.nrtromownorJ PREVIOUS OPERATORS' PARENT COMPANIES fll••~•!>l•J 

01 NAME 02 D+B NUMBER 10NAME 

STREET ADDRESS (P.O. Bot, RFOI, ole.) 12 STREET ADDRESS (P.O. Box, RFOI, ole.) 

14 CITY 

08"rEARS 

01 NAM: 1DNAME 

03 STREET ADDRESS(P.O. Box, RFOI, ere.) 12 STREET ADDRESS (P.O. Bo•. RFO I, ole./ 

OS CITY 16 ZIP CODE 

08 YEARS OF OPERATION 

11 O+BNUMBER 

NC DHR/DHS S,UPerfund Branch files 

EPA FORM 2070·13 !7·81) 



!EPA 

03 STREET ADDRESS (P.O. Bor. f!FD 1, tic.) 

OS CITY 

05CITY 

01NAME 

03 STREET ADDRESS (P.O.~ •• RFD I, tic.) 

05CITY 

03 STREET ADDRESS (P.O. Bor, RFD '.· tic.) 

05CITY 

POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 9- GENE~ATORITRANSPORTER INFORMATION 

01NAME 

03 STREET ADDRESS (P.O.Boz,/IFDI, tic.) 

05CITY 

02 D+B NUMBER · 01 NAME 

04 SIC CODE 03 STREET ADDRESS (P.O. Boz. RFD I, ttc.) 

05CITY 

04SICCODE 03 STREET ADDRESS (P.O. Bor, RFD I, tic.) 

05CITY 

ADDRESS (P.O. Bor, RFDI •• 

··~ 

~2 O+B NUMBER 

.. , 

: ., 
O+BN~MBER 

·,j 

04SICCODE 

ZIP CODE 

020+BNUMBER 

,• 



· ... 
-; .. :· 

-'·.· 

'. · ... ··. 

~4EPA 
POTENTIAL HAZARDOUS WASTE SITE I. IIJt:N fiFICATION 

SITE INSPECTION REPORT 01 STATE' 02 SITE NUM&R 

PART 10 ·PAST RESPONSE ACTIVITIES NC 00591407_64 
-. 

II. PAST RESfluN;:,t:~CJIVI!Il 

01 0 A. WATER SUPPLY CLOSED 02DATE 03AGENCY 
04 DESCRIPTION 

---
01 0 B. TEMPORARY WATER SUPPLY PROVIDED 02DATE 03AGENCY 
04 DESCRIPTION 

01 0 C. PERMANENT WATER SUPPLY PROVIDED 02DATE 03AGENCY 
:. . 04 DESCRIPTION 

. . 
01 0 D. SPILLED MATERIAL REMOVED ··- 02DATE. 03AGENCY 

.- 04 DESCRIPTION .. 
" •' 
.. ·' . . .. _ .. 

'. --
01 0 E. CONTAMINATED SOIL REMOVED 02DATE 03AGENCY 
04 DESCRIPTION 

01 0 F. WASTE REPACKAGED 02DATE 03AGENCY 
04 DESCRIPTION 

. . ... 

01 0 G. WASTE DISPOSED ELSEWHERE 02DATE 03AGENCY 
04 DESCRIPTION . 

-· 
0 1 0 H. ON SITE BURIAL 02DATE - 03AGENCY 
04 DESCRIPTION 
.. 

·-

01 0 I. IN SITU CHEMICAL TREATMENT 02DATE 03AGE~CY 
04 DESCRIPTION 

' 

-. 01 0 J. IN SITU BIOLOGICAL TREATMENT 02DATE 03AGENCY 
04 DESCRIPTION 

01 0 K. IN SITU PHYSICAL TREATMENT 02DATE 03AGENCY 
04 DESCRIPTION 

.. 

01 0 L ENCAPSULATION 02DATE 03AGENCY 
04 DESCRIPTION -· .. -.. . 
01 0 M. EMERGENCY WA';;,IE TREATMENT 02DATE . 03AGENCY 
04 DESCRIPTION • 

01 0 N. CUTOFF WALLS 02DATE 03AGENCY 
04 DESCRIPTION 

: 

01 0 0. EMERGENCY DIKING/SURFACE WATER DIVERSION 02DATE 03AGENCY 
04 DESCRIPTION l 

I . I 
01 0 P. CUTOFF TRENCHES/SUMP ! 02DATE 03AGENCY I 

04 DESCRIPTION I 

I 

01 0 o: SUBSURFACE CUTOFF WALL 02DATE 03AGENCY 
04 DESCRIPTION 

•. -- . 
EPA FORM 2070 13(7 Bl) ' 



01 0 S. CAPPING/COVERING 
04 DESCRIP.TION 

01 0 T. BULK TANKAGE REPAIRED 
04 DESCRIPTION 

01 0 U.GROUTCURTAINCONSTRUCTED 
04 DESCRIPTION 

01 0 V. BOTIOM SEALED 
04 DESCRIPTION 

01 0 W. GAS CONTROL 
04 DESCRIPTION 

01 0 X. FIRE CONTROL 
04 DESCRIPTION 

01 0 Y. LEACHATE TREATMt:NT 
04 DESCRIPTION 

01 0 Z. AREA EVACUATED 
04 DESCRIPTION 

01 0 1. ACCESS TO SITE RESTRICTED 
04 DESCRIPTION 

01 0 2. POPULATION RELOCATED 
04 DESCRIPTION 

01 0 3. OTHER REMEDIAL ACTIVITIES 
04 DESCRIPTION 

EPA FORM 2070·13 (7·81). 

POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART i 0- PAST RESPONSE ACTIVITIES 

02DATE ____________ _ 

02DATE 

02DATE 

02 

.. 

02 OATE 

02 DATE 

02DATE 

02DATE 

02 DATE 

02DATE 

02DATE 

02DATE 

.· 

64 

03AGENCY ---------------------

03AGENCY 

OJ AGENCY 

03AGENCY 

; 

OJ AGENCY 
;-
'i: 
-:~ 
~ 
.. 

03AGENCY 

03AGENCY 

03AGENCY 

03AGENCY 

03AGENCY 

03AGENCY 

03AGENCY 

.· 

.· 



I • ... . . 

POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION 

~EPA SITE INSP~CTION REPORT 01 STATE I 02 sm: NUMBER 
NC 0059140764 

-PART 11 -ENFORCEMENT INFORMATION . 
II. ENFORCEMENT INFORMATION 

01 PAST REGULATORY/ENFORCEMENT ACTION 0 YES t¥oo 
02 OESCRIPTlON OF FEDERAL, STATF., lOCAl. REGULATORY/ENFORCEMENT ACTION 

.. 

~. 

" 

·-

: 
.. 

·-· .. 

. 

-

. 
. . -

. 

' 

-·-- -

. 

• Ill. SOURCES OF INFORMATION rcn. ;P•<Iflctot,.~cu • •• p., ,,,, "."· umpt• •••'r•"· toporr•J 

. 

• EPA FORM 2070 13(7·61) 
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srm HEAIIIH AND SAFElY ·PIAN 

A. General In:fmmat:i..cn 

Travenol Laboratories NCD059140764 
Site Na100 ---------------- ID # -------­
Location North Cove, McDowell County, NC Date 3-2-89 

Purpose of Visit PA X SI other: ----------------
Proposed Date of Investigation _3-_9_-_8_9 _______ _ 

Il:ite of Briefing ____ 3_-_3_-8_9 ___________ _ 

Il:lte of Debriefing __ 3_-_1_3_-8_9 ___________ _ 

Priority Ranki.n;J __ II:M _x __ Medimn __ High 

Site Investigation Team 

Personnel 

Team 1 Bruce Nicholson 

Team 1 Pat DeRosa 

Team 2 

Team 2 

Plan Preparation: 

ResJX?nsibilities 

team leader, sampling 

sampling 

Prepared E¥: ~D~av~i~d~L~i~l=l~e~y~,~~~~~~~==~~ 

Reviewed E¥= 

Waste Type(s) 

Characteristics 

X Liquid _x_....;Solid Sludge ____ Gas 

---=Radioactive X Ignitable Corrosive --
X Volatile X Toxic Reactive other 

List Kn<:Mn or SUspected Hazards (physical, chemical biological or radioactive) 

on site ani their toxicological effects. Also, if known, list chemical amounts 

HAZARD WARN1N:; IB>PERI'IES AND ~ TLV 

Varsol (stoddard solvent) 

turpentine 

xylene 

methanol 

ethanol 

methylene chloride 

toluene 

Odor Threshold(OT) = 1-30 ppm 

OT = 100-200 ppm 

OT = 0.05 - 200 ppm 

OT = 1.5 - 200 ppm 

OT = 5 - 100 ppm 

OT = 25-30 ppm (can adapt to odor) 

OT = 0.17 - 40 ppm 

100 ppm 

100 ppm 

100 ppm 

?ooppm skin 

1000 ppm 

50 ppm 

100 ppm 



HAZARD WARNING PROPERTIES AND EFFECTS TLV 

benzene OT = 1.4 - 85 ppm 10 ppm 

ethyl acetate OT = 0.056 - 50 ppm 400 ppm 

lead OT = no data 0.15 mg/m 
3 



• 

m ~ NCD059140764 
~-----------------------

Facility Description: Size ? ------ Buildirgs -------------? 

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. 

Histo:cy of the Site: See attached sheet 

C. HAZARD EVAIIJATION 

The site can be toured and surface soil and process water can be sampled in 
level D. PE gloves will be worn while ttaking 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. If levels exceed 5 ppm, evacuate. 

Periodic air samples using the explosimeter will also be taken.in the auger hole. 

If levels exceed 10% but are less than 20% of the LEL, proceed with caution. If 

levels exceed 20%, evacuate. Tyvek suits (saranex in wet conditions) are recommended 

to keep clothing clean. 

D. IDRK PIAN msmucriON 

Map or Sketch Attached? yes 

Per:imeter Identified? no 

Conunani Post Identified? no 

Zones of Contamination Identified? no 

Personal Protective Equipment 

Level of Protection ____ ...;;A 

-----

___ _;;B ____ c _x __ ___;D 

MOdifications Goggles and PVC gloves will be worn while preparing acid 

preserved samples. Avoid breathing aciddvapors. 



Travenol Laboratories, Inc. manufactures glucose,: salt~solutt.ionij, 
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 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. 

The waste was poured in a small graveled area and allowed to evaporate 
into the air. Approximately 400 gallons of the waste was disposed. <!if .in bliis .manne-r. 
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 residues in 
the area. Th~y recommended that no further action be initiated with regard to the 
site. Groundwater and soil were not sampled by the site investigators. 



SUrveillance Equi~t: 
___ X __ HNU 

___ x __ Explos:ineter 

_____ TID 

Decontamination Procedures 

ID i NCD059140764 

____ Detector TUbes am Plnrps 

---- 02 Meter 

----- :Radiation Monitor 

___ ....:revel c Respirator wash, respirator :re.nrwal, suit wash (if needed,) 

suit :re.nrwal, boot wash, boot :re.nrwal am glove rem::wal. 

_ ____::X~.....:I.evel D Boot wash am rinse am boot rem::wal, suit rem::wal, glove 

am goggle rem::wal. 

Mcx:lifications Dispose of trash properly 

Work SchedulejL:imitations Sampling is to consist of surface and subsurface 

soil sampling, and process water sampling. 

EMERGENCY mECAUriONS 

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 



NCD059140764 

IDeation of Nearest !hone: 
m # -------:---:-:---:---­

on-site (this is an operating facility) 
------------------------------------------

Hospital (Address arxl !hone Number) 
McDowell Hospital 

100 Rankin Street, Marion, NC (704) 652-2125 

Erool:gency Transportation systems (!hone Numbers) 

Fire 
Ambulance 911 ---------------------------------
Rescue Squad 911 

Erool:gency Route to Hospital Take SR 1560 south approximately 0.8 mile-,- turn right 

on SR 1573 and go approximately 0.3 mile;· turn left onto route 221 and travel south 

approximately 14 miles to where route 70 vears to the left, turn right onto Court Street 
------------------------------------------------------------~~~allow the sign 
P.REVAILING WEA'IHER CX)NDITIONS AND FORECAST to the hospital. 

~cmn«JST 
___ Air purifyin:J respirator X First Aid Kit 

cartridges for respirator x ~gal. D' · ed H20 
__ x_ Rainsuit x Gloves 'f, il {cloth) 

•
--- 02 Irxlicator x 
--,.X~~,-- Eye Wash Unit x COVeralls ~ira~~ 
_ _;;X..;..._ H Nu x Eye Protection 

pH Meter X Ha1:d Hat 
--- Explosimeter x Decontamination 
___ Radioactive Monitor Materials. 
___ Detector '1\lbes am Purtp 

Poison Control Center - state Coordinator 
D.lke University Medical Center 

Telephone: 1-800-672-1697 
Box 3024 

D.n::ham, NC 27710 

Western NC Po'~H--­
Control Center 
Memorial Mission Hosp. 
509 Bil'brore Ave. 28801 

OIARIDITE Mercy Hospital 
704-379-5827 2001 Vail Ave, 28207 

HENDERSONVIUE Margaret R. Pardee 
704-693-6522 Memorial Hospital 
Ext. 555,556 Fleming st. , 28739 

HICKORY catawba Mem. Hosp. 
704-322-6649 Fairgrove Cllur. Rd. 28601 

OORHAM D.lke Univ. Med. Center JACKSONVILI.E Onslow Mem. Hospital 
1-800-672-1697 Box 3007, 27710 919-577-2555 western Blvd. 28540 

GREENSOORO Moses Cone Hospital WIIMING'.roN New Hanover Mem. Hospital 
~ 919-379-4105 1200 N. Elm st. 27420 919-343-7046 2131 s. 17th st. 28401 

1-800-722-2222 
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HAZARIXXJS SUBSTANCE INFORMATION FORM 

Cllemical Name: stoddard Solvent 

I. IHYSICAI/cmMICAL PROPERI'IES 

Reference 

Chemical Fonnul.a Cg ~0 1 --=---
Natural !hysical state at 25°C liauid --=1=--~-
Vapor Pressure -2 nm Hg at 20°C --=1=--~-
Melting Point ? °Fj°C Boilirg Point 320-329 °F/°C -~1=--~-
Flash Point (open or closed cup) 102-140 °Cj°F --=1=--~-
Solubility- ~0 insoluble --=1=--~-

other miscible with alcohol. benzene, ether, _ _,1:!::....--~ 

chlorofonn, carl:>ontetrachloride, carl:>on disulfide, and 

oils, except caster oil. 

!hysical Features: (odor, color, etc.) colorless liquid with a 

kerosene like odorC1l. 

II. 'roXICDIDGICAL J::lATA 

st.arrlards: 100 ppm(3) TLV 500 ppmC1) PEL 5ooo ppm(1) mm _ 

Routes of Exposure: Inhalation, ingestion, skin andjor eye contact(1l 

Acute/Cllronic Synptoms: irritation of eyes, nose, and throat, dizziness; 

skin problemsC1) 

First Aid: Eyes: irrigate immediately; Skin: Wash with soap and water 

:iJnmediately; Inhalation: artificial resoiration; Ingestion: get medical 
attention immediately. 



Cllemical Name: stoddard solvent 

III. HAZAruX:XJS CliARACI'ERISTICS 

A. Combustibility Yes _lL No 

Toxic by-prcxlucts 

B. Flanunability IEL 0.8% 

Reference 

1 

UEL __ ..:..? ___ 1 

c. Reactivity Hazard incompatible with strong oxidizers __.1"'------

D. Corrosivity Hazard yesjno pH: ----

Ne~izhgagent: -----------------

E. Radioactive Hazard Exposure Rate 

Backgrourrl yesjno 
Alpha particles yesjno 
Beta particles yesjno 
Gamma radiation yesjno 

IV. REFERENCES 

(1) Pocket Guide to Cllemical Hazards-NIOOH, 1985 

(2) 'Ihe Merck Index. loth Edition, 1983 

(3) 'lhreshold Limit Values and Biological/ExposUre 

Indices for 1987-88, AOOm 



e HAZA'RIXXJS SUBSTANCE INFORMATION FORM 

Chemical Name: =~~~~·~-------------------------------------------

I. FHYSICAI/CliEMICAL P.ROPERI'IES 

Reference 

Chemical Fonnul.a c
16 

H
16 

_=.1 ____ _ 

Natural !hysical state at 25°C liquid _,2..._ __ 

Vapor Pressure 5 nun Hg at 20°C _,2..._ __ 

MeltlnJ Point -58 to -76~ /°C Boil.in;J Point 302-356 ~ /°C _...2..__ __ 

Flash Point (open or closed cup) 95 °Cj°F _,2..__ __ 

Solubility- ~0 insoluble _,2..._ __ 

other soluble in alcohol, ether. chlorofonn, ___,1!:.,_ __ 

and glacial acetic acid 

!hysical Features: (odor, color, etc.) colorless liquid with a charac­

teristic paint odor (2) 

II. 'IOXICX>IDGICAL DATA 

stamards: 100 ppm(3) TLV 100 ppm(2) PEL 1900 ppm IDIH _2~--

Routes of Exposure: Inhalation, skin absomtion, ingestion, eye contact (2) 

Acute/Chronic synptams: Irritation of the eyes, nose, arrl throat; headache, 

vertigo; skin irritation; sensitization; blood in the urineC2l 

First Aid: Inhalation: artificial respiration; Skin contact: soap and water 

wash promptly; Ingestion: get medical attention immediately; Eye contact: 

irrigate immediately (2) • 



Chemical Name: _'1\n:pmtine~=.t:::::::~:!:!· ~------

III. HAZARIXXJS CHARACI'ERISI'ICS 

A. 'CCinbustibility Yes L No 

'lbxic by-products 

B. Flamrrability IEL --==0:.:... 8=%"--

Reference 

1 

UEL ?, --=------ 2 

c. Reactivity Hazard inconpatible with st.rooo oxidizers. -!!2~--

chlorine 

D. Corrosivity Hazard yesjno pH: ___ _ 

Neutralizing agent: ----------------

E. Radioactive Hazard Exposure Rate 

Backgrourrl yesjno 

Alpha particles yesjno 

Beta particles yes/no 

Gamma radiation yesjno 

IV. REFERENCES 

(1) 'Ihe Condensed Chemical Dictionar\7. 1oth Edition 

(2) Pocket Guide to Chemical Hazards. NIOSH. 1987 

(3) 'Ihreshold Limit Values and Biological ExposUre 

Indices for 1988-89, Amm 



HAZARinJS SUBSTANCE INFORMATION FORM 

Chemical Narre: Xylene. o. M. & P (Dimethyl benzene) 

I. :mYSICAI/aiEMICAL mc>PERI'IES 

Chemical Fonnula _cs=-....:Hl=O'----------
Natural Ihysi~ state at 25°C =l=igtn='=d,__ ___ _ 

Vapor Pressure 7-9 nnn Hg at 20°C 

Mel~ Point 13-14 °Fj0g Bolling Point 137-140 °Fj0g 

Flash Point (open or closed cup) 90/84/81 °Cj0,E 

Solubility- ~o insoluble 

Other soluble in alcohol r ether and most 

other organic solvents. 

Reference 

Rlysical Features: (odor, color, etc.) colorless liquid with aromatic/ 

benzene odor. Common solvent for paints and coatings r especially alkyd 

resin type. IP = 8.5 ev 

II. 'IOXICOI.OGICAL DATA 

starrlards: 100 ppm TLV - 100 pan PEL 10.000 ppm_ IDIH _4...._____ 

Routes of Exp::sure: inhalation 

Acute/Chronic synptoms: headache. fatigue, dizziness. lassitude, narcotic 

effects in high concentrations (2,3). Chronic effects not well defined (1). 

First Aid: eyes: irrigate imned.; Skin: soap and water wash imned.; 

Inhalation: fresh air and artificial resp. ; Ingestion: medical attention. 



Chemical Name: XVlene, o, M. & P . · 

III. HAZARIXXJS aJARACI'ERISTIC3 

A. Combustibility Yes ..JL No 

Toxic by-products 

B. Flannnability IEL _ _,l;!:.l.~4~%:_ 

c. Reactivity Hazard strong oxidizers 

D. corrosivity Hazard yesjno pH: ___ _ 

Neutralizing agent: -------------------------------

E. Radioactive Hazard 

Backgrourxi yes/no 

Alpha particles yes/no 

Beta particles yes/no 
Gannna radiation yes/no 

IV. REFERENCES 

'lhe Merck Index, loth Edition, 1983. 

Exposure Rate 

NFPA. Fire Protection Guide on Hazardous Materials, 

8th Edition, 1984. 

Ikx::umentation of the TLV, 4th Edition, 1980. 

NIOSH Pocket Guide to Chemical Hazards, 1985. 

Reference 

1.2.3.4 

2 

4 



HAZARIXXJS SUBSTANCE INFORMATION FORM 

Chemical Ncnre: Methanol 

I. mYSICAI/aiEMIC'AL PROPERI'IES 

Chemical Fonnula --=aoo.=.._,OH<=----------­
Natural !hysical state at 25°C _...l=i~cnn=· d=-----

Vapor Pressure 97 nun Hg at 20°C 

Melting Point -144 °Fj°C BoiliDJ Point 

Flash Point (open or closed cup) _5~2~---­

148 

OC/OF 

Solubility- ~0 miscible 

OF/OC 

other _________________ _ 

Reference 

1 

1 

1 

1 

1 

1 

!hysical Features: (odor, color, etc.) colorless liquid with a pungent 

odor. I.P. = 10.84 ev. Relative response on the HNU = 1 

II. 'IOXIOOICGIC'AL mTA 

starrlards: 200 ppm TLV 2oo mn PEL . 25000 IDIH _....:::1!::..__ 

Routes of Exposure: Inhalation and skin. 

Acute/On:onic synptams: Acute: eye irritation, headache, drc&sy, vomit, 

visual disturbances. 

First Aid: Skin: soap and water wash; Eyes: irrigation: fresh air and 

artificial respiration; Ingestion: medical attention. 



Chemical Name: Methanol 

III. HAZARIXXJS CliARAC'IERISTICS 

A. Canbustibility Yes L No 

Toxic by-products 

B. Flamnability IEL ___ _ 

c. ReactivitY Hazard 

UEL ____ _ 

D. Corrosivity Hazard yesjno pH: __ _ 

Ne~izhgag~: -----------------------------

E. Radioactive Hazard Exposure Rate 

Backgrourrl yesjno 

Alpha particles yesjno 

Beta particles yesjno 

Gannna radiation yesjno 

IV. REFERENCES 

Docmnentation of the TLV, 4th Edition. 1980. 

NIOSH Pocket Guide to Chemical Hazards, 1985. 

Reference 



HAZARIXXJS SUBSTANCE INFORMATION FORM 

Chemical Name: ~Ethv~~l~al==coh~o~l~--------------------------------------

I. mYSICAI/CliEMICAL PROPERI'IES 

Reference 

Chemical Fonnula c2 Hs OH 
~~~--------------------

1 

Natural lbysical state at 25°C ~1=1===' cnn=· d=---- 1 

Vapor Pressure 43 nun Hg at 20°C 1 

Melting Point °F/°C BoiliDJ Point 1 

Flash Point (open or closed cup) 55 1 

Solubility- ~0 miscible -=1 __ _ 

other Methy~ alcohol, ether, chlorofonn, -=1'---------

acetone 

!hysical Features: ( cxlor 1 color 1 etc.) Colorless liquid, wine like 

odor, pungent taste IP = 10.48 ev Relative Response on HNU = 3 

II. IJOXICOI..OOICAL DATA 

st:arrlards: 1000 ppm(2) TLV ____ ___,_PEL 
-------.- IDIH --~ 

Routes of Exposure: Ingestion, Inhalation, Skin and/or eye contact(3) 

Acute/Chronic synptomc:;: Ioweri.m of inhibitions. dizziness. headache, nausea, 

loss of motor nerve controL shallow respiration. unconsciousness, death(1). 

First Aid: Inhalation: artificial respiration; Skin: soap and water wash; 

Eyes: irrigate immediately; Ingestion: get medical attention immediately. 



Chemical Nane: Ethyl Alcohol 

III. HAZARIXXJS aiARACI'ERISTICS 

IV. 

A. canbustibility Yes ..JL No 

ToXic by-products 

B. Flammability IEL 3.3% 

c. Reactivity Hazard 

UEL 19% 

D. Corrosivity Hazard yesjno pH: ---..-

Neutralizing agent: ----------------

E. Radioactive Hazal:d Exp:>sure Rate 

Backgrowrl yesjno 

Alpha particles yesjno 

Beta particles yes/no 

Gamna radiation yesjno 

REFERENCES 

Cl) '!he Condensed Chemical Dictionarv. loth Edition 

(2) 'Ihreshold Limit Values and Biological Exposure Indicies 

for 1987-88. Aa;m 

(3) Enclyclopedia of OCcupational Safety and Health. 

3nl Edition. 1983. 

Reference 

1 

1 



HAZARIXXJS SUBSTANCE INFORMATION FORM . 

·Chemical Name: Methylene Chloride 

I. :FHYSICAI/OIEMICAL PROPER!'IES 

Olemical Fo:rmul.a rn 2 c12 
--~--~-------------------

Natural !hysical State at 25°C -=11=' qtU='=d"-------

Vapor Pressure 350 nun Hg at 20°C 

Melting Point -141 °F/°C Boiling Point 

Flash Point (open or closed cup) none 

Solubility - ~0 soluble in 50 parts water 

Other misible with alcohols, ether, 

I:MF 

Reference 

1 

2 

2 

2 

1 

1 

1 

Physical Features: (odor, color, etc.) Colorless liquid with a 

chloroform-like odor (2) 1P = 11.35 eV. Relative response on 

HNU = 9.4. 

II. 'roXIOOIOOICAL mTA 

Standards: 50 pprn{3) TLV 500 pprnC2) PEL 

suspect hmnan 

carcinogen 

----- IDIH --=3=----

Routes of Exposure: Inhalation, ingestion, eye contact, skin contact 

AcutejOrronic symptoms: Fatigue, 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 Nane: Methylene Chloride 

III. HAZARIXXJS CliARAcrERISTICS 

A. Combustibility Yes ~ No _x__ 
'lbxic by-products 

B. Flammability IEL ___ ~ 

Reference 

1 

UEL ____ _ 

c. Reactivity Hazard incompatible with strong oxidizers -=2--~ 

and caustics, chemically active metals such as Al or Mg J;X:W:iers, 

soditnn, potassitnn. 

D. Corrosivity Hazard yesjno pH: ___ _ 

Neutralizing agent: -----------------------

E. Radioactive Hazard Exposure Rate 

Background. yesjno 

Alpha particles yesjno 

Beta particles yesjno 

Gannna radiation yesjno 

IV. REFERENCES 

(1) 'Ihe Merck Index, loth Edition 

(2) Pocket Guide to Chemical Hazards, NIOSH, 1987 

(3) 'Ihreshold Limit Values and Biological Exposure 

Indices for 1988-89, Affilli 

M3/10-86/Fonn 2 



HAZARIXXJS SUBSTANCE JNFORMATION FORM 

Chemical Name: Toluene (Methyl benzene r toluol) 

I. mYSICAIICHEMIC'AL PROPEm'IES 

Chemical Fonnula _C7H~~8~----------
Natural :Ebysical state at 25°C liauid 

Vapor Pressure 2 mm Hg at 20°C 

Melting Point -95 °Fj0~ Boiling Point 110.6 °F/0~ 
Flash Point (open or closed cup) 40 °c;0,r 
Solubility - ~0 slightly soluble 

Other miscible with alcohol. chlorofonn, 

ether. acetone, glacial acetic acid, cart:x>n disulfide 

Reference 

1.2,3,4 

1.2,3,4 

4 

1.3.4 

1,2,3,4 

1.3.4 

1.3.4 

Fhysical Features: (odor, color, etc.) colorless liauid with an 

aromatic odor, IP 8. 82 eV, derived from coal tar oil or petroleum 

Relative response on HNU = 10 

II. 'IOXI<DIDGIC'AL Ili\TA 

st:arrlards: 100 ppm TIN 200 ppm PEL 2ooo ppm mm __ ___:.4 

Routes of Exposure: inhalation 

Acute/Chronic synptams: Narcotic in high concentrations, headache, lassitude, 

and nausea. Chronic: anemia and denratitis. 

First Aid: Skin: soap and water wash immediately; eye: irrigate immediately; 

inhalation: fresh air and artificial respiration; irgestion: medical attention 

Hh 



Chemical Nane: ='lb=l=u=ene=~---'------

III. HAZARIXXJS CiARACI'ERISTICS 

A. Cambustibility Yes L No 

Toxic by-products 

B. Flammability IEL 1.0% UEL 7.0% 

c. Reactivity Hazard strong oxidizers 

D. Corrosivity Hazard yesjno pH: ----

Neutralizing agent: ----------------

E. Radioactive Hazard E>cposure Rate 

Background yesjno 

Alpha particles yesjno 

Beta particles yes/no 
Ganma. radiation yes/no 

IV. REFERENCES 

'!he Merck Index, loth Edition, 1983 

Doc::t.nnentation of the '!'LV, 4th Edition, 1980 

NIOSH Pocket Guide for Chemical Hazards, 1985 

NEPA, Protection Guide on Hazardous Materials, 8th 

Edition, 1984 

Reference 

4 

4 

3 



HAZARIXXJS SUBSTANCE INFORMATION FORM 

Olemical Name: Benzene 

Chemical Fonnula -=C6~H~6<----------­

Natural Blysical state at 25°C --"1=1=' 0\.11;=· d=-----

Vapor Pressure 75 nun Hg at 20°C 

Melting Point °Fj°C Boiling Point 

Flash Point (open or closed cup) 12 °c;0.F 

Solubility- ~0 1B% 

other in alcohol, Acetone Ether 

Reference 

1,2 

1.2 

1.2 

1 

1.2 

2 

1 

Rlysical Features: (odor, color, etc.) colorless liquid with odor of 

aromatic hydrocarlxms IP = 9. 24 eV. Relative response on HNU = 10 

II. 'IOXICDIDGICAL DATA 

Starx:lal:ds: 10 ppm TLV 10 ppm PEL 2000 ppm IDIH ---=2:--. 

Routes of Exposure: inhalation 

Acute/Cllronic Synptams: Upper respiratozy irritation, muscle spasms, slCM 

pulse, irritated eyes and skin bums. *SUspect hunan carcinogen. 

First Aid: Eyes: irrigate imnediately; Skin: water flush imnediately, 

Inhalation: fresh air and artificial resoiration; Ingestion: medical attention 

immediately. 



Chemical Nane: _Benz=~ene~--------...;. 

III. HAZARIXXJS CliARACI'ERISTICS 

IV. 

A. Combustibility Yes x_ No 

Toxic by-products 

B. Flanunability I.EL 1.3% UEL ---'7~·=1~""-o --

c. Reactivity Hazard strong oxidizer, chlorine 

D. Corrosivity Hazard yesjno pH: ____ _ 

Neutralizing agent: ---------------~ 

E. Radioactive Hazard Exposure Rate 

Backgroum yesjno 

Alpha particles yes/no 

Beta particles yesjno 

Ganuna radiation yes/no 

REFERENCES 

Doct.nnentation of the TIN's, 4th Edition, 1980 

Pocket Guide to Chemical Hazards, NIOSH. 1985 

Reference 

2 

2 

2 



HAZARIXXJS SUBSTANCE INFORMATION FORM 

Olemiciu Name: _Eth~~v~l-.A~ce=ta=.!:te=--------------------~ 

I. mYSICAI/aiEMICAL PROPERI'IES 

:Reference 

Chemical Fonnula ..:::::rn=3~c=o=oc=-:2~Hg+:<--------
Natural !hysical state at 25 c =l=iqtn='=d,__ ___ _ 

1 

2 
. 0 

Vapor Pressure 76 nun Hg at 20 C 2 

Melting Point -117 °F/°C Boiling Point 171 °F/°C 2 

Flash Point (open or closed cup) 24 °Cj°F 2 

Solubility - H2o 8. 7% soluble in water 2 

Other soluble in alcohol and ether 1 

Physical Features: (odor, color, etc.) colorless liquid with a 

pleasant, fruity odor (2) IP = 10.11 eV 

II. TOXICDI.OGICAL DATA 

Standards: 400 ppm (3) TLV 40 pprn(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, 

dennititis 

First Aid: Eye contact: irrigate immediately; Skin contact: water flush 

promptly; Inhalation: artificial respiration; Ingestion: get medical attention 

immediately (2) • 



Olemical Name: Ethyl Acetate 

III. HAZARIXXJS aJARACI'.ERISTICS 

A. Combustibility Yes _lL No 

Toxic by-products 

B. Flammability I.EL 2.2% UEL --=1=1'-"'% __ 

c. Reactivity Hazard incompatible with nitrates, 

strom oxidizers, alkalis, and acids 

D. Corrosivity Hazard yesjno pH: ___ _ 

Neutralizing agent: ---------------------------------

E. Radioactive Hazard Exposure Rate 

Backgrourrl yesjno 

Alpha particles yesjno 

Beta particles yesjno 

Gannna radiation yesjno 

IV. REFERENCES 

Cll '!he COndensed Olemieal Dictionazy, loth Edition 

(2) '!he Pocket Guide to Olemical Hazards, NIOSH, 1987 

(3) 'Ihreshold Limit Values and Biological Exposure 

Indices for 1988-89, Affilli 

113/10-86/Fonn 2 

Reference 

2 

2 

2 



HAZARIXXJS SUBSTANCE INFORMATION FORM 

Cllemical Nane: lead, inorganic dusts 

I. IHYSICAI.y'aiEMICAL PROPERI'IES 

Cllemical Fonnula _g,~-----------­
Natural Fhysical state at 25°C -'so=l=i:::d'------

Vapor Pressure N/A nun Hg at 20°C 

Melting Point 600 °Fj°C Boiling Point 

Flash Point (open or closed cup) N/A 

Solubility - ~0 N/A 

other~N~/~A~-----------------

Reference 

1 

1 

Fhysical Features: (odor, color, etc.) appearance arxl odor vary depending 

upon specific compound. 

II. 'IOXICX>I.OGICAL Ili\TA 

stamards: .15 ns/m TLV o. 05 ns/m PEL N/A IDIH __ __ 

Routes of Exposure: inhalation and ingestion 

Acute/Cllronic synptams:Ac::ute: lassitude, pallor. constipation, abdominal pain, 

gingival gmn line, tremors. Target organs: GI tract, CNS, kidneys, blood. 

First Aid: Eyes: irrigate immediately; Skin: soap arxl water wash promptly; 

Inhalation: fresh air and artificial respiration; Ingestion: medical attention 

immediately. 



• Chemical Name: Iead r inorganic dusts 

III. HAZARIXXJS aiARACI'ERISTICS 

A. Combustibility Yes_ No _x_ 
Toxic by-products 

B. Flanunability IEL N/A UEL ____ _ 

c. Reactivity Hazard _ _,Ni=one=:......_ __________ _ 

D. Corrosivity Hazard yesjno pH: ___ _ 

Neutralizing agent: ----------------

E. Radioactive Hazard 

Backgrourrl yesjno 

Alpha particles yes/no 

Beta particles yes/no 

Ganuna radiation yesjno 

IV. REFERENCES 

'!he Merck Index, loth Edition. 1985 

Exposure Rate 

Pocket Guide to Chemical Hazards, NIOSH. 1985 

Reference 


