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. 227 LAKESIDE PARKWAY
SUITEB14

TUCKER, GEORGIA 30084
404-838-7710

C-586-12-8-59
December 13, 1988
Mr. Narindar Kumar Date: / /3 //P7
Site Investigation and Support Branch Site Disposition: wel
Waste Management Division EPA Project Manager: M

Environmental Protection Agency
345 Courtland Street, N. E.
Atlanta, Georgia 30365

Subject: Preliminary Reassessment F - A
Union Carbide Agricultural Products Company '
Research Triangle Park, Durham County, North Carolina
NCD 980600274
TDD No. F4-8809-13

Dear Mr. Kumar:

FIT 4 conducted a preliminary reassessment of the Union Carbide Agricultural Products Company, in
Research Triangle Park, Durham County, North Carolina. The assessment included a review of EPA
and state file material, a target survey, and an offsite reconnaissance of the facility and surrounding
area.

Union Carbide Agricultural Products Company began operations at this facility in Durham County in
1980 (Ref. 1). The facility was purchased in 1987 by Rhone-Poulenc Ag Company, which has
continued operations similar to that of Union Carbide (Ref. 2). This facility, since its inception, has
conducted research and development, engineering, and marketing of agricultural products,
including insecticides, herbicides, and plant growth regulators. No manufacturing has ever been
done at this facility (Refs. 1, 2).

On July 2, 1981, Union Carbide applied for interim status under RCRA. The estimated quantity of
waste generated listed in that application was 133,730 pounds per year. On January 6, 1982, Union
Carbide withdrew this application and changed the facility’s status from “storage” to “generator
only” (Refs. 3, 4). State-conducted RCRA inspections have always found the facility in compliance
with the standards (Refs. 5, 6, 7).

The Union Carbide facility is located north of Alexander Drive and east of the North-South Freeway
in Research Triangle Park, North Carolina. An onsite reconnaissance of the area revealed the site is
currently active and operated by Rhone-Poulenc Agricultural Company (Ref. 2). During the
reconnaissance, there was no evidence of improper waste-handiing practices or presence of
hazardous substances deposited above ground (Ref. 8). The wastes generated at the facility in the
past were primarily solvents and related lab waste. This includes acids, bases, non-halogenated
solvents, solid contaminated lab waste (glassware, towels, etc.) and some pesticide material. Based
on all available file information, all waste generated onsite has been shipped to the Chemical Waste
Management Site in Emelle, Alabama for disposal (Ref. 5).
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Mr. Narindar Kumar
Environmental Protection Agency
TDD No. F4-8809-13

December 13, 1988 - page two

A private well that is no longer used for drinking water is located approximately 2,500 feet east of
the facility and was found to be contaminated with various organic compounds such as 1, 1, 1
trichloroethane; 1, 1-dichloroethylene; 1, 1-dichloroethane and tetrachloroethene from an
unknown source(s) (Refs. 9, 10, 11). During the offsite reconnaissance an attempt was made to
identify the possible source(s) of contamination. However, no disposal areas could be identified at
the facilities where drive-by reconnaissances were conducted (Ref. 8).

The Union Carbide facility is located in the Triassic Basin of North Carolina. This basin is a fault-
bounded trough filled with sediments totalling 10,000 feet or more in thickness (Ref. 12, p. 2). This
series of interbedded siltstones, sandstones, and shales and associated soil overburden has very low
porosity and permeability. Diabase dikes and sills intruded the sediments after deposition. Physical
and thermal fracturing occurred, greatly increasing the permeability of the dikes and sills.
Groundwater flow within the Triassic basin is predominantly in the more permeable diabase dikes
and sills which intruded the Triassic formation (Ref. 12, p. 2).

The average yield of wells completed in the Triassic rocks of Durham County ranges from 0 to 1

-gallon per minute (gpm). Wells that intercept diabase dikes or sills typically yield from 10 to 80 gpm

(Ref. 12, p. 2). Regionally groundwater flow is in a southern direction (Refs. 13, 14, p. 11). Locally,
the shallow water table is a subdued reflection of surface topography. The permeable diabase dikes
act as conduits for groundwater movement, and may influence the local groundwater flow direction
(Ref. 12, p. 3). Depth to groundwater is estimated to be 20 to 30 feet at Airco (Ref. 14, Plate 5).

The surface water runoff from the Union Carbide site would be directed topographically east into an
intermittently flowing tributary of Stirrup lron Creek. Stirrup Iron Creek is the closest annual
downgradient stream to the facility and is located approximately 1,300 feet east of the site. The
creek flows approximately 9.5 miles southeast and converges with Crabtree Creek, which flows west
as part of the Neuse River drainage system. (Ref. 11). There are no drinking water intakes along this
15-mile pathway; however, Crabtree Creek is occasionally fished (Refs. 15, 16).

A target survey conducted by NUS personnel revealed that municipal water is available to most all
residents within 4 miles of the site (Ref. 17). The municipal water supply for Durham County is drawn
from two active surface water intakes located on the Flat River and on the Little River, both of which
are north of Durham, North Carolina (Ref. 15). '

A Durham County Department of Water representative stated that a few individual homeowners are
not using the municipal water service, although it is available (Refs. 15, 17). A house count of the
area identified approximately 89 homes within 3 miles of the facility that were utilizing private
drinking wells (Refs. 11, 18). The nearest private well is approximately 4,500 feet northeast of the
Union Carbide facility (Ref. 11).

Access to the plant property at the Union Carbide (Rhone-Poulenc) facility is unrestricted. The
majority of the surrounding area is forested, yet highways, homes, and other industries are located
nearby (Ref. 8). No schools or day-care centers were identified within one mile of the facility (Ref. 8).
The nearest residence is located approximately 1,600 feet northeast of the facility (Ref. 11).

NUS CORPORATION
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Mr. Narindar Kumar
Environmental Protection Agency
TDD No. F4-8809-13
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Based on the enclosures and the results of the previous investigations, it is recommended that no
further remedial action be planned for this site. If you have any questions or concerns regarding this
site, please contact me at NUS Corporation.

Very truly yours, » Approved:

Project Manager

EC/kw

Enclosures( 5 )

'

cc: Robert Morris

NUS CORPORATION
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NUS CORPORATION
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NUS CORPORATION
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REFERENCE 1

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

Ms. Denise Bland

NC 3012 Project Officer

Air § Hazardous Materials Division
U.S. Environmental Protection Agency
345 Courtland Street, . N.E. .
Atlanta, Ga 30365

Re:

.Dear Denise:

Preliminary Assessment Reports
Transmittal Letter

Aberdeen Pesticides Twin Sites NC D980843346
Aberdeen, Moore Co., N.C.

Aberdeen Pesticides Fairway Six Site NC D980843403
Aberdeen, Moore Co., N.C.

Daugherty Chemical Co. _ NC D080885551
Durham, Durham Co., NC

David Starling Property NC D003185311
Farmville, Pitt Co., NC :

Union Carbide Agric. Prod. Co. NC D980600274
Research Triangle Park, Durham Co., NC

Union Carbide Corp. NC D003184249
Greenville, Pitt Co., NC :

Waste Industries ~ NC D065302267
Raleigh, Wake Co., NC

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

STATE HEALTH DIRECTOR

Submitted herewzth are final Preliminary Assessment reports for the
subject: s1tes.

Based on the N.C. RPRA 3012 Program Rev1ew of the available data, we
have concluded the following:
Aberdeen Pesticides Twin Sites is 51tuated upgradient
from a public lake and recreation area and a Jaycees Lodge.
Samples collected on-site indicated DDT levels as high as
11,700 ppm; other toxic compounds were also identified, but in

lesser quantities.

The area surrounding and including the

site is expected to be developed into a recreation area in the
future. Priority assigned is Medium.

Jomes B. Hunt, Jr. * - - Sorah T
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Ms. Denise Bland
December 28, 1984

Aberdeen Pesticides Fairway Six Site soil samples
indicated DDT levels as high as 2200 ppm; other toxic
compounds were also identified, but in lesser quantities.

 Because of rural location, the priority assigned is Low.

Daugherty Chemical Company has effectively eliminated 75
or so drums of illegally stored hazardous waste. Contaminated
dirt remains on site. Priority assigned is Low.

David ‘Starling Property is presently being monitored and -
evaluated by Union Carbide Corporation, which is responsible
for on-site disposal of 10,000 gallons barium carbonate, -
barium chromate, and chromic acid in 1971. Presently, UCC
indicates that the waste represents no environmental hazard to
surface or ground-water resources outside the immediate
disposal area. It is believed that with time the contaminants
will migrate off-site to areas where there are drinking water
wells. Priority assigned is Medium.

Union Carbide ‘Agriculture Products Company commenced
operation in 1980, They function primarily as a pesticide
research and development facility, and not as a manufacturer.
Status assigned is No Further Action.

Union Carbide Corporation, Greenville, generates waste
paper impregnated with mercury at a rate of less than 1000
kz/month. UCC officials indicate no history of on-site
releases of hazardous substances. Status assigned is No
Further Action.

Waste Industries is a transporter with no history of

on-site releases of hazardous substances. Status assigned is

No Further Action.

If further information is required, contact me at 919/733-2178.
Sincerely,

} . 3'\Cn.'\L._ )L\AW’\- -l

D. Mark Durway, Geologist
Solid § Hazardous Waste Management Branch
Environmental Health Section

DMD/1w/1711A
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Research Triangle Park is the largest research -

park in the United States. Established in 1959,
the Park covers 6,700 acres and is approxi-
mately eight miles long and two miles wide.
Over 30,000 people work in the Park for more
than 50 corporations and institutions.

The Park is within 15 minutes of three
doctoral research universities—N.C. State
University in Raleigh, University of North
Carolina at Chapel Hill, and Duke University
in Durham—with 55,000 students.

The non-profit Research Triangle Founda-
tion administers the Park, including require-
ments for attractive and protective use of land.

The Foundation has begun development of
a2,700-acre section in the Park that includes
40 heavily wooded sites ranging from eight to
180 acres.

Just five miles from the Park is Raleigh-
Durham Airport, which has over 300 depar-
tures each day and is an East Coast hub.

Interstate 40 links the Park with surround-
ing cities, as does toll-free telephone service.

For Research Triangle Park

additional Foundation

details: 2 Hanes Drive
PO. Box 12255
Research Triangle Park,
N.C. 27709

Phone: 919-549-8181

The mailing address for all Park listings, unless
otherwise noted, is Research Triangle Park, NC
27709.

Information in this directory is compiled
from data submitted by organizations within
the Park’s boundaries. Every effort is made to
ensure accuracy, but RTP cannot guarantee
that all resident organizations and personnel
listings are correct.

Research
Triangle
Park
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Principal activitles: Provides contract research—areas
of capabilities span the physical, life and social sciences,
including survey research, behavioral studies, chemistry,
energy and environmental research, population, edu-
cation, health systems, economics, statistics, state
planning, engineering, technology applications, toxi-
cology and toxic wastes. Clients include federal, state,
and local government agencies, foundations, and private
industry. .

Corporate Non-profit corporation created and in

affiliation: corporated by UNC, Duke, and N.C. State
‘Universities, but operated under
separate management and board of
governors. Maintains close working ties
with each of the universities.

I Address: 3040 Cornwallis Road
PO. Box 12194
I Phone:

919-541-6000
B e ]

RHONE-POULENC AG COMPANY

President&CEO ............... Thomas M. Dille
Director, Human Resources . ......... F.A. Sefcovic
PurchasingManager................. G.S. Brown

Total employees: 485

Year established in Park: 1981 as Union Carbide
Agricultural Products Co., Inc. Acquired by Rhone-
Poulenc AG Co. in 1987.

I Principal activities: Conducts research and develop-

ment, engineering and marketing of agricultural prod-
ucts, including insecticides, herbicides, and plant
growth regulators.

Corporate Rhone-PoulencInc.

affillation: Monmouth Junction, NJ
Rhone-Poulenc Agrochimie
Lyon, France

I Address: 2 TW. Alexander Drive

PO. Box 12014
I Phone:

919-549-2000
e~ = =

SUMITOMO ELECTRIC

RESEARCH TRIANGLE, INC,

President & Chairman.......... Noritaka Kurauchi
Senjor Vice President. .............. Kimio Tomo
Senior Vice President :

l Sales/Marketing . ............. Robert J. Swirbul
TrCaSULEr .. v it nerennennsnns Nobuo Makino
Senijor Vice President

Production & Engineering. ......... Yuichi Toda

IVice President Sales/Marketing ... .LarryS. Corsello
Manager, Human Resources .. ...... Royce H. Davis
PurchasingManager............ Dennis M. Brown

Total employees: 300
Year established in Park: 1983

Principal activities: Conducts research and develop-
ment and production of optical fiber and cable and
related products.

Corporate Sumitomo Electric Industries, Ltd.
affiliation: Osaka, Japan '
Sumitomo Electric USA, Inc.
I New York, NY

Address: 78 T.W. Alexander Drive
PO. Box 13445

Phone: 919-541-8100

TROXLERE

President .................... William F, Troxler
Executive Vice President. ... .. William E. Troxler, Jr.
Vice President of

Administration........ Suzanne Troxler Babcock
Buyer............oiviniiinnn D. Tim McFarland
Personnel Manager ............. George R. Propst

Total employees: 110
Year established in Park: 1974

Principal activities: Develops instruments and systems
for measuring physical properties and characteristics of
engineering materials through the use of radioactive
isotopes, and manufacturing and distribution of these
devices throughout the world. Also conducts research
in the use of radiation for commercial and industrial
application.

Related  Sales and service offices in Bothell, WA;

facllitles: Lake Villa, IL; Denver, CO; Nashville, TN;
Arlington, TX; Sacramento, CA; and
Danbury, CT. European office in
Munich, West Germany

Address: 3008 Cornwallis Road
PO. Box 12057

Phone: 919-549-8661

UAI TECHNOLOGY, INC.
President.................... Dr. Steven F. Maier
Personnel Manager and

Purchasing ................. Mark E. Friedman
Public Relations Manager ........ David Bochnovic
Corporate Relations . ........... Mark E. Friedman

Total employees: 53
“Year established in Park: 1985

Principal activities: Produces databases, as well 2s con-
sulting services, to the financial industry—specialists in
cash management, consulting and educational services.

Corporate Additional offices in
affillation: Chicago, IL and Charlotte, NC

Address: (8 T.W. Alexander Drive
PO. Box 13628

Phone: 919-541-9339

B e e
UNDERWRITERS LABORATORIES, INC.

Vice President and Officer in Charge. . . . . Al Bernardi
PersonnelManager................. Steve Cohan

Total employees: 271
Year established in Park: 1986

Principal activities: Tests for public safety. -

Corporate Northbrook, IL
office:

Address: 12 Laboratory Drive
PO. Box 13995

Phone: 919-549-1400
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INSTRUCTIONS: Completz A through J to determine whether you need to submit any permit application forms to the EPA. If you answer “yes” to ar
questions, you must submit this form and the :upplemantal form listed in the parenthesis following the question. Mark X"’ in the box in the third colun
* to each question, you need not submit any of these forms. You msy answer “no” if your activi

if the supplemental form is attached. If you answer ’

is axcluded from permit requirements; see Section C of ‘.he instructions. See also, Section D of the instructions for definitions of bold~foced terms.

MARK X" MARK *;
SPECIFIC QUESTIONS ves| o a7 Somanl SPECIFIC QUESTIONS YR | *o |are
A. Is this facility a publicly owned treatment works 8. Does or will this facility either sxisting or proposad)
which results in-a discherge to waters of the US.? X include a concantrated animal fseding operation or X
" (FORM 2A} asquatic animsl production facility which results in a
TR = discharge 10 waters of the U.S.? (FORM 2B} TR BT
C. Is this a facility which currently resulis in Jischarges D, Is this a8 proposed lacility (other than those described
to watsrs of the U.S. other than those describad in X in A or 8 sbove} which will result in a discharge to X
A or B above? (FORM 2C) nln 14 watsery of the U.S.? (FORM 20) [T T
E. Does or will this facility treat, store, or dispose of X X F. gz:;gi:ﬁr:vff'ltzr?tub:;gw“tretl’g:v::r(:gtny x:‘:‘r:ac::?; X
hazardous wastes? (FORM 3) taining, within one quarter mila of the well bore,
-t - underground sources of drinking water? (FORM 4) & |10
G. Do you or will you 1nject at this facility any produced . . . . .
water or other fluids which ars brought to the surface H. Do you or will you Inject at this facility fluids for spe-
in connection with conventional oil or natural gas pro- cial processes such es mining of sulfur by the Frasch X
duction, inject fluids used for enhanced recovery of X process, solution mining of minserals, in situ combus-
oil or natural gas, or inject fluids for storage of liquid ‘(?Snﬁ :8”" fuei, or recovery of geothermat energy?
hydrocarbons? {FORM 4) 3e | 33 3 37 ] %
1. Is this faciiity a proposed stationary scurce which Js J. Is this facility a8 proposed stationary sourcs wich is
one of the 28 industrial categories listed in the in- i NOT one of the 28 industrial categories listed in the
. structions and which- will potentislly emit 100 tons instructions and which will potentially emit 250 tons
. per year of sny air pollutant regulated under the X per year of any air pollutant regulated under the Clean X
. Clean Air Act and may affect or be located in an Air Act and may affect or be lacated in an attainment
attainment ares? (FORM 5) aras? (FORM 5) K1) .
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>
8. PHONE (arfn code & no.)

[3

2

L I ]

LEVY FDGAR BLDG SERV

‘MGR 549 2 2 "6 6

12

V. FACILITY MAILING ADDRESS

A. STR(ET OR P.O. BOX

A A
43 oy - 1] ’l - SS

3

LI LI L PR SR LI | L L

PO_BOX 12014

¥

18 -

B. CITY OR TOWN

C.STATE] D.ZIPF CODE

gl

i '(*i& ' . &

GJRESEARCH TRIANGLE PARK nell27700

3]s - 3T T Y - 113

VI. FACILITY LOCATION . Rrpeipra ok

A.STREET, ROUTE NO, OR OTHER SPECIFIC loéﬂTlrlER

5[ T W ALEXANDER DR .~ . .

e 8. COUNTY NAME =

D' UI"RI Hl Al Ml i |L ! lL i j |L f : f T__[ 1 ! ] | SR ‘
1 252 L2228 B 3l

RESEARCH TRIANGLE PARK  |INC||l277039 B

EPA Form 3510-1 {6-80)
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')\“.\4\_,:-_) O IS S B .
(1), SIC SODES [4-dizit. 1n orcer of priorityl g “ R e S R O T ST FIoA . elapg smr el s
A. FIRST B. SECOND -
s 81 71 9 (specify) . . '£7_ VT T specify) ~
71°. .. {Pesticides and Agricultural Chemicals s NA E
C. THIRD D. FOURTH
T T Jispecify) VT Tespecify)
7 NA : 71 . . NA
s '.‘ : L" 13|18 - 9
1. OPERATOR INFORMATION < g : 3 - ST ; 5 K ot SRl Lot
A. NAME . 3. Is the name liste-
7= D S SO TR S R T T I L T N A D T T L T T T L D DL N R L‘:,":‘“‘;'“‘A"”
UNION CARBIDE AGRICULTURAL PRODUCTS COMPIIIYES-CIN
u‘ - .8 66
C.STATUS OF OPERATOR (Enterthe approprinte l2tter into the answerbox; if “‘Other", specifv.) O. PHONE (crea code & no.)
I+ = FEDERAL M = PUSLIC (other than j2dz2ral or state) s02Cify) | S | 1y =t IPSEPNE)
S = STATE O = OTHER (specify) P | NA al (919154912000
P = PRIVATE - 34 '3 e - 1 [TECEET) ST
) E. STREET OR P.O, BOX . o - -
T Tl g T T JT I, T T T T T
0 BOX 12014
s U P S S e S e
F.CITY OR TOWN- . . G.STATH H. ZIP CODE 5ST
< L L L L L L N UL o LR IT the facility located on Indxan lands?
R ELS]ELAI RJE H 1T4R| &AlriLGlLiE;;LplALRni . Ntc 2117J_04L9 L g_YES mNo R

A. NpOES (Discharges to Surface Water) . D. PSO (A ir Emi:::an.r from Proposed Sou z:}

CR 7 1 1 11 r T 1 11 1 el T 1 U 1 1 N A! L I S B )
N TIPSR S SRS N WP S TSN T S 9iP PR TOUUY TN TURT S VU SN TR SHN T S -
[T KLY FrER KD 30 t8f16 | (7L 18 - 30
B. UIC (Underground Injection-of Fluids} £, oOTHER(specify)
¥ 1 L T L VL L SN B | Sl vl ] T 3. v T J,,0,7 T I 17 n -
G N A 5 N'A (specify) NA s
Vs jaefir [ e e S AT e T T A * O EEEEE—— T
C. RCRA {Hazardous Wazstes) . E.,OTHER (specify)
Y11 i 1 v 7T | L IR B L N Sl¥1 0] 1T 3 v T Tl 0 I T 177 7
El'g N A N'A (specify] NA
L | A #L adenn, | DY S S T I | i ] ) 1 1 'l ]
11) 1441 19 30 18§ 1¢ 17 e - 30
MAP - g T AT o g

ch tax this application a-topographic map of the area extending to at least one mile beyond property bounderies. The map must show

e outline- of the- facility, the location of each of its existing and proposed intake and discharge structures, each of its hazardous waste

treatment, storage, or. disposal facilities, and each well where it injects fluids underground Include all sprmgs, nvers and other surface
Iter bodies in the map area. See instructions for precise requirements. .

NATURE OF BUSINESS [provice » brief description

This Tocation is the research, design and engineering center for Union Carbide
Agricultural Products Company. New insecticide, herbicide and plant growth
regu]ator products are developed "in laboratory and greenhouse facilities.

r' CERTIFICATION (see instructions) < i O ST £ e AR T 25 S SR T

achments and that, based on my mqwry of those persons immediately responsible for obtaining the information contained in the
lication, | believe that the information is true, accurate and complate. l am aware that there are- s:gmflcant peralnes far submitting
false mformatlon including the possibility of fine and imprisonment. .

i ify under penalty of law that | have persona/ly examined and am famrllar with the /nfarmatlon submitted in this application and all

c. DATE SIGNED

//';'/L,‘

. M. Fallon

AlAME & OFFICIALU TITLE (rype or print) 8. SIGNATuR:

ice President Operations
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A. FIRST APPLICATION (ploce an **X’* delow and provide the appropricte date)

U.S. ENVIRONMENTAL PROTECTION AGENCY \ N e e -
— HAZARDOUS WASTE PERMIT APPLICAZION . EPAL.D. NUMBER et
&‘_7 4 Consolidated Perrmt: Program ? ‘ l | i
In!ormunon is reqmred under Sectlon 3005 o{ RL - ]

FFICIAL USE ONLY 35

CATION| DATE RECEIVED
PROVED ve., mo., & deyl

I8 FIRST OR REVISED APPLICATION

Place an “'X" in the appropmte boxin A or B below {mark one box only} to indicate whether this is the first application you are submmmg for your fac
revised apphcatnon. 1f this is your first application and you already know your facility’s EPA 1.D. Number, or if this is a revised apphcanon enter your f:

EPA 1.0, Number in 1tem | above. .

@z.nzw FACILITY (Complete item be
1

FOR NEW FAC
PROVIDE THE

f_"i EXISTING FACILITY (Su instructions for definition of “‘existing" facility.
S Complete itemn below.)

< LIS MO, cav. ] FOR l:xnsrmcercr:‘!uﬂ_’gE. rnov:o%ru_ﬁkblg;s {yr., mo,, &dcyé Y. "o, oav_] (yr., mo., & day
OPERATION BEGAN OR € DATE CONSTRUCTION COMMENCED = il .
8 I I (use the boxes to the left) 8 L]. 1 LO 0 l 1 Z;‘o;ég:g;::
73 74 kil h{] hAd h 1] I} 78 732 1Y 77 hi 1
B. REV VISED APPLICATION (place gn "X below and complete Item I above)

D FACILITY HAS INTERIM STATUS Dz. FACILITY HAS A RCRA FERMIT

rb'.‘*s.o ol

A g lmn e AL = ,
)\-'. o

'.. g J"-c.?‘v;.

Il PROCESSES — CODES AND DESIGN CAPACITIES ERAP S Sy & et ,_z@f%?mm

A. PROCESS CODE — Enter the code from the list of process codes below that best describes each process to be used at the facxhtv. Ten lines are provi
entering codes. If mors lines are needed, enter the codefs) in the space provided. If a process will be used that is not included in the list of codes bel:
describe the process {including its design capaclzy) in the space provided on the form lltam 11-C).

B, PROCESS DESIGN CAPACITY —For uch code entered In column A enter tho (:paclty of the procass.

1. AMOUNT — Enter the amount.
2. UNIT OF MEASURE - For each amount entered in column B(1), enter the code from the list of unit measure codas below that describes the uni

measure used, Only the units of measure that are listed below should be used.

PRO- APPROPRIATE UNITS OF PRO- . APPROPRIATE UNIT
",CESS - MEASURE FOR PROCESS CESS MEASURE FOR PRO
Storage: Trestment: UL :E— , m
CONTAIN!R {barrel, drum, etc.) sot GALLONS OR LITERS " TANK "-—'fOl GAu.qNs PER DAY C
GALLONS OR LITERS : - — —~LITERS PERTDAY
WAST! PILE - so: cualC YARDS OR SURFACE IMPOUNDMENT" _\_-*_ - -roz GALLONS.PER DAY C
CURBIC METERS LITERS-EER'DAY
SURFACE IMPOUNDMENT' S04 GALLONS OR LITERS INCINERATOR _..;ro: TONS FEFHOUR OR,
Dispesa : - g c T DERIEERNRAER
‘INJECTION WELL D79 GALLONS OR LITERS -_— — :.rrsns_r:n HOUR ;
LANDPFILL: : D80 ACRE-FEET (the volume that OTH!R (Use for Jcrccl. chcmlca!. -rot > GALLAN ;R nAY [4
- would eover one ocre to o thermal or diol otg: o mee -—-u*r:n ?
depth of one foot) OR processes not occurring in tauk.r LAt s 5
.0 HECTARE-METER surface lmpoundmcnt: or lncimn- ped
LAND APPLICATION - D81 ACRES OR HECTARES ators. Describe the processes in — - L
QCEAN DISPOSAL D32 . GALLONS PER DAY OR the spoce provided; Item 11I-C.) <= <l
. LITERS PER DAY - = S
SURFACE IMPOUNDMENT Dss3 GALLONS OR LITERS . . ) . L I s ea
UNITOF UNITOF - L i
. MEASURE : K MEASURE . ' . ‘N
UNIT OF MEASURE CODE_ -~ UNIT OF MEASURE - - CODE : UNIT OF MEASURE
GALLONS, ¢ e cvvesscccencees@ - LITERSPER DAY cocsevecscaceeV | ACRE-FEET. ¢t s os 00 ecsocsce
LITERS (i cccacevcssepovsascle T TONSPERHOUR . . csesvss00cesD HECTAREMETER. « ¢ o v« s ¢ o =
CUBICYARDS . . s .02ccssecooeac¥ = ™ - METRIC TONSPER HOUR. « ¢ s o o s « W ACRES, . ;cosesccnssnssnse
CURBICMETERS . .. ccnsovosceoseC GALLONSPERHOUR . cccceoeeeeE H:c'rAst..............
GALLONSPERDAY ..cco0ovcee sl LITERS PER HOUR .. e e 0o s oo s s e o M

EXAMPLE FOR COMPLETING ITEM 111 {shown In Iinc naumbers X-1 and X-2 below): A facility has two storaga tankx one tank ean hold 200 galion:
other can hoid 400 gallons. The facility also has an incinerator that can burn up to 20 galions per hour,

=3 Tal <
- pue NITINLNEIEENL LR LR RN
&{A. PRO- B. PROCESS DESIGN CAPACITY el A PR B. PROCESS DESIGN CAPACITY
Lol gees | snrlorrician| B S585 z ]
. o u . -
22" ol e | oNdy |E3|domiae o
[T} =98 leo - 27 TR - N5 . [ TR KT : 27 _& K
x-118]ol2 600 - e 5
x-4T|0l3 20 E 6
1}sjol2] 13,860 - |6 7
2 ) 8
3 ' 9
4
‘ 16 < 10 - 17 ":_-l 1 - EX) 10 ¢ - el - 17 ~ra



} 1 PROCESSES fcontinues) 2 . - -
PACE FOR ADDITIONAL PROCEST CODES ofil R DESCRIBING OTHER PROCEZSSES {coce

NCLUDE DESIGN CAPACITY.

e : NA

g T A e TS e B S RO i e m;*,,
. EPA HAZA nter the four—digit numoer frem 40 CFR, Subpart D tor each listed hazardous waste you will hanadle. if yc¢

andle hazardous wastes which are not listed in 40 CFR, Subpart D, enter the four—dngrt number!:} from 40 CFR Subpart Cthat describes the characxer
ics and/or ‘he toxic contaminants of those hazardous wastes.

S’WIATED ANNUAL QUANTITY — For each listed waste entered in column A estimats the quantity of that wane that wull be handlied on an annu

bam. For each characteristic or toxic contaminant entered in column A estimate the total annual quantity of all the non—listed waste(s} thet will be handl

. hich possess that characteristic or contaminant. . . .

C[NIT OF MEASURE — For each quantity entered in column B enter the unit of measure code. Units of measure which must be used snd the appropria
codes are: .

"ENGIISHUNITOFMEASURE = CODE METRICUNITOFMEASURE = = CODE
I - POUNDS. . ccceeseccsscssnconssnscocchP KILOGRAMS . . .. .vocrecconsrsonanasskK’
TOMS. c it ettt s et eaeasnaassT METRICTONS . ... etatenceossocoasseM

. {f. facility records uss any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure taking in
ccount the appropriate density or specific gravity of the waste, . .
ROCESSES . . . . . : . -,
1 PROCESS CODES:
For listed hazardous waste: For each listed hazardous waste entered in column A select the code(s) from the list of process codel conmined in ftem !
, 10 indicate how the waste will be stored, treated, and/or disposad of at the facility.
For non=listed hazardous wastes: For esch characteristic or toxic contaminant entered in column A, select the codefs) from the list of process coc
contained in Item 1H to indicate all the processes that will be used to store, treat, andlor dispose of all the non—llsted hazardous wastes that poss:
that characteristic or toxic contaminant,
Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter "000" int
extreme right box of 1tem IV-D{1); and (3) Enur In the spacs provided on page 4, the line number and the additional codefs).

2. PROCESS DESCRIPTION: |f a code is not listed for a proeees that will be used,  describe the procsss in the space provided on the form.

E: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER Hazardous wastes that can be descnbed
% than one EPA Hazardous Wasts Number shail be dascribed on the form as follows:
Select one of the EPA Haszardous Waste Numbers and enter it In column A. On the same hne complete columns 8,C, and D by estimating the total annt
*  quentity of the waste and describing all the processes to bs used to trest, store, and/or dispose of the waste.
2. In column A of the next ling enter the other EPA Hazardous Waste Number that can be used to describe the waste, In column D(2) on that Ime en
“included with above™ and make no other entries on that line. e
. Repeat step 2 for sach other EPA Heurdous Waste Number thct can be used to describe the hazardous weste. N

EXAMPLE FOR COMPLETING ITEM IV (shown in line numben X-1, X-2, X-3, and X-4 below) — A tacility will trest and dispose of an emrnated 900 pour
year of chrome shavings from leather tanning and finishing operation, In additian, the facility will trest and dupose of three non-listed wastes. Two was
corrosive only and there will be an estimated 200 pounds per yesr of each waste. The other waste is corrosive and ignitable and xhere will be an estimat

1 pounds per year of that waste. Treetment will be in an incinerator and disposa! will be in a landfill. -
u A. EPA ;:;t:"ntw . D. PROCESSES
. |[HAZARD.| B. ESTIMATED ANNUAL [°F MEA
fenier oo QUANTITY OF WASTE enter | . - VRO Genten (1f a code s not entered In D(1))
H T 1 T 1 T—T T1
X-1]K|0)5|4 - 900 Pl |TO3D8O0
I T 1 T 1 T T
Dijolo|2 400 Pl {T 03|D8°O0
- T 1 T 1 T T
Diojo|1 100 Pl T 03D8O0
. T 1 T 1 T 1 T
X=ibiolol2 included witi: chove .




_.;»'y ois Dage bafore completing if you have more than 25 wrastes to list . Form Azoroved O3 Mo, 153.SE5010=2

‘D_NuMaER(enter{rompcge-’, \ FOROFF‘ICI.’EONLY Ny \\
mE \\W DU 2| DUF \\\\

_[;ESCRIPTION.OFHAZARDOUS WASTES (continued = P R S P
[ A.EPA - cumit| D. PROCESSES
W  |HAZARD.| B. ESTIMATED ANNUAL [OFMEA:
Zo WASTENQ| QUANTITY OF WASTE (enter 1. PROCESS CODES .2. PROCESS DESCRIPTION
712 | fenter code} . _ code) (enter) (if a code is not entered in D(1)}}
3 hd 19 1 21 - 38 u‘- .’].f]“ 21‘- ”J’-l—._l_.! x’[.“r.
1 |pjojol1 42,000 Pl [S01
| R i ] 1 1 LI
l-2 plojof2 2,000 Pl |S01
3 .
I | 1 i | | R
4 |F10 0 2 6,000 P S01
’ . LB | B T T T T
S {Fi0|013 72,000 P S01
| B L L] i T T 1
6 |F|0|0|5 " 6,000 P S01
. | SRS T 1 T 1 T 1
7
| L | LS L T T T
8 {P10]|6]6 1,000 ) Pl ISO01|
I R | L] T 1 T T 1
9 (P[O|7]0 2,000 _ P S01
i  { 1 ) ¥ T L 1]
10 |P{o{8|9 100 Pl [s01
T 1 T T T T T n
11
; T 1 T T T 1 L
121Uj0)1|1 100 P SO01
| i ¥ ¥ L} | B
l13u019 200 Pl-|S01
| 1] ] | B L SBLE
14_1» Ui0j4i4 10. P SO01
11 1] ] 1 1 ] ] ]
1510U]0|5]6 2,000 P S01
. » . ' T 1T T ¥ T Lo
161U} 1]0{8 10 1Pl {SO01
| BRI L R L L
17 {U[1] 65 100 {P S01
18|uf2]1]1 10 Pl 1SO01
- T | 71 T 1 T
19 U 2] 3| 2 100 Pl 1S01
L 3L L L L LN
201 Ul2 4]0 100 “|P SO01
i i L L 1 ] L L]
21
[ | L LI REBR
22
| S O L ] L 1 T 1
23
T T L | LI | SR
24
| DL | L R L] T T
-25
2 T 1 T T T 1 T 1
1) - slzy - 3 —J'J 2y = 300 3T = 29 f27 - 29 § 27 = 29

EPA Form 3510-3 (6-80) ) CONTINUE ON



Jontinued frim o tm2 frone,

- R h o3 —— .
= TSR o~ R S T e

w DESCRIPTION OF HAZARDOUS WAS"-“'connnued, el =T
. USE THIS SPACE TO LIST ADDITION E ~ROCESS CODES FROM ITEM D(1) ON P‘

NA

LRI R AT P L R T O LS N P S

L2 27} WAy Iy

R G AT SRS TX)

EPA 1.0. NO. (enter from page 1)

="

s
T
>
o
(o
-
v
o
]
>
=
2
Q)

-»‘\‘-5 PP e o — P R = 2 e, “q,-ﬁ- P =12 o
':‘- INe 2 WET ‘»-“"*‘\ ."“T?a_‘:::?—:":u,rwm:-wtb‘ —-=—1_-*y:—w;z’,v St oy ,——f:tw&?;w—_w._

AII existing facilities must include photographs (aenal or ground—level} that clearly delmeate all ex:stmg Structures, exlstmg storage
treatment and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail).
VIL. FACILITY GEOGRAPHIC LOCATION L S e A e S A R SR S SR A SR e
LONGITUDE (degrees, minutes, & seconds)

~ P ;4‘-—_11

. LATITUOE (degrees, minutes, & seconds)
315115154141 N . ' 0 7 (8{]|5/1]]|0}5]|W

skip to Section 1X below, . . . .

B._ If the facility owner is not the facility o:;cmor as listed in Section VIl on Form 1, complets the following Iums:

VIII. FACILITY OWNER _g
m A, If the facsmy owner is also the facility operator as listed in Section VIiil on Form 1, "Gencral Informatwn", place an ”X” in the box to the left

_1.NAME OF FACILITY'S LEGAL OWNER 1 2. PHONE NO. (aree coc
T s nile ol Gl
" 3. STREET OR P.O. BOX ’ 4. CITY OR TOWN S.ST. 6. ZI1P CODE
8 . L
14 THITEE - a® § &y a3 rE) . .
. IX.OWNER CERTIFICATION i > 5 >

I certify under penalty of law that | have personally examined and am familiar with the information submitted in this and all attachex
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that t.
submitted information is true, accurate, and complete. | am aware that there are significant penalties for submitting false informatior.

i q including the possibility of fine and imprisonment,

c. DATE SIGNED

[ 8. siGNATURE

) 7// //[/_/J,/,

A.NAME (print or type)

J. M. Fallon
Tx OPERATOR CERTIFICATION

\0> ..A’r-\c:an. B s :

STV “"’,’(—"’-:‘?‘

documents, and that based on my inquiry of those individuals lmmed/ately respons:b/e for obtaining the mformat. on, | believe that t
submitted information is true, accurate, and complete. | am aware that there are significant penalties for submitting false informatior

inciuding the possibility of fine and imprisonment.

i C. DATZ SIGSNED

A NAME (2-ins oF tyae) I B. SIGNATURSE



REFERENCE 4

-PF!ODUCTS COMPANY INC.
; i . OLD RIDGEBURY ROAD, DANBURY, CT. 06817

RCRA'Activatles “"f?'ff ﬁfifi-
“'345.Courtland, N.E. ~ °
f.; Atlanta Georgia 30308

- '0n~Jhly‘2 1981 l sent you an appllcatlon for a hazardous waste ,
storage facnlnty for Union Carbide Agricultural Products Company's.
-new office and laboratorles at the Research Triangle Park, North
Carolina.. At thlS tlme, 1.would like-to withdraw this appllcation.
Arrangements have been made’ to-remove.all hazardous waste from the
site within 90 days or less. EPA Form 8700-12 is attached to

e . notnfy you of this change to generator status only. We ‘will, of

‘course,meet all the requirements for a generator under Lo CFR part

26'2.13':.' . .. .o

..-sp;.
»

Very tthly yours,

. nr.'aill Mayer: - £mms T
ﬁxﬁﬂorth Carolina Department
'-urof Human Resources'_fﬁf_

LD WASTE MANASEMENT BRANCH



Ronald H. Levine, M.D., M.P.H.
STATE HEALTH DIRECTOR

_{"I\% ISION OF HEALTH SERVICES
P.O. Box 2091
Raleigh, N.C. 27602-2091

September 17, 1982

MEMORANDUM:
T0: 0. W. Strickland, Head
Solid & Hazardous Waste Management Branch
FROM: .Larry D. Perry, District Representativeég%zyf
. Solid & Hazardous Waste Management Bran
SUBJECT: Interim Status Inspection - Generator

Union Carbide Agri. Products Co.
Alexander Drive P2 ,,(/ 20/¢
Research Triangle Park, 2220

EPA I.D. #NCD980600274 7
Contact: Ed Levy, Building Service Mgr.

An interim status inspection was made at Union Carb1de Agri.
Products Co. on August 25, 1982 to determine compliance with
RCRA. There were no d1screpanc1es observed at this site.

LDP:ns

N\

James B. Hunt, Jr ‘ Sorah T Morrow, MD, MPH l
STATE OF NQRTH CAROLINA GOVERNOR DEPARTMENT OF HUMAN RESOURCES SECRETARY _

.o P P S O S T U S T P SUUI TP TE T S SPSs PLIL L SO T e et el e e L et et e e e e e e e e
.
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ReaTER. 7

%

INTERIM STATUS INSPECTION

Facility Information

Union Carbide Agri Products Co. - Generator
Alexander Drive

Research Triangle Park, NC (Wake Co)

EPA ID# NCD980600274

Responsible Official
E. B. Shamlin, Waste Chemical Coordinator

Survey Participant

Ed Levy, Building Service Manager

Jack Fitzgerald, Environmental Manager for the Company

Tony Hall, Waste Chemical Tech. ' -
Larry D. Perry, NC Hazardous Waste Management Branch

Date of Inspection
August 20, 1982

Applicable Regulations
40 CFR Parts 262°&265, FR May 19, 1980 and amendments

Purpose of Survey

An RCRA Interim Status compllance inspection was conducted at the Union
Carbide facility by the NC Hazardous Waste Management Branch. The scope
of the inspection was comprehensive including a site survey and record
review. Regulatory requirements covered those contained in 40 CFR Parts
262 and 265 Generator Standards including containers.

Facility Description

The Union Carbide .facility is located off Alexander Drive in the Research
Triangle Park. The facility is involved primarily in pesticide development
and research. The waste generated is primarily solvents and related lab
waste., This.includes acids, bases, non-halogeneted solvents, solid-
contaminated lab waste (glassware, towels, etc.) and some pesticide
material. In checking the manifest and records, the weste generated to date
could be categorized as the following: D002, F002, FO03, and FOOS.

. To date three manifested shipments of waste had been shipped for disposall

All of this waste had been shipped to the Chemical Waste Management site
in Emile; AL. All of the manifest were in proper order. The accumulation
log also was in proper order. All material including solvents ic disposed of
at present. The prospect of solvent recovery is being considered for future

-purposes. All material is manifested within 90 days of accumulation starc

date. (The storage area is of excellent design and could easily comply
with storage regulations, but the facility has chosen to keep material
moving every 90 days.>)

The overall observation of the facility is considered excellent by this
inspector. ' .



8. 8ite Deficiencies
No discrepancies observed. Ail applicable RCRA regulation requirements are in
full compliance. s

.
. .
. .
.
.



m*mou FORM FOR. INTERIM STATUS @PANDARDS FOR
R/OPERATOR OF HAZARDOUS WASTE MANAGEMENT
FACILITIES | .

UAI'.--- E;.— s As-— Prc (-J /J(& 7éd/é&}-7¢

Name- of Site EPA I County
@QSC!&M{» ).', /;r-& W /m

Location i ‘ Signature of Facility Contact
F-24-Lr . o eanny
Date . - ‘ ' Signature’ of Inspectbr(s)

INSTRUCTIONS: PTlace a check to inﬂicate Compliance (C), NonCompliance {(NC) or Not

Applicable (NA). Cite specific violation by Section No.
{

C _NC NA Violation(s)
1. GENERAL v
2. GENERAL FACILITY STANDARDS v
3. PREPAREDNESS AND PREVENTION -
"4. CONTINGENCY PLAN AND EMERGENCY PROCEDURES ¢
5. MANIFEST SYSTEM, RECORDKEEPING, AND REPORTING .~
6. GROUND-WATER MONITORING v’
7. CLOSURE AND POST-CLOSURE v
8. FINANCIAL REQUIREMENTS L
9. USE AND MANAGEMENT OF CONTAINERS v &
10.  TANKS | o
11.  SURFACE IMPO_UNDMENTS ' 1/
12. WASTE PILES . Z
13. LAND TREATMENT "/
14, LANDFILLS © . v
15. INCINERATORS 7
16. THERMAL TREATMENT /L
17. CHEMICAL, PHYSIEAL, AND BIOLOGICAL TREATMIiT ./
18. UNDERGROUND INJECTION /

Imminent haz. d () (LT’////
DHS Form 3010 (7-81)

SOLID & HAZARDOUS WASTE T w Fud” v . Ao o= 7250 olette



REFERENCE 6 " ald H. Levine, MD., MPH.
STATE HEALTH DIRECTOR

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

September 27, 1982

Mr. Ed Levy

Union Carbide Agri.
Products Company

P.0. Box 12014 : .

Research Triangle Park, NC 27709 R

24
ﬂzo9%0aoqtf

Dear Mr. Levy: :

On August 25, 1982 Mr. Larry Perry of the Solid and Hazardous -
Waste Management Branch conducted a RCRA inspection of your facility.
You were found to be in compliance with the standards.

This office wishes to thank you for your cooperation and-please
do not hesitate to contact us if we may be of future assistance.

Sincerely, '

'
1
1
i
1
1
1
1
i .
1
i
1
1
i
1
i
i

Solid & Hazardous Waste Management Branch
Environmental ‘Health Section

OWS:nlc

cc: Mr. Larry Perry

Jomes B Hunt, Jr. R Surah 7. Morrow, MD, MPH :3: -l S
. N DEC pre i een Ll e e s
GOVERNOR DEPARTMENT OF HU. .M RESOURCES SECRETARY

STATE OF NORTH CAROLINA
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Ronald H. Levine, M.D., M.P.H.
STATE HEALTH DIRECTOR

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

September 16, 1983

MEMORANDUM
TO: 0. W. Strickland, Head
" Solid & Bazardous Waste Management Branch
FROM: ¢,Larry D. Perry, Waste Management Specialist
Solid & Hazardous Waste Management Branch
SUBJECT: Annual RCRA Inspection - Generator

Union Carbide Agricultural Products Co., Inc.

P.0. Box 12014

Research Triangle Park, N. C. 27709

NCD980600274

Contdct - Ernest B. Shamlin, Supervisor Stores & Services

On September 13, 1983, an annual RCRA inspection was made at the Union Carbide
facility. On this date, the facility was found to be in overall satisfactory
compliance. Only one deficiency was found, that being:

265.16 - Need documentation of personnel training of Greg Christmas.
A compliance date of September 30, 1983, was agreed upon.

LDP:ct
Attachments

es B. Hunt, Jr. Sorch T. Morrow, MD., MPH l
STATE OF NORTH CAROUNA 20™e* B HUMLJr-/ o ARTMENT OF HUMAN RESOURCES ~°'° o



RCRA INSPECTION FORM

Union Carbide Agricultural Products Co., Inc.
P.0. Box 12014 .
T. W. Alexander Drive
Research Triangle Park, NC 27709 -
NCD980600274
2. Ernest B. Shamlin, Supervisor Stores & Services
3. Tony Hall, Waste Chemical Technician
Steve Phibbs, Solid & Bazardous Waste Management Branch
Larry D. Perry, Solid & Hazardous Waste Management Branch
4. September 13, 1983
5. No Change
6. No Change
7. No Change
" 8. 265.16 - Need documentation of personnel training on Greg Christmas

9. Compliance date of September 30, 1983, agreed upon.

. .
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RCRA INSPECTION FORM (‘ . !

Unle- 9,:4;,4. Ayel, [rodo s Co. 44.% 980 L0 274 Doorban
Name of Site 0. County .
Bk 9-/3-£3 Xl
. Location : inspection Date Signature, ot nspector(s]
7-30-23 - o Mg
Compliance Date D‘ef;:-"" 2 . ‘ Signature of racility Contact
Iefpor

IhSTRliCuIONS: Place a check to 1ndicate Compiiance '(C).WonCo?piunce {(NC) or hot
Applicable (NA). Cite specific violation by Section No.

GENERATOR STANDARDS (262.00)

NA  Violation(s)
GENERAL (.10-.12) '
THE MANIFEST (.20-.23)

PRE-TRANSPORT REQUIREMENTS {.30-.34)
RECORDKEEPING/REPORTING (.40-.43)

. SPECIAL CONDITIONS (.50-.51)

TRANSPORTER STANDARDS (263.00)

| WK
RN
[ E1 ]

. GENERAL (.11-.12)
2. MANIFEST/RECORDKEEPING {.20-.22)
3. HAZARDOUS WASTE DISCHARGES (.30-.31)

TSDF_STANDARDS (265.00)

1. GENERAL (.1-.4)
2. GENERAL FACILITY STANDARDS {.10-.17)
3. PREPAREDNESS AND PREVENTION (.30-.37)
&. CONTINGENCY PLAN AND EMERGENCY PROCEDURES (.50-.56)
5. MANIFEST SYSTEM, RECORDKEEPING, AND REPORTING (.70-.77)
6. GROUND-WATER MONITORING (.90-.94)
7.° CLOSURE AND POST-CLOSURE (.110-.120)
8. FINANCIAL REQUIREMENTS (.140-.145)
9. 'USE AND MANAGEMENT OF CONTAINERS (.170-.177)
10. TANKS (.190-.199)
11. SURFACE IMPOUNDMENTS (.220-.230)
12. WASTE PILES (.250-.257)
13. LAND TREATMENT (.270-.282)
14. LANDFILLS (.300-.315)
15, INCINERATORS (.340-.351)
16. THERMAL TREATMENT (.370-.382)
17. " CHEM., PHYS./B10. TREATMENT (.400-.406)
18. UNDERGROUND INJECTION (.430)

~
L

LEEEr et

RERRRRRRENERN N
NN N T T I

RCRA STATUS L . :
GENERATOR p TRANSPORTER [J TREATER 3 storer [O  bisposer (O3

IMMINENT HAZARD: ~ Yes [J wo ﬁ'

SOLID & HAZARDOUS WASTE

. g . ' " -l / ’
DHS Form 3010 (Rev. 12-82) ﬁﬁu;/,fz- (e ver) , alis o T ~ eve
4:7‘: ¢f¢';4:>r»¢’<:]s.;-¢:~J:> '
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PUI"EOSQ:

Preparation:

Distribution:

Mailing:

Retention:

The be]ow‘struc’t"nons are zpplicable toganterim Stetus Insszetigns
Forms NumiWs 3014(7-81) . ‘ ‘

To provide information on the compliance status of facilities
hand1ing hazardous waste. A written summary will be deve1oped
from this data and forwarded to the facility..

A field 1nspector will prepare one copy of the appropriate
inspection form(s) on each facility to be inspected. Information
regarding county,.name, address, and E.P.A. I.D. number may be

‘completed prior to the site visit.

The field inspector should write a written summary and forward

"4t to the below address within one week after the site visit.

Mr. 0. W. Strickland, Head

Solid & Hazardous Waste Management Branch
Environmental Health Section

Department of Human Resources

P.0. Box 2081

Raleigh, North Carolina 27602

It is recommended that the inspection.report be retained as a
part of a facilities permanent record.

Additional forms may be ordered from: Solid and Hazardous Waste Management’ Branch

Environmental Health Section
‘Department of Human Resources
P.0. Box 2091

‘Raleigh, North Carolina .27602-
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MEMENTS

NOTE: AL NGUA g FA L
AND OI.IIC"H'V‘! GUAGE SHOULD BE F CTl.IA'

1.

11,

12.

13.

Record on front cover of the Logbook:

TOD No., Site Name, Site Location, Project
Manager

. . All entries are made ysing ink.

Provide statement referencing Equipment
Location Log.

Statement of Work Plan, Stq?_ﬂan. and
safety Plan discussion and distribution to
field team with team member signatures.

Sign and date each page. Project Mansqger
ij:l?yrwim and sig?l 8& on olach Iogbc?ok
iny. :

A single line is drawn through error. Each
correction is dltcdllnmaltd.

Report wiathcr conditions. Provide
general site description and remarks.

Dacument all changes from project
planning documents.

Provide a site sketch with sample locations.

Document all calibration and pre-
operational checks of equipment.

Provide reference to Sampling Fieid Sheets
forfdcmlod sampling informaiton.

Maintain photo log by completing the
rtampcd information at the end of the
ogbook.

iIf no site representative is on hand to
accept the receipt for samples an entry to
that effect must be placed in the Iqboa
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NUS CORPORATION AU >ubsivimnico \ TELECON NOTE
CONTROL NO: ' DATE: TIME:
/// 7/? 7 />4
DISTRIBUTION:
BETWEEN: : OF:- ~ 1 4 PHONE: -2 7-506 Ou
./'(# (WZ ) {//4/ v (4'09 ) 7@;?7—7:‘_ P
AND:
DISCUSSION:
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 1V

343 COURTLAND STREET
ATLANTA, GEORGIA 30363

I3 \\_'i 'v},

MEMORANDUM ~ ‘BNY

SUBJECT: Preliminary Assessment
Research Triangle Park, North Carolina

FROM: Jeff Crane, Envirommental Engineer .
NC/SC Unit —_—
Waste Engineering Secticn -

TO: Kurt Lucius, Chief
Site Investigation and Support Branch

THRU: John Dickinson, Chief
NC/SC Unit '
Waste Engineering Section

The Waste Engineering Section (WES) is currently investigating a contaminant -
plume that appears to be emanating fram an industrial area of Research
Triangle Park, North Carolina. As shown in the attached Figure 1, the
graundwater contamination was discovered along the north side of Intermational
Business Machines (IBM) property (M-Area), near the corner of Alexander

Drive (SR 2028) and Miami Baulevard (SR 1959). 1IBM is currently undergoing
remediation of a contaminant plume of similar constituents at the main area
of their plant site. A recent investigation indicates that the groundwater
contamination found in the M-Area is up—gradient to IEBM's main plant area
contaminant plume, and that the M~Area is down-gradient to an industrial

area north of Alexander Drive. The, industrial facilities upzgradient to

the M-Area are currently not regulated mdg‘rbgcbgz}

Private residences are located on Miami Baulevard north of the Alexander
Drive intersection. Seven of these residences remain on private wells and
have not chosen to connect with the available City of Durham Water System.
These seven residential wells were tested and all, except one, were clean.

Mr. Jasper Core's drinking water well , located approximately 400 feet

north of the Alexander Drive, Miami Boulevard intersection, is contaminated
with the same constituents found at the IBM M-Area. Mr. Core's well currently
shows higher contaminant levels than detected in the M-Area. The constituents
detected in Mr. Core's well include 1,l1-Dichlorocethylene, l,l-Dichloroethane,
(Cis) 1,2-Dichlorcethylene, Chloroform, 1,1,1-Trichlorcethane, 1,2-Dichloro-:
ethane, 1,1,2-Trichlorcethane, Tetrachlorcethene. The hazardous constituent
with the highest concentration in Mr. Core's well was 1,1,1Trichlorcethane,

at 286 ppb. This concentration exceeds the Final MCL of 200 pob, promlagated
in the July 8, 1987, Federal Register.

REFERENCE 10 T -% €L ~emg
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The WES is currently workmg with IBM and the North Carolina Department of
Human Resources (NCDHR) in continuing to evaluate the M-Area of IBM and in
assessing the potential for hazardous constituents having been

- released fram any of the industrial facilities adJacent to the M-Area.

If you have any infomation on sites adjacent to the IBM facility or would

like to discuss the potential need for performing a Preliminary Assessment
in this area, please contact me at x3433.7

Attachment .
R S N )
cc: William Hamner, NCDHR
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REFERENCE 12 B

SOIL & MATERIAL ENGINEERS INC." ENGINEERING-TESTING-INSPECTIOH

3109 Spring Forest Road, Box 58069, Raleigh, NC 27658-8069, Phone (918) 872-2660

Januéry 6, 1984

{BM Corporation

Post Office Box 12195

Dept. 559/002

Research Triangle Park, N, C, 27709

Reference: December 1983 Summary
' Site Groundwater Protection Plan

Centlemen: _ _
As reque'sted Soil and Material Engineers, Inc. has summarized
the. Groundwater Remedial Program at the IBM, Research Triangle ' Park

Facility. The following paragraphs and enclosed figures briefly describe the
site investigations, site hydrogeology and the ongoing remedial scheme,

PROBLEM DEFINITION

' I Subsequent to the installation of several underground steel

: storage tanks, a tank testing program was implemented by IBM. This

l program revealed that two 5000 gallon tanks containing 1,1,1 trichloroethane

adjacent to building 304 were leaking. After detecting the leaks, the tanks

and adjacent soils were removed and disposed of. The soils and tanks were

I transported by Chemical Waste Management to the hazardous waste landfill at
Emelle,. Alabama. A total of 435 tons of soil was disposed of in this fashion.

Replacement tanks were installed in two new underground
concrete vaults. These vaults are equipped with an underdrain system which
can be pumped to recover any and all accidently spilled chemicals and
groundwater in close proximity to the vaults. This vault/sump is a fail safe
system to prevent accidentally discharged chemicals from entering the

groundwater and acts as a localized recovery system in the immediate area of
the detected leak(s).

PROJECT INVESTIGATIONS

A comprehensive investigation was initiated to assess the potential
impact related to the release of 1,1,1-trichloroethane within the subsurface
environments of the IBM Facility, and to recommend remedial measures and a
long term monitoring program once the magnitude and extent of the problem
was defined, As part of the overall program various staged field
investications were implemented including: soil and rock.tests, installation of

.. deep and shallow-monitoring wells, groundwater level monitoring, groundwater
quality- analyses, soil and rock permeability tests, aquifer pumping tests,

RALEIGH, GREENSBORO, ASHEVILLE, WILMINGTON, FAYETTEVILLE, CHARLOTTE, NC
CPARTANRIIRG COILUM
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géophvsical surveys, down-hole geophysical logging, and subsurface

‘fracturing. Dat2 cbtained from the ongoing field .investigations has been

assimilated to define the hydrogeologic characteristics of the site.

SITE HYDROGEOLOGY

The [BM site is located in the Durham sub-basin of the
Durham-Wadesboro Triassic Basin. The DLurham Triassic Basin is a
fault-bounded trough-in which continental sediments were deposited between
180 and 230 ‘'million vyears ago. Subsequent consolidation resulted in
interbedded siltstones, sa_ndstones, and shales which are the primary rock

" types of this formation. . The -thickness of .the Triassic Basin in the area of

this site is on the order of 10,00C feet. The native rock formation and native
soil overburden have very low porosity and permeability. Subsequent to
deposition diabase dikes and sills were intruded into the Triassic formation

resulting in physical.and thermal fracturing. - Groundwater flow within the

Triassic is predominantly in the more permeable dike and sulls and through
the base tormatlon. as fractured media flow.

Although gross llthologles of sedlments are similar on the IBM site
and in the Durham basin, the strata change rapidly in thickness and texture
both . verttcally and laterally The only stratum which appears to be
continuous over "a re1at1vely large area is a black carboniferous shale bed
which was observed- in the vicinity of buildings 304, 310, and 627. Some of
the- diabase dikes can be mapped over long distances whlle some are more
isolated. . Lo b
o Geophysical methods were -used to trace a long diabase dike and
several short diabase dikes across the site. The dikes and sills are composed
of dark grey, fractured, fine-grained diabase; .often the fractures are healed
with calcite. The dikes appear roughly vertical and are approximately 2-8
feet wide near the ground surface. Unlike some dikes intruded during this
time, which act as groundwater barriers, the fractured dikes on the IBM site
are associated with more groundwater than is normally found in the Triassic
formations. The average yield of wells in the Triassic rocks in Durham
County is very low (0 to 1 gal per minute) while wells completed in a diabase
dike have produced from approximately 10 to 80 gallons per minute (gpm).
For example at this IBM facility, no significant drawdown was observed in
Triassic wells only 200 feet from a diabase pumping well (PR-2) during a 24
hour pump test. This extremely weak response is assumed to be a result of
the. very low. permeability of the Triassic deposits and the tortuous nature of

fractured media flow, not the presence of some hydrologic barrier between the

formations.

There is an exceptlon to the above described phenomenon; the
aforementioned shale strata is apparently hydraulically connected to the major
northeast-southwest trending diabase dike. This is evidenced by the
responses observed in the building 310 wells during a 24 hour pump test.

The groundwater table aquifer exists within the residual soil zone

SOIL & MATERIAL ENOINEERS INC
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within the weathered rock and the unweathered rock. The shaliow water

"table aquifer is, over ‘most of the site, a_ subcdued reflection of the land

surface. With greater-depths, groundwater flow tends to. be less related to
the surface topography. Vertical gradients in the Triassic deposits are
generaliy downward suggesting that portions of the IBM site are "recharge
zones"; the aquantity of recharge being limited by the relatively low
pérmeabnhtles of the surface soils. Groundwater movement in the Triassic
sediments, as measured . in field permeability tests, appears to be relatively
slow. Fractures in the: ceologm formations particularly the deeper materiais
are - likely-- responsible - for - any significant groundwater movement.
Groundwater travels:a very Circuitous route; traveling through fractures and
along bedding .planes. -Thediabase dikes apparently act locally as highly
permeable groundwater. condults but do not sngmficantly effecting' regxonal
groundwater flow. Tt .

-

MONITORING wéu.é

Momtarmg wells have - been installed across the site to ccllect
hydroaeologlcal data and serve as groundwater sampling points. The 25
monitoring wells ; specified "in the RCRA Groundwater Monitoring Pilan
(submitted to you September 25, 1981) range in depth from approximately 15
feet to :approximately 300 feet. These wells are divided into two groups; an
inner ring of wells and an outer ring of wells (see Figure 1). Because of the
character of -the- site the monitoring network consnsts of wells which are
down-gradient of.the building 304 area.

The monitoring well network was designed by Dr. Eric Wood
(Princeton University) ut:hzmg a technique known as "kriging". This

. technique was wused to statistically estimate the water ‘table elevations for

areas on the 'site where no actual data .was available. After estimating the
groundwater elevation . at each point, groundwater flow vectors were
computed. These vectors were used to determine ‘the likely direction of
chemical. movement,.and therefore, the necessary location of monitoring wells.

REMEDIAL SCHEME

The site groundwater investigation has confirmed the presence of
1,1.1-trichloroethane in the subsurface at several locations on the site. Site
renovation is complicated by the fact that the site rests on a topographic high
and groundwater flows from the site in several directions. Various remedial
schemes have been considered and evaluated. In selecting a suitabie strategy
the low permeability of both the overburden and the bedrock, relative to the

-fracture zones, was given careful consideration.

It was demonstrated through field investigation that the large
diabase dike east of building 304 was many times more permeable than the
adjacent native formation. Several wells were installed in the diabase dike
after much trial and error in locating the dikes. Submersible pumps were
installed in wells P-6-300 and PR-2 which are completed in the
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northeast-southwest trending dike. Well PR-2 is pumped continucusly at 2
-rate of approximately 10 to 15 gpm. The objectives of pumping this dike are
threefold: 1) to draw the water level down in the Gike creating a gradient or
head differential forcing groundwater flow in the surroundmg area towards
the dike, and 2) to minimize or eliminate by altering the groundwater flow
reqime (forcxng flow towards the dike), the potential for off-site movement of
chemicals in the general area of building 304, 310, and 627, and 3) to remove
chemicals for subse‘ouent treatment and reclamation.

In addition. t6 the pumpmg well, two ccricrete sumps are being
pumped at building 304 to remove contammated groundwater To augment
this -sump -system, a 48 inch diameter corrugated metal pipe was installed at

" building 304, Although the groundwater yield to these sumps is not expected

to approach that of the pumping well in the dike, they are effectively
removing high concentration contaminants at or near the source.

Recently, a sprinkling system was mstalled at building 308 in an
effort to accelerate the flow of contaminant tc the scavenger sumps and wells.
Basically, this system is designed to increase the groundwater gradient
towards the sumps and to flush contaminatec from the unsaturated 2cne to the

groundwater for removal by the sumps (this process would be done more
slowly by ramrall-mf‘ltratlon)

PROJECT STATUS

ln summary, “the ongoing remedial program is functioning as
expected. As requlred by regulaticn the groundwater monitoring wells are
monitored quarterly as per the aforementioned RCRA Groundwater Monitoring
Plan at which time water levels are recorded and samples are taken for
chemical analyses. Relatively high concentrations of 1,1,1-trichloroethane are
still detected near building 304, but no significant concentrations have been
detected at the wells comprising the inner and outer ring of monitoring wells
(See Figure 3 and Table 1). -~

The typical vectors shown on Figure 2 illustrate the effect the
remedial program has had on the groundwater flow regime. Groundwater flow
vectors are plotted for May, 1981 (before pumping was initiated) and for
November, 1983 (during pumping). Pumping has been essentially continuous
since September, 1981, As shown, not only has the groundwater flow been
reversed in the critical area around buildings 304, 310, and 627, but the
gradients have been increased significantly. The vectors shown at, building
310 were computed using two sets of wells; wells 627-100, PR-3, and .

- 310-100, and wells 627-100, PR-3 and 310-shallow.

The data obtained from the monitoring program is periodically
evaluated to assess the effectiveness of the current remedial program.
Again, the remedial scheme is functioning as anticipated. To maintain this
system, continued pumping of PR-2 and the sumps is planned. Additional
remedial actions in the form of large diameter wells are being considered for
the diabase dikes to enhance the clean-up program. These well(s) are
planned for first quarter of 1984, '

SOIL S MATERIAL EnGINETAS INC. A
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If you have any questiohs regarding the above summary, please
contact us, '

Very truly yours,

S AATERI ENGINEERS, INC,

ol

L&
17
s
Executive Vice President

Dr. George F. Pinder
Consulting Hydrologist

KSC/RJO/GFP:bsp
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DRAFT RCRA FACILITY INVESTIGATION REPORT

M-AREA INVESTIGATION

IBM Corporation
Research Triangle Park, North Carolina
NCD 041 463 761

July 11, 1988

Prepared by
IBM Corporation
P. O. Box 12195, 559/002
Research Triangle Park, North Carolina
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July 11, 1988

“Mr. James H. Scarbrcugh

U.S. Environmental Protection Agency, Region IV
345 Courtland Street, N.E.

Atlanta, Georgia 30365

Reference: Draft RCRA Facility Investigation Report
. Permit NCD 041 463 761-M1l

Dear Mr. Scarbrough:

IBM has completed the RCRA Facility Investigation (RFI) of the
undeveloped northeast quadrant of the plant site (M-Area). The
Draft RFI Report has been prepared pursuant to the Federal Permit
Condition II.D.3. and is enclosed for your . review. The RFI
Report shall be developed in final format within thirty days of
receipt of EPA comments on this submission. ;

We would like to have the opportunity to discuss the £findings of
the M-Area investigation with your agency, the North Carolina
Department of Human Resources and Division of Environmental
Management, and the Durham County Environmental Health Department
in a meeting planned for July 21, 1988 at 1 p.m. at our IBM,
Research Triangle Park, North Carolina facility. Please let me
know if you or someone in your agency can attend.

If you have any . questions concerning this investigation report,
please contact Jennifer Kelvington at (919) 543-3192.

Sincerely youfs, q

Fred Langenbach
Energy ‘and Environmental
Engineering Manager

Enc:

cc: Mr. E4d Berry, NC DEM
Mr. Jeff Crane,- US EPA
Ms. J. Kelvington, IBM
Mr. Rob McDaniel, NC DHR
- Mr. William Meyer, NC DHR
Mr. Mike Moore, . Durham County EHD
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CERTIFICATION rFOR: RCRA Permit llo. NCD 041 463 761-i1
Draft RCRA Facility Investigation

A

I certify under penalty of law that this information was prepared
under my direction or supervision in accordance with a system
designed to assure qualified personnel properly gather and
evaluate the information submitted. Based on my inguiry of the
person or persons Wwho manage the system, or those persons
directly responsible for gathering the information, the
information submitted is, to the best of my knowledge and belief,
true, accurate, and complete. I am aware that there are
significant penalties for submitting false information, including
the possibility of fine and imprisonment for knowing violations.

C;Zz//ug(b/gfﬁwﬁbk ‘ Date: -7//9/5‘_‘;/

e W

Richard D. Sampere ,
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I. BACKGROUND INFORMATION

The RCRA Permit NCD 041463761 M-1 issued by the U. S. EPA
and the State of North Carolina to IBM Corporation in Research

‘'Triangle Park, North Carolina requires the complete assessment of

all contaminant plumes potentially associated with a solid waste
management unit (SWMU) at the permitted facility. At the time
the permit became effective (October 25, 1988) the chemical plume
in the northeast area (M-Area) of IBM's Research Triangle Park
site had not been fully defined. The plume consists of chemicals
similar to those associated with the historical release from SWMU
No. 2 and to those found in a residential water supply well
north of the area. Subsequently, IBM has been required to fully
investigate the M-Area chemical plume through the implementation
of an RCRA Facility Investigation (RFI) Workplan submitted to the
U. S. EPA on February 25, 1988 with revisions on April 28, 1988.

Preliminary investigations of the M-Area in 1987 and early
1988 have included a pump test at well PR-5-B, a detailed
magnetometer survey, and an evaluation of . groundwater flow and
chemistry conditions. These studies have shown the direction of
groundwater flow is predominantly from the north (off-site) to
the south (M-Site) and have not revealed a pathway for chemicals
to migrate from the main site to the northern half of the M-
Area. The absence of volatile organic compounds in observation
wells located between the main site and the M-Area chemicals
suggests separate plumes.

The principal examination. of the M-Area occurred between
April and June of 1988. The following report summarizes the
action taken and data collected during this study as well as
conclusions on groundwater and chemical flow in the M-Area based

upon all‘information collected to date.

II. WORKPLAN IMPLEMENTATIONS

A. ~Newae;l Installations

Ten new. observation wells were drilled in the M-Area at the
onset of ‘the investigation. They include AD-50, M-2-100, M~3-50,
M-4-50, M-4-Dike, M-7-300, M-8-200, M-9-300, M-10-50, and
M-10-300. Wilson Brothers Well Drilling installed the wells
under the direction of S&ME using an air rotary rig from May 4 to
May 16, 1988. A geologist from S&ME . was.present throughout the
drilling operation to geologically log each well and to insure no
contaminants were introduced to the wells. For decontamination
purposes, the drill pipe and bit were steam cleaned before each
well.
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The geologic 1log for each new well is included in 2prendixz
I. The boreholes were located in mostly siltstone and sandstocne

formations. A diabase dike was encountered in M-4-Dike and was
probably just missed in M-10-50 -and M-10-300. M-10-50
‘encountered a 5 foot shallow interval of diabase with no
appreciable water. M-10-300 penetrated a thin interval of

diabase around 80 feet below ground .surface and vyields an
estimated 5 to 10 gallons per minute of water. Small lenses of
formation oil were noted by the geologist in M-2-100, M-4-Dike,
and M-9-300, however, no samples were collected to confirm the
presence of a carbonaceous material.

A summary of the water bearing zones of the new M-Areag wells
is listed below. Typically, the better yielding water bearing
zones are intervals of diabase, baked zones associated with the
diabase intrusions, and sand units. No discrete water bearing
zones were noted in AD-50, M-2-100, M-3-50, and M-10-50.

Monitoring Weil Zone Interval
M-4-50 S22 - 2!
M-4-Dike Diabase 12' - 93';

Sandy Zones 126'-132', 152'-~-156"',
i71'-175', 190'-193', 213'-21le’',
.. : ’ ' ‘ 222'-224', 336'-238"', 247'-249"
M-7-300. - . 81'-88', 92'- ?2', 173- 2! .

M-8-200 83'-87', 112'-?!
M-9-300 140'-150', 219'- 2
M-10-300 : 290'-292"

The geology of the wells is characteristic of the Durham
Triassic Basin. . The Triassic sedimentary rocks consist
predominantly of silty sandstones and siltstones which commonly
grade abruptly into each other vertically and laterally. The
rock types vary greatly in lithology and thickness, thus making
it difficult to.trace- stratigraphic units between wells. - Dikes
of dark igneous‘rock intruded into fractures. in some of. the
Triqssic'sedimentary»rocks. (Parker, 1979) '

Three‘élithologic cross-sections were constructed from the

new and existing monitoring wells in the M-Area. - Two of the
cross-sections run parallel to South Miami Boulevard and the
third - runs along Alexander Drive. * The cross-sections as
presented on Plates 1, 2, and 3 were drawn from the wells:

A-A' B-B' . c-C'

310-500 PR-3 . AD-500

M-1-300 - PR-5-A M-4-Dike

M-6-300 ‘ M-10-300 M-9-300

M-2-300 " M-3 M-8-200

M~-7-300 M~-4-Dike M-5-300

’ M-7-300

2



As illustrated on cross-section C-C' (Plate 3), the soil and
rock encountered changes from chiefly silt/siltstone to more
sand/sandstones in the east to west direction along Alexander
Drive. This change is consistent with the geologic study of the

"southeast - and southwest 7.5 minutes quadrangles of the Durham

Triassic Basin conducted by the Geological Survey Section of the
North Carolina Department of Natural Resources and Community
Development. (Hoffman and Gallagher, - in preparation) The
geologic map on display in the Geological Survey Office shows the
formation generally changes along the portion of Alexander Drive
between Southern Railroad and S. Miami Boulevard from a
predominate sandstone unit to a predominate siltstone unit. The
sandstone unit encompasses the northwest section of the M-Area
where both M-4 and AD series wells are located and 1lies to the
north of the M-5, M-7, M-8, and M-9 series wells.

No dikes or sills were encountered during the drilling of
wells M-7-300, M-8-200, and M-9-300. However, the previous
magnetic survey conducted by S&ME on April 4 and 5, 1988 did
indicate the presence of diabase near M-8-200 and M-9-300. The
geological map prepared by Hoffman and Gallagher does not show
the existence of any dikes in this area or in the area
immediately north of the -site. The U. S. Geological Survey
aeromagnetic anomaly map also does not indicate the presence of
any. dikes in either area (U.S.G.S., 1974). Both maps were,
however, able to interpret the presence of the major dikes at.the
IBM facility.

B. Continuous Water Level Monitoring

A-continuous water level monitor was setup on well M-1-300
to observe possible hydraulic interconnections to other wells
which may be revealed during the drilling process. A significant
drop in water elevation was observed in well M-1-300 durlng the
drilling of the M-10 wells. The installation of the remalnlng
eight wells had no effect on M-l -300. -

c. Borehole Geophysical Study

To supplement geologic logging, a borehole geophysical study
using the - natural gamma ray log was conducted immediately after
drilling. The gamma logs are included in Appendix I with the
geologic 1logs. The natural gamma tool is a good method of
lithologic determination, ‘especially in defining diabase
intervals. . ..
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The natural gamma methcd determines the approximate amount

of gamma radiation within a formation caused by unstable isotopes’

within the rocks mineral constituents. In general, unstable
isotopes within the formations in the studied area are potassium
and carbon. These two elements are often found in the
mineralogies of clays which are present in the' sediments of the
Triassic Basin. Clay is present in local silts and sands’'in
varying amounts. The diabase dikes are unique to this 1log, as a
low radiation mass. The dikes mineralogy consisting mainly of
magnetite, hornblende, and plagioclase feldspar is relatively
free of unstable isotopes. Therefore, extremely little gamma
radiation is released from this rock type. Often associated with
the diabase intrusions is the baking of the host rock. ©On the

natural gamma log these '"baked zones" occur as increased gamma
radiation zones.

The geophysical logging was conducted by S&ME using a Widco
Model 1200 borehole logging unit with the natural gamma tool.

The truck mounted unit was set up about twenty feet away from the
well. A tripod was set over the boring to guide the tool and to.-.
prevent drag between the cable and the well. The unit was’
calibrated to insure that the signature of the log was within the’

chart so that relative changes in gamma radiation would be noted.
The log was then conducted while the tool was raised out of the
well with a line speed of approximately 15 feet per minute. As
the cable was raised from the well, it was rinsed with distilled
water to remove any contaminants. Logs were then interpreted and

compared with the geologic 1logs for determination of screen
placement. :

From the natural gamma log, diabase was determined to be
present in wells AD-500 (374'-379'), M-6-300 (58'-61'), M-4-Dike
(12}-93'), and M-10-50 (12'-17'). : -

D. Recovery and Drawdown Tests -
Two aqulfer tests were conducted at IBM's Research Trlangle
Park, North ~Carolina facility in order to investigate the
hydraullc and transport properties of the fractured bedrock
aquifer underlylng the srte. : .

1. Productlon Well PR-2 Recovery Test

The main site's recovery well PR-2 and pumplng well 304-48
were shut down on May 24, 1988 at 10:15 a.m. in order to monitor
the effect of PR-2 in the M-Area. PR-2 has an average pumping
rate of 16 gallons per minute of water, draws the water table in
the main dike down normally 60 to 80 feet, and appears to affect
almost all of the wells on the main site. Prior to this test,
the influence of PR-2 in the M-Area was unknown since all but one

of the M-Area observation wells were drilled after its start up..

InTp W



Sumps L-5 and R-2 remained in operation throughout the
recovery test to prevent groundwater from penetrating the spill
containment vaults outside of Building 304.. All other pumping on
site was delayed until the completion of the test. Prior to the

"test, IBM obtained the written approval of the U. S. EPA to shut

down production well PR-2 for a two week period and to delay the
regulated plume monitoring scheduled from May to June.

Water levels were measured frequently in 38 observation
wells by IBM and S&ME personnel to the nearest 1/100th of a foot
using an electronic water 1level indicator. The wells include
co-150, L-300, 401-M, PR-1, PR-2, PR-3, P-6-300, PR-5-B,

X-1-100, 310-sH, 310-70, 310-100, 310-200-rR, 310-300, 310-500,
627-100, DO-5, DO-5-70, SO-6-A, AD-50, GTE- Sh GTE- 500 M-1-55,
M-1-150, M-2-100, M-2- 300 M-3- 50 M-3- 300 M-4-50, M-4- 200
M-4-Dike, M-5-50, M-6-50, M-6-55, M-6-300, and M- 10 50.

The station barometric pressure readings and precipitation

' measurements are based upon the National Weather Service

observations at the Raleigh-Durham Airport. These data were
logged for each hour of the test to account for natural water
level fluctuations. The pressure changes and ralnfall over each
24 hour period of the test are listed below.

Date Barometric Pressure Change Precipitation
(May, 1988) _ (inches of Mercury) _ (inches)
24-25 - 0.070 " 0.19
25-26 + 0.385 0.11
26-27 + 0.040 0.00 .
27-28 . = 0.155 0.00
28-29 0.000 0.00
29-30 + 0.060 ' 0.00
30-31 - 0.050 0.00
Total + 0.210 0.30.

2. . M-4 Dike Drawdown Test

A drawdown test was performed on well M-4-Dike starting at
9:30 a.m. on May 31, 1988 and ending at 8:40 a.m. on June 7,
1988. The function of this test was to investigate the hydraulic
response of the aquifer underlylng the M-Area in order to predict
the "impact of off-site pumping to the northeast on predicted
solute migration paths. . -



Well M-4-Dike was selected for the drawdown test due to its
relatively high yield, its intersection with a northeast trending
dike, and its north perimeter location. A flow rate of 6 gallons.
per minute was selected on the assumption that an -additional five
residential wells may have been in operation prior to the start
up of PR-2 and water usage was twice the normal family rate of
800 gallons per day. 1IBM obtained the approval of the City 'of
Durham to discharge the pumped groundwater into a nearby sanitary
sewer manhole.

During the drawdown test, water levels were measured
manually by IBM and S&ME in wells CO-150, L-300, 401-M, PR-1,
PR-2, PR-3, P-6-300, PR-5-B, X-1-100, 310-sH, 310-70, 310-100,
310-200-R, 310-300, 310-500, 627-100, DO-5, DO-5-70, SO-6-A,
AD-50, GTE-Sh, GTE-500, M-1-55, M-1-150, M-2-100, M-2-300,
M-3-50, M-3-300, M-4-50, M-4-200, M-4-Dike, M-5-50, M-6-50,
M-6-55, M-6-300, M-8-200, M-9-300, and M-10-50.

The monitoring frequency was based upon a logarithmic
scale. At the onset of the test, frequent water level
measurements were collected to develop the early portion of the
pump curves and to compute transmissivity wvalues for the wells.
As time went on, the time between measurements steadily
increased. For example, a water level reading was taken in
M-4-Dike every half minute for the first five minutes, every
minute for the next five minutes, every five minutes for the next
fifty minutes, hourly the next seven hours, twice a day the next
three days, and finally daily for the remainder of the test.

Steven's Recorders, continuous water level float monitors,
were setup by S&ME on wells aD-500, M-1-300, M-7-300, M-10-300,
and PR-5-B. A Keck 'unit, an electromagnetic device which
controls the float, was used in conjunction with the Steven's
recorder for the 2 and 4 inch diameter wells M-1-300 and PR-5-B.

'Initial, inter-mediate, and final manual water 1level readings

were collected for each well to calibrate the recorders.

During the test, M-4-Dike pumped an average of 6.4 gpm and
experienced.a 10.5 foot decline in water elevation. . Well PR-2
remained shut down and continued to recover. During the test no
well purging occurred in the M-Area, however, wells M-1-150,
M-2-100, M-3-300, and M-5-300 were still recovering from purging
to sample in April and May. The six shallow compliance wells for
the regulated units at the main site were purged on June 2, 1988
and sampled .on June 3, 1988. All other wells on the main site
were left undisturbed. '

Again the station barometric pressure readings and
precipitation measurements were logged to account for natural
water level fluctuations. The pressure changes and rainfall over

each 24 hour period of the test are shown on the following page.,
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Date Barometric Pressure Chance Precipitation
(MMay/June, 1988) (inches of Mercury) (inches)
31-1 - 0.125 0.00
1-2 - 0.165 0.00
2-3 - 0.025 0.00

3-4 + 0.250 0.00 i
4-5 + 0.120 0.00
5-6 - 0.145 0.00
6-7 - 0.125 0.00
Total - 0.215 0.00

3. M-4-Dike Recovery Test

M-4-Dike was shut off at 8:40 a.m. on June 7, 1988. To help
support the data collected during the drawdown test, the recovery
effects of M-4-Dike were observed for the next eight hours. ‘

The observation wells included <¢€0-150, L-300, 401-M, PR=1,
PR-2, PR-3, P-6-300, PR-5-B, X-1-100, 310-SH, 310-70, 310-100,
310-200-R, 310-300, 310-500, 627-100, DO-5, DO-5-70, SO-6-A,
AD-50, AD-500, GTE-sh, GTE-500, M-1-55, M-1-150, M-1-300,
M-2-100, M-2-300, M-3-50, M-3-300, M-4-50, M-4-200, M-4-Dike,
M-5-50, M-6-50, M-6-55, M-6-300, M-7-300, M-8-200, M-9-300,
M-10-50, and M-10-300.

E. Groundwater Monitoring

: Two rounds of sampling were conducted during the
investigation to define the boundaries of the volatile organic
constituents ‘present in the groundwater in the M-Area and to
observe any changes in constituents and concentration brought
about by the recovery of well PR-2 or drawdown of well M-4-Dike,

The .initial sampling round was conducted by IBM personnel in
three phases. First, existing wells, M-1-55, M-1-150, M-1-300,
M-2-300, M-5-50, M-5-300, M-6-50, M-6-55 and M-6-300 were sampled
April 5-12, 1988 and sent to Industrial & Environmental Analysts,
(IEA), for  analysis. A field blank FB-1 and a duplicate sample
of M-2-300, DM-2, were also submitted to the IEA. Next, on April
22, 1988, newly screened well, M-4-200 was purged and sampled.
An attempt was made to purge M-3-300 at the same time. However,
due to the purging requirements, the.low yielding properties of
the formation in which M-3-300 was screened, and the limitations
of the sampling equipment, M-3-300 was not sampled until May 17,
1988. Finally, samples were collected from new wells AD-50,
M-2-100, M-3-50, M-4-50, M-7-300, M-8-200, M-9-300, M-10-50, and
M-10-300 and existing well AD-500 from May 13-19, 1988 and
submitted to IEA for analysis.
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For the post-recovery/drawdown tests monitoring rourd,
samples were collected by IBM personnel from June 7-12, 1988 frecm
a selective group of wells which appeared to have been influenced
by the recovery of PR-2 or the drawdown of M-4-Dike. These wells
included AD-50, AD-500, M-1-300,-M-3-50, M-4-50, M-4-Dike,
M-5-50, M-6-55, M-~7-300, M-8-200, M-9-300, and M-10-300.
Additionally, wells 310-200-R, PR-3, PR-5-B, and P-6-300 wére
sampled as part of -the main site plume monitoring program. A set
of samples frocm all wells was submitted to IEA for analysis.
Duplicate samples of 310-200-R and AD-500 where sent to Compuchem
Laboratories to confirm IEA's results.

The collection and analysis of all groundwater samples
followed the protocol ocutlined in the M-Site RCRA Investigation
Workplan. Field testing was performed. to determine the pH and
specific conductivity of the groundwater. Laboratory analysis
was conducted to measure the concentration of the following
constituents using modified method SW 846 8010 (FID) and/or EPA
Method 601/602 (PID):

1,1,1-Trichloroethane Tetrachloroethene Freon 11
1,1,2-Trichloroethane Trichloroethene Freon TF

- 1l,1-Dichloroethane 1,1-Dichloroethene Benzene
1,2-Dichloroethane 1,2-Dichloroethene Toluene
.Methylene Chloride® MEK Acetone
Chlorodibromomethane Ethyl Benzene =  Chloroform.

1,1,1,2-Tetrachloroethane
Duplicate analysis 6f the chlorinated hydrocarbons including
vinyl chloride was performed for all wells sampled after May 13,
1988 using the two different test methods.

During the sampling and anal?sis process, the samples were

‘exposed to two chemicals which may have affected some of the

samples. The first is acetone which may have be introduced to
the sample during the sampling process. The isopropyl alcohol
which is . used as the final rinse solution during the
decontamlnatlon of the teflon bailers changes very readily to
acetone. 'If any isopropyl alcohol or acetone remained on the
bailer, 1t. could have easily shown up in the chemical results.
The second contaminant originates in the laboratory. IEA
frequently detects up to 15 ug/L of methylene chloride in its lab
blanks as the result of the extraction tests wusing methylene
chloride they perform on other samples.
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III. DATA EVALUATION
A. Recovery and Drawdocwn Tests

Two aquifer tests were performed in order to (1) establish
the existence, if any, of major conductive ‘pathways between the
main plant and the M-Area, and (2) to determine if off-site
pumping northeast of the M-Area could have historically reversed
natural hydraulic gradients to the point that solute migration
could have followed a northerly route, from the main plant,
across the M-Area, and off site. A detailed analysis of the data
collected during both test was performed by Dr. James Cullen and
Mr. Craig Robertson of Groundwater Sciences Corporation and is
included as an attachment to this report. The actual time-water
level data for each well is included in Appendix II, III and 1IV.

1. PR-2 Recovery Test
The groundwater flow direction in the M-Area at the start of
the recovery test was from the north (off-site) to the south !
(M-Area). Initial water level readings are shown on Plates 4.
Shallow groundwater level contours are illustrated on Plate 5.

.. During the recovery test, only four wells recovered
sufficiently such that their response was considered to result
from the shut down of PR-2. They include PR-2, L-300, P-6-300,
and 401-M. Wells C€O0-150, PR-1, 310-300, and 627-100 may have
exhibited a slight recovery; however, this is uncertain. The
responses of the. remaining wells were sufficiently small as to be
indistinguishable from effects caused by other forces such as
earth tides or changes in barometric pressure. Wells M-1-150,
M-2-100, M-3-50, M-3-300, and M-5-300 . exhibited apparent

‘recoveries. However, these wells were recently sampled and are

believed to be recovering from purging operations. Plate 6
indicates the recovery response for each well. - -

Due-to the nature of the site geology, analysis of the
results of the recovery test by the traditional methods is not
possible... For this reason, the PR-2 recovery test should be
viewed as a '"connectivity test"” more than anything else.
Application of a traditional analysis, such as the method of
C.V. Theis (1935) is predicated on numerous assumptions, many of
which do not apply on the main plant 'site: - the aquifer is
strongly anisotropic (i.e., the geologic structure exerts strong
directional control on the movement of  water and dissolved
constituents), dikes and possibly sills act ‘as high-conductivity
conduits for the movement of groundwater and the bedrock is of
low permeability in comparison to the dike structure.
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Figure 1 shows time-recovery plots for wells ®2-6-300, L-300,
PR-2, and 401-M. The Zfact that the £four curves are nearly
superimposable is very significant. All four of these wells are
located along one of the two 1intersecting dikes underlying the
main plant. Radial distances from PR-2 exceed (in the case of
401-M) 1400 feet. Wells which are lccated much closer to PR-2
but off the dikes (for example PR-1 and C0-150) exhibit a much
slower time-recovery response. This behavior indicates that the
dike structures are highly transmissive and that the surrounding
country rock is far less so. The near-simultaneocus response of
L-300, P-6-300, PR-2, and 401-M indicates that the dikes act as a
linear collection system or 'drain" when pumped. Water levels
fall rapidly within the dikes wuntil slow leakage from the
surrounding bedrock into the dike can keep up with the pumping
demand. such systems, while uncommon, are not unheard of
(Jenkins & Prentice, 1982).

Well P-6-300 represents the northern-most point at which
conclusive recovery was measured. Well 310-300, just south'of
the M-Area, most 1likely experienced a slight recovery..B as
historical water level data for 310-300 illustrates a definite
response to the initial pumping of PR-2. Any recovery in wells
M-1-150, M-2-100, M-3-50, M-3-300, and M-5-300 would have been
masked by purge recovery. A test was conducted to characterize
the purge-recovery behavior of well M-3-50 in order that this
effect could be subtracted from the recovery observed during the
PR-2 test to see if any residual recovery remains. The recovery
observed in M-3-50 during purge recovery was not 51gn1f1cantly
different from that exhlblted during the PR-2 test.

2. M-4-Dike Pumping Test

During the pumping test, eleven wells are believed to have

‘responded to the drawdown of M-4-Dike. They include AD-50,

AD-500, M~-3-50, M-4-50, M-4-200, M-5-50, M-6-50, M-6-55, M-7-300,
M-8-200, and M-9-300. Well M-1-55 and M~6-300 did drawdown but
it is unclear whether or not this was a response to the test.
These two wells experienced similar drawdown during the PR-2
tést. Wells CcO-150, L-300, M-1-150, M~5-300, P-6-300, PR-1,
PR-2, PR-3, X-1-100, and 401-M recovered either as purge recovery
from sampling operations or as continued recovery from the PR-2
test. Well M-10-300 exhibited water 1level fluctuations on the
magnitude of 2 to 3 feet; possibly the result of an off site
pumping stress to the east. However, no overall decrease in
water elevation was noted in M-10-300 .and fluctuations continued
after the pumping test. See Appendix VII. The responses of the
remaining wells were undistinguishable from background effects.
Plate 7 displays the drawdown response for each well. A cross-
section showing the effect of M-4-Dike on the groundwater level
in the wells parallel to Alexander Drive is presented on Plate 8.

-
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The response of the aquifer during the test was noteworthy
in that the presence of one or more geophysical ancmalies,
thought to be dikes, caused no noticeable influence on the
drawdown response. The hydraulic behavior of the I[l-Area is very

"different from the response of the main plant site. It appears

that traditional analytical approaches will be acceptable in
characterizing the hydraulic response of the I-aArea. !

It 1is highly unlikely that off-site pumping could ever
develop sufficient drawdown to cause a gradient reversal from the
main plant area, across the M-Site and off site to the north.
The M-4-Dike test was conducted at a pumping rate comparable to
the combined estimated off-site pumping rate. Drawdowns of less
than one foot were measured at radial distances of about 500 feet
from M-4-Dike as shown on Plate 7. If a pumping center off site
operated at a similar rate, similar drawdown response would be
expected. Such drawdown would be far too small to create the
gradient reversal necessary to cause northerly migration of the
solutes. ' :

B. Characterizations of the M-Area Chemistry

A summary of the chemicals detected in each M-Area wells
during the two sampling rounds is presented on Table 1 and the
latest chemical data for the M-Area is displayed on Plates 1,
2, 3, and 9.. Chloroform and methylene chloride at less than
10 ug/L, acetone, and methyl ethyl ketone are omitted from the
plates as they are not expected to be representative of the
formation water. No data contouring was performed since the -
concentrations for the types of volatile constituents present
vary from well to well.

As illustrated on Plates 2 and 9, with the exception of the
chemicals detected in well P-6-300, no detectable level of
volatile chlorinated hydrocarbons were measured between the main
site chemical plume and the M-Area chemicals. P-6-300 contains
only low.. levels of 1,l1-dichlorcethane and 1,1-dichlorcethene at
13 ug/L and .8 ug/L, respectively. Wells P-6-300, 310-200-R,
PR-3, PR-5-B, M-10-50, M-10-300, M-3-50, and M-3-300 effectively
monitor the most probable pathways for solute migration from the
main site and thus, establish a complete separation between the
two areas.

Similarly, the wells along the northeast boundary of the
M-Area have very low to non detectable concentrations of volatile
chlorinated hydrocarbons. (Note, methylene chloride less than 10
ug/L is considered a laboratory contaminant.) The wells include
M-5-50, M-5-300, M-7-300, M-8-200, and M-9-300. As indicated on
Plate 3, these wells encountered mostly silts and siltstones
which have a characteristic low hydraulic conductivity.

12
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Table 1.

SUMMARY OF M=-AREA CHEMISTRY
April - June, 1988

WELL NANE CONSTITUENT CONCENTRATION (ug/L)
April/May, 1988 June, 1988

AD-50 Benzene { 5 12
1,1-Dichloroethane < 1 2
1l,1-Dichloroethene 1 <1

trans 1,2-DCE 4 <1

Vvinyl Chloride 1 < 1

Trichloroethene 1 1

AD-500 1,1-Dichloroethane 4 5
1,1-Dichloroethene 11 8

A Vinyl Chloride 27 12
voe T Trichlorocethene 4 2
® Freon 11 4 <1
Tetrachloroethene 3 <1

Chloroform (1) 2 <1

trans 1,2~DCE 4 < 1

M-1-55 All <5 NS
M-1-150 1,1-Dichloroethane 84 NS
1,2-Dichloroethane 31 NS

Toluene 220 NS

M-1-300 1,1,1-Trichloroethane 5 <1
Methylene Chloride (2) 8 <1

M-2-100 All BDL NS
M-2-300 1,1,1-Trichloroethane 150 NS
_ : l,1-Dichloroethene .13 NS
Methylene Chloride 100 NS

- Toluene: 34 NS

K 2 Acetone (3) 100 " NS
M-3-50 Acetone (3) <5 8
M-3-300 Acetone (3) 41 NS
M-4-50 1,1,1-Trichloroethane . 13 5
1,1-Dichloroethane 13 9
1,1-Dichloroethene 18 10

M-4-200 Acetone (3) 7 NS

13



Table 1. Continued.

e 'Th T T

310-200-R

. _WELL NAME - CONSTITUENT CONCENTQATION (ug/L)
) ‘ April/May, 1988 June, 1988
[1-4-Dike l,l-Diéhloroethane 6 5
1l,1-Dichloroethene 7 10
1,1,1-Trichloroethane 3 2
Trichlorocethene 1 1
Methylene Chloride (2) <1 5
Vinyl Chloride 9 15
Acetone (3) 11 < 5
M-5-50 Methylene Chloride (2) < 5 5
M-5-300 Freon TF 15 NS
.Chloroform (1) 6 NS
Acetone (3) 90 NS
M-6-50 Methylene Chloride (2) 6 NS
M-6-55 All . < 5 BDL
M-6-300 Acetone (3) 50 NS
M-7-300 1,1-Dichloroethane <1 1
M-8-200 Acetone (3) <5 20
M-9-300 All <5 BDL
M-10-50 All BDL NS
M-10-300 All BDL BDL
P-6-300 - .- 1,1-Dichlorcethane NS 13
' - 1,1-Dichloroethene NS 8
""Acetone (3) NS 7
PR-3 All NS -BDL
PR-5-B Methyl Ethyl Ketone (4) NS 2900
All NS BDL

14
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Table

NOTES

1

1. Continued.

Chloroform is a constituent expected to have been introduced
during the development process of the wells. The incoming
city water supply to the IBM site contalns up to 100 ug/L of
chloroform.

The methylene chloride is expected to be present as the
result of laboratory contamination. Sample blanks contain
up to 15 ug/L of methylene chloride.

The acetone is expected to have been introduced during the
sampling process. The isopropanol used to decontaminate the
sampling equipment changes rapidly to acetone. If any
isopropanol remains on the sampling equipment, it could
easily be detected in the samples as acetone.

The methyl ethyl ketone (MEK) in well PR-5-B was a component
of the glue used to join the casing fittings during the
well's installation. ’
NS means not sampled and BDL means below detection limit.

15



The clean northeast boundary is important for two reasons.
l Tirst, it further separates I3M's main site orcanic plume from
_ the residential well located immediately north of this boundary.
l ‘Secondly, it isolates the M-2-300 well from a "potential off-site
source. .

Upcn review of the data, it appears the chemicals present in
M-2-300 are from a 1localized source, cross-contamination with
another well, or contamination introduced during its screening.
Interesting enough, no volatile organic constituents were
measured above the detection limit of 10 ug/L when sampled on ‘
May 23, 1985 prior to screening. Volatile organics appeared in
M-2-300 immediately after screening in June, 1985 and reached a
peak in December, 1985. Since that time, the concentrations of
volatile organics have been steadily declihing. IBM plans to
further explore the possibility that contaminants may have been
introduced to M-2-300 during the screening or sampling process
with the drilling of an identical well approximately 10 feet
away. :

l The chemicals in well M-1-150 may be related to similar
cross-contamination or screening contamination as in M-2-300:
Both wells were drilled by N. W. Poole Well Drillers within a day

of each other and screened by S&ME/Heater Well at roughly the

‘l same .time. Both wells were also sampled about the same time and
possibly with the same equipment. The slow rate of recovery. in

'I M-1-150 (approximately 6 months to full recovery) would tend to

cause contaminants added to the well to remain for a long time.

The area encompassing AD-50, AD-500, M-4-50, M-4-200, and
M-4-Dike does contain elevated volatile organic constituents in
the shallow...portion.of..the_aguifer. The presence of volatile
chlorinated hydrocarbons at deeper elevations is not known for
wells AD-500 and M-4-Dike open hole . wells. However, M-4-200
shows no detectable values.

the years 1981 to 1988 . Table 2 shows the maximum, minimum, and
average values of 1,1,l-trichlorocethane, 1,l1-dichloroethene, and
l' 1,1-dichloroethane for each of these years. When five or more

" Historical analytical data is available for well AD-500 for

samples were collected during the year, the maximum and minimum
values when not used to compute the average. The historical data
shows (1) the total volatile organic constituent levels are
greater now than they were prior to the start-up of the PR-2
l production .well operation in  September 1981, (2) the
transformation of 1,1,l-trichloroethane to 1,l-dichloroethene,
1,1-dichloroethane, and vinyl chloride is occurring, and (3) the
level of chemicals in AD-500 have always been 1less than the
concentrations measured recently in the off-site residential well

' of concern.

16
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AD-500 HISTORICAL ANALYTICAL DATA

l ‘YEAR NO. OF STAT 1,1,1-TCA 1,1-DCA 1,1-DCE
| ' SAMPLES (ug/L) (ug/L) {(ug/L)
) 1981 20 Maximum 6.1 . BDL BDL
‘ Minimum BDL BDL BDL
l l Average 0.5 . BDL BDL
I 1982 20  Maximum 8.3 BDL 0.5
I Minimum BDL BDL BDL
Average 1.0 BDL 0.2
I 1983 12 Maximum 31 4.0 376
. Minimum BDL BDL BDL
Il : Average 6.6 0.4 BDL
l 1984 10  Maximum 14 9.5 2.0
Minimum BDL - BDL BDL

Average 5.4 3.1 BDL

1985 5  Maximum 28 BDL BDL
Minimum BDL BDL BDL
Average BDL BDL BDL

1986 2 Maximum  BDL 10.0 BDL
Minimum BDL BDL - BDL
Average BDL 5.0 BDL

1987 3 Maximum BDL 8.0 BDL .
Minimum - BDL , BDL BDL
Average BDL 6.0 .. BDL

; . _+ Minimum BDL 8 4
' . Average BDL 10 v 5

17
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In summary, it appears that the chemicals present in the
M-Area and in the off-site residential well are unrelated to the
chemical plume at the main plant site. The chemicals in M-2-300
may be present as the result of a localized source. The chemicais
in the AD and -4 series wells and in the residential well seem
to originate from an off-site source to the north of the M-Area.

. C. Historical Groundwater Flow Data Evaluation

PR-5-B Drawdown Test

A two week long drawdown test began on May, 18, 1987 in well
PR-5-B and ended on June 1, 1987. The test was performed to
establish the existence, if any, of major conductive pathways
between the main plant site and the M-Area and to evaluate the
effectiveness of PR-5-B as a second production well.

During the test, PR-5-B pumped approximately 15 gpm and
experienced a 66 foot drop in water elevation. Production well
PR-2 remained in normal operation. Water level measurements were
collected from the observation wells on site at least six
different days during the test and from a few of the wells on
eight separate occasions. Frequent early readings for PR-5-B and
other influenced wells were not obtained. '

The total drawdown monitored from May 18, 1987 to June 29,

1987 in observation wells of significance to the M-Area is noted
below.

WELL NAME DRAWDOWN (Feet) : COMMENTS

AD-~500 0.42 Questionable
GTE-SH 7.06 Fluctuated
GTE-500 0.42 Fluctuated
L-300 0.24 No Response
M-1-55 0.17 Fluctuated
M=~1-150 - .+ 6.7 : Purge Recovery
M-1-300 - 63.93 ’ Interconnection
M-2-300 - + 0.59 . Purge Recovery -
M-3" S - 35.19 Interconnection
M-4 0.15 Questionable
P-6-300 0.79 . No Response
PR-2 + 3.55 No Response

Interconnection between PR—SvB; M-1-300, and M-3 was

determined to be very good as expected. Historically, the water

elevation in these three wells remains within a foot of each
other.

18
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No significant interconnecticn was found between PR-5-3 and
other wells in the M-~Area. The number of data points collected
for AD-500 and M-4 was not sufficient to assess other possible
variables affecting the well such as an offrsite residential

‘well. M-1-150 and M-2~300 were undergoing: purge recovery and

thus no interconnection could be observed. ' The fluctuations
observed in WM-1-55, GTE-~Sh, and GTE-500 make it impossible to
determine an interconnection without the collection of more data
for the well. These wells may have continued to fluctuate after
the test as the result of another unknown pumping stress.

AD-500/PR-2 Historical Water Elevation Comparison

AD-500 is a 484 foot open hole well located in the northwest
corner of the M-Area. The well was drilled on September 18, 1980
for perimeter monitoring. During installation, AD-500
encountered a sandy siltstone water bearing zone estimated at 20
gpm at a depth of 138' to 140' and diabase at 370' to 375' below
ground surface. _ - '

Well PR-2 was drilled to 147 feet on February 26, 1981 as an
open hole monitoring well. Diabase was intercepted in PR-2 at a
depth of 18' to 110' and produced an estimated 80 gpm. By the end

of September, ‘1981, PR-2 began full operation as a recovery well.

Throughout 1981, .the . water elevations in AD-500 and PR-2
were measured weekly by Industrial and Environmental Analysts.
Figure 2 displays the average monthly water level for each well
in 1981. Prior to the pumping of PR-2, the water level in PR-2
was consistently 3 to 4 feet lower than that of AD-500. At that
time the hydraulic gradient was from AD-500 to PR-2. After PR-2
began production, its water 1level dropped 60 to 80 feet below
normal and no change, other than seasonal fluctuations was
observed in AD-500. Since drawdown of PR-2 had no effect on
AD-500, no hydraulic connection exists between the two wells.
The hydraulic gradient.was from AD-500 to PR-2 both before and
after pumping started at PR-2 .. :

IV. SUMMARY AND CONCLUSION OF RCRA FACILITY INVESTIGATION

The data collected during the M-Area investigations
demonstrates 1) the M-Area and the main site organic plumes are
separate; 2) no major conductive pathway for solute migration
exists between the main site and the northern half of the M-Area;
and 3) production well PR-2 has not-altered groundwater flow in
the M-Area. .

The set of "clean" wells 1located in the most probable
pathways for solute migration between the main organic plume and
the M-Area and the absence of elevated chemistry in well AD-500

prior to the production of PR-2 establish separate_plumes.

19
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The recent PR-2 recovery and lM-4-Dike drawdown tests and the
1987 PR-5-B drawdown test rule out possible conductive paths’
between the main site and the M-Area. None of the observation
wells experienced both recovery and drawdown during the PR-2/
M-4-Dike investigations. The influences of PR-2 and PR-5-B only
extend north as far as wells M-1-300 and M-3-300. M-1-55 and
M-3-50 did not appear to be affected. The southernmost boundary
of the M-4-Dike drawdown encompassed only the shallow IM-3 and -6
nested wells. Historical 1981 water 1level data for AD-500 and

PR-2 corroborates the lack of connection between the northern
boundary and the main site. : '

Well AD-500 clearly establishes that groundwater flow in the
M-Area has not been altered by the drawdown of PR-2. Current
data shows the groundwater flows from off-site (north) to on-site
(south). Historical data demonstrates that AD-500 is consistently
higher in water elevation than PR-2. The M-4-Dike drawdown test
demonstrates a hydraulic connection between AD-500 and the other
M-wells along Alexander Drive. If AD-500 remains unaffected by
PR-2 and is interconnected to northern M-wells, then the,
interconnected wells are expected to be unaffected by PR-2.:
Throughout the drawdown test, the water levels along the northern-
border were higher than the recovery well PR-2 1levels before
pumping started.

'Analysis of the drawdown pattern resulting frbm the M-4-Dike
tests shows that pumping at this same rate from combined domestic

wells vyields north of the M-Area would not have resulted in .

sufficient drawdown in the M-Area perimeter wells to produce a°
gradient reversal from ‘'the main plant area .to the M-Area.
Therefore, the chemicals found in the M-Area wells and one
domestic well off site to the north must originate from some off-
site source to the north. ..
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1 INTRODUCTION

This report presents the results of Groundwater Sciences Corporation’s review of data provided
by IBM Corporation for its M-Area investigation at the Research Triangle Park, North Carolina
plant site (IBM, RTP). The M-Area is located in the northeast quadrant of the plant site, and is,
as yet, undeveloped (Figure 1). The area that is used for manufacturing, here termed the "Main
Plant Area" (Figure 1), is located south and southwest from the M-Area.

1.1 Background Information

Over the course of operations at IBM, RTP, various industrial solvents have been used which
prior to 1976 had been stored in buried tanks. As a result of releases from these buried facilities,
groundwater beneath the site contains various industrial chemicals including 1,1,1-
trichlorocthane  (TCA), its daughter  products, 1,1-dichloroethane (1,1-DCA) and
1,1-dichloroethylene (DCE) and othér commonly used solvents.

‘As a result of these releases and the site’s status as a RCRA regulated treatment, storage and
disposal (TSD facility), the site has implemented a groundwater monitoring program and
performed an assessment of all solid waste management units (SWMU'’s), including these tanks.
As part of this assessment, it was necessary that the site evaluate the full extent of chemicals in
groundwater resulting from such releases and identify appropriate corrective action to be taken to

mitigate associated impacts.

This RCRA facility investigation (RFI) has been completed at IBM, RTP. The results indicate
that these chemicals in the groundwater have been contained within the property for releases
from the solvent storage tanks and other SWMU's. However, this investigation also revealed the
presence of chemicals in the groundwater in the northeast corner of the property (M-Area) which
are not downgradient from any of the manufacturing operations on site. In fact, this area is at the
upgradient property line and groundwater flow is onto the site as opposed to off the site (Figure

1).

IBM reported the occurrence of these chemicals moving on to the site to the USEPA Region 4
and the State of North Carolina. In so doing, IBM stated that the chemicals in this area did not

originate from any of IBM’s operations and, therefore, were not part of a plume requiring
corrective action. '
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While IBM was in the process of addressing additional data requirements necessary to confirm

that these chemicals were moving on site, the county environmental health and state environmen-

tal agencies determined that these same chemicals were present in an off-site domestic drinking

water well immediately north of the M-Area. The chemicals present in this well occurred at-
levels even higher than the levels detected on the IBM plant site immediately downgradient.

Since the direction of groundwater flow under current conditions is onto the property in this area,

IBM concluded that the chemicals present in the domestic well were in all likelihood from the

same source of chemicals as those found in the M-Area. IBM believed this source was north of
its northern property line in an area of mixed manufacturing and residential development.

However, as a result of the need to control chemicals in the groundwater in the Main Plant Area,
IBM has been operating a recovery well known as PR-2 (Figure 1). Therefore, it was suggested
by the agencies that the flow of groundwater onto the site under current conditions may result

from this recovery well, inducing flow across the property line. Furthermore, it was postulated .

that prior to the beginning of PR-2 pumping, the stresses caused by off-site domestic wells to the .
north of IBM’s property may have induced the flow of groundwater from the Main Plant Area,
through the M-Area, and across the property line to the north, resulting in IBM’s operations
being the source of the chemicals present in the M-Area and one off-site domestic well.

In order to test this scenario, IBM performed a testing program in the areas shown on Figure 1,
including a shutdown test of well PR-2 to monitor recovery in the Main Plant Area and the
M-Area, and a pumping test in the M-Area to simulate the drawdown pattern that might result
from off-site domestic well stresses. These two tests were also used to establish the degree of
connectivity between the two areas. These tests were performed during the last week of May
and the first week of June 1988. The results were transmitted by IBM to Groundwater Sciences
Corporation for our review.

1.2 Purpose and Scope

The purpose of this report is to present the results of our data review for the shutdown and
pumping tests performed by IBM and their local consultants and contractors. Although

- Groundwater Sciences assisted in the design of the testing protocols, IBM and the local

contractors had full responsibility for the collection and management of data bases. In addition
to water level data from each of these two tests, IBM has provided historical information on
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water levels and chemistry and current information on the chemistry of the M-Area wells. This
data has also been incorporated into Groundwater Sciences review and the development of
opinions based on that review. oy

2 DATA REVIEW AND ANALYSIS

2.1 Aquifer Tests
‘Recovery and Drawdown Tests

Two aquifer tests were conducted at IBM, RTP in order to investigate the hydraulic and transport
properties of the fractured bedrock aquifer underlying the site. The Main Plant Area’s
production well (PR-2) was shut down at 10:15 a.m. on May 24, 1988, while water level
recovery data were obtained from 38 wells. A drawdown test was performed on well M-4, north
of the Main Plant Area, starting at 9:30 a.m. on May 31, 1988. The function of this test was to
investigate the hydraulic response of the aquifer underlying the M-Area in order to predict the
impact of nearby pumping on solute migration paths. '

Both tests were performed in order to (1) establish the existence, if any, of major conductive
pathways between the Main Plant Area and the M-Area, and (2) determine if off-site pumping
north of the M-Area historically could have reversed natural hydraulic gradients to the point that
solute migration could .have followed a northerly route, from the Main Plant Area across the
M-Area and off site.

2.1.1 PR-2 Recovery Test

The Main Plant Area’s production well (PR-2) was shut down at 10:15 a.m. on May 24, 1988 in
order to effect a water-level recovery test. Water levels were monitored in wells AD-50,
CO-150, DO-5, DO-5-70, GTE-SH, GTE-500, L-300, M-1-55, M-1-150, M-2-SH, M-2-300,
M-3-SH, M-3-300, M-4-SH, M-4--Dike, M-4-200, M-5-50, M-5-300, M-6-50, M-6-55,
M-6-300, M-10-SH, P-6-300, PR-1, PR-3, PR-5-A, PR-5-C, SO 6-A, X-1-100, 310-SH, 310-70,
310-100, 310-200-R, 310-300, 310-500, 401-M, 627-100 and PR-2 itself.

Of those wells listed, only the following wells recovered sufficiently such that their responses

were considered to result from the shutdown of well PR-2: L-300, P-6-300, and 401-M. Wells
CO-150, PR-1, 310-300, and 627-100 may have exhibited a slight recovery; however, this is

GROUNDWATER SCIENCES CORPORATION



4

uncertain. The responses of the remaining wells were sufficiently small as to be indistinguish-
able from effects caused by other forces such as earth tides or changes in barometric pressure.
Wells M-1-150, M-2-SH, M-3-SH, M-3-300, and M-5-300 exhibited apparent recoveries.
However, these wells were recently sampled and were still recovering from purging operations
prior to sampling.

Due to the nature of the site geology, analysis of the results of the recovery test by traditional
methods is not possible. For this reason, the PR-2 recovery test should be viewed as a
“connectivity test" more than anything else. Application of a traditional analysis, such as the
method of C.V. Theis (1935) is predicated on numerous assumptions, many of which do not
apply on the Main Plant Area: the aquifer is strongly anisotropic (i.c., the diabase dikes exert
strong directional control on the movement of groundwater and dissolved constituents), dikes
and possibly sills act as high-conductivity conduits for the movement of groundwater, and the
bedrock is of low permeability in comparison to the dikes.

Figure 2 shows time-recovery plots for wells L-300, P-6-300, PR-2 and 401-M. The fact that the
four curves are nearly superimposable is very significant. All four of these wells are located
along one of two intersecting dikes underlying the Main Plant Area. Radial distances from PR-2
exceed (in the case of 401-M) 1400 feet. Wells which are located much closer to PR-2 but off
the dikes (for example, PR-1 and CO-150) exhibit a much slow time-drawdown response. This
behavior indicates that the dike structures are highly transmissive and that the surrounding
country rock is far less so. ' | '

The near-simultaneous response of L-300, P-6-300, PR-2, and 401-M indicates that the dikes act
as a linear collection system or "drain" when pumped. Water levels fall rapidly within the dikes
until slow leakage from the surrounding bedrock into the dikes can keep up with pumping
'demand. Such systems, while uncommon, are not unheard of (Jenkins & Prentice, 1982).

Well P-6-300 represents the northemmost point at which conclusive recovéry was measured
(Figure 1). Well 310-300, just south of the M-Area, may have exhibited a slight recovery.
Apparent recovery in well M-3-Shallow was believed to have been purge recovery from pretest
sampling. Therefore, a test was run in mid-June to characterize the purge-recovery behavior of
well M-3-Shallow which confirmed that this apparent recovery was from purging and not from
the PR-2 shutdown.
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2.1.2 M-4 Pumping Test

Well M-4, at the horizon where it was found to intersect a dike, was subjected to a long-term,
radially-converging aquifer test, beginning at 9:30 a.m. on May 31, 1988. Water-level declines
were measured in wells AD-SH, CO-150, DO-5, DO-5-70, L-300, M-1-55, M-1-150, M-1-300,
M-2-SH, M-2-300, M-3-SH, M-3-300, M-4-SH, M-4-200, M-5-50, M-5-300, M-6-50, M-6-55,
M-6-300, M-7, M-8, M-9, M-10-SH, M-10-300, GTE-SH, GTE-500, P-6-300, PR-1, PR-2,
PR-3, PR-5A, PR-5-C, SO-6-A, X-1-100, 310-SH, 310-70, 310-100, 310-200-R, 310-300,
310-500, 401-M, 627-100 and M-4-Dike itself.

Of those wells listed, only the following wells are believed to have responded to the test:
AD-SH, M-3-SH, M-4-SH, M-4-200, M-5-50, M-6-50, M-6-55, M-6-300, M-8 and M-9. Well
M-1-55 may have responded to the test. Wells CO-150, L-300, M-1-150, M-5-300, P-6-300,
PR-1, PR-2, PR-3, X-1-100, and 401-M all underwent recovery, either as purge recovery from
sampling operations or as continued recovery from the PR-2 test. The responses of the
remaining wells were indistinguishable from background effects. ‘

The response of the aquifer during the test was noteworthy in that the presence of one or more
geophysical anomalies thought to be dikes caused no noticeable influence on the drawdown
response. The hydraulic behavior of the M-Area is very much unlike the response of the Main -
Plant Area. :

Figures 3 through 7 present time-drawdown data obtained from wells AD-Shallow, M-3-Shal-
low, M-4-Shallow, M-4-Dike, and M-9 during the M-4-Dike converging aquifer test. Values of
aquifer transmissivity were calculated from these data by the method of Cooper and Jacob (1948)
which involves determining the drawdown produced over a one-order-of-magnitude change in
time. The results of these calculations are discussed below. In general, they appear to indicate
that the shallow aquxfcr underlying the M-area is very slightly anisotropic, with a preferred
transmissivity ratio of approximately 2 to 1 in a north-south direction. Three circumstances
could explain this anisotropy: (1) the material comprising the shallow aquifer is itself
anisotropic, (2) the thickness of the shallow aquifer varies in such a way that it produces an
anisotropy in a material which is otherwise isotropic, or (3) a combination of these two effects is
present.
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Figure 8 presents a rudimentary distance-drawdown plot for the above-mentioned wells. That
these data do not fall on a straight line reinforces the conclusion that a slight anisotropy exists.
The overall effect of this anisotropy is to produce an oval-shaped (instead of circular) drawdown
cone in response to pumping. The orientation of the cone is such that its major axis is oriented
roughly north-south. Precise quantification (exact orientation and aspect ratio) would require the
execution of a small-scale aquifer test designed for that purpose in the M-Area. Drawdowns will
tend to be somewhat broad and shallow in a north-south direction and will be slightly steeper but
narrower in an east-west direction. The aspect ratio for these drawdowns is estimated to be 1.4
(north-south) to 1.0 (east-west), where 1.4 is the square root of the transmissivity aspect ratio.

Figure 3, which shows the time-drawdown response of well AD-Shallow (Figure 1), appears to
indicate that this well undergoes a slight transmissivity decrease as the test continues. Early time
data (before 1000 minutes) yields a transmissivity of 463 gpd/ft; during this interval, the
hydraulic response of the well appears to be relatively consistent. Late-time data yields a lesser
transmissivity of about 433 gpd/ft. It is speculated that this decrease is caused by a thinning of
the aquifer. As the expanding cone-of depression from well M-4-Dike continues to grow, it
encounters aquifer materials with differing, constantly changing, hydraulic properties. Geologic
data would indicate that the direction of this thinning is most likely towards the east.

Figure 4 presents time-drawdown data for well M-3-Shallow (Figure 1). This well exhibited a
transmissivity value of approximately 805 gpd/ft. The higher value may be the result of a
thickening of the producing zone, may reflect a slight north-south anisotropy in the shallow
aquifer material, or may reflect a combination of both effects. We believe that the well is seeing
a change in hydrogeologic regime caused by the presence of a north-south trending dike. The
anisotropy is considered to be slight, especially when compared to the dike-dominated response
seen at the Main Plant Area. The final data point presented in this figure, if real, also indicates a
decrease in transmissivity near the end of the test.

Figure 5 presents the time-drawdown response of the M-4-Shallow well (Figure 1). An early
transient in the data resulted from a short-term pump failure. Late-time data yielded a
transmissivity value of 406 gpd/ft with an overall increase in transmissivity as the test
progressed. Unlike the previous two wells where transmissivity decreases were somewhat
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subjective, the increase in this well is clearly indicated. Interestingly, the very-late-time data
indicates a transmissivity decrease, consistent with the response of the previous two wells. At
this time, the reason for this decrease has not been determined.

Figure 6 presents time-drawdown data for the pumping well itself. The reported transmissivity
value of 471 gpd/ft is an average value, representative of the overall behavior of the aquifer, and
is not interpretable in a directional sense. Again, an early time transient in pumping rate is
visible. Data after 10 minutes appear to be consistent and reflect a fairly constant transmissivity.

Figure 7 presents the drawdown response for well M-9. A transmissivity value of 471 gpd/ft was
calculated from the late-time data. However, due to the scarcity of data for this well, the value is
not considered to be reliable, even though it appears to be representative.

Figure 8 presents a distance-drawdown plot of those wells showing significant 'rcspoﬁ_se.
Horizontal straight-line radial distances were calculated from survey coordinates as: AD-Shal-
low (411.65 feet); M-3-Shallow (1098.10 feet); M-4-Shallow (7.68 feet); and M-9 (190.18 feet).
Theoretically, these data should plot as a straight line. However, the fact that they do not

confirms the presence of some hydrogeologic factor which generates a slight anisotropy.

. Based on the results of this test, it is highly unlikely that off-site pumping could ever develop
" sufficient drawdown to cause a gradient reversal from the Main Plant Area, across the M-Area
“and off site to the north. The M-4 test was conducted at a pumping rate comparable to the

combined estimated off-site pumping rate. Drawdowns of less that two feet were measured at
radial distances of about 1000 feet from M-4. If a pumping center located off site operated at a
similar rate, similar drawdown response would be expected. Such drawdown would be far too
small to create the gradient reversal necessary to cause northerly migration of solutes.

In addition to the two aquifer tests performed recently at the site, IBM has also supplied data on
historical water levels and chemistry, as well as information on the geology of the plant site and
the area to the north. Also provided by IBM were the results of a pumping test performed on
well PR-5 in 1987 and continuous water level charts from a monitoring well in the M-Area,

which is believed to show responses to pumping stresses other than those known to occur on the
site.
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2.2 Historical Data

Historical data have been reviewed for both water level and chemi‘;suy in selected wells in the
M-Area and the Main Plant Area. Water level data for well AD-500, the oldest monitoring
location in the M-Area, when compared to the water level data for PR-2 prior to beginning
pumping shows clearly that the groundWatcr elevation in the M-Area at well AD-500 was
consistently higher that the groundwater elevation at PR-2 prior to the start of pumping. This
would confirm that the operation of domestic wells to the north of the plant site had not resulted
in the reversal of the natural flow gradient in the M-Area.

The chemistry results for AD-500 show that prior to the beginning of pumping at PR-2 only trace
amounts of industrial chemicals were detected. However, after that pumping operation began,
the concentrations of these chemicals increased somewhat. This chemistry data would suggest
that prior to PR-2 pumping, chemicals had not moved north from the Main Plant Area to the
M-Area and from there off site, but rather that after the pumping of PR-2 started, chemicals
moved on site into the M-Area, although probably not as a result of induced stresses from PR-2,
but rather under the natural groundwater gradients in this area.

PR-5 is a monitoring location intermediate between the M-Area and the Main Plant Area. The
very low water level at this site while PR-2 is pumping clearly indicates good communication

with PR-2. Simildr levels are seen in monitoring well M-1-300 which is farther away from
recovery well PR-2. |

A pumping test was performed on well PR-5 from May 18 - June 1, 1987. The pumping rate for

* this test was 15 gallons per minute. Numerous observation wells were monitored in the M-Area

and the Main Plant Area. Response to this pumping test in the M-Area occurred only in the two
monitoring wells closest to PR-5 (M-1-300 and M-3), both of which showed a strong response
indicating a high degree of connectivity to well PR-5. None of the other M-Area wells showed
any measurable or significant response to this test, indicating poor connectivity between the
northern portion of the M-Area and well PR-5.

Although monitoring well PR-5 itself responds strongly to drawdown in well PR-2, the reverse

was not true during this pumping test. Well PR-2 did not respond at all to the significant
drawdown in well PR-5. This apparent contradiction most likely results from the existence of
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good communication between PR-2 and PR-5 only above a certain elevation (probably on the
order of 310 feet above mean sea level). This type of connectivity could occur if the degree of
fracturing diminishes with depth or if there is an isolated low permeability zone within the high
permeability pathway between the two wells. This low permeability zone would have the effect
of & "dam” at elevarion 310 feet, which would prevent wells PR-2 and PR-S from responding
mutually to stresses occurring when their water levels are below that elevation.

The important information to be derived from the PR-5 pumping test is the poor connectivity
between PR-5 and the northem portion of the M-Area in spite of the demonstrated connectivity

to PR-2, at least above an elevation of 310 feet.

2.3 Current Data

The current water level and chemistry data in the M-Area shows that with the exception of
increased chemical oocurrence in the shallow wells along the northem property boundary, the
head distribution has not changed from that which was in existence in this area prior to the PR-2
operations. The occurrence of the cheaticals in the shallow portion of the groundwater flow_

system along the norther property line reinforces the conclusion that these chemicals are moving

~ onto the site from a Jocal sourme north of the property line and have not yet penetrated to

significant depths below the M-Area.

2.4 Geology

The well logs for the newly-completed monitoring wells in the M-Area along the northem
perimeter of the site show that there is a higher percentage of sandstone at the AD and M-4
locations than there is at the M-S, M-7, M-8, and M9 locations (Figure 1). In these Iatter
monitoring well locations, the predominant bedrock type is siltstone as opposed to sandstone,

Personal communication with Mr. Charles William Hoffman, Senior Geologist with the North
Carolina State Geological Survey has provided information which confirms IBM's dat
regarding rock types in the M-Area. In this regard, Mr. Hoffman indicated the survey has
mapped the area along Alexander Drive. The results indicate that the area encompassing wells
M-4 and AD is underlain predominantly by sandstone, whereas the area encompassing M-5,
M-7, M-8, and M-9 is underlain predominantly by siltstone, In general, Mr. Hoffman has
indicated that the ares to the north of Alexander Drive between Southern Railroad and South
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Miami Boulevard continues the predominantly sandstone trend. This area would include most if
not all of the domestic wells north of the M-Area site, which could produce pumping stresses
that might influence the flow of groundwater in the northeast corner of IBM’s property.

Basically, this geologic mappihg confirms IBM’s drilling data which showed that the sandstone
provides higher yields to the bedrock wells than does the siltstone, which is the predominant rock
type on most of the IBM plant site. Therefore, the area encompassing the M-4 and AD series
wells and the domestic wells to the north should be characterized more by localized radial flow
to individual producing wells and less by the strongly directional permeability characteristics
exhibited by the diabase dikes within the low permeability siltstone rock type in the Main Plant
Area. This circumstance would strongly suggest that any stresses created by the off-site
domestic wells would dissipate over shorter distances and therefore be less likely to cause
sufficient distance-drawdown effects to reverse the gradient between the M-Area and the Main
Plant Area. '

2.5 Other Stresses

Figure 9 is a tracing of a four-day Stevens recorder chart that was in operation on well M-10-300
from June 24 - June 27, 1988. The purpose of this recording of water levels was to confirm the
occurrence of a periodic drawdown and recovery cycle that was observed in the recorder charts
for this location before and during the pumping test at the M-4-Dike well. |

This chart confirms that there is a periodic drawdown-recovery cycle at well M-10-300. This

particular tracing shows the beginning of recovery for one cycle, when the chart was first
installed on June 24 and a subsequent drawdown and recovery cycle beginning in the early
morning hours of June 26 and running through to the morning of June 27. The amplitude of the
full cycle shown on this chart is + 2 ft. which is much greater than the amplitude that would be
expected to occur from earth tides or barometric changes. In fact, lower amplitude fluctuations
superimposed on this drawdown and recovery cycle may be the effects of earth tides at this
location (Figure 9). '

The presence of this drawdown recovery cycle indicates that there is some other pumping stress
present in the aquifer, unrelated to PR-2 pumping (which was shut down when this cycle was
first identified) and also independent of the M-4-Dike pumping which had ceased before the
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measurements shown on Figure 9 were taken. It is important to understand the location and
magnitude of this additional pumping stress and additional data should be collected in the
M-Area relative to the areal extent of these stresses and the variation in their amplitude. In this
manner, it may be possible to pinpoint the location at which this pumping stress occurs.

3 CONCLUSIONS

On the basis of our review of the data provided by IBM, RTP, we have drawn the following
conclusions:
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