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EXECUTIVE SUMMARY

Tri-County Community College opened in 1967. There are four main
classroom and administrative buildings with a fifth under construction on the
77 acre campus. The site was originally occupied by the NC Department of
Corrections (DOC) who operated a prison there from the late 1930s until 1965.
Clifton Precision, a manufacturer of electric motors, occupied the site from
March 1966 until January 1967, and the NC Department of Transportation (DOT)
operated a maintenance shop at the site until August 1976.

The DOC originally installed a septic system with a sand filter bed for
domestic sewage. The leachate is discharged to McComb Branch. Tri-County
Community College still uses this system and maintains an NPDES permit for the
discharge.

In January 1987 trichloroethene (300 ppb) was detected in the drinking
water well at this site. Other wells in the community (including two
industrial sites) were also found to contain low levels of chlorinated
solvents. Tri-County Community College now uses bottled water for drinking.

It was reported that small amounts of trichloroethene have been used in
the chemistry labs and machine shop. A 55-gallon drum labeled trichloroethene
was found in the machine shop, but it contains used motor oil. The origin of
the drums is unknown.

A CERCLA site inspection was conducted on 10-11 February 1987. Ground
water, surface water, and sediment samples were collected. The well contained
542 ppb trichloroethene and McComb Branch contained 68 ppb trichloroethene.

No metals were detected in the well sample.

The site is located in an alluvial valley. Geology is complex with
much local folding. Fractured bedrock is the aquifer of concern.



BACKGROUND

Location

Tri-County Community College is located in Cherokee County about 4.5
miles east of Murphy on US 64. The address is Route 1, P.0. Box 40, Murphy,
NC 28906. The coordinates are: latitude 35° 03' 58", longitude 83° 57' 59",

Site Layout

There are four main classroom buildings with one other building under
construction. The college is located between SR 1548 (just off US 64) and the
forks of McComb Branch. There are two wells on site and a septic tank with a
sand filter bed (Figure 1). There is an abandoned Department of
Transportation maintenance shop adjacent to the site on the south.

Ownership History

Tri-County Community College has occupied the site since 1967. Former
occupants of the site are as follows: Clifton Precision, 1966-1967;
Department of Corrections (DOC), late 1930's-1965; Department of
Transportation (DOT) Maintenance Facility, prior to 1976 (1).

Site Use History

There are no documented spills or disposals of chlorinated solvents at
the site. Clifton Precision has used trichloroethene at its present location
(about 2.5 miles north on NC 141) and has ground water contamination there;
however, Clifton only operated at the site for nine months, and reportedly did
not use trichloroethene at the time (1,2). The DOT reportedly used some
kerosene and gasoline to-clean parts. Trichloroethene has been used by the
community college in chemistry labs and the machine shop. A 55-gallon drum
labeled trichloroethene was discovered in the machine shop, but site
representatives reported that they were unable to determine when the drum was
purchased (3).

Permit and Regulatory History

Tri-County Community College maintains an NPDES permit # NC 0035394 to
discharge domestic waste water into McComb Branch. This permit is presently
up for renewal and will be reissued on 1 April 1987 4.

Remedial Actions to Date

After finding well contamination at the site in January 1987, bottled
water was supplied for drinking purposes.

-2-
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Tri-County Community College site layout.
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Summary Trip Report

Joint site investigations were conducted at Tri-County Community
College and Emerson Electric Company on 10-11 February 1987 by Jack Butler and
Stan Atwood, NC DHR/DHS CERCLA Unit. Bob Wood, Cherokee County Health
Director; Layton Schuh, Emerson Electric Co.; and Don Link and Roy Davis, NC
NRCD/DEM, were notified prior to the investigation.

We stopped in Asheville on the way up and talked with Don Link and Ted
Minnick (DEM). Mr. Link gave us a summary sheet of 66 wells that have been
sampled to date in the Peachtree Community. He was also preparing a map of
the sampling locations which we picked up on the return trip. Mr. Link also
explained that they were working with Emerson Electric under the state
ground-water regulations to effect a clean-up.

We arrived in Murphy at 2:30 p.m. and met Bob Wood at his office. We
briefly discussed our plans and arranged to meet with him the next morning at
8:00 a.m. Mr. Wood gave us a copy of a general services map of the Peachtree
Community, which locates all buildings and houses, to assist us with
estimating populations within three miles of the site (554 houses counted).
We later drove along all the roads not included on the above map and counted
334 agditional houses (all but six were on the south side of the Hiwassee -
River). :

As arranged, we met Mr. Wood at his office at 8:00 a.m. on 11 February
1987. We had selected eight sampling points as follows (Figure 2):

1. Peachtree Creek below Emerson.

2. Slow Creek above Emerson and below Clifton Precision.
3. Slow Creek above Clifton Precision.

4. Hiwassee River above Tri-County Community College.

5. Drinking water well - Tri-County Community College.
6. McComb Branch below Tri-County Community College.

7. Emerson industrial waste discharge.

8. Hiwassee River 3 miles above Murphy intake.

The Hiwassee River ranged in depth between a few feet to less than 10
feet in site vicinity. Mr. Wood also confirmed that the surface waters
downstream from the sites were not used for irrigation, but the Hiwassee River
is stocked with trout and fished. No alternative water sources (other than
bottled water) are presently available to the community.

While at the Tri-County Community College site we met with Mr. Leon
Tatham, Dean of Instruction, and Mr. Lyle Carringer, Business Manager. Mr.
Tatham provided a map of the campus and told us that a 55-gallon drum of
trichloroethene was found in the campus body shop. There were no records
indicating that the college had ever purchased the drum. About two pints of
trichloroethene were found in the chemistry lab and a small amount is used in
the office on packing labels.



Figure 2. Location of samples collected 11 February 1987: )
Emerson Electric Co. & Tri-County Community College. : =
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ENVIRONMENTAL SETTING

Topography

The site is in the Blue Ridge physiographic province of North Carolina.
Elevations near the site range between 1550 ft. along the Hiwassee River to
over 2000 ft. The site is located about 1625 ft. on a valley slope about
0.3 miles from the Hiwassee River. The site slopes toward the river at three
to five percent, but grades to less than three percent about 1000 ft. from the
river (Topo maps - Appendix A).

Surface Waters

Drainage from the site enters McComb Branch which flows about 0.3 mile
to the Hiwassee River. The Hiwassee River flows about 10 miles to Lake
Hiwassee. The mean discharge of the river is about 921 ft3/s. the flow is
regulated by Chatuge Lake, located 22 miles upstream. Flow is greatest in the
winter and lowest in the fall (5). The gradient of the Hiwassee River is
about 12 ft. per mile (6). It is a WS III class stream and McComb Branch is a
class C stream (7). :

Geology and Soils

The geology in the site vicinity is complex: quartzite, phyllite,
schist, gneiss, and marble bedrock occur (Figure 3). Except where changed by
local folding, layers of rock in the Murphy area strike northeast and dip

steeply southeast (6). The site is located in an area of complex folding
(Figure 3).

Fracturing is abundant in rocks in the Murphy area. Jointing
and cleava%e are the most abundant types of fractures, but minor faulting

is common (6). The Mary King Mountain Fault underlies the Peachtree
Community (8).

Depth to the bedrock at the site is unknown; however, available data for
wells in the area indicate depths to bedrock between 80 and 100 feet (6).

Remnants of old valley bottoms form benches along the sides of valleys,
and are commonly veneered by a thin deposit of sand and gravel. Tri-County -
Community College is situated on such a bench slightly above the Hiwassee
River. Available data from drillers' logs indicate a deep_sandy clay soil
layer (9). Hydraulic conductivities are likely in the 10™3 to 1075 cm/sec
range (10).
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Groundwater

The chief aquifers in Cherokee County are fractured zones in bedrock;
although the unconsolidated deposits overlying the bedrock may be aquifers
(6). Depth to the water table at the site is less than 20 feet (11). Water
levels in the Murphy area are usually highest in March and lowest in November
or December. Water levels may fluctuate 10 feet or more in a year (6).

The amount of rainfall primarily controls the quantity of ground water
available. About 9 percent of the rainfall becomes ground water in the Murphy
area. This is more than 144,000 gallons per acre per year. Reported yields
exceed 30 gpm in less than 5 percent of the wells. Most drilled wells are
between 100 and 200 feet deep; dug wells may be as much as 90 feet deep, but
most are between 25 and 40 feet deep (6). Ah on-site well was reported to be
270 feet deep. Springs are also very common in the area.

Chemical quality of ground water in the area is good. Chemical analyses
of ground water can be subdivided into five basic types based on mineral
constituents. Ground water in the site vicinity is usually a calcium,
magnesium, sodium bicarbonate type (Type 1) or calcium, sodium, magnesium
bicarbonate type (Type 2) (6).

Climate and Meteorology (12,13)

Seasonal Temperatures: (°F) January July
Mean Max. 50 - 54 86 - 88
Mean Min. 28 - 32 60 - 64
Mean 36 - 40 72 - 76
Precipitation: (inches)
Mean annual precipitation: 56
Mean annual evaporation: 35
Net annual precipitation: 21
Mean annual snowfall: 10
1 year 24-hour rainfall: 3-3.5
Storm Events: Mean days/year with thunderstorms: 50 - 60
Prevailing winds and wind speeds: NW at 8 mph

Emissions Inventory Summary for Cherokee County (Tons/yr) (14)

Type Area Sources Point Sources
Pafticulates 3,332 50
Sulfur Dioxide 104 1
Nitrogen Oxides 1,050 6
Volatile Organics &

Hydrocarbons 1,750 1
Carbon Monoxide 7,010 1

_5_



Land Use

The Peachtree area is a rural community situated in a mountain
valley. The bottomlands are used for cropland and pasture while the mountains
remain largely undeveloped woodland.

Population Distribution

A population estimate within a three mile radius of the site was
derived from house counts taken from a Peachtree Community General Services
Map and a "windshield" survey. A total of 554 houses were counted from the
map north of the Hiwassee River and 334 houses were counted from the
windshield survey south of the Hiwassee River (3). Using a factor of 3.8
people per house, the following estimates are made: North of the river, 2105;
south of the river, 1269; total, 3374. In addition, the following facilities
and institutions add an additional 2450 people (15,16):

1. Tri-County Community College 1316
2. Emerson Electric Company 300 +
3. Clifton Precision 476
4, Murphy Medical Center and Nursing Home 110 +
5. Peachtree Elementary School 250
Total 2452 +

Water Supply

The Peachtree Community is presently dependent on ground water
resources for its water supply. Both springs and wells are used by residents
in the area. The nearest community water system is for the town of Murphy
with an intake in the Hiwassee River about four miles downstream. Surface
waters downstream from the site are not used for irrigation (3).

Critical Environments

There are no known critical environments in the site vicinity.



WASTE TYPES AND QUANTITIES

There have been no reported spills or disposals of hazardous wastes at
the site. Trichloroethene has been detected in the ground water and has been
used in small quantities in the chemistry lab and machine shop. A 55-gallon
drums marked '"'trichloroethylene' was found in the machine shop but contained
used motor oil. The origin of this drum is unknown but it is believed to have
been there for 10 to 15 years (3,11).

A septic system with a sand filter bed drainage system (originally
installed by the Department of Corrections) has been used for more than 40
years (1).



LABORATORY DATA

Summary (Appendix B)

Sample _ Date
TCCC Well 1/19/87
TCCC Well 2/11/87
McComb Branch 2/11/87

Zimmerman Well (46) 2/2/87

Results (ppb)

Trichloroethene (300)
Tetrachloroethene (0.06)

Trichloroethene (542)

Trichloroethene (68)
1,2-trans-dichloroethene ( 5)
Chloroform ( 5)

Phenanthrene ( 330)

Trichloroethene (0.23)

Inorganic analyses were requested for the TCCC well on 11 February

1987. The results were negative.



TOXICOLOGICAL/CHEMICAL CHARACTERISTICS

The acute toxicity of trichloroethene is slight; however, numerous
deaths resulting from its use as an anesthetic or from industrial exposures
have been recorded. Death results from cardiac arrest of respiratory
failure. Trichloroethene can affect the CNS, liver, kidney, GI tract, lung,
heart, skin, or bone marrow. The chief symptoms include: fatigue, headache,
irritability, gastric disturbances, and intolerance to alcohol %17,18). EPA
classifies trichloroethene in Group B2 (sufficient animal evidence of
carcinogenicity and inadequate human evidence), and has proposed a maximum
contaminant level (MCL) of 0.005 mg/l1 in drinking water (19?.

Volunteers exposed to 200 ppm (1070 mg/m3) for seven hours each day
for five days only suffered mild symptoms (fatigue and sleepiness). Two-hour
exposures to 1000 ppm resulted in effects on vision and motor skills; however,
two-hour exposures at 300 ppm and 100 ppm produced no significant effects. In
the later report, it was noted that previous exposure to alcohol augmented the
effects of trichloroethene (18).

About 60% of inspired trichloroethene is absorbed by the body (17).
It is excreted unchanged in the expired air or metabolized to trichloroacetic
acid (TCAA) and trichloroethanol (TCOH), which are excreted in the urine.
Both metabolites accumulate in the body and may be used as indicators of total
exposures. TCAA concentration in the urine peaks on the third to fifth day
after exposure and declines slowly with a half-life of 50-100 hours. TCOH
concentration peaks during the first three hours after exposure and then
declines with a half-life of 12-26 hours (18). Table 1 summarizes some
toxicological/chemical properties of trichloroethene.

Table 1. Toxicological/chemical properties of trichloroethene (17,18,20)

Toxicity/Persistence 12
Density 1.46
Solubility (20°C) 0.1%
Vapor Pressure (25°C) ‘ 77 mm
TLV-TWA (mg/m3) 270
TLV-STEL (mg/m3) 805

LD5g (rat) 4.92 g/kg
LD (man) 7 g/kg

Stability: Non flammable, decomposes with heat, UV-light and alkali.



Appendix A

Maps and Photographs
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Appendix B

Laboratory Data
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DIRECTORY
CHURCHES LOCATION

PEAZHTREE METHODIST [ =&

PEACHTREE BAPTIST § e
UPPER PEACHTREE BAPTIST | -145
KINGDOM HALL 2~148

PEACHTREE CHURCH OF GOL 3 - 4
BETHLEHEM FOUNDATION 3--8|

Wil . SCOTT BAFTIET 3150

MT. ZiGN BAFTIST 4 —-99

CANYON ROAD BAPTIST 4 —63
STORES LOCATION
PEACHTRPEE FARM AND

HOME SUPPLY - - - - 4 -2
GIVEN'S GROCERY 2 —|2G
ROBERSUN'S 3— 139,14C
SMITHMONT 2-- 94
SCHOOLS LOCATION

PEACHTREE ELEMENTARY =1
TRi- COUNTY TECHNICAL INST 2~ T

HOSPITAL LOCATION

MURPHY MEDICAL COMPLEX 2-95%
FACTORIES LOCATION
4 CLIFTON PRECISION 4-6
EMERSON ELECTRIC i 2-84

PUBLIC SERVICES LOCATION

N C. HIGHWAY PATROL STATION 4 -98
N.C RCGALS MAINTENANCE 497
N.C. FURREST SERVICE 2 -130
PEACHTREE VuF, B | e= g

PEACHTREE COMBUNITY CeN. LR 3- IS

NORTH

LEDGEND

SCALE. "= 2000'

() HousE
_] TRAILER L

) BARN

A SCHOOL

() FAcTORY

<> BUSINESS

) PuBLIC AGENCY

e STATE MAINTAINED PAVED ROAD

e o e e " # UNPAVED ROAD
m e+ v ew..... PRIVATE ROAD,DRIVEWAY,OR TRAIL
o ~~  STREAM

INDIAN LAND BOUNDARY

e o o . COUNTY L INE
ESE 2R RpeE
4% PEAK
R G R AREA SEPATION MARK

OTE: IDENTITY OF NUMBERED SYMBOLS IN MAP SUPPLEMENT
BOOK. SEE A COUNTY AGENCY OR THE COMMUNITY CLUB.

ACHTREE

NERAL SERVICES MAP

NCE, ACTION, AID TO THE. AGED,

COMMUNITY DIRECTORY,PROJECTS, PL ANNINC , ETC.

THIS MAP IS PREPARED AS A JOINT PROJECT BY THE PEACHTREE VOLUNTEER
FIRE DEPARTMENT ,THE PEACHTREE COMMUNITY DEVELOPMENT CLUB, AND THE CHEROKEE
OWNER-TENANT SURVEY WAS CONDUCTED BY LUCILLE AND

LOCATION OF STATE ROADS A\ s & 62 ) .
‘ ‘ »V.. ., ’50, 7 'y\ Y
P o ,.J_. 7 ‘ HE: @ & o
\ CAT L ‘.‘; '\‘ (F) ,-\ 01‘
% § > ~ e "
NO. NAME LC ION b . z SCALE: "= 2000
U.5.64 MURFHY = HAYESVILLE HIGH WAY ;- 3--144TQ2- |72 DAM t
1373 ROCERS CREEK ROAD AND TOMOTLARD .. 4 - 92704 - 134 L SSION
1519 BUM FGOOLE RD. AND MARBLE HIWAY 2 -1e2Tu4d - 99
1526 LONG BRANCH ROAD - . - . o
1527 CANYON ROAD {-62T04—87 e =
1528 FAIN COVE ROAD e 4-43 \ P “s
1525 LUTHER RD. <. 4- 3 b
153 LLOYDDHENDRfX RD ,PEACHTREF LGCCAL RD 3-118 TO3-26 TO I =15
AND UPPER PEACHTREE RD.
1832 Mc UIRE'S LOOF,SNEED ROAD,BARNETT RUAD, 31l - -
‘ L e s, s, 3-e2,5-5 FIRE ,POLICE, AMBUL A

1533 PINE RIDGE RD.AND LLOYD HENDRIX ROD. BBl 4 76, 4= 1Y
1334  HIWASSEE ST, . Feg
{535 - UPPER PEACHTREE RD. AND MOORE BRANC A XD | -IA TU |--155 /
1536  ELLIOTT BRANCH RD. « v : 49 \
537  MISSINt, ROAD AND MISSION DAM RD i~ 5476 2 203 'N T
153 BURL BRANCH ROAD- : b= B s / Z M HME /N TRAILEF
1535 TRUETT BRANCH ROAD- - Firhe ¢ TE!
(540  LUNSFORD ROAD - . - 3) | PARK AND MOTE
1541 FERGUSON ROAD 22 * COUNTY MAP DEPARTMENT.THE
542 YONCE ROAD = = o .
1543  TAYLOR ROAD S 4% r o Sf3 \ BENDIRRLER o ‘
1544 MiSSION ROAD R «f / AND STORE J.C. KILPATRIC OF PEACHTREE .
1545  MISSION BRANCH KOAD 2 I3 3
1346  WELLS 'ROAD P . Z- 8 I
I547  CLAYTON ROAD ; : iy ” g Y ¥
1548 OLD U.S. 64"BRASSTCWN ROAD - 5 XS &
1549 McCOMBS ROAD - s 3-188 kY e %
1850  FALL BRANCH ROAD 5 o (8 Gy &
1851  WiLL SCOTT CKEEK ROAD - 3 44 ¥.e v g
1630 TIMPSON ROAD - - - 22197 i 2 '
1632 PEACHTREE CREEK DRIVE 2— 19 DA\ =/

RIDGE TREK ROAD - 7% :

PEACHTREE HILLS DRIVE 343 THIS MAP 1S COMFiLE

{0, 0ESIGNED, DRAFTED, AND INDEXED BY' Wwwfﬂ’g_ﬁ‘@u MAY 26, 1377
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~COUNTY

- .

QuAD No. 2203 SeRIAL NO. —

LAT. . LONG.

Report lo:FRO MRO, RRO, WaRO, WiRO,

N. CLPART

NT OF NATURAL RESOURI
& COMMUNITY DEVELOPMENT

CHAMN-OFGUSTODYox.

SAMPLE PRIORITY

LAB NUMBER 8

%3‘5&' =

Time

DATE REC IVED
Rec'd by: From: Bus-

08¥ 5

Other .

<
DATA ENTRY BY: 2222 _ CK: L

O 3-6-87
) ROUTINE EMERGENCY DATE REPORTED:
Shipped by: Buy
; —
COLLECTORI(S): DATE ___  TIME PURPOSE: BASELINE, CGOMPLAIN COMPLIANCE, LUST, OTHER ________
C”w z;ﬂ c
FIELD ANALYSES Owner /A/v &I/f/h/ /llnu—n/%t ?))L——-
PH400 Spec. Cond. g4 at 25°C Location or site #Wl/ﬁ ‘/ ; 6174&471 ?{.‘,\. "-fr
— -
Temp. g i Odor Description of sampling point /s ,c/o—&w AMA/
Appearance Taste Sampling Method g Sample Interval
(pump, bailer, etc.)
Field Analysis By: Remarks L
Mﬁ'} (pumping time, air temp, etc.)
LABORATORY ANALYSES
BODg 310 mg/l Diss. Solids 70300 mg/l Ag - Silver 1077 ug/I Organochlorine Pesticides
COD High 340 mg/l Fluoride 951 mg/l Al = Aluminum 1105 ug/l Organophosphorus Pesticides
COD Low 335 mg/l Hardness:Total 900 mg/l 8a - Barium 1007 ug/l
Colitorm:MF Fecal 31616 /100ml Hardness (non-carb) 902 mg/l Ca - Calcium 916 mg/l Acid Herdicides
Coliform:MF Total 31504 /100ml Phenols 32730 ug/I Cd - Cadmium 1027 ug/l
TOC 680 mg/l Specitic Cond. 95 uMhos/cm? Chromium:Total 1034 ug/l Base / Neulra) Extractable Organics
Turbidity 76 NTU Sultate 945 mg/l| Cu - Copper 1042 ug/l Acid Extractable Organics
Sultide 745 mg/l Fe - lron 1045 ug/l
l Hg - Mercury 71900 ug/l X Purgeable Organics (VOA boltle)
P
pH 403 units K - Potassium 937 mg/l
Alkalinity to pH 4.5 410 mg/l Mg - Magnesium 927 mg/l 1,2 - Dibromoethane (EOB)
Alkalinity to pH 8.3 415 mg/l Mn - Manganese 1055 ug/l
Carbonale 445 mg/l Na - Sodium 929 mg/l
Bicarbonate 440 mg/l NH3 as N 610 mg/l Ni - Nickel 1067 ug/|
Arsenic:Total 1002 ug/Il TKN as N 625 mg/l Pb - Lead 1051 ug/l (‘tg
\‘uv
Carbon dioxide 405 mg/l NO2 + NO3 as N 630 mo/l Se - Selenium 1147 ug/l KasiS) R R
N - - - N-J‘"' 0\(‘
Chloride 940 mg/l P:Total as P 665 mg/t Zn - Zinc 1092 ug/l er Aﬂ ’C\p‘ EP
Chromium:Hex 1032 ug/l TN YT 1, gy
'f < e
Color:True 80 Pt-Co s . R . ; ,7"‘
Cyanide 720 mg/l . @
Sapgep -4 b 4
1A "
N\ (\ a¥
Lab Comments: MAR g 1987
UYL 50 "'N

RALEGE, v, ¢

GW-54 Revised 7/85

For Dissolved Analysis - submit filtered sample and write ‘DIS®
Yellow copy - Lab ~ .

White copy - Headquarters

Pink copy - Region

in block



Reported by Wn Date \j;/@//ﬁ/ '//

Checked by H ORGANIC ANALYSIS

Supervisor Beﬁ Entered b)}é_’/‘_/

Checked by L'V (m

Lab No. Sample Type : ML Analytical Results Concentration
1T6209 | Q’Uj’am VelaAdes  Julralads LLJ;« G /PP
L wnidondifo 7@&0 J
%ﬂpt\fmﬁ?ﬂ ik o. O?%A
s dtbhang. 14 ,ug W

dﬂwf& m(rc/ﬁaw’

GC/MS/DS used



N. C. DEPARTMENT OF HUMAN RESOURCES
DIVISION OF HEALTH SERVICES
SOLID AND HAZARDOUS WASTE MANAGEMENT BRANCH

Chain of Custody Record o

Hazardous Waste Materials

Storage Facility Disposal :’r‘acility Landfill
v Other: (<L RRCL A

cmpany's Namé V-~ (o m,ﬁ?, Lomm, Co/) 1 Telephone(PPFY &S T -7 4565
Address_<£7 S {yg Aerpbg, A C~
T ([ 7/ ]
I’:ollector’s Name m 6 m_ Telephone( 7(YY 733-2 80/

( = signature
Time Sampled /%, /7/

rate Sampled = g/ [ /78T

Type of Process Generating Waste éo//o > &
v . .

location of Sampling: Generator Transporter Ireatment Facility

l‘ield -Infomatiop
l‘ield Sample No. J&5/
Chein of Possession:

II‘W W  far Loy, SBb. 1/7/2 1TLT

I signature h title inclusive dates
) Gal0 AL, A 2/)2 /97
l : UV signature - title indlusivé dates
la. signature | title inclusive dates
Results reported |
signature " title = .. . . .date -

Instructions: Complete 21l applicable information including signatures, and
submit with ‘analysis request forms.



. . N N URCE
DIVISION OF EEALTH SERVICES
SOLID AND HAZARDOUS WASTE MANAGEMENT BRANCH

Receipt for Sambles

. The samples described below were collected in connectlon with the administratien,
enforcement, and documentation of the:

( ) North Carolina Hazardous Waste Management Rules, 10 NCAC 10F
( ) North Carolina Solid Waste Management Rules, 10 NCAC 106
( ) Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)

( ) Toxic Substances Control Act (TSCA).15 U.S.C. §2601, et seq., specifically
Section 11 ,of TSCA, 15 U.S.C. & 2610.

3

Inspector's Name . Inspector's Address
Name of Firm Firm Address ~ T
- .
firm Owner, Operator, or Agent Title
SAMPLE | * COLLECTED SAMPLE TYPE DUPLICATE SAMPLES SAY2PLE LOCATION

NIMBER| DATE|TIME WATER | SOIL | OTHER | OFFERED|ACCEPTIED|REJZCIED| ON- SI’:E OF?-SITE I

S L T

'Receipt for the sample(s) described. Receipt/rejection of duplicate or split
above is hereby acknowledged: samples is hereby zcknowledged:

" Signature of Inspector _ . Signature of Firm Owner, Operator, or Agéxx—tl
Title ’ Title . I
COMMENTS ' ’

—



[l'hr—‘tmmt' of Human Resources

SAMPLE ANALYSES:

s ——

State Laboratory of Public Health

‘on of Health Services XEQUEST. | P. O. Box 28047
; | — = '/.;‘ \ N. Wilmington Street
I . (r8.4) A S — N, Raleigh, 27611
umber 22 ) Fﬂﬂ‘mu;nba J‘?‘r/
ISRC Zz.” [0_- £ Lo/ ."-Site Locazion la' Z

ted By

D T /47‘44/002/ ID# “5~

Date Collecred ££26. //, / 587

Sample:

/ronmenu.l Concentrate Comments

l. Groundwater (1) Solid (5) R TCLlC e/l

= Surface Water (2) Liquid (6) :
| Soil (3) Sludge (7)
B_ Other (4) —— Other (8)

I INORGANIC CHEMISTRY

i Extractables Total

E::ter Results mg/1 Parameter Results mg/1 Parameter Results mg/1

i . v Arsenic < 0.0/ 1 Silver <0.Q8

. Barium V" Barium <01 Sulfates
J' dmium v Cadmium < LD er s Zinc
‘ omium Chloride . -Ph
_ Lead ¥’ Chromium Lol Conductivity
| [ crcury Copper TDS
 lenium _ Fluoride TOC
_Silver iron
iy I Tl Lead = B3

: Manganese

V" Mercury K000 A
Nitrate

: l ¥ Selenium < 0. 005
: ORGANIC CHEMISTRY

‘nmeter Results mg/1 Parameter Results mg/1 Parameter Results mg/1

P&T:GC/MS EDB Methoxychlor

id:B/N Ext. PCB's Toxaphene
OX Petroleum 2,4-D

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

I Lindane
y - MICROBIOLOGY A RADIOCHEMISTRY
i B Parameter Parameter Results PCi/1
"UMF) Coliform Colonies/100mls — Gross Alpha
: ,'MPN) Coliform Colonies/100mls — Gross Bera

: lec:ivgd

Date Reported | Qi/i/fj

Date Analyzed

: imcted

. _ed By

b UC3100 resisbf

1191 (Revised //




. r=SOURCZS
DIVISION 0"-' EZALTH SERVICES

SOLID AND HAZARDOUS WASTE MANAGDMENT BRANCE

Chain of Custody Record » ’

Ba;ardous Waste Materizls

cation of Sa.mpling. Generator Iransporter Ireztment Facility’:
‘ ____ Storage Facility — Disposal Faecility Landfill
I \/Other.ﬁCEﬂp(Z/ ‘

i‘pany s Na:ne7_ Y w7‘,/ Comme (/) ) -~ Telephone(72# VL 3 7- 7445
Loéress £/, S, /‘fé.fa. //a/,oﬁk/ A/ Cz .

l-lector s Name;;cﬁwu_, ﬁ Ielqphone.(, 7/93V7 73250/

d signature
L. >
:l:e Sampled <= 6. // /92T Time Sampled %, /7 -

“vre of Process Generating Waste Co //—zo,' =

v =
.al‘d Informztion '

I;'_;' Cemple Yo. oo S & FISE 2D 3507 JSE5EL 355V 3540
I ANV, _ h
i-in of Possession:
/ ’ - ~
- @{’,/” o ~<'/ w 4677;// [A.y, /:-5/5: //;?’/,Z)/-7/7
I signature Litle inclusive ‘dates
édtg{%gzg ééL/;LMc? @Mﬁaﬂﬂ@?/ cA=S 2T
signature / title inclusive dates
l signature 7 title inclusive dates
ls slts reported
I' signature ' title .. dete

Instructions: Complete 21l applicable information including signatures, and
submit with ‘analysis request forms.

- .



riment of Human Resources Sute Laboratory of Public Halth

of Health Serviees . SAMPLE ANALYSES REQUEST \ P. O. Box 28047
‘ S . 306 N. Wilmington Street
I'n " (T8A) . * Raleigh, 27611
iiber 22 2D — FieldSamplehtnnber 3887
.2 ofSitc 7;": C-a.‘ 7" Y- MM,‘J é/é ‘ >*.Site Locidon ﬁ”jéﬂ M[
Nivy Steom Do) - mp ST e ottt (b X /927 " tme27ip
of Samples '
nmental . Concentrate Comments
— Groundwater 1) Solid (5) %f]{/gam A WaJeze 0? Yy
Surface Water (2) Liquid (6) ' ;
— Sail (3) Sludge (7)
I- ot 9 —— Other (8). —
) INORGANIC CHEMISTRY
_I Extractables Total
Tzrameter Results mg/1 Parameter Resuls mg/1 Parameter Results mg/1
ssenic Arsenic Silver
—zrium Barium Sulfates
:::-'uun Cadmium Zinc
l ~Tomium Chloride Ph
sz2d Chromium Conductivity
ereury Copper TDS .
I::.f snium Fluoride TOC -
. .iver Iron
Lead
I — | ——Manganese '
! Mercury
Nitrzate
I Selenium
ORGANIC CHEMISTRY ,
zrameter Results mg/1 Parameter Resuls mg/1 Parameter Resuln mp/1
" P&T:GC/MS _ EDB Methoxychlor ’
cid:B/N Ext. PCB's Toxaphene
OoX Petroleum 2,4-D
. Endrin 2,4,5-TP (silvex)
I Lind
MICROBIOLOGY _ RADIOCHEMISTRY
. ‘Parameter, Parameter Results PCi/1
MMF) Coliform Colonies/100mls —— Gross Alpha
.l(MPN) Coliform Colonies/100mls —— Gross Ber
lec:iv;d Date Reporred -
el xtracted Date Analyzed —
l ' 10654
ed By

Lab Number.




rrment 6f Human Resources o | . State beﬂm of Public Health

of Health Services . SAMPLE ANALYSES REQUEST "P. O. Box 28047

. SN ) - 306 N. dengtonZStreet

- (TGA ) ’ . ' L. ° !M 7611
:lrnbcr Z ' Field Sample Nurnber 3555

inte LLe 5.024 Z;g L omrazsern 4""4# é-o/é#g .Site Locision ﬁ”&ééﬂ AL,

d By D T /47‘»0000/ - ID# ‘9“3/ Date Colleczed ;644 // /7607 N Time 09_}0 :
- of Sample:

njironmental . Concentrate - Comments
— Groundwater (1) Solid (5) e é/p.r?‘regm .4 Le2see % ver J
Surface Water (2) . Liquid (6) =
— Sail (3) Sludge (7) -
Other (4) ... ... —— Other (8) |
: . INORGANIC CHEMISTRY
I Extractables Total
Zarameter Results mg/1 Parameter ~ Resulzmg/1 Parameter Results mg/1
rsenie ) : Arsenic - Silver
. Serium : Barium _ Sulfates
Czémium - Cadmium ——Zinc
“mromium | Chloride ; Ph
ezl Chromium Conducdvity
lercury Copper TDS
vienium_ _ . Tluoridc : TOC -
...;iv:r - on
- Lead
L Merury ~ L= — | — - S
P i Nitrate
I Selenium
ORGANIC CHEMISTRY . :
]ammeger Results mg/1 . Parameter Resultss mg/1 Parameter Results mg/1
-P&T:GC/MS EDB - Methoxychlor ‘
@Acid:B/N Ext. _ : PCB's Toxaphene
OoX ' ‘ Petroleum 24-D
- i Endrin 2,4,5-TP (silvex)
I Lind -
MICROBIOLOGY .- _ RADIOCHEMISTRY
I ) ‘Parameter . Parameter Results PCi/1
- (MF) Coliform Colonies/100mls : —— Gross Alpha '

(MPN) Coliform Colonies/100mls _ ) " | ——Gross Beta

thec:ivgd . —_— ~ Date Reporred - .

. H# .

caExtracted 221327 %) - : Date Analyzed =
l . S ' 5

ed By __ . Lab Nurd] » 700355




rement of Human Resources .

of Health Services

. SAMPLE ANALYSES REQUEST

Stte Laboratory of Public Halth
P. O. Box 28047

306 N. Wilmingron Street

’ Raleigh, 27611

Field Sample humbe: FEEF3ISS 6

>=.Site Locssion /f7m;a é t/ A/, f

-of Sample:
ajironmental . Concentrate Comments .
— Groundwater (1) Solid (5) ___VZ-LL&@# ¥ s Trean Lowaspe River —
Surface Water (2) . Liquid (6) ' ; J
— Sail (3) Shudge (7)
Fote st ot
- INORGANIC CHEMISTRY
I - © Extractables Total
 Darameter Results mg/1 Parameter ~_ Resulnmg/1 Parameter Results mg/1
senic Arsenic ' Silver
- Sarium Barium Sulfates
sadmium - Cadmium Zinc
Ii'nrorfﬁum Chloride Ph
—=zd Chromium Conductvity |
Iezeury — Copper TDS
l;};.n,iuln_ N Fluoride TOC
uver iron
Lead
:I — Manganese
- Mercury
= Nitrate |
I Selenium _
ORGANIC CHEMISTRY
l’ammc;cr Results mg/1 Parameter Resultss mg/1 Parameter Resuls mg/1
' _P&T:GC/MS EDB Methoxychlor i
cid:B/N Ext. PCB's Toxaphene
(0)¢ Perroleum 24D
- Endrin 2,4,5-TP (silvex)
I Lind
MICROBIOLOGY | RADIOCHEMISTRY
l ) 'Parameter Parameteg Results PCi/1
- (MF) Coliform Colonies/100mls — Gross Alpha
I(MPN) Coliform Colonies/100mls — Gross Bera
rliec:iqu Date Reporred - -
xtracted Date Analyzed . = N
ed By’ Lab Number. ( (’0356




rtment of Human Resources

: ’ o State Labora £ lPublic Halth
o Haldh Services . SAMPLE ANALYSES REQUEST P, O Box 28047
’ . _ . 306 N. Wilmingron Street
J . (rés) . - Raleigh, 27611
mber 22 Field Sample Nurnber 3557 —
£Site L222 ; ' 2 - Site Locition /’7”06/& NL . ]
LBY O T Afwaao/ . #_ %35 Date Collecred Feé // / 73 7 | Time /230
-of Sample:
njironmental . Concentrate - Comments
— Groundwater (1) Solid (5) #5 P AT S ree £
Surface Water (2) —___ Liquid (6) ' -
— Soil (3) Sludge (7)
Other (4) —— Other (8)
: : INORGANIC CHEMISTRY
I " Extractables Total
Szrameter Results mg/1 Parameter = Resulomg/l Parameter Results mg/1
_~senic : Arsenic ‘ Silver
Szsium Barium Sulfates
~zdmium - Cadmium Zinc
~romium Chloride Ph
—z=8 Chromium Conductvity
zrcury _ Copper TDS
I sisnium Tluoride TOC
Liver iron
- Lead
,I — Manganese
- Mercury
Nitrate
I Selenium _
ORGANIC CHEMISTRY
jaramct_er Results mg/1 Parameter Resuls mg/1 Parameter Results mp/1
“/P&T:GC/MS EDB ' Methoxychlor i
Acid:B/N Ext. PCB's Toxaphene
OoX Petroleum 2,4-D
I Lind
_ MICROBIOLOGY | RADIOCHEMISTRY
I _ Parameter Parametes Resul PCiva
- (MF) Coliform Colonies/100mls — Gross Alpha
l(MPN) Coliform Colonies/100mls —— Gross Beta
;.'(ecgivgd Date Reporred - . F
Extracted Date Analyzed ) -
4 By Lab Nusaber 0357



rement of Human Resources o - Sate Laborat { Public Health
of Halth Services . SAMPLE ANALYSES REQUEST \ "E. O Box 26047
) . ) i 306 N. Wilmington Street
- (T8A © " Raleich, 27611
b 220" - Field Sample Nuraber _ S5 & J
<of Site L2252 Lo y Z"-Site Loc:.non /,7”661” NL . _
L By J7as 47‘;4009/ R A Date Colleczed Feé // / 70" ] " Time O30
-of Sample: ‘ :
ronmental . Concentrate " Comments
Groundwater (1) Solid (5) FIT I Con d Cree X _
Surface Water (2) Liquid '(6) . -
— Sail (3) Sludge (7) ]
. INORGANIC CHEMISTRY
1 - Extractables Total
Pzrameter Results mg/1 Parameter ~ Resulomg/1 Parameter Results mg/1
~senic : Arsenic : Silver
Zzrum Barium Sulfates -
<Smium - Cadmium ——1Zinc
“~romium Chloride Ph
zzd Chromium Conductviry |
Zerousy — Copper TDS
I_-_:_.’;qiu_:_n_ - Fluoride TOC
D ver iron
Lead _
I : 7 |—Manganese
o Mercury  — -
i . Nirrate .
l . Selenium
' ORGANIC CHEMISTRY
]’arame;cr Results mg/1 Parameter Results mg/1 Parameter Resulu mg/1
— P&T:GC/MS EDB Methoxychlor ’
Acid:B/N Ext. PCB's Toxaphene
OX Petroleum 2,4-D
N Endﬁn 2045’1-? (‘nm)
:l Lind
MICROBIOLOGY _ RADIOCHEMISTRY
l . Parameter Parameteg Resules PCi/1
— (MF) Coliform Colonies/100mls e Gross Alpha
I (MPN) Coliform Colonies/100mls —— Gross Bena
;l;ecgivgd - Date Reporred T
stracted 2.-13-27 % Date Analyzed ST
. ]
By - (:0358

Lab Number.




N rrment 6f Buman Resources

B insiuci b . SAMPLE ANALYSES REQUEST N -
l“.. ¢raq) | . _ - Raleigh, 27611
ober 22 ) Field Sample Number 3387

= of Site _7’-': Loz a;q L oprin “‘;':.é‘t é/@ & -'-Si.te Locision /’7”}264:‘/ AL,

% — - =TT
of Sample: | . '

Concentrate " Comments

onmental .
Groundwater (1) Solid (5) FS M omd Creek ]
Surface Water (2) : Liguid '(6) ' ‘ - —
— Soil (3) Sludge (7) ]
ot hsecl. _ owme® '
: . INORGANIC CHEMISTRY
1 " Extractables Total
Pzrameter Results mg/1 Parameter ~ Resulumg/1 Parameter Results mg/1
s=nic Arsenic ' Silver
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rsenic Arsenic ' Silver '
~ Sarium Barium Sulfates
czdmium - Cadmium Zinc
“hromium Chloride _Ph
~czd Chromium Conductivity |
" {eroury _ Copper TDS
l slenium_ _ Fluoride TOC
.-.’_»:iv:r iion
Lead
:I ~Manganese
1 Mereary | | "
- Nitrate .
I Selenium
ORGANIC CHEMISTRY
}arame;er Results mg/1 Parameter Resuls mg/1 Parameter Resula mg/1
-P&T:GC/MS EDB Methoxychlor :
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OIVISION OF H

LABORATORY OF PUBLIC HEALTH
aiwgsmcss. N.C. DEPARTMENT OF HUMAN naso;m{:‘ss
P.0. BOX 28047 - 306 N. WILMINGTON, ST., RALEIGH, N.C. 216

ORGANIC CHEMICAL ANALYSIS

BASE/NEUTRAL AND ACID

LAB NO

7003 55

Jo0035 6

J00 353

40359

Joe36/

704'34:3

EXTRACTABLES

FIELD #

356

3s5¢

355Y

3539

3s¢cy

IsC 3

COMPOUND

TYPE

L2)

()

(2)

()

(/)

)

UNITS

" N-nitrosodimethylamine

Qua/1) ua/kg

L1
=]

ug/1 @
[% metil

A19/1) ug/kg
S
A

a/1/pa/kq)
| ¥.]

fia/ V) ug/ka
- .l/l

ug/V ua/kg

is(2—chloroethyl)ether

Ly

[

—chlorophenol

N

phenol

167

: 1,3-dichlorobenzene

%]

: 1,4-dichlorobenzene

2~dichlorobenzene

!
i

: bis(2—chloroisopropyl)ether

: hexachloroethane

: B-nitroso-di-n—propylamine

Z nitrobenzene -

=

: 1sophorone

Gy
I~

2-nitrophenol

: 2,4-dimethylphenol

: bis(2-chloroethoxy)methane

: 2,4-dichlorophenol

G UDIN PNEVY DRSS MW

1,2, 4-trichlorobenzene

: naphthalene

P

: hexachlorcbutadiene

o e S B

4chloro-m—cresol

/

: hexachlorocyclopentadiene

/(/1.

. 2,4,6-trichlorophenol

2—chloronaphthalene

acenaphthylene

dimethyl phthalate

2,6-dinitrotoluene

acenaphthene

LLi |

2,4dinitrophenol

2,4-dinitrotoluene

4-nitrophenol

fluorene

b | o

NN

s

4—chlorophenyliphenylether

diethyl phthalate

JSOK

4,6-dinitro-o—cresol

diphenylamine

azobenzene

4-bramophenylphenylether

hexachlorobenzene

b

pentachlorophenol

phenanthrene

anthracene

dibutyl phthalate

fluoranthene

5’5;&»\./!9'%‘.K~

J - Estimated value.

NA - Not analyzed.
1/ - Tentative identification.

N.C. Division o Health Sé/wica

2/ - On NROC List of Priority Pollutants.

X - Actua} va}ue is known to be lesstthaft\h::‘:ilgl";?;en
- Actual va is k to be greater . v . s . -
:'l - Material u:: anal’y,?eg for bu% not detected. The nutber is the Minimum Detection Limit. .

f::xg<
N



: STATE LABORATORY OF PUBLIC HEALTH
" DIVISION OF HEALTH SERVICES, N.C. DEPARTMENT OF umgﬁsg?ﬁes
P.0. BOX 28047 - 306 N. WILMINGTON, ST., RALEIGH, N', .

ORGANIC CHEMICAL ANAL‘(SIS

, 55 | 706356 | 700758 | 28357 | 700307 V705 363
SR A ACTD LS Jo_ ~Zog s?s’ T 355 7 37/ | 35¢3
COMPOLID TYPE_ (£) (? D | s /LS,)Q/\‘ /(f %;Q @g(ll*/u)glkg nq/(j:xz:/ka
. /K g} ua/ o .
— | wirrs @12;:5/‘:9 PQ."E‘S, & -l BB >
benzidine 1.
butyl benzyl phthalate '
benz(a)anthracene
chrysene :
3,3-dichlorobenzidine
bis(2-ethylhexyl)phthalate )]
di-n-octyl phthalate
benzo(b) flucranthene
benzo(k) fluoranthene
benzo(a)pyrene
indena(1,2,3-cd)pyrene
dibenzo(a,h)anthracene
benzo(q,h, i)perylene

(ﬂ(_ /4‘7/} ~—

aniline
benzoic acid
benzyl alcohol (
4-chloroaniline
dibenzofuran
2-mathyinaphthalene
2-mathylphenol
4-methyiphenol
2-nitroaniline
I-nitroaniline
4-nitroaniline
2,4,5-trichlorophenol i

ﬂ(fmgéw} s +/ -

AZQ'C",/Z';‘ ‘(.; 4

=
<]

)
0
3
0
8
t

8- Fread o' Glyate _

J - Estimated value. )

K - Actual value is known to be less than value given.
"L - Actual value is known to be greater than value given,

U - Material was analyzed for but not detected. The nutber is the Minimum Detection Limit.
NA - Not analyzed.

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

N.C. Division 0f Health Services

LI 4 ’



STATE LABORATORY OF PUBLIC HEALIH
» DIVISXW OF HEALTH SERVICES, N.C. DEPARTMENT OF HUMAN RESGRGIC‘ES
P.0. BOX 28047 - 306 N. HlLﬂINGTON ST., RALEIGH, N.C. 2]

ORGANIC CHEMICAL ANALYSIS :
00354 | 70035 o) 7003571 70035 7003000 7o037:2
R Py | T et | 25aC, | S557 | 2550 | sena T S92
FIELD # oy (4) () (_L{-)A:? D) (2.)
PO - |"wirts | (po/D werkq | we/) Gaskg (Ga7D yaska | wa/1 (ua/kg N33/ D warka |Ga/Duars
—_— | — J
chioromethane ' 10 | u. M A Lo te In
braramethane 10 i
dichlorodifluoramethane 20
vinyl chloride 22 - v
chloroethane | 29 ' R
methylene chloride 2 e
trichlorofluoranethane 29 ‘
} ethene, 1, 1-dichloro 5
| ethane, 1,1-dichloro- Tz
1,2-transdichlorpethene : = v,
chlorofora K
ethane, 1 2-dichloro-
ethane 1,1, l-trichlcro~
carbontetrachloride
bramodichloronethane
propane. 1.2-dichloro- N A
1,3-trans-dichlorcoropene
trichlorosthylens L2, Ak |
chlorodibrexcmethane e T i
benzene
ethane, 1.1, 2-trichloro- [,
1,3cis-dichloreprepene vy
2-chloroethyl vinyl ether /0
broofora 5~
ethane, 1,1,2 2-tetrachloro-
ethene tetrachloro-
toluena
chlorobenrzene -
ethylbenzene y _ 4 /A A > - -
acetone H- b e A= = - il
2-butanone {0, z?’
carbondisulfide s ' '
2-hexanone 20 :
&-methyl-2-pentanone V4
styrene - 5~ Vi
vinyl acstate /o ~—
o-xylene 5 / 4 X = (S
e R e o ) o — >
iflunrs - @dhane
moOL
M/I
4 - Estimited value,
K - Actul value is k¥nowm to ge less 2hm value given.
L - Actul value-is known to be greater than value given.
U - Materfal wvas analyzed for but not detected. The nutber is the Minimum Oetection Limit.= o0«
W 2 Tentative, sazatificats
3 2/ - On MOC List of Pr:::f::; Pollutants. [;#7003@; - / Mt !Ma /-/LWC/,
; N.C. Division of lecaleh Services . =

DHS 3068-0 (4/8¢ Laboracor
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VOLATILE ORGANIC ANALYSES IN PEACHTREE AREA-CHEROKEE COUNTY

Sample Quadrangle

Number Number
1 S103v4
2 $103v5
3 S103w7
4 S103u8
5 S103w9
6 S103w10
7 S103v6
8 S103wil
9 S103v7
10 S103v8
11 $103v9

Owner

Jimmy Morrow

Peachtree Supply
Herman Robinson
Herman Robinson
Marvin Stiles
Sams
Kermit Stiles
John Worley
Kenny Green

Kenny Green

Randy Gaddis

Source

Drilled Well

Drilled Well
Drilled Well
Bored Well/36'
Bored Well/30'

Dug Well

Bored Well/58'
Drilled Well/200'
Bored Well/35'-40"

Bored Well/30!-35!

Same as well
No. 10

Results

Negative

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

1,1-Dichloroethane
2.3 ug/l

1,1,1-Trichloro-
ethane

0.99 ug/1
Tetrachloroethene
0.85 ug/1
Chloroform

13 ug/l
Trichloroethene
11 ug/1

2 unidentified
compounds
Trichloroethene
1.49 ug/l
Tetrachloroethene
.072 ug/1 -

Date
1/12/87

1/12/87
1/12/87
1/12/87
1/12/87
1/12/87
1/12/87
1/12/87
1/12/87

1/12/87

1/12/87

1/12/87
1/12/87
1/12/87
1/12/87
1/12/87

1/12/87



Page 3
22 T103c7
23 T10464

24 T103c8

25 T103c9

26 T103h2

21 T103c10
28 T103cll

29 T103cl12

Emerson Electric

(Well No. 2)

Murphy Water
Treatment Plant

Tommy Conley

"Big D" Conven-
ience Store

Tri-County

Community
College

Bob Byers Amoco
Joe Ferguson

Lucy McKeon

Drilled Well/532"

Murphy Raw Water
(Not shown on
map)

Drilled Well/100+'

Drilled Well/400+'

Bored Well/30'
Drilled Well/150"

Drilled Well/100'

1,1-Dichloroethane
64 ug/1l

I,1;1=Trichloro=
ethane

290 ug/1

1,2-Dichloroethane
0.39 ug/1l

Trichloroethene
0.51 ug/1l

7 unidentified
compounds

Chloroform
29 ug/1

Chlorodibromo-
methane

0.27 ug/l

4 uynidentified
compounds

Negative
Negative

Trichloroethene
300 ug/1

Tetrachloroethene
0.06 ug/1

2 unidentified
compounds

Negative
Negative

Negative

1/12/87

1/12/87

1/12/87

1/12/87

1/12/87

1/12/87

1/12/87

1/12/87

1/19/87

1/19/87

1/19/87

1/19/87

1/19/87

1/19/87
1/19/87

1/19/87
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Page 6

41

42

43

45

46

47

48

50

51

S

23

T103c23

T103c5

T103d5

T103d6

T103cl5

T103cl6

T103d7

T103g1
T103g2
T103g3
T103i5
T103h3

T103h4

Emerson Electric

(Well No. 3)

Emerson Electric
(Monitor Well)

Murphy Medical
Center

(Well No. 2)

Marcella Smith
Mobile Home Park

Ruth Shields
Willie Zimmerman
N.C. Forest
Service

Mike Mauney
Dillard McCombs
Harry Bishop
Allen Dehart

Roy Wells

Gene Clayton

Drilled Well/550'

Monitor Well/40'

(Water-table well)

Drilled Well/450'

Drilled Well

Bored Well/78'

Bored Well/22-1/2"

Drilled Well/310'

Driled Well/125"'
Drilled Well/208'
Bored Well/70'
Drilled Well/300'
Drilled Well/145"'

Spring

1,1-Dichloroethane
1.2 ug/l

1,1,1-Trichloro~
ethane

1.7 ug/1

Negative
1,1-Dichloroethane
2.7 ug/l
1,1,1=Trichloro~
ethane

1.9 ug/1l

Trichloroethene
0.06 ug/1l

Negative
Negative
Trichloroethene

0.23 ug/1

Negative

Negative
Negative
Negative
Negative
Negative
1,1,1-Trichloro-
ethene

.19 ug/l

Tetrachloroethene
.079 ug/1

1/19/87

1/19/87

1/19/87

1/19/87

1/19/87

1/19/87

1/19/87

2/2/87

2/2/87

2/2/87

2/2/87
2/2/87
2/2/87
2/2/87
2/2/87

2/2/87

2/2/87
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4 February 1987

Stan Atwood AL

: : -
Ground water contamination: Emerson Electric and Tri-County, -
Commumity College.- .

1.

0 ~N oo w
]

l\/tb70193b

‘I spoke by telephone with Bob Wood, Health D1rector, about his

owledge of the waste management histories of the subject sites. He gave the
ollowing information: '

Tri-Counfy Community College has occupied the present site
since 1967. They have used some chlorinated solvents,

-including trichloroethene, in the body shop and chemistry

labs.

.Clifton Precision occupied the site between March 1966 and

Jangary 1967.

The Department of Transportation had a maintenance shed at -

the site prior to 1976: Used kerosene and gasoline to clean
parts., .

- The -Department—of Corrections-also operated a prison at the = =~~~ = 7"

site from the late 1930's until February 1965.

Novrecordé of solvent spills or disposal -on site.

Clifton Précision claims to have used freon at this site,
The prison constructed a sand filter bed for domestic sewage.

Emerson used trichloroethane until December 1985. Spent.

. solvents reportedly drummed and shipped off site.

Contacts at Tri-County Community College ~ Vincent Crisp,
President;. Lyle Carringer, 837-6810 or 5651.
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- Clifron’s W@E@Zi’ Swpply

Traces .of the chemical
trichloroethlyene, a common
cleaning solvent and known™
cancer-causing agent, have
been found in the water supply
and on the grounds of Clifton
Precision, according to the
company's vice president and
general managor Spencer
Latham. T

In an interview Tuesday,
Latham explained that soil and
water samples taken in
Npvember from the grounds
and the shaljow ground water
surrounding the faclory con-
tained chemical wastes called
volatlle organics which are
carbon-pnd chlqride: pascd

SorEtlice = e

1ee g ey

Side wed, 2 ems [, - et

“chemicals used in numerous
cleanmg compounds and
1 30lvents. These solvents, he ad-
* ded, are used at Clifton to clean
greasa and oil from mnchlnery

- paris.
“Following the resuits

" from the November testing,”

JLatham explained, a
fluplicate set of tests were run
to double check the first
results. At that time, samples
of the factory’s drinking water
were drawn from the deep
wells,” .

This second testing was. .

conducted on Dec. 2, with the
results returning on bolh Dec.*
KQand 3L, :

e w3

Ac,cordmg to Latham, ft :
was at this date that **wo were
advised that the faftory'a-..
drinking water also contalnzdd:
these volatile organics and in
particlar 1.2 lo 1.3 parts por

million of trichlorcethlycnay:..taken from Pzachtre aaem(
or

which' appears to ba ‘the only .

chemical found In any gredt ’

amounts.” 2
Clifton employoss viere ad-

vised Monday to aveld drjnking "Yard from ' various resndcpcax “.

the tap water at the factory un-
til furthet notice. Meanwhile,
state and area health omclals
have' been notified of the
chemical contaminaticn and
began laking soil and water

,_samples of the imm\.dxste

~

vxcmtty. to d..termlne the ex-
‘tent of the corjtamination.
Cherokee County Health™

"' ‘Department * Director. " Bob

Wood sald Tuesday that water
and soil ‘samples hpdy been "

tary school;.the Smail d
Day Care, Center, thg*
Peachtree Church of God, the

Pcachtrcq Commypity Center;

located near Clilton. T
“These samplcs will pp"
sent Lo the Division of Health in
Raleigh for testing,” Wood add-
od, *'wilh the results tentatively -
gcheduled to be completed
See CUEM(CALS pagy) 10
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: Chemicals S Conlinued' from front page

day, *
“Since it is unknown if the
contamination has spread to
other areas other than the fac-
tory grounds,” Wood added, “it
would be premature to
speculate what danger, if any,
this current situation holds to
area residents.”

According to Latham, the

initial sample tests were taken -

as a part of Clifton's state-
approved plan to close the fac-
tory’s old waste treatment
system, located on the com-
pany grounds. .

The closing of the old waste
treatment system is part of the
company's process to upgrade
and change the classification of
its waste treatment facility in
accordance with the Federal
Resource Conservation and
Recovery Act (RCRA) of 1930.

Prior to the RCRA, accor-
ding to Latham, Clifton dispos-
ed of its wastes as most other
facilities throughout the nation
did — ‘through the sewer
system.”

*‘This was done before the
hazards of some waste within
the environment was known,”
tatham said. “*“However, with
the passage of the RCRA, Clif-
ton began shipping it's
chemical waste to {ederally ap-
pointed hazardous wastle
disposal areas.”

-Latham explained that Clif-
ton ‘last used the chemical
trichloroethylene in its full-
strength Jform in 1973.
“However, since that time we

have used other cleaning
solvents which could possibly
have a trichloroethylene com-
pound in it,” he added. “*We are
checking on that now."

Latham added that it is
possible that the contamination
could date back to as far as
1973. “We are just not sure at
this time."

Toxicologist Dr. Ted
Taylor, with the Division of
Health explained Tuesday that
it was *‘very possible that the
contamination could indeed

_ date back that far.”

“Similar chemicals have
been known to stay in the
ground ‘for extremely long
periods of time,” he added.

"t Taylor added that the

traces of trichloroethylene
reportedly found in Clifton's
water supply could *possibly
pose an unreasonable threat of
cancer for those who drink the
water over a period of time."”
“It would be best not to
drink any of the water until the
extent and amount of con-
tamination can be
determined,” he added.
Currently, local snd state
health agencies, along with
Clifton Precision officials are
working together to assess the
damage, if any, the contamina-
tion . has caused or could
possibly cause Latham said.
**We hate that this has hap-
pened,” he added, ‘-and will do
everything we can torectify the
situation as soon as possible.”
—Patty Little )



North Carolina Department of Human Resources

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

" James G. Martin, Governor - . Ronald H. Levine, M.D,, M P.H.

Phillip J Kirk, Jr., Secretary State Health Director
. 12 February 1987
Ms. Denise Smith

EPA NC. CERCLA Project Officer
EPA Region IV Waste Division

. 345 Courtland Street, N.E.

1

‘Atlanta, GA 30365

‘Dear Ms., Smith:

SUBJECT: Suminary Trip Requt
' Emerson Electric Co. NC D089989917
Tri-County Community College NC D038551263

Emerson Electric Co. and Tri-County Community College are located T
along US 64 east of Murphy, NC in the Peachtree community. In January 1987
drinking water wells were sampled at both these sites as part of a community
wide investigation of ground-water quality. ™ This investigation was initiated T 7
when wells at an industrial site in the community were found to contain

. chlorinated solvents. One of Emerson's wells contained 64 ppb

1,1-dichloroethane; 290 ppb 1,1,l-trichloroethane; and trace amounts of
1,2~dichloroethane and trichloroethene. The community college well- contained
300 ppb trichloroethene and trace amounts of tetrachloroethene. Although no
disposals or spills of these chemicals have been documented for either site;
chlorinated solvents have been used at the sites.

A CERCLA site investigation was conducted at these sites on

10-11 February 1987 by Stan Atwood and Jack Butler. Prior to the trip I

. ' . . .
N - . . .
. .

notified Bob Wood, Cherokee County Health Director; Layton Schuh, Emerson
Electric; and Don Link and Roy Davis, Division of Environmental Management
(DEM), of the investigation. We stopped in Asheville on the way up and talked

with Don Link and Ted Minnick (DEM). Mr. Link gave us a summary-sheet of

66 wells that have been sampled to date in the Peachtree Commmity. He was
also preparing a map of the sampling locations which we picked up on the
return trip. Mr. Link also explained that they were working with Emerson
Electric under the state ground-water regulations to effect a clean-up.
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‘Ms. Denise Smith .

12 February 1987
Page 2 .

We arrived in Murphy at 2:30 p.m. and met Bob Wood at his office. We
briefly discussed our plans and arranged to meet with him the next morning at
8:00 a.m. Mr. Wood gave us a copy of a general services map of the Peachtree.
Community, which locates all buildings and houses, to assist us with
estimating populations within three miles of the site (554 houses counted).
We later drove along all the roads not included on the above map and counted
334 agditional houses (all but six were on the south side of the Hiwassee
River). :

As arranged, we met Mr. Wood at his office at 8:00 a.m. on

11 February 1987. We had selected eight sampling points as follows (Figure 1):

1. Peachtree Creek below Emerson. .

2. Slow Creek above Emerson and below Clifton Precision.
3. Slow Creek above Clifton Precision.

4. Hiwassee River above Tri-County Community College.

5. Drinking water well - Tri-County Community College.
6. McComb Branch below Tri-County Community College.

7. Emerson industrial waste discharge.

8. Hiwassee River 3 miles above Murphy Intake.

1the niwassee Kiver ranged in depth between a few feet to less than -
10 feet in the site vicinity. Mr. Wood also confirmed that the surface waters

- downstream from the sites were not used for irrigation, but the Hiwassee River

is stocked with trout and fished. No alternative water sources (other than =
bottled water) are presently available to the commmity.

: While at the Tri-County Community College site we met with Mr. Leon
Tatham, Dean of Instruction, and Mr. Lyle Carringer, Business Manager.

Mr. Tatham provided a map of the campus and told us that a 55-gallon drum of
trichloroethene was found in the campus body shop. There were no records
indicating that the college had ever purchased the drum. About two pints of
trichloroethene were found in the chemistry lab and a small amount is used in

" the office on packing labels. : ;

Photographs were taken at each sampling point. All samples were :
placed in a cooler and iced. The investigation was concluded at 1:00 p.m. If
you have any questions, please contact me at (919) 733-2801.

<~ Sincerely,

' Stan Atwood, Toxicologist
‘ . CERCLA Unit
Solid and Hazardous Waste Management Branch
Environmental Health Section

SA/tb/0193b



2 March 1987

TO: File
FROM: Stan Atwood ,4&

RE: Tri-County Commmity College NPDES permit

I spoke by telephone with Sam Bridges, DEM - hWater Quality,
(919) 733-5083. Tri-County Community College has an NPDES permit
(#NC 0035394) which is presently up for renewal on 1 April 1987.

SA/tb/0187b
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TENNESSEE RIVER BASIN
; Ref

03548500 HIWASSEE RIVER ABOVE MURPHY, KC

LOCATION. —~lat 35°04'49", lcng 84°00'10®, Cherokee Cnu:x:y, Bydrologic Unit 06020002, on right bank on U.S.
Bighway 64, 600 ft upstream from Will Scott Creek, 2.0 mi southeast of Murphy, and at mile 99.1.

DEAINAGE AREA,=--406 mi3.

WATER-DISCEARGE RECORDS

PZRIOD OF RECORD,=-June 1896 to August 1897, gage heights only, October 1897 to current year. Published as ®a:
Musphy® 1897-1940. Records published for both sites August 1939 to April 1940. Monthly discharge only fer

sc=e periods, published in WSP 1306. s

FIVISID RECCRD,-——WSP 583: 1899(M). WSP 973: Drainage area. WSP 1003: 1943, WSP 1306: 1301-2, 1904-17,
1519 (M), 1922(M), 1924-26(M). WSP 1706: 18399, 1907.

GAGE.—Water-stage recorder. Datum of gage is 1,538.23 ft National Geodetic Vertical Datunm of 1929 (levels by

Tennessee Valley Authority). Prior to Jan. 30, 1921, nonrecording gage at bridge 2.8 mi downstream at datu=
30.40 £t lower. Jan. 30, 1321 to Nov. 8, 1926, nonreccrding gage 2.8 mi downstream at datum 28.40 £t lower,
Nev. 9, 1926 to Apr. 30, 1940, water-stage recorder 2.8 mi downstream at datum 28.20 £t lower.

RDMARXS.——Water-discharge records good. Considerable diurnal fluctuation since 1924 caused by Mission powerplant
a3t Andrews Dam 7 mi upstream, normal regulated storage, about 75 ft3/s-day. Flow regulated since 1942 by
Chatuge Lake 22 mi upstream (see p. 493).

COOP.ERA':ION.—-Chemical and biological data shown in last table were furnished by the North Carolina Department of.
Natural Resources and Community Development.

AVIRAGE DISCHARGE.--86 years (1897-1983), 921 £t3/s, 30.81 in/yr, adjusted for storage.

’:Y.TF.:.'F_‘:f FCR PERIOD OF RECORD.--Maximum discharge, 23,100 £t3/s Mar, 19, 1899, cace height, 18.4 £ft, from
¢raph based on gage readings, site and datum then in use, from rating curve extended above 5,000 ft3/s;

:;:i:':::. daily, 10 £t3/s Dec. 3, 1924, result of freezeup and £illing of Andrews Lake; minimum daily dur
nsr=al regulation, 62 £t3/s Oct. 19, 1952,

ina
ing

Feb, ’
3285 f£23/s Sept. 25.

0 ISCHARGE s NGy waTZR YZaR OCTUSER 1982 TO SIPTEMEER 1983
vaLuEsS
= CCT NCv QEL JAN FES Ar APR ey JUN YU AUG 3ZR
~kn 21 1m0 18a06 ¥ -= A a5 a7z 124al 915 3462 3
s ~35 Tné 10 15«0 3 Tes B’ A33 39z ne? 731
< 7 sa30 182y z 733 -7 52 LS00 8% 652
‘ :i5 721 155V X 742 Sie 1200 Sbhe 256 Shw
s =1 751 1519 1 357 1¢1¢ 1636 732 53] 5232
< kS 359 2322 1430 11a2 s5¢2 2~73 399 1130 1620 453 ala
7 325 317 1630 137 1540 953 1350 £35 1030 §59 385 1030
3 751 585 1450 1450 1950 867 1230 798 1130 929 532 742
4 .39 T2- la=d 1090 153¢ 37s 1786 S65 1230 503 913 e
- 235 587 1616 1140 179¢ 1200 1800 564 1e7¢ “ls 85é w5
.- «70 512 1640 1150 1870 789 133¢C 882 734 532 980 305
+2 S68 421 232v 1370 1630 17 1840 767 694 921 1190 378
- 1390 922 1850 1480 1440 386 1660 1270 835 869 571 676
i 871 672 1710 1150 1560 693 1580 565 978 868 163 623
i3 1070 770 1660 1220 1690 733 1870 709 967 871 579 603
is 497 355 23%0 1430 1640 714 1610 1180 954 573 1100 588
17 321 953 2080 1410 1410 530 1450 1750 1020 192 984 386
13 562 797 2060 1460 1468 - 700 1660 991 779 707 1110 346
15 608 772 1260 1450 1c20 ° 573 1370 1500 719 1040 1120 478
&5 427 S48 1690 1450 874 364 "1310 3080 543 949 a07 816
2i 97s 306 1740 1070 984 766 1180 3080 800 1090 571 825
22 658 668 1640 542 1150 933 1100 3020 842 1000 493 678
23 57s 1030 1670 37y 702 869 800 2730 709 866 707 679
2s 270 1210 1670 797 1460 902 748 2030 898 509 943 395
2S 652 1110 1570 1180 1360 803 1080 . 1Tl0 691 8s3 1070 125
2s 549 1070 1600 1170 1130 s12 1040 1550 520 802 1120 T
27 Se8 726 1880 1310 674 593 1080 1400 439 783 642 645
ge 510 366 1980 1250 890 990 1020 948 1070 790 438 102
zv 509 1810 20e0 108y -— 1100 1010 846 954 758 a7s 751
32 240 1540 1640 336 -—- 733 670 1240 327 581 669 758
31 218 ~— 1390 113v -—— Sle - 1190 -— 363 746 -
ToTaL 16227 22034 53879 3837e 20824 22517 36853 40568 26763 22084 22547 17321
=< AN 523 T3 1738 1238 1458 726 1228 1309 892 732 727 577
“ax 1350 1540 2390 1620 3130 1200 2670 3080 1240 1090 1190 1030
[N 167 304 829 33s 674 357 453 455 439 192 143 125

CAL YR 1982 TOTAL 321S5le MEAN %00 MAX 5460 MIN 167 MRANE 916 s 2.26 Di.& 30.61
wi~ yvP 1983 TOTAL 360591 - MEAN 988 mAX 3130 MIN 125 MEAR® 982 ) Crs 2.42 Di.% 32.82

% Ad'usted for change i{n contents in Chatuge lake.
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GEOLOGY AND GROUND-WATER RESOURCES OF THE
MURPHY AREA, NORTH CAROLINA

By

Chester i. Dodson

ABSTRACT

_ The Murphy area, in the southwest corner of North Careline,

includes Cherokee, Clay, Graham, pnd Swain Counties, 1,486 sqnare

" miles entirely within .the Blue Ridge plysiographic province. Majer

streams in the area drain generally westward. Mean annual precipi-
tation is G0 inches, and temperatures average 57°F through the year.
The ‘econony is bredominantly aé}iculturala

" The Mnrphy'area is underlain by a metamorphic terrane. Quart-
zite, metaconglomerate, metagraywacke, phyllite, schist, mica gneiss,

«nd hornblende gneiss predominate. .Scattered intrusive dikes, sills,

- and pegmatite veins occur in these rocks, and dolomitic marble occupies
"2 small.part of the Murphy Marble belt.

Ground water in the Murphy area occurs in unconsolidated alluvium,
fractures in metamorphic rocks, and solution cavities in marbhle.
A.large part of the rural population depends on springs for domestic
water supplies; dug and drilled wélls also provide water in rural
areas. Five towns in the Murphy area are supplied by municipal water
systems. The aéailable ground-watetr recharge greatly exceaeds the
present rate of ground-water withdrawal from wells. The potential
supply for utilization of ground water in the accelerating indnstrial
development of the Murphy area is considered to be 2xcellent.

T Pifty-tvwo water analyses were made to determine the chenienl
quality of the ground water in the lMlurphy area. Generally, ground
water is soft and slightly acid, containing less than 100 parts per
million dissolved solids, and less than 0.3 ppm irsn. ¥iasalved

salids.are greatest in water from drilled wells and lenst in water

“from dug wella and springs.. Chemical analyses shnw that mround water

in the Murphy area can he divided into five types: to a limited extent,

these types can he mapperd, by use of pattern diagrams, and cnarrelated

with 1ithalogy.



"Table 2. Comparison of.précipitntion at seven stations in the Murphy ar,] Rf

Station . Murphy Andrews Hévers Nanta- Santeetlah Bryson Ela
: Chapel hala Dam City
Precipitation
(inches): _
Average 55.7 61.9 51.8 60.7 56.1 50.2 53.6
annual : ) ) .
1961 62.2 67.6 55.1 67.9 60.7 , 56.5 66.8
1962 _ '58.5. 62.6 59.3 62.9 57.6 .45.6 52.0
Phvsiography

. The #urpﬁy area is_in the Blue Ridge physiographic province -
(Fenneman, 1938, p. 163;194), whiéh is characterized by abundant moun-
‘tain summits and divides at altitudes between 5,000 and 6,000 feet
above sea level. About half of the Great Sanoky Mountains are in the
area. Maximum relief of the area is about 55560 fegﬁ. The lowest '
point is the shrface of Galderwood Lake on the Little :Tennessee liver
at the Tennessee State line at uabout 1,086 feet above sea level; the
hichest point is 27 miles distant on Clingmans Dome at 6,642 feet above
sea level. Local relief of 2,000 feet is not uncommon. Within a -
distance of a mile in Cherokee County between VWeatherman Bald and Juna-
luska Creek, the relief is about 2,400 feet, and within a distance of
4 miles in Graham County between langover and the mouth of the Cheoah
River, the relief is 4,000 feet.

The mountains are remnants bf 2 former highland that has under-
gone repeated cycles of uplift and erosion. In each cycle, the
valleys have been cut deeper, and some of ihe material deposited in
the former bottoms of valieys is not high on the mountain sides. In
much of the area, the main streams are flowing.in narrow channels cut

- .in fresh rock about 200 to 500 feet below benches that are remﬁants
of a valley bottom. The rocks of ihe benches are deeply weathered,

and alluvial deposits are commonly present. Some small tributaries

still flow at the former.vnlley lévels; A few snall streams, such as

T Rl g e
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:Tulnla Creek in Graham County, flow in an old valley that hag been

abandoned by a major stream. -lMuch-of the alluvium along present-day
streams was derived from older alluvium, )

The Hiwassee and Little Tennessee Rivers, which flow westward,
drain all the area except ‘the eastern end of Clay County, which is
drained by the southward-flowing Tallulah River. The gradients of

é@reams in the area are steep. The gradient of the Hiwassee River

is about 12 feet per mile, the gradient of the.Little Tennessee is

about 15 feet per mile, but the gradients of tributaries are much
steeper; the gradient of the Cheoah River in Graham County is more
than 50 feet per mile. The chief’secondary streans are the Nantahala
and Tuckasegee Rivers, tributary to the Little Tennessee River,

and the Nottely and Valley Rivers, tributary to the Iliwassee River.
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-GEOLOGY

l ' Rocks underl;}ing the Murphy area are metamorphic, and slightl&
more than 90 per cent of them are metamorphosed sedimentary rocks.
All are of Precnmbri;n‘or'Cambrian (?) age except possibly some

" minor rocks such as dikes, vezns, or pegmatxtes. ‘Quartzite, meta-

Iconglomerate, netagraywacke, phylh.te, schist, mica gneiss, granlte
gneiss, and hornblende gne1ss are the most common rocks in the area,
The rocks can be placed into six general categories--the ‘Great Smoky
Group, rocks of the Murphy Marble belt, a unit of mica schist and

Ignelsa, a unit of graan'}.e gneiss, one of hornblende gneiss, and one
of ultramafic rocks. Ilocks of the Great Smoky Group are characterized
by quartzite, metaconglomerate, and metagraywacke, but the group alse

Icontains‘small areas of other-.rock types. The Great Smoky Group
crops out in about 50 per cenf of the area, mostly in Swaih, Graham;

lanﬁ western Cherokee Counties. Rocks in the Murphy Marble belt are
¢hiefly phyllite and fine crystalline schist, but marble and white
or very light;gray quartzite are conspicuoﬁs. ilocks of the marble
belt crop out in about 30 per cent of the area from near the Little
Iennessee River in Swain County southwestward to the Georgia State .
line and from Tusquitee Creek in Clay County to near Hanging Dog
Creek in Cherokee County. The mica-schist and gneiss unxt, the
hornblende-gnelss unit, and’ the ultramaf1c rocks crop out in the

Ieastern part of Clay County. Most of the granite gneiss is in Swain
County. Dikes, sills, pegmatites, and a quartzite unit intrudes
nost of these units.

l The rocks are mapped as 14 rock units, which are described in
the followiné section. Contacts between all adjoining units are

Igradat:.onal and are less spec:.fxc in many places than shown on the

"eolog1c map (fig. 4).

-~
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.schlst. Northeast of Andrews, both the schist and gneiss grade

‘mica gneiss; but it is much more schistose.than it is west of Murphy

. Rf C

Quartz-nica gneiss

The quartz-mica gneiss unit comprises many rock types. West
of Andrews and Murphy (flg. 4), it is mostly a quartz-biotite-
sericite gneiss and gneissic quartzite. East of Andrews and Murphy,
it is mostly a quartz—nlca schzst that contains beds of quart,-mica
gneiss and gneissic quartzzte, but east of Marble and extending a

few miles northeast and southwest; it is a staurollte-qnartz-m1ca

into a banded, very f1ne-gra1ned gneissic, quartz-mica schist that
contains rock similar to both and also beds of quartzite. In the

Peachtree-Brasstown-uart1ns Creek area, the unit is mostly quartz-

#nd Andrews. Similar rock crops out in a snall area in northwestern
Clay County. All these rocks are inclﬁﬁed in one unit becaunse they
are probably facies of the same formation. The quartz-biotite-sericite
gneiss is characteristic of the unit and occurs in all parts of it.
Crvstal-clear quartz grains are characteristic of the unit. . That -
quartz-mica gneiss is the dominant™rock west of Andrews and ﬁurphy
and that it occurs in lesser amounts east of aAndrews and Murphy and
northeast of Andrews can be explained by an eastward facies change
from coarser to finer sediments.

Shearing appears ‘to have been much greater to the east tian to
the west of Andrews and Murphy, but the appearance may be due more
to differences in composxtxon of the original sedimentary rock than
to tectonics. The shearing appears to have been very great north-
east of Andreﬁs. Shéaring is shown by crushing of quartz, serici-
tization, and formation of gneissic and linear structures, which
appear greater east of Murphy and Andrews and northeast of Andrews,
but the finer graxn size of rock may be done to finer grained ori-
ginal sediments rather than to greater shearing. The origimal rock
probably ranged from a laminated sandstone or siltstone to sandy and
sllty shale that contained beds of sandstone and siltstone. Much

"of the gneissic texture may be due more -lo alternating laminae of
sandy or silty shale and very ilne—gr ined, quartzose sandstone than

to metamorphism. The rocks weést of iAndrevs and Murphy may actually

o ~ Y o+ & p O
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be in a different formﬁtion from the rocks east of Andrews and Mur-
phy, but the definition of units for the purposes of this study was
based chiefly on lithologic similarities or rock type, so that even
if two forma%ions are involved, only one unit wounld be mapped.

The contacts of the unit are gradational generally across a broad
interval. The unit was not observed in contact with the marble at any place,
although'thg geologic map shows it to be so (fig. 4). Mica schist is alseo
between the unit and the marble, but ihe ﬁica schist is almost everywhere
too thin to show on the geologic map.

The quartz-mica gneiss and schist unit crops out in eastern Cherokee
County, ;outheaaﬁern Graham County, southwestern Swain County, and
western and portﬁwestern Clay County (fig. 4). The unit ends south-
west of Murphy by grading into the pﬁyllite, quar{zite, and schist
unit'énd the mica schist unit. Most of the outcrop area of the unit
is in the mountains, but much' of it in Cherokee County is in valleys or
in areas of moderate relief. The geologic map is .highly generalized in’
the Peachtree-Brasstown-Martins Creek area, because deep weathering and
poof'exposures make precise mapping difficult.

Ground water occurs in fractures in the rocks of the unit. The rocks
of the uuit are brittle and have been highly sheared sp that fractures are
abundantf Few wells obtain water from this unit, however, Cherokee County
well 4 is’representative of these wells. It is 175 feet deep and con-
tains 48. feét of casing. The reported yield by bailing is 15 gpm.

Juring 1962 the static wafer level ranged between 2.3 and 3.8 feet below
land éurface (fig. 9).‘ The well is in quartz-mica schist that includes
some quartz-mica gneiss and is iocated in the bottom of a small wvalley.
Because they are more ékpndantly fractured, wells in quartz-mica gneiss
or gneissic quartzife ffobably will yield more water than wells in the
schist. 7The water level is lovwer and fluctuates less in well 4 than in
wells located on hills or mountains. Almost all wells in the formation
are in valleys so that well 4 is probably representative of existing
wells. Adequate supplies of ‘water for homes, farms, and small indus-
trial plants can be obtained from the unit.

The ground water from quartz-mica gneiss is soft and contains
less than 0.30 ppm iron. All but one sample contained less than 25 ppm
'dissoived solids. Chemical éomposition of the water is calcium bicar-

bonate and calcium sodium bicarbonate.
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Rocks immediately east of these quartzite beds are too weathered to

be positively identifie&. The unit is so thin that it is represented
on the geologic map only by a wide black line across the mica-schist
uﬁit where the outcrop of that unit is sufficiently wide for'the
quartzite to be shown.

Ground water occurs in the quar%zite uﬁgt in fractureés and in
spaces along bedding planes, but no well is known to obtain water
from it. . . )

Cherokee County spring 2A flows from the quartzite. According

to local citizens, it is one of the few springs in the Murphy area

. that continied to flow during the @r;ught of 1925, During 1962,

the flow ranged from 10 to 30 gpm (fig. 9). The spring flows from
slicken-sided fractures in the quartzite. Fractures zare abundant

in the quartzite, and wells in it can be expected to supply homes,
farms, and small industrial plants. ‘

. One water sample was obtained in quartzite from Cherokee County
spring 2A. This water was soft and contained 15 ppra dissolved solids -

and no iron.

<

Unconsolidated deposits

Uncoﬂsolidated deposits overlying bedrock may be aquifers, but
none are-major aquifers in the Murphy area. Sand and grave% deposits
on the high, deeply weathered benches that occur in the area may aid
recharge of fractured-rock. aquifers in some areas, but ordinarily
they are so thin that they are of little hydrologic consequence.
Generally, the more recent wvalley fill is so poorly sorted that

its permeability is too low to ;ield much water. Gravel-pit bottoms
several feet lower than a streambed may remain dry when within less
than 20 feet of the stream because the valley fill is so imper-
mecable. The source of water in many dug wells, however, is at the
contact between the unconsolidated material and bedrock. The muterial
of the vailey £fill ranges in size from micaceous silt or clay to
boulders.

Along Tululah Creek near Robbinsville, Graham County, some wells
have been drilled only to, or slightly below, bedrock. Yields from

these wells are adequate for homes. Grahan County well 19 is an



- except during times of drought.

M
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-example of such a weil. It i8°90 fee: deep and contains 90 feet of

‘casing. The reported yieid is 48 gpm as determined by bailing, and

the water level is 15 feet below lard surfacze. Grahan Counfy well
17 near well 19, produced artesian flcw immediately after it was
drilled. The confining bed that cavses artesian conditicns probably
is the impermeable valley fiil. Well 17 is 145 feet deep and con-
tains 109 feet of casing. The repcried water level was 2 feet below
land surface after the pump was instalied; and the yield is 30 gpm
as determined by bailing. Graham Ccunty welis-1; 2, 3, and 7'are
dug in this valley fill (table 13, fig. 15). The aquifers of these
vells are sand and gravel immehiutely overlying bedrock.

'Man&, probably mcst. of the ;pringe in the Murphy area flow
from deposits on top of bedrock. Clay County spring 24 is an example
of such springs, but the 'vieid from this spring is extraordinarily
high. During 1962, the low flow, in November; was about 50 gpm and
the high flow, in March, was more than 100 gpn. This spring flowQ
from colluvial gravel and boulders of hornblende gneiss; which are
probably underlain by clay. Other springs fiow from both unconso-
lidated deposits and bédrock. The"fiuctuation of flow from such
springs is very great. Graham County spring 14 and Cherokee County
spring 1A are examples. During 1962. flow of spring lA ranged from
0.7 to 60 gpm and the flow of spring lA ranged from 2 to 55 gpm
(table 8, fig. 9). The yield during times of high flcw is probably
from depoéits on bedrock ard during times of low flow it may be
from fractures in bedrock.

Dug weils in the Murphy area cbtain water mostly from weathered
bedrock or residual material. These wells may be more than 100 feet
deep. Yields are generally adcquate to suppiy homes and small farms

Ciay County well 6 and 8 and Swain
County well 1 are representative of welis in weathered bedrock (table
13, fig. 15). VWell 6 is 39.7 fect deep. well 8 is 30.1 feei deep
and well 1 is 35 feet deep. Y:elds are not known. During 1962,

the water level of well 6 ranged between 29.7 and 34 feet below land

surface; well 8 ranged between 26.5 jnd 29.8 feet (fig. 14), and well

1 ranged between 3.6 and 26.3 feet (fig. 14). Data on dug wells in

g o 0
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the Murphy area are generally unavailable, because records of depths
and water levels are seldom kept, and most dug wells are sealed by
thick concrete covers so that measurements cannot be made.

Deposits of po&rly sorted valley fill are present in the Gover-
nors Island Community near Bryson City and along Alarka Creek in Swain
County, along Tusquitee Creek, Clay County, along Tululah:Creek,

Graham County, and intermittently along Valley River and its tri-
butaries above Murphy, Cherokee County.

Remnants of old valley bottoms form benches along the sides of
valleys, and are commonly veneered by a thin deposit of sand and
gravel. The Murphy business district is located on a gravel-covered
bench. This same bench is only slightly above the level of Peach-
tree Creek at Peachtree. No well is known to-pbtain water from
these gravel deposits, fof.%hey lie ordinarily above the water table.

Unconsolidated deposits are gemneral throughbut mosi 6f the
nountainous part of the area; few large outcrops of bedrock occur.

In part, these deposits may be composed of gravity- or stream- -
iransportea sand, gravel; and boulders from the deposits on the benches,
but most of- the deposits are composed of rock fragm..its derived from

the nndé;lying bedrock and transported only a short distance, mostly

by gravity. Spring flowing from these deposits supply many of the

homes dnd farms in the narrow valleys of the area.

[
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Miscellancous rocks

Minor bodies of other types of rock occur in the Murphy area.
Diorite or metadiorite sills are locally associated with the mica-’
schist mit, especially at its contact with the quartz-mica gneiss
and schist unit. A few gabbro dikes or sills .occur locally in the
quartzite, metaconglomerate, and metagraywacke unit. a diorite-
like. rock that has been termgd "pseudodiorite” by Keith (1913, P
684-685) occurs in all units of the-area except the marble and white
quartzité. Quartz veiﬁs and veins of quartz-mica-feldspar pegmatite
are, common in rocks of the Murphy area.

Although forming a very small part of the rocks in the Murphy
area, these minor rocks may be iﬁportant to the hydrology of the

area. Because the diorite is somewhat soluble, especially where it
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" contains a carbonate-mineral, small cavities are likely to form along

"fractures, and some of the better wells in the mica schist unit may

obtain the water from this rock. Highly fractured quartz veins and
pegmatites are the aquifers for some, perhaps many, wells drilled
in the other rock units. Graham Ccunty well 20 is in the quartzite,

métaconglomerate, and netagraywacke ‘unit, which is characteristi-

~.cally moderate gray. The yield of well 20 is reporied to be 30 gpm

with little drawdown during 3!% hours of pumping. The driller

reported "vermiculite and harder light-colcred rock during last 10
feet of. depth"” in Clay County well 1. Crystals of muscovite about
1 inch .in diameter ‘were obtained from the well cuttings. The rock

.is'd quartz-mica pegmatite in mica -sehist within the biotite-gneisse

unit. The yield is reported to be too great to be determined by
bailing, which indicates a high yield of ground water from pegma-
tite veins. Similar wells with high vields have been reported by -

drillers and well owners in the Murﬁhy area, Cherokee County well

.16 probably cbtains water from a quartz vein. A thick quartz vein

is exposed along the northeast bank of the Hiwassee River southwest

Of the Wello

Geologic Structure

Except where changed by local folding, layers or beds of rocks
in the Murphy area strike northeast and dip steéply southeast. The
strike is about N 45° E; the dip ordinarily ranges between 50 and
90° SE. The strike of the foliation of the rock is about N.60° E,
Domlnan‘ly, the rocks are tightly folded and overturned to the north-
west. .Locally; the rocks are compiexly folded, and the leccal foldn
may be only a few inches acrecss. Complex folding associated with
rock;unit contacts is an example of smail f¢lds. An exampie cf the
larger folding is the structurc associated with the marble and re-
lated rocks, including the phyilite; siate, and quaritzite unit and-
units between it and the marblc. Detailed structure has not been
determined in this study, but the larger foids are shown cn the
geolcéic map (fig. 4) by the deviation cf contact boundaries away
from the regional sirike. Curving of the granite-gneiss contacts
is due to discontihuity of the unit; however, and snall-scale devia-

tions may be due to changes in topography rather than to folding.
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_Examples of such folding can be seen in the .ndrews, Peachtree-

Brasstown-Martins Creek, Fires Creek, Buck Creek, Almond, and Tululah
areas.

Because isoclinal folding is dominant in the area, relative
ages of the rocks are uncertain. Foliation commonly masks the
bedd1ng, and it is d1f£1cu1t to determine if a fold is a synclzne
or an anticline. Whether the ‘marble unit occurs in & syncline or
an anticline is controversial (Van Horn, 1948, p. 19-20). 1In this
study, the structure is assumed to be a syncline because the syn-
¢linal interpretation is more generally accepted; hovever, sufficient
ev1dence to prove the type of structure is lacking.

Fracturing is abundant in rocks in the Murphy area, and locally

the rocks are highly fractured. J01nt1ng and cleavage are the most

‘abundant types of fractures, but minor faulting is common. Physical

evidence of major faulting has not been recognized during this study.
Although, Keith (1907) mapped several major faults in the Murphy
area. Van Horn (1948, b. 20) sugrests that the major faults are not
present. Similarity and intergradation of rock units in the area

nake doubtful any evidence of faulting except the visible presence

. of the fault itself. The absence of a rock unit is probably only

the resnlt of non-deposition or a change in lithology. Time allotted
to this reconnaissance stedy does not permit an adequate resolution
of the problem, and poor exposures prevent mapplng the supposedly
ninor fanlts seen, therefore, no faults are shown on the geologic
map (flg. 4). -
Rlegional jointing is not as conspicuous as cleavage. Many of
the rocks are so highly fractured that classification of the frac-
turing could be done only with nmuch difficulty. Some of the quartz
veins and pegmatites appear to be crushed as 'do sone rocks near
conéects. Zones of fractured rock as much as 300 feet thick occur
al widely separated intervuis. Some exanples of these zones are;
in Jim Bell Gap on the Joe Brown Highway about 0.9 mile northwest
of ‘the Murphy town limit; in a road cut on U. S. 64, about 0.6 mile
east of the Clay-Cherokee County line; in a U. S. Forest Service

road cut on Fires Creel about 115 miles northeast of the Fires Creek
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Gamé Refuge headquarters; -and in a read cut about 3.7 miles west of
Hayesville along U. S. Route 64. The zones are interpreted as frac-
tures along which some lateral faulting has occurred. They are
possibly zones of shear and gash fractures associated with a faunlt,
Poor exposures prevent mapping them, but they apparently are nearly

. parallel to the strike of the bedding.

-
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GROUND-WATER HYDROLOGY

Hvdrologic Cvcle

Water is being exchanged between the earth and the atmosphere
constantly. The heat energy of the sun and the force of gravity
accomplish the,exchgnge. Water evaporates from the ground, from
the vegetation, and from the surfaces of lakes, reservoi%s, rivers,
and oceans and becomes_ atmospheric water vapor, a gas. The water

vapor condenses, sometimes ffeezes, to form clouds; then, falls as

“rain, snow, sleet, or hail. The water that falls to earth is called

precipitation, or it may be called rainfall because most of the
precipitation is rain. Part of the precipitation runs off into
stréams, lakes, or other bodies of water and may eventually reach

the oceans. Part of it evdioratcs and part is transpired by

.plants; these processes are called "evapotranspiration". Part of

the water seeps into the ground, saturates the soils and rocks, and
eventually flows from springs or by other means may reach the sur-
face again and be returned to the atmosphere as water vapér. Water
circulates from earth to atmosphere to ear#h repeatedly. The
exchange of water between earth and atmosphere is called the hydro-

logic ecyéle.

Occurrence of Ground Water -

Rocks in the outer crust of the earth generally'contain open
spaces or voids callgd interstices that range in size from the very
small spaces between particles of clay to spaces that may be tens
of feet aéross, such'aq solution cavities in marble. The ratio of
the aggreéate volume of open spaces in a rock to its total volume
is the porosity of the rock (Meinzer, 1923b, p. 191). If the open
spaces are interconnected, water may be transmitted through the
roclk. The permeability of a rock is a mecasure of its capacity for
transmitting water undgzﬁiressure. "The permeability of a rock is
measured by the rate at which it will transmit water through a given
crdss section under a given difference of pressure per unit of dis-

tance (Meinze}, 1923a, p. 28). Rocks that do not transmit water

&re impermeable.



If the water in the zone of saturation is confined under suf-
ficient pressure beneath 1mpermeab1e rock so that it will rise in
a well above the base of the upper confining layer, it is artesian
water. The water mey rise above land surface, thus being a flowing
artesian well.

"The permeable rocks that lie below a certain level are generally
saturated with water under hydrostatlc pressure. Their interstices
are filled with water. - These gaturated rocks are said to be in the

‘zone of saturation'."- Meinzer (1923a, p. ~9) Ground water is
that part.of the snbaurface water that is in the zone of saturation
(Me1nzer, 1923a, p. 38). - The water Jtable is ‘the upper surface of
the zone of saturation in ordinary permeable rock, ‘and where ihe
upper surface is formed by impermeable rock, the water table is
absent (Meinzer, 1923a, P 30). An aqulfer is a rock formation,
‘group of formations, or part of a faormation that is vwater bearing
(Lelnzer, 1923b, p. 30). The.term "water bearlng does:-not refer
to the water that a formation may contain but to the water that the -
rock wiil yicld iz welle and springs.

In the Murphy aresa, nearly all the water-filled 1nterst1ces are
fracturés except in the unconsolidated deposits. Tne,por051ty of

*the metamorphic rock itself is nearly non-existent. Other than the

marble-unit, the aguifers that yield the largest quant1t1es of water

are impermeable rocks that contain abundant fracture zones or frac-

tured quartz veins, pegmatites, or quartzite units. The solution

cavities in the marble formed along fractures. About 9 percen£ of
the rainfall in the Murphy area percolates downwvard through the

s0il cover and rock fractures above the water table and reaches 1nto
the zone of saturation.

On a mountain, the rain water moves downward through fracture
zones and along cleavage, planes, joints, and bedding planes, moving
from rock unit to rock un1t, beln" blocked and diverted by imper-
meable barrlers many times before flnally being discharged by springs,

vells, or into a stream. Rainfall in valleys follows similar but

shorter ‘paths.
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.. In the Murphy area, the bedrock units are locally so imper-
meable that either little water can enfer them or they cannot trans-
mit all the water available. Under such conditions, the unconsolidated
alluvial and colluvial deposits on top of the bedrock may be saturated.
Many springs flow from colluvium where these conditions prevail.
Most of the annual yield of Cherokee-County Spring la and Swain
County Sprlng 1A is from colluvium overlying bedrock that is not
sufficiently permeuable to absorb the material rainfall. More than
half of the springs in the mountalns are of this type.

Water from precipitation percolates through unconsolidated de-

| posits covering the marble, or is transmitted along fractures in

adjacent rocks, and fills solution cavities in the marble in the

2one of saturation. Because ~the cavities are large, resxstance

to flow in them is less than in fractures; therefore, yields of wells ,
in the marble unit can be expected to exceed yields from other units
in the area. Large cavities are not common, howvever, and many wells
will yield no more than those' in other units. Frazctures are locally
sparse, and almost all wells drilled where fractures are sparse, will
vield little water. Very high (greater than 100 gpm) and also very
low ‘yields (1ess than 5 gpm} can be expected from wells in the mar-
ble unit.

Because the rocks are dipping steeply, an aquifer such as a
fractured quartzite bed or the marble unit may be confined to a
long narrow area. {uartz veins and pegmatites also dip steeply and
thus would be similar to quartzite beds. Local folding, such as
that in the Marble-andrews area, may reduce the dip and ' make the
aquifers avallable for development over a larwer area.

Occurrence of ground water in the Murphy area is very conplex,
und each rock unit contains many local aquifers so that only a general
Lnowledge of the ground-water hydrolo;y can be obtained during a
reconnaissance study. The marble unit, quartzite unit, beds and
units of white or li;ht gray quartzite, and veins of uuartz or
pccmdt1te are importunt as aquifers in the arca. Fracturing along
contacts forms aquifers. Notable examples are the cont.act zones
bctwecn the ultramafic rocks and the hornblende-gneiss ‘units,

between the hornblende -gneiss and the biotite-gneiss units, and
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between the granite gneiss 'unit and adjoining units. The very com-
plexly folded and fractured zome in the quartzite netaconglomerate,

and metagruywacke unit near its contact with the granite gneiss is

an especially good aquifer near Bryson City, Swain County. Thick L

fractured zones like those noted on Fires Creek, in Jim Bell Gap,

on Joe Brown Highway, and along U. S. 64 in western Clay Cbunty are

prdbably excellent aquifers, although no well is knowa to obtain
water from them. Clay County well 11 is possibly in the fractured

zone on Fires Creek. The reported yield as determined by bailing

was 30 gpm (table 10). !

The quantity of water -stored in the zone of saturation is
constantly changing. The fluctuations can be compared to fluc-

tuations in surface-water reservoirs such as those '‘used for

generation of electric power and for flood control. The zone of

saturation is also referred to as the ground-vater reservoir.
Fluctuations of water in the zone of saturation are reflected by
_changes in the water table, which in turn are reflected in changes

in the water levels of wells and the flow of springs. Observation

wells and springs ia the Morphy srea were measured periodically so

that changes'in water level might.be used to evaluate the availabi-
lity of ground water. Figure 9 shows hydrographs.of several wells
and springs compiled during the period of this. study.

"" Many factors cause changes in water levelg.jn wells. Sone
vells reflect the effects of distant earthquakes. Pumping of adja-

cent wells causes the water level in a well to fluctuate. In some

areas, pumping is continually lowering the water table, but this -

does not occur anywhere in the Murphy area.
If a well is near a large reservoir whose water level fluc-

tuates, the water level in the well will fluctuate. Surfaces of

bodies of water are the base levels for the water table in aquifers

~connecting with these bodies of water. Changes in the surface water

levels are reflected in ground water levels.

County wells 1 and 2 are influenced by fluctuations in Chatuge

Viater levels in Clay

Lake (fig. 12); however, water does not flow from the reservoirs to

the wells. The surface cf the water in the wells is at a higher al-

titude than the lake surface, and the ground water flows toward the

lake.
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The greatest fluctuations are caused by changes in precipitation

~and evapotranspiration, which are the only factors that significantly

affect the quantity of ground water in storage on a regional scale,
Water levels in most of the .observation wells in the Murphy area are
h1bhest and the flow of sprlngs is greatest during March- (flg. 9,

11, 12, 14, and 16). By May 1, nearly all water levels and flows are
lower1ng and continue to lower until November or December. / Most of
them are rising by January 1, but a few delay until later. Only-very

heavy rains during the summer and early fall can reverse the trend.

‘Winter ralns end at about the time the downward trend begins, but the

weather becomes warmer, the grow1ng season starts, and evapotrans-
piration malntalns the downward trend by discharging ground water into
the atmosphere,” In the fall, the trend is reversed when the growing
season ends. Some of the deviation from the general trend shown in
figures 9, 11, 12, 14, and 16 can be explained by delay in precipi-
tation moving from the land surface to the aqulfer or by the time required
for  adjustments within the aquifer before a given ‘well is influenced.
Clay County wells 1 and 2 are influenced by the artificially controlled
rise and fall of Chatuge Lake. o

The effects of preclpltatxon are shown by the differences in

water levels in wells in early 1962 as compared to water levels in early

- 1963 (fig. 9, 11, 12, 14, and 16). The heavy rainfall in December

1961 resulted in a rapid rise in water levels in most wells in the

Murphy area. A higher rainfall in September 1962, as compared to
August and October, resulted in a notable fluctuation in some wells;
for example, Graham County well 1 and Cherokee County well S (f1g. 14
and 9) Precipitation recharges the ground-water reservoir, and
either raises the water table or slows its downward trend.
i A change in water level indicates a change in the quantity of
cround water in storage and the quantity available. For each one
percent of the rock that is water bearing, a change of one foot in
the water level represents a change in storage of about 3,000 gallons
per acre or about 2 million gallons per square mile. No data are
available to indicate what percentage of- the rock in the Murphy area
is water bearing, but it is probably less than § per cent. Locally,

it may be much greater in some aqulfers, especially in marble.
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The amount of rainfall primarily controls the quantity of
ground water available. 'About 9 percent of the rainfall in the
Murphy area becomes ground water. This is more than 144,000 gallons
per acre each year. Ground water stored in the zone of saturatioﬁ
from precipitation in yeﬁrs past is many times the annual rainfall,
Bécausp of complex hydrologic and economic factors, not all of this
water can be recovered by wells and springs. ;

‘Local availability of ground water is of more practical signi.
ficance than a real availability. a water subply ordinarily can be
economically traﬁspbrted only a short distance. The yield of a sin-
gle well or the yield of several wells in a well field may deter-
mine the practical availabjlity of ground water. In the Murphy area,
the reported yield exceeds 30 gpm in.less than § bercent of the
wells for which data aré available., If the yield of a well exceeds

the meximum rate of bailing, which often is about 30 gpm, a driller

may report onlv the maximum rate, or a driller mzy not report the

vield if it far exceeds the maximum rate of bailing. Because of

-

These facivio, wany riald more during short periods than
it is indicated; however, if pump;d continuously..the true yields
will ordinarily prove to be much less than yields determined by
bailing so that it is likely that the capacity of no more than

about 5 percent of the wells does exceed 30 gpta. Pumping tests
possibly will reveal that a higher percentage of yields exceed 30
gpm, and if wells are carefully planned, the percentage probably will
increase., Only tentative concluéions can be rcéched using the data
available.: . .

The yields of springs in the area vary greatly (fig. 9).. Table

3 summarizes the data collected on the five springsobserved duriig
1962, For ordinary purposes, the low flow indicates the practical
~supply of the spring. at low flow during 1962, Clay.County spring
la was yielding 288 gallons per day, about sufficient for a rural
homé. Only Cheroliee County spring 24 and Svwain County spring la
can be expected to flow during times of extreme drought. sccording

to several citizens of Murphy, spring li continued to flow during

1925, a year of ubnormally low rainfall, and supplied much
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of the water for the townspeople. It was one of the few springs
iﬁ the area that continued to flow that year. Because more than
nalf the water supplies outside the towns are from springs and shallow
wells, a critical water supply-problem may develop during another
droucht as severe as the drought of 1925.

Thé daily consumption of ground water in the Murphy area in
1963 is estimated'tb be less than 1'% mgd (million gallons per day).

At the tine of lowest water levels in wells and lowest spring flows

du}ing 1962, ground-water sources, including undeveloped springs,
probably wounld have supplied more than 10 mgd if fully utilized.
During times of extreme drought, probably less than 1 mgd could

¢ e

be supplied from existing sources, mostly from deep wells. Supplies
+ill be adequate during the foreseeable future except dﬁring extreme

drought. Wells are being drilled in increasing nunbers.

Table 3. - Comparison of Spring Flow in the Murphy area

Flow, gallons per minute :

Spring Average* High Low Ratio, high to low .

ICEz:rokee County 2A 20.0 30. 10.0 3:1 :
Ciay County 1lA- 1.8° S 0.2 T 25:1
IGraham County 24 1.4 5 0.5 10:1
‘Grzham County 1A ' 13.0° 60 0.7 85:1
ISwain County 1la - 14.0 23 4.0 5:1

*average of - monthly measurements from high to low flow.

More than half the known wells were drilled since-1946. As nore
wells are drilled and less dependence is put on springs, the cri-
tical aspect of droughts will lessen.

The temperature of ground water approxin:tes the average yearly
temperature where the well is located. The teaperature of ground
water increases with an increase of depth to the aquifer. Few data
are available that cian be used to determine the temperature of

water that can be obtained from wells in the Murphy area. Mea-

surements under .controlled pumping conditions are required to determine

accurate temperatures. Secveral of the observation wells were measured
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CHEMICAL QUAL,TY OF GROUND WATER
By

/ R. L. Laney

Water qnility is dependent upon the amount and kind of dissolveq
mineral constituents in the water. Rain water seeping downward °
through soil and rocks chntains gases disscived from t@e Qtﬁoqphere;
the so0il, and organic matter., -Carben dioxi¢e,'§hg principal dis-

1

solved gas, in water forms a wveak- acid which acts as a solvent.on
practically all minerals. ' .

Although many factore affect the amount and kind of chemical
cénstitue?ts dissolved ih ground water; the two most important fac-.
tors in the Murphy area are the chemicai and phyéical nature of
the rocks and the dura{ion of contact between the water and the,
mineral grains of the rock.- .

Minerais are dissolved when rocks urdergo che;ical weathering.
Most chemical constituents go into soluiion in one or two forme:
as caiions (positiveiy cluarped ngticlea) and as anions (negatively
charged particles). Iron may be in water as a cation or as'éollo{ﬂaL
sizgd particles., Silica is in nonionic form if mos%t natural water.
Chemical analyses of water measure the amount of cations, anions,
and .nonicnic material in soiution. Uniess othérwise. noted, nmonnég
of individual constituents in water are reported in parts per
miliion (ppm) which is the concentratioen by weight .of each con-
stituent in a million unit weights of water, )

Nearly all ground waters sampled in the Murphy area are suitnblé
for most domestic and indestrial purposes. Range -in concentfatién{
arithmetic mean (averag; and mediaz (a2 valpe above and below which
lie half of the cuses reported)_ for principal constituents and "

<~ selected charucteristics ¢f ground water are included in table 4,

A discussion follows of each constituent conmonly reported in water-

analyses.,

Siiiea (S3ibG.)

Silica is derived from the weathering or chemical breakdown

of silicate minerals which constitute most of the rocks in the

~ -
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Anelyses in parts per million

N

constituents Iow High Mean Median
zilica (Si0z) 3 32 12 9.5
 -ron (Fe) - .00 1.0 .13 .06
[ Copper (Cu) .00 .22 .04 .03
Calcium (Ce) .2 27 £.8 2.4
Megnesivm (Mg) .3 " 49 2.5 1.2
Sodium’ (Na). .3 8.1 2.5 2.0
| otassium (K) .2 4.5 1.0 .9
Bicarbonate (HCOs) 4 294 29 18
Sulfate (504) 2 |20 1.9 .2
{ Chioride -(C1) A 9.3 1.8 1.2
“Titrate (NOs) .0 15 1.7 .2
; Eardness (as CaC0z) 2 265 23 13
' Dissolved solids 12 247 L3 32
';;I.—':.'c‘:rogen ion concentrztions (pH 5.0 g.¢ 6.3 6.3
micromhos at 25°C 10 | e70 60 a3

i &

23

Tzble &4 . Range in concentration, arithmetic mean, and median of concentrations

.of constituents in ground water in the Murphy area.

I iSpeciﬁc conductance in
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WATER QUALITY RELATED TO SOURCE

The amounts and types of mineral constituents dissolved in
ground water from the Murphy area differ according to the source
of the water. Vater from springs, drilled wells, and dug wells
differs somewhat in the amount and;type_of dissolved constituents,
Table 5 shows ‘the range, the arithmetic mean, and the median of’
concentrations of dissolved solids, chloride, and nitrate in water
from springs, drilled welis, and dug wells. Nitrate and chloride
are included because excessive concentrations of each (more than
1 and 3 pPpm respectively) in ground water in the Murphy area are
indicative of possible pollution.

Figure 6 shows the mediam concentrat1on of dissolved sollda,
chloride, and nitrate from the three ground-water sources in the
Murphy area. The principal difference in the conmposition of ground
water from the three sources is the amount of dissolved solids. -
Median concentrations of dissolved solids in water from drilled
walle.exceeds those from springs and dug wells about 2.times. In
general, ' the duration of water-rock contact.is.gréatest for water
‘from drilled wells and least in water from springs; which accounts
for the difference in dissolved solids. Median chloride concen-
trations are grentest.in water from dug wells and least in water
from springs, although the range is not extreme. Median nitrate
concentratlons in water from the three sources are roughly equal.
Q;ﬂthe three ground-water sources, dug wells normally are the most -
susceptible to pollution. However, on the basis of the concentra-
tions of chloride and nitrate, there is little indications -of pollu-

tion of ground-water supplies in the Murphy area.
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igure 6 —. Median concenirations, in parts per million, of totol

1 )
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l 30 . Drilled wells .
I . § Dug wells
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l Dissolved solids Chloride Nitrate
i

dissolved solids, chloride, and nitrate in water from

springs, -drilled wells, and dug wells in the



Ref &

' Constituents in perts per million (ppm)

o ali
i

low High Méan Medien

Springs Dissolved solids ‘12 54 26 18
Ci : 0.3 3.3 1.2 0.9
NOg ° 0.1 14 2.0 0.1

illed wells " Dissolved soli@s 13 247 S0 40
I .. cl 0.1 9.3 1.9 1.1
NOs 0.0 15 1.7 0.2
l’-).:.; wells Dissolved solids 13 86 34 20 -
c1 I 0.1 5.5, 2.1 2.1
NOs 0.0 7.2 1.4 0.6

Teble 5

.—-Ra.ﬁge, arithmetic mean, and median of concentrations of dissolved

soiids, chloride, ard nitrate in ground water in the Murphy area.
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RELATIONSHIPS OF CHEMICAL COMPOSITION OF GROUND ¥ATER TO LITHOLOGY

Chemical analyses are commonly reported in parts per million

(ppm). Expressions in parts per million are a convenient means of

expressing the results of an individual water analysis or of com-
paring selected constituents: ‘among several water analyses. lowever,
relat1ng the chemlcnl composition ®f ground water to the geology
requires a method of comparing the relative amounts of chemical con-
stituents in one water to those in another. }esults of water ana-
lyses in equivalents per million (epm) are more useful for this
purpose .than parts per million.

Expressions of equivalent-weiglit units or equivalents per
million are based on the concept of chemical equivalence. In any
vaters the sum of the cations in epm equals the sum of the anions
in epm. Equivalents per m11110n for an ion may be calculated by
mhlt1ply1ng ppn by an appropriate factor. A method using emp to
show the general chemical characteristics of ground water is illus-
trated by the pattern diagrams in figure 7. Cations in epm are
plotted to the left of the zero line and anions in epm are plotted
to the right. The plotted points are connected and the resulting
patterns.are characteristic of waters of different chemical compo-
sition.

Chemical analyses of ground water in the Murphy area generally
can be subdivided into five basic patterns or types. Bicarbonate
is the major anion in all five types. The distinction between
types is determined by the relative amounts of calcium, magnesium,
and sodlum. The pnttern diagram of each water type in’ figure 7
does not necessarlly represent dctual anounts of chemical consti-
tuents in a particular water, but instead shows relative amounts

"of ions in equivalents per million which are th1ca1 of each ground-
water type (see fig. 8). For exanmple, dissolved solids in ground
wvater classed as type 1 vary from 17 to 247 ppn. Generally, water

types cannot be determined from water containing less than 20 ppm

dissolved solids. - .
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ROCK UNITS-

- WATZR TYPES

IIT

-

..otite goeiss

Zornblende gneiss and ultramaﬁc
rock

Grenite gneiss end mice schist

'ra..i te gneiss

ﬁca schist
artzite, metaconglomerste, and

metagreywacke

l‘yarnet-mica schist

om——

.Quartzose Thyllite

dertz-mica gne:Lss

. Tayllditi c-mca schist

! Marble

Lol

! Quertzite

[\ I O

l Alluvium

Table 6 .

h in the Murphy area.
dissolved sol:ids are not included.

Number of analyses representing five wzter types versus rock units

Anelyses of grouné water with less than 20 ppm
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Equivalents per million 61
Ca 1.0 0 1.2— HC03
mpe 1 - calcium, magnesium, Mg o s0,,
sodium bicarbonate Na N l, c1
K F
N03
Type 11 - calcium, sodium, Mg [~ —— SO
sagnesium bicarbonate Na Cla
. K v F
N03
Ca 1.0 0 1.0
—q - ] HCO3
Type 111 - calcium, sodium, " Mg SO
zzgnesium bicarbonate N y 4
a 4ﬂ~\\~ . Cl
K- 'l P
NO3
Ca 1.0 (0 1.0 'nco3
Type IV -:sodium, calcium Mg > ' SO
nagnesium bicarbonate 4
. Na 3]
K. \y F
N03
Ca 1.0 0 1.0 ﬁco_
Tvpe V - magnesium, calcium, Mg S0,
sodivm bicarbonate Na N c1
K F -
NO3
figure 7.- Pattern diagféms illustrating the five basic ground-water types in

the Murphy area.
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: . ‘Tvpe I Ground Water

I The- significant characteristics of type I are the predominance
of calcium resulting in a calcium bicarbonate water and the relative

bundance of magnesium and sodium, VWater of this type results from

the solution of colecite, dolomite, calcic plugiocluse, feldspars,
Type I water occurs

hornblende, and other calcium-bearing minerals.
Marble

in most rock types from which a water sample was ohtained.
is the only rock .type whieh contains type I predominantly.
I In some rock units in the Murphy area small anmounts of cal-
cite (calcium carbonute) occur disseminated throughout the rock.
Calcite dissolves more readily than the silicate minerals, there-
fore, an analysis of ground water from a rock unit containing a
Ismal'l amount of calcite may shqw a relatively high percéntage of

;alcium. The solution of calcite could mask the effect of the uore

hunndant but less soluble, silicate minerals.

Tvpe II Ground VWater

Although type II is a calcium bicarbonate water, it is dis-
tinguished from type I by the relative amounts of cdgne51um and
sodium. Sodium exceeds magnesium and calcium exceeds cne sum of
both sodium .und wagnesium. Type.II occurs in the granite gneiss,

"urnet-mlca gneiss, and the quartzite, mctaconglonerute, and meta-
graywacke unit.

Tvpe IIY Ground VWater

Type IX1I is a calcium sodium bicarbonate water with sodium and

three pr1nc1pa1 cations. It occurs in granite gneiss, quartz-nica

gneiss and schist, garnet-mica schist and phyllite, and the quart-

zite, metaconglomerate, metagraywvacke unit. Relnt1ve1v liigh con-

centrations of sodiun indicate "the presence of sadic feldspars.
Generally, type II1 is associated with rocks which have a granite

composition.

l calecium being about equal and magnes:uun the least abundant of the

ry
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-—..water greater than the . .reconmended maxipzx -ef 0.3 npm-occtr-at-s— e

area.

,72
SUMMARY OF QUAL.TY OF KAJER

Ground-water ﬁuulity ir the Murphy area depends primarily.upon
the amount .and type of dissoived gases ir rainfall and ground wvater,

the chemical composition of rcck and.soil, and the duration of water.

rock contact. e

Nearly all ground water sanmpled in the Mzrphy area is suitable

-for most domestic and industrial purpcses. Iron concentratione in

Lo e -

-
———

scattered locations,- Eighty-eight percent of.the-grouﬂd water ana-
lyzed for iron contained les; than 0.3 ppm.

The amount of dissolved solids, chloride, and nitrate differs
somewhat according to the soufcc cf the water. Based on median con-
ccntfatidns, vater froo driiled wells contain more than two times
the dissolved solids as water from dug weils and springs. and water
from dug wells containe slightly greater amcﬁnts of nitrate and ch-
loride as water from driiled welle and springs. Lack of excessive
chloride and nitrave concenirations in ground water indicates that’

there is very little poliutlion of ground-water supplies in the Murphy 1

-Pattern diagrams; based primarily or the ratios of calciunm,
magnesium, sodium, and bicarbonate expressed in equivaients per
million, are used to divide the analysee of grourd water into five
types:

Type I. Calecium, magnesium, sodinm bicarbsnate;
Tyﬁe II. Calcinm, ssdiur,magnesium bicarbdna?e;

A?}pe I11. Calcium sodium; magnesium bicarbonate;

Type IV. Sodium, calcium, magnesium bicarbonate; and
AType V., Magnesium, calcium, sodium bicarbenate.
Hornblende gneiss, ultramafic rock mnica schist, aliuvium; and marble
contain primarily one characteristzc type of water. Nearly all rock
units- contain nmore than one type of ground water.

Water types can be mapped but they extiend across .and change
within boundaries of rock units. Lack of ccopicte water-type-
lithology correlation is caused by changes in mineral composition

within the rock units and/cr pmixing of different types of water.
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COUNTY DESCRIPTIONS

Cherokee Countvy

(area: 454 square miles. 1960 populatioen: 16,335)

Cherokee Courty is the westernmost county of North Carolina.
It is bounded by Tennessee and Georgia and by Clay, Macon, and Gra-
ham Counties, North Carolina, (fig. 1). Cherokee is the most popu-
lous and the second largest county in the Murphy area. The popu-
lation of Murphy, the county seat of Cherokee County; and the
largest town in the area of this study, was 2,235 in 1960. The

"area’of study is designated the Murphy area because it is customary

in the ground-water program in North Carolina to name the areas of
study for the largest town or city in the area. The second largest

town in the county and in the area is Andrews, population 1,404 in

*-1960. Smaller towns and villages in the county include Mdarble and

Culberson. The economy of the county is chiefly agricultural but
is becoming industrial at an increasing rate. Most of the indus-

vry 15 textile related; but mining, quarrying, timbering, and manu-
facturing of wood products are also included. -

The county is in the Blue Ridge physiographic province. Nearly

all the area is mountainous, but the area between Andrews and Mur-
phy is in a strikingly broad valley. Local relief is great. The
maximum relief in the county is about 3,800 feet from the Hiwassee
River at the Tennessee line to the summit of'either-WeathermanfBald
oi'Grassy-Top. The Hiwassee River and its chief tributaries, the
Valley and Nottely Ri;ers, drain the county. Peachtree Creek flows

in a broad valley. Other prominent streams include Little Braass-

town, Junaluska, llanging Doé, and Martins Creek. MNiwnssee Lake and

Appalachia Lake, reservoirs of the Tennessee¢ Valley Authority, are
within the county.
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Géology

In the western half of Cherokee County, the bedrock is the
quartzite, metaconglomerate, and metagraywacke unit; in the eas-
tern half it is the quartzite, phyllite; schist, gneiss, and marble
units in the Murphy Marble belt (fig. 4). The marble lies in the
valleys of the Nottely and Valley Rivers from Culberson to Topton

and in the valieys of Peachtree and Martins Creeks., Except locally,
all the rocks dip steeply southeastward. The dip is less steep
in the Andrews-Marble area and in the Martins Creek-Peachtree area

where the geologic structure is more complex than is general.

Ground Water

About 78 percent of the domestic water supply in Cherokee
County is ground wéter. éprings supply the greatest number of
families, but wells supply the greatest quznzity of water. About
half the wells are dug wells and haif are drilied wells. Most of
the drilled wells are 6 inches in diameter and are between 100 and
200 feet deep. A jfew wells are 8 inches in diameter, and at least
one is more than 400 feet deep. Nearly all wells were drilled since
1850.. The dug welis may be as much as 90 feet deep, but most of
them are between 25 and 40 feet deep. The most common diameter
of dug wells is about: 36 inches. but many of them are square and
ere about 48 inches across. Abcut as many wells are dug each year
as are drilled.

Sprihgs are generally used for water suppiies wherever available.
The minimum flow that can be expected from most of the springs is
less than 1 gpo; however; the minimum flow of several springs, such
as Cherokee County Spring 2A, prcbably exceeded § gpm during the
driest known period, the fall of 1925. almost all springs ceased
flowihg during that year.

The chicf aquifers are fractured zones in bedrock. Large yields’
are obtained from crushed quartz veins or quarti-mica pegmatite.
The gre;test yields can be obtained from =olution cavities in the
Marble Unit. The reported yieid cf Cherckee County well 15 is 60

gcpm from the marble. "The drawdown at G0 gpm is reported to be "not
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noticeable." The low yield during 1962 from Cherokee County Spring
2A in the Quartzite Unit was 10 gpm; the high yield was 30 gpm.

. Chemicél quality of ground water

Analyses of ground water from Cherokee County are shown in
table 9. No ground water was sampled which contained more than
0.3 ppm iron. Wells 1, 3, 5, and 16 have water with high thloride

eand nitrate concentrations.
Municipal supplies

Murphy and Andrews have the only municipal water systems in
Cherokee County. Supplies in the other towns are obtained from
privately owned wells or springs. Murphy and Andrews obtain their

zmunicipal water from surface-water sources.

XYurphv

The Murphy Water Works obtains water froc two sources--the
diwassee River and Marble Creek. The capacity of the treatment
plant on the Hiwassee River is 1 mgd. --The capacity of the pressure
filter on the supply from the reservoir on Marble Creek is about
420,000 gpd. Storage capacity in the reservoir on Marble Creek is

1,250,000 gallons when the reservoir is full. Storage capacity of

treated water from both sources is 500,000 gallons. Consumption,

including a very high leakage loss, is about 300,000 gpd. Maxi-
mum consumption recorded was .about 400,000 gpd. Distri-

bution is by gravity to 800 taps 'in 1963.
Andrews

The town of aAndrews obtains water from a 400,000-gallon reser-
voir on Beaver Creek. Storuge capacity of the reservoir for
treated water is 100,000 gallons. Distribution is by gravity to

525 taps in 1963. Consumption is about 80,000 gallons per day.
Industrial supplies

Most of the industrial supplies are- fron the Murphy and the
Andrews municipal systems. 2 single textile plant is supplied by

a well. Location of the murble unit, the aquifer of the greatest

&6(9
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expected yield, is favorable to development of industrial BUupplies,

76

The marble occurs in the principal vallejs near the railroads,
highways, and t6wns. Possi ble sources of industrial cooling water
are inactive talc mines and marble quarries. Under some circum-

stances, active mines or quarries perhaps could supply cooling water,
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TANLE T uBCMS 01F WELLS IN CHEROKEE COUNTY, H. .

Well Lbeation Owner Type of DNepth Viane Depth  Laler- " Water Yield Nrawe Topo- flemarks
No, Latitude, N., Wrel} . (tt) eter  of hinring level (agpn) down  graphy
and . (in) caning miterial (re) (ft)
Longl tude, V. ) (re) .
W ] 34 Gp' 51" i, w, tughes Dug 4.7 © T Mluvium 33,2  ceee  ame=  I§11=  Observation well. Water level
84® 04' 14" ’ . Nenddunm side on 11-1-01, .
2 35¢ 00' 20" Wolf Creek Drilled 212 o .10 Yuartrite a0.90 .« 20 ewee’ 1l{11= Ubgervation well. Well ob-
g4* 18' 10" School . . top structed in May 1062,
3 35¢ 11 38" Unaka School ==doe~ 212 a —— R LIT 30,1 «cv=  eewe  Valley Ubservation well, Yield in-
84¢ 08*' 10" side adequate at tlmes fpr puplln,
w4 35 04' 40" Dunean 041 wedoe= 176 [\] 18 fluartz-riton 3.0 16 ——— Valley Observation.well., Water level
84° 02' 35" " Company gneinale Nottom. on 11-298-61 supplies petroleu=
~zehint * bulk plant.and an animal hoapi-
tal, .
w8 35° 04 15" f'aul Nave =edoe- - 181 6. 23 Ihyllite and G50.,0. 30 PRSRES TI P Ubgervation well., Water level
. 84 01' 20" L cunrtrite ) side on 11-30-01: .
¢o 35¢ 05" 41%-  J. W, Meece  -=dn-- 120 o 100 Mea Schiat 46,0 ° -ce  ~eee M1 Ohservation well, Water level
83* 51' 00" S : top on 12-5-61,
7 35 10',66" llernan I, -=do-- 330 0 300 Marhle © 4,8 =em=  me=e  Hi11=  Observation well. Water level
83* 54' 31" Weat A side on 12-8-01, .
'8 35¢ 00* GO* langer Drilled 180 ¢ ——— Miea scehilat - 30 ewee  =wea  llf1le  Bupplies 3456 pupils.
81* 1o na" School . - phyllite, ) nide
quartzite :
-0 e out v Hiwnaaee Nam  ==do-= 170 H 104 funrtxdte ———— 10 ewe= Vallay lHuppllea 033 puplis,
‘dehool T alide '
»10 ane unt 28" Panchtires ealdn-= 210 [] , m-- Marhle an evan  eame  Yilley ececcccmscacesmcrccsseccsacanes
H3e* on* 40" dehnol: . Fiat
v 1l 35° 01 26" Martina Creek Dug 2t 30 a7 . Alluvium 90 | eeme === Itidge  Hupplloes 200 puplls,
84* 01* 562" Sehoel R top
. e . .
~12 350 10* 41" Marble grillod 213 q 1056 Marble . mme- In eeme  Valley eemceeccccccccccescncssscncnese
83e 56' 12° 3chool : . . Piat ‘
- "’
18 36° 04' 107 Wrs, len Ko ==to-= 210 .0 /0 Phyllite 10 0 eme=  Jli11=  Water level in November 1900,
84* U1' 18"  Warner, ¥r. mtntl yunrt- top
. rith .
14 36 o2' 10* Little lrang~ «eallgee 146 ¢ 1 Mica Yehint 78,4 -=-e === (H11-  Water level on 12-1-01,
83* 68' 03" town Haptiatl L. top
Church

LL



TABLE 1o - RECORDE OF WELLS 1N CHEROKEE COUNTY,

16

10

18
. 19
20
21
22

23

3
=

27

35°¢
84e

35°
a4

35°
a3e

35°
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35°
A3°
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hifkd
HA®
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#n4e
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Rye
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83°

o
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05!

1
oo!
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00!
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0y
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a1

2"
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o2~
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A2®
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I0"
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20"

h1: 0
33"
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33

b1 0
hith

A
e
o

nan

Frank Carrin-

rer

t+
Texann
Schoal

llugh B, °
floward

. A hood

Monroe
Garrelt

James
liryson

Vernon
Bryaon

Nantnhala
Power Co,

Georpe P,
Sire, M.D,

Earl G,
Van {lorn

Charlie
Haghen

Max Uinke-
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Lee D,
Nichola
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wotlfe=
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-.d?--
R 1 e
bug
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springs, and

monthly precipitation in GCherokee Gounty, N. C.
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. < TABLE 8 WEconns or SPRINGS IN CHEROKER County, N, ¢,

. -
Well Location Uwner - Typo Depth NMam- Depth  Vater- Vinter Yield Uraw- Topo- ’ lemarks
- . No. Lutitude, N of (tt) eoter  of hearing level (gpm) down graphy
and T Well (in) caning mnnterial (rt) {te) .
Longitude, ¥ (ft)
v 1-A  35° ao' 21" Valter Melonald Spring - ——— - Yuartzite and  aa. 14 —— 1111-  Ubaervation spring. Supplies
84¢* 02' 30" . . alluvium side white chureh school., Plow
. on 12-1-01,
. ¢ .
“v2-A  35° 05' 18" ladley E. Mekey Spring --- —— ——- Quartzite .- 12 -== . Will- Obaervation apring, Ylow
) 84° 02' 28" ’ - : aide on 12-8-61, Bxtraordinari-

1y dependable, Pluctuation
of flow 1s amall,
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TABIE 9.~ CHEMICAL ANALYSES OF CROUMD WATFR FROM CHEROKEE COUNTY
Chemical analyses, in parts_per million '
~ \ . Dissolved llardness
S solids | as Caco, L
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a clpr- 45 | may 15, 1062.{ 4.8] 0.0 [0.03 0.03| 0.04 | 0.2 0.4 1.0 8.1 1.7 | 0.0 6] 0.2] 9.3 0.0 15 0.0] 43| 45 8 4 69 |5.0f S
o 1|Dr-212 | May 16.c00eesf 14 .0 .06 .01] .03 o1 3.5 1.5 2.0 1.4 .0] 18 .21 3.0 0] 45] .0] 43 40 15 0 50 {6.6] S
mg | vinea175 [ My 1600000000 19 0 30| . 01] .02 .6 4,0 2.0 7.2 .5 .0] 41} 2.2} 3.0 <0 0| .0| 61 59 22 0 76 |6.0] 10
aqn V|Dr-101 | Mny 16ese0ees{ 5.9 .1 +15 .06} .04 ] 2.9 4.0 B3 2.3 4,5 0l 221 64 58] ..0}12 0] 66 60 32 141 ' |5.0] §
ma I|Pr-120 | May 15.40000.4 4.0 .0 +00 .01} .02 o1 7.5 .7 .3 o3 0] 20 .2 .9 .0] .0} .0} 28 29 22 0 47 |6.2] 5 .
ms V|Dr-186 | May 1Gi.eeesef 12 .0 .03 02| .06 1 1.2 1.2 2.2 1.1 .0 13 A 2.0 0| 3.4 .0 29 30 0 0 31 {5.7] 5
mm | 1I{Dr-170 | May 16eseeeec{ 11 .0 .09 03] W11 .0 4,0 o7 1.5 1.2 .01 151 5.2] 1.0 0 3] .2] -3 32 13 0 4] [6.4] 5
mm vipr-210 | Moy 15.000000] 5.2] o2 .03 041 .01 0] 25 49 1.0 o7 .0l 294] 16 4.3 .0 0] 0217 | 247 ] 265 24 | 479 |7.2]10
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nun 1|or-213 | May 164400000y 9.0 .0 .06 00| .00 O] 27 2.8 2.6 .9 .0 06} 11 3.2 1 .0} .0] 202 99 70 o] 170 }0.1}10
ma {405 | Decs Beeaneee| 14 .. .07 - - e 6.2 2.8 3.2 1.4 --] 26| 3.6} 4.5 2] ST | we| =- 55 27 8 76 |6.0| -~
\nen 1 l)l‘-zno Thoes, !}:...... 6 - .OG - - - 7.6 2.4 4;5 1&? .- 47 .n 1.8 .2 .2 ow - 50 29 0 13 G.1 .o
{nim D ] }“I\y 104ss0sss 1.0 ‘1 ooo 001 102 .0 06 .5 1.0 ol .0 7 ol 103 0 oo .0 16 15 3 -} 14 5.9 5 '

n | t g ] Mny 10,..00.. ?.3] .0 | ,00] .00} .00} .0] 1.5 .5 .6 5 ) .0l 9] .2} .3 0] .0l .1} 18} 15 6 o} 10 16,3 5 *

Y Rock Type g Yater Type J BSource .

Le-blotite pnelon pno-gnrnet-micn ochlot T-calefum, mngnenfum, sodlum bicartonate g-spring
hg-hornblende gneins qp-quartzone phyllite 1t-entetum, nodfum, mgneslum biearbomle Dr-drilled vell
ur-ultramafle rocka qmg-qunrt.z-mlcn gnelos 11I-cnlefum-nodium, magnesium bicarbonate Du-dug well
cg-granite gnelss pme-phyliitic-mica schist IV-godlum, calcium, noltum bicarbonate
mo-mica achist mm-marble. V-magneaium, caleium, nodium blcarbonate
qmm-quartzite, metoaconglomerate, q-quartzite . D-dinsolvcd solidn too low to reflect effects

and metagraywacke a-alluvium of 1ithology upon water composition

C-exceasive chloride andfor nitrate masks
effects of 1ithology upon water composition




STATE OF NORTH CAROLIKA

DEPARTEENT OF NATURAL RESOURCES AND CBMUNITY DLVELOTHENT

CLASSIFICATIONS AND WATER QUALITY STANDARDS
ASSIGNED TO

THE WATERS OF THZ EIWASSIE RIVEIR BASIN

DIVISION OF ENVIRONMENTAL VARAGEYZNT

RALEIGH, RORTH CAROLIRA

F..e;‘::im. from North Carolina Administrative Code: 15 NCAC 2B .0302
Current throuph:  Scptember 1, 1981
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_2SSEE RIVER*

ritton Creek

—=ver Creek

n
I ributaries to segments’

i

~“==man Branch

l Zolland Creek

.
lwassee

rwise noted.

|

‘
I =

-

Description

From Andrews Dem to Town of Murphy
Raw Water Supply Intake:

Fram source to Andrews Water
Supply Intake

Fram socurce to Andrews Vater
Supply Intake

Fram source to Beaver Cresk

Fram source to a point 0.5 mile
above mouth

FPram source to Den Hollzni Creek
Fram source tc Ien EcllznZ CreeX

Fran source tc zi¢c Cove

Fram source tc Kurphy Wester Stpply
intaxe

Fram source tc Yurphy Weater Supply
Intake

Fran mouth ¢f Besarpaw Cresk to
Hiwassee [em

Clzss

WS-I1I

Ws-I

!

P s 5

Tr

=)
ry

13
Lig |

WS~-I11&B

P%'rv

-“erence Material to Regulation 15 NCAC 2B. 0302 Eiwessee River Basin, entitled CIASSIFI@TIOI\

mM(IELITYSIMMPSSIQ@mWPMEROmem has been amended

!
IrGex Ko.
1-(36)

~52-29-(1)
1-52-30~(1)

1-52-30-2

1-52-30~3-(1)

of Hiwassee River classified A~II will be classified €, unless
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Classification
Kame of Stream Description - Class Date Index Ko.
Clabber Branch From source to Pinelog Creek c 7/1/61 1-42-6-2
Payne Branch From source to Brasstown Creek c 7/1/61 1=42-7
Will Mason Branch From source to Brasstown Creek c 7/1/61 1-42-8
Greasy Creek From source to Brasstown Creek c 7/1/61 1=42-9
Buchznan Branch From source to Brasstown Creek c 7/1/61 1-42-10
Little Brasstown Creek From source to Brasstown Creek o 7/1/61 1=42-11
Pinhook Branch From source to Little Brasstown c 7/1/61 1-42-11-1
Creek
Stumey Branch From source to Pinhook Branch c 7/1/61 1-42-11-1-1
John Mason Branch Prom source to Pinhook Branch c 7/1/61 1-42-131-1-2
Ricks pranch From source to Little Brasstown c 7/1/61 1-42-11-2
Creek
Frankum Branch From source to Ricks Branch c 7/1/61 1=42<-11-2-]1
Tweed Branch From source to Little Erasstown c S 7/1/61 1=42<11-3
Creek
Clayton Branch From source to Little Brasstown c 7/1/61 J=42<11<¢
) Creek
Garringer Branch From source to Little Brasstown c 7/1/61 1-42-11-5
g Creek
Brencdle Branch From source to Little Brasstown e 7/1/61 1=42-11-6
Creek
Bevins Branch Prom source teo Erencle Eranch o 7/1/61 1=-42-11-6-1
»s Eranch From source to Erzsstown Creek C 7/1/61 1-42-12
son Branch From source to Erazsstown Creek o 7/1/61 1-42-13
Cranch From source to Eiwzssee River o ey L 1-42
tree Creek Froc source to Hivezesee River c T/1/61 1=44
From source to F ntree Cree: c 71161 1-242]
Froz source tc T ee Crees ” 711161 1-la=2
Froz source tc 7 ee Cree? I 7/1/61 1=4a=3
Froo source tc F ee (resh. ¢ 7 SL06) Y=b4L=y
Froz source te T jett Cove (reer O 71161 1=li=lay
From source tc I ett Cove lreek C 7/1/61 I-blaga2 C
e e Toos SEYT s %5 Fos s CREsk 5 711/61 1=4i=5
e Eranch From source to Tes Creex < 7/71/61 1-di-g
ripes EFranch from source to F = 711161 1-ii=7
%412 Eranch Froz source to Pi c 7/1/61 1-di=a)
Gregcrv Eranch From source to Pi; d 7/1/61 l=ll=7-2
Moody Eranch From source to Feachtree Creek c 7/1/61 l=4i-8
Slow Creek Froec source to Fezchiree Creek € 7/1/621 1=-4L-9
Ezrnez: Erenmch From source to Slov Creek c 7/1/61 l-ld=8
»esser Eranch Froz source to Siow Creek C 7/1/61 1=4i-8a2
Crehez Eranch From source to Slow Creek c 7/1/61 1-04=9-3
$peaé Eranch Froc source to Slow Creek C 7/1/61 1-44-8y,
Cermwell Branch Fromw source to Snead Branch c 7/1/61 1-44=9e-]
fall Branch From source to Eiwassee River c 7/1/61 1-45
Seibeldé Branch Prom source to Fall Eranch c 7/1/61 1-45-1
Burnthouse Branch From source to Eiwassee River o 7/1/61 1-46
Will Scott Creek Prom source to Eiwassee River c 7/1/61 1-47
Hazpton Creek Prom source to Eiwassee River o 7/1/61 1-4
Harshaw Branch From source to Hzzpton Creek o 7/1/61 1-4B=]
Campground Eranch From source to Hampton Creek c 7/1/61 1-4&-2
Martin Creek Froom source to E{wassee River o 7/1/61 1-49
¥ag Ashe Branch Prom source to Mzrtin Creek c 7/1/61 1-49-1
George Creek Prom source to Martin Creek c 7/1/61 1-45-2
Right Prong Martin Creek  Prom source to Mertin Creek o 7/1/62 1-4%=3
'EIWASSFEZ RIVER (Biwassee Prom Town of Purphy Resw Weter Surrly C 7/1/61 1-(50)
Lake below elevation 1525) Intake to Laurel Creek
PcCcll Eranch ’ From source to Eilwsssee Lake c 8/1/74 1-51
Valley hiver Prow source to Eiwazssee Lake ol 0 - 7/1/61 1-52
Powder Burnt Branch From source to Velley River CTr 7/1/73 1-52-1
Long Eranch From source to Valley River CTr 771773 1-52-2

KRCD - F2IVIRONMENTAL MARAGEMINT
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l ’ exariner or examiners, vill adopt its final action with
. respect to the assignment of classifications applicable
to the waters under consideration. The commission will
publish such action, together with the effective date
I for the application of the. provisions of Genperal
.Statute 143~215.1 ard 143-215.2, a< anended, as a part
) of the commissionts cfficial regulat;ons.
I 48) The final action of the commissicn with respect to the
' assigoment of <classification vith its accormpanying
standards shall contain the coreission's conclusions
l relative to the various factors given in General
Statute 143-214.1(d), and shall specifically include
.the <class or classes tc vhich suh specifically
I designated waters in the watershed or vatersheds shall
be assxgned on the basis of test usage in tbhe interest
of the pub‘;c.
I , (h) . FPreshwvater Classificetions. .
{i) Class ¥S-I; saters rrotected as vwvater
suprlies vbicn are in caxvral and uninnabited
. or- predccinzntly prdevelcped (zot urbanized)
l vatersheds; ©c pcint scitce discharges are
Derzitted zné locel Zzci categexnsnt frograrcs
: to comtrol o©nonpoimt scurce Dpolleticn are
I required; suitaktle fcr 21l Cless C uses;
. {1i) Cleass hS-II; vater grotectad as vater
: : sufrpplies kich ere ir lov <o =noderately
'I"""”'“”" v -—..Geveloped-—-(urbapized) . sztersked
are restrictegd to rrimarily dorestic
vastewater or industrial nor-process waters
l specificelly =approved Lty the ccreission:
local lard ©saragesertt (IoJrags <¢to control
' nonpoint =source pclluticn are = required;
I suitable ftc¢r all Class C tses;
(iii) Class WS-III; vater supply segment with no
categorical restrictioxns on vatershed
I "development or discharges; suitable for all
Class C uses; i
{iv) Class B; =suitable £fcr swvimming, prinary
recreaticn and all Class C uses; )
I,- {v) Class C; suvitable for secondary recreation
- .and fish prcpagation;
' (3) Tidal Salt Water Classificat iops.
I ' {i) Class SA; =suitable for cormercial shell- |
f£isning and all other tidal salt water uses;
- (i) Class SB; suitable for svirzing and prizary
l recreatico and all Class SC uses;
IS:ORTH CAROLINA AD!IHIS’IRATIVE CODE 01,/20/86 2 B=2

Ref 17
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LESCD = ENVIBONMENTAL MANAGENEXNT - T1S: 02B .0100

I | S  .. o ._"- e - ) A Pf6’7
i

(iii) Class SC; =scitable for secondary recreation
I ' and fisk .propagationg
(C) Supplemental Class;f;catlons. . , .
{i) Trout wvaters suitable £for patural trout
l propagation and pz interagce of stocked trout;
(ii) Swvamp  waters; vatets wvhich  have lov
velocities and other natural characteristics
I . vwhich are different fros adjacent streaes;
{(iii) NRutrient =sensitive v2ters; waters requzrxng
limitaticns on nutriexnt 3 aputs.
I ' (iv) Outstanding Resource Wate€rs (ORW): unique and
©  special waters of exceptional state or
national recreational or. ecclogical
significance vhich recuvire special prctection
l to raintain existipg uses.
fb)y 1In detevnzning the best usage I wvaters and gssigning
~zssifications of such waters, the cozsissic:r sazll consider the
l rteria spec;fleﬁ iz Geperazl Steatute 143-2%14.1{S).

c) ¥hen rev151ng the classificaticn ¢ waters, the division

[ 4
i1l ¢dllect vater gualicy data withir izs watersied "for those
rzkencas &a;cn reguire kore strirtgent c:ixvzol tizn reguired by
= existing claéssification. Yovyever, sutz  s:zoplipng may be
~tel t5 only those parazetsss whick 2re suspected to pe
S e

in sign~f;:=nt quantltlcs. )
s ...u;c..: cvuteihed in Secticn 25 JTi2C, 25 .0200 2nd 2ZB
N~

vhich pertain to tne ser:.ec cf c“s_ii; ations and water
ity stenderds shall. kngwn  as tre "Classifications and. - .—--
e Quélity Standards Appl:c;nle tc the Sctriace Waters of North
colina.". - -

story Kote: Statutory Authofity G.S. 1583-214.1
143-215.3 (a) (1) 3
Bft. Pebruary 1, 1¢76;

Anended Eff. Fekruary 1, 158€; January 1, 1985;
-Septegber 9, 1979.

I <

1102 USE OF CLASSIFICATIONS AND WATER QUALITIY STANDARDS

Zistory Note: Statutory Authcrity G.S. 143-2164.13

l . EEf. February 1, 1976;
: Repealed eff. Japuary 1, 1GEE.

103 ANALYTICAL PROCEDURES

rests or analytical procedures to deter:ine confornlty oL mnoan-
ssnformity  with standards will, insofar as practicable and
talzcable, conform to the gquidelipes by the Eavironkental

>tection Agency codified as 40 CFR, Part 136, vhicn are adopted

I)EIH CAROLINA ADNINISTRATIVE CODE 01/20/886 ' 2B-3




r
e
. [ it e e e

. ’ . Ref. ?

S

. ..SOIL. &MATERIAL ENGINEERS, INC. ENG.INEERlNG-TESrlNG-!NSPEC’TION

349 Ea¥t Bluckstock Road, Spartanburg, 5.C. 28301 Phone (803) 574-2360

Foveober 12, 1886

Clifton Precision Company ' A :
Route 1 Box 160 . .

Murphy, North Carolina 28306

L

Attention: Mr. Mike Bogshead

Subject: Monitoring Well Installetion - )
Clifton Precision .
Murphy, North Carolina
1281 86-195 '

Plezse consider this notification c¢f instelleticn of three monitorinz
wells 2t the rsferenced proiect. A regusst foer insizliziion: was submittes
b Ciften ZPrezisien, Murphsy, Norih Cerclinmea, Aftzched zre our Zoring
Logs end Well Schematics.

& ccpr hes beex proviced for submission to Nerih Cearoline

Should yeou have cuestions regerding th
cr iurther infcrmetion is needeg, plez :

n
[14)
se,
th
o

Sincersly,

SOIL ¢ MATERIAL -ENGINEERS, INC.

Lordl L.,Au/

d ohn Whitehead
Geologist

JW/eg - -

EORD, ASKEVILLE WILMINGTO?: FAVITTEVILLE. CRARLTTIE. 8T
4 3 ot )

. C .‘."'--E:-- te. YPTLE EE"' G""“'\V%' Teoe=

pe et
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MONITORING WELL SCHEMATIC

Iweu. Ko, _MW-1

Czte Completed . 10—T7-86

Project No.1262-86-195

¢ e e .. . -t

O.D. OF CASING 2"

LENGTH OF 8CREEN .10'
S8CREEN OPENING 812ZE D, 010

Frotective Casing
I‘:roloctlvo Casing Length

rotective Cesing Stickup

round Surface Eiev.

) Grout

(Type)

|

Wall Cesing Stickup 2!

~0. O Y .
0 Ry :
_d.-.‘ ch L .

h

v

I . Portland -

4

0.‘0; 9
e Acn

r N
ek
RN

Nt

[
N
v

Eentonlte

Pellets

(Type)

Gravel/Sang

I

{
A

EoQ

c

3
L)
(619

r
&)

"‘-'"
1]

Yol

R

.' -~ - - - - - or
=5 .oezth t2 Ter ¢f Bentonlte —_—
X
N
_r;:':
<
- Li.r—hﬂ - - - - .- - - . . . R . — PR —-———
—~
po £ .
X Yal Depth to Top of Gravel/Send i-:'-_

Depth to Top of Screen —_.IL_

Screen

ENDHEIENER TN

Depth to Bottom of Screen .. 23!

Total! Depth 23.5!

TE: ALL DEPTHE REFERENCED FROM GROUKND SURFACE

~
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By, ELL RO, ¥ _MW-9- -
HDrte Completed - 1'9'¢-86
Pr?loct No,1262-86-195

f‘:otocth-o Ctsing" —
l"rotoctln caslng Longth
rotocuvo c:alnn 8tlckup--- ..
o et ¥ —.r \_.. i .. =
lG - : _
round Surueo Euv.
Cen ) Gro-in-\ - - . O ..
l o ‘Portland
- (Type) ; ’
== y
SO
l ‘ = &
Q) £ e
oy k-_-c':\o:
Creing = 2%
b‘-."o,' ’—:'91
2" SCE L8 =EVC el TN
, - 67 iSer
{Size ont Tydel > Ce ot
I Ve [cQ-‘CC' Deoth te Tep of Eentonlle 0.5
= e ——
rvse
T~
i
Eentonlte "'_2"-‘"
I N - Peﬁé{s_ o - i::.ﬁﬂ B T T T TooTTorTm o omom o T

D
AT

ype) Degth to Top of Gravel/Seng _1.5"

Grevel/Sand

Depth to Top of Screen e o

Screen

lﬂ O AR

. Depth to Bottom of Screen 13"
o _  Total Depth ~13.5

|

E: ALL DEPTl-:lé REFERENCED FROM GROUND SURFACE




“ . . - MONITORING WELL SCHEMATIC .

Depth to Bottom of Screen 23’

Total Depth __25'

TE: ALL DEPTHS REFERENCED FROK GROUND SURFACE

WELLNo, __ Mw-3 T - e ©.0. OF caBiNg _ 2" -
lbcu Completed _10=7-86 . : LENGTK OF SCREEN 10!
Project Ne. _1262-86-195 ’ SCREEN OPENING SIZE . 0.010
Frotlective Casing
 §
Frotective Casing Length 2
lProxqctm Casing Stickup
IG.;ound Surface Elev. — )
I il
Grout -
I Portlang -
L (Type)
1 &3 o
DAL o
: Ceiing R 08
S v Rl an mas =
I St SCr sn TN l_ﬁccl L:*;Qi
{S:z¢ zng Type) 'é‘D'é Creot
. - LINe . . .
' b"*‘t.l ['r\’»'d Scerth 1t Tep ¢f Bentonlte —_—t
o7 &2:
Eentcnlte :’2,.-".& "':r;a o o
.,_ e e e P - . £F - -
I" Pellets 527 < ,\;‘-:73‘ 1yt
- r [~ Depth tc. Top of Gravel/Sene —_—
; (Tyoe)
I Gravel/Sand e | Tepth to Top of Screen . 1R'
I Screen <~ -
' =
I =



S : P
cifion - SOIL BORING AKD WELL RECOR - ... P47

Jii°on: Brecision Myrphy,County:__ . Job Ke21262-86-195g 0 ring or Weil Mo el #

. N.c. -
rcc¢ dy:  Donnshoo Drilled by: - Donnehoo @rid Coord.:

Lat.~Llong.:
- Started: 10-7--86 gofl‘ng Depth: 23.5! Static Water L.Y.l
COmplﬂ'ld: 10-7-86 Well Depth: Dol Pcrno(bvlllty Tasts:
'in‘g Methog: HSA Casing:_2" SCH 40 PVC Gravel Peck. Seng
lopment Methods SAP: Screen: 2" PVC 0.010 Slot $eal: Bentonite Pelle
. ey LA ¥ -
IS&MNQ:: Auger Cuttings Grout: Portland ';_:-:::------.:::.m,
- ; o=c
=rvgieal Loges — Chem. Anzlysie: Yes - SRS *-\-:-::::
) £ N ) om-—-:..,-_‘-.n_
r Description . '
E'.".E p 3 " O 30 e o0 [
!
!
100 -Soft to Stiff Yeliow Brows Fine Szndwy Siliy F
CLAY

B0 I 00 R N O T O O O O NN |

(36

-

-Boring-Terminated -6-23:5 - —— -t oo b Lo bbb L

. - s i
— f . .

P—

tlllllllllfllillll"lllllllIlITﬁlIl1ll,lll1lllr1|l'l'r't"r'l'l‘lrrl]ﬁlllu-irl

J.IJ.LLLLLLLLLLLIJ.LLLLLJJ_LJ_LLLU_LLLLU_LLL\,LLLL

G



Ciion  SOIL BORING AKD WELL RECORD . Peg

tlon:_Precision Murphy, County: . Job uc.:l-262-86-195'°,|,,é or Well Ko .- Well #2
. ) N.c. .. * . .
& cd by:_Donnahoo Dritlee by: " Donnahoo Gri¢ Coore.: Lat.=Long.:
:I Gtarted: 10-7-86—" io:lqg Depth: 13,5 Static Water Level £ 0
Completed: 10-7-86 Well Depth: i3.0 Permeebility Teste:
" l.n.c-lllt.hod: HSA Casing: 2" SCH 20 PVC Gravel Pack: Seng
‘lopment Method: SAP Screen: 2" PVC 0.010 Slot LeziSentonite Pellets
W Camples:__Auger Cuttings @rout: Portland M:—-.:-—-'-:-::-::.:.....
N - . Yes \'NNW . e v St = pe e
ir,b‘g Lops: Chem. Anglysls: M e T e tente oem
ot ® TR e o e
Elev. 3 Description
I . o 8 »”0 » a0 [ a0
- E Crushed Stone
; E Soft Gray Micaceous Fine Sandy CLLVY
- ‘Gg Very Hard Dark Gray Fine Sandy CLAY
o ','_:" Ecring Terminated € 13,5 ‘
C O 5
== :
£ o,.d
L -4 :
- 3 !
L - ;
- - I

TS TR
.
*

rlT.rlrrllllTl1llllllllllrlvlilrrrllllllllT’lli

T T pem————



' cifion SOIL BORING AKD WELL RECG . 2T

Itlon Precision Murphv, County: . Job Ke2 1262-86-195: oring er Well Moo Well#

: h Co -

~red by: Donnghoo Drmod by: Donnahoo - Qri¢ Cocore.: . I.ll.-l.ong..

Ic Cterted: 10-7-86-" agnng Depth: o5 o Static wmr l.ont | 18 8¢
.lc Compl;tnd: 10-7-86 Well Depth:__ 23 (° P.rmc;blllty 'l’onu-

“ling Method: __HSA Casing: 2" SCH 40 Pve Qravel Pack: ..,
‘Pelopment Method; SAP gereern: 2" PVC 0.010 Slot $ezi:Bentonite Pelle
;I{ Semples:_Ancer Cuttings @rout: Portlang- e e LT e —
'-Frdcal Lopsz: : : Chem. Anglysle:__Yec L - 3'::'::::

= O PrervacTim e vem o1
, E"-"S Description e
I - Loose Brown Micaceous Fine Seandy SILT
't .
I .‘! = 10 -l
{ . Ve*v Soit Brown Micaceous Fine Sendy Sty
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Rock Units and Aquifers
in the Piedmont and Mountains
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The rocks underlying the Piedmont and
mountains can be divided into two groups:
{1) bedrock, and (2) saprolite (or residuum).
The saprolite underlies the land surface and
ranges in thickness from a foot or two near
bedrock outcrops to more than 100 ft. Bedrock
underlies the saprolite and is the parent rock
from which the saprolite was derived in the
process referred to as weathering.

Many stream valleys, especially those of

- larger streams, are underlain by a layer of

material similar in composition to saprolite.
This material, which has been deposited by the
streams during floods, is correctly referred to
as alluvium. However, to avoid unnecessary
complications, we will lump the alluvium in
with -the saprolite for the purpose of this
discussion. . ‘

The bedrock underlying the Piedmont and
mountains consists of many different types of

- igneous and metamorphosed igneous and

sedimentary rocks. The Generalized Geologi-
cal Map of North Carolina accompanying the
discussion of WATER-BEARING ROCKS
divides the bedrock in the Piedmont and

26

mountains into six units. The 1:500,000 scale

Geologic Map of North Carolina, published in-
1888, divides the bedrock in the same areainto .

48 different units. But, a much larger number of
units have been identified and are shown on
larce scale geologic maps.

The bedrock units differ from each other in
mineral composition and other geologic
charactgristics. Fortunately, these differences
do not result in large differences in hydraulic
characteristics so that it is possible to combine
the bedrock units into a relatively small number
of hydrogeologic units.

The accompanying map shows the hydro-
geologic units into which the bedrock in the
Piedmont and mountains has been divided by
the U.S. Geological Survey and the North
Carolina Groundwater Section. ‘

The most productive hydrogeologic units
are the Great Smoky Mountain belt and the
Blue Ridge-Iinner Piedmont belt. The least
productive units are the Carolina Slate Belt and
the Triassic Basins. The Charlotte Belt is
intermediate in productivity.
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Ground-Water Situation -
in the Piedmont and Mountains

1

///,‘- Sprlng

The saprolite (weathered rock) that forms
the land surface in the Piedmont and
mountains consists of unconsolidated granu-
lar material. It thus contains water in the pore
spaces between rock particles.

The bedrock, on the other hand, does not

porosity. It contains water, instead, in sheet-
like openings formed along fractures (that is,
breaks in the otherwise “solid"” rock). Fractures
in bedrock are of two types: (1) joints, which
are breaks along which there has been no
differential movement; and (2) faults, which are
breaks along which the adjacent rocks have
undergone differential movement.

Faults are formed during earthquakes and

generally contain larger and more extensive

" openings.than those developed along joints.

Joints, however, are far more numerous than
faults.

Fractures (joints and faults) are more
abundant under valleys, draws, and other
surface depressions than under hills. In fact,

" have any significant intergranular’ (pnmary)*"“

geolcgists assume that it is the presence of
fractures that determined the position of
valisys in the first place. Fractures tend to be
more closely-spaced and the openings
developed along them tend to be larger near
the surface of the bedrock. Most {ractures

“appezsr to be'ion'water-bearing below a"depth T

of 300 to 400 ft. Large water-bearing openings,
penetrated below this depth are probably
associated with fauits.

The ground-water system in the Piedmont
and mountains is recharged by precipitation
on the interstream areas. A part of the
precipitation infiltrates through the unsatu-
rated zone to the water table, which normally
occurs in the saprolite.

Ground water moves laterally and downward
through the saprolite to points of ground-
water seepage (springs) on the hillsides and to
the streams inthe adjacent valieys. Some of the
water in the saprolite also moves downward
into the bedrock and, thereafter, through the
fractures to the adjacent valleys.



Hydrau‘lié Characteristics of the
Piedmont and Mountain
Ground-Water System

" WATER TABLE °

STORAGE
IN
SAPROLITE

e
™

CROCK

One of the most bas:c concepts of ground-
water hydrology is that aguifers function both
as reservoirs, in which water is in storage, and
2s pipelines, which. transmit water from one
point to another. This is referred to as the
reservoir-pipeline concept. This concept forms
a useful basis on which to discuss the hydraulic
characteristics of the Piedmont and mountain
ground-water system.

The reservoir (storage) function of aquifers

- depends on the porosity. The pipeline function

depends on the hydraulic conductivity and the
thickness of the aquifer. The approximate
range in porosity and hydraulic conductivity
for the saprolite and bedrock-is shown in the

s following table.

= ST(::AGE

BEDROCK

]
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Ref 10

\ssoaocx

¢~ FRACTURES

S U U -Hydraulic S

conductivity In
Rock type Porosity in percent  feet per day

Saprolite 20-30 1-20
Bedrock 0.1-1 1-20

The zbove values suggest that the principal
difference between saprolite and bedrockis in
water-storage capacity. In other words, the
saprolite has the capacity to store a much
larger quantity of water than does the bedrock.
This is not the entire story, however.

As we noted above, the capacity of an aquifer
to transmit water depends both on hydraulic
conductivity and on aquifer thickness. The part
of the bedrock containing water-bearing
fractures is several times thicker than ‘the
saprolite.

IR




We can then, without great error, view the
ground-water system in the Piedmont and
mountains as consisting of a saprolite reser-
voir overlying a bedrock pipeline consnstlng of
numerous small, interconnected pipes. In the

vicinity of a pumping well the bedrock -
fractures (“pipes”) convey water from the

saprolite reservoir to the well.

~ The yield of a well drawing from fractured
bedrock depends on several factors. The most

important of these are believed to be:

1. The number, size, areal extent, and
degree of interconnection of the fractures
penetrated by the well,

2. The thickness of saturated saprolitein the
vicinity of the well and the specmc yield of
the saprolite, and

+
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3. The hydraulic conductivity of the sapro-
lite and the nature of the hydraulic con-
nection between the saprolite and the
bedrock.

The number and the size of the fractures
control the rate at which water can enter the
well. The areal extent and degree of intercon-
nection of the fractures control the size of the
area that supplies water to the well.

The thickness and the specific yield of the
saprolite determines the volume of water
available from storage in the saprolite. The
hydraulic conductivity of the saprolite and the
nature of the hydraulic connection between
the saprolite and the bedrock determines the
rate at which water can drain from the
saprolite into the bedrock fractures.
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Hydraulic Conductivity of Selected Rocks
Hydraulle conductivity (rounded values)

- e,

Meterlal “(1/day) ' [{gal/dey)/111] (melers/day)
parse $2nd ..eeeaa.n eieans eeeean 200 © 1500 .60
%g?jium [Y-11 1 I ceeesss 130 1000 40
Sclt Viesseesseas Ceretressensrnsnane . 1 5 0.2
G2y eeerssrnonensecnnnnns eeeeees 0.001 0.01 0.0004
Limestone (Castie Hayne) ...... +ees 300 2000 80
S2prolite ceeeeees tereteraeinciaens . S S0- 2
G'anneand gNeISS ..eevicrccanoeens ) . 50 2
118 vereeanenes eeeerenennen creee. 3 25 1
0 . :

' - Hydraulic conductivity replaces the term “field coefficient of permeability” and should be used when
rﬂ.ernng to the water-transmitting characteristic of material in quzntitative terms. Itis still permnssxble
-ta refer in qualitative terms to “permeable™ and “impermeable” material.

r
FA OBLEM - Determine the hydraulic conductivity of the confined aquifer shown in the preceding
:-a jing in both feet per day and gallons per day per square foot.

(1) Solution in feet per cay

Qdi _ 150 {t 1 1 150 {2
= = : ft_ 15 - +50 4/day
K= Zen day e X 14t day ftf 50 t/day

(2) Conversion of feet per cay to gallons cer day per squéare foot

15080 o 7.5 cal _ 4425 (ga/d)/it:

13
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Transmissivity
\ dl=1 mile |
| |
-7 B;v—z: ) ==
~ - fdp= - = SN
~ L SANEPN h _I__“ - :\/@%
e e ey T ey O W o S
== S CONFININGS BED = =y 7 °
T Cloy—=— ==/
d by bt ..- - ——t—P
.-....-, L A ve t e o _—-b'/
'connnso AR B LNy
AQU\FER . bEI00N Ty
o 5°"d "K |son/duy el
“CONFINING BED=Cloy =————V{/ :

The capacity of an aquifer to transmit water
is referred to as its. transmissivity. The
transmissivity (T) of an aquifer is equal 1o the
hydraulic conductivity of the material compris-
ing the zquifer multiplied by the thickness of
the aguifer. Thus

T = Kb (1
whare T-is transmissivity,

K is hydraulic conductivity, and
b is equifer thickness.

T e e Average Values of Hydraulic Con'ductivliy,'Th'Ckness,'and“Transmlsswuy' e

MIO

As was the case with hydraulic conductwny,
. transmissivity is also defined in terms of a unit
hydraulic gradient. : '
If we combine equation 1 with Darcys law.
(see HYDRAULIC CONDUCTIVITY), the result
is an equation that can be used to calculzte the
quantity of water moving through a width, w, of
an zquifer. Thus,

—kadl 8h _ kpywdh
Q = KA =~ = K(bw) di (Kb)w 5

gh (2)
ar

Equation 2isalso used to calculate transmis-
sivity, where the quantity of water (Q)
discharging from a known width of @quifer can
bedeterminedas, forexample, with streamflow
mezsurements. Rearranging terms, we obtain

__Qdi
T_wdh (3)

The units of transmissivity, ascanbe demon-
stretec with the preceding eguation, are

QTw

T - Uicayh iy _ _to

(fty (it day
Secause trensmissivity depends both on K
anc b, its value is different in ditferent aquiters
and from plece to place in the same aquifer.

for Selected Aquifers In North Carolina

Hydraulic Conductivity Thickness Transmissivity

Aqulter (ft./dey) (1) (1t2./¢ey)
Post-Yorktown deposits 50 20 1000
Yorktown Formation 50 40 2000
‘Castle Hayne Limestone 300 100 30000
Cretaceous deposits 20 200 4000
Saprolite 5 . 50 250
5 200 . 1000

Granite and gneiss

Transmxsswnty replaces the term “coefficient of transmissibility” because, by convention, an aquifer
is transmissive and the water in it is transmissible.

PROBLEM- Determme the quantlty of water (Q) moving through the segment of the confined aquiter
shown in the preceding drawing in both ft3/day and gzl./day.

(1) Calculation of transmissivity

T =Kb = 150 ft X 100 ft _ 15.000 ft2
day 1 day

(2) Solution In ft. ’/day

dh _15,000 ft2 ,, 5280 ft 1 ft 3
Q=Tw— X - 15,000t
g day 1 5280 " say
(3) Conversion of {t*./day to gal./day
15,000 ft2 7.5 gal _
day X - 112,500 gal/day
37
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TO: Fil

Ref. 11

4 March 1987

e

FROM: Stan Atwood !)452\_

RE: Tri

-County Community College

I spoke with Dr. Leon Tatham, Dean of Instruction,.who supplied the
following information: '

1. The 55-gallon drum, marked trichloroethylene, that was found in
the machine shop contains motor oil. The drum has apparently
been there for 10 to 15 years; its origin is unknown.

2.  The machine shop was opened in 1981 or 1982; prior to this it
was used for storage.

3. The DOT used this building earlier as a maintenance shed and
garage. Pits inside the building were used for servicing
vehicles. '

A, There are tun wells on-site; one under the water tower

(270 ft. deep, water level less than 20 ft.), and one next to
the body shop (depth not reported).

5. The campus property totals 77 acres. The property line runs to

SA/tb/0187b

the river.
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FORTRAIT OF A CHANGING SOUTHERN STATE
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-ABand above
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.{ 44-46
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b1 36-40 ) .
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Source: U.S. Department of Commerce, Weather and Climate in North Caroling, 1972, . .

Figure 5.3. Mean Maxlmu’m'Temperature inN.C.
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JANUARY 3
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.| 26.50
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Source: U.S. Department of Commerce, Westher and Climate in North Carolins, 1972,

Winter The alternate passage of low- and high-
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 10°
F., and midday temperatures reach into the forties,
making the winter season very tolerable by northern
standards.

January average temperatures shown in Figure 5 2
illustrate the mildness of winters. Only at the highest
elevations do temperatures average below freezung The
mean temperature for January at Mount Mitchell is 28.7°
F., the lowest in the state. Yet, at Asheville, located on the
lee side of the mountains, temperatures for January
average 39.4°F.

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

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

In the Piedmont, latitude is the primary control on
temperature, and the isotherms maintain a 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.

£
M



. Figu::u-S.d. Mean Minimum Temperature In N.C.

January Mean Maximum and Minimum

Temperatures Figure 5.3 illustrates the temperature
paltern across North Carolina on a typical afterncon of
the coldest month. The cool waters of the East Coast are
responsible for the isotherms taking an abrupt infand
turn to the north before resuming the northeast-southwest
pattern usually found on temperature maps. This dis-
tribution indicates that midday temperatures in January
are highest a short distance inland from the coast unlike
the pattern of mean temperatures that indicates a smooth
gradien! from the coast westward. Also, in the mountains,
isotherms of mean maximum temperature are more
numerous and some “islands" or “pockets” of cool
temperatures exist. The greater ranges of temperature
are associated with mountain valleys where nights are
cold and days are warm, causing patterns of maximum
temperatures to contrast significantly with mean
temperature distributions.

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

Average Annual Heating Degree Days There are
climatically significant measurements of heat energy
variation other than the direct determination of tempera-
ture, the cyclical occurrence of certaintemperature = * |
levels, or the periodicity of temperature realms. These
measurements relate to temperature efliciency interms -
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 onthe
assumplion that a temperature of 65° F. within a building
is the minimum thermal threshold for normal human
comfort, The hegative 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
consumplion, and removes the guesswork fromthe
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. .

JANUARY.

k.

12 30933

Degrees Fahrenhéit
%] 40and above

b31:1 36.40
s 32-36
28-32
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Source: U.S, Departm'_ent of Commerce, Weather and Climate ih North Carolina, 1972,

Figure 5.5, Average Annual Heating Degree Days in N.C.
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When high-pressure systems (anticyciones) dominate,

. clearto partly cloudy weather prevails. Receiving, on the
average, 50to 60 percent of total possible sunshine, North
Carolina receives more hours of winter sunshine than do
states to the north and to the immediate west, Sunshine is
more prevalent in the southeast around Witmington, and
diminishes rapidlyasthe 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 norlhward 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. Rainfal) diminishes slightly
in April, butincreases toward the summer as cyclonic ac-
tivity gives way lo thundershowers and their heavy down-
pours. Although more precipitationis received in the state
during May and June, there are fewer hours and days in
which rainfall occurs, indicating a higher precipitationin-
tensity.

Mean temperatures range from the fifties in April to the
seventies in June for all places save those at high eleva-
tions. The days are marked by cool nights and warm after-
noons with relative humidities at optimal levels forhuman
comfort. As the daylight period lengthens, sunshine per-
centages andtotals increase totheirhighest 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-
lrated by Figure 5.8, the beginning of the freeze-free sea-
son varies across the state from 1 March to 10 May, a dif-
lerence 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 rétards 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 ils last freezes between 1 and 10 April,
aboutien tofifteen days laterthanthe Coastal Plain. Inthe
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
drainsinto 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
andthe higherelevations are "verdant” or “thermal” belts.

Figure 5.7. Average Annual Snowfallin N.C,
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Source: U.S, Department of Commerce, Climatological Summary, 1966.
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Figure 5.8. Average Date of Last Freezing Temperaturein N.C,

after May 11
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Source: U.S. DAepartment of Commerce, Weather and Climate in North Carolina, 1972
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Figure5.10. Mean Maximum July Temperature in N.C.
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These strip-like regions have longer Ireeze-free seasons
and thereby show earlier dates for the end of the freeze
period than their surroundings. They support frost-
susceplible vegetation long after the greenery has
disappearedinnearby 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 therelief
afforded by sea breezes along the coast, elsewhere in
the state summer is a season of extremes. Mean monthly
minimum temperatures for July and August are in the
upper seventies and eighties and mean maximum
temperatures reach into the nineties.

However, to quote a popular adage, "it's not the heat but
the humidity,” and North Carolina’s 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 5.9), However, inthe 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
atemperature of 90° F. on the average of only one day
each year, while Wilmington, a short distance from the

.coast, has an occurrence of 90° F. temperatures about

twenty-four days annually. In contrast with these loca-
tions, Raleigh and Winston-Salem mean temperatures for
July are slightly lower, but the average number of days
onwhich a lemperature of 90°F. or above is experienced
increases to more than forty. :

‘J



in the Mountains, the effects of altitude reduce mean
temperature values sharply. The temperature gradient in
July is even sleeper than in January. Easl 1o west across
Caldwell County, mean temperatures drop from 76°F. to
68° F. and Mount Mitchell remains the coolest site in the
state with a July average of 59°F. At Asheville, the
warmest month averages 73.8° F, and.only seven days

during the summer show temperatures reaching to 90°F. ‘

Wilh 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 alternoon in July are shown in Figure 5.10. In
the Coastal Plain, isotherms representing mean maxi-
mum lemperalture 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-
lures inexcess of 92°F. are experienced. Inthe
Piedmont, maximum temperatures average between

88° F. and 92° F. Toward the Mountains, midday highs
drop to more pleasant levels. In Swain and Haywood
countiés, 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-
peralure values are reversed (Figure 5.11). Minimum
temperatures represent nighttime conditions and their
dislribution indicates that the effect of the oceanis to
warm adjacent areas. Farther inland, the more rapidly
cooling land causes the temperatures to be tower, Thus
the maps showing average July maximum and minimum-
temperatures portray the daily relative change in influ--
ence from ocean lo land and back again along the
coaslal 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. Inthe Mountains, 50°F. and 60° F. temperatures
indicale 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 alternoon 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 51o 7 inches ol rain for each of these months.
The coastal region around Wilmington and the south-
western counties are the rainiest areas in the state

. . .- T e LA Tl T e - -

Figqre 5.11. Mean Minimum July Temperature in N.C.
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having over 8 inches of precipitation and an average of
fourteen rain days in July. By August the hurricane
season has arrived and these storms may contribute a
significant percentage of rainfall to monthly totals and
continue to do so well into the fall.

Average Growing Degree Days Similarin 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 for example, a daily mean temperature
of 50°F. will indicate ten growing degree days ora 10°F.
departure from the base minimum of 40°F, These units
are then accumulated for the year and averaged over a
period of time to provide us with the data for preparing
Figure 5,12, Since each plant requires a certain amount

Figure5.12. Average Annual Growing Degree Days ‘
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Flgure 6.15. Avorago Annual Pracipltationin N.C,

Autumn is the driest scason of the yoar and rainlall
amounts arop below 3 inches throughout central and
“castern North Carolina during October and November.
Cyclonic activity increases as thunderstorms become
less frequent until by late November they seldom ogcur.

As illustrated in Figure 5.14, freezes begin early in
October inthe Mountains and slowly move eastward
loward 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
mottied 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 foundin
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.
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Although rainfall is heaviest in the summer, evaporation
and transpiration lossg’s are also great. Consequently,
the summer season is deficientin its supply of soil -
moisture and irrigation'may be required to sustain crop
needs.

Although it is considered to be a wet state, North
Carolina nevertheless has its occasional "bout with
drought.” Recently, the Piedmont and Inner Coastal Plain
suffered through an especially severe drought. in 1968,
negative rainfall departures amounting to as much as 26
inches were computed by individual stations within this
area. On the other hand, 1972 proved to be an abnor-
mally wet year. During that year, Raleigh, which has an
average annual precipitation of 46.35 inches, experi-
enced a total rainfall of 51.74 inches. Raleigh's weather
records may be used to illustrate the variations in yearly
precipitation amounts. In the capital city, annual totals
have varied from a low of 30 inches in 1933 to a high of
64 inches in 1936. On a monthly basis, rainfall variation
for July has ranged from 12,36 inches in 1931 to as little
as 0.38 inches in 1953. Yet precipitation variability in
North Carolina is moderate compared with those states
where rainfall totals are significantly iess 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 representalive figure.

" Water Balance
- The “wetness” or “dryness” of any region is mirrored by

its ndtural 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 elfectiveness
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Figure 5.20. Mean Annual EvaporationinN.C,

soil moisture requirement is satisfied, additional precipi-
. tation will drain to the underground water table or run off
the land as surplus water.

Figure 5.18 provides the water balance deficits for the
stale 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
waler balance surpluses. Being a wet state, North
Carolina's water budget indicates surpluses exceeding
deficits by large amounts. While most of the Piedmont
and Coastal Plain have surplus water up to 15 inches, the
Outer Banks and the Mountains show surpluses above
15inches. In the southwest corner of the state, water
surpluses amount to as much as 30 inches.

Mean annual evaporation for North Carolina is shown in
Figure 5.20. Evaporation rates and totals are related to

. lemperature, wind velocity, and relative humidity. Where
temperalures 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 theirassociated winds are
common to North Carolina: cyclonic and convectional
thunderstorms, hurricanes, and tornadoes. These storms
are integral paris 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.’

Figure 5.18. Water Balance Deficitin N.C.
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Figure 5.19. Water Balance Surplusin N.C.
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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 torce and higher, their velocities are of singular
importance because of their destructive capabilities.
Damaging winds are usually associated with infrequent
hurricanes and tornadoes and, attimes, 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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Note: Wind speeds are noted in miles per hour,

Wind speeds have been averaged for each zone of
prevailing winds. Winds tend to diminish in speed
westward from the coast where sea breezes and offshore
storms contribute to velocities that average twelve miles
per hour. Throughout the Inner Coastal Plain and the
Piedmont, the mean wind speed is nine miles per hour,
and in the western counties, representative wind speeds
are seven and eight miles per hour. On a daily basis,
wind velocities are lowest before dawn and highest
around midafternoon. Seasonally, winter, with greater
temperature and pressure contrasts, shows the most
rapid air movement and summer is the time of lowest
wind speeds.

Thunderstorms Thunderstorms are vertically de-
veloped storm systems that involve lightning and thun-
der. Produced by instability in the atmosphere, these
storms are sustained by the conversion of water vapor
into rain and hail, which causes the release of enormous
amounts of energy. This energy resulls in vigorous
updrafts of rapidly moving air. The intensity and turbu-
lence of an individual thunderstorm is related to the
degree of atmospheric instability and the supply of latent
energy released by the condensing of water vapor. In
structure, the typical thunderstorm is a collection of
convectix;e cells each averaging a mile or more in
diameter, A cell is comprised of columns of rapidly

rising air'separated and counterbalanced by downdrafts

of slower moving air. Associated with thunderstorms and .

their bulbous facade are heavy downpours of rain, hail,
gusty and squally winds, and of course, lightning and
thunder.
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enhanced by (1) atmospheric instability that is linked to
high surface temperatures, (2) atmospheric moisture that
supplies the latent energy requirements, and (3) some
triggering device to start the convection process,

. thunderstorms occur more frequently in regions of warm

temperatures and high humidities. North Carolina’s
climate is conducive to thunderstorm development and
the state experiences violent local storms forty to fifty
days each year. For the United States, Florida and the

. Gulf Coast lead in the number of days with thunder-

storms. Heroe, 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 (a!l types) and the triggering supplied by
mountain and frontal slopes results in the most thunder-
ous area to be found in the state (Figure 5.22).

Hurricanes Inthe latter half of the year, the United
States is visited by hurricanes. Originating over tropical
oceans as small cyclones, under favorable conditions
hurricanes become large, intense storm systems. Their
winds exceed seventy-five miles per hour and spiral
counterclockwise around an “eye"” of very low pressure.
Sustained by the ocean that breeds them, these storms
are driven by the heat released from condensing water
vapor. Covering tens of thousands of square miles,
hurricanes move slowly and deliberately, at speeds
between fifteen and fifty miles per hour, delivering
prodigious amounts of precipitation to areas over which
they pass. Moving out of the tropics, hurricanes of the
Atlantic Ocean generally invade the Gulf of Mexico, or
veer northward toward the middle latitudes, occasionally
penetrating the continent, or skirting the coastline as far
north as New England. Hurricanes are sea monsters and
diminish in intensity as they move inland and away from
their source of energy. Although capable of great
destruction, hurricanes 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 kifler 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

. .

Thunderstorms

Number of Days
(] 80 and above
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20-40
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Source: Glenn T. Trewartha, Arthur H. Robinson, and Edwin H.
Hammond, eds., Elements of Geography, S5th ed. (New York:
McGraw-Hill Book Co., 1967). -

year, but as many as eleven in one year have been
observed. North Carolina has experienced twelve espe-
cially disastrous hurricanes since 1900. Cape Hatteras,
extending as it does into the ocean, is affected by
hurricanes more than any other area of North Carclina
(Figure 5.23). lts low-lying sandy surface is especially
vulnerable to the combined effects of high winds, high
tides, and flooding associated with these storms. P
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25 February 1987

TO: File

FROM: Stan Atwood 4O —

RE: Tri-County Community College
NC D038551263

I called Dr. Leon Tatham, Dean on Instruction, at the above
institution. They have 1316 students and faculty this quarter. There are
four primary buildings on campus with a fifth under construction. In
addition, there are three "'support' buildings.

SA/tb/0181b

_Ref 15



- 25 February 1987

TO:  File
FROM:  Stan Atwood ,J£3\_

RE: Emerson Electric Co. and Tri-County Commmity College

I spoke with Bob Wood, Cherokee County Healtﬁ Director, by telephone

to report results from samples taken on 11 February 1987 and to ask him for
some additional information as follows:

1. The Health Department has sampled the well at Peachtree
Elementary School and the results were negative. Mr. Wood
reported 250 students, faculty, znd staff at this school.

2. Emerson Electric employs between 330 and 500 people. Two of
their drinking supply wells are iccztel near the water tower
on the northeast sids of the properiv. A third well, located
on the northeast sile of the prioeriy nzs been shut down due
To contamination,

m

5. <Ciirion Precision employs 476 rsople.

" 4. The Murphy Medical Center, across the -street from Emerson, . ..

has 50 beds in the hospltal and about 60 beds in the nursing
home.

5. Tri-County Community College has been using bottled water for
drinking since. the contamination ch detected. The wells
still supply all other water needs.

SA/tb/018lb
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JARC Monographs on the Evaluation of the Ccreinogenic Risk 545
of Chemicals to Humans (1979), Voiume 20

TRICHLOROETHYLENE

This compound was .considered by a previous Workiag Group, in
February 1976 (IARC, 1976a). Since that time new data have become
available and these have been incorporated into the monograph and taken
into account in the present evaluation.

Two reviews on trichloroethylene are available (Lyman, 1978;
Mercier, 1977).

l. Chemical and Physical Data

1.1 Synonyms and trade names

Chem. Abstr. Services Reg. No.: 79-01-6
Chem. Abstr. Name: Trichloroethene

Synonyms: Acetylene trichloride; 1l-chloro-2,l-cdichloroethylene;

1,1-dichloro~2~-chloroethylene; ethinyl trichloride; ethylene
trichloride; TCE; Tri; trichlorethylene; 1,1,2-trichloroethylene

Trade names: Algylen; Anamenth; Benzinol; 3Zlacosolv;
" Blancosolv; Cecolene; Chlorilen; Chlorylea; Chlorylen;
“mo oo “Chiprylen) T Cirecsolv; T Crawhaspol; Densinfluat] ~ Dow-TTi; ~ Dukeron;
Fleck—Flip;. Flock Flip; .Fluate; Gemalgene} Germalgene; Lanadin;

Lethurin; Narcogen; Narkogen; Narkosoid; Nialk; Perma-A-Chlor;
Perm~-A-Clor; Petzinol; Philex; Threthylen; Tnrethylene;
Trethylene; Triad; Trial; Triasol; Trichlorar; Trichloren;
Triclene; Tri-Clene; Trie;ene; Trielin; Triklbne; Trilen;
Trilene; Triline; Trimar; Triol; TRI-plus; TRI-plus M;
Vestrol; Vitran; Westrosol

1.2 Structural and molecular formulae and molecular weight

- (o] Cl
. = N
- H/ Cl
CoHC13 ' Mol. wt: 131.4
a2 L T MR 2 G S
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1.3 Chemical and physical properties of the pure substance

From Weast (1976), unless otherwise specified

€:))
(d)
(c)
(@
(e)
(€3]
(g)

(h)

(1)
&)

(k) -

Description: Colourless liquid (Irish, 1963)

Boiling-point: 87°C

Melting-point: -73°C

Freezing-point: =-86.8°C (Irish, 1963)

Density: dﬁo 1.4642

Refractive index: n%o 1.4773

Spectroscopy data: Avap < 200 nm; infra-red, Razan, nuclear

magnetic resonance and mass spectral deta have besn tabulated

" (Grasselli & Ritchey, 1975).

Solubilitv: Miscible with water gO.lZ w/v at 20°C) (Irish,
1963); miscible with acetone, ethanol, diethyl echer, chloro-
form ancd oils (Lloyd et ci., 1975)

Volatility: Vapour pressure is 77 mm at 25°C (Irish, 1963).

Vapour density: 4.54 (air = 1) (Irish, 1963)

Stabilitv: - Nonflammabléj when pure an¢ containing a
stabilizer, it is stable in presence of air, moisture, light
and in contact with metals up to 130°C. +When heated with
ozone, it decomposes rapidly into products such as hydrogen
chloride, phosgene, carbon monoxide and chlorine peroxide.

At 700°C and above, the vapour decomposes to give a mixture of
dichloroethylene, teérachloroethylene, carbon tetrachloride,
chloroform and methyl chloride (Hardie, 1964). ) Upon contact
with certain metals, high temperatures, open flame or ultra-
violet light, it decomposes almost instaztly to phosgene and/
or hydrogen chloride, chlorine and dichlcroacetyl chloride.

In the presence of alkali, trichloroethylene decomposes to

highly toxic dichloroacetylene (US Occupztional Safety & Health
Administration, 1975).

(m
1.4 Te

) Tr
Usp, te
Typical
86.6-87
alkalin-
ration,

An
cr comb-
1576b)
ethylen-

Sp
specifi
-- nonvola

2.1 Pr
(a

Tr
on the
first ¢
of acet
by reac
this me
produce
tion of
is used




TRICHLOROETHYLENE 547

(1) Reactivity: The most important reaction of trichloroethylene
is its oxidative breakdown of atmospheric oxygen, greatly

accelerated by elevation of temperature ‘zad exposure to light,
especially ultra-violet; not hydrolysed by water under normal
conditions; 'réacts with alkali under pressure at 150°C to
produce glycolic acid and with sulphuric 2cid to give mono-

chloroacetic acid (Hardie, 1964)

(m) Conversion factor: 1 ppm in air is equivazlent to 5.37 mg/m3.

1.4 Technical products and impurities

Trichloroethylene is available in the US in hizh-purity, electronic
USP, technical, metal degreasing and extraction graies (Hawleyr, 1971).
Typical analysis of a commercial grade is: boiling-rznge at 760 m=,
86.6-87.8%C; density, dl° 1.467-1.471; acidity (as EC1), 0.00057 max;
alkalinity (as NaOH), 0.8012 max; no free halogen; residue on evapo-
ration, 0.005 max; moisture content, not cloudy at -12°C.

-
R

Antioxidants, such as amines (0.001-0.017 or e) (Copelin, 1957)
or cozbinations.of epoxides such ‘as epichlorohydrin (sse also IARC,
197éb) and esters (0.2-27 total) (Starks, 1956), =zre z2dzd to trichloro-
ethvlene.

Spécifications for trichloroethylene produced Ia Japan are:
specific gravity (15°C/40°C), 1.4680; boiling-range, 86.5-88.2°C;

-~ nonvolatile matter, 0.0057 max; acid content (as HCl), 0.0002% max.

2. Production, Use, Occurrence and Arzlvsis

2.1 Production and use

(2)

Production

Irichloroethylene was prepared by Fischer in 1854 during experiments

on the reduction of hexachloroethane with hydrogen (Zardie, 1964). The
_ first commercial method for its preparation was the dehydrochlorination

of acetylene-derived 1,1,2,2-tetrachloroethane (see zonograph, p. 477)

by reaction with calcium hydroxide or by gas-phase prrolysis. Although

this method is still used today, over 907 of the trichloroethylene
‘produced in the US is prepared by the chlorination zad dehydrochlorina-

tion of 1,2-dichloroethane (see monograph, p. 429). Tne same process

is used in Japan.

e T L L et
A S -
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‘Trichloroethylene has been produced commercizlly in Austria and
the UK since 1908, in Germany since 1910, in the US since 1925 (Hardie,
1964) and in Japan since 1935. Production of trichloroethylene in the
US in 1977 was 132 million kg (US International Trade Commission, 1977);
cutput has been decreasing since 1970, when a reported 277 million kg
were produced by 7 companies (US Tariff Commissioa, 1972), due primarily
to legislation restricting the use and emissions ¢f trichloroethylene
and to the closing of 3 acetylene-based and 1 ethrlene-based plants.

US exports of trichloroethylene in 1976 were 16 million kg, mostly
to the Federal Republic of Germany (3.8 million kg), France (3.4 million
kg), Mexico (2.1 million kg) and Brazil (2 millio= kg) (US Department

of Commerce, 1977a). US imports during that year totzlled 7 million kg
(US Department of Commerce, 1977b).

At least 9 companies in westera Europe produc: crichloroethylene,
with a total production in excess cf 200 million kz/wveer. In at least
3 countries (the Federal Republic ¢ Germany, Franze and the UK) annual
production is estimated to exceed 50 million kg/vezr. These countries
end Italy import and export 10-50 miliion kg/vear :trichloroethylene.
~nnuzl production of trichloroethvlene in eastern Zurope is estimated
to te more than 100 million kg.

In Japan, 4 companies produced 80 million kg :zrichlorocethylene in
127€, compared with 106 million kg in 1972; in 1975, 11 million kg
trichloroethylene were exported.

(b) Use

0f the trichloroethylene produced in the US iz 1977, 827 was used
for vapour degreasing of fabricated metal parts, 13T was expecrted and
the remainder (37%) was used in a variety of miscellanzous applications.

Trichloroethylene is widely used in vapour dezrezsing, since all
its physical and chemical properties fall withiz the limits required
in such processes. One disadvantage of trichloroethxlene in this use
is its high photochemical reactivity, which causes smog and led to
restrictions on its use. Since trichloroethylene Zezocposes rapidly
upon exposure to high temperatures, open flame or uvitra-violet light
[see section 1.3 (k) ], a proposed standard was issuad by the US Occupa-
tional Safety and Health Administration on 20 Octoter, 1975, which
requires that operations involving high temperatures, open flames or
ultra-violet light take place outside areas in which trichloroethylene
vapours are present, unless such operations are approrriately shielded
and ventilated (US Occupational Safety & Health Adcinistration, 1975).

of

-Miscellaneous applications of trichloroethylenz Include its use as
a solvent in the textile industry; as a solvent fcr zdhesives and
lubricants; and as a low-temperature heat transfer fluid. It has also
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been used as a component in several consumer products (e.g., Spot removers,
cleaning fluids for rugs) (Lléyd et cl., 1975). '

A pharmaceutical grade of trichloroethylene is used as a general
anaesthetic in surgical, dental and obstetrical procedures aad as an
analgesic in the treatment of trigeminal neuralgia. It has been used
as a disinfectant and detergent for skin, minor wounds zné surgical

instruments. It has also been used on a variety of animels as a
volatile anaesthetic.

The use of trichloroethylene as an extraction solvent (e.g., for
use in the manufacture of decaffeinated coffee and for the extraction
of spice oleoresins) was approved by the US Food and Drug Adzinistra-
tion (FDA) for many years. However, on 27 September 1677, the FDA
proposed regulations prohibiting the use of trichloroetiviens as 2 food

additive, directly or indirectly.

Specific examples oI practices to be

prohibited include use in hop extraction, decaffeinatio:
the isclztion of spice oleoresins, adhesive coatings ani

. ¢Z cofie2,

coczonenss,

and in wvinyl chloride-hexene~l copolyrers. Food contaiaing any zdded

or detectable level of trichloroethylene will be deermed tec bz adulterated
.wnen the final order nas been issued. On the same datz, the ¥DA zlso
proposed a2 regulation that any human drug containing trichloroethriene
will be considered a new drug and will be deemed tc be zigdraacded;

under this regulation znaesthetics containing trichlorozthrlzne would

be banned, It was elso proposed to declare trichloroe:hwviezz a
delererinns cuheranrs, thavshy pcaucine nmr coemetic preluct containing it
to be cdeemed adulteratsed under existing law. The IDA zlsd zrcposed a2
‘regulation prohibiting the use of trichlcroethylene zs za zdditive in
animal and pet food; such practices as the use of tricilcroethwlene
for the extraction of oil-seed products would be prohibizeZ. The FDA
also proposed an order prohibiting the use of trichloroechlene iz
animal drug products, such as its use as an inhalation zazssthetic,

skin disinfectant and in detergents (US Food & Drug Admianistration,
1977). ’

a

-y See o

15

No data on its use in Europe were available. In 1577, trichloro-
ethylens was used in Japan in metal cleaning (637), solvent and other
uses (237) and exports (14%). i

It was reported in May 1978 that trichloroethylene has been
accepted by the US Environmental Protection Agency as a zandidate for
issuance of "a’ notice of a rebuttable presumption against renewal of
registration (RPAR) (see General Remarks on Substances Consicered,

P. 31) on the basis of its possible carcinogenicity (Ancz., 1978).

The US Occupational Safety and Health Administratio='s health
standards for exposure to air contaminants require that zn erployee's
exposure to trichloroethylene not exceed an 8-hr time-weighted average
of 535 mg/m3 (100 ppm) in the working atrosphere in any 5-%r work shift




,‘ ‘“"!é‘e;:;
e,

P "‘.'.,. 43_ WA 34,

AR ﬂaﬁﬁﬁst
et Mg, A "‘.;.3{5%1,;:;3&_‘ i fa
TS D B A N R B R R T X s e
PR @?*ﬁm* 35 3ak w0 L Ol
Q46 17
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of a 40-hr work week (US Occupational Safety & Hezlth Administration, : 1977);
1975). The corresponding standard in the Federal Republic of Germany (15.6-3
is 260 m§/m3, that in the German Democratic Republic and Czechoslovakia, ranging
250 mg/m® and that in Sweden, 160 ng/m3 (Winell, 1975). i levels
: (6) in
i (Ohta e

It was proposed on 20 October 1975 that the rcaximum allowable
concentration in the US be reduced from 1070 mg/m* (200 ppm) to 805 mg/
m3 (150 ppm) (US Occupational Safety & Health Admiaistration, 1975).

The maximum acceptable ceiling concentration in the USSR is 10 ng/m3 (b
(1.86 ppm) (Winell, 1975). ’ . :

343 ug/

Tr
sanple,
and sam
plants
sanples
areas,

The US National Institute for Occupational Szfety and Health has !
recently recommended that occupational exposure to halogenated anaesthetic
agents, including trichloroethylene, be controlleé so that no worker is
exposed to concentrations greater than 10.7 mg/=3 (2 ppm) (Katiomal
Institute for Occupational Safety & Health, 19773).

2.2 Occurrence Tr”
— s az., 197
cf 105,
eiiluen
(Zurocop

Trichloroethylene is not known tc occur as a nzturizl preduct.

Its ccecurrence in air, water, soil znd sediménts, Zocd, marine organisms
l and humans has been reviewed (Battelle Columbus lLz:orateories, 1977).
. () Air ' ' It
deok e
I Tue U5 Environmental Protection Agency has es:tizated that approxi- of 100 g
. _ mately 607 of the total annual worlé production of trichloroethylene is cities,
relezsed to the enviromment, with annual emissioms of about 340 million . ____ _ __ ... . ..irfluent
l - -- + kg to the-atmosphere-and 9.1 million kg €o theé oceza (Fuller, 1976). 8.6-40.4
The dispersive uses of trichloroethylene (metal clezning and solvent
applications) have been estimated tc result in annuzl ezissions of 192 (c)
million kg in the US (Fuller, 1976) ané 100 millior kg in Japan (Ohta -
I ec zi., 1976).. Con
producti
I (Battell

-

The background ambient air concentration of trichloroethylene has
been reported for several locations: (1) western Eire, levels of 80 ng/
nd (15 pptl); (2) over the North Atlantic, < 27 nz/m® (5 ppt) (Lovelock,
1974); (3) in a rural area, < 27 ng/m* (5 ppt) (Grimsrud & Rasmussen,
1975); (4) in. the northern hemisphere, about 80 ng/z=* (15 ppt); and

Tri
(5) in the southern hemisphere, about 8§ ng/m3 (1.5 opt) (Cox 2t al., in the =1
1976). . .

(0-19),
1975).
olls aft

(D

Trichloroethylene has also been detected in ar>ient air: (1) in
: north-eastern US, at typical levels of 1 pg/m3 (0.1% ppb?) in urban areas
. - and.< 0.1 pg/m?® (0.02 ppb) in rural areas (Lillian &2 2., 1975); (2) : (e)
. in Michigan, at levels of 150-500 ng/m* (30-90 ppt) (Russell & Shadoff, -

Tri
13 ppt in air is equivalent to 5.37 ng/m°. %SVEIzeg
21 ppb in air is equivalent to 5.37 pg/m3. 24
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1977); (3) at 4 sites in California, at levels of 83-1670 ng/m?®
(15.6-310.8 ppt) (Singh, 1976); (4) at 5 US land stations, at levels
. ranging from 2-28 ng/m3® (0.4~5.2 ppt); (5) at 11 sea statioms, at
levels ranging from 1-22 ng/m3 (0.2-4 ppt) (Murray & Riley, 1973);
(6) in Tokyo, at 26 sites, at average levels of 6.4 ug/m® (1.2 ppb)
l (Ohta et al., 1976); and (7) in Manchester, UK, at levels of 5.35-

I _ = TRICHLOROETHYLENE 551

343 ug/m3 (1-64 ppb) (Pearson & McConnell, 1975).
(b) Water

Trichloroethylene has been found in 2 raw-water sacples, 1 lake-water
sample, 10 finished drinking-water samples, 1 raw sewage sample, 5 rivers
and samples of effluent from 4 chemical plants and 4 sewage treatment
plants in the US (Shackelford & Keith, 1976). It was detected in
samples of surface-water from 88/204 sites near heavily industrialized
areas, at levels > 1 yg/l (Ewing et al., 1977).

Trichloroethylene has been detected in: (1) tap-wzter (Dowty et
ct., 1975); (2) tap, lake, spring, and subterranean wa:zer, at levels
of 105, 38, 5 and 80 ng/l, respectively (Grob & Grob, 1374); and (3)

.effluent water from a chemical production plant, at a level of 0.2 mg/l
{(Zurocop-Cost, 1976).

zs 21so been detected in: (1) z river, at a izval of 25 ug/l
s zl., 1975); (2) ground-water near waste deposits, &zt a level
2ol fVasadac At AT 1078)}e (2} the drinking-wzter of 5
cities, at levels of 0-0.5 pg/l (Coleman ez agtl., 1976); =&and (&)
influent and effluent water from a sewage treatment plaxnt, at levels of

(1]
o

'

i

i

|
0 1
o
£~
o)
.
=~
T2
]
~
‘_l
N
[
m
=
o
[}
H
©
<F
)
o4
.
™
i
’\D
~
B~
o
.
i

(c) Secil and sediments

Concentrations of trichloroethylene in soil and seiiment near
production and user sites in the US ranged from 0- > 103 ug/kg
(Battelle Columbus Laboratories, 1977).

(d) Food and drink

Trichloroethylene has been detected in the following foodstuffs
in the UK: dairy products (0.3-10 ug/kg), meat (12-22), oils and fats
(0-19), beverages (0-60) and fruits and vegetables (McConnell e? cl.,
1975). Traces of trichloroethylene have also been found in edible
oils after extraction (Gracisdn & Martel, 1972). -

(e) Marine organisms .

Trichloroethylene has been detected in 3 species eI mollusc at
levels of 0-250 ng/g, and in 5 species of fish at levels of 0-479 ngl/g
(dry weight) (Dickson & Riley, 1976). .
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primarily exposed to trichloroethyleze are those in hcspitals, in the
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(f) Humans

Trichloroethylene has been detected in post-mortem human tissue
samples, at levels of < 1-32 pg/kg (wet tissue) (McCocnell et al.,

1975)-and in human expired air, at levels of 0-3.9 ug/hr/subject
(Conkle et al., 1975). :

It has been estimated that about 60,000 people are exposed annually
to trichloroethylene as an anaesthetic (Fuller, 197¢).

(g) Occupational exposure

Occupational exposure to trichloroethylene has been reviewed
(National Institute for Occupational Safety & Health, 1973).

Trichloroethylene has been detected in the atmzsphere of dry-cleaning
plants (Rabenko, 1974). Levels of 1076-43,000 mg/=* (200-8000 ppm) were
found in a-small factory (Kleinfeld & Tabershaw, 1933%).

Concentrations of trichloroethylene vapour in z éizal assembly .
worrshop ranged from < 135-> 538 mg/m® (25-100 ppz}; those in the
degreasing room were 800-1350 mg/=’ (150-250 ppm) (Tzkarmztsu, 1962).

The concentration to which surgeons _and nurses were exposed in
operating-rooms vzried from 1.6-554 =g/m® (0.3-103 ;pz=) (Corbett, 1973).
About 5000 mediral. dentral and hoepi«al perscanel ars routinely exposed
to trichloroethylene.

A 1974 National Occupational Hazard -Survey indiczted that workers . . . . _ 1. .
aircraft manufacturing industry, in blast furnaces zaé in steel mills
(Naticnal Institute for Occupational Safety & Healtkh, 1977a).

(n) Other

Trichloroethylene has been detected as a trace irpurity in helium
(Schehl, 1973).

2,3 Analvsis

e A e

A review of methods for the analysis of trichlcroethylene in waste—
treatment plant sludge was made by Camisa (1975). Analvtical methods
to determine trichloroethylene in air, oleoresins, tlood and urine have
also been reviewed (Kouer, 1975; Walter et al., 1976).

Methods used for the analysis of trichloroethylene in environmental
samplgs are listed in Table 1. .
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METHIODS FOR THE ANALYSIS OF TRICHLOROETIVLENE

TAME 1.
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TRICHEORETUYLENE

AHALYTLCAL METIOD

SAMFLE TYPE

EXTRACTLON/CLEAN-UP ' DETFCTION LIMIT OF REFERENCE
. ; DUETECTION
Formulationg !
Jormulatliong . ;
Cough syrupa and Tranofer to ethanol, dilute an m llorwitz (1975)

encaprulated
" 1iquids

Mr
Workplace

Anhient
Amhient
Rural
Atmonphere

Anbient

Amh tent

HWnter

Son- and frenh-
water

Vlaste-water

River wnter

appropriate, transfer to reparator
containing 10X sucrose solutlon and
carbon disulphide

Trap on charcoal, extract (carbno
disulphide) !

f

Trap In Drechael flank fltted with
rubber aeptum, aample with pan
syrinpe

Auvalyne directly

Trap on poroua polymer, ideaorh by
heating, reteap tn Uine on GC column

Analyse directly
1
Analyse directly i
;
i

Annlyne diveetly

'
1

Extract (peatane), dry

Fxtract (freon)

lleadnpace analyaia

(:g/ FID
we/Ech

Ge/ECh

CC/ECD:  CO/MS

ce/ns
Carbon dtoxtde

laaer

Carhon dloxlde
bnsier

ce/een

GC/FID
co/ms

Useful range,
519-2176 mg/m3

1 up/m?

10 mp/md

160 ng/md
(30 ppt)
27 ng/m?
(5 rpt)
1.8 up/m?
(0.7 pph)

27 yp/md
(4.2 pph)

50 np/t

0.7 ng

National Institute for
Occupatjonal Safety &
Nealth (1977¢)

Rurenay Internaticnns
Teclnique des Solvarts
Chtorés (1976)

Krynnka ot al. (197¢)
Rugsnell & Shado(C (1977)

Grimarud & Raoamusgen
(1975)

Kreuzer ef al. (1977)

Schnell &8 Flacher (1975)

Burenu International
Technlque dea Solvanta
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Use of gas chromatography with electron capture detection to detect
trichloroethylene residues in grain has been studied ccllaboratively by
The limit of detection ranged from 0.005-0.2
mg/kg (Panel on Fumigant Residues in Grain, 1974). Gas chromatography
has also been used by Kuchinskii (1977) and Lillian et cZ. (1975).

A system to determine trichloroethylene in water is described by

3. Biclogical Data Relevant to the Evaluation

of Carcinogenic Risk to Humans

3.1 Carcinogenicitv studies in animalsl

Oral administration

Mouse: Groups of 50 male and 50 female B6C3Fl hybrid mice, 5 weeks
old, were administered 997 pure trichloroethylene, coxztzizning 0.19%
1,2-epoxybutane and 0.097 epichlorohvdrin (see IARC, 1976b) in corn oil
by gavage on 5 days 2 week for 78 weeks. - High-dose males received
2000-2400 mg/kg bw/day, and females 1400-1800 mg/kg bu/cay; lew-dose
males and females rszceived 1000-1200 mg/kg bw/day ancé 763-30C mg/kg bw.
411 surviving animzls were observed until they were 95 weexns of age.
Time~weighted.averaze doses were 1169 and 869 in low-Zose =ales and
femzles and 2339 and 1739 mg/kg bw/day in high-dcse zzles znd females.
Croups of 20 malc aond 20 fomeles mice gcarved 2s vehicle-trezted matched
controls.  Survivel wes reduced in high-dose males zné ceatrol males.
Hepatocellular carcinomas occurred in 1/20 control males aad 0/20 coxntrol
‘females, in-26/50. low-dose males and &4/50 low-dose fezales, &ad in 31/48
high~dose males and 11/47 high-dose females. Metastases of the liver-
cell tumours to the lung were found in 7/98 treated mzles zné in 1 control
male. The first hepatocellular carcinoma was observed in a mouse trea-
ted-with the high dose of trichlorocethylene which died curing.week 27.
Lung tumours occurred in treated animals of both sexes: 5/50 (5 adeno-
mas) in males and 4/50 (2 adenomas, 2 carcinomas) in females in the low-
dose group, and 2/48 (1 adenoma, 1 carcinomaz) in males zné 7/47 (5

ethylene. Among controls, only one lung adenoma was repcrted in a

1The Working Group was aware of studies in progress to assess the
carcinogenicity of trichloroethylene in mice by skin, subcutzneous and
oral administration (IARC, 1978a) and of an inhalatioa study in rats and
mice carried out under contract to the Manufacturing Chemist's Association
(Toxicology Information Program, 1976). Preliminary results of the
inhalation study (Page & Arthur, 1978) indicate findings similar to those
of the National Cancer Institute (1976).
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female (National Cancer Institute, 1976) [The Working Group noted
that the low-dose males and females also received 1 and 0.7 mg/kg bw/

- day epichlorohydrin, and the high-dose males and fermales received 2.1

and 1.56 mg/kg bw/day epichlorohydrin].

Rat: Groups of 50 male and 50 female Osborne-Mendel rats, 7 weeks
of age, received 997 pure trichloroethylene, containing 0.19Z7 1,2-
epoxybutane and 0.09Z. epichlorohydrin (see IARC, 1976b) in corn oil by
gavage on 5 days a week for 78 weeks. High-dose animals received
varying dose schedules of 1000-1500 mg/kg bw/day, and low-dose animals
received 500-750 mg/kg bw/day. All surviving ani=als were killed 110 .
weeks after the start of treatment. The time-weighited average doses
were 549 and 1097 mg/kg bw/day. A group of 20 mzle and 20 female
vehicle-treated rats served as controls. Of the zmales, 17/20 controls,
42/50 low-dose and 47/50 high-dose animals died beiore the end of the
study; of the females, 12/20 controls, 35/48 low-cose znimals and
37/50 high-dose animals died. Median survival tirzes were approximately
60 weeks for high-dose males, 85 weeks for low-dose wz2les and 70 weeks
for high~ and low-cose females. Of the males, 5/23 coantrols, 7/50
low-dose and 5/50 high-dose rats developed tumours; of the females,
7/20 controls, 12/48 low- and 12/50 high-dose rats developed tumours.
No liver-cell tuzours occurred; turcours that occursel ia various other
organs in treated anc vehicle control animals. were zzinly reticuluz-cell
sarcomas, lymphosarcones or maligrant lymphomas, fitrcadencmzs of the
mammary gland, hzezangiosarcomas at wvarious sites, Zollicular adenocar=—
cinomas of tne thrroid, chromophobe adenomas of the pituitary and renal
hamartomas. Toxic nephropathy.was cbserved in rats cZ hoth sexes
treated with hich ané Taw Aocos of trichloroethyiens (Nztionel Cancer
Institute, 1976) [The Working Group noted the poor survival of treated
rats and that the low- and hlgh-dose animals also rcce*ved O 5 and 1 mg/

kg by/dav epichlorohydrin]. . .- . -

In a preliminary report of a study in progress, groups of 30 male
and 30 female Sprazgue Dawley rats, 13 weeks of age, were given 50 or
250 mg/kg bw trichloroethylene (purity unspecified) iz olive cil by
gavage 4=5 times per week for 52 weeks, followed by otservation for
life. A group of 30 male and 30 female controls received olive oil
alone. Results were reported 76 weeks after the start of treatment,
at which time 46 controls, 39 low-dose and 34 high-~éose rales and females
combined of each group were still alive. Among high-Zose rats that .
died, 1 lymphoid leukaemia and 1 plasmocytoma were cbserved (minimum
latent period, .38 weeks); 2 plasmocytomas occurred in low-dose animals

_that died (minimur latent period, 70 weeks). No such tuoours were

found in controls (Maltoni-& Maioli, 1977).
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3.2 Other relevant biological data

(a) 'Exgg;imenfal systems
Toxic effects

Wide variations in impurities and manufacturing processes of tri-
- chloroethylene produce inconsistencies in experimental toxicity tests
(Defalque, 1961); in addition, pure trichloroethylenz cecomposes
.readily into highly toxic products. The extensive litera:ure on the
toxicity of trichloroethylene has been reviewed by Aviaco zt gi. (1976),
Browning (1965), Defalque (1961), the US Occupational Szfety & Health
Administration (1975), Lloyd et al. (1975), Von Oettiagen (1964), Smith
(1966) and Walter et gql. (1976).

The oral LDs5p in rats is 7.2 g/kg bw (Smyth eT al.,
nice, 2.85 g/kg bw (Aviado et cl., 1876). The i.p. 1Dt
3.2 g/kg bw (Klaassen & Plaa, 1966) or 1.83 g/kg bw (i:ch
Grandjean, 1960); that in dogs is 2.8 g/kg bw (Klzas

4

1%69) end in

2 in mice is
aczcher &

ez & Plasz, 1967).
The lowest lethal i.v. dose for dogs is 150 ng/kg bw; <a -abbirs, the
s.c. lethal dose is 1.8 g/kg bw (Barscum & Saad, 1934°

The raximunm concentrations of vapour that produc:d nc toxis effects
. after exposure for 7 hrs daily on 5 davs a week Ior 6 mocoaths were: rats
ard rabbits, 1076 mg/m= (200 ppm); guinsa-pigs, 5335 =g/ =° (20C ppm);
and menkeys, 2150 mg/m® (400 ppm) (adams e? al., 19310, Thirsr expo-
enree far R hre d2ile on 3 doysfwech to 2825 mg/m® (710 opz), cf
continuous exposure to 189 mg/m3 (35 ppm) for 90 daws zzus:d ne visible
cr ratbits (Pren-

sign of toxicity in rats, dogs, monkevs, guinea-pigs
. Gergast et _ale, 1967). . .. . o el

In 8 cats exposed to concentrations of 108 zz/=% of air (20 ppm)
for 1-1.5 hrs per day for 4-6 months, centrilobular hepztitis, nephritis,
hypertrophy of lymphoid glands and splencmegaly were chsaerved (Mosinger
& Fiorentini, 1955). In mice, trichlorcethylene causaé less damage to
the kidneys and liver than did carbon tetrachloride or chlcrcfornm
(Klaassen & Plaa, 1966).

In a chronic toxicity study, the =maximal toleratel orzl dose of
industrial-grade trichloroethylene in Osborne-Mendel rats was 1100 mg/kg
bw for animals of both sexes; that in B6C3F1l hybrid zice was 2340 mg/kg
(males) and 1740 mg/kg (females) (Nationazl Cancer Ins:titute, 1976).

Embryotoxicity and teratogenicity

Groups of rats and mice were exposed by inhalatica Zor 7 hrs daily
on days 6-15 of gestation to 1600 mg/m® in air (300 pz=) trichleroethylene;
no effects were observed on the average number of izplzntaticn sites per
litter, litter size, incidence of foetal resorptions, Zostzl sex ratios or
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foetal body measurements., No treatment-related increased incidence in

skeletal or visceral malformations was observed (Schwetz et gl., 1975).

Absorptibnl;distribution, excretion and metabolism
A review is available (Piotrowski, 1977).

Following. inhalation of trichloroethylene, none was detected in
the blood or organs of rats (Kimmerle & Eben, 1973a).

Dogs exposed to trichloroethylene excreted trichloroacetic acid and
the glucuronide of trichloroethanol in the urine (Barrett & Johnston,
1939; Butler, 1949). When 36Cl-trichloroethylene was given by gavage
to rats, 10-207 of the dose was excreted in the urine as 1-57 trichloro-
acetic acid and 10-15%7 trichloroethanol; 0-0.5% was excreted as tri-
chloroethylene in the faeces and 72-857 as trichloroethylene in the
expired air (Daniel, 1963).

The demonstration of the enzymic conversion of trichlorcethylene
te chloral” by liver microsomes from rabbits, rats aad dogs supports the
suggestion of Powell (1945) that the trichloroethylene oxide intermediate
rearranges into chloral hydrate (Byington & Leibmen, 1963; Leibman,
1¢55). Chloral was also isolated <7 vi¥rz as an intramolecular re-
arrangement product of trichloroethylene oxide; chloral is then in
part reduced to trichloroethanol or oxidized to trichloroacetic acid

(Zonse & Henschler, 1976; Bonse e al., 1975). Srzectral evidence for
the formation of ¢ ichloroe*hylene oxide (2,2,3-trichloro-oxirane)
deeelzg ;;;.L-;_-“ vl wilduivivethylene with metabol zing hepatic micro-~

sozes was reported by Uehleke et cl. (1977).

_I“C-Trichloroethylene-is-bound irreversibly to liver -endoplasmic -

' protein in vive and in vitro (Allemand et cl., 1978; Bolt et qi.,

1977; - VYehleke & Poplawski-Tabarelli 1977; Van Dutren & Banerjee, 1976);
it is bound to excgenous DNA in vitro (Banerjee & Veza Duuren, 1978).
Binding is correlated with the activity of hepatic =zixed-function oxidases
(Cehleke & Poplawski-Tabarelli, 1977); thus, treatrent of animals with
incucers of hepatic mixed-function oxidases, such as phenobarbital,
methylcholanthrene, Aroclor 1254 or hexachlorobenzere, increases the
hepatotoxicity of trichloroethylene (Carlson, 1974; Moslen et al.,

1977a) and depletes hepatic glutathione (Moslen et cl., 1977b).

Mutagenicity and other related short-term tests

Trichloroethylene was mutagenic in Escherichia 2027 K12 and in
Saimonella typnimurium TA100 (Greim et al., 1975; Simon et ai., 1977)
in the presence of a microsomal activation system. In another assay
with Salmonella typhimuriwn TAl00, the pure compound was not mutagenic
either in the presence or absence of rat liver microsomes; it was
shown additionally that two of the impurities in a technical-grade
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sample of trichlorocethylene, epichlorohydrin and 1,2-epcxybutane, were

mutagenic in the absence of rat liver microsomes (Henschier et al.,
1977).

In Saccharomyces cerevisiae strain XV185-14C, trichloroethylene
induced reverse mutations in the presence of mouse liver microsomes;
the mutation frequencies were concentration-dependent. The authors
concluded that trichloroethylene induced base-pair as well as frameshift
type mutations (Shahin & Von Borstel, 1977). Positive results have
been reported in the same species for the induction of gene mutations
and mitotic gene conversion (strain D7) in the presence of mzamalian
micrdsomes and for the host(mouse)-mediated assay (straia D4) (Bronzetti
et al., 1978).

Mice given single i.p. injections of half-LDgq doses of trichloro-
ethylene in dimethylsulphoxide, or five repeated injections of ome-sixth
the LDgy at one-day intervals, showed no increase in the frecuency of
chromosome aberrations in their bone-mzrrow cells (éerné £ Xypénovs,
1977).

In spot tests for somatic rutations, i.p. treatmen: o2

exbrvos (Tahrig, 1977).

[To what extent :the positive mutzgenic results reper:ied with cri-
cnhloroethvlene are duve to impurities in the test samples ccull not be
ceterrined by the Working Groupl].

(b) Humans

— - - Numerous-fatalities resulting fror anaesthesia with-trichloroethylene:
and from industrial intoxications have been compiled. Sudcen death,
srobably due’ to ventricular fibrillatien, hzs been repor:zec cn exertion
shortly after intense exposure (Defalque, 1961).

Chronic inhalation of trichloroethylene affects the central nervous
systen (Grandjean et gl., 1955). Accide=ntzl ingestions procuced
inebriety, vomiting, diarrhoea, collapse ané coma, follcwed either by
death (pulmonary oedema and liver and kidner necrosis at autcpsy) or
recovery with transient neurological sequelae (amnesia, hezdzche, numb-
ness, weakness of extremities, psychosis or hemiparesis) (Defalque, 1961).
Toxic effects on the liver (Schilttmann, 1970) and cutanecus reactions
(Baver & Rabens, 1974; Schirren, 1971; Stewart et aqt., 157.) have been
reported. 4 .

Psychophysiological function was depressed in volunteers exposed to
592 mg/m® (110 ppm) trichloroethylene for two 4-hr periols (Salvini et
zZ., 1971). Experimental exposure of 10 volunteers to 2070 =g/n’
(200 ppm)’ trichloroethylene vapour for periods of 7 hrs sver 5 days
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produced fatigue and sleepiness (Stewart et al., 1970). Icpairment of
neurological and psychological functions after acute and longer expo-
sure was also reported by Gamberale et al. (1976) and Triebig et al.
(1977). It has been suggested that the toxic action in humans was

due .mainly to contaminants (Browning, 1965; Defalque, 1961).

There is- an indication that the hepatotoxic effect of trichloro-
ethylene is enhanced by concomitant exposure to ethanol or isopropyl
alcohol (Traiger & Plaa, 1974).

About 607 of inspired trichloroethylene is taken up by the body;
the arterial blood concentration increased linearly with the concen- |
tration in the alveolar air (8strand & Gvrum, 1976). '

Humans exposed to trichlorcethylene excrete trichloracetic acid and
trichloroethanol in the urine (Kimmerle & Eben, 1973b; Nomivama &
Nomivama, 1971; Powell, 1945), and the concentration of trichloracetic
acid in the urine is an indication of trichloroethrlene exposure
(Axelson et g-., 1978; Smith, 1978). Kinetic studies of the formation
and excretion of trichloroacetic acid and trichlorcethanol have been
repcerted (Fernandez et al., 1977; Monster et ao., 1576; Miller er al.
1074). Chloral hvdrate was also identified as a2 :richleroechylene
mazabolite in the blood (Cole et qi., 1975a; Scarnzetti ez cl., 1959).

-

3.3 Case reports and epidemiological studies!

An epidemiological study.of cancer mortality z=cng 518 zeles exposed
occupationally to relatively low levels of trichloroethylene has been
reported. Levels of exposure were estimated by ccacentrations of trdi- __ .
‘chloroacetic acid in the uriné: exposure categories with averages below
and above 100 mg/l trichloroacetic acid in the urize were used; 100 mg/

1 corresponds roughly to an 8-hr time-weighted average exposure of 160 mg/
m° (30 ppm) trichloroethylene in air. When compared with the national
pcpulation rates, 49 deaths from all causes were observed versus 62
expected. With no consideration given to latency or intensity of
exposure, 11 deaths due to cancer at all sites were observed versus
14.5 expected. VWhen analyses were restricted to those with 10 or more
years since onset of exposure, no significant excess of cancer was
demonstrated, eitner for those exposed to high or lower levels of tri-
chloroethylene. It was concluded, however, that this study could not
rule out a cancer risk to humans, particularly for rare types of malig-
nancies such as liver cancer (Axelson et al., 1978) [The small size of

the study group and the relatively short latent period (mainly less than
20 years) underline this conclusion].

_ 1The Working Group was aware of 2 studies in progress: a cancer
mortality study of workers occupationally exposed tc trichloroethylene
and a follow-up study of workers exposed to organochleride and alkyl- :
chloride compounds, vinyl chloride, trichloroethyleze and unsaturated
conpounds (IARC, 1978b).
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4, Suﬁmagy of Data Reported and Evaluation

4.1 Experimental data

Trichloroethylene was tested in one experiment in mice and in one
in rats by oral administration. In mice, it produced hepatocellular
carcinomas and lung tumours in both males and females. The experiment
in rats was considered to be inadequate. Preliminary results of a
study in progress by oral administration to rats could mot be evaluated.

Trichloroethylene is mutagenic in bacteria and veast and in spot
tests for somatic mutations in mice.

4,2 Human datal

No case reports were available to the Working Greup.  The eonly
epidexiological study avzilable reported no statistice: significent
excess of cancer associated with exposure to trichlorc:ztihvlene. Eow-
ever, because of the small size of the group and the rzlzcively short
time since onset of exposure, no assessment of carcinczszicity could

e made.

The extensive preduction of trichlorocethylene for cver 50 vears,
together with its use a2s an industriezl solvent and metzl cleaning
2gont, 22 2n inhalardinnzl anaesthetic zad as an additive in drugs, food

and consuxzer products, indicate that wicespread human 2xTosure cecurs.
This is confirmed by many reports of its occurrence ir zir, water and

4.3 Evaluation

-There is i?mited evidence that trichloroethylene is czrcinogenic in
nice. '

lsubsequent to the meeting of the Working Group, the Secretariat
became aware of a study of 330 deceased laundry and dry-cleaning workers
who had been exposed to carbon tetrachloride, trichlercethylene and
tetrachloroethylene. An excess of lung, cervical ani sxin cancers and
a slight excess of leukaemias and liver cancers were cbserved (Blair

ez al., 1979).
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ln limits for the dichlorobenzenes. For the present, this
“nit is retained, .

Other recommendations for trichlorobenzené:'Bulgaria,
nand, U.S.S.R., Yugoslavia, 1.4 ppm.

i:eferences:

Treon, J.: Unpublished report from the Kettering Laboratory,
University of Cincinnati, OH (1950).

2. Brown, V.K.H,, Muir, C, Thorpe, ].. Ann Occup. Hyg. 12209
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R

3. Gage, ).C.: Brit. ] ind. Med. 271 (1970)

4. Cameron, GR, Thomas, ).C,, Ashmore, AS., Buchan, J.L., War-
ren, EH. Hughes, AW.N: /. Path. Bact., Vol. 281 (1937),

5. Powers, M.B.. Coate, W.B,, Lewis, T.R.: Arch. Env, Health 301
965 (1975).

6. Rowe, V.K.: Private communication (1975).

7. Coate, W.B,, Schoenfisch, W.H., Busey, WM., Lewis, T.R.:

Chronic Inhalation Exposure of Rats, Rabbits and Monkeys to
1,2,4-Trichlorobenzene.

1,1,1-TRICHLOROETHANE
Iv, METHYL CHLOROFORM

1,2-TRICHLOROETHANE

vinyl trichloride

'—(2CICHC12

SN

lx .10 ppm ( = 45 mg/m?)
L 20 ppm (= 90 mg/m3)

- colorless, non-flammable liquid with a sweet odor,
I trichloroethane has a moleculzr weight of 133. -r2 and
~ccific gravity of 1.4416 at 20°C. it boils at 113.7°C,
s2sé&t-36.4° C end has a vapor pressure of 19 mm Hg at
Insoluble in water, it is miscible with alcohol, ether

e UIGCIHL :Ullt'llb

tois used as a solvent for fats, resins, etc., and i in organic

- causmg narcosis,-in which respect it is considerably
-z potent than chicroform.'.2) By inhalation its acute
:City is somewhat greater for certain laboratory animals

.:z) than that of chloroform. Narcotic concentrations of

" 2-trichloroethane result in irritation to the eyes and

:z and injection of the conjunctiva. Death occurs from

'-piratory-arrest. Concentrations producing deep narcosis

-4 death are of the order of 13,600 ppm for a two-hour

_nosure. The corresponding concentration for chioroform

30,000 to 40,000 ppm. 1,1,2-trichloroethane is lethal by

.1 and subcutaneous administration; 0.75 g/kg was lethal
cogs by mouth, compared with 2.25 g/kg for chloro-

'\QSLS
I 2:trichloroethane ‘depresses the central nervous sys-

form.1 Fatty degeneration of the liver was observed in
dogs dying two or more days following administration of
trichloroethane, which is also absorbed through the intact
skin.@

More recent data include the following®): oral LDy, rat
- 1140 mg/kg; intraperitoneal LDso, mouse - 994, dog - 450
mg/kg; subcutzneous LDso, mouse - 227 mg/kg. Exposure
at 500 ppm for 8 hours was fatal to rats.

The current TLV' of 10 ppm was based on the toxicologi-
cal resemblance to symmetric tetrachloroethane, and by
analogy with the TLV for chloroform, which at that time
was 50 ppm. Ir view of the 2bove comparisons of the tox-
icity of 1,1,2-trizhloroethane with that of chloroform, a lim-
it somewhat lower than 10 ppm, the TLV for the latter com-
pound, might te in order for 1,3,2-trichloroethane. For the
presaent, the TLV of 10 ppm and STEL of 20 ppm are
retained.

Other recommendations: Several western European na-

--tions-and Japan had-adopted the 10 ppm TLV, as 6f 1977, ~ =~

Poland, with 22 ppm, was the only exception, West Ger-
many (1979) considers it a potential carcinogen,
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1. Lazarew, N.W. Arch. Exptl. Path. Pharmakol, 141,19 (1929).
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"’"HLOROETHYLENE
1. =CHCI

-V, 50 ppm ( & 270 mg/m3)
'i.:., 150 ppm ( =~ 805 mg/m3)

Trichloroethylene is a nonflammable, colorless liquid of
a:otish odor. It has a molecular weight of 131.4 and a
I'ciﬁc gravity of 14649, The boiling point is 87° C and
idifies at -84.8° C. The vapor pressure at 20° C equals 58

m Hg. It is practically insoluble in water, but highly solu-

ble in lipids. (Partition coefficient at 37° C: blood-air 9, oil-
air 943). In the presence of oxygen and short ultraviolet
wavelength, trichloroethylene is decomposed to phosgene
and hydrochloric acid.

Trichloroethvlene is used for degreasing, dry cleaning,

-and as a solvent. In the past, trichloroethylene was used as

an extractant in food-processing (FDA had approved resi-
due below 25 ppm in decaffeinated ground coffee and 10
ppm for instant coffee). This was discontinued in 1975,
when NCI issued an alert, warning that trichloroethylene
may be a carcinogen. Its use as an anesthetic was aban-
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doned because of its decomposition in the soda-lime cir- tentatively suggested 30 ppm as a desirable limit for the 3

cuit into toxic and flammable dnchloroacetylene phosgene time-weighted average occupational exposure. ;

and carbon monoxide. Haash® and Grandjean et ak'" found a variety of ner- . $
The sites of biological effects of trichloroethylene: 1) vous disturbances in a group of 50 workers exposed to tri- H

CNS (euphoria, analgesia, anesthesia); 2) Liver {necrosis, chloroethylene vapor at concentrations ranging from 1 to

hepatomas); 3) Kidney (necrosis); 4) Lung (tachypnea); 5) 335 ppm. These disturbances increased with the length of

Heart (arrhythmias); 6) Skin (irritation, vesication; paralysis exposure (up to five years or more), and were distinctly

i of the fingers immersed in liquid trichloroethylene); 7) more frequent when trichloroethylene concentrations ex- 2

Bone marrow (myelotoxic anemia). ceeded 40 ppm.
The knowledge of acute toxicity of trichloroethylene Bardodej and Vyskocil(® also recommended a limit of 3

comes mainly from its use as an anesthetic.® Tachypnea about 40 ppm, finding signs and symptoms of chronic tri-

and ventricular arrhythmias are equated with overdosage chloroethylene poisoning inciuding intolerance to alcohol,

(inhaled concentrations greater an 15000 ppm). tremors, giddiness and anxiety at an exposure above 40
Vernon and Ferguson® found that a two-hour exposure ppm..

of a volunteer to 1000 ppm of trichloroethylene resuited in Lilis and.co-workerst9 reported that workers exposed at

adverse effects on visual perception and motor skill; but concentrations averaging about 10 ppm (12% of the tests

.two-hour exposures at 300 ppm and 100 ppm produced no showed values about 40 ppm) complained of headache,

significant effect. In a later report, the same authors® not- dizziness and sleepiness.

ed that low levels of alcoho! in the blood (20-30 mg/100
ml) markedly augmented the effect of the two-hour expo-
sures to trichloroethylene at concentrations of 300 and
1000 ppm.

Hepatic injury was observed in ratst) exposed for 2
hours to a trichloroethylene concentration of 10,000 ppm,
when the rats were pre-treated with phenobarbital, Aroclor
1254, hexachlorobenzgn?, 3-rr3ethy! c'ho_lamhrene or preg- Trichloroethylene was found to be weakly mutagenic.in
nenolone-16-a-carbonitrile. Liver injuries are assqcuated the metabolizing E. coli mutagenic systems.@)
with extensive metabolism of trichloroethylene in the . . L.
body . Recgntly tnc.hloroethylene came under investigzation as
g a possible carcinogen. The concern was initiated by a re-
port from the National Cancer Institute2) that hepztocel-

. Smyth and associates reported an oral LD to be 4.92
mg/kg and, after four hours exposure, a lethal concentra-
tion to be 8000 ppm.2% Rats were used in both instances.

Trichloroethylene was found neither embryotoxic nor
teratogenic in Sprague-Dawley rats and Swiss Webster
mice inhaling trichloroethylene for seven hours at a con-
cerntration of 300 ppm on days 6-15 of gestation.(21

Death in laboratory animals from acute exposure to tri-

chloroethylene vapor also results from respiratory failure or luler carcinomas resulted from oral administration of tri-
cardiac arrest.t5 Trichloroethylene is reported to have di- chisroethylene to mice. In this bioassay, male and female
s et mmtine e tha bhnna meaveais AT ealabals

TLILSSUST SN NS SO ATV T racaits, \.uu.v-nb Ty Ce lo- rats (Osborne-fv‘endel) and mice (B6C3F1) were exposed

toxic anemia.f! It caused residual brain d?mage in dehy- to trichloroethylene for 18 months with an observation pe-
drated ratsi®) exposed to 3000 ppm of trichloroethylene. riod of 3-6 months following exposure. Rats were given

- -2 - *Eight-hour exposure to any-concentration higher than-3000 - - - 4oces at either 1000 mg/kg or 500 mg/kg; 5 times/week.

ppm might be fatal. Mzle mice were given 2400 or 1200 mg/kg and female mice

Adams and associates® found no adverse effects when 1800 mg/kg or 900 mg/kg doses 5 times/week. Hepatocel-
monkeys were exposed repeatedly at 400 ppm, rats and luler carcinomas were not seen in the rats; 30 of the 98
rabbits at 200 ppm, and guinea pigs at 100 ppm. Adams et (30.6%) mice given the low dose, and 41 of the 95 (43.2%)

al concluded from their animal studies that exposure to 100 mice given the high dose developed hepatocellutar carci-
ppm is probably safe for humans. nomas. Only 1 (2.5%) of the 40 control mice developed a
Stopps and Mclaughlin® exposed volunteers to 100 carcinoma. .
ppm of trichloroethylene and found no changes in various A cohort study on trichloroethylene exposure and can-
performance tests, but did note some changes at higher cer in man, conducted recently in Scandinavian coun-
concentrations. Steward and associates! reported that triesi24) in 7,688 workers exposed to relatively small concen-
‘volunteers exposed to 200 ppm of trichloroethylene for trations of trichloroethylene, did not reveal any excess
seven hours a day showed mild responses such as slight cancer mortality. Half of the population under study was :
fatigue and sleepiness on the fifth day of exposure. There exposed to trichloroethylene for more than 10 years: 548
were no measurable objective responses. Also, Triebig et persons were exposed to trichloroethylene concentrations
al exposed seven healthy volunteers to 100 ppm of tri- greater than 30 ppm, 3,095 persons to concentrations
chloroethylene for five days observing no impairments of smaller than 30 ppm. The exposure was evaluated from uri-
the examined person’s mental or psychological capacities. nary excretion of trichloroacetic acid, 100 mg/L being asso-
On the other hand, frtle et al,03 in a similar study, ob- cizted with an eight-hour exposure of 30 ppm of trichlo-
served fatigue, lassitude and headache in his volunteers. roethylene, a time-weighted exposure, ;
Several European authorities, reported symptoms in A TLV of 50 ppm and 150 ppm as a STEL are recom-
workers exposed to concentrations generally below 100 mended for trichloroethylene to provide workers with ade- i
ppm. Ahlmark and Forssman(4) estimated exposure to tri- quate protection against the toxic effect.
chloroethylene by measuring the urinary excretion of tri- Other recommendations: ANSI (1967) 100 ppm; NIOSH

\\ chloroacetic acid. They found the chief symptoms to be (1978) 25 ppm; Czechoslovakia (1969) 45 ppm, for brief ex-

abnormal fatigue, irritability, headache, gastric distur- posures 225 ppm; Germany (1970) 50 ppm; Sweden 30
\ bances and intolerance to aicohol. Ahlmark and Friberg' ppm; USSR (1967) 2 ppm.

: - 407
\ : :
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I TRI_CHLOROETH.YI'.ENE
I _ CAS 79-01-6 . .-

CCl, = CHCI
~"”  RECOMMENDED BEI

Cef 1%

Current

Indices Time BEl - Experience

* Trichloroacetic acid End of workweek G 100 mg/L or below Satisfactory
in urine . ‘

* Trichloroacetic acid 'End of shift and * G 300 mgh or below N Satisfactory
and trichloroethanol End of workweek G 320 mg/g creatinine ' Satisfactory

_ in urine .

* Free trichloroethanol “End of shift and’ 4 mg/L or below Satisfactory
in blood End of workweek

** Trichloroethylene in Prior to shift - 0.5 ppm or below Fair

end-exhaled air )

. and end of workweek

Physncal Proterties

Solubility: highly soluble in fat, poorly soluble in water. Parti-
tion coefficients at 37°C: blood/gas = 9.5; lean tissues/gas = 20;
tat'gas = 600™ At room temperature trichloroethylene is present:
in ambient air as vapor; saturated vapor pressure is 58 torr at 20°C.

nJ‘OerOn

Under most conditions occuring at the worknlace
vrchloroethylene is absorbed by inhalation. At steady state, about
% ot inhaled trichloroethylene is absorbed in systemic circula-

tion.2 Liquid trichloroethylene. penetrates _the._.intact .skin..-

Tnchloroethylene crosses the placenta.w

l {confirmatory test)
I Possible Nonoccupational Exposure

Trichloroethylene is used as a solvent in some household pro-
ducts such as spot removers and adhesives. In the USA, its use was
restricted when NCI issued an alert that trichloroethylene may be

a carcinogen.® Sniffi ng of tnchloroethylene was also reported.©

Elimination

Metabolism is the main elimination pathway of trichloroethylene.
The large interindividual variation in urinary excretion of the two
major metabolites, trichloroacetic acid and trichloroethanol, is fre-

quently reported. Some of this variation can be explained by dif-
ferences in experimental setting,” by alcohol ingestion,2# and by
* exposure to other chemicals.® 0 Elimination of trichloroacetic acid
is very slow because of protein binding."» Unchanged
trichloroethylene is exhaled. Following an 8-hour exposure, the
amount of exhaled trichloroethylene accounts for 9% of pulmonary
uptake. The desaturation curve shows 3 exponentlal decays with
half-times of 20 min, 3 hr, and 30 hr.n» Trichloroethylene ac-
cumulates in the body. mainly in fat.®» About 8% of the
metabolites are excreted in feces and sweat.®

l Metabolic Pathways

The metabolic pathways-of trichloroethylene are shown in F'gure -

5. The percentages shown in the diagram represent a fraction of

pulmonary uptake exhaled or excreted as a metabolite after an
8-hour exposure.n2 Metabolites other than those indicated in the
diagram are monochloroacetic acid and chloroform.n» lkeda et
al'+ suggested that the correlation between trichloroethylene con-
centration and trichloroacetic acid excretion is linear only if the
exposure concentration is below 50 ppm. Correlation between
trichlorosthylene concentrations and trichloroethanol excretion re-
mains linear at least up to an exposure to 1000 ppm. Sex differences
in motskstic pathways in man were suggested.usia

TLV-T\’VA

on CNS efiects and is protective against excessive discomfort in-
duced by alcoholic beverages (1980, suppl. 1982),

Summary

Urinary excretion of trichloroacetic acid (TCAA) and
trichloroethanol (TCOH) are used as indicators of trichloroethylene
exposure. Both metabolites accumulate in the body and are in-
dicators of total exposure; they do not reflect variation of exposure
concentration. Sampling at the end of the work week is recom-
mended. The interindividual and intraindividual variation-in excre-
tion is so large that excretion of metabolites is recommended only
as a screening test applicable to group or to periodic examination
of an individual. Blood level of trichloroethanol is suggested as an
individual test, since the interindividual variation is smaller. Since

car, = oied S, EXHALED

0
0 7o
) - 1 —c0y - Xy ——— 0y - o

-

i 3C00H [da] 3tH20H =3 glucuronide
:34 ’ 332
e e e- e e - urine . urine

Figure 5 — Metabolic pathways of trichloroethylene.
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TCAA and TCOH are metabolites of other solvents, determination

o trichloroethylene in end-exhaled air is-recommended as a con-
firmatory test. o '

RICHLOROACETIC ACID (TCAA) IN URINE INDEX

l“ethbds o .
Colorimetric methods based on Fujiwara reaction are nonspecific
but easy .to- use.n?a® 'Gas chromatographic methodsts2v are

(peciﬁc; . :
ampling and Storage

Urine specimens should be collected in glass containers at the
End of the workweek (fourth or fifth days are the most suitable).
iming is not critical. Exposure to chlorinated ethanes and ethylenes
should be avoided a couple of days immediately preceding sam-
ling. Alcohol intake and disulfiram treatment should he recorded

nd considered in the interpretation. Urine specimens should be .

kept refrigerated.

ILeveIs Without Occupational Exposure

Specific methods are available. TCAA is not present in urine of
u-exposed subjects. It is, however, a metabolite of other chlorinated
ndustrial solvents such .as CCl,-CH,CI, CCl; = CCl.,
_=Cl=CHCl;, CCl;—-CH,, and CCl;oCHO,2» which can be
‘cund in some household products. Nonoccupational exposure to
I z~loroethylene is possible (household products, drinking water,
~Fing. ’ . ’

= ;tics

T ne concentration of TCAA in urine rises slowly during and

. uwhiy uitinoroeinyiene exposure, and peaks on the third to fifth

" :. zter exposure; then it slowly declines with a half-time of 50-100
woursoina2e TCAA accumulates in the body during the

vorkweek. lkeda suggested that the correlation between

irichloroethylene concentrations and TCAA excretion is linear on-
" i¥ the exposure concentration is smaller than 50 ppm.o# Protein

l;ina‘ing of TCAA is extensive.i

Factors Affecting Interpretation of BEl

l:_ TCAA is a metabolite of some other chlorinated hydrocarbons:

ClJ.CH1C|, CHC';'CHC':,—CC'; - CCIz, CCI)-CHg, CCI;’CHO.
Exposure to these chlorinated hydrocarbons and nonoccupational
xposure to trichloroethylene would be manifested by increases

Ef TCAA excretion. Ethanol intake and disulfiram treatment partly
nhibit production of TCAA.2® Intake of other xenobiotics in-
cluding inhalation coexposure to other solvents, inhibits metabolism
i trichloroethylene and reduces excretion of TCAA.=o

lustification

TCAA is an indicator of integrated exposure; it does not reflect
he fluctuation of exposure. Analysis of kinetic datan41s232 has
produced a general agreement that a concentration of 100-200 mg/L

i TCAA in urine is the bioequivalent to the current TLV (50 ppm).
Ehe investigators agree that the interindividual variation is large,

ut some of this variation can be explained by differences in ex-’

_ perimental setting. Based on the epidemiological studies and clinical
bservations, smaller concentrations of TCAA in urine were sug-
ested as no-effect levels: Ahlmark and Forssman, < 40 mg/L;e®

Frant and Westerndo:p, 50 mg/L;e» Suchanova, 75 mg/L;3® Teis-

nger, 100 mg/L;ov and Bardodej, 100 mg/L.c» Because of large in-
lss-za (84) ‘

~
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terindividual - variation, some investigators consider the
determination of TCAA in urine as a very poor indicator of '
trichloroethylene exposure.o» Attempts to reduce the variation by
relating TCAA to creatinine, density, and excretory rate did not bring
any significant improvement. The advantage of the test is that TCAA’
concentrations in urine are little affected by timing of exposure and
sampling.

Current Information Available

Sufficient information is available to support the following BEI
as a screening test.

Recommendation

The Committee recommends 100 mg/L of TCAA in urine voided
at the end of the workweek as a BEI for trichloroethylene. This BEI
can be applied to the mean of a group or as a screening test for
individuals. If the TCAA concentration in urine collected periodically
from the same workers is below the BEI, then the TWA is most likely
not exceeded.

CHLORINATED METABOLITES IN URINE INDEX

Chlorinated metabolites represent the sum of trichloroacetic acid
(TCAA) and free and conjugated trichloroethanol (TCOH) in urine,
expressed as TCAA. ‘

Method

Colorimetric method based on Fujiwara reaction in oxidized urine
specimens®™® is the most convenient,

Sampling and Storage

Urine specimens should be collected in glass containers at the
end of the shift. The last two shifts of the workweek are suitable
for collection. Exposure to other chlorinated ethanes and ethylenes, -

considered in the interpretation. Urine specimens should be kept
refrigerated.

' Levels Without Occupational Exposure

TCAA and TCOH in urine of unexposed subjects are not
measurable. TCAA and TCOH are, however, metabolites of other
industrial chlorinated solvents such as CCly~CH,Cl, CCl, = CCl,

-CHCIl;~CHCl,, and CCly~CH,,2» which can be found in some

household products. Nonoccupational exposure to trichloroethylene
is possible (household products, drinking water, sniffing).

Kinetics

The elimination of the two metabolites, TCAA and TCOH, have
different patterns. Concentration of TCAA in urine peaks on the third
to fifth day after exposure and declines slowly with a half-time of
50-100 hours.zna24TCOH-concentration peaks during the first 3
hours after the exposure and then declines with the half-time 12-26
hours.e2429 Therefore, the concentration ratio of TCOH/TCAA in
urine changes depending on the timing of the exposure and sam-
pling schedules.ose2530 For example, at the end of the first ex-
posure, the concentration of TCOH is approximately 10 times larger
than the concentration of TCAA, but on the third post-exposure day
the TCOH concentration drops below the TCAA level.ns2s34 It was
shown in volunteers undergoing 5 consecutive exposures that, at

* the end of the work week, the TCOH/TCAA ratio varies between -~

1 and 2."w |n urines collected from workers on the moming

T e

"~ and alcohol intake and disulfiram treatment should be recordedand™ = -

.
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prior to the fifth work shift Nomiyama found the ratio equal to
1.6¢ Nomiyamans derived an equation for correlation of exposure
concentration (ppm) with concentration of chlorinated metabolites
in urine specimens collected on the t-day after the last 8-hour ex-
posure:

ppm = (1/6)C, 100 )

where:

G, =the concentration of chlorinated metabolites in urine

specimens mg/L collected from the workers on t-day after the
exposure,

k = the elimination rate constant, which for males equals 0.23
and for females 0.20.

The equation is valid for urines collected from subjects exposed
8 hrs/day, 5 days/week to the same time-weighted exposure con-
centration. Surprisingly, the linear correlation between exposure
concentration and chlorinated metabolites in urine is valid for a
wide range of exposure concentrations.0 :

Factors Affecting Interpretation of BEI

TCAA and TCOH are metabolites of some other chlorinated
hydrocarbons: CCl;CH,Cl, CHCI,*»CHCI,, CCl; = CCl,,
CCl;~CHj.zo» Exposure to these chemicals and nonoccupational
exposure to products containing trichloroethylene would be
manifested by increased excretion of both metabolites. Ethanol in-
take or disulfiram treatment inhibits metabolism of

. trichloroethylene.2# Intake of other xenobiotics, including coex-
" posure to other solvents, can also inhibit metabolism- of -

trichloroethylene and reduce excretion of metabolites. 10

jusctification

unnary excretion ot TCAA and TCOH is another indicator of in-
tegrated exposure which is little affected by fluctuation of the ex-

posure concemranon Concentratlons of chlormated metaboli ites in

from equation 1. According to this equation, the concentration of
metabolites in urine collected at the end of the workweek is 300
mg/L. Based on observations in workers occupationally exposed
to trichloroethylene, lkeda et alt* suggest a similar value, 275
mg/g of creatinine or 257 mg/L. After two days without occupa-
tional exposure, the concentrations of metabolites decline to one
third (approximately 100 mg/L). Large interindividual and intrain-
«*idual variation of metabolite excretion was observed in controll-
pdere23ss3e and fieldnaas studies.

Current Information Available

Sufficient data are available from studies in volunteers to propose
= BE{ that is bioequivalent to the TLV-TWA on a pharmacokinetic
basis. . .

Zecommendation

The Committee recommens 300 mg/L (320 mg/g of creatinine)
of chlorinated metabolites of trichloroethylene (expressed as TCAA)
in urine voided at the end of the shift preceded by at least three

zputarwork shifts-as a BEl for integrated exposure to
tricnloroethylene. This BE! can be applied to the mean of a group
test or as a screening test for individuals. If the TCAA concentra-
tion in urine specimens collected periodically from the same

workers is below the BEI, then the TLV-'IWA is most likely not ex-
cceded.

Vel 18
FREE TRICHLOROETHANOL (TCOH) IN BLOOD INDEX

Method

A gas chromatograph equipped with an electron capture detec-
tor is used for determination of TCOH in blood. The methods utilize
either the head space technique=» or hexane extraction.0e3n

Sampling and Storage

Blood should be collected at the end of the shift. Either of the
last two shifts of the workweek are suitable for collection. Blood
can be collected from the cubital vein and stored refrigerated in
sealed vacutainers containing heparin. Hemolyzed capillary blood
obtained from the finger or ear lobe can be stored refrigerated in
sealed glass containers’ for up to 14 days.ce Exposure to -
chlorinated ethanes and ethylenes, alcohol intake, and disulfiram
treatment should be recorded and considered in the interpretation.

Levels Without Occupational Exposure

Specific analytical methods are available. TCOH is not present
in blood of unexposed subjects. TCOH is, however, a metabolite
of industrial chlorinated solvents such as CCly»CH,Cl, CCl, = CCl,,
or CHy*CCl,,2» which can be found in some household products.
Nonoccupational exposure to tnchloroethylene is possible
(household products drinking water, glue sniffing).

Kinetics

About 50% of TCOH in blood is conjugated with glucuronic
acic.2> TCOH'in blood-rises rapidly during the exposure and starts
to decline shortly after the end of the éxposure with a half-time of
12 hours.m2% During occupational exposure, TCOH accumulates
in the blood significantly for the first three days.m.29 No protein
hinding of TCOH was reported.

Factors Affecting Interpretation of BE!l.

- -TCOH is a metabolite of some other chlorinated hydrocarbons:* =

CCl;»CH,Cl, CCl; = CCl;, or CH,*CCly. Exposure to such
chemicals and nonoccupational exposure to trichloroethylene
would be manifested by increased TCOH concentrations in blood.
Ethano! intake, disulfiram treatment, and most likely intake of other
xenobiotics including coexposure to some other solvents reduce
TCOH concentrations in blood.as1

Justification

Based on pharmacokinetic studies performed in volunteers ex-
posed repetitively to trichloroethylene, 162530 the following
bioequivalent to the current TLV-TWA _of 50 ppm of*
trichloroethylene can be extrapolated: .

¢ Free TCOH in blood at the end of the last shift of the
workweek — 3.8 mg/L
¢ Free TCOH in blood prior to the last shift of the workweek
— 1.5 mgl
- o Free TCOH in blood at the end of the first shift of the
workweek — 2.7 mg/L
* Free TCOH in blood prior to the first shift of the workweek
— 0.2 mght

Concentrations of total TCOH are approximately double that of the
concentrations of free TCOH.2% TCOH in blood is preferred by
some investigators as a biological indicator of the exposure, since

-the neurological symptoms induced by trichloroethylene exposure

are associated with metabolism to trichloroethanol,o» and since

BEI-27 (84)



;Iinzerindividual and intraindividual variation are much smaller

:han the variation of metabolite excretion, TCOH concentrations

in to correlate mainly with the integrated exposure to
1

loroethylene. However a significant excursion from the TLV-
A would affect the blood concentration of TCOH. In West Ger-

many, free TCOH in blood of 5 mg/L (ceiling value) is recommended
BAT.«o

Current Information Available

fficient amount of information is available to propose a BEL
ever, further corroboration of BEI in field studies is needed.

ommendation
ie Committee recommends a concentration of 4 mg/L of free
T@OH in blood collected at the end of the fourth or fifth shift of
the workweek as a BEI for trichloroethylene. Since interindividual

tion is smaller than urinary excretlon of metabolites it can be
lied to individuals.

*:'CHLOROFTHYLENE' IN END-EXHALED AIR INDEX
:ethod

ls chromatographic methods are specific and highly sensitive

electron capture detector is used.zs4n

cling and Storage

l :?-exhaled air- should be collected 16 hours after
.srozthvlene exposure (prior to the shift). Because timing of
_m:: 1ng is critical, an adjustment must be made if the sample
I coliected at another time (see equation below). Samples must
-c!!ected in uncontaminated atmosphere since exposure to traces
~chicroethylene prior or during sampling would profoundly af-
:he measurement. The samples should be stored in sealed glass
ainers and-analyzed shortly after collection.#» Contact of
:mples with rubber and plastic must be prevented because of the
I'fz absorption of trichloroethylene by these materials.
I

:Is Without Occixpational Exposure

ecific methods are available. Trichloroethylene is not present
xhaled air of unexposed persons. Nonoccupational exposure
ssible (household products, drinking water, glue sniffing).

tics
tncentrauon of trichloroethylene in mixed-exhaled air rises
-narply at the beginning of the exposure and levels off at 40% of
inhaled concentration. After the end of the exposure,
loroethylene concentration in exhaled air declines, the elimina-
Zn.curve-being described by 3 exponential decays with half-times
“ zppreximately 20 min, 3 hrs, and 30 hrs.02 Because of the long
time of the last exponential decays, the concentrations of
Jloroethylene in exhaled air increases slightly during the
oriweek. The declining concentration of alveolar air, c,, in ppm,
'a single 8-hour exposure to 50 ppm can be described by the

zHOnR!

cs, = 2.6e-21 4+ 1.6e-02% +4-0,25e-0024

re:
: l hours after the end of the exposure
= = the base of natural logarithm

sla (84) ) .

(4 IT

This equa'iion is derived from data by Fernandez et alt2 and was
‘corroborated by a simulation model.«» The coefficients describing
the desaturation curve after repetitious exposures, are larger because
of accumulation of trichloroethylene in the body.

Factors Affecting Interpretation of BEl

Determination of trichloroethylene in exhaled air is a specific ex-
posure test. Precautions must be taken to avoid nonoccupational
exposure to products containing trichloroethylene and contact with

traces of trichloroethylene prior and during sampling.

]ugtiﬁcaﬁon

Concentrations of trichloroethylene in end-exhaled air collected
prior to the shift can be used as an indicator of integrated exposure,
BEI calculated from the above equation should be 0.21 ppm. The
above equation relates to a single 8-hour exposure. However,
because of the accumulation of trichloroethylene in the body, the
concentration increases during the working week. Based on ex-
perimental data obtained in volunteers by Stewart et al,«» the con-
centration in the end-exhaled air prior to the fifth expousre should
be 0.45 ppm. Determination of trichloroethylene in end-exhaled
air is recommended as a confirmatory test, since TCOH and TCAA
are metabolites of other chemicals.

Current Information Available

A sufficient amount of information in exposed volunteers is

available for recommending BEI. No suitable cata from the field

are available to cofroborate the recommendation.

Recommendation

The Committee recommends 0.4 ppm of trichloroethylene in end-
exhaled air collected prior to the last shift of the week as a BEl to
be used mainly as a confirmatory test for trichloroethylene exposure.
This value is related to repetitious 8-hour exposures to 50 ppm,

and’is not affected by short excursions. "~ " .

Other BEI

Determination of trichloroacetic acid in blood was also suggested
as an indicator of trichloroethylene exposure.2» Urinary excretion
of trichloroethanol,ns» TCOH/TCAA ratio in urine,®% and
trichloroethylene in blood=» are other options. The committee
took under consideration these options but decided not to recom-
mend them at this time,
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Appendix D

Site Inspection Form
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L IDENTIFICATION

a POTENTIAL HAZARDOUS WASTE SITE N ..
\.’EPA SITE INSPECTION REPORT Nc | 0038551263

PART 1-SITE LOCATION AND INSPECTION INFORMATION

Il. SITE NAME AND LOCATION

01 SITE NAME (Lege!, common, o Gescriptive name of sRe)

02 STREET, ROUTE NO., OR SPECIFIC LOCATION IDENTIFIER

Route 1, P.0O. Box 40

Tri-County Community College -

‘'l N O

Lyle Cérringer

Business Mgr.

O3 ciy 04 STATE | 05 ZIP CODE 06 COUNTY GTCOURT 08 CONG
Murphy . . NC 28906 Cherokee - 20 11
o UllTlUESQE ONGIIl‘DE IOWDE(;F(;VRV;\!IEAR‘S_EHIEC;?EODIERAL x C.STATE O D,COUNTY O E. MUNICIPAL
35° _03' 58" _._8.-'3_&_51 39" O F.OTHER i O G. UNKNOWN
1l. INSPECTION INFORMATION :
(01 DATE OF INSFECTION 02 SITE STATUS 03 YEARS OF OPERATION
02,1t 8 0 AcTive 1967 | Present —— UNKNOWN'
MONTH. DAY VEAR X] mnACTIVE BEGINNING YEAR ___ ENDING YEAR
04 AGENCY PERFORMING INSPECTION [Check of thet aporg) -
DO A.EPA [ B.EPACONTRACTOR- 00 C.MUNICIPAL 3 D. MUNICIPAL CONTRACTOR -
. . (Name ol m) (Narne of liem}
JAE.STATE O F. STATE CONTRAGTOR O G.OTHER
(Name of tem) (Specity)
05 CHIEF INSPECTOR 06 TITLE G7 ORGANIZATION 08 TELEPHONE NO.
Stan Atwood Toxicologist NC DHR/DHS §19733-2801
09 OTHER INSPECTORS 10 TITLE 11 ORGANZATION 12 TELEPHONENO.
Jack Butler Env. Engineer NC DHR/DHS 6191733-2801
. ( )
( )
« )
« ) _
16 'm.epjno
13 SITE REPRESENTATIVES INTERVIEWED YT of Tr i—County Co nity Colld HON
Leon Tatham Instruction Murphy, NC 704) 837-6810

(704 837-6810}

Leon 'fatham

Tri-County Community College

¢ )
«
{ )
( )
7 ACCESS GAINED BY 18 TWE OF INSPECTION 19 WEATHER CONOITIONS
{Check one)
PERMISSION
O WARRANT 0800-1300 clear, 20's - 50's
IV INFORMATION AVAILABLE FROM
01 CONTACT 02 OF fAgencyrorgenastion) 03 TELEPHONE NO..

04" 837-6810

04 PERSON RESPONSIBLE FOR SITE INSPECTION FORM

Stan Atwood

05 AGENCY

NC DHR/DHS

06 ORGANIZATION

SHW Mgmt. Br.

07 TELEPHONE NO.

(919) 733-280

08 DATE

03 , 0% 87

MONTH DAY YEAR

EPAFORM 2070-13 (7-81)



SEPA

POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT

I iDENTIFICATION

01 STATE | 02 SITE NUMBER
NC | D038551263

PART 2- WASTE INFORMATION

Il. WASTE STATES, QUANTITIES, AND CHARACTERISTICS

01 PHYSICAL STATES (Check o thal apiy] 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Check af that aoply)
{Measures of waste Quantives
0 A.souD {J E. SLURRY must be independent) X Toxc (O E. SOLUBLE X't HiGHLY voLaTUE
D B.POWDER,FINES  NF. LQUD TONS O B. CORROSIVE G F.INFECTIOUS 0 J. EXPLOSIVE
C C. SLUDGE | G.GAS I E——— OC.RADIOACTIVE 1 G.FLAMMABLE O K.REACTIVE
' i Unknown JYD.PERSISTENT O H.IGNITABLE O L. INCOMPATIBLE
CUBICYARDS — ————— O M. NOT APPLICABLE
! D.OTHER
(Soecty} NO.OF DRUMS
. WASTE TYPE *
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT [02 UNIT OF MEASURE| 03 COMMENTS
Sw SLUDGE
oLw OILY WASTE
SoL SOLVENTS = Unknown Chlorinated solvents in well
PSD PESTICIDES
ocC OTHER ORGANIC CHEMICALS
10c INORGANIC CHEMICALS
ACD ACIDS
BAS BASES
MES HEAVY METALS .

IV. HAZARDOUS SUBSTANCES !See Appendix far most freguantly 2ied CAS Aumblers:

03 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMSER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION | SSMEASUREOF
SOL Trichloroethene 79-01-6 Unknown 300Q-542 ppb
SOL Tetrachloroethene 127-18-4 Unknown 0.06 ppb

V. FEEDSTOCKS (see £00endix for CAS Numbers)

CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FOS FDS
FDS FOS
FOS FDS
FOS FDS

VI.SOURCES OF INFORMATION (Cre specilic references, e.g.. Stale fdas, sample anatysis, repons)

, 1987. I

1. Sample analyses data sheet, NC NRCD/DEM, January 20, 1987.
2. Summary Trip Report, Tri—-County Community College and Emerson Electric, February 12
3. USGS Topographic Map, Peachtree Quadrangle, 1973.
4. Sample analyses data sheets, NC DHR/DHS, February 23, 1987.
EPAFORM 2070-13(7-81)



POTENTIAL HAZARDOUS WASTE SITE

L IDENTIFICATION

o ' NOMBER
wEPA SITE INSPECTION REPORT e
PART 3-DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS
1. HAZARDOUS CONDITIONS AND INCIDENTS
01} A. GROUNDWATER CONTAMINATION ~ 02 OBSERVED (DATE: _Jan. 1987) DO POTENTAL O ALLEGED
03POPULATION POTENTIALLY AFFECTED: ___________ 04/NARRATIVE DESCRIPTION : :
Trichloroethene detected in well sample.
01X B. SURFACE WATER CONTAMINATION 02)%) OBSERVED (DATE:4—LL=8/ ) O POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY ARFECTED: 04’NARRATIVE DESCRIPTION
McComb Branch contained 64 ppb trichloroethene.
01 O C. CONTAMINATION OF AIR . 02 TJ OBSERVED (DATE: ) O POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION '
01 O D, FIRE/EXPLOSIVE CONDITIONS 02 0 OBSERVED (DATE: O POTENTIAL 3 AUEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION :
01 O E. DIRECT CONTACT 02 I OBSERVED (DATE: DO POTENTIAL.  _O3 ALLEGED
03 POPULATION POTENTIALLY AFFECTED: : 04 NARRATIVE DESCRIPTION
01 )X F. CONTAMINATION OF SOIL 02 I OBSERVED (DATE: X POTENTIAL

03 AREA POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

{Acres)

O ALLEGED

‘Contaminated water discharged through septic tank with a sand filter bed.

01 ) G. DRINKING WATERCONTAMINATION _,_ § 30y° 02 O OBSERVED (DATE: O POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: .2 19UV 04 NARRATIVE DESCRIPTION :

See "A" above.
01 O H. WORKER EXPOSURE/INJURY 02 O OBSERVED (DATE: DO POTENTIAL O ALLEGED
03 WORKERS POTENTIALLY AFFECTED: _ 04 NARRATIVE DESCRIPTION
01 O 1. POPULATION EXPOSURE/INJURY 02 ) OBSERVED {DATE: €] POTENTIAL. O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIFTION

EPAFORM 2070-13 (7-81)




o POTENTIAL HAZARDOUS WASTE SITE
\‘”EPA SITE INSPECTION REPORT -
PART 3 -DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION

01 STATE|02 SITE NUMBER

NC 1D038551263

ll. HAZARDOUS CONDITIONS AND INCIDENTS (Contmuery

01 O J. DAMAGE TO FLORA . 020 O0BSERVED (DATE: . ) O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION '
01 T K. DAMAGE TO FAUNA 02 O OBSERVED (DATE: ) 0O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION (tnctude namers) of specres) :
01 G L. CONTAMINATION OF FOOD CHAIN - 020 OBSERVED (DATE: ) {7 POTENTIAL - D ALLEGED
04 NARRATIVE DESCRIPTION :
01 {2 M. UNSTABLE CONTAINMENT OF WASTES 02 G OBSERVED (DATE: ) L POTENTIAL O ALLEGED
18o4s Runptt Standmg kauids. Leakng c-ums!
03 POPULATION POTENTIALLYAFFECTED.________ 04 NARRATIVE DESCRIPTION
01 C N. DAMAGE TO OFFSITE PROPERTY C2TiOBSERVED(DATE: ) - [ POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION :
01 £ O. CONTAMINATION OF SEWERS. STORM DRAINS, WWTPs 02 - OBSERVED(DATE: . ) > POTENTIAL 0 ALLEGED
04 NARRATIVE DESCRIPTION
01 I P. ILLEGALVUNAUTHORIZED DUMPING 02 0 OBSERVED(DATE: ) {3 POTENTIAL ) ALLEGED
04 NARRATIVE DESCHIPTION .

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

{il. TOTAL POPULATION POTENTIALLY AFFECTED:

V. COMMENTS

Site has switched to bottled drinking water.

V. SOURCES OF INFORMATION (Cae soecic retorances. o g . state ides, sample ana'ysrs. repons;

As previously cited.




POTENTIAL HAZARDOUS WASTE SITE

L IDENTIFICATION

NPDES permit is for discharge from a septic tank sand filter bed to McComb Branch.

I £ ) MBER
\’"IEPA ' SITEINSPECTION Ne D058 a51263
. PART 4 - PERMIT AND DESCRIPTIVE INFORMATION
I 1. PERMIT INFORMATION
01 TYPE OF PERMIT ISSUED 02 PERMIT NUMBER 03 DATE ISSUED | 04 EXPIRATION DATE | 0S COMMENTS
(Check ol that sppiy) ’
' ¥ A. NPDES NC_ 0035394 3-31-87 up_for renewal
ps. vIc
JC. AR
O D. RCRA
l D E. RCRAINTERIM STATUS
F. SPCCPLAN
. T G. STATE (speceys
l OH. LOCAL ..
01 OTHER ;spechy v
OJ. NONE
I lil. SITE DESCRIPTION
01 STORAGE/DISPOSAL (Check s¥ thatacoly)  * 02 AMOUNT O3 UNIT OF MEASURE | 04 TREATMENT (Check o that apply} 05 OTHER
. 03 A. SURFACE IMPOUNDMENT O A. INCENERATION y
) - A. BUILDINGS ON
I O B.PILES 0 B. UNDERGROUND INJECTION X STE
G C. DRUMS, ABOVE GROUND O C. CHEMICAL/PHYSICAL
O D. TANK, ABOVE GROUND D 'D. BIOLOGICAL
; G E. TANK, BELOW GROUND O E. WASTE OIL PROCESSING 06 AREA OF SITE |
I T F.LANDFILL O F. SOLVENT RECOVERY
33 G. LANDFARM 0O G. OTHER RECYCUNG/RECOVERY 77 tAcres)
03 H. OPEN DUMP 0O H. OTHER
II T 1. OTHER (Soectn)
. (Specdy)
07 COMMENTS

IV. CONTAINMENT

01 CONTAINMENT OF WASTES (Check one)
O A. ADEQUATE. SECURE

0O 8. MODERATE

O C. INADEQUATE, POOR

0 D. INSECURE, UNSOUND, DANGEROUS

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

V. ACCESSIBILITY

02 COMMENTS

01 WASTE EASILY ACCESSIBLE: [ YES KNO

" A specific source for the groundwater contamination has not been identified.

VI. SOURCES OF INFORMATION (Cte spscitic refarences, a.g state thes, sampie analysis, repornts)

1. Permanent f:Lles, NC NRCD/Water Quallty Section, Raleigh, NC.
2. As previously cited.

EPAFORM 2070-13(7-81)




POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION
(2] 01 STATE] 02 SITE NUMBER
\"'ﬂEPA SITE INSPECTION REPORT e 038551263

PART 5- WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

il. DRINKING WATER SUPPLY

01 TYPE OF DRINKING SUPPLY 02 STATUS - 03 DISTANCE TO SITE
{Check as applicadles)
SURFACE WELL ENDANGERED  AFFECTED  MONITORED
COMMUNITY " AD 8. % AD 8.0 c. A_0.5
NON-COMMUNITY c.o o. X 0.0 eX  ERE 8.0.1 _ (m

Ill. GROUNDWATER

01 GROUNDWATER USE IN VICINITY (Check one)

x A. ONLY SOURCE FOR DRINKING 0O 8. DRINKING 0O C.COMMERCIAL, INDUSTRIAL IRRIGATION  [J D.NOT USED, UNUSEABLE
{Other sources avalable) {Limhed other sources svedadie,

COMMERCIAL. INDUSTRIAL, IRRIGATION
{No other water sources svaladle)

v

02 POPULATION SERVED BY GROUNDWATER ___ 7~/ 5800 03 DISTANGE TONEAREST DRINKING WATERWELL __ONl_site m)
04 DEPTH TO GROUNDWATER 05 DIRECTION OF GROUNDWATERFLOW | 06 DEPTHTO AGUIFER | 07 POTENTIAL YIELD 08 SOLE SOURCE AQUIFER
OF CONCERN OF AQUIFER X o
20 o . _West 20 : {gnd) VES No

08 DESCRIPTION OF WELLS finciuaing useage, depth, and locetion relative to population and buidinps}

On site well reported to be more than 400 ft. deep. Water level and yield unknown.

10 RECHARGE AREA 11 DISCHARGE AREA
Xves |comments O YES | COMMENTS
S NO , ano
™. SURFACE WATER
C1SURTACE WATER USE rCheck ore)
x A. RESERVO!R, RECREATION 0 8. IRRIGATION, ECONOMICALLY O C. COMMERCIAL, INDUSTRIAL T D.NOT CURRENTLY USED
DRINKING WATER SOURCE 4PORTANT RESOURCES

02 AFFECTED/POTENTIALLY AFFECTED EODIES OF WATER

NAME: " AFFECTED DISTANCE TO SITE
McComb Branch ’ o on site (i)
Hiwassee River _ o 0.3 mi)

, a ~ mi)

V. DEMOGRAPHIC AND PROPERTY INFORMATION

01 TOTAL POPULATION WITHIN ; 02 DISTANCE TO NEAREST POPULATION

ONE (1) MILE OF SITE TWO (2} MILES OF STE THREE (3) MILES OF SITE
) 8.________ c.__5810 0.1 (mi)
NO. OF PERSONS NO. OF PERSONS NO.OF PERSONS .
03 NUMBER OF BUILDINGS WITHIN TWO (2) MILES OF SITE 04 DISTANCE TO NEAREST OFF-SITE BUILDING
100's 0.1 i)

05 POPULATION WITHIN VICINITY OF SITE (Provice narrative description of nature of population wikin vicinty of SHe, 8.¢.. fursl, vitage, gensely pogulstec urban ares)

Site is located in a rural community.

EPAFORM 2070-13 (7-81)
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POTENTIAL HAZARDOUS WASTE SITE ; IDENTIFICATION
SITE INSPECTION REPORT TSTATE[0Z STE NUMBER
N7 EPA PART 5 - WATER, DEMOGRAPHIC, AND ENVIRONMENTALDATA L NC 10038551263

VI ENVIRONMENTAL INFORMATION

01 PERMEABIUTY OF UNSATURATED ZONE (Check one)

O A.10-¢ - 10-8 cm/sec )ﬁa 10-4~10-8cm/sec [ C.10-4— 10-2em/sec 3 O.GREATERTHAN 10-3cmisec

02 PERMEABILITY OF BEDROCK (Check one)

O A. IMPERMEABLE Os. RELATIVELY IMPERMEABLE MC RELATIVELY PERMEABLE (I D.VERY PERMEABLE

(Loss than 10~ 8 cm/sec) (104 - 10~ 6 cavsec) no 2« 10=94 cnveecy (Groaterthan 10=2 emvaec)
03 DEPTH TO BEDROCK 04 DEPTH OF CONTAMINATED SOIL ZONE 05 SOILpH
Unknown (") ")
06 NET PREGIPITATION 07 ONE YEAR 24 HOUR RAINFALL 08 SLOPE -
: ’ SITE SLOPE DIRECTION OF SITE SLOPE ; TERRAIN AVERAGE SLOPE
21 ) - |- 3-31.5 {in) — 6 % West —5=8 %
09 FLOOD POTENTIAL 10 ]
[J SITE IS ON BARRIER ISLAND, COASTAL HIGH HAZARD AREA, RIVERINE FLOODWAY
STEISIN_________ YEARFLOODPLAIN
11 DISTANCE TO WETLANDS (5 acre miimum) 12 DISTANCE YO CRITICAL HABITAT /o' sncapersd soecies)
) ESTUARINE OTHER )]
A _m) B (m) enoanGerep species: __None identified
13 LAND USE IN VICINITY.
DISTANCE TO:
RESIDENTIAL AREAS; NATIONAL/STATE PARKS, AGRICULTURAL LANDS
COMMERCIAL/INDUSTRIAL FORESTS, OR WILDLIFE RESERVES PRIME AG LAND AG LAND
A 0.2 B 0.1 c. my o0._0.2 (mi)

14 DESCRIPTION OF SITE IN RELATION TO SURROUNDING TOPOGRAPHY

Site is at the edge of a draw about 60 ft. above the river elevation.

VI, SOURCES OF INFORMATION (Cte soecitic references, e.p.. state fies, sempie snslysss, reponts)

1. As previously cited.
2. Clay et al. 1975. North Carolina Atlas: Portrait of a Changing Southern State.

3. USGS Open file report 80-44. Basic Elements of Ground-Water Hydrology with Referen
to Conditions -in North Carolina.

oA

EPAFORM 2070-13(7-81)



SITE INSPECTION REPORT

-~ POTENTIAL HAZARDOUS WASTE SITE
wEPA

PART 6 - SAMPLE AND FIELD INFORMATION

L. IDENTIFICATION

01 STATE
NC

02 SITE NUMBER

D038551263

il. SAMPLES TAKEN

SAMPLE TYPE - SAMPLES TAKEN

01 NUMBER OF 02 SAMPLES SENT TO

03 ESTIMATED DATE
RESULTS AVAILABLE

GROUNDWATER 1 NC

2/87

SURFACE WATER 6

Laboratory of Public Health

WASTE ; 1

"

AR

RUNOFF

SPILL

1

SOl

VEGETATION *

OTHER

Hil. FIELD MEASUREMENTS TAKEN

C1 Type 02 COMMENTS

IV.PHOTOGRAFHS AND MAPS

01 TYPE %GROUND O AERIAL 02 IN CUSTODY OF

. NC CER n v i ith report

{Name of orparizaticr 27 ins v ul’)

03 MAFS 04 LOCATION OF MAPS
YES

Included with report

- ONO

V.OTHER FIELD DATA COLLECTED (#rovwe rarrative oescrotiont

Windshield house count in the site vicinity.

VI. SOURCES OF INFORMATK)N {CHe specitic reterences. e.g., s1ate lles. sample 3nalysis, reports;

1. Summary Trip Report, letter

to Denise Smith, 2-12-87.

EPAFORM 2070-13 (7-81}



o POTENTIAL HAZARDOUS WASTE SITE N
\"IEPA SITE INSPECTION REPORT . R RS
PART 7 - OWNER INFORMATION
It. CURRENT OWNER(S) PARENT COMPANY ¢t avpicatw) .
01 NAME . 02 D+BNUMBER 08 NAME 09 D+B NUMBER
State of North Carolina
03 STREET ADDRESS (P.0. 8ox, RFD 4, erc.) 04 SIC CODE 10 STREET ADDRESS (P.0. Box, RFD ¢, etc.) 11SICCODE
j0s CITY |08 STATE|07 ZiP COOE 12CY 13 STATE| 14 ZIP CODE
" Raleigh NC .
01 NAME 02 D+B NUMBER 08 NAME 09 0+8 NUMBER_
03 STREET ADORESS (P.0. Box, RFD #, etc.) 04 SIC CODE 10 STREET ADDRESS (P.0. Box, RFO ¢, ot} 11SIC CODE
osCiTY 08 STATE[07 ZIP CODE 12C0Y 13 STATE| 14 2IP CODE
01 NAME 02 D+BNUMBER O8 NAME 09 D+B NUMBER
03 STREET ADDRESS(P.0. 8ox, RFD ¢, e(c.} 04 SICCODE | 10 STREET ADORESS 1P.0. 8os, 870 #8, etc.) 11SIC CODE
a5 cry 06 STATE[07 ZIP CODE 1z2cny 13 STATE|14 ZIP CODE
01 NAME 02 0+BNUMBER 08 NAME 090+BNUMBER
03 STREEY ADDRESS 1P.0. Box. RFD #, eic.} 04 SICCODE 10 STREET ADORESS (F.0. Box, RFD #, aic.) 11 SIC CODE
osciTy 06 STATE 07 ZIP CODE 12CTY 13 STATE[ 14 ZIP CODE
L. PREVIOUS OWNER(S) tist most recent ity . IV. REALTY OWNERI(S) (# dopicatie: sx1 most recent tirst)
01 NAME 02 D+BNUMBER 01 NAME 02 0+BNUMBER
03 STREET ADDRESS (P.0. 8ox, RFD ¢, etc.} 04 SICCODE 03 STREET ADDRESS (P.0. Box. RED ¥, e(c.) _|oasiICCODE
05 CITY O8STATE| 07 ZiP CODE 05 CITY 06 STATE) 07 ZIP CODE
01 NAME 02 D+BNUMBER 01 NAME 02 D+BNUMBER
03 STREET ADORESS 1P.0. Bos. RFD #, atc} . .~ 04 SIC CODE 03 STREET ADDRESS (P.0. Box, RFD 4, etc.) 04 SIC CODE
oS CITY | 06 STATE|O7 ZIP CODE o5CmY 06 STATE] 07 ZiP CODE
01 NAME 02 D+BNUMBER 01 NAME 02 D+BNUMBER
03 STREET ADDRESS (.0. Box. RFQe, etc.} 04 SIC COOE 03 STREET ADDRESS (P.0. ox. RFO#, etc.) 04 SIC CODE
oscity O8STATE| 07 ZiP COOE oscIry 08 STATE| 07 ZIP CODE
V.SOURCES OF INFORMATION (Cre soecrtic referancas. 0.0.. s1ate lees. samole snalysis. reports)

EPAFORM 2070-13 (7-81)




SEFA

POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 8 - QPERATOR INFORMATION

L. IDENTIFICATION

O1STATE
NC

02 SITE NUMBER

D038551263

. CURRENT OPERATOR (Pronds # aferent from ownar)

OPERATOR'S PARENT COMPANY ¢raosicasior

01 NAME 02 D+B NUMBER 10 NAME 11 0+ B NUMBER
Tri-County Community College
03 STREET ADDRESS (P.0. Box. RFDS, e1c.) 04 SIC CODE 12 STREET ADDRESS (P.0. Box, RFD 4, etc.} 13 SIC CODE
P.0. Box 40
05 Y 06 SYATE| 07 ZIP COOE 14 CITY 15 STATE[16 ZIP CODE
Murphy . NG 28906
G8 YEARS OF OPERATION |09 NAME OF OWNER

State of North Carolina

1IL. PREVIOUS OPERATOR(S) (Lt most recent tirat; provite only & ciferent from owner)

PREVIOUS OPERATORS’ PARENT COMPANIES (7 eppecaie)

25% State of North Carolina

01 NAME 102 D+B NUMBER 10 NAME 11 D+B NUMBER
Clifton Precision Products Litton Industries
03 STREET ADDRESS (P.0. Box, RFD #, e1c.) 04 SIC CODE 12 STREET ADDRESS (P.0. Box, RFD 4. #tc.) 13 SICCODE
P.0. Box 160 360 N. Cresent Drive
05 CTY . 06 STATE | 07 212 CODE 14CITY 15 STATE] 18 21P CODE
Murphy NC 28906 Beverly Hills CA 90210
08 YEARS OF OPERATION 09 NAME OF OWNER DURING THIS PERIOD i

1 State of North Carolina i
D1 NANE C2D+8UMZER 10 NAME 11 D+BNUMBER
N.C. Dept. of Transportation
CISTREET ADDCRESS (P 0. Boa AFC 4, e2) D4 $i2 CODE 12 STREET ADDRESS (P.0. Box, RFD #, elc.) 13 SICCODE
1 South Wilmington Street
05 TITY 06 STATE|07 21P CODE 14 CITY 15 STATE|16 ZIP._CO'.?E
Raleigh NC 1. .
08 YEARS OF OPERATION 09 NAME OF OWNER DURING TH!S PERIOI?

State of North Carolina

01 NAME . 02 D+BNUM3ER 10 NAME 11 D+BNUMBER
N.C. Dept. of Corrections .
03 STREET ADDRESS (P.0. 8ox, RFD ¢, olc.} 04 S:CCQDE 12 STREET ADDRESS (P.0. Box, RFD #, #:c.) 13 SIC CODE
840 West Morgan Street
oS CiTy . 06 STATE |07 2IP CODE 14 CITY 15 STATE| 18 ZIP CODE
Raleigh NC .
08 YEARS OF OPERATIO” 09 NAME OF OWNER DURING TH!IS PERIOD

IV. SOURCES OF INFORM.ATION {Che specilic reletences, e.g., Slaie fies, semple ansiysis, reports)

1. Permanent files, NC Solid and Hazardous Waste Mgmt. Branch, Raleigh, NC.
2. Bob Wood, Cherokee County Health Director, telephone conversation, 2-4-87.

EPAFORM 2070-13(7-81)




03 STREET ADDRESS (P.0. Box, RFD#, e(c.)

o EP POTENTIAL HAZARDOUS WASTE SITE LU
% A | SITE INSPECTION REPORT '
A4 PART 9 - GENERATORITRANSPORTER INFORMATION NC_{D038351263
Il. ON-SITE GENERATOR
01 NAME 02 D+8 NUMBER
03 STREET ADODRESS (P.0. Box, RFD ¢, sic.) 04 SIC COOE
o5 Cry 06 STATE{07 ZIP CODE
Ill. OFF-SITE GENERATOR(S)
01 NAME g 02 D+B NUMBER 01 NAME 02 D+8 NUMBER
* 04 SIC CODE 03 STREET ADDRESS (P.0. 8ox, AFD ¢, etc.) 04 SICCO0E

o5 Ty 06 STATE| 07 ZIP CODE 05 CITY 08 STATE| 07 ZIP CODE
O1 NAME 02 D+BNUMBER 01 NAME 02 D+B NUMBER
03 STREET ADDRESS (P.0. Bex, RFD 0. otc.) 04 SICCODE 03 STREET ADDRESS (P.0. Box. RFD 4, etc.) 04 SIC CODE

C2 STREET ADDRESS (P.0. Box, RFD ¢, etc.}

04 SICCODE -

o5 CrryY 06 STATE| 07 Z1P CODE 05CITY 06 STATE|O7 ZiP CODE
V. TRANSPORTER(S) .
01 NAME 02 D+BNUMBER 01 NAME - 02 D+B NUMBER
03 STREET ADDRESS (P.0. 8oz, AFD ¢, etc.) 04 SIC CODE

oscy 06 STATE} 07 2iP CODE oscrry 06 STATE] OT ZIP CODE
01 NAME 02 D+BNUMBER 01 NAME 02 D+B NUMBER
03 STREET ADDRESS (P.0. Box, RFD #, etc.) 04 SICCODE 03 STREET ADDRESS (P.0. Box. RFD ¢, etc |

04 SIC CODE

05 cry

06 STATE] 07 2IP CODE 05 CITY

06 STATE| 07 ZIP CODE

V. SOURCES OF INFORMATION (Cre spectic references, e.g.. state tses. samoie ansiysis, reports)

EPAFORM 2070-13 (7-81) .



o POTENTIAL HAZARDOUS WASTE SITE I IDENTIFICATION
< =PA SITE INSPECTION REPORT o e s
PART 10-PAST RESPONSE ACTIVITIES
it. PAST RESPONSE ACTIVITIES -
01 A A. WATER SUPPLY CLOSED 02DATE .lan. 1987 03AGENCY __NC DHR/DHS
04 RIPTION
_Well water no longer used for drinking.
01 (X B. TEMPORARY WATER SUPPLY PROVIDED - 02DATE Jan, 198/ 03 AGENCY
04 DESCRIPTION
Bottled water.

01 [J C. PERMANENT WATER SUPPLY PROVIDED 02 DATE 03 AGENCY

04 DESCRIPTION

01 O D. SPILLED MATERIAL REMOVED 02 DATE 03 AGENCY

04 DESCRIPTION .

01 G E. CONTAMINATED SOIL REMOVED 02 DATE 03 AGENCY

04 DESCRIPTION

01 O F. WASTE REPACKAGED 02 DATE 03 AGENCY

0< DESCRIPTION

01 ¢ G. WASTE DISPOSED ELSEV/HERE 02 DATE C3 AGENCY

G< DESCRIPTION

03 5 H. ON SITE BURIAL 02 DATE C3 AGENGY

0t DESCRIPTION .

0 1. IN SITU CHEMICAL TREATMENT 02 DATE 03 AGENCY

< DESCRIETION

€+ L J. IN SITU BIOLOGICAL TREATMENT 02 DATE 03 AGENCY

04 DESCRIPTION

01 O K. IN SiTU PHYSICAL TREATMENT . 02 DATE 03 AGENCY

G4 DESCRIPTION

01 G L. ENCAPSULATION 02 DATE 03 AGENCY :
04 DESCRIPTION : -
01 O M. EMERGENCY WASTE TREATMENT 02 DATE 03 AGENCY

04 DESCRIPTION

01 D N. CUTOFF WALLS 02 DATE 03 AGENCY

04 DESCRIPTION

01 {3 O. EMERGENCY DIKING/SURFACE WATER DIVERSION 02 DATE 03 AGENCY

04 DESCRIPTION .

01 Ci P. CUTOFF TRENCHES/SUMP 02 DATE 03 AGENCY
04 DESCRIPTION
01 O Q. SUBSURFACE CUTOFF WALL 02 DATE 03 AGENCY
04 DESCRIPTION

EPAFORM 2070-13(7-8%)



POTENTIAL HAZARDOUS WASTE SITE

L. IDENTIFICATION

|
o s
' \"'IEPA SITE INSPECTION REPORT P e s
PART 10-PAST RESPONSE ACTIVITIES
11 PAST RESPONSE ACTIVITIES comnwed)

01 O R. BARRIER WALLS CONSTRUCTED 02 DATE 03 AGENCY

\ 04 DESCRIPTION .

! 01 O S. CAPPING/COVERING 02 DATE 03 AGENCY,

, 04 DESCRIPTION
01 O T. BULK TANKAGE REPARED - 02 DATE 03 AGENCY,
04 DESCRIPTION

g .
01 O U. GROUT CURTAIN CONSTRUCTED 02 DATE 03 AGENCY,
04 DESCRIPTION )
01 O V. BOTTOM SEALED ' 02 DATE 03 AGENCY,
04 DESCRIPTION

. 01 O W. GAS CONTROL 02 DATE 03 AGENCY.

' 04 DESCRIPTION

l 01 O X. FIRE CONTROL 02 DATE 03 AGENCY

l 04 DESCRIPTION

.U 01 0 Y. LEACHATE TREATMENT 02 DATE 03 AGENCY,
04 DESCAIPTION

' 01 C Z. AREA EVACUATED 02 DATE 03 AGENCY,

; 04 DESCRIPTION

' 01 O 1, ACCESS TO SITE RESTRICTED 02 DATE 03 AGENCY
04 DESCRIPTION :
01 O 2. POPULATION RELOCATED 02 DATE 03 AGENCY.
04 DESCRIPTION ) -
01 O 3. OTHER REMEDIAL ACTIVITIES 02 DATE 03 AGENCY
04 DESCRIPTION - -

fif. SOURCES OF INFORMATION (Cre soecitic retarences, o.g., state fies. sampie snaiysis, reports)

I _Ie

| 1. Leon Tatham, Tri-County Community College, personal communication, 2-11-87.

EPA FORM 2070-13 (7-81)




POTENTIAL HAZARDOUS WASTE SITE

2
o SITE INSPECTION REPORT
\Y4 EPA PART 11 - ENFORCEMENT INFORMATION

I. IDENTIFICATION

01 STATE] 02 SITE NUMBER

D038551263

NC

il. ENFORCEMENT INFORMATION

01 PAST REGULATORY/ENFORCEMENT ACTION 0J YES XNO

02 DESCRIPTION OF FEDERAL, STATE, LOCAL REGULATORY/ENFORCEMENT ACTION

i1l. SOURCES OF lNFORMAT‘ON 1Ce speclic references, ¢.g., State fhes, Sample analys:s. reports)

EPAFORM 2070-13 (7-81)



Appendix E

Site Safety Plan



- - - - .
. . -
. .

SITE SAFETY PLAN

A. GENERAL INFORMATION

Site Name Tri-County Community College Site Number NC D038551263

Location US 64 East of Murphy Date 2/9/87
Purpose of Visit PA X SI Other
Proposed Date of Inspection 2/9/87
Date of Briefing - 2/9/87
Priority Ranking . Low X Medium High
‘Site Investigation Team
Personnel . Responsibilities
Stan Atwood ) sampling
- Jack Butler sampling

i L.
A.’ ~ \t
PLAN PREPARATION: ‘;-lh' I T |
Prepared By __ . "V. (UA >/J (G A~

U
. Approved By 5& L C n.éhcod\

B. SITE/WASTE CHARACTERISTICS

Waste Type(s) X Liquid Solid Sludge Gas
Characteristics Corrosive Ignitable Radioactive
X Volatile X Toxic Reactive Other

List Known or Suspected Hazards (physical,chemical biological or radioactive)

-on Site and their toxicological effects. Also, if known, list chemical amounts

HAZARD EFFECT(S)
halogenated solvents see attached sheet




Facility Description: Size 10-20 acres Buildings 4-6 buildings

Disposal Methods Being Investigated surface water contamination

Unusual Features on Site (dike integrity, power lines, terrain etc.):

History of the Site: The Dept. of Correction had a prison on site from the late

30s-1965. Dept. of Transportation maintained a maintenance shed at or near the

site prior to 1976. Clifton Precision occupied the site from March 1966-

‘January 1967. Tri-County Community College has been on-site since 1967. The

college has a body shop ~ 2 gallons of trichloroethylene/5 years.

C. HAZARD EVALUATION

Sampling is to consist of surface water and sediment. This is the only

sampling scheduled. This sampling can be done in Level D. These samples

need to be preserved by putting them on ice. Acid does not need to be used

- in preserving the samples.

D. WORK PLAN INSTRUCTION

Map or Sketch Attached? No
Perimeter Identified? No
Command Post Identified? No

Zones of Contamination Identified? No

Personal ‘Protective Equipment

Level of Protection A ‘B C X D

Modifications




Modifications

Surveillance Equipment:

H Nu . Detector Tubes and Pumps
Explosimeter 02 Meter :
TLD (Radiation Monitor)

Decontamination Procedures

Level A Segregated equipment drop, boot cover and glove wash, boot
cover and glove rinse, tape removal, suit and hard hat
removal, SCBA backpack removal, inner glove wash, inner
glove removal, inner clothing removal, field wash, redress

Level B - Segregated equipment drop, boot cover and glove wash,boot
cover and glove rinse, tape removal. boot cover removal
outer glove removal, suit/safety removal, SCBA backpack
removal, inner glove wash, inner glove rinse, facepiece
-removal, inner glove removal, inner clothing removal, field
wash, redress. '

Level C Segregated equipment drop, boot cover and glove wash, boot
cover and glove rinse, tape removal, boot cover removal,
outer glove removal,suit/safety boot wash, suit/safety boot
rinse (Canister or Mask Change), safety boot removal, splash
suit removal, inner glove wash, inner glove rinse, facepiece
removal, inner glove removal, inner clothing removal. field
wash redress.

X Level D Segregated equipment drop. boot and glove wash, boot and

glove rinse.

Work Schedule/ Limitations stream water and sediment samples are the only

samples to be taken.

EMERGENCY PRECAUTIONS

-Acute Exposhre Symptoms First Aid
eyes - irrigate eyes

skin soap and water wash
inhalation ‘ fresh air

ingestion medical attention




. . ..
. i .
. . .
' .

Hospital (Address and Phone Number)
Murphy Medical Center

US 64, Murphy, NC

Emergency Transportation Systems (Phone Numbers)

Fire use 911 -
Ambulance use 911
Rescue Squad use 911

Emergency Route to Hospital hospital adjoining site

PREVAILING WEATHER CONDITIONS AND FORECAST sunny with highs in the 40°s.

1k

EQUIPMENT

CHECKLIST

Air purifying respirator

‘Cartridges for respirator

3M 8710 Respirator
02 Indicator
Detector Tube § Pump

‘Eye Wash Unit

HNu
pH Meter

- Explosimeter

Radioactive Monitor

First Aid Kit

3 gal. Distilled H20
Personal Protective
Clothing

Boots or Boot Covers
Coveralls (tyvek)
Eye Protection

Hard Hat

X Decontamination

Materials.

selod v [odd ool

Poison Control Center - State Coordinator

Duke University Medical Center

Telephone:

Box 3024

1-800-672~1697

Durham, NC 27710

ASHEVILLE Western NC Poison

704~255-4490 Control Center

’ Memorial Mission Hosp.
509 Biltmore Ave. 28801

CHARLOTTE Mercy Hospital

704~379-5827

DURHAM

GREENSBORO
919-379-4105

2001 Vail Ave, 28207

Duke Univ Medical Center
1-800-672-1697 Box 3007, 27710

1-800-722~2222 .

Moses Cone Hospital
1200 N. Elm St, 27420

HENDERSONVILLE Margaret R. Pardee
704-693-6522 Memorial Hospital .

Ext. 555, 556 Fleming St., 28739
HICKORY Catawba Mem. Hosp.
704-322-6649 Fairgrove Chur. Rd 28601
JACKSONVILLE Onslow Mem. Hospital
919-577-2555 Western Blvd. 28540
WILMINGTON New Hanover Mem. Hospital.
919-343-7046 2131 S. 17th St, 28401



N,

HAZARDOUS SUBSTANCE INFORMATION FORM

Chemicul Name: HaloEghated solvents

. %
I. PHYSICAL/CHEMICAL PROPERTIES ' A
l L . Reference
l Chemical Formula - ' >
~ Natural Physical State at 25°C  liquid " 1
I ~ Vapor Pressure 14.- 91  mm Hg at 20°C 1
Melting Point ~__°F/°C Boiling Point 170 - 250 °F/°C 1
I " Flash Point (open or closed cup) none °C/°F 1
- Solubility - HZQ insoluble - 1
I ' Other
| .
" - Physical Features: (odor, color, etc.) colorless liquids at room temp.
l;".~.°<:et odor. I.P, CHCl2 - 11.42, CC12CC12 - 9.32, CHCLCC12 - 9.47 eV

_12Ci2 = 11.35

IL {. TOXICOLOGICAL DATA

B stendarast s™- 350 TLv 10 - 350 PEL 300 - 1000 Ipid

ikouLes of Exposure: Inhalation, skin

L._

\cute/Chroni¢ Symptoms: Acute: headache, dizziness, irritation to nose § eyes

narcotic feeling. Chronic: 1liver damage.

l:irst'Aid: Eye: irripate immediately. Skin: soap wash immediately.

I.}nhalation: fresh air § artificial resp. Ingestion: medical attention.



N . I3
.
. .. N

lncmical Name: Halopenated solvents

|1 . HAZARDOUS CHARACTERISTICS Reference

9§
l A. Combustibil ity. Yes No X
| Toxic by-products

I B. Flammability = = LEL UEL

C. Reactivity Hazard Chemically active metals (K, Na, etc.)
ronp caustics § oxidizers. |

-l

. L. .Corrosivity Hazard yes/no pH:

l

Neutralizing agent:

. E., Radioactive Hazard Exposure Rate
Background ~ yes/no
Alpha particles yes/no
Beta particles yes/no
Gamma radiation yes/no

1

REFERENCES

1110SH Pocket Guide to Chemical Hazards, 1985.

. o,
. . .

+¥3/10-86/Form 2
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