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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 300
[FRL-3730-61

RIN 2050 AB73.

Hazard Ranking System

AGENCY: Environmental Protection
Agency.
ACTION: Final rule.

SUMMARY: The Environmental Protection
Agency (EPA} is adopting revisions to
the Hazard Ranking System (HRS), the
principal mechanism for placing sites on
the National Priorities List (NPL). The
revisions change the way EPA evaluates
potential threats to human health and
the environment from hazardous waste
sites and make the HRS more accurate
in assessing relative potential risk.
These revisions comply with other
statutory requirements in the Superfund
Amendments and Reauthorization Act
of 1986 (SARA).

DATES: Effective date March 14, 1991. As
discussed in Section Il H of this
preamble, comments are invited on the
addition of specific benchmarks in the
air and soil exposure pathways until
January 14, 1991.

ADDRESSES: Documents related to this
rulemaking are available at and
comments on the specific benchmarks in
the air and soil exposure pathways may
be mailed to the CERCLA Docket Office,
08-245, U.S. Environmental Protection
Agency, Waterside Mall, 401 M Street,
SW, Washington, DC 20460, phone 202~
382-3046. Please send four copies of
comments. The docket is available for
viewing by appointment only from 9:00
am to 4:00 pm, Monday through Friday,
excluding Federal holidays. The docket
number is 105NCP-HRS,

FOR FURTHER INFORMATION CONTACT:
Steve Caldwell or Agnes Ortiz,
Hazardous Site Evaluation Division,
Office of Emergency and Remedial
Response, 0S~230, U.S. Environmental
Protection Agency, 401 M Street, SW,
Washington, DC 20460, or the Superfund
Hotline at 800—424-9346 (in the
Washington, DC area, 202-382-3000).

SUPPLEMENTARY INFORMATION:

Table of Contents

1. Background

II. Overview of the Final Rule

1. Discussion of Commernts
A. Simplification
B. HRS Structure Issues
C. Hazardous Waste Quantity
D. Toxicity '
E. Radionuclides
F. Mobility/Persistence

“G. Observed Release
H. Benchmarks
L. Use Factors
J. Sensitive Environments
K. Use of Available Data
L. Ground Water Migration Pathway
M. Surface Water Migration Pathway
N. Soil Exposure Pathway -
O. Air Migration Pathway
P. Large Volume Wastes
Q. Consideration of Removal Actions
. (Current Versus Initial Conditions)
R. Cutoff Score
IV. Section-by-Section Analyms of the Rule
Changes
V. Required Analyses
A. Executive Order No. 12291
B. Regulatory Flexibility Analysis
C. Paperwork Reduction Act
D. Federalism Implications

1. Background

In 1980, Congress enacted the
Comprehensive Environmental
Response, Compensation, and Liability -
Act (CERCLA} (42 U.S.C. 9601 et seq.),
commonly called the Superfund, in
response to the dangers posed by
uncontrolled releases of hazardous
substances, contaminants, and
pollutants. To implement section
105(8)(A) of CERCLA and Executive
Order 12316 (46 FR 42237, August 20,
1981), the U.S. Environmental Protection
Agency (EPA) revised the National Oil
and Hazardous Substances Pollution
Contingency Plan (NCP), 40 CFR part
300, on July 18, 1982 (47 FR 31180), with
later revisions on September 18, 1985 (50
FR 37624), November 20, 1985 (50 FR
47912), and March 8, 1990 (55 FR 8666).
The NCP sets forth guidelines and
procedures for responding to releases or
potential release of hazardous
substances, pollutants, or contaminants.

Section 105(8)(A) of CERCLA (now
section 105(a)(8)(A)) requires EPA to
establish:

Criteria for determining priorities among
releases or threatened releases [of hazardous
substances] throughout the United States for
the purpose of taking remedial action and, to
the extent practicable taking into account the
potential urgency of such action, for the
purpose of takmg removal action. Criteria
and priorities * * * ghall be based upon the
relative risk or danger to public health or
welfare or the environment * * * taking into
account to the extent possible the population
at rigk, the hazard potential of the hazardous
substances at such facilities, the potential for
contamination of drinking water supplies, the
potential for direct human contact, [and] the
potential for destruction of sensitive
ecosystems * * *.

To meet this requirement and help set
priorities, EPA adopted the Hazard
Ranking System (HRS) as appendix A to
the NCP (47 FR 31180, July 16, 1982). The
HRS is a scoring system used to assess
the relative threat associated with
actual or potential releases of hazardous

substances at sites. The HRS is the

-primary way of determining whether a

site is to be included on the National
Priorities List (NPL), the Agency's list of
sites that are priorities for long-term
evaluation and remedial response, and

" isa crucial part of the Agency’s program

to address the identification of actual
and potential releases. (Each State can
nominate one site to the NPL as a State
top priority regardless of its HRS score;
sites may also be added in response to a
health advisory from the Agency for
Toxic Substances and Disease Registry
(see NCP, 40 CFR 300.425(c)(3)).} Under
the original HRS, a score was ’
determined for a site by evaluating three
migration pathways—ground water,
surface water, and air. Direct contact
and fire and explosion threats were also

. evaluated to determine the need for
- emergency actions, but did not enter

into the decision on whether to place a
site on the NPL.

In 1986, Congress enacted the
Superfund Amendments and
Reauthorization Act of 1986 (SARA)
(Pub. L. 99-499), which added section
105(c)(1) to CERCLA, requiring EPA to
amend the HRS to assure “to the
maximum extent feasible, that the
hazard ranking system accurately
assesses the relative degree of risk to
human health and the environment
posed by sites and facilities subject to
review.” Congress, in its Conference
Report on SARA, stated the substantive
standard against which HRS revisions
could be assessed:

This standard is to be applied within the
context of the purpose for the National
Priorities List; i.e., identifying for the States
and the public those facilities and sites which
appear to warrant remedial actions. * * *
This standard does not, however, require the
Hazard Ranking System to be equivalent to
detailed risk assessments, quantitative or
qualitative, such as might be performed as
part of remedial actions. The standard
requires the Hazard Ranking System to rank
sites as accurately as the Agency believes is

- feasible using information from preliminary

* ko

assessments and site inspections
Meeting this standard does not require long-
term monitoring or an accurate determination
of the full nature and extent of contamination
at sites or the projected levels of exposure
such as might be done during remedial
investigations and feasibility studies. This
provision is intended to ensure that the
Hazard Ranking System performs with a
degree of accuracy appropriate to its role in
expeditiously identifying candidates for
response actions. [H.R. Rep. No. 962, 93th
Cong., 2nd Sess. at 199-200 [1986])]

Section 105(c)(2) further specifies that
the HRS appropriately assess the human
health risks associated with actual or
potential contamination of surface
waters used for recreation or drinking
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Superfund Chemical Data Matrix (SCDM)

SCDM is a source for factor values and screening concentration benchmarks that can be applied when
evaluating potential National Priorities List (NPL) sites using the Hazard Ranking System (HRS).
Factor values are part of the HRS equation for determining the relative threat posed by a hazardous
waste site and reflect hazardous substance characteristics, such as toxicity and persistence in the
environment, mobility and the potential for bioaccumulation. Screening concentration benchmarks are
environment- or health-based concentration limits, including some developed by or used in other EPA
regulatory programs. SCDM contains HRS factor values and screening concentration benchmarks for
hazardous substances that are frequently found at sites evaluated using the HRS, as well as physical,
chemical and radiological data used to calculate those values. The accompanying SCDM Methodology
describes how data are selected or calculated for inclusion in SCDM.

On January 30, 2014, EPA released an updated SCDM with many revisions to the HRS factor values
and benchmarks. The revisions were based on a comprehensive review and update of all the
information contained in SCDM. These revisions were necessary because of updates to some of the
toxicity data, as well as updates to several of the equations used to determine screening concentration
benchmarks. This update also provided increased consistency across EPA programs. Following the
January 2014 publication, revisions were made to SCDM on an as-needed basis to reflect changes
within the cited references. A Change Control and Errata Sheet (PDF)  (7pp, 118K, About PDF) is
provided to document and track any changes or corrections that have been made since the January
2014 publication; these changes are reflected in the SCDM Query and reports below.

Disclaimer

lof2 1/8/2016 3:01 PM



Superfund Chemical Data Matrix (SCDM) | Superfund | US EPA http://www.epa.gov/superfund/ superfund-chemical-data-matrix-scdm

SCDM should be used for HRS and NPL purposes only.

SCDM contains factor values and benchmarks used for applying the HRS [40 CFR Part 300
Appendix A, 55 FR 51583] to evaluate potential NPL sites. The physical, chemical, toxicological
and radiological data used to calculate the factor values and benchmarks are obtained from
references listed in the SCDM Methodology. The references and the data extracted from these
references were selected to meet specific HRS requirements and conditions which may not be
applicable or representative for other uses. SCDM values are updated only on an "as needed"
basis. As a screening tool, the HRS and SCDM are used for quickly assessing sites at the
screening stage and data used to perform this task may not be applicable for other site specific
purposes.

Superfund Chemical Data Matrix Query and Methodology

The SCDM Query allows you to access the SCDM information and generate a list of the corresponding
HRS factor values, benchmarks, and data elements.

e SCDM Query (The SCDM Query Web page requires JavaScript.)
e SCDM Methodology Report (PDF) (63 pp, 610K, About PDF)
¢ Appendix A - Hazardous Substance Synonyms Report (PDF) (88 pp, 1 MB, About PDF)

NOTE: Please do not assume that substances not listed in SCDM cannot be used for HRS scoring,. If
you have technical questions about SCDM, or if values are needed for a substance that is not listed in
SCDM and are thought to be critical to the listing decision, please use the SCDM contact listed below.

For SCDM information, contact:

Linda Gaines, Ph.D., P.E. (gaines.linda@epa.gov)
US Environmental Protection Agency

1200 Pennsylvania Avenue, N.W.

Washington, DC 20460

Phone: (703) 603-7189

Last updated on December 23, 2015

20f2 1/8/2016 3:01 PM
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North Carolina Department of Human Resources

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

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

30 October 1985

Ms. Denise Bland
EPA NC CERCLA Project Officer
Air and Hazardous Material Division
345 Courtland Street, N.E.
tlanta, GA 30365

SUBJECT: Final Preliminary Assessment Report
Alcoa Badin Works NC D003162542
Hwy. 740
Badin, NC 28009

Dear Ms. Bland:

Enclosed please find the Preliminary Assessment report for the subject
site. This priority is based on review of available data and communications
with those most knowledgeable about the site. We have concluded that:

Alcoa Badin Works has operated at this location since 1916 as a
manufacturer of carbon anodes and cathodes, and as a smelter of aluminum.
Alcoa's principal waste type is spent potlining from primary aluminum
production, which they presently generate at a rate of 100 tons/month. This
waste type, K088, contains cyanide; it was suspended from the RCRA list of
hazardous wastes in January 1981.

Unknown quantities of K088 were landfilled on-site during the plant's
earlier years in a 300' x 400' landfill., Presently this material is
manifested to a hazardous waste landfill in South Carolina. According to
Conrad Carter, Alcoa's environmental manager, Alcoa Badin Works has attempted
to determine other K088 disposal locations used since 1916.

Another potential soufce of contamination at the facility is a clay-lined,
aerated lagoon. This lagoon serves as part of the plant's NPDES permitted
WWTP. .

There are no monitoring wells at Alcoa, though Carter claims the company
is planning to install some in the future. They are needed around the lagoons
and landfill. An old drinking well, no lomnger in operatiom, exists 150' from
the landfill; this is not monitored by Alcoa.

Local residents are served by city water; it is therefore believed that
any groundwater contamination which may have occurred due to leaching from
land units would not pose a health threat. Priority assigned is Low.



) - .
- ”

Ms. Denise Bland
Page 2

References used in completing this Preliminary Assessment are as follows:

1. Files at NC Solid and Hazardous Waste Management Branch, Raleigh, NC.

2. Conrad Carter, env. manager at Alcoa Badin Works, personal
communication, 10-1-85.

3. David Richardson at NRCD/DEM-Mooresville, NC, personal communication,
10-1-85.

On 29 October 1985, this Preliminary Assessment was reviewed by Jerry
Rhodes, Assistant Branch Head, Solid and Hazardous Waste Management Branch, NC
Department of Human Resources; by CERCLA Unit persomnel; and by the following
representatives from the North Carolina Department of Natural Resources and
Community Development, Division of Environmental Management: Fay Sweat and
Doug Dixon, Groundwater Section; Glen Ross, Air Quality Section; and Howard
Bryant, Water Quality Sectiom.

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

Sincerely,

. Prowle B ~

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

pMD/tb/0175b



oo POTENTIAL HAZARDOUS WASTE SITE E ‘gffgf";::ﬂ‘m
3 E A PRELIMINARY ASSESSMENT €
A4 = PART 1 - SITE INFORMATION AND ASSESSMENT NC | D003162542

Il. SITE NAME AND LOCATION
01 SITE NAME (Legal, common, or oescrpiive neme of sie] 02 STREET, ROUTE NO., OR SPECIFIC LOCATION IDENTIFIER

Alcoa Badin Works Hwy. 740
03 CITY 04 STATE |05 2iP CODE 06 COUNTY C7COUNTY|OB CONG

- CODE DiST

Badin NC | 28009 Stanly 84 8

08 COORDINATES | ATITUDE LONGITUDE
35° 24" _40"__ __80°_07'_Q5"_

10 DIRECTIONS TO SITE /Starmg from nearest pubic rosd)

Facility located approx. 5 miles NE of Albemarle on NC Hwy. 740.

Ill. RESPONSIBLE PARTIES

01 OWNER i known) 02 STREET (Busmess, maimg, resmentalj

Aluminum Campany of America 1501 Alcoa Bldg.
Q3 CITy 04 STATE| 05 ZIP CODE 06 TELEPHONE NUMBER

. ( )

Pittsburgh PA 15219 412 553-4545
07 OPERATOR (I known ang aflersat from owner) U8 STRAEET (Busmess. mamng. rescent-al]

Alcoa Badin Works - P.0O. Box 576
o3 ity 10 STATE |11 ZIP CODE 12 TELEPHONE NUMBER

Badin NC {28009 (7041422-3621
13 TYPE OF OWNERSHIP (Check one)

A. PRIVATE O B. FEDERAL: O C.STATE [CD.COUNTY [ E.MUNICIPAL
[Agency nama)
. OTHER: - . UNI WN
O F. OTHER : — O G. UNKNO'

14 OWNER/OPERATOR NOTIFICATION ON FILE (Cneck aff that apply) -
Xa RCRABEP DATE RECEIVED: 11 17 80 D B.UNCONTROLLED WASTE SITE(ceacta103¢) DATERECEIVED: L/ [J C.NONE

WMONTH DAY YEAR WONTH DAY YEAR
IV.CHARACTERIZATION OF POTENTIAL HAZARD
01 ON SITE INSPECTION BY (Check of that aoply)

O YES DATE O A.EPA O B. EPACONTRACTOR O C.STATE O D. OTHER CONTRACTOR

AT R ]
KNO MONTH DAY YEAR O E. LOCAL HEALTH OFFICIAL 0O F. OTHER:
(Soecdy)
CONTRACTOR NAME(S):
02 SITE STATUS (Check one) 03 YEARS OF OPERATION
WA ACTIVE DIB.INACTIVE O C.UNKNOWN 1916 | - O UNKNOWN
BEGINNING YEAR ENDING YEAR

04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT, KNOWN, OR ALLEGED

Facility has operated since 1916. _In about 1965, plant was rebuilt; resultant

rtﬂ:i:l:ea:ﬁm;pteé includir '.mmmmmmmmm
] :‘. x| 400'1 "

_ _ (Kosalmsmpmﬂedfrmmasa/b@z é
tyalsohasaclay-hmd aerated lagom C 5
treatment system (NPDES permit # NC0004308). Potent: 3 :
to 1ead1:mg at IDFL and lagoon; fac:.llty has no mom:tomg wells. One on-site well
1. ATMN2 Nnins =

| V- PRIORITY ASSESSMENT clean operation, acgp;dlmr to David Richardson (NRCD-Mooresville).

01 PRIORITY FOR INSPECTION (Check one. If hiph or medum & checked, comoiele Part 2 - Wasie and Part 3 - D of [~ na
O A HIGH O 8. MEDIUM c.Low O D. NONE
[Inspacton reguered promol iy Lo reoured] . (Epec] on frme avadabie Dasis) Mo luThar achon 8 cuwrrent form)
VI. INFORMATION AVAILABLE FROM
01 CONTACT 02 OF (Agency Orpanaation] 03 TELEPHONE NUMBER
Conrad A. Carter, Jr., envir. mgr. Alcoa Badin Works %04 '422-5631
04 FERSON H‘SPONSIBLE FOR ASSESSMENT 05 AGENCY 08 ORGANIZATION 07 TELEPHONE NUMBER OB DATE
Durway/Crosby INC DHR/DHS | SHW Mgmt. Br. 19191733-2178 T

EPAFORM 2070-12(7-81)

_ ~ Local residents use city water supply. No known drinking wells near plant;
no immediate health threats. Conrad Carter, envir. mgr. at ALCOA, claims that campany
is considering installing monitoring wells next year.
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NOTIFICATIONS

% 24 Hour Telephone Number

Date Agency
Spill Response Center-DEM

Water Supply-DHR
Solid/Hazardous Waste-DHR

Regional Office

Telephone
{(919) 733-5291

(919) 733-2321

(919) 733-2178

Time

Contact

Emergency Mngt.-CC&PS
Pesticides-DOA

Inland Fisheries-WRC

Wildlife Resources Commission
Marine Fisheries

Radiation Protection-DHR
EPA-Atlanta

Coast Guard-Wilmington

Coast Guard-Hampton Roads

National Response Center

(919) 733-3867
(919) 733-3556
(919) 733-3633
(800) 662-7137 %
(919) 726-7021
(919) 733-4283
(404) 881-4062 *
(919) 343-4567
(804) 441-3307

(800) 424-8802 *x

(your supervisor)

(P10)

(shipper)

(carrier)

CHEMTREC (Chemical Spills Only)
N.C. Poison Center
Explosives problems-SBI

State Warning Point-SHP
(emergencies only)

EPA-PCB problems

(800) 424-9300 *
(919) 684-8111 =%
(919) 779-1400 *

(919) 733-3861 *
(800) 662-7956 *

(919) 541-4573
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incident #
County:

POLLUT

. INCIDENT REPORTING FORN.

EMERGENCY INCIDENT RESPONSIBILITIES

RESPONSIBILITY: Local State Federal Responsible party
ON-SCENE COORDINATOR:
name phone number
agency/EOC location EQOC phone
EOQC contacts
Assumed, date: time: Relinquished, date: time:
On-site representatives:
TECHIICAL COORDINATOR:
name phone number
agency/EOC location EOC phone
EOC contacts
Assumed, date: time: Relinquished, date: time:
On-site representatives:
RESOURCE TRUSTEE:
name phone number
agency/EOQOC location EOC phone
EOC contacts
Assumed, date: time: Relinquished, date: time:
On-site representatives:
PIO:
name agency phone number
Assumed,date: time: Relinquished, date: time:




U

Incident #

County:

POLLUTION INCIDENT RL

/RTING FORM

SOIL TYPES

COASTAL PLAIN REGION

1. Middie Coastal Plain

2. Upper Coastal Plain/Piedmont

. Sandhills

. Lower Coastal/Wicomico, Talbot

. Lower Coastal Ptain/Pamlico

. Brackish and Freshwater Marsh

3
4
5
6. Organic Soil
7
8

. Outer Banks

PIEDMONT ?ﬂo»L REGION

10. Felsic} Crystalline
11. Carolilna Slate Belt

12. Triassic Basin

MOUNTAIN 'SOIL REGION

14. Low and Intermediate Mountain

15. Basins/Terraces/Flood Plain

13. Mixed Felsic and Mafic

1.

[« T T -~ I V)

LANDFORM

River/coastal terrace

. Coastal (flat) plain

. Mountain range

. Sandhills

. Swamp

. Linear (valley) slope
. Head slope (concave)

. Nose slope (convex)

9. Foot slope
9. Large River Valleys/Flood Plain 16. High NMountain
. 10. Barrier island
OBSERVED AVERAGE GRADIENTS ESTIMATED DEPTHS 11. Barrier system
12, Beach ridge
To nearest water supply: % To uppermost confining bed: ft.
13. Tidal marsh
Water table gradient: To water table: ft.
14, Floodptain
To nearest stream: To bedrock: ft.
15. Upland: 0-5% siope
Stream gradient: (interstream divide)
ESTIMATE HYDRAULIC CONDUCTIVITIES AQUIFER USE
! 1. Little or no use
Soil Unsaturated zone Water Table Upper confined aquifer |
i ' 2. Moderate uses
1. high 1. high 1. high ! 1. high
3. Heavily used
2. medium 2. medium 2. medium 2. medium
3. low 3. low 3. low 3. low
4, unknown 4, unknown 4, unknown 4, unknown
DISTANCE TO NEAREST WATER SUPPLY: ft. DISTANCE TO NEAREST BUILDING: _____________ ft.

Describe general lithology of soil and unsaturated zone

Provide map showing: 1. Pollutant source

2. Threatened water supplies

3. Direction of overland flow




POLLL ..ON INCIDENT REPORTING FL...\M

Incident #
County —
LOCATION OF INCIDENT
Street Address, Road ] City/1own County
Neou, 140 P e~ mx_
Date Incident0ccurred Time Incident Occurred 7 1/2 Quad Name Lat. : Deg: Min: Sd&:

Draw Sketch of Area

Long. : Deg: Min: Sec:

ATTACH PHOTOCOPY OF MAP SHOWING:
3. Direction of Overland Flow

1. Pollutant Source 2. Threatened Water Supplies




PO

Incident #

County:

|

RESPONSIELLE PARTY

TION INCIDENT REPORTING f M

Responsible Party/Names Telephone
Company Street Address
|
| -
City County State Zip Code
SOURCE IN USE SOURCE OF StA LIST PERMIT TYPE OWNERSHIP OPERATION TYPE
0. N/A 0. N/A 0J N/A 0.|N/A 0. N/A
| !
1. Yes 1. Yes #: 1y Nondischarge 1. Municipal 1. Public Service
2. No 2. No 2, Oil terminal 2. |Military 2. Agricultural
3. Landfill 3. |Unknown 3. Other Source
SOURCE PERMITTED SOURCE ON ERRIS LIST
4, Mining 4. |Private 4, Educational
1. Yes 1. Yes .
5, NPDES 5.|Federal 5. Industrial
2. No 2. No }
6, RCRA 6.|County 6. Commercial
Permit Number ERRIS Number .
7. Air 7.|State 7. Mining
INITIAL SITUATION
|
Describe Any Injyries
REASON FOR INCIDENT |
I
1. Transportation accident ’
2. Mechanical failure
People/Agencies |On-site
3. Facility design
4, Invenotry only
5. Human error ;
People/Agencies [Enroute
6. Vandalism
7. Unknown ETA

Detailed Explanation of Incident

Containment Cleanup/Actions Taken

Direction Wind From Wind Speed

Air Temperature

Precipitdtion

Weather/Precipitation

Nearest Populated Buildings-—-Type

Distance [to Buildings




POLLL _ON INCIDENT REPORTING F M
Incident #
County:
POLLUTANTS INVOLVED
MATERIALS INVOLVED AMOUNT STORED AMOUNT LOST AMOUNT RECOVERED
5 2 - ’ _ 7
Vd .
E . %
Amount Infiltrating Land
REPORTABLE QUANTITY: 1. Yes 2. No 3. Unknown
IMPACT ON SURFACE WATERS
. Distance to Stream (ft)| Amount in Water (gal)
WATERS EFFECTED 1. Yes 2. No No 3. Potentially
F Name of Stream Stream Class
FISH KILL: 1. Yes 2. No
RISK ASSESSMENT
Use these codes: High= 3 Low=1 Default=2 None=0 Unknown=?
HUMAN HEALTH: —— Inhalation (breathing) ___ Absorption (touching) ——Ingestion (eating)
COMMUNITY: .3_Populaﬁon density O _obrinking water ——Property
ENVIRONMENT: ___Sensitive areas —__Wildlife —Fish
Sources of Information
RESOURCE THREAT GROUNDWATER SURFACE WATER AIR
G Probability of violations .A. P —_
Overall regional concern _l__ —_— —_—
Remedial action priority __‘_ —
Extent of contamination .L —
Seriousness of threat .L. — ——
Need to designate RS _7_ —_ —
POTENTIAL SOURCE OF POLLUTION
SOURCE OF POTENTIAL POLLUTION TYPE OF POLLUTANT LOCATION SETTING
1. Intentional discharge 9. Dredge spoil 0. Pesticide/herbicide @facimy 1. Residential
2. Pit, pond, lagoon 10. Septic tank 1. Radioactive waste 2. Railroad @ Industrial
3. Leak--underground 11, Sewer line 2. Gasoline/diesel 3. Waterway 3. Urban
4, Spray irrigation 12. Stockpile 3. Sewage/septage 4. Pipeline 4, Rural
H1 5. Land application @ Lanatin 4. Other chemical 5. Dumpsite
6. Nonpoint source 14. Bypass 5. Other organic 6. Highway
7. Animal feedlot 15. Spilt 6. Fertilizers 7. Other
8. Source unknown 16. Well @olid waste~le¥l\d'e
. Oth it .
MULTIPLE SOURCES AT SITE: 1. Yes 2. No| o Other ©f POLLUTION CONFIRMED ©* ' °°
9. Sludge . No




————- -

POLLUT.UN INCIDENT REPOn.ING FORM

1. incigent # _ 3118

2, Tabulate only

oy Co

TYPE ¢

Divilsion of Environmental Management
GROUNDWATER SECTION

DF ACTION

1. Emergency response 3. Compliance investiga

A 2. Remedial action

4. Complaint investigatian

lion @Routine inventory 7. Re-evaluation : #

6. Fish kill 8. Other :

POTENTIAL HAZARDS : 1. Toxic chemicals 2. Radi

pactivity 3. Air emissons 4. Explosives 5. Fire

REGIONAL OFFICE CONTACT

Incident Name * | TYPE INCIDENT
ca. Dade War ks,
B Inhouse Contact for this Incident Telephone 3. Major
L 2. Moderate
Department Division Section. Region
‘ 1. Minor
PERSON REPORTING INCIDENT
Name Date Telephone Time
|
Company/Agency T City County
Briefly Describe Incident | .
.AA C ». [1 LA i -’-’ D A .l AMAG Y_ A‘ 31‘..4 ‘L(' A !A a.Y e |
Q
‘ . 0 ' ‘ ' ’ / 1
_‘.A .A‘_’C,‘A-‘;..A QY :\\AQJAA A\AAQ‘(\‘L!@.‘ O X 0d
- ’ .
Qo @r-oude el loeatid 150" vbom Llaxdltl tao
E i O 7
|
T
|
REPORTED BY: 1. Responsible party 2. Goverr\ment agency 3. Private party
T
RECOMMENDED ACTION
1. Investigation complete 3. Initiate/complete clpanup 5. Technical lsupport 7. Enforcement action
2. Continue investigation 4. Long-term remedial j;action 6. Drill crew 8. Monitoring plan
Comments i
D : .
Signatyre Date
LAB SAMPLES: 1. Yes 2. No
GW-61 North Carolina Department of Natural Resources and Community Development




KEXBEMF

COMPLIANCE EvValLUaTION

FERMIT--NCOOO4308 PIPE--DO3

ACTLITY »—-AlCDA-LE BADIN &
LCATION-~HADIN

FO0%0 Q0310 HOEI0
FONTH RAMED ROD REZ/TEE

JAIMIT Froo.igie Fo 58.00 F 1050.,0
35/0% L 2B98F

JIMIT

1706 LO870 10.00 14,5

/07 1115 T.00 13.2

15708 L0884 T.00 24,6

3IB/09 B350 3.00 14.53

15711 1347 .00 19.7

AMIT

15742 LR850 4,00 19.2

V40N L0740 .00 12,32

REFORY

BO0
TEMF

NOL.

30.00

28.7%

29,75

28,40

26.50

19.50

i1.00

.20

FERIQD:

00400
FH

.0 4.0

L S W

ToB-6.5

T2-6.9

7570

"’I-' . ((} wd

Tadg-7.0

T.oh=h, 3

BEOS-H604
DESIGN FLOW--
REGION/COUNTY -—D3

ANALYSLS REPORT

Q0B35S

OIL-GRIE

I

15,090

3000

2.000

A.000

13.000

Hahdd

[y
A

STANLY

D6/04786
FAGE i

f U (’ : ............ L

1200 CLAaSS—-2

QO

FLUDRIDE

F

TLARD

§.000

1.000

2.000

2,000

2000



AMIT
VOSB3 L9502 14,00 3.7 2,00 V.4-6.9 25,333 1.000

&/S03 SOTBY 1X.00 A3.9 14.73%  7.3-7.2 10.664 2.000
WS04 SQT9S 11.00 2.2 i8.75 T.6-7.0 T.500 2,000

WWERAGE L0982 8.00 20.1 20278 8.893 1.625
FAX I MLUM « B340 14,00 45,9 A2.00 T.600 34,000 2.000
FINTMUM L1110 3.00 6.0 T.00 6.300 1.000 §.000
INIT MGED MG /L. MG/L DEG.C SU MG /L MG/

KEXSH/MP PDASOASBE
COMPLIANCE EVALUATION ANALYSIS REFPORT FaGE 1

FERMIT--NCOOO4308 PFIPE-~-Q01 REFORT FERIOD: 85058604 LA
HBOTLITY --aLC0A~LE BADIN = PESTGN FLOW--— F.1200 CLAasS -2
LCATTON-~BADIN REGIOMACOUNTY 03  STANLY

BHOE0 DHO10 00400
JONTH Q/MED TEMF FH

AMIT Fooo5000 NOL 2.0 6.0
IBSOE L1700 2H.00 T EH-TLH
A4
V&S0

602

WERAGE L0170 LHLOD e
X T MUM SO2T0 26.00 7600
PTNTHMUM ol Nge 26.00 7. 600
NIT MGD DEG.C su



HKEXBEMF DLE/DA4/3E
e COMPLIANCE. EVALUATION ANALYSIS REPORT - FaGE i

FERMIT--NCOOO4308 FIFE-—-282 REFORT PERIOD: BE305-B404 LOC
ACTLITY ~-ALCOA~LK BADIN %1 DESIGN FLOW-- L1200 CLAYY -2
OCATION-—-RADIN REGLONACOUNTY--93  STANLY

30050 Qo010 DH4O0
fONTH @B/MED TEMF FH

JAMIT FoouB000 NOL 2.0 &.0

15708 . 0448 24,20 H.9-46.0

15706 Q682 34,00 10.1-0.1F

15707 L0410 ERHLOD TL2-T.2

15708 0954 35,50 8.3-7.2

15709 LA R200 33000 T.4-T.4

/1 1245 30,00 T.5-T.5

512 D523 20,00 7.8-7.8

R-FACR SB244 21,00 H.é6-6.4



/02 LOAREE 20,00 V.V-T.Y

22,00 7.8-7.9

.
i
h
3
o]

36793 SRETE

6504 PEGT-N Bt 28.00 8.0-8.0

AXTMLIM A 3020 F46.00 10 100
IMNIMUM L0049 20,00 . 000
INIT MGD DEG.C s

pe
|
VERAGE D634 27269
E

|
|
!

HKEXESE M RESD4786
COMPLIANCE EVALUATION ANALYSIS REFORT FAGE 1

FERMIT--MCOOD4308 FIFE-—O04 REFORT PERIOD: 83058404 L
TAOILITY --alChA-LE RADIN = DESTGN FLOW-- 3.1290 CLASS-~2
JCATION--BADIN REGIONACOUNTY 0% ZTAMLY

tololetel GOOTo Ho490
FONTH GAMGED TEMF FH
AMIT FrooaB3000 MNOL 9.8 &.0
15795 SDT40 d0.00  H.5-4.5
IB/04 e A5.00 T.H-V.6
PESOT L2240 AR.00 0 FLE-TLE
13708 SBAH20 AP.00 T.4-7.4
15709 P A7 R 0] AZL00 0 T.H-T.6
B/ 27T 27.00 8.4-8.4
[T 2pa7 F9.00 T.E-7.5

WHS0 T 16.00 T.4-7.4



b/ 032 ppticr.

-3

' 17.00 T.9-7.9
Va3 ~A0T0 §9.00  T.0-7.0

16704 L3107 25,00 T.4-7.4

WERAGE L 2EEA 2EL2T
AT MUM »EOEY 39,00 B.400
FINIMUM S EG 16H.00 6. 500
INET MGD REG.EC sU

HEXBR M QA/D4/DE
- S COMPLIANCE EVALUATION ANALYSIS REFORT FaGE 1

FERMIT~~NCOOO4Z08  PIFE--00%  REFORT FERIOD: 85058604 LOCwE
ACILITY=~ALCOA~LK RADIN #1 DESTGN FLOW-- 5. 4200 CLAZE -2
OCATION-~KADIN REGION/COUNTY=~03  STANLY

BR050 BHGTO DOAG0
HONTH BAMGED TEMP FH
AMIT FoooL 5000 NOL 9.0 4.0
/05 < TI40OF 27.00  V.0-7.0
IB/06 SBYPTY 28,00 T.E-T.2
BT LRPT0 Fi.09  7.2-7.2
308 LO9ED 31,00 V.4-7.4
B9 LB942 29,00 T.E-T.3
B/ L0855 22,00 8.0-8.0

J
bﬁ/iﬁ SOTEY i5.00 7.8-7.¢

béﬁ@i LI 14.00



PR 0¥ L3773 13,00 B.0-8.0

Ve /03 LIBTY 16.00 6.9-6.9

1704

o
foit
WA
e
'~
it
b

s em
fady il

IWERALE L4320 ST
IBXITMUM L TELD 31.00 2.000
FINTMUM SRR2ED 13.00 &, 900
INIT MGD DEG.C su

KEXEES MP P&ESDASRS
COMPLIANCE EVALUATION ANALYETS REFORT FAGE i

FERMIT-~NCOOO4308 FIFE--904 REFORT PERIOD: g305-8404 LOC—E
ACTLITY AL COA~LK BADIN &1 DESIGN FLOW-- 5.1200 CLASS -2
LDCATION--BADIN REGION/COUNTY 03  FTANLY

50050 0RO
HONTH Q/MED TEMP

AMIT FroouB5000 NOL

15708 §.8000F 25,00

15706 st ol 28.00

1S/07 « TEAOF .00

5708 LTEAOF 33,00

5/09 < 7 3A0F .00

T B < TR40F 22,00

15/4 2 LTRA0F 14,00

YhS0 L TR40F 10.00



36,92 - TI40F

16703 S TR40F

16704 s T340F

WERAGE SH309
fAXTMUM 1L 8000
TINTMUM S T340
INTT MGD

KEXBEMP

FERMIT-~NCOOOAZO8  PIFE--007  REFORT FERIOD: 85058404
BADIN & DESTGN FLOW--

HBCILITY 6L C0A-LEK
LCATTON~~RBADIN

50050

fONTH Q/MED

JIMIT Foo.5000

157058 < TRYOF

PE/06 i.8000F

VR0 §LEHOO0F

13708 i.8000F

15/09 1.8000F

33/44 §.8000F

15792 1.8000F

PVl oN! 1. 8000F

10.00

13.00

18.00

21 .4%
5,00
10.00
DEG.C

COMPFLIANCE EVALUATION. ANALYSIS REFORT

REGION/COUNTY ~-03

Q00

TEMF

MO

18,00

25,00

F2.00

4,00

3X.00

20,00

14,00

T.00

DH/04S
Fabk

834

4



A/02 i.8000F 700
th /03 1L BO00F 10.00
16704 1. 8000F 17.00

WERAGE 17090 20.09
FAX L MUM §.8000 34,00
NI MUM i T.00
INTT MGD DEG.C

KEXZG M O&S04786
COMPLIANCE EVALUATION ANALYIIY REFORT FAGE - 1

FERMIT--NCOOO4308 PIFE -8 REFORT PERIOD: 850358404 LOGC =
HBCTLITY ~~ALCOA~LEK BADIN &% DESIGN FLOW-- F.1200 CLasy--2
LOCATION--RADIN REGLON/COUNTY--03  STANLY

50050 00010
IONTH G/MED TEMF

JMIT FoooL5000 ML

1B/05 LOTTR 2E.00

15704 S TIPOF 22,09

15/07 L TIPOF 24,00

15/08 < TOPOF 27.00

BS99 S TPOF 23.00

T AN aadoly 17.00

B2 L TIOOF 12.00

V40N - TRPOF 11.00



W6/ 02 S TOGOF 9,00
16703 LTRIOF 14.00
16704 S TPPRF 15.00

WERAGE L T333 17.90
X TMUM LTIRO 27,00
FINTMUM LO3R0 9,00
INET MGED DEG.C

KEX88/MF D& A0S
- - COMPLIANCE EValLUATION ANALYSIS REFORT - FAGE 1

- NOOBOATOR FIPE-—00% REPORT
A=l BRADIN DE
ADIN REGIOM

 BS05-8604 LOC—E
N FLOW 5.1200 CLASS -2
WNTY=~0F  STANLY

LOCATLON-
30050 a9010 00400
RONTH Q/MGD TEMF FH
JIMIT FooLB000 NOL 9.9 6.0
35706 12 200 VL3703
3707 L0822 29,00 T.3-TL3
B 08 LOBOG 30.00  7.3-7.3
BR/0% LOPEO 28,00 T.6-7.6
B/ 19 0987 27.00 8.4-8.4
B3/12 SOEED 14,00 7.4-7.4

|
3609 LB628 12,00 6.4-4.4

16702 LOTIE 12,00 T.é6-7.6
146703 092 14,00 TF.0-7.0
36704 L0822 19.900 7.4-7.4

24,20 )
30,00 2
§2.00 &, 400
DEG.C Su

fAX ITMUM
TINIMUM
INTT
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a POTENTIAL HAZARDOUS WASTE SITE (:-1 ';f’:ﬁ’g’;g:g%‘m
w A PRELIMINARY ASSESSMENT NC D003162542
PART 1 - SITE INFORMATION AND ASSESSMENT
Il. SITE NAME AND LOCATION
01 SITE NAME (Logal, common, or Gescrotive name of sfie] 02 STREET, ROUTE NO., OR SPECIFIC LOGATION IDENTIFIER_
Alcoa Badin Works Hwy. 740
o3 CIY 04 STATE[O5ZIPCODE |06 COUNTY 07 ggggw c8 ggr;s
Badin NC { 28009 Stanly 84 8
09 COORDINATES | ATITUDE LONGITUDE
35° . 24'_40" __ —-80°_07' Q05" _

10 DIRECTIONS TO SITE (Startng from nearest pubhc road)

Facility located approx. 5 miles NE of Albemarle on NC Hwy. 740.

Ill. RESPONSIBLE PARTIES

01 OWNER 1/ known} 02 STREET (Busmess, maring, residents)

Aluminum Company of America 1501 Alcoa Bldg.
03CITY 04 STATE] 05 2IP CODE 06 TELEPHONE NUMBER

. ( )

Pittsburgh PA 15219 412 553-4545

07 OPERATOR (#f known and giftersat from owner) 08 STREET (Business, mawng, resioentsl)
-Alcoa Badin Works -~ P.0O. Box 576

08 CITY 10 STATE |11 ZIP CODE 12 TELEPHONE NUMBER

Badin NC | 28009 (704)422-3621
13 TYPE OF OWNERSHIP (Check one)

A.PRIVATE [3 B. FEDERAL: 0O C. STATE OD.COUNTY C E. MUNICIPAL
{Agency name)
0 F. OTHER: O G. UNKNOWN
(Speciy)

14 OWNER/OPERATOR NOTIFICATION ON FILE (Check atl that apply)
X A RORAME DATE RECEIVED: 11 £ 17 80 O B.UNCONTROLLED WASTE SITE (ceRctA 103¢) DATERECEIVED: L/ [ C.NONE
Pa A

MONTH DAY YEAR MONTH DAY YEAR
IV. CHARACTERIZATION OF POTENTIAL HAZARD
01 ON SITE INSPECTION BY (Check s that apply)
OYES  DATE L O A. EPA 0 B. EPA CONTRACTOR O C. STATE [J D. OTHER CONTRACTOR
M\NO MONTH DAY YEAR O E. LOCAL HEALTH OFFICIAL O F.OTHER: rr
CONTRACTOR NAME(S):
02 SITE STATUS (Check one} 03 YEARS OF OPERATION
YA ACTIVE D B.INACTIVE O C. UNKNOWN 1916 | 0 UNKNOWN
BEGINNING YEAR ENDING YEAR

04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT, KNOWN, OR ALLEGED
Facility has operated since 1916. In about 1965, plant was rebuilt; resultant
rubble and waste, including spent potlining, was landfilled on plant property in an
area roughly 300' x 400'. Spent potlJ.nJ.ng (K088) was suspended from RCRA as a

Fa01llty also has a clay-llne aerated lagoon, used in connection with their WW
treatment system (NPDES permit # NC0004308). Potential groundwater contamination due
to leaching at IDFL and lagoon; facility has no monitoring wells. One on-site well
150" fram landfill (no longer nsed): it is never monitored In general ATCOA yins A

V. PRIORITY ASSESSMENT clean operation, according to David Richardson (NRCD-Mooresville).,

01 PRIORITY FOR INSPECTION (Check one. i hiph or mednm is checked. complete Part 2 - Waste #nd Fart 3 - D of Hi C and
O A HIGH ) B. MEDIUM ¥c.Low O D. NONE
{nspecion required promplly) (inspection required) {Ingpect on tane svaladie dasls) {No further schon neeced complete current disposton form)
VI. INFORMATION AVAILABLE FROM
01 CONTACT 02 OF (Agency Organuzstion) 03 TELEPHONE NUMBER
Conrad A. Carter, Jr., envir. . Alcoa Badin Works 704 1422-5631
04 PERSON RESPONSIBLE FOR ASSESSMENT 05 AGENCY 068 ORGANIZATION 07 TELEPHONE NUMBER 08 DATE
Durway/Crosby - NC DHR/DHS | SHW Mgmt. Br. |9191733-2178 | —£0 :01:85

EPAFORM 2070-12(7-81)

_ Iocal residents use city water supply. No known drinking wells near plant;
no immediate health threats. Conrad Carter, envir. mgr. at ALCOA, claims that campany
is cons:LderJ.ng installing monitoring wells next year.



n |
N7

POTENTIAL HAZARDOUS WASTE SITE

=PA

PRELIMINARY ASSESSMENT
PART 2 - WASTE INFORMATION

1. IDENTIFICATION

N1 DO03 T e3E42

il. WASTE STATES, QUANTITIES, AND CHARACTERISTICS

01 PHYSICAL STATES (Check a# that aoplyj 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Check a# that apply)
(Mosaures of waste ouantites
¥ a soLo 5 E SLURRY must be ingependent) £ a Toxic Tl E SOLUBLE O 1 HIGHLY VOLATILE
T B POWDER, FINES 3 F. LIQUID TONS OWn 13 B CORROSIVE {2 F.INFECTIOUS U J. EXPLOSIVE
 C SLUDGE | > G.GAS [ C. RADIOACTIVE 13 G FLAMMABLE 3 K REACTIVE
= o CUBIC YARDS 1] D. PERSISTENT L H IGNITABLE J L. INCOMPATIBLE
0 OTHER J M NOT APPLICABLE
- 1Soeciy] NO.OF DRUMS Unknown
. WASTE TYPE
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT {02 UNIT OF MEASURE| 03 COMMENTS
SLU SLUDGE : Generates 100 tons of K088/month
oLw OILY WASTE
SoL SOLVENTS
PSD PESTICIDES
occ OTHER ORGANIC CHEMICALS
i0C INORGANIC CHEMICALS Unknowm
ACD ACIDS
BAS BASES
MES HEAVY METALS Unknown
IV. HAZARDOUS SUBSTANCES (ses for most cted CAS Numb
01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION | SSMEASURE OF
K088 spent potliners (cathodés) ———— disposed on-site in dast
fram primary aluminum (amount unknown) . though
production. Contains suspended from RCRA 1-81, facility
cyanide. manifests waste to hdz. waste si

in SC, in anticipatig

n of future

Yeg. changes.

V. FEEDSTOCKS 1500 Aopenai tor CAS Numbers)

CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FDS N/A FDS '
FOS FDS
FOS FDS
FD3 FDS

Vi. SOURCES OF INFORMATION (Cue speciixc raterences. e.g., siale lhes. sampie anarysis, reports )

1. Files at NC Solid and Haz. Waste Mgmt. Branch, Raleigh, NC.

2. Conrad Carter, env. mgr. at ALCOA Badin Works

¢ personal communication, 10-1-85.

3. David Richardson at NRCD/DEM-Mooresville, NC, personal cammnication, 10-1-85.

EPAFORM 2070-12 (7-81)
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ALUMINUM COMPANY OF AMERICA
P.0. BOX 576
BADIN, NORTH CAROLINA 28009

1984 May 07

Mr. Rick Doby
66 East Cl1iff Drive
Concord, North Carolina 28025

Re: Spent Potlining
Dear Mr. Doby:

On 1981 January 16, in the Federal Register, the EPA "suspended temporarily"
spent potliners from primary aluminum production - K088 - from their list
of Hazardous Wastes. This temporary exclusion from control under Subtitle

C under 261.4 (b) of the regulations, was necessary to implement Section 7
of the Solid Waste Disposal Act Amendments of 1980. This Amendment states
that "solid wastes from the extraction, beneficiation and processing of ores

. and minerals are excluded from regulation under Subtitle C of RCRA." The

EPA continues to interpret this exclusion to include solid wastes generated
during the smelting of ores and so excludes this waste stream.

In fact, Hazardous Waste No. K088 has been removed from EPA's list. As you

know, we continue to dispose of this material in SCA, Inc.'s hazardous waste
1landfill in South Carolina, even though this is not required by current EPA

regulations.

I can assure you that our decision to "do more than the law requires" has
caused much confusion for our Local and State regulatory agencies. We are
simply preparing ourselves in case spent potliners are declared hazardous
waste by EPA.

I do hope this sheds some 1light on the subject.

Very truly yours,

Connnd & b, ., P E.

CONRAD A. CARTER, JR., P.E.
Manager - Environmental Protection

CACJr:bdt
cc: G. J. Crouth - Pittsburgh
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NORTH CAROLINA
DEPARTMENT OF HUMAN RESOURCES

INTER OFFICE MEMORANDUM
DATE

?.gxfw do AlcoA BADIMN Wokls
=5 DAL, Me

T 405§ wiasTe /5

5‘%/6'/ g L .KMCWE /4/
4 /7&07/./;' ﬁe;»; 8;7{;7»2«,7(5. '

1 ra_c_fo .

Tl ) S5 e

)@7‘/‘? L,a//?g‘/

DHR Form 2 (8/75)




L ill=tn aress sre SPACET 107 BIIIE LY T, +5. & cive omrvemisirose,,

FORM ™ 1 . . X ) + . 8.8 ENVIRONMENTAL PROTECTION AGENCY [ 1. EPA 1.0. NUMBER m
R e e EPA- M WENERAL INFORMATION . "\’\ﬁ NCDOOo 5 -
RS A . -' Comclidated Pe Program
GENERAL \’ L Audvn"cmlra“mtrucm:‘w?u belortttartin;.) ‘.: r ~ TR 9
= A N\ NN ) ) ) GENERAL INSTRUCTIONS

1f a preprintea label has been provided, affix
it in the designated space. Review the inform-
stion carefully; if any of it & incorrect, cross
through it and enter the correct data in the
eppropriate fill—in srea below. Also, if any of
the preprinted dats is absent (the area to the
left of the label space lists the Inforrmastion
thet should appesr), plesse provide it in the
proper fill—in areals) below. tf the label is_
compiets and correct, you need not'complete
ttemns 1, 11l, V, and Vl {except VB which
must be camplered regardless), Complete ali
items if no label has been provided. Refer to
the instructions for detailed ftem descrip-
tions and for the legel authorizations under

\\\\\ o T e T

* 1. POLLUTANT CHARACTERISTICS @ sic= i ER i T T e e R Sy P

! INSTRUCTIONS: Complete A through J to determine whether you need to submlt any permit application forms to the EPA If you snswer “yes” to any

<~ questions, you must submit this form end the supplemental form listed in the parenthesis following the question. Mark “X" in the box in the third column
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the outline of the faclhty, the location of each of its’ existing and proposed intake and discharge structura, each of its hazardous waste
treatment, storage, or dlsposal facllmes and each’ well where it mjects ﬂunds underground' lnciude a!l sprmgs, nvers and other surface

{L NATURE OF BUSINESS (pmwdc [ ] bnof deacnpuon

MANUFACTURE OF CARBON ANODES AND CATHODES FOR ALUMINUM S'“IELTING CELLS.
SHMELTING OF ALUMINUM FROM ALUMINA. CASTING OF ALUMINUM INGOTS.

K111, CERTIFICATION (see instructions)

1 certity under penalty of law that{ hmpersomlly examined and am familiar with the information wbmitted in this application and all
sttachments and that, based on my. 2nqci}ry ‘of. those persons immediately .responsible for obtaining the information contained in the
qapllcatlon, 1.believe that the informastion is true, accurate and complete. 1 am aware that there are ugnlficant penaltres for subm:ttmg
fonmtmlndudingm bfl:ggoffmand:mpnmmt.""‘“_,’ I LT
X NAME & OFFICTIAL TITLE (type orprinr[ S/ B.SICNATURE '
S. A. Jones
Vice President, Primary Metals
COMMENTS FOR OFFICIAL USE ONLY SRS

s TSR e T

C. DATE SIGNED

(—; (f/:

//~/7

3 T« 3 v} "l LI —I .‘.. ] c.x8 g

-a e 27 e 2 IR
RPN U U S RS R S “J
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Fiease| Dﬂat or type in the unshaded areas only

{€ill~in areas are spaced for elite type, i.e., 12 “«Jr'*-(:/ nch). : =4, —~\ Form Approved OMB No. 158-580004 ~
FORM ARONMENTAL PROTECTION AGENCY }1. EPA 1.D. NUMBER 7 4
: +uUS WASTE PERMIT APPLICATI = e
\’ Consolidsted Permits Program . FIN|C Diojoi3[116121{514(2 1
RCRA (This information is required under Section 3005 of RCRA.) A -
FOR OFFICIAL USE ONLY 3 X Biwe V" Siaodes o s
ATPLICATION[ BATE RECEIVED ‘ COMMENTS ]

1. FIRST OR REV!SED APPLICATION JoNGat-YSCaRtaiasiimtatotacy SRR e

Place an X'’ in the cppropnate box in A or B below [mark one box only} 1o indicate whether this is the furst applocauon you are submitting 1or your 1ac:l|ty ora
revised application, [f this is your first application and you already know your facility’s EPA 1.D. Number, or if this is a revised application, enter your facility's
EPA 1.0, Number in Item | above.

A. FBST APPLICATION (place an "X’ below and pmwd.c the appropriate date)

1. EXISTING FACILITY (See instructions for definition of *'existing” facility. 2.NEW FACILITY (Complete item below.}
» Complete item below.) T FOR NEW FACILITIES,
< T e T T o] FOR EXISTING FACILITIES, PROVIDE THE DATE (yr., mo., & day) v o T T on {'y'}°,‘,','°°im§) PERA-
3 1] OPERATION BEGAN OR THE DATE CONSTRUCTION COMMENCED TION BEGAN OR IS
8 l (use the boxes to the left) J J ] EXPECTED TO BEGIN
13 73 34 23 76 7 23 23 14 23 2. 18
B. REVISED APPLICATION (place an X" below and complete Item I above)
[[]1. FACILITY HAS INTERIM STATUS ' [J2. FACILITY HAS A RCRA PERMIT
T2 T2

1. PROCESSES — CODES AND DESIGN CAPACITIES st on ot it et rtrm 20 00 Lo RS, S o ot LU ot et St

A. PROCESS CODE — Enter the code from the list of process codes below that best describes each process to be used at the facmty Ten lines are provided for
entering codes. If more lines are needed, enter the code(s/ in the space provided. If a process will be used that is not included in the list of codes below, then
describe the process {including its design capacity} in the space provnded on the form {/tem 1}1-C).

B. PROCESS DESIGN CAPACITY — For each code entered in column A enter the capacity of the process. . - . o e IR
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 codes below that descnbes the unit of
messure used. Only the units of measure that are listed below should be used.

PRO- APPROPRIATE UNITSOF - o . PRO~ APPROPH!ATE UNITS OF
CESS MEASURE FOR PROCESS = - CESS MEASURE FOR PROCESS
PROCESS CODE DESIGN CAPACITY PROCESS CODE DESIGN CAPACITY
Storsge: a : oo s Treatment: = - - R
CONTAINER (barrel, drum, etc.) 501 - GALLONS OR LITERS TANK - - - - T0t GALLONSPER DAY OR
TANK $02 GALLONSOR LITERS : LITERS PER DAY
WASTE PILE A S03 CUBIC YARDS OR — SURFACE IMPOUNDMENT TO2 GALLONS PER DAY OR

CUBIC METERS LITERS PER DAY

!
.

SURFACE IMPOUNDMENT S04 GALLONS OR LITERS INCINERATOR => TO3__TONS PER HOUR OR .

. m = ETRIC TONS PER HOUR:
Di : . - < ALLONS PER{HOUR OR
INJECTION WELL . D79 GALLONS OR LITERS — LITERS FER HOUR
LANDFILL D80 ACRE-FEET (the volume that OTHER (Use forpl:! emwcp TOA cAlLons P, DAY OR
A - would cover one acre to o thermal or biologic tfmx‘b{cn ) __l.ﬂl‘zas PER Y

depth of one foot) OR processes not occurringsa tonks, R - -
HECTARE-METER surface impoundmentsor incinere— 1 . N
LAND APPLICATION D81 ACRES OR HMECTARES ators. Describe the prégesses in - .
QCEAN DISPOSAL D82 GALLONS PER DAY OR the space provided; Itcm ui-c.) =- <~
LITERS PER DAY ra -7 — = (o ol
SURFACE IMPOUNDMENT D83 GALLONS OR LITERS : , - O m Lo
: -7 = = o
UNIT OF . UNIT OF o UNIT OF
MEASURE MEASURE _; - — e ) MEASURE
UNIT OF MEASURE CODE UNIT OF MEASURE CODE SNIT OF MEASURE CODE
GALLONS. . . ittt st tveecesadsl LITERSPERDAY . . .t e s vcesueeaV ACRE-FEET. . . e v e s ccvoenscesA
LITERS .. ... cveccasaoncesch | TONSPERHOUR . .. .0 v ewe s HECTARE-METER. + ¢ « s o o v eoax F
CUBICYARDS . . . .. ..c0vvuvaa¥ METRIC TONS PER HOUR. ACRES. . s et sasttonecseessB
CUBICMETERS . ... .ccce0c2s0.2C GALLONSPERHOUR ..........E HECTARES. . . cvceroacess.a. @
GALLONSPERDAY . ......+...U LITERSPERHOUR. . .. ........H

EXAMPLE FOR COMPLETING ITEM WU (shown in line numbers X-1 and X-2 below): A facility has two storage tanks, one tank can hold 200 gallons and the
other can hold 400 gallons. The facility also has an incinerator that ¢sn burn up to 20 gallions per hour.

2 TAl €
¢ DUP VAN \\\\\\\\\\\\\\\
117 - EY T AT
B. PROCESS DESIGN CAPACITY B. PROCESS DESIGN CAPACITY
E{A.PRO-[—— FOR Z|A.PRO FOR
o| CESS | . 2 UNITloFFiciaL] a| S583 3# mea-| OFFICIAL
eci
:g above) e i-eo";:)r ONLY :2 above) 2%";:)’ ONL
16 - At lie . 27 it - 32 [T Y AT - 3 tﬁ 29 ~ 32
X-11510 600 G 5
X-2AT1013) - .. 20 - - AE 6
1 7
) Y 8
- 15|03 370
3 . 9
4 10
16 - 18] - 27 28 29 - 32 [YEEEEEET) K1) - 27 28 22 hd 32

EPA Form 3510-2 (R-ROY DAFMRC ¢ AC & CONTINUIF ON REVERSE
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AN EROET S S £7 = -, AT R A PR e

SPACE FOR ADDITIONAL PROCESS coots oe FON DESCRIBING oTHER PROCESSES (code

ey
NCLUDE DESIGN CAPACITY. \ AY '\" EACH PROCESS ENTERED MERE
N.A.

A e 4 part D oreach hsted hazardous waste you wuH al
mndle hazardous wastes which are not hstad in 40 CFR, Subpart D, enter the four-—dnglt number(s) from 40 CFR, Subpart C that describes the characteris-
1¢s and/or the toxic contaminants of those hazardous wastes,

STIMATED ANNUAL QUANTITY — For each listed waste entered in column A estimate the quantity of that waste that will be handied on an annual
asts, For each characteristic or toxic contaminant entered in column A estimate the total annual quantity of all the non—listed waste(s/ that wil! be handled
/hich possess that characteristic or contaminant.

INIT OF MEASURE — For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the appropriate
odes are: . .

- mmmnm&msuaz________mna' : METRIC UNIT OF MEASURE CODE - ---

POUNDS. . v s cccsacstcssorosasanse.P KILOGRAMS , . .t v csonveovennsasessK
*TONS. . v s s acasvssesosenarsssssssenasl METRICTONS . . e c cesnsscsavrsnssssnr M

fecility records use any other unit of measure for quantity, the units of measure must be converted mto one of the required units of measure taking into
scount the approprme density or specn‘nc gravity of the waste. -

ROCESSES -
. PROCESS CODES:
For listed hazardous waste: For esch listed hazardous waste entered in column A select the codels} from the list of process codes contsined in jtem |11
to indicate how the waste will be stored, treated, and/or disposed of at the facility.
For non—listed hazardous wastes: For each dmacteristic or toxic contaminant entered in column A, select the codefs) from the list of process codes
contained inAtem IH to indicate all the processes that will be used to store, treat, and/or dispose of all the non—Jisted hazardous wastes that possess
that characteristic or toxic contaminant.
Nots: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2} Enter 000" in the
extreme right box of Item [V-D(1); and (3} Enter in the space provided on page 4, the line number and the additional codefs/.

PROCESS DESCRIPTION: if a code is not fisted for a process that will be used, describe the process in the space provided on the form,

£: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER — Hazardous wastes that can be described by
than one EPA Hazardous Waste Number shall be described on the form as follows:
Select one of the EPA Hazardous Waste Numbers and enter it in column A. On the same line complete columns B,C, and D by estimating the tota! annual
quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste. .
in column A of the next line enter the other EPA Hazardous Waste Number thet can be used to describe the waste. In column D(2) on that line enter
~included with above” and make no other entries on that line.
Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste.

MPLE FOR COMPLETING ITEM IV (shown in line numbers X-1, X-2, X-3, and X-4 below) — A facility will treat and dispose of an estimated 900 pounds
sar of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non—listed wastes. Two westes
arrosive only and there will be an estimated 200 pounds per year of each waste. The other waste is corrosive and ignitable and there will be an estimated
~ounds per year of that waste. Treatment will be in an incinerator and disposal will be in a landfill.

A. EPA C.UNIT D. PROCESSES
h:;l:sz'rAzRNDo' B ESTIMATED ANNUAL QSUMREEA— ° 1. PROCESS CODES 2. PROCESS DESCRIPTION
(enter code) QUANTITY OF WASTE (::dt:; : (enter) (if a code is not entered in D(1))
- T 1 T 1 T 1 T T
Kl0|514 900 : Pl{TO3DS&O
. LIRS T T T 7 LI
D002 400 Pl ITO3DS8O
T T T T
w 0|10}l 100 Py ITO3D8O
', o T T T
Dj010|2 p . _included with above

orm 3510-3 {6-80) PAGE 2 OF 5 CONTINUE ON PAGE 3



satinued from,page 2.

ITE> Photocopy this page before completing if ~~1 "¢ more than 26 wastes to list

™. \ Form Approved OMB No. 158 S80004

EPA 1.D. NUMBER (enter from page 1) ' \ FOR OFFICIAL U! . \
A (s ] T/N €
njcipjojoj3|1]6]2(5]4]2 1& W DUP : 2] DUP
03 12714 § 18 1{2 - 13f s4 ]t § 23 - 26
V. DESCRIPTION OF HAZARDOUS WASTES (continued) o P S R i R S SR .
A. EPA C.UNIT D. PROCESSES
4 |HAZARD.| B. ESTIMATED ANNUAL |[OFWMEA-
Zp WASTENOJ QUANTITY OF WASTE (enter 1. PROCESS CODES . PROCESS DESCRIPTION *
32z | tenter code) code) {enter) (l[ccodetanotentcndmb(]))
| S T I e R * —. T T o H S Bk A H S B A
b .
¥ t
> |k|o[els] 4800 T{ {so3] |
1 1 1 L R T T
3
LEDLE i i i i i i
4 .
LI | LI 71 T
5 s
LI L T 7 LI |
5 .
T L T Y
7
L L T v
3 .
3
. LI T 1 T T T
3 g
i LR T 1 T T T 1
0 B
d bl T T T T T
1 O
1L T 1 EEER T
2 i
: 1 ¥ L] ] LR i 1
3
T T | 1T ° T T 1
4 [
T 1 T1 T T T
5 |
T 1 T 1 T T
6
T T 1 T 7 T
7
LI i 1 T ¥ i T
8
T 1 T 1 T 1 T 1
9 SN
T 1 T 1 T 1 7
0
T 1 T 1 T 1 T 7
I
L T 1 T 1 T 1
2 3
o T T T 1
3
T—T I T 1 T
31
T T T—1 T T |77
>
5 L L T 1 T
m b ¢ (27 - u }_l- 27 - ,1_' 27 "2_' 27 - 2 27 - 29

\ Form 3510-3 (6-80)
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CIESURWLIUN OF HALAWDOUS WASTES (continued) o :
"E. USE THIS SPACE 10 LIST ADDITIONAL PROCESS CODES FROM rrsm D 1) ou PAGEB
~

\

)

N.A. ‘ '

EPA 1.D. NO. (enter from page 1)

NIC|D|0|0|3}|1|6]|2]|5|4|2

uln

6

3 &

r <
V. FACILITY DRAWING 37
All existing facitities must mclude in the space prowded on page 5a scale drawmg of the facility (see instructions for more deta:l)
% ‘*r;—‘?w :’rr"‘:,"’ 2

AII existing facilities must mc!ude photographs (aerlal orground—/evel} that clearly delineate all exlstmg structures exnstmg storage,
treatment and disposal areas; and sites of future storage, treatment or d|sposal areas (see lnstruct/ons for more deta/I}

LATITUDE (degrees, minutes, & seconds) LONGITUDE (dezree:. minutes, & seconds)

3}5]12]4]10{4]0 o 0(8101{0171100]5

(XK 67 a3 a - 7 72 - 74 75 76 7Y - 79

/1II. FACILITY OWNER S i & > R R igar -

Cﬁ A. If the facility owner is also the facility operator as hsted in Section VIl on Form 1, “General information’’, place an *X** in the box to the feft and
skip to Section (X below.

B. if the facility owner is not the facility operator as listed in Section Vili on Form 1, complete the following items:

1. NAME OF FACILITY'S LEGAL OWNER 2. PHONE NO. (area code & no.
ol - ss_Jss - 38 YT 2 -
3. STREET OR P.O. BOX 4.CITY OR TOWN 5.ST. 6. ZIP CODE
» €
S5 d 4 [3 - an 49 47 - -y
X. OWNER CERTIFICATION 2 R SOOI AT T » =

certify under penalty of law that | have personally examined and am familiar with the information submitted in this and all attached
Jocuments, and that based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the
ubmitted information is true, accurate, and complete. | am aware that there are significant penaltles for submitting fa/se information,
acluding the possibility of fine and imprisonment.

+. NAME (print or type) C. DATE SIGNED
A. Jones
ice President - Primary Meta]s

22
{, OPERATOR CERTIFICATION S éd

certify under penalty of law that | have persona/ly examined and am fam//lar w:th the /nformar/on subm/rted in thls and a// attached
‘ocurnents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the

ubmitted informatign s true, accurate, and complete. | am aware that there are significant penalties for submitting false information,
Jcluding the possibility of fine and imprisonment.

/-/7

. NAME (pnint or type) B. SIGNATURE C. DATE SIGNED

A Form 3510-3 (6-80) PAGE 4 OF § CONTINUE ON PAGIE
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V. EACILITY DRAWING (see page 4)
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OASITE INITIALIZATION - VIEW A44884484888SITE - 052614444444444aScreen 1 of 3a¢

° FMS Id Number:*04 EPA Site Id:*NCD986171320 °
° Name: *ALCOA BADIN LANDFILL ¢
° Street:*STANLY CNTY °
° City:*BADIN State: *NC °
° County: *STANLY Zip Code:*28009- °
° Owner. Indicator:*PR Federal Facility Indicator:*D RCRA Flag:* °
° Category:*L Further Action:¥* *
NPL Status Indic.:*N Incident Type:* °
Latitude:*00 00 00.0 Longitude:*000 00 00.0 =

° Site Class:*ND SARA Mandate (SI): N .
® Fed. Agency PRP:* State PRP:* Municipal PRP:* i

ahahaaaaaaaaa8aa888a888a880a888880a08848888808a8888088a888888800888888088888848844a48a0
6&ééééé&ééé&é&ééé&ééé&ééééééaééa&éDISCOVERY&&&&&&&é&aéé&éé&ééééééééééééééééééé¢

Lead:*F Reported By Name:
®  Discovery Date:*08/01/89 Phone Number: ( ) - S
: Agency: :

8884888545884a84080088808088088a08808a08808808888088880a8888808808808808808884888884884a448484484a)
OaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaREFERRAL&aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa¢
To: Date:
da8a8h8a88888848884488 [N])ext, [Plrevious, or [Clontinue: [C] dad44&a4h444444444841
(F)orward screen, (M)enu ( )

QQQSITE INITIALIZATION - VIEW &A44884SITE - 0526l84444448444444884Screen 2 of 3&?
° RPM/0SC °
Name : Phone Number: ) .
366éé&&&&&éé&&é&&é&éééééééééé&&éééé&éééééééééééééééééééééééﬁééééééééé&ééééééééi

0aaaa845888884448884444884444848451TE DESCRIPTIONAAAAAA84444444444444444444484444¢

LDFL. CONTAINS AN EST.22000 CUBIC YDS. OF POTLINING WASTE &
FURNACE BRICK. 10 - 15 ACRES

e o o © ©
e o o ©o ©

°aaaaaaaaaéaaaaaaaaaaaaaaaaaaaaaaaaaaaa&aaaaaaaaaaaaaaaaéaaaaaa&aaaaaaaaaaaaaa°
° Enter:*LDFL. CONTAINS AN EST.22000 CUBIC YDS. OF POTLINING WASTE &
844AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAA8A5080858405545445485845454448445454441
gaaaéaaaaaa&a&a&a&a&a&aa&aaa&a&sITE DIRECTIONSAA84448488444484884844848484844444444¢
< ADJACENT TO BADIN LAKE. .75 MI NW OF ALCOA PLANT. i
°aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaéaaaaaaaaaaaaaaaaaaaéaaééaaaaa
° Enter: ADJACENT TO BADIN LAKE. .75 MI NW OF ALCOA PLANT.
aaaaaaaaaa&a&aaaaaaaaaaaaaaaaaaaaaaaaa&aaaaaaaaaaaaaaaéaaéaaaaaaaaaaaaaéaaaaaa1
(F)orward screen, (B)ack screen, (M)enu (F)



6ééSITE INITIALIZATION - VIEW A88ASITE - 05261a444844444484484484444Screen 3 of 3a¢
COMMENTS
ALCOA HAS DONE SOME WORK ON THIS SITE.

°aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaééaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaéééaaéaaaaaaa°
° Enter:*ALCOA HAS DONE SOME WORK ON THIS SITE.

A8488888A8488484848584848458458888405885484848585484848884588854845848884844848484444448)
6&&&&5aéaéééééééééééé&éééééé&aREGIONAL FIELDSéaéaééaéééééééééééééééééééééééééé¢

REG_FIELD1l:* REG_FIELD2:* REG_FIELD3:*
° REG_FIELD4:* REG_FIELDS:* REG_FIELDG6: * °
° REG FIELD7:* REG FIELD8:* °

8444A8444444484848408484848484848448484848488484048484484484848484484484444484444841

(G)eneric subevent, (B)ack screen, (M)enu ( )
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INLIS

CORPORATION

1927 LAKESIDE PARKWAY
SUITE&14

TUCKER,. GEORGIA 30084
404-938-7710

C-586-3-9-243

March 28, 1989

Mr. A.R. Hanke

Site Investigation and Support Branch
Waste Management Division
Environmental Protection Agency
345 Courtland Street, N. €.

Atlanta, Georgia 30365

Subject: Preliminary Reassessment
Alcoa Badin Warks
Badin, Stanly County, North Carolina
TDD No. F4-8808-02
EPA ID No. NCD003162542

Dear Mr. Hanke:

FIT 4 conducted a preliminary reassessment of Alcoa Badin Works, located on Highway 740 in Badin,
Stanly County, North Carolina. The reassessment included a review of both EPA and state file
material, a target survey, and an offsite reconnaissance of the facility and the surrounding area.

Alcoa Badin Works has been in operation since 1916 as a manufacturer of carbon anodes and
cathodes as well as a smelter of aluminum. Spent potlining waste (K088) was being produced at a
rate of 100 tons per month during 1985 as a result of these processes. Spent potlining waste at

the facility contains cyanide (Ref.1).

Unknown quantities of spent potlining waste were disposed of in an onsite landfill, especially
during a plant renovation starting in 1965. The abandoned landfill is located outside the facility
fence approximately 500 feet south of the plant (Ref.2). The Alcoa Badin Works property also
contains a clay-lined, aerated lagoon, which is used in connection with the plant's wastewater
treatment facility (NPDES permit NC004308) (Ref. 3).

The EPA temporarily suspended spent potlining waste from the RCRA list of hazardous wastes in
January 1981. Alcoa Badin has been transporting the potlining waste to the SCA landfill in South
Carolina for a number of years.

Alcoa Badin Works lies in the Piedmont Physiographic Province in the south-central portion of North
Carolina. Net annual precipitation is approximately 3 inches (Ref.4); recharge to the crystalline rock
aquifer results from the infiltration of rainfall through the unsaturated zone to the saturated
regolith and underlying, fractured crystalline rocks. Depth to the water table in the Piedmont
typically ranges from 15 to 25 feet below land surface (Ref.5, p.50).



Geologically, Alcoa Badin Works lies within the Carolina Slate Belt, a distinct sequence of
metamorphosed, sedimentary and volcanic rocks (Refs. 6,7). These fractured, crystalline rocks are
overlain by a layer of residual soil and saprolite known as the regolith. The regolith and the
underlying crystalline rocks are hydrologically connected and together comprise the crystalline rock
aquifer.

The crystalline rock aquifer of the Piedmont Physiographic Province in North Carolina is an
unconfined aquifer with saturation in the fractured, crystalline rocks rarely exceeding a depth of
300 feet below land surface (Refs.5; 8, p.330). Groundwater in the immediate area most likely flows
to the east-southeast towards Badin Lake and the Peedee River (Ref. 9). Average well depths in the
Piedmont generally range from 75 to 200 feet below land surface. Well production is generally a
function of the thickness of the saturated regolith overlying the fractured crystalline rocks. Locally,
well yields in the crystalline rock aquifer may be as high as 200 gallons per minute (gpm), but yields
are more commonly in the 5-35 gpm range (Ref.8, p. 330).

Local residents in the Badin District use the water supplied by Alcoa Water Supply (Ref. 10). Alcoa
Water Supply has a surface water intake at Badin Dam, located approximately 2 miles to the
northeast of the Alcoa Aluminum facility (Refs. 10, 11). This intake cannot be considered on the
surface water pathway. Badin Lake is located approximately 1000 feet to the northeast of the
facility. Little Mountain Creek is the most likely surface water pathway from the facility, and is
located approximately 1000 feet south of Alcoa Badin Works. Little Mountain Creek flows south and
joins Mountain Creek approximately 3 miles south of the facility. Mountain Creek empties into the
Peedee River approximately 6 miles from the Alcoa facility. Recreational fishing and camping take
place along the 15-mile surface water pathway. The Uwharrie National Forest and Morrow
Mountain State Park are both located within 2 miles of Alcoa Badin Works (Ref. 9).

There is no record of private wells being used within a small radius of Alcoa Badin Works (Refs.3, 10).
The target population is based on a estimation of the houses on a topographic map, which are
shown as not being served by the Alcoa Water Supply or the city of Albemarle. The population using
private wells within a 3-mile radius of Alcoa Badin is 1,003, and the population between 3 and 4
miles is 1,159 (Ref. 9). The potential for surface and groundwater contamination exists due to the
lack of containment measures in the old landfill (Ref. 3). No sampling has taken place at Alcoa Badin
Works to prove or disprove such contamination. Alcoa did not have monitoring wells at the facility in
1985 but was planning to install several wells in 1986 (Ref.2). The facility is fenced and not accessible
to the public (Ref.3).

Based on the file review and target survey, a high-priority screening site inspection is recommended
for the Alcoa Badin Works facility. If you have any questions regarding this matter, please contact
me at NUS Corporation.

Very truly yours, Approved:

Molgihallesy g Bk

Project Manager

MM/jec
Enclosures

cc¢: Robert Morris

NUS CORPORATION
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NC 3012, Subject: Final Preliminary Assessment Report for Alcoa Badin Works, October 30,
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NUS CORPORATION AND SUBSIDIARIES TELECON NOTE

CONTROL NO. DATE: July 14, 1989 TIME: 11:20am

DISTRIBUTION:

Alcoa Badin Works

BETWEEN: Jim Edwards OF: NC Hazardous Waste Branch, PHONE: (919)733-2178
Compliance Section

AND: Joan Dupont, NUS Corporation

Goam Dccporct

DISCUSSION:

Mr. Edwards returned Ken Mallary’s call concerning the RFA scheduled for Alcoa Badin in Stanly County, North
Carolina. Alcoa Badin recently filed a RCRA Part A application for interim status, based upon the recent listing of
potlining wastes as a hazardous waste. Alcoa’s RCRA unit is a waste pile containing the potlining wastes. |
mentioned that the October 1988 RCRA printout from North Carolina lists Alcoa Badin as a small generator. Mr.
Edwards did not known the date that the company’s RCRA status was changed. Currently, Alcoa Badin is listed as
a generator and storer.

Mr. Edwards transferred me to Dan Bius in Permitting. Mr. Bius said that K088 for potlinings from aluminum
smelters was reclassified as a hazardous waste within the past several months, but he did not known the exact
date; the main concern is the toxicity of cyanide. | mentioned that Alcoa Badin Works was classified as a small
generator on the state’s RCRA facility printout of October 1988; he said that was probably for F003 and F005, for
degreasers. On March 3, 1989, Alcoa Badin Works signed a RCRA Part A application; EPA submitted the
application to North Carolina on March 22, 1989. The facility is currently classified as a generator and storage
facility.

An RFA (RCRA Facility Assessment) is planned for Alcoa Badin during the first quarter of FY90. According to Mr.
Bius (and based upon his conversation with Conrad Carter, Alcoa’s environmental manager), the old landfill is not
contiguous to the TSD facility. They would be contiguous if the landfill could be reached by going directly across
the road from the TSD facility (i.e., drive straight across). However, he suggested confirming this with Conrad
Carter.

ACTION ITEMS:

NUS 067 REVISED 0685



NUS CORPORATION AND SUBSIDIARIES TELECON NOTE

CONTROL NO. DATE: July 14, 1989 TIME: 11:20am
DISTRIBUTION:

Alcoa Badin Works Page two

BETWEEN: lJim Edwards OF: NC Hazardous Waste Branch, |PHONE: (919)733-2178

Compliance Section

AND: Joan Dupont, NUS Corporation

DISCUSSION:

Mr. Bius suggested combining the SI with the RFA, to save on time, personnel, and expense and to avoid making
two trips to the facility. (RFA’s generally do not include sampling). Mr. Bius has been in contact with John
Dickinson (EPA RCRA Permitting) and Robert Morris; apparently a tentative agreement has been reached to
incdlude the RFA with the Sl. Jim Edwards (NC RCRA Compliance) had suggested that FIT wait on the SI until after
the RFA has been completed. North Carolina has not yet cailed for Part B of Alcoa’s permit application. If we do a
joint RFA-SI, Mr. Bius wants to send an observer along. | told him | would check with Robert Morris and let him
know.

ACTION ITEMS:

NUS 067 REVISED 0685



NUS CORPORATION AND SUBSIDIARIES TELECON NOTE
CONTROL NO. DATE: July 17, 1989 TIME: 9:00am
DISTRIBUTION:

Alcoa Badin Works

BETWEEN: Scott Readling - OF: NC Regional Office, NC Haz. PHONE: (919) 476-0030
Compliance Waste Mgmt., Field Oper. Team

AND: Joan Dupont, NUS Corporation C g

DISCUSSION:

| asked Mr. Readling about the old landfill at Alcoa Badin Works in Badin, Stanly County, North Carolina. At first,
Mr. Readling said that the old landfill is not contiguous to the TSD facility. However, Mr. Readling said that the
old landfill that he knows of is on the other side of the lake (i.e., Badin Lake). Conrad Carter (environmental
manager for Alcoa Badin Works) showed the area to Mr. Readling during a visit to the facility. Old potliners were
disposed of in the landfill. Mr. Readling was not aware of a landfill located southwest of the facility (i.e., the
landfill indicated on page 5 of EPA Form 3510-3). The old lagoon is no longer present at the facility.

ACTION ITEMS:

NUS 067 REVISED 0685
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DISTRIBUTION:

BETWEEN: PHONE:

OF:
ALCoA BARDiN,
CDQHMMD aAzTemR Civeer| BAD/N, NORTH CABONA (70%) 422-362/

AND:

MC Kenzie MALLARY, W Moty g 27

DISCUSSION:
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LATITUDE AND LONGITUDE CALCULATION WORKSHEET #2

LI USING ENGINEER'S SCALE (1/60)

SITE NAME: Alcoa Badin Works Landfill CERCLIS #:
AKA: SSID:
ADDRESS : NC Hwy 740 and Wood St
CITY: Badin STATE : NC ZIP CODE: 28009
SITE REFERENCE POINT: Entrance
USGS QUAD MAP NAME: Statesville East TOWNSHIP: - N/s RANGE : - E/W
SCALE: 1 : 24,000 MAP DATE: 1981 SECTION: - 1/4 - 1/4 - 1/4
MAP DATUM [ 1027 | | 1985 | (circiE onE) MERIDIAN: -
COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 7.5' MAP (attach photocopy)
LONGITUDE: 80 ° 0 ' 0.00 " LATITUDE: 35 ° 22 ' 30.00 "
COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5' GRID CELL:
LONGITUDE: 80 ° 5 ' 0.00 " LATITUDE: 35 ° 22 ' 30.00 "
CALCULATIONS: LATITUDE (7.5' QUADRANGLE MAP)
A) NUMBER OF RULER GRADUATIONS FROM LATITUDE GRID LINE TO SITE REF POINT: 318
B) MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS:

A X 0.3304 = 105.07 "
C) EXPRESS IN MINUTES AND SECONDS (1' = 60") : 1 ' 45.07 "
D) ADD TO STARTING LATITUDE: 35 ° 22 ' 30.00 " + 1 ' 45.07 "

SITE LATITUDE: 35 ° 24 ' 15.07 "

CALCULATIONS: LONGITUDE (7.5' QUADRANGLE MAP)
A) NUMBER OF RULER GRADUATIONS FROM RIGHT LONGITUDE LINE TO SITE REF POINT: 431
B) MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS:

A X 0.3304 = 142.40 "

C) EXPRESS IN MINUTES AND SECONDS (1' = 60") : 2 ' 22,40 "

D) ADD TO STARTING LATITUDE: 80 ° 5 ' 0.00 " + 2 '22.40 "

SITE LONGITUDE: 80 ° 7 '22.40 "

INVESTIGATOR: Stuart F. Parker DATE: 8/11/2015




®

Site Name:

USGS 7.5" Quadrangle:

COORDINATES FROM LOWER
RIGHT (SOUTHEAST) CORNER

OF 7.5' MAP

COORDINATES FROM LOWER
RIGHT (SOUTHEAST) CORNER

OF 2.5' GRID CELL

SITE COORDINATES

Alcoa Badin Works Landfill

Statesville East

Longitude

80 ° 0’ 0.00 "
80.0000 °

80 ° 5' 0.00 "
80.0833 °

80 ° 7' 2240"

80.1229 °

Latitude

35° 22' 30.00"
35.3750 °

35° 22' 30.00"
35.3750 °

35° 24' 15.07"

35.4042 °
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1981-2010 Normals | Data Tools | Climate Data Online (CDO) | Nation...

20f3

M Data Tools: 1981-2010 Normals

https://www.ncdc.noaa.gov/cdo-web/datatools/normals

The 1981-2010 Climate Normals are NCDC's latest three-decade averages of climatological variables, including temperature and precipitation.
This new product replaces the 1971-2000 Climate Normals (http://hurricane.ncdc.noaa.gov/cgi-bin/climatenormals
fclimatenormals.pl?directive=prod select&subrnum=) product, which remains available as historical data.

The tool below provides temperature and precipitation Climate Normals for over 9,800 stations across the United States. Begin by selecting the
desired dataset tab to view monthly, daily, annual/seasonal, or hourly Normals. Then select the desired location and a corresponding station.

Monthly Normals

Daily Normals

Annual/Seasonal Normals

Hourly Normals

Use the form below to select the geographic region in the first pane, then select the station name in the next pane as the name list is

populated.

© MONTANA

NEBRASKA
NEVADA

NEW HAMPSHIRE
NEW JERSEY
NEW MEXICO
NEW YORK

iAPEX, NC US

'ARCOLA, NC US
'ASHEBORO 2 W, NC US
{ASHEVILLE 13 S, NC US

(ASHEVILLE 8 SSW, NC US
:ASHEVILLE REGIONAL AIRPORT, NC US

NORTH CAROLINA ASHEVILLE, NC US

ALBEMARLE, NC US

Annual
Winter
Summer
Spring

Autumn

48.76

10.98

14.88

11.45

11.45

I . 5 1viARLE, NC US

View Station Report

® MIN TMP (°F) ® AVG TMP (°F) & MAX TMP (°F)
48.9 59.9 70.8

31.3

67.5

47.2

49.6

42.0

77.3

58.9

60.8

52.7
87.2
70.7

72.1

1/8/2016 3:49 PM
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Alcoa Power Generating Inc., Yadkin Division: About: Badin Works https://www.alcoa.conVyadkin/en/info_page/about_badin.asp

R ALcOA

Alcoa began producing aluminum at its Badin Works, a primary
aluminum smelter, in August 1917. Electricity generated at the
Yadkin Project was used to support the electric power needs of
Badin Works.

Aluminum production at Badin was curtailed by Alcoa in August
2002, as part of a series of business decisions made by Alcoa to
continue its long-term, low cost production strategy within the
context of a weak economy. The plant continued to manufacture
anodes and high-purity aluminum until 2007. The plant was
permanently closed in 2010.

1of1l 1/13/2016 6:03 PM
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DISCLAIMER STATEMENT

The mention of commercial products or trade processes; their source or vendor; or their use in
connection with material reported herein should not be construed as either an actual or implied

endorsement of such products/services by the U.S. Environmental Protection Agency.
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EXECUTIVE SUMMARY

This background document provides the U.S. Environmental Protection Agency’s (EPA's)
rationale and technical support for developing revised Land Disposal Restriction (LDR) treatment
standards for K088. EPA defines K088 as spent potliners from primary aluminum reduction.

EPA prohibited the land disposal of both nonwastewater and wastewater forms of
Hazardous Waste K088 in the Phase IIl Land Disposal Restrictions Rule (61 FR 15566, April 8,
1996). In that rule, the Agency established concentration-based limits for 25 constituents in
nonwastewater and wastewater forms of K088. Subsequent to the publication of the final rule,
petitions for judicial review of the Phase III rule were filed with the U.S. Court of Appeals for the
District of Columbia. In an April 3, 1998 decision, the Court ruled that EPA’s use of the Toxicity
Characteristic Leaching Procedure (TCLP) as a basis for setting treatment standards was arbitrary
and capricious for those constituents for which the TCLP demonstratively and significantly
underpredicted the amount of the constituent that would leach.! While this language applied only
to fluoride and arsenic, the Court vacated all of the treatment standards established for K088 in
the Phase [II rule. Issnance of the Court’s decision was to be delayed, until September 24, 1998,
in response to an Agency motion. On September 24, 1998, EPA published the land disposal
prohibition and treatment standards for wastewater and nonwastewater forms of K088 (63 FR
51254), including a revised, interim treatment standard for arsenic in nonwastewater forms of
K088 and deferral of revised fluoride standards. In that interim final rule, the Agency announced
its long-term goal of promulgating a revised set of treatment standards for K088 based on the
performance of a treatment technology that results in the immobilization of arsenic and fluoride,

as well as the other toxic metals in the waste.

This background document supports EPA’s current task, as outlined in the September 24,
1998 final rule, of proposing revised waste-specific LDR treatment standards for nonwastewater
forms of K088, specifically, fluoride and two forms of cyanide. Compliance with these standards

will be based on the concentrations of total cyanide, amenable cyanide, and the leachable

'EPA’s interpretation of the Court’s opinion. See 139 F.3d 914.
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concentration of fluoride in the waste as measured by a version of the TCLP that uses deionized
water as the leaching fluid (ASTM Method D3987-85 (1999)). The Agency is deferring further
action of a revised arsenic standard to replace the interim standard at this time pending completion
of additional research. Treatment standards for arsenic and the remaining 22 constituents in
wastewater and nonwastewater forms of K088 wastes remain in effect, as promulgated in the
September 24, 1998 rule, and must be complied with before land disposal. These standards, along
with the proposed treatment standards for amenable cyanide, total cyanide, and fluoride, are also
highlighted in Table ES—1.

In developing the LDR treatment standards presented in this document, EPA initially
focused only on three constituents in K088 wastes—arsenic, fluoride and cyanide. Additional
constituents, including PAHs and other metals, are regulated constituents in K088 and were not
subject to the Agency’s re-evaluation. EPA subsequently is proposing treatment standards for
fluoride and cyanide. However, because the proposed treatment standards are developed from a
technology different than the one used in developing the current treatment standards, EPA
evaluated whether this treatment technology would generate residuals that would also meet these
existing treatment standards.

The treatment standards for fluoride and cyanide are based on performance data for a full-
scale combustion melting system process in operation at Ormet Corporation, Hannibal, Ohio®, and
were developed consistent with existing EPA procedures detailed in Final Best Demonsirated
Available Technology (BDAT) Background Document for Quality Assurance, Quality Control
Procedures, and Methodologies, October, 1991 (1).

For the convenience of the reader, Table ES-1 presents a full listing of the constituents of
concern and their corresponding treatment standards. The proposed revisions for fluoride and

cyanide appear at the beginning of Table ES-1.

2After analyzing and evaluating technical performance data of full-scale treatment facilities, the Agency
determined Ormet’s process to be BDAT for the treatment of fluoride and cyanide. The BDAT process at Ormet
also can produce a treatment residual with concentrations of the remaining 23 hazardous constituents, including
arsenic, that meet treatment standards of nonwastewater forms of K088.

.



Table ES-1. Summary of Existing Treatment Standards and Proposed Numerical
Treatment Standards for Selected Constituents in Spent Aluminum Potliner — K088

Proposed Numerical Standard®
(40 CFR §268)
Constituent of Concern WW (mg/L) NWW
Fluoride — 2.7 mg/L®
Cyanide — 1.4 mg/kg®
Cyanide (amenable) — 1.4 mg/kg®
Existing Numerical Standard (40 CFR §268)
NWW (mg/kg)
WW (mg/L) or noted as mg/I, TCLP ¢
Acenaphthene 0.059 3.4
Anthracene 0.059 3.4
Benz(a)anthracene 0.059 34
Benzo(a)pyrene 0.061 3.4
Benzo(b)fluoranthene 0.11 6.8
Benzo(k)fluoranthene 0.11 6.8
Benzo(g,h,i)perylene 0.0055 1.8
Chrysene 0.059 3.4
Dibenz(a,h) anthracene 0.055 8.2
Fluoranthene 0.068 3.4
Indeno(1,2,3-cd)pyrene 0.0055 3.4
Phenanthrene 0.059 5.6
Pyrene 0.067 8.2
Antimony® 1.9 1.15 mg/L TCLP
Arsenic 1.4 26.1
Barjum °© 1.2 21.0 mg/L TCLP
Beryllium © 0.82 1.22 mg/L TCLP
Cadmium © 0.69 0.11 mg/L. TCLP
Chromium (total) 2.7 0.60 mg/I. TCLP
Cyanide (total) 1.2 590
Cyanide (amenable) 0.86 30°
Fluoride 35 —
Lead® 0.69 0.75 mg/L. TCLP
Mercury © 0.15 0.025 mg/L. TCLP
Nickel * 3.98 11.0 mg/L. TCLP
Selenium °© 0.82 5.7 mg/L TCLP
Silver ¢ 0.43 0.14 mg/L TCLP
* The numerical dards for nc forms of total cyanide and amenable cyanide found in K088 wastes are currently published in

40 CFR §268 as: total cyanide - 590 mg/kg, and amenable cyanide - 30 mg/kg.

® The previous treatment standard for fluoride was 48 mg/L TCLP. The proposed fluoride treatment standard presented is based on a total fluoride
analysis of the TCLP leaching procedure using distilled water as the leaching fluid (ASTM Method D3987-85 (1999)). Fluoride analysis may he
performed according to SW-846 Method 9056. No preparation of the sample extract should be necessary.

¢ The proposed cyanide standards p d are based on total and bl 1 ‘These analyses may be performed according to
SW-846 Method 9010 or 9012. The methods must be followed, as written, for liquid samples. For solid samples, an additional note s presented in
40 CFR 268.40, fi 7ofthe T Standard Table.

¢ TCLP refers to the Toxicity Ct istic Leaching Procedure, SW-846 Method 1311,

*The numerical dards included here were revised in May 1998 by EPA as Universal Treatment Standards (UTS). The listed UTS
apply to nonwastewater forms of any listed or characteristic hazardous waste required for land disposal. (63 FR 28556, May 26, 1998.)
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1.0 INTRODUCTION

This background document presents calculations for revised treatment standards for
nonwastewater forms of spent potliners from primary aluminum reduction (K088 waste).
Specifically, the U.S. Environmental Protection Agency (EPA) is proposing revised,
concentration-based treatment standards for amenable cyanide, total cyanide, and fluoride under
its Land Disposal Restrictions (LDR) program. The Agency is proposing these treatment
standards as part of its long-term goal of promulgating a revised set of treatment standards for
K088.

Section 3004(m) of the Resource Conservation and Recovery Act (RCRA) of 1976
enacted by the Hazardous and Solid Waste Amendments (HSWA) of November 8, 1984 specifies
that treatment standards must minimize long- and short-term threats to human health and the
environment arising from land disposal of hazardous wastes. EPA’s treatment standards for
individual wastes are presented at Title 40 Code of Federal Regulations Section 263.40 (40 CFR
268.40). For a given waste, a treatment standard specifies (1) the concentration of each
constituent in total or Toxicity Characteristic Leaching Procedure (FCLP) analysis or (2) a
technology which must be used for treating the waste. EPA establishes treatment standards for
wastewaters and nonwastewaters, as well as any subgroups which may be appropriate.
Compliance with treatment standards is a prerequisite for land disposal, as defined in 40 CFR Part
268. In 40 CFR 268.44 and 268.6, respectively, EPA supplies provisions, that, if met, may justify
granting a variance or waste- and site-specific waivers from the applicable treatment standards in

268.40.

EPA’s general approach for complying with the requirements, as outlined in HSWA, was
promulgated as part of the November 7, 1986 Solvents and Dioxins rule. EPA has, however,
established the treatment standards presented in this document according to its guidance in the
Final Best Demonstrated Available Technology (BDAT) Background Document for Quality
Assurance, Quality Control Procedures, and Methodologies, October 1991 (1).
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1.1 Regulatory Background

EPA finalized the land disposal of both nonwastewater and wastewater forms of K088 in
the Phase III Land Disposal Restriction rule (61 FR 15566, April 8, 1996). The Phase Ill LDR
prohibited the land disposal of spent potliner unless the waste satisfied the section 3004(m)
treatment standard established in the same rulemaking, The Phase III rule also established
concentration-based treatment standards for various constituents in both wastewater and
nonwastewater forms of K088. These 25 constituents, included arsenic, cyanide, fluoride, toxic

metals, and a group of organic compounds called polycyclic aromatic hydrocarbons (PAHs).

With one exception, the treatment standard limits established for K088 were equivalent to
the universal treatment standards in 40 CFR 268.48. The fluoride standard, however, was based
generally on data submitted in a delisting petition from the Reynolds Metal Company. During a
nine-month national capacity variance pursuant to Section 3004(h)(20), where the Agency
allowed facilities generating K088 adequate time to work out logistics (61 FR 15589, April 8
1996), unexpected performance problems in the Reynolds treatment process resulted in the
generation of leachate exhibiting characteristics of hazardous waste.”> The company was also
disposing of the treatment residues in non-subtitle C units. EPA therefore felt that further time
was needed to evaluate whether adequate protective treatment capacity was available and, as part
of this determination, whether Reynolds’ practices in fact satisfied the mandate of Section
3004(m) that threats posed by land disposal of the hazardous waste be minimized through
treatment. Until these questions were answered, and a finding of sufficient protective treatment
capacity was made, there was insufficient treatment capacity for the waste because Reynolds, at
the time, was the only existing commercial treatment facility for spent potliners. Consequently, on
January 14, 1997 (62 FR 1992), the Agency extended the national capacity variance and
postponed implementing the land disposal prohibition for an additional six months to be able to
study the efficacy of the Reynolds treatment process and the resulting leachate.

’It was discovered that the Reynolds treatment process produced residues having actual leachate that
contained higher concentrations of arsenic and fluoride than the concentrations predicted by the Toxicity
Characteristic Leaching Procedure (TCLP). Also, arsenic and fluoride were significantly more soluble in highly
alkaline conditions (the disposal environment of the landfill used by Reynolds) than acidic conditions (the modeled
environment predicted by the TCLP)(62 FR 1992, January 14, 1997).
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In July 1997 (62 FR 37696), EPA announced that, “Reynolds’ treatment (albeit imperfect)
does reduce the overall toxicity associated with the waste,” that disposal of treatment residues
would occur only in units meeting Subtitle C standards, and consequently, treatment was an
improvement over the disposal of untreated spent potliner and provided adequate protective
treatment capacity. On October 8, 1997, the national capacity extension ended, and the

prohibition on land disposal of untreated spent potliner took effect.

Subsequent to the publication of the Phase III rule, the January 1997 extension, and the
July 1997 rule, petitions for judicial review were filed with the U.S. Court of Appeals for the
District of Columbia. The petitioners, namely Columbia Falls Aluminum Company and other
aluminum producers from the Pacific Northwest, argued (among other things) that use of the
Toxicity Characteristic Leaching Procedure (TCLP) did not accurately predict the leaching of
waste constituents, particularly arsenic and fluoride, to the environment and that it was, therefore,
arbitrary to measure compliance with the treatment standard using this test. The U.S. Court of
Appeals for the District of Columbia decided on April 3, 1998 that EPA’s use of the TCLP as a
basis for measuring concentrations for treatment standard calculations of K088 waste was
arbitrary and capricious for those constituents for which the TCLP demonstratively and
significantly underpredicted the amount of the constituent that would leach (138 F .3d 914). With
this language only applied to arsenic and fluoride in nonwastewater forms of K088, only 2 of 54
treatment standards were implicated; however, the Court vacated all of the treatment standards

established for K088 in the Phase III rule and the prohibition on land disposal.

In response to the April 3, 1998 Court decision, EPA filed a motion with the Court on
May 18, 1998 to delay issuance of its mandate for four months while the Agency promulgated a
replacement prohibition and accompanying treatment standards. The Court granted this motion,

indicating that its mandate would not issue before September 24, 1998.



Shortly thereafter, on September 24, 1998, the Agency published a final rule prohibiting
the land disposal of K088 and promulgated interim replacement standards for K088, pending the
completion of a review of all information on treatment processes that could serve as a basis for
permanent, revised standards. (63 FR 51254, September 24, 1998.) The Agency reinstated the
previously vacated standards for the 52 wastewater and nonwastewater treatment standards for
which compliance was not measured through the use of the TCLP. For arsenic in nonwastewater
forms of K088, the Agency promulgated a concentration-based numerical standard of 26.1 mg/kg,
based on total arsenic concentrations. The concentration-based, numerical standard was
determined from data sets submitted to the Agency identified in a Notice of Data Availability
(NODA).* (63 FR 41536, August 4, 1998). For fluoride, the Agency elected not to develop an
interim standard in nonwastewater K088, but to defer action until additional research and analysis
could be completed. Refer to Appendix A for more information regarding the regulatory history
affecting K088 treatment standard development, and Appendices B and C for additional
information regarding the August 4, 1998 NODA and the September 24, 1998 final rule,

respectively.

1.2  Summary

This background document presents calculations for revised treatment standards for
fluoride, total cyanide, and amenable cyanide in K088 waste. A revised treatment standard for
fluoride is calculated to be 2.7 mg/L, based on concentrations measured by a version of the TCLP
that uses deionized water as the leaching fluid (ASTM Method D3987-85 (1999)). The proposed
treatment standards for total cyanide and amenable cyanide, 1.4 mg/kg and 1.4 mg/kg,
respectively, were based on analysis performed according to SW-846 Method 9010, Although
treatment standards were promulgated for total and amenable cyanide in the September 24, 1998
rule, EPA found that the cyanide present in K088 waste can be treated to levels far below the

current treatment standard and has maintained its objective of controlling the release of high

“The August 4, 1998 NODA (63 FR 41536) issued by the Agency identified four data sets as possible data
sets from which a total arsenic standard could be developed. Two of the data sets represented full-scale data from
the treatment of K088 at the Reynolds Metal Company treatment facility. The other two data sets represented
pilot-scale data from a combustion melting system process at the Ormet Corporation treatment facility. The
arsenic treatment standard was calculated using one of the Reynolds data sets.
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concentrations of cvanide by developing these revised, concentration-based treatment standards.

After comparing full-scale treatment technologies within the aluminum industry, namely,
treatment processes at Reynolds Metal Company in Gum Springs, Arkansas, Chemical Waste
Management of the Northwest (CWMNW) in Gilliam County, Oregon,’ and Ormet Corporation
in Hannibal, Ohio, the Agency determined Ormet’s combustion melting system process as BDAT
and calculated the treatment standards presented within this document based on concentrations of
treated, spent potliner samples taken from this process. The Ormet process is a direct-fired
vitrification system that provides highly effective treatment of cyanide, along with organic
compounds contained in the K088 waste and effectively recovers the fluoride in the form of dust
for reuse material. Specifically, a baghouse dust is produced from the treatment process and is
fluoride-rich material which can be recycled back into the aluminum process or can be used by
other industrial sectors. Also, Ormet’s process effectively immobilizes the residual fluoride in the
treated potliner in a glass-like matrix or “frit” and meets all treatment standards for regulated
constituents in K088 nonwastewaters. Samples of the untreated spent potliner, treated glass
residue, and baghouse dust were collected on June 15, 1999 and analyzed using methodologies

outlined in Appendix L.

SAlthough the Agency reviewed treatment processes at CWMNW, performance data submitted by the
facility was labeled as Confidential Business Information (CBI) and, therefore, was not presented in this
Background Document.
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2.0 DESCRIPTION OF SPENT ALUMINUM POTLINERS

This section describes the industry generating Hazardous Waste Number K088, the
facilities generating these wastes, the processes generating the waste, the physical and chemical

characteristics of this waste, and waste management practices handling these wastes.

2.1  Description of the Aluminum Production Industry

2.1.1 Description of Aluminum Reduction Process

Aluminum reduction facilities are classified by the U.S. Office of Management and Budget
under Standard Industrial Classification (SIC) code 3334, which is under major heading 33,
primary metal industries (4).

The production of aluminum occurs in four distinct steps: (1) the mining of bauxite ores,
(2) the refining of bauxite to produce alumina (Al,0,), (3) the reduction of alumina to aluminum
metal, and (4) casting of the molten aluminum. Spent potliner (K088) is generated from Step (3),
so only that portion of the process will be described. Figure 2-1 provides a simplified process
flow diagram of the aluminum reduction process. The diagram shows the location of the

generation of the spent potliner in the process.

All primary aluminum produced in the United States is manufactured by the Hall-Heroult
process using alumina as a raw material. Aluminum is refined by dissolving alumina (aluminum
oxide) in a molten cryolite (Na,AlF,) bath. An electric current is then introduced reducing the
alumina to aluminum. The reduction process requires high purity aluminum oxide, carbon, and

electrical power and takes place in carbon-lined, steel electrolytic Hall cells, or “pots.”
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Figure 2-1. Schematic of the Aluminum Process
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Reference: U.S. EPA, Office of Water, Development Document for Effluent Limitations Guidelines and New
Source Performance Standards for the Primary Aluminum Smelting Subcategory of Aluminum Segment of the
Nonferrous Metals Manufacturing Point Source Category, 1974 (5).

Pots consist of a steel container lined with refractory brick with an inner lining of carbon.
The size of a pot ranges from 6x18 to 14x42 feet (5). Figure 2-2 shows a general sketch of a
typical pot. These pots are electrically connected in series to form a potliner, which may contain
from 100 to 300 reduction cells. Incoming, alternating current is transformed directly to direct
current (DC) at high voltages and is fed to the line of pots. In this way, the operation is
essentially at constant current, but the individual voltages can be varied on each pot. The DC
supplied is on the order of several hundred volts and 60,000 to 100,000 amps. The carbon liner is
usually up to 15 inches thick and serves as the cathode in the electrolytic circuit transforming
aluminum ions from the molten bath to molten aluminum. The electrolysis takes place is in a

molten bath generally composed of the following materials:
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Cryolite (Na,AlF,) 80 to 85%
Calcium fluoride (CaF,) 5to 7%
Aluminum fluoride (AIF;)  5t0o 7%
Alumina (ALO,) 2t0 8%

The function of the electrolyte is to enable physical separation between the cathodically
produced aluminum and the anodically evolved oxides of carbon while also enabling electrolytic
decomposition of the alumina. The essential ingredient of the electrolyte is cryolite, or sodium
aluminum fluoride (Na,AlF,). The pure white or colorless mineral is used principally because it is
the best flux for alumina. Various additions to the cryolite modify its physical and chemical
properties and, thus, improve cell performance. Aluminum fluoride and calcium fluoride are used

to lower the melting point of the electrolyte.

The composition of the bath varies as electrolysis proceeds. Electrolyte is absorbed by the
lining, which becomes saturated in the first 80 to 85 days of operation. The electrolytic bath
normally operates at approximately 950 EC . The aluminum reduction reaction results in reducing
trivalent aluminum (A1) to liquid metal at the cathode. Oxygen appears at the anode and reacts
with the anode to form a mixture of 75 percent carbon dioxide and 25 percent carbon monoxide,
consuming the carbon anode (6). The main electrochemical reaction occurring is represented by
the following equation, with the aluminum being deposited at the bottom of the cell: 2A1,0,
(dissolved) + 3C(s) X 4Al(l) + 3CO,(g).
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Figure 2-2. Simplified Diagram of a Typical Pot
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Reference: U.S. EPA, Office of Water, Development Document for Efftuent Limitations Guidelines and New
Source Performance Standards for the Primary Aluminum Smelting Subcategory of Aluminum Segment of the
Nonferrous Metals Manufacturing Point Source Category (5).

There are basically two types of cells that are used for the production of aluminum. These
are referred to as pre-baked anode (intermittent replacement) and the Soderberg anode
(continuous replacement). The primary difference between the cells is the manner in which the
anode is baked and consumed. For either system, the anode preparation begins in the anode paste
plant, where petroleum coke and pitch are hot blended. For prebaked anodes, the anode paste is
pressed in molds, and the anodes are baked in an anode bake plant. The baked anodes are used to
replace consumed anodes, In the Soderberg anode system, the anode paste is not baked initially,
but is fed continuously in the form of briquettes through the shell of the pot. As the anode is
consumed in the pot, it must be continually lowered to maintain a constant depth of anode

immersed within the electrolyte. Additional paste is added to the top of the anode to replace the
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consumed anode. As the paste approaches the hot bath, the paste is baked in place to form the
anode. Soderberg anodes are supported in the pot by one of two methods: vertical stud
Soderberg (VSS) or by horizontal stud Soderberg (HSS) (5). While all electrolytic pots operate
on the same principles, the pots produced by each aluminum company may vary in design. The

same facility conducting aluminum reduction may also produce (and bake) anodes.

At predetermined intervals the overlaying crust is broken into the bath. Alumina is added
to the bath intermittently to maintain the concentration of dissolved alumina within a desired
range. The molten aluminum is collected from each pot by siphoning a measured aliquot from the
cell into a transportable vessel. The aluminum is then taken directly to the casting process to be
cast into ingots or pigs as the final product in a separate casthouse facility or it is taken to a

holding furnace.

1t is essential for purity of the product aluminum and the structural integrity of the cell that
the molten aluminum be isolated from the steel shell. Over the life of the cathode, the carbon
materials become impregnated with the cryolite electrolytic solution. As the cryolite is absorbed
into the cathode, the integrity of the lining can be reduced and cracks or heaving of the lining can
occur. A pot “fails” when iron is detected in the molten aluminum, when cell voltage increases, or
when the shell leaks molten metal or electrolyte. The iron contamination can be caused by the
development of cracks or by erosion in the carbon lining, which allow electrolyte to come in
contact with the steel collector bars or steel shell. Upon failure of a liner, the cell is emptied and
cooled. The pot is then removed from the cellroom to a working area or dismantled in place. By
mechanical drilling and/or soaking in water, the steel shell is stripped of the carbon lining. There
are two portions of spent potliner. These are designated as first cut and second cut potliner. First
cut potliner consists of the upper portions of the carbon from the bottom block and side walls.
Second cut material is the thermal insulation composed of carbon insulating brick or alumina. The
first cut carbon lining is the subject of the K088 listing. The second cut, which includes the steel
collector bars, steel shell, insulating brick, and possibly molten aluminum, is segregated or co-
disposed. Aluminum may be present in the second potliner if the carbon lining cracks or erodes

and allows electrolyte to come in contact with the shell or collector bars. Following removal from
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the cell, the spent potliner is generally stored in rail cars, dumpsters, or piles prior to treatment

and disposal.

The service life of a pot is variable. At one facility, a service life of four years is typical
(Appendix H; 1999 site visit report). Older information from 1980 report that four to seven years
for a potliner is common, with a service life of up to ten years in some cases (7). Some of the
factors that may impact the potlife include strength of the pot shell, ceil preheat procedures,
quality of cathode blocks and sidewall blocks, and type of ramming paste. While a longer service
life reduces the generation rate of hazardous waste (and the costs for management), longer use of

a potliner may detrimentally affect the quality of the aluminum produced.

2.1.2 Size and Geographical Distribution of Facilities

Currently, there are 23 aluminum reduction facilities (each generating spent potliners)

operated in the United States. These facilitics produced an estimated 3,700,000 metric tons of

aluminum in 1998, which were produced in the following states (8; 9):

Indiana Ohio
Kentucky Oregon
Maryland South Carolina
Missouri Tennessee
Montana Texas

New York Washington
North Carolina West Virginia

Table 2-1 provides a list of these facilities. This list includes the name and location of the
facility, aluminum reduction capacity, and quantity of spent potliner generated in 1997. Figure

2-3 shows a map with the approximate location of each facility.

Table 2-1. Aluminum Reduction Facilities Generating Spent Potliner

1997 Year-End Reduction 1997 Spent Potliner
Capacity (Thousand Metric Generation Rate
Company Location Tons)® (Tons)
Alcan Sebree, KY 186 3,658
Alcoa Evansville, IN 300 6,069
Alcoa Badin, NC 115 1,169
Alcoa Alcoa, TN 210 1,069
Alcoa Rockdale, TX 315 7,119




Table 2-1. Aluminum Reduction Facilities Generating Spent Potliner

1997 Year-End Reduction 1997 Spent Potliner
Capacity (Thousand Metric Generation Rate
Company Location Tons)* (Tons)
Alcoa Wenatchee, WA 220 2,469
Alcoa Massena, NY 125 2,043
Alumax Mt. Holly, SC 205 2,449
Alumax/Eastalco Frederick, MD 174 2,469
Alumax/Intalco Ferndale, WA 272 8,681
Goldendale Aluminum Corp. Goldendale, WA 160 6,527
Columbia Falls Aluminum Co. { Columbia Falls, MT 168 4,558
[Kaiser Aluminum Tacoma, WA 73 2,253
Kaiser Aluminum Spokane, WA 200 NA
SA Hawesville, KY 186 3,096
[Noranda Aluminum New Madrid, MO 215 5,643
Northwest Aluminum The Dalles, OR 82 1,212
Ormet Corporation Hannibal, OH 256 5,170°
Century Aluminum Corp. Ravenswood, WV 168 6,546
Reynolds Metals Co. Massena, NY 123 3,981
Reynolds Metals Co. Longview, WA 204 4,987
Reynolds Metals Co. Troutdale, OR 121 NA
analco Vancouver, WA 116 2,634
Total 4,190 83,802

*The 1997 Year End Reduction Capacity was determined based on the facilities” available capacity to producc the reported amounts of aluminum.

These numbers do not represent actual production of aluminum in 1997; actual year- end p

n was

oty

"Note that this amount of potliner generated at Ormet Corporation does not represent the ammms of baghouse dust and treated resldu: generated as a
result of treatment since the current full-scale process was not operated at that time,
NA: Data not available in 1997 BRS for this facility.

References:

U.S. Geological Survey, Minerals Information 1997, Aluminum (8).
1997 Biennial Reporting System, public release version April 1999 (14).
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Figure 2-3. Locations of Aluminum Reduction Facilities Generating Spent Potliner

1. Alcac—Sebree, KY 13. Century Aluminum—Ravenswood, WV
2. ALCOA—Evansyville, IN 14. Kaiser Aluminum—Tacoma, WA

3. ALCOA—Badin, NC 15. Kaiser Aluminum—Spokane, WA

4. ALCOA—Alcoa, TN 16. National Southwire—Hawesville, KY
5. ALCOA—Rockdale, TX 17. Noranda Aluminum—New Madrid, MO
6. ALCOA—Wenaichee, WA 18. Northwest Aluminum—The Dailes, OR
7. ALCOA—Massena, NY 19, Ormet Corp—Hannibal, OH

8. Alumax—Mt. Holiy, SC 20, Reynolds Metals—Massena, NY

9. Alumax/Eastalco—Frederick, MD 21. Reynoids Metals—Longview, WA

15. Alumax/Intalco—Femndale, WA 22. Reyaolds Metals—Troutdale, OR

11. Goidendale Al Corp—Goldendale, WA 23. Vanalco—Vancouver, WA

12. Columbia Falls Al, Co.—Columbia Fatls, MT
Reference: U.S. Geological Survey, 1997 Minerals Information: Aluminum (3).

Table 21 also includes the K088 generation rate from the 1997 Biennial Reporting
System (BRS) database. A total of 21 reduction facilities generating K088 reported data to the
1997 BRS.®” As shown in Table 2-1, approximately 84,000 tons of K088 were generated in

6 A total of 23 facilities currently use processes that generate K088, but two facilities did not report any
K088 generation data for 1997. This may be because some facilities may have been idle, may not have generated
K088 in the reporting vear, or they may have labeled their 1997 National Biennial Reports as Confidential
Business Information (CBI).

"In support of K088 treatment standard development, the Agency has cotlected data on K088 generation
from 1997 to 1998 BRS reports. However, within this Background Document EPA has aralyzed and included the
most recent data collected from the 1997 BRS and the 1998 BRS.
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1997. Table 2-1 also shows that Alcoa, Alumax, Reynolds Metal, Century Aluminum, and
Goldendale Aluminum Corporation, with 19,938, 13,599, 8,968, 6,546, and 6,527 tons,

respectively, were top generators of spent potliner in 1997.

Domestic primary aluminum production has been rising since 1994. In 1994, 3.3 million
metric tons of primary aluminum were produced compared with 3.7 million metric tons in 1998.
Additional production capacity remains, with approximately 430,000 metric tons remaining idie as
of October 1998. The estimated aluminum reduction capacity in 1998 was 4.2 million metric tons

per year (9).
2.1.3 Aluminum Products and Their Uses

Aluminum and its alloys have properties that make it one of the most widely used metals
in the world. The best known property of aluminum is its light weight. Its specific gravity is 2.7
and is approximately one-third as dense as iron, copper or zinc. Despite its light weight, it can be
made strong enough to replace heavier and more costly metals in many applications. Aluminum
and its alloys are highly resistant to corrosion making them very useful in coating applications. Its
high electrical conductivity and comparative low density make aluminum ideal for many electrical
transmission and distribution uses. Because aluminum is an excellent conductor of heat, it is
widely used in heat exchange applications such as radiators and cooling coils. In addition,
aluminum is an excellent reflector of all forms of radiant energy, which results in wide use in
roofing materials and building insulation. Because aluminum is effective at keeping heat in or out

it is also widely used as food wraps.
2.2  Waste Stream Characteristics
2.2.1 Waste Stream Status Under Other Regulations
Under the Clean Water Act, the discharge of pollutants into surface waters and Publicly-

Owned Treatment Works (POTWs) from primary aluminum smelting facilities is regulated under
the Aluminum Segment of the Non-ferrous Metals Manufacturing Point Source Category (40
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CFR Part 421 Subpart B). This subpart includes effluent limitations and standards for cyanide,
fluoride, antimony, nickel, aluminum, benzo(a)pyrene, oil and grease, total suspended solids
(TSS), and pH for wastewaters discharged from the aluminum reduction process, including
wastewaters from the anode and cathode paste plants, anode bake plant, cathode reprocessing,
potliner and potroom air pollution control, aluminum degassing, pot repair and soaking, and

aluminum casting.

Of the two constituents for which EPA is proposing revised standards, cyanide
compounds (as a class) are regulated under the Emergency Planning and Community Right-to-
Know Act (EPCRA) Section 313. Under Section 313, facilities that manufacture, process, or
otherwise use these chemicals, and that meet certain other criteria, must report the releases and

transfers or these chemicals.

Air emissions from aluminum production have been regulated by EPA under the Clean Air
Act since the 1970s. A principal constituent of concern is fluoride, present as hydrogen fluoride
(HF) in vapor form as well as in particulates cntrained in offgas. A common treatment technigue
is the use of dry scrubbers, which collect particulates and sorb HF on alumina which is reused in
the cells. When introduced to the cell, the alumina‘hydrogen fluoride is converted to molten AlF,
(27). Dry scrubbers are used at most U.S. aluminum reduction facilities and represent the most

efficient technique for fluoride removal (61 Federal Register 50558, September 26, 1996).

Rules for air emissions (National Emission Standards for Hazardous Air Pollutants, or
NESHAPs) from primary aluminum production were most recently revised on October 7, 1997
(62 FR 52383). This final rule affects three separate plant arcas: the potliner (i.e., the electrolytic
reduction of alumina that generates K088), the paste production plant (i.e., mixing of petroleum
coke and coal tar pitch to make green anodes), and the anode bake furnace (i.e., the baking of
green anodes in a furnace for use in the potliner). The final rule limits emissions of polycyclic
organic matter (including polynuclear aromatic hydrocarbons) for all three areas and total fluoride
for the potliner and anode bake furnace areas. Limits for total fluoride emissions from the
potliner area range from 1.6 to 3.0 pounds fluoride per ton of aluminum produced, and polycyclic

organic matter emissions from the potliner area range from 2.4 to 4.7 pounds per ton of aluminum

2-10



produced (depending on the potliner technology used at each particular plant). EPA had
previously set Standards of Performance for New Stationary Sources (under the Clean Air Act)
that required any facility that commenced construction or modification after October 23, 1974 to
meet emissions standards for fluoride and opacity; such standards were amended with the new

NESHAP rules.

In calculating limits from potliner emissions for this NESHAP rule, EPA identified a
control option consisting of a dry alumina scrubber (with a baghouse to collect the alumina and
other particulate matter) at those plants that do not have them. Additional reduction techniques
that were identified included work practice improvements, equipment modifications, operating

practices, housekeeping measures, and in-process recycling.
2.2,2 Waste Stream Descriptions

Waste characterization data for nonwastewater forms of K088 were obtained during EPA-
conducted sampling in 1990, additional waste characterization data was submitted to the Agency
with delisting petitions (6 and 11) and in conjunction with revised treatment standard
development since 1997. Although the Agency urges submitters to include valid quality
assurance/quality control information with their KO88 waste sampling data, most facilities
provided characterization data on spent potliners that was limited to a few constituents (e.g.,
cyanide) and generally lacked the rigorous QA/QC requirements of the Land Disposal Program.®
EPA has included these characterization data of spent potliner samples from eight aluminum
reduction facilities in Table 2-2. Constituents found in this waste included polynuclear aromatic
hydrocarbons and metals, including arsenic, fluoride, and cyanide. Generally, concentrations of

these constituents in spent potliners are as follows: <0.005mg/kg to 200 mg/kg polynuclear

*Generally, the Agency requests that submitters provide detailed quality assurance/quality control data
along with facility data measured from samples. Quality assurance/quality control data should include, but is not
limited to, documentation of basis for selecting sample point, documentation that SW—846 sample preservation
procedures were followed, and documentation that chain-of-custody procedures were followed. Sample analysis
data should include documentation of instrument calibration procedures, clearly-labeled results of blanks for field
analysis, laboratory , and trips, matrix spike duplicates, detection limits, and documentation of quantitative results
of all method-specific QC procedures for each sample reported. For more information on this guidance, see the
Final Best Demonstrated Available Technology (BDAT) Background Document for Quality Assurance, Quality
Control Procedures, and Methodologies, October 1991 (1).
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aromatics, <1.1 to <40 mg/kg arsenic, 18.25 mg/kg to 9,190 mg/kg total cyanide, 2.6 mg/kg to
4,800 mg/kg amenable cyanide, 230 mg/kg to 135,000 mg/kg fluoride, and various concentrations

of other hazardous metals.

As shown in Table 2-2, concentrations of total cyanide ranged from 18.25 mg/kg to 9,190
mg/ke, varying greatly among the eight facilities. Four of the eight facilities had analyzed for
samples of amenable cyanide, and those concentrations ranged from 2.6 mg/kg to 4,800 mg/kg.
Average concentrations of total cyanide were 2,646 mg/kg, while average concentrations of
amenable cvanide were 1,676 mg/kg. Possible variation among facilities may be the result of
varying qualities of aluminum oxide used within the aluminum reduction process. The life of the
steel pot may also affect the quality of aluminum produced and concentration levels of the waste
constituents. Levels of cyanides vary from pot to pot and within a pot. Within a pot, levels can
vary between the bottom of the pot liners and its side or end walls. Cyanide is also found in
higher concentrations at the side wall where the bottom block carbon is exposed to air. Total

cyanide may vary by two orders of magnitude within a single pot.

Fluoride, mostly in the form of sodium fluoride, was also detccted at high concentrations
in these wastes, ranging from 230 mg/kg to 135,000 mg/kg. In contrast to cyanide, fluoride is
generally found in the bottom block carbon since it is in direct contact with the molten fluoride
salt. Again, possible variations among facilities may be due to different qualities of aluminum
oxide longer usage of the steel pot, which may affect the quality of aluminum produced and

concentration levels of the waste constituents.



Table 2-2. Waste Characterization Data for K088 Spent Potliner®

Facility Number
Alcoa, Noranda Reynolds Reynolds Ormet
Massena, |Alumax/Eastalco,| Aluminum, New Metals, eynolds Metals,| Reynolds Metals, Metals, Corporation,
NY Frederick, MD Madrid, MO Longview, MA | Massena, NY IBaie Comeau, Quebec| Troutdale, OR | Hanmibal, OH®

IConstituent Total Composition Concentration (mg/kg)
hluminum 47,900 46,400 53,400 NA| NA| NA NA| NA}
timony 3.6 <6.5 <14 9.9-12.0 5.4-14.0 7.0-9.8 <0.34-<3.3 <10)
senic <2.2 <25.7 <1.1 <20 <20 <20 <40 3.1-7
jum 145 153 149 100-110 130150 97-130 150-180 180-210]
beryllium 8.4 2.6 233 15-20) 30-32 9.6-13 16-19 36,9064
cadmium <0.42 <0.28 0.7 0.63-1.10 0.37-0.48 0.44-0.96 <0.39-0.44 <0.5]
calcium 15,000 24,500 11,600 NA| NA| NA| NA NA
chromium 35.9 18.4 41.1 14-53 36,841 1622 15-26 28-59,
cobalt 9.9 5.0 11.9 2.54.3 2.4-3.0 5.8-11.0 4.1-5.2 NA]
copper 8.8 3.9 16.9 40-76| 28-67| 32-56) 34-56) NAJ
firon 3,280 1,850 4,360 NA NA| NA NA NA
lead 8.7 11.7 16.7 9.7-13 8.9-11 7.6-19 4.8-26 2026
lithium 234 167 6,880 NA NA| NA| NA NA]
jmagnesium 555 626 518 NA NA NA| NA NAl
Luanganese 116 22.5 26.4 NA NA NA NA NA
Lnercury <0.085 <0.097, <0.093 <0.10, <0.10 <0.10 <0.1 <0.25)
@ybdenum <0.59 <7.0 1.9 NA NA| NA NA NAJ
lnickel 13.7 6.0 52.3 18-36 32-64 38-60 24-51 20-23
potassium 597.0 376.0 774.0 NA NA NA| NA| NA]
selenium <3.4 <2.2| 10.8 <4.0 <4.0 <4.0 <2.0 <0,2-2}
ilver <0.25 <0.37 <0.39 <0.63-0.67 <0.69) <0.69] <0.66-0.99 <2
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Table 2-2. Waste Characterization Data for K088 Spent Potliner*

Facility Number
Alcoa, Noranda Reynolds |ll Reynolds Ormet.
Massena, |Alumax/Eastalco,| Aluminum, New Metals, eynolds Metals,| - Reynolds Metals, Metals, Corporation,
NY Frederick, MD Madrid, MO Longview, MA | Massena, NY [Baie Comeau, Quebec| Troutdale, OR | Hannibal, OH®

Constituent Total Composition Concentration (mg/kg)

kodium 121,000 177,000 179,000 NA| NA| NA| NA NA|
kstrontium 48.1 153 147 NA NA NA NA NAJ
thallium 11.9 <5.4 204 <0.50) <0.50 <0.50 <0.5 <0.25-<0.5}
kin <210, <234 <247 150-180! 130-170) 100-130 85-110 <0.5-1.1
vanadium 20.5 6.6 60.4 22-23 33-38] 42-52 28-34] <50
zinc 7.0 104 22.6 32-44] 24-63 40-62 23-27 0.8-6.1
cyanide (total) 810 1,010 9,190 415-1,110 45.5-773 18.5-80.1 1,300-5,800 840-2,400)
cyanide (amenable) NA NA NA 415-1,110 39-772] 2.6-25.3 200-4,800 NA]
fluoride 17,700 18,000 20,200 6,910-31,400|  39,200-64,700) 230-135,000] 61,000-113,000 73,000-110,000]
sulfide 304 104 112 NA| NA NA| NA NA|
phosphorous 135 83.1 189 NA NA| NA NA| NA
hcetone <0.05 0.41 0.35 <0.063 <0.063 <0.063 <1.0 <10-<20)
hcetonitrile <0.025 0.2 <0.100 <0.050 <0.050 <0.050 <i.0 NA
herolein <0.025 1.2 <0.050 <2.5 <2.5 <2.5 <0.75 NA!
benzene <0.025 0.008 <0.005 <0.050] <0.050 <0.050 <0.050 <0.5-<1.0|
carben disulfide 0.043 <0.005 <0.005 <0.050 <0.050 <0.050 <0.050 <0.5—<1.0
khloroform <0.025 <0.005 <0.005] <0.050-0.089 <0.050 <0.050-0.081 <(.050 <1
dichlorodifluoromethane <0.025 <(.005 <0.005 <0.63-1.0 <0.63 <0.63 <0.050 <0.§
ethy] cyanide <0.025 0.021 <0.005 NA| NA NA| NA NA]
methyl ethy] ketone <0.05 0.014 0.011 <0.25-0.31 <0.25-0.58 <0.25 <1.0 <20
imethylenc chloride <0.025 <0.005 0.099 <(.25-0.30| <0.25 <0.25 <0.050 <]
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Table 2-2. Waste Characterization Data for K088 Spent Potliner®

Facility Number
Alcoa, Noranda Reynolds IB Reynolds Ormet
Massena, |Alumax/Eastalco,| Aluminum, New Metals, [Reynolds Metals,| Reynolds Metals, Metals, Corporation,
NY Frederick, MD Madrid, MO Longview, MA | Massena, NY [Baie Comeau, Quebec| Troutdale, OR | Hannibal, OH®

IConstituent Total Composition Concentration (mg/kg)
pyridine <0.025 1.6 <0.250 <1.0 <1.0 <1.0 <1.0 NA
foluene 0.23 0.009 <0.005 <0.050 <0.050, <0.050 <1.0 <0.5-<1.04

ichloromonofluoromethan <0.050 <0.010 0.02 <0.25 <0.25 <0.25 <1.0 NA]

is(2-ethylhexyl)phthalate 0.31 <0.680 <0.990 <1.0 2.8 <1.0 <1.0 <0.160,
hnthracene <0.660) <0.680 <0.990 <10 <10 18-31 <1.0 <0.160-0.32
benz(a)anthracene <0.660 <0.680 <0.990, <10-15 15-44; 87-160) <1.0 <0.160-0.61
benzo(a)pyrene <0.660 <0.680 <0.990 <10-12] 22-59) 92-180) <1.0 <().160)
benzo(b)fluoranthene <0.660 <0.680 <(0.990 25-52 67-180 190-310 <1.0 <0.160~0.170
benzo(k)fluoranthene <0.660 <0.680 <0.990) 25-52] 67-180) 190-310) <1.0 <0.160,

enzo(g,h,i)perylene <0.660 <0.680 <0.990 <10 1447 71-140 <1.0 <0.160)
chrysene <0.660 <0.680) <0.990 17-45 39-88 140-200, <1.0 <0.160-1.24
dibenz(a,h) anthracene <0.660 <0.680) <0.990 <10 <10-14] 2448 <1.0 <0.160%
di-n-octy] phthalate <0.660 <0.680 <0.990 <10 <10, <10 <1.0 0.38-12]
fluoranthene <0.660 <0.680 <0.990 <10-12] 34-78 170-240 <1.0 0.26-5.7
indeno(l1,2,3-cd)pyrene <(0.660 <0.680 <0.990) <10 12-37, 64-120) <1.0 <0.160,

henanthrene <0.660 <0.680 <0.990, <10 <10-28 91-149 <1.0 <0.160-2.3]
pyrene <0.660 <0.680 <0.990 <10-13 18-65 130-200] <1.0 0.2-8
butyl benzyl phthalate 0.25 <0.680 <0.990 NA NA| NA| NA| NA|

exachlorodibenzofurans 0.38 NA NA NA] NA NA] NA NA

* The waste characterization data for the K088 constituents listed within this table were gathered from EPA sampling activities and data provided in delisting petitions (6, 10, and 11).

* Data presented in this table are from spent potliner samples at Ormet Corporation’s Hannibal, Ohio facility which does not include the newer 1999 data. Ormet’s operation generates waste constituents having far lower concentrations, and may
be due to the fact that the facility uses steel pots in their alumioum reduction process for only three years compared to some potliners being serviced for up to seven years. To compare current data collected from Ormet Corporation’s full-scale
facility, refer to section 3.3.

NA: Not Analyzed
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Alcoa Inc. ‘ AlLCOA

April 06, 2001 UPS Next Day Air

172214 688 22 1003 767 7
Ms. Jill Burton, Acting Chief
Ilazardous Waste Section

North Carolina Department of Environment and Natural Resources /?_?Wm,r ‘
401 Oberlin Road, Suite 150 ot 4 N
Raleigh, NC 27605
APR 2001
Recaivad
RE.  RCRA Facility Investigation Report H”ZH{dO!{S Haste
Alcoa Inc. — Badin Works Section P
Badin, North Carolina léTg:J_f‘_ . ..3;\','5;“}
EPA LD. Number NCD 003 162 542 SSepgert
Dear Ms. Burton:

Enclosed, please find three copies of the RCRA Facility Investigation (RFI) Report for

Alcou In¢.’s Badin Works facility in Badin North Carolina. The RFI Report presents the findings

ol activities conducted under the RFI Workplan and the RFI Phase II Workplan, which were

6‘ pteviously approved by the Hazardous Waste Section on February 10, 1999 and June 27, 2000,
respectively.

As required under Condition VILL.2 of Alcoa’s RCRA Part B Permit and in accordance
with 40 CFR 270.11(d), | certify under penalty of law that this docwment and all attachments were
prepared under my direction or supervision in accordance with a system designed to assure that

, qualtlied personnel properly gather and evaluate the nformation submitted. Base on my inquiry of

‘ the person or persons who manage the system, or those persons directly responsible for gathering

| the information, the information submitted s, to the best of my knowledge and belief, true,

‘ accurate, and complete. 1 am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

If you have any questions or comments regarding this RFI Report, please contact Mr. Henk
van der Meyden at (704) 422-5624.

sincerely,

7 Bruce A, Cox
Works Manager

w Enclosures

P.O. Box 576 Badin, North Caroling 28009 USA




Ce. 7. 7. Gibson - Badin (Letter only)
M H. J. van der Mcyden - Badin (Letter and Attachments)
W. L. McCaskill - Badin (Letter only)
K. J. Gribben - ATC-C (Letter and Attachments)
J. L. Millett - Tennessee (Letter only)
R. 8. Bear — Pittsburgh (Letter only)
M. Portman - MFG, Inc. (Letter only)

pidatavwinwordirerairfi-worki2001 ofi report submittal cover letter.doc
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Prepared by:
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1.0 INTRODUCTION

This report presents the findings of work conducted at the Alcoa Inc. (Alcoa) Badin, North
Carolina Works in accordance with the requirements set forth in the facility’s Part-B Resource
Conservation and Recovery Act (RCRA) Permit (No. NCD003162542). Specifically, this report fulfills
the requirements for conducting a RCRA Facility Investigation (RFI) of the Alcoa Badin Works as
required in Part VILF of the Part-B Permit,

In addition to providing the findings of the RF], environmental investigation findings and
voluntary interim measures work conducted at the Badin Works prior to the RFI are incorporated to
provide a comprehensive report of site conditions. This report also provides conclusions and
recommendations regarding the need for a Corrective Measures Study (CMS) based on the site

conditions.

1.1  Facility Overview

1.1.1  Site Location and Description

Alcoa’s Badin Works is located on Highway 740 in Badin, Stanly County, North Carolina
(Figure 1-1). The Badin Works occupies 123 acres of land and the fenced, active part of the site is about
90 acres (Figure 1-2). In addition to the main plant arca, Alcoa owns two inactive, capped, and closed
off-site landfills, the Alcoa/Badin Landfill and the Old Brick Landfill (Figure 1-2). The Alcoa/Badin
Landfill is approximately 14 actes in size and is located 500 feet southwest of the fenced part of the plant.
The Old Brick Landfill occupies approximately 3 acres and is approximately 0.75 miles to the northeast

of the Badin Works main plant site, near Badin Lake.

Aleoa began operations at the site in 1915 as a primary aluminum smelter. Principal products
manufactured at the plant site include carbon cathodes and anodes, and continuous cast sheets and
specialty metals, In the smelting process, alumina, an alumipum oxide is reduced to aluminum metal in
carbon-lined, steel electrolytic cells known as “pots”. A conducting, electrolytic bath solution used in the
process contains sodium fluoride and aluminum fluoride. After continued use, the carbon potlining
(“potlinet™) fails and must be removed and replaced. The resulting spent potlining (SPL) is regulated as
waste (K088) by the United States Environmental Protection Agency (USEPA) under 40 Code of Federal
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Regulations (CFR) 261.32. The hazardous constituent of concern in SPL s cyanide (40 CFR 261,
App, VID. F luoride, which is also associated with SPL, is not a RCRA listed hazardous waste or a
hazardous constituent. At fuil operation, Alcoa generates and disposes off-site approximately 2,700 tons

per year of SPL from the production of aluminum,
1.1.2  Environmental Setting
L1L2.1 Regional Geology

The Badin Works is located in the Carolina Slate Belt of the Piedmont Physiographic Province
of North Carolina, The Piedmont typically is subdivided into a series of nottheast-trending belts on the
basis of lithologie, structural, or metamorphic characteristics. The Carolina Slate Beit is characteristically
corposed of Cambrian Age metamorphic voleanic and sedimentary rocks, often identified ag “argillite”
(NC Geologic Survey, 1985). The metavoleanic and metasedimentary rocks of the slate belt have been
locally intruded by igneous rocks. The series of rocks comprising the Carolina $late Belt constitute a
stratigraphic succession, which js probably over 30,000 feet thick and extends east below the sediments of
the coastal plain (Conley, 1962). The belt varies in width from 25 to 70 miles and extends through the
central portion of the state. The belt originates in South Carolina and extends into New England. The
Carolina Slate Belt is flanked to the northwest by medium to high-grade metamorphic rocks of the
Charlotte Belt. To the southeast, the slate belt is overlain by unconsolidated Cretaceous and Tertiary-age

sediments of the Atlantic Coastal Plain.

Weathering of the Carolina Slate Belt rocks often results in a veneer of residual soil overlying
bedrock. Residual soils that retain the relic structure of the parent bedrock are referred to as “saprolite”.
The boundary between soil and rock is often not sharply defined; a transition zong termed “partially
weathered bedrock™ is normally found. Weathering is facilitated by fractures, joints, and the presence of
less resistant rock types. Consequently, the profile of partially weathered bedrock and hard rock is quite
iregular and erratic, even over short horizontal distances. Lenses and boulders of hard rock and zones of

partially weathered rock often are found within the soil mantle, we]l above the general bedrock level,

Alluvial soils, eroded by surface water from hillsides, often blanket the residual soils and
weathered rock in valleys and floodplains. Colluvial soils, sloughed from the hilisides, often collect on

the lower hillsides and at the base of slopes.
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LLL22 Regionat Hydrogeolagy

Groundwater occurs in intergranular pore spaces of the residua] soils and saprolite, and in
fractures present in the bedrock, Residual soils and saprolite, which normally contain clay and silt, are
capable of storing fairly large volumes of water because of their high porosity, The ability of residual
soils and saprolite to transmit water |s fairly low, however, becauge of the small size of the pores and the

complexity of their interconnections,

Unweathered bedrock essentially has no primary (intergranular) porosity. Stresses through
geologic time have fractured the rocks, however, and groundwater is transmifted through these fractures,
In general, storage capacity of bedrock is lower than that of an equal volume of residual soils or saprolite,
but its hydraulic conductivity (ability to transmit water) locally may be greater due to the presence of
fractures. Fractures in the rock become smaller and less numerous with depth, and are normally

insignificant for water supply at depths greater than about 300 feet (Law Environmental, August 6, 1992).

1.L1.2.3  Surface Water

The Alcoa Badin Works is situated near Badin Lake (Figure 1-2). The lake is one of four
reservoirs managed by the Yadkin Division of Alcoa Power Generating Inc., a wholly-owned subsidiary
of Alcoa, for hydroelectric power generation. SWMU No. 3 (0ld Brick Landfill) is situated above and

near a cove of the lake (Figure 1-2).

As shown on Figure 1-2, Little Mountain Creek bounds the Alcoa property, immediately south
of SWMU No. 2 (Alcoa/Badin Landfill). Alcoa’s property line approximates midstream of the creek,
The creek has no known significant public use. The creek flows southeastward from the site and
eventually enfers Mountain Creek (a flow distance of approximately one and one-half miles from the toa
of the Alcoa/Badin Landfill). From its Juncture with Little Mountain Creek, Mountain Creek flows '
approximately one and one-half miles to Lake Tillery. Lake Tillery is a reservoir managed by Carolina

Power and Light for hydroclectric power generation.
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1.2 Regulatory Framework

Figure 13 provides a regulatory summary of the Badin Works RCRA compliance process,
beginning with Alcoa’s submittal of a Part-B Permit application to USEPA and ending with a list of Solid
Waste Management Units ($ WMUs) and Areas of Concern (AQCs) subject to the RFI requirement,
Table 1-1 provides a description and Figure [-4 the location of the plant area SWMUs and AOCs
mcluded in the RFI. Figure 1-2 shows the location of the two off-plant SWMUs; the Alcoa/Badin
Landfill (SWMU Ne. 2); and the Old Brick Landfill (SWMU No. 3) relative to the plant.

In March 1990, Alcoa filed a RCRA Part B permit application with USEPA to store SPL waste
(K0O88) on-site in an enclosed storage building for greater than 90 days. In reSponée to the permit
application, USEPA Region IV contracted A.T. Keamey Inc. and DPRA, Inc. to perform a RCRA
Facility Assessment (RFA) of the Alcoa Badin Works and agsociated off-site locations, The RFA
conducted by the USEPA contractors included a “Preliminary Review” and “Visual Site Inspection”, but

did not include a “Sampling Visit”,

The contractors submitted to USEPA the March 1990 document entitled Interim RCRA Faciliry
Assessment Report; Aleoa Badin Works; Badin North Carolina; USEPA [.D. No. NCD003163542. The
RFA report included recommendations from the contractors that several of the SWMUs/AOCs be
subjected to an RFI (SWMU Nos. 1, 2, 3, and 7), Confirmatory (RFA Phase 1) Sampling
(SWMU Nos. 4, 7% 11, 22, and AOCs-A and -B), or Further Assessment (SWMU Nos. 23, and 33).

In response to the RFA and ensuing additional information provided by Alcoa, the North Carolina
Department of Environment, Health, and Natural Resources (NCDEHNR) Division of Solid Waste
Management (now the NCDENR Division of Waste Management [Department)), in cooperation with
USEPA Region IV, issued the final RCRA Part-B Permit to Aleoa on March 30, 1992. The permit
(No. NCD003162542) became effective on May 4, 1992 and authorizes Alcoa to operate an on-site,

hazardous waste storage facility.

In addition to authorizing the storage of hazardous waste, the permit requires Alcoa to conduct the

following investigation of the facility SWMUs and AOCs:

“ The RFA recommended Confinnatory Sampling of the air compressor portion of SWMU No. 7, the Aerated
Lagoon.
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»  Part VILE requires Confirmatory Sampling of eight SWMUs (Nos. 4,7, 11, 20, 22, 36, 38, and
39) and AOC-A; and

= Part VILF requires a RCRA Facility Investigation of six SWMUs (Nos. 1,2, 3, 25,33, and 35)
and AQC-B,

On June 18, 1992, Alcoa submitted the Confirmatory Sampling Work Plan as required by Part II.E
of the permit. The Confirmatory Sampling Work Plan provided for sampling to evaluate potential
releases of hazardous wastes or constituents from the eight SWMUs and one AQC listed in Part VILE of
the Permit. USEPA sent comments on the Work Plan to Alcoa on J anuary 26, 1993. Alcoa incorporated
USEPA’s comments and on March 12, 1993 submitted a revised Confirmatory Sampling Work Plan.
USEPA approved the Work Plan in a letter to Aleoa dated April 29, 1993,

Alcoa initiated Confirmatory Sampling activities in accordance with the approved Work Plan to
address potential releases from the SWMUs and AOCs subjected to this requirement except for
SWMU No. 7, the Aerated Lagoon. In approving the final Confirmatory Sampling Work Plan, USEPA
agreed to permit Alcoa to defer Confirmatory Sampling at this SWMU pending drainage of the lagoon to

enable soil sampling beneath the lagoon.

Alcoa submitted to USEPA the Confirmatory Sampling Report (Law Environmental,
June 28, 1993), and an addendum to the report (Law Environmental, November 1, 1993) regarding
Confirmatory Sampling of SWMU No. 7, the Aerated Lagoon. USEPA reviewed these reports, and in a
letter dated January 11, 1994 directed Alcoa to in¢lude, in addition to the SWMUs and AOC listed in
Part VILF of the Part-B Permit, RFI activities for SWMU Nos. 4,11, 22, 38, AOC-A, and two newly
identified SWMUs (Nos. 42 and 43). SWMU Nos, 42 and 43 were added based on information provided
by Alcoa to USEPA in a letter dated October 7, 1993. SWMU Nos, 7, 20, and 39 were eliminated from
the RFI based on the Confirmatory Sampling findings.

Alcoa submitted the RFI Work Plan to the USEPA in April 1994, After the Work Plan submittal,
the Department assumed responsibility from USEPA as the authorizing agency for the Badin Works RFT.
The Work Plan subsequently was revised to address Department comments (Revision 1 Qctober 1995;
Revision 2 November 1998; and Revision 3 February 1999). The Department approved the RFI Work
Plan in a letter to Alcoa dated February 10, 1999, Alcoa implemented the approved Work Plan in
September through October 1999 and January 2000.
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In addition to the SWMU's in the approved RFI Work Plan, Alcoa identified two new SWMUs
(Nos. 44 and 46) and subjected them to RFI activities. SWMU No. 44 was added by Alcoa in a letter to
the Department dated October 10, 1996 following voluntary investigation of this area by a geophysical
survey and test borings. SWMU No. 46 was identified as an area of suspected SPL based on an aerial
photo review by Alcoa and was investigated during RFI activities in September 1999. Following
verification of SPL by laboratory analysis of subsurface soil samples, Alcoa reported SWMU No. 46 to

the Department in a letter dated November 22, 1999,

In April 2000, Alcoa submitted a Phase 1T RFI Work Plan to NCDENR, The purpose of Phase Il
was to fill data gaps identified after evaluating the data from the initia] RFI work. The Department
approved the Phase II Work Plan in a Jetter to Alcoa dated June 27, 2000, Alcoa implemented the Phase Il
Work Flan in August and September 2000,

As indicated on Figure 1-3 and Table 1-1, Aleoa implemented the RF] activities for several
SWMUs prior to final approval of the RFI Work Plan by the Department. The investigation work at these
SWMUs was done to enable Alcoa to implement voluntary Interim Measures (IMs). The accelerated

investigation work and IMs are further discussed in Section 2.11 and throughout Section 4 of this report.
1.3 RFI1 Objectives
The objectives of the RFI are as follows:

= Assess whether there have been releases of site constituents of interest (COQls) from the facility
SWMUs and AOCs at concenlrations posing potential risks to human health and the
environment.

« Define nature, extent, and rate of migration of any release of COIs from $WMUs or AQCs at
concentrations posing potential risk to human health and the environment.

+ Characterize the site physical conditions (¢.g., geology and hydfogeology) to understand
potential COI transport mechanisms.

+  Characterize the potential risks to human health and the environment posed by exposure to
media containing CQls.

The basis of these objectives 1s Appendix B.II of the Badin Works Part-B Permit and USEPA’s
RCRA Facility Investigarion (RFI} Guidance (1989a).
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This RFI Report focuses on evaluating potential risks to human health related to the SWMUs and
AOCs. This is appropriate because the Alcoa Badin Works land use 1s industrial and the site is occupied
by active plant operations and/or areas that undergo routine operation and maintenance activities (e.g.,

mowing of capped landfill arcas).

1.4 Land Use and Risk Assessment Considerations

In recent years, USEPA has published proposed rulemaking and guidance that emaphasizes the
importance of considering current and reasonably anticipated future land use and reasonable risk exposure
assumptions throughout the RCRA Corrective Action process. The Advanced Notice of Proposed
Rulemaking (ANFR) for Corrective Action (Federal Register, Volume 61, Number 85, 19432-19464,

May 1, 1996) is congidered to reflect USEPA’s most recent thinking on land use considerations in the
RCRA Corrective Action program, Furthermore, USEPA has emphasized its expectation that the ANPR
will be used as guidance for the RCRA Cormrective Action process [Memorandum from Elliot Laws and
Steven Herman, USEPA Headquarters to RCRA/CERCLA Senior Policy Managers entitled Use of the
Corractive Action Advance Notice of Proposed Rulemaking as Guidance (January 17, 1997)].

The ANPR discusses how site imvestigation, site remediation, land use, and risk assessment are all
linked together. As discussed in the ANPR, the objective of site investigation and remediation activities
is to ultimately achieve conditions such that the site may be used for its “reasonably anticipated future
land use.” This means that all site investigation activities, including the risk assessment, as well as all
evaluations of potential corrective measures, should focus on the development of “practicable and
cost-effective remedies” that are consistent with “reasonable anticipated future land use.” As a result, site
investigation activities, risk assessment exposure evaluations, and remediation activities for an industrial
site (assuming reasonably anticipated future land use is industrial) may differ from a site where future

regidential land use is likely.

In addition to USEPA rules and guidance, North Carolina Senate Bill 1159 Law 1999-198
recognizes the importance of allowing the NCDENR to consider current and future land use in site
remedial action programs. Bill 1159 allows restrictions to be placed on current and future land use to
contro! public exposure to site media (e.g., soil, fill material and groundwater). {f a risk-based approach

is used for a site, the land owner can deed-record the land use restrictions.
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The Badin Works property has been used for industrial purposes since 1915, and it is Alcoa’s
position that the reasonably anticipated future land use for the property is industrial. As a result, the RFI
for the Badin Works was completed on the basis of current and future industrial land use. However, to be
conservative in protecting human health now and in the future, the risk assessment portion of this RF1
also evaluates on-site media concentrations against highly conservative residential values, The
comparison to residential screening values ensures the protection of current off-site residential areas and
also documents for Alcoa and the Department where future work may be required in the unlikely event

land use would change from industrial to residential.

1.5 Primary Constituent of Interest (COI)

The primary COI in the Badin Works soit and groundwater is cyanide associated with SPL that was
disposed on site and in the two off-site landfills. Most of the cyanide in fresh SPL is in the form of free
cyanide. However, once released to the environment, such as that found in the subsurface at the Badin
Works, this free cyanide will quickly convert to iron-cyanide complexes (hexacyanoferrate comnpounds or

ferro-ferric-cyanides — Fe(CN)s).

Free cyanide (CN') and hydrogen cyanide (MCN) are considered the more toxic forms, whereas the
iron cyanides and other complexed cyanides are considerably less bioavailable and therefore less toxic
(ATSDR, 1997). The North Carolina 21. Groundwater Protection Standard (NC 2L Standard) for cyanide
is based on the toxicity assessment of the USEPA reference dose (RD) for free cyanide. In the critical
study upon which the RfD is based, hydrogen cyanide (HCN) was the chemical form administered in the
2-year rat feeding study (USEPA, 2000z). In the gastric environment, HCN is readily dissociates to free
cyanide, and the exposure dose reflects free cyanide (USEPA, 2000a). However, the NCDENR
conservatively applies the NC 2L Standard for (free) cyanide to measurements of total cyanide. The

complexed cyanide found in groundwater at this site is expected to be less bioavailable than free cyanide,

USEPA recognizes that the toxicity of cyanide is highly dependent on the species present
(USEPA, 1992b) and references free cyanide as the applicable form to which the Maximum Contaminarit
Level (MCL) applies (40CFR, Chapter 1, §141.62), As a result, it is Alcoa’s position that for cyanide, the
decision to further investigate or remediate a SWMU or AOC should be based on free cyanide, not total
cyanide concentrations. However, to ensure conservatism in the risk assessment, total cyanide

coneentrations in site media are screened agatnst values that are based on the toxicity of free cyanide.
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The screening values include the Region I1I Risk Based Concentrations (RBCs), USEPA default Soil
Screening Levels (8SLs), NC 8SLs, Federal MCLs, and NC 2L Standard for cyanide, which are all based
on the toxicity of free cyanide. This step ensures total cyanide is not prematurely dropped as a COI in the

risk assessment,

1.6 SWMU-Area Concept

RFI SWMUs/AQCs in the plant area include SWMU Nos. 1,4,11,22,25,33,35, 38,42, 44 and
46 and AOCs —A and -B (Figure |-4, Table I-1), SWMUs in the north end of the plant (North End)
include SWMU Nos. 1, 4, 22, 25, 33, 35, and 44. In accordance with NCDENR’s letter to Alcoa dated
September 9, 1999 and the approved RFT Work Plan, SWMUs in the North End are addressed in the RFI
using the “SWMU-Area Concept”, whereby SWMUs are grouped together based on commonalities.

Groundwater for all the SWMUs in the North End (SWMU Nos. 1, 4,22, 25, 33, 35, and 44) is
addressed using the SWMU-Area concept because the SWMUS are all located within a contiguous
infilled valley, have the same COls, and the COls in groundwater are not traceable to any individual
SWMU. Groundwater beneath the SWMUs and AOCs in the central and southern portion of the plant
(SWMU Nos. 11, 38, 42, and 46, and AOCs-A and -B), and off-site landfills (SWMU Nos. 2 and 3) is
addressed on an individual SWMU and AOC basis.

SWMU Nos. 1, 4, and 33 are grouped into “SWMU Group 1” for the purposes of evaluating soils
bascd on the results of the RF] and interim measures work. These SWMUs are grouped together based on
similar COls, proximity to one another, and commen interim measure ( capped), The soil evaluation is

performed individually for cach of the remaining SWMUs/AQCs.

1.7  Report Organization

Section 2 of this report provides the RFI scope of work and details of the RFI implementation.
Section 3 presents the approach followed in conducting the screening level and quantitative human health
risk assessment. Section 4 presents the RFI findings and risk assessment results. Section 35 presents the
RFI summary, conclusions, and recommendations. Section 6 provides a list of the references cited within

this report.

JAProfectsiA ey Bodind | 20006 1 EARepors 0 1 Il Marci200] e 9 Alcoa Badin, NC Works
RFT Repott
Mazch 2001



®

2.0 RFISCOPE OF WORK

This section describes the activities performed for the Badin Works RFI. Included in this section
are the scope of work for the RFI soil, groundwater, surface water, and sediment investigation; fracture
trace analysis; and residential well survey. In addition, this section describes the RFI data validation
activities and provides an overview of the human health risk assessment. These activities were completed
in accordance with the approved RF1 Work Plan (Alcoa, April 11, 1994; Revision ]1-October 26, 1995,
Revision 2-November 2, 1998; and Revision 3-February 5, 1999) and Phase Il Work Plan (Alcoa,

April 11, 2000).

MFG Inc. (MFG) was responsible for overall management of the RF1, which was comprised of two
phases. The initial phase of RF! field data collection (Phase I) was performed by IT Corporation (IT) in
September and October 1999, and January 2000, IT subcontracted the drilling and test pit work to
Parratt-Wolff Inc. of Hillsborough, NC and surveying work to T.W, Harris of Albemarle, NC. Phase [
laboratory analytical work was performed by Quanterra, Ine. (now Severn Trent Laboratories [STL])
under contract to IT. Quanterra’s NC-certified Tampa, Florida and Austin, Texas Laboratories were

responsible for receipt of RFI samples and coordination of sample analysis.

Phase 11 RFI field data collection was performed by MFG in August and September 2000. MFG
subcontracted the drilling and test pit work to Parratt-Wolff and surveying to T.W. Harris. Phase Il
laboratory analytical work was performed by STL. STL's NC-certified Canton, Ohio laboratory was

responsible for receipt of the Phase 11 samples and coordination of sample analysis.

In addition to the activities described above, this section discusses the integration of pre-existing
site environmental information into this RFI report, Pre-existing infonmation includes RFI data collected
on an accelerated schedule by Alcoa prior to implementation of voluntary interim measures, as well as
previous environmental site investigations. Section 2.11 provides a summary of the pre-existing

environmental information that is incorporated into the RFI report.

2.1 Soil Investigation

A summaty of the RFT soil sampling and analysis program implemented during Phase 1 is provided
in Table 2-1 and Phase 1l in Table 2-2. Table 2-3 provides the analytical methods used to analyze the RFI
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samples. More than 100 seil samples were collected during the investigation. Some of the Phase I
samples were recollected due to missed holding times. The recollected samples are distinguished on
Table 2-1 by the “R” at the end of the sample designation. The RFI soil sample locations are shown on
Figures 2-1, 2-2, and 2-3. Section 2.11 and Section 4 provide details on the utilization of soil data that
pre-dates the 1999 RFI work. Following is a description of the RF1 soil investigation, which followed the
protocol in the approved RFI Work Plan.

2.1.1 Soil Sample Collection Procedures

Equipment used to collect RFT soil samples included a hollow stem auger (HSA) drill rig and
split-spoon samplers, a backhoe, and hand bucket augers. Tables 2-1 and 2-2 identify the sampling

method used to collect each RFI soil sample.

The MSA drill rig and split-spoon samplers were generally used to retrieve soil at test boring
locations where samples deeper than 2 feet were planned. The HSA test borings were advanced using
3 Vi-inch inside diameter (1D) HSAs, and a 1 % ID and 2-inch outside diameter (OD), 2-foot long
split-spoon sampler. Split-spoon soil samples were collected ahead of the lead auger by pushing the
sampler into undisturbed soil with a hydraulic hammer. Upon completion, the borings were backfilled

and sealed with a cement/bentonite grout.

The backhoe was used to excavate test pits to allow for visual investigation of suspected SPL.
Samples were retrieved from the test pits at selected locations using the backhoe bucket, The soil samples
for laboratory analysis were taken from the center of the backhoe bucket. Upon completion, excavated

soil was placed back into the test pit.

Stainless steel hand-operated bucket augers were used to retrigve soil at locations where surface
samples (0-to 6-inches) were collected and where test borings of approximately 2 feet or less were
advanced. The small volume of excess soil generated by boring activities was placed back into the bore

hole,

Immediately upon retrigval by the sampling equipment, each sample designated for laboratory

analysis was properly preparcd and placed into the appropriate sample containers. If a sample was
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designated for VOC analysis, a discrete VOC sample was collected first using an EnCore™ sampler and

containers.

Following collection of soil for VOC analysis, the remainder of the sample was placed into a
stainless steel bow] and thoroughly homogenized with a stainless steel spoon prior to filling sample
bottles for the remaining parameters (e.g., SVOCs, PCBs/pesticides, and inorganics), At SWMU No. 46
{West SPL Area), it was nccessary in a few cases to screen the homogenized soil through a No. 10 sieve
io remove coarse particles or rock fragments in order to obtain a sample that could be analyzed by the
Jaboratory. In one case at SWMU No. 46 (waste sample WA-TP-01-3.5-4.5), the sample was too coarse
to be placed in the sample jars. An attempt to break the sample into smaller pieces with a hammer was
not successful. As a result, the sample was placed in a plastic bag and sent to the laboratory with

instructions to crush the sample and analyze,

Phase 11 soil samples from SWMU No. 35 were screened in the field for PCBs using a Strategic
Diagnostics Ensys™ PCRB test kit. The kit is a system that performs relatively rapid, semi-quantitative
testing for PCBs in soil at a specific action level. MFG personnel utilized a kit that was standardized for
2 parts per million (ppm) using Aroclor 1248, and 1260, which were the only two PCBs detected in Phase
[ 80il samples from this SWMU,

The test kit operation is based on an enzyme-linked immunosorbant assay to determine the
concentration of PCBs. The Kit use¢s an enzyme that has been chemically linked to a2 PCB molecule to
create a PCB reagent (conjugate). The test procedure entails collecting a 5 gram soil sample and
extracting PCBs from it using methanol. To initiate the PCB test, a PCB-enzyme conjugate is added to
antibody-coated test tubes. The soil extract is then added to the test tube. The PCBs from the soil extract
(if present) and the PCB-enzyme conjugate compete for a Jimited number of antibody sites in the teat
tube, After an incubation period, the test tube is rinsed and a color developing solution is added, A
photometer is used to measure the absorbance of each test tube and compared to a standard. Color
development is inversely related to the PCB concentration (darker color indicates less PCB than

calibrated standard material). Selected soil screening results were confirmed by laboratory analysis.

After filling, the soil sample containers designated for shipment to the laboratory were sealed,
labeled, and placed in ice-filled shipping containers. If held overnight before shipping, samples were

placed inside a sample refrigerator within a secure room in plant Building No. 134. Samples were logged
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onto a chain of custody (COC) form and shipped by overnight courier (Federal Express, Airborne or

United Parcel Service) to the laboratory. COC forms are included in Appendix A-1.

Geologic descriptions of the soil samples were recorded int the field book. Test boring logs and

test pit logs are included in Appendix B.

2.1.2  Decontamination Procedure

All soil samples were collected with clean soil sampling equipment. Soil sampling equipment
was decontaminated after use in accordance with the following procedure, as included in the approved
RF1 Work plan:

« Ifheavily soiled, wash with tap water and use a brush to remove soil particles;
»  Wash with tap water/non-phosphate soap;

« Rinse with tap water;

» Rinse with 10 % nitric acid/90% tap water solution;

« Rinse with organic free/analyte free water,

« Rinse with solvent (pesticide grade isopropanol),

» Rinse with organic free/analyte free water,

s Airdry; and

= Cover with plastic.

2.2 Groundwater Investigation

The Phase [ RFI groundwater investigation included installation and development of two
monitoring wells, measurement of groundwater elevations in 44 monitoring wells/piezometers, and
collection of groundwater samples from 43 wells and a free product sample from one well. A summary
of the Phase | RFI groundwater sampling and analysis program is provided in Table 2-4, Several of the
wells were resampled in January 2000 due to the missed holding times for cyanide analysis. The
recollected samples are distinguished on Table 2-4 by the “R” at the end of the sample designation. The
Phase Il investigation included the installation and development of three monitoring wells and collection
JPesin A B 20006, [E¥Reports 001 R FIgs_MarcnZont das 13 Alcoa Badin, NC Works

RFI Report
March 2001



and analysis of groundwater samples from eight wells. A summary of the Phase 1] groundwater
investigation is provided on Table 2-5. The RF] groundwater sample locations are shown on Figures 2-2,
2-3, and 2-4,

Section 2.11 and Section 4 provide discuss utilization of groundwater data that pre-date the RF]
work. The following is a description of the RFI groundwater investigation, which followed protocols

presented in the approved RFT Work Plan.

2.2.1  Monitoring Well Installation and Development

Two monitoring wells (BO16-MW-3 and MW-27) were installed during Phase I RFI activities
and three (OBL-MW-6, MW-28 and MW-29) during Phase Il using a HSA drilling rig, Initially, test
botings were advanced into the subsurface using 3 % —inch ID HSAs. Split-spoon sampling was
conducted ahead of the lead auger to identify soil types and the top of the saturated zone., This

information was used to select the appropriate interval for well screen placement,

At locations OBL-MW-6, MW-27, MW-28, and MW-29, 3 ¥ -inch ID HSAs and split-spoon
samples were used to obtain subsurface lithology and identify the saturated zone for well screen
placement. The borings were subsequently overdrilled using 6 %-inch ID and 10-inch OD HSAs prior to
constructing each well. Boring $42-TB-02 was used to determine well screen placement at BO16-MW-3.
542-TB-02 was abandoned by grouting after reaching the total depth. The borehole for BO16-MW-3 was
drilled using 6 % -inch ID/10-inch OD HSAs within a few feet of boring 542-TB-02,

At MW-27, MW-28, MW-29 and OBL-MW-6, a 2-inch Schedule 40 PVC monitoring well,
consisting of a 10-foot length of 0.010-inch well screen with riser pipe extending a few feet above the
land surface was placed inside the HSA's in the borehole. Placement of remaining well materials inside
the HSAs proceeded in a manrer that allowed the well construction material to fill the annular space
between the casing and borehole as the augers were slowly withdrawn. A sand filter pack was installed
around the well screen and riser pipe to a minimurm height of two feet above the well screen. A minimum
of ane-foot of bentonite pellets were placed above the sand filter pack and hydrated with potable water.

A cement/bentonite grout mixture was placed above the bentonite seal to the land surfage. MW-27,
MW-28, MW-29 and OBL-MW-6 were completed at surface by installing a 4-inch diameter outer steel

protective casing. A two-foot round or square concrete pad was installed at the surface at each well, The
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concrete pad was sloped to promote drainage of precipitation runoff away from the well. B016-MW-3
was constructed in a similar manner, except construction was done inside an open borehole. The soils
(partially weathered rock) encountered in BO16-MW-3 allowed the borehole to remain open during
construction. BOJ6-MW-3 was completed at surface with a steel flush mount well cover and a two-foot
diameter, round, sloped concrete pad. Monitoring well construction diagrams are included in Appendix
B. The monitoring wells were developed no sooner than 24 hours after installation. Wells were

developed by surging and pumping with a 1 % -inch centrifugal purge pump.
2.2.2  Groundwater Sample Collection Procedure

Table 2-4 and 2-5 identify the sampling method used to collect each RFI groundwater sample.
All except two of the monitoring wells used for the RFI were purged and sampled using Teflon-lined
stainless steel bladder pumps with Teflon-lined discharge tubing. Groundwater in MW-FO-2 was purged
and sampled using a disposable Teflon bailer. In addition, a disposable Teflon bailer was used to collect

free-floating product (tubricating oil) from BO16-MW-2.

Prior to initiating well purging for groundwater sample collection, groundwater levels were
measured in each well and the volume of standing water in the well casing calculated. A minimum of
three well volumes were removed from the well and periodic field measurements of pH, specific
conductivity, turbidity, and temperature were recorded. Groundwater samples were collected from the
well when pH was £ 0.1 standard units (SU), temperature was stable, specific conductivity was 10% for
three consecutive volumes, and turbidity was less than or equal to 10 NTU. At the discretion of the field
manager, wells that did not stabilize were sampled after removing five well volumes. Table 2-6 provides a
summary of the final readings of pH, specific conductivity, turbidity, and temperature taken after the well

was purged and prior to sample collection.

When the bladder pump was used for well purging, samples were collected from the
Teflon-lined discharge hose directly into the appropriate sample containers. The samples for dissolved
metals analysis were collected into the sample containers through a 0.45 micron in-line filter attached to

the Teflon-lined discharge hose.

When a Teflon bailer was used for purging and sampling MW-FO-2, it was gently lowered into

and removed from the water column to minimize turbulence. When purging was complete, the sample
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was poured from the bailer directly into the appropriate sample containers. The tree-product sample was

m collected from BO16-MW-2 without purging to allow for collection of sufficient sample volume,

The vials for VOC samples were the only pre-preserved sample containers used for groundwater
sampling. Preservatives were added in the field to the remaining samples as required by method protocol.
Although chlorine is not a chemical associated with the aluminum smelting process, groundwater samples
from three North End monitoring wells (MW-6, MW-7, and MW-16) were field screened during Phase II
for residual chlorine prior to preservation (with NaOH) and analysis for cyanide, as indicated by the state
of North Carolina [15A NCAC 2H.0805(2)). The chlorine test consisted of moistening a small piece of
potagsium iodide-starch test paper with an acetate buffer solution and adding a few drops of the
groundwater sample. If the test paper changes color to blue, chlorine is present, and a reductant should be
added before preservation and analysis. None of the groundwater samples tested from the North End
monitoring wells had an indication of residual chlorine and therefore it was not necessary 1o add the

reductant,

Each sample container was sealed, labeled, and placed in ice-filled shipping containers. If held
overnight before shipping, sampies were placed inside a sample refrigerator within a secured room in
’7‘ plant Building No. 134. Samples were logged onto a COC form and shipped by overnight courier to the

laboratory.
223 Decontamination Procedure

Bladder pumps were field decontaminated after use in a well, Teflon tubing used with the
bladder pumps was dedicated to each well and as a result was not subjected to field decontamination.

Teflon bailers were disposed after use and therefore did not require decontamination.

Field decontamination of bladder pumps was in accordance with the following procedure, as

specified in the approved RF] Work Plan,

.  Wash with tap water/non-phosphate detergent;
+ Rinse with Tap water;

. Rinse with 10% nitric acid/90% tap water solution;
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+ Rinse with organic free/analyte free water:

* Rinse with pesticide grade isopropanol;
+ Rinse with organic free/analyte free water;
+  Alr dry; and

+  Cover with plastic.

The pumps were decontaminated by fully submerging them inside 4-inch PVC tubes filled with
each of the decontamination solutions listed above, The pumps were then flushed with a minimum of 7
cycles of each solution. The outsides of the pumps were washed concurrently with the inside of the

pumps.

2.3 Surface Water and Sediment Investigation

A summary of the Phases | and IT RFI surface water/sediment sampling and analysis program is
provided in Table 2-7. RFI surface water and sediment samples were collected from Little Mountain
Creek at the two locations shown on Figure 2-2. A surface water sample (NE-SW) was collected from

Badin Lake at the location illustrated on Figure 2-4,

The following is a description of the RF1 surface water and sediment investigation, which followed

the protocols in the approved RFT Work Plan,

2.3.1  Sample Collection Procedures

During Phase I, surface water and sediment samples were collected from Little Mountain Creek.
Sampling personnel were positioned downstream of the sample location to avoid having the samples
affected by disturbed bottom scdiments, With the exception of VOC samples, surface water samples were
collected directly into the appropriate sample containers by dipping the mouth of the container into the
stream and filling. The surface water sample for VOC analysis was first collected from the stream into a
500 ml amber glass sample container and then poured into the pre-preserved VOC vials. This was done
$0 the preservative would not be flushed from the vial during sampling and to prevent air bubbles in the
VOC sample container. When collecting the surface water sample from the stream, the mouth of the

containers were positioned upstream.
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An attempt was made to directly collect sediment sample for VOC analysis directly from the
stream bed using the EnCore™ sampler. However, the presence of rocks on the stream bed prevented
direct collection. A sediment sample was collected from the stream bed using a stainless steel spoon and
was screened through a No. 10 sieve into a stainless steel bow] to remove coarse rocks. The Encore
sampler was then used to collect the VOC sample from the stainless steel bowl. The remaining sediment
was thoroughly homogenized and the other parameters (e.g., 5VOCs, PCBs and inorganics) were

collected into the appropriate sample containgrs,

The Phase II surface water sample for trichloroethene (NE-SW) was collected along the west
shore of Badin Lake, east of monitoring well MW-16. The sample was collected by dipping the mouth of
a clean 8-ounce sample jar into the Take water, then carefully transferring the sample into the pre-
preserved 40-ml VOC vials. This procedure was used to keep the preservative from being flushed from
the VOC vials and to remain consistent with procedures used in surface water sample collection during
Phase 1.

After filling, the surface water and sediment sample containers were sealed, labeled, and placed
in ice-filled shipping containers. Samples were logged onto a COC form and shipped by overnight

coutier to the laboratory.
2.3.2 Decontamination Procedures

Decontamination procedures for the sediment sampling equipment followed that described for
soils in Section 2,1.2. There was no equipment decontamination associated with surface water sampling
because of direct collection into the sample bottle. For the VOCs, which were transferred from an amber
glass container to the 40 ml vials, a clean, dedicated amber container supplied by the analytical laboratory

was used each time to collect a surface water sample.
2.4 Field QA/QC Samples

Ficld quality assurance/quality control {QA/QC) samples collected during the RFI include duplicate
samples, trip blanks, and equipment/ficld blanks. In addition to the field QA/QC samples described

below, the field team collected a triple sample volume for every 20 samples of similar matrix to
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accommodate laboratory matrix spike/matrix spike duplicate analysis. Following is a description of the

field QA/QC samples and frequency of collection,

Duplicate Samples: Duplicate samples are useful in documenting the precision of sampling.
Duplicate samples are independent samples collected from the same source and as close as possible in
time during a sampling event. One duplicate sample was collected per analytical parameter for each
group of samples of similar matrix (i.e., solid or aqueous) at a minimum frequency of one duplicate for

every 20 samples collected.

Trip Blanks: Trip blanks are used to assess the potential for cross-contamination by VOCs during
field sampling, handling, and shipping of samples, Trip blanks are sealed samples prepared by the
laboratory that accompany the sample jars from the lab to the field and the samples from field back to the
laboratory. The trip blanks were prepared by the RFI analytical laboratory and were comprised of

analyte-free water in VOC vials. One trip blank was submitted per shipment of VOCs,

Equipment/Field Blanks: Equipment blanks are used to assess the adequacy of the equipment
decontamination in the field and field blanks are used to assess potential for sample cross-contamination
by air-borne contaminants from sources not associated with the sample. Equipment blanks are prepared
by pouring analyte-free water over or through cleaned sample equipment and into the appropriate sample

containers. Field blanks are prepared by pouring analyte-free water directly into the sample containers.

Because the collection of both equipment and field blanks is somewhat redundant (i.e., an
equipment blank would account for contaminants of both air-bome contaminants and equipment
decontamination), Alcoa requested that the Department allow collection of equipment blanks where
non-dedicated sampling equipment is used and field blanks where dedicated sampling equipment is used.

The Department approved this modification in a letter to Alcoa dated September 9, 1999,

A minimum of one equipment blank was collected per parameter for each group of 20 samples
submitted to the laboratory. Equipment blanks for soil and sediment were collected by pouring analyte
free water over cleaned equipment (e.g., stainless steel bowls, split-spoons, or hand augers). Equipment
blanks for groundwater samples were collected through cleaned pumps and Teflon tubing, For dissolved
metals equipment blanks, a new In-line 0.45 micron filter was added to the Teflon-lined discharge hose

prior to collecting the sample. An equipment blank was collected for trichloroethene for the Phase 11
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surface water sample from Badin Lake, by first decontaminating an 8-ounce sampling jar, then adding
analyte free water to the 8-ounce jar. The analyte-free water was then transferred to the 40-ml VOC vials

as outlined above to be used as the blank.

Field blanks were not collected as dedicated equipment (Teflon bailers) were used on only two
wells and two Little Mountain Creek surface water samples (amber bottle for VOCs), and the 1 per

20 QA/QC requirement was accounted for by the equipment blanks.

2.5 Waste Handling and Disposal

All monitoring well development and purge waters, decontamination fluids, and drill cuttings were
properly managed and disposed. Purged groundwater from the plant area and Alcoa/Badin Landfill
meonitoring wells was collected into 5-gallon polyethylene containers with sealing screw-top lids. With
the exception of the purged water from SWMU No, 42 (Building 016) and AOC-A (Fuel Oil Release
Tank), the purge water in the polyethylene containers was transferred to a 120-gallon polyethylene tank,
transported to Alcoa’s 90-day hazardous waste storage arcd, and transferred to 55-galion drums. The
purged water from SWMU No. 42 and AOC-A was transferred directly from the 5-gallon polyethylene

containers to 55-gallon drums, All the drums were securely sealed and labeled.

Purged groundwater at SWMU No. 3 (Old Brick Landfill) was collected into the 5-gallon
polyethylene containers and transferred to a 55-gallon drum staged inside the secured, fenced area. The
drum in the Old Brick Landfill was not transported to Alcoa’s 90-day hazardous waste storage because
this would have required transport over public roadways. Instead, Alcoa shipped the drum directly to a

permitted disposal facility using a licensed hazardous waste transporter.

Purged groundwater and development water from Building 016 wells (BO16-MW-1 and
BO16-MW-3) were disposed of as non-hazardous following receipt and review of the analytical results.
There was no water generated from B016-MW-2. Purged groundwater from all other sampled wells,
development water from newly installed monitoring wells MW-27, MW-28, MW-29 and OBL-MW-6,

and all decontamination fluids were disposed of by Alcoa as hazardous waste.
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Soil cuttings from SWMU No. 42 (Building 016) and SWMU No, 3 (Old Brick Landfill} were
managed as non-hazardous. Soil cuttings from SWMU No. 35 (“O1d” Waste Oil Storage Area) and
SWMU No. 46 (West SPL Area) were managed as hazardous waste by Alcoa.

2.6 Sample Location Survey

T.W. Harris and Associates, Inc., a North Carolina Registered Land Surveyor, surveyed all RFI soil
and sediment sample locations to an aceuracy of 0.1 foot horizontally and vertically. Monitoring wells
installed during the RFI were surveyed to an accuracy of 0.01 foot vertically and 0.1 foot horizontally.
Existing monitoring wells were surveyed previously by T.W. Harris and Associates. Horizontal

coordinates were surveyed 1o both the state plane and plant coordinate systems.

2.7  Fracture Orientation Evaluation

Fracture orientation was evaluated to assess the potential for preferential groundwater flow paths
within bedrock and saprolite. This evaluation ¢onsisted of two tasks: 1) lineament analysis of
topographic maps of the site area, and 2} measurement of fracture orientation on outcrops within a

two-mile radius of the site using a Brunton® compass.

2.7.1  Topographic Lineament (Fracture Trace) Analysis

Lineament analysis of topographic maps is a remote sensing technique used to identify potential
bedrock fracture orientation based on differential weathering of bedrock. Due to the increased surface
area, weathering along fractures typically occurs more rapidly than surrounding unfractured rock.
Straight line segments of streams and/or valleys, termed lineaments, can be used to identify potential
fracture orientations remotely, This method can provide regional information regarding fracture
orientation that can be used to assess the potential for preferential flow of groundwater within bedrock
and saprolite. Lineament analysis, when used in combination with field measurements and local geologic
information provides reliable regional information regarding fracture orientation. Section 4.1.1 provides

the results of the lineament analysis.
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2.7.2  Qutcrop Fracture Measurements

Fracture orientation was measured to assess the direction of potential preferential groundwater
flow paths within bedrock and saprolite in the vicinity of the Badin Works. Due to the expected low
primary porosity (such as interstices between grains of sand) in the bedrock and saprolite, secondary
porosity resulting from fractures is expected to control groundwater flow, Therefore, understanding the
orientation of the fractures as well as the hydraulic gradient is important in understanding groundwater

flow and contaminant transport.

Fracture orientation was measured using a Brunton® compass from 15 separate rock outcrops
within a two-mile radius of the Alcoa Badin facility. A total of 131 fractures were measured at these

outcrops. Section 4.1.2 provides the results of the outcrop fracture orientation evaluation.
2.8 Residential Well Survey

A residential well survey was performed to identify areas within a two-mile radius of the Alcoa
Badin facility that rely on groundwater as their potable water source. This survey was performed by first
obtaining a listing of residences served by the Stanly County Utility Department and by reviewing the
water supply area identified in the Stanly County, North Carolina geographic information system, The
location of these residences were confirmed during a drive-by survey. Areas served by public water were
confirmed by the presence of fire hydrants and water supply meters, both of which were generally visible

from the road. Section 4.2 provides the resuits of the residential well survey.

2.9  Data Validation

As agreed with the Department in a conference call held on November 19, 1999 and documented in
a follow-up letter by MF( to the Department dated November 23, 1999, a minimum of 10 percent
validation of the Alcoa Badin RFI analytical data was performed. The organic data were reviewed
according to USEPA’s National Functional Guidelines for Organic Data Review (USEPA, 1994a). The
inorganic data were reviewed according to USEPA’s National Functional Guidelines for Inorganic Data

Review (USEPA, 1994b) and with respect to method requirements.
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The organic analytical data were evaluated by the following quality assurance/quality contro)
(QA/QC) parameters where applicable: technical holding times and preservation, GC/MS instrument
performance checks, initia) and continuing calibrations, system monitoring compound/surrogate spike
tecoveries, method and field blanks, laboratory contro] samples (LCSs), matrix spike/matrix spike
duplicates (M$/M 5Ds), field duplicates, internal standard areas and retention times, analytical sequence,
compound identification and quantitation, ang transcription, The inorganic analytical data were evaluateg
by the following quality assurance/quality control (QA/QC) parameters where applicable: technica]

holding times and preservation, initial and continuing calibrations, method and field blanks, LCSs,

interference check samples, analytical Sequence, and transcription. Alf results, with the exceptions of
those that were rejected and flagged with an “R” are deemed acceptable and valid for the intended use,
Areas of concern with respect to data quality ang usability are discussed in the respective data validation
reports. Validation reports are provided in Appendix A.2. The entire laboratory data packages are
provided in portable document format (PDF) on a compact disk in Appendix A-3,

to meaningful review. The numbers of samples validated relative to the total number of samples collected

are presented in the Tables 2-8 (soil/sediment samples) and 2-9 (groundwater/surface water samples).

Note that samples MW-6-2639, MW-6-2639D, and ABL-MW-5-2699 were analyzed for
Appendix IX metals, while the other aqueous samples were only analyzed for arsenic, barium, cadmium.
chromium, lead, and selenium (and, in certain instances, mercury), As all metals (except mercury) were
analyzed by the same method (i.e., by trace ICP), it was considered, for validation purposes, that the
review of samples analyzed for the six constituents would also be representative of those analyzed for the

additional Appendix IX metals,
2.10 Background Concentration Evaluation

In order to determine if sojl concentrations were within background levels, a statistical evaluation
of the background soil concentrations for selected compounds was performed. Background samples were

collected from representative sjte areas that are unaffected by potential releases from the RFI
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SWMUs/AOCs. The analytes that were evaluated included the following organic and inorganic
compounds: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene,
indeno(1,2,3-cd)pyrene, arsenic, cadmium, chromium, total and weak acid dissociable cyanide, and
fluoride. These were selected following a preliminary screening of site RFI data against risk-based

sereening values. The statistical evaluation results are presented in Section 4.3,

Few COls were detected in upgradient monitoring wells and as a result, a statistical determination

of background groundwater concentrations was not performed.

2.11 Integration of Pre-Existing Data

Numerous environmental investigations and voluntary interim measures of the Plant Aren,
Alcoa/Badin Landfill, and Old Brick Landfill were conducted prior to 1999/2000 RFI work. The scopes
of these past environmental investigations encompass soil botings and soil sampling, monitoring well
installation and sampling, aquifer characterization testing, and surface water and sediment sampling.
Voluntary interim measures have included soil removal, regrading, capping and run-on control. The
interim mecasures at the On-Site Landfill and Alcoa/Badin Landfill were voluntary and done in accordance
with Interim Measures Work Plans that were approved by NCDENR. The channel and landslide repair
work at the Old Brick Landfi]l, while not interim measures, were also done with NCDENR approval of

the specifications for that work.

The site knowledge gained from the past investigations, voluntary measures, and interim measures
wark are incorporated into this RFI report to arrive at a comprehensive understanding of site conditions.
Section 4 (RF1 Findings) provides an overview of the past work and incorporates the past findings in
making conclusions and recommendations regarding the course of action for SWMUs and AOCs.

Table 2-10 lists the past investigation, voluntary, and interim measures reports previously submitted to
the Department that were completed for the plant area SWMUs/AQCs, SWMU No. 2 (Alcoa/Badin
Landfill), and SWMU No. 3 (Old Brick Landfill). The reader is referred to the individual reports if

additional details are desired.

In addition to the reports previously submitted to the Department, Alcoa has conducted extensive
voluntary groundwater sampling at the Badin Works, Since May 1990, Alcoa has performed periodic

voluntary groundwater monitoring for the plant area wells. Since June 1991, Alcoa has performed
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periodic groundwater monitoring of SWMU No. 2 (Alcoa/ Badin Landfill) and SWMU No. 3 (Old Brick
Landfill). The primary constituents analyzed include total cyanide, free cyanide (by various methods), and
fluoride. Groundwater samples from selected areas of the plant (i.e., SWMU No. 42 and AOC-B) have
been analyzed for VOCs and $VOCs. Since 1992, periodic sampling of the Alcoa/Badin Landfill has
included total and dissolved chromium, nickel, and lead in addition to the free and total cyanide and
fluoride. The historic groundwater elevation data and groundwater quality results are provided in

Appendix D.

[n order to accommodate voluntary Interim Measures work completed by Alcoa, some of the RF]
soil sampling was implemented on an accelerated schedule prior to the Department’s final approval of the
RFI Work Plan. The soil analytical data from many of these accelerated investigations were collected and
analyzed following the RFI protocols and, as a result, are deemed to be suitable for inclusion in the risk
assessment, Table 2-11 provides a summary of the sojl samples collected prior to 1999/2000 RFI

activities that are included in the risk assessment, Figure 2-1 shows the location of these soil sarnples,

In addition to the soil samples, surface water and sediment data (Woodward Clyde, 1997) collected
from Badin Lake are incorporated into the risk assessment. Table 2-12 provides a summary of the
Woodward Clyde surface water samples and Table 2-13 the sediment samples. The surface water and
sediment sample locations are shown on Figure 2-3. The sediment and surface water data were
previously provided to representatives of NCDENR during a meeting in Raleigh, North Carolina on
May 15, 1997.

2,12 Human Health Risk Assessment Overview

The RFT incorporated a risk assessment to evaluate potential risks to human health associated with
releases of hazardous constituents from SWMUs or AOCs. The objective of the risk assessment was to
determine whether releases pose unacceptable risks that warrant further evaluation in the corrective

measures study (CMS).

The role of a SSRA has been clearly defined by USEPA for the RCRA corrective action program in
the ddvanced Notice for Proposed Rulemaking (ANPR) for RCRA Corrective Action (Federal Register,
Volume 61, Nurnber 83, 19432-19464, May 1, 1996). Within the ANPR, USEPA emphasizes that

site-specific risk assessments should be based on the extensive guidance developed under CERCLA
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m ((e.g., Risk Assessment Guidance Jor Superfund (USEPA, 1989b)]. Risk-based concentrations or

screening values were used to evaluate the RF[ data, identify additional data needs, and identify COIs to

include in site-specific risk assessments for individual SWMUS/AQCs. Section 3 provides the details of
the Risk Assessment approach followed for the RET,
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3.0 HUMAN HEALTH RISK ASSESSMENT

This section presents the methodology used to conduct the human health screening risk assessments
and gives a general overview of site-specific risk assessments for SWMUS/AOCs that exceed screening
risk levels. This risk assessment was conducted as part of the Badin Works RFI to evaluate the potential
for adverse human health effects associated with the release of chemical constituents from
SWMUs/AOCs to environmental media at the site. The risk assessment is a baseline evaluation, The
purposc of the risk assessment is to determine whether unacceptable risks associated with constituent
release(s) from SWMUs/AQCs may exist, and to provide a tool for managing risks in the future, if

needed.

3.1 General Approach

The risk assessment portions of the RFI are presented on a SWMU/AOC by SWMU/AOC basis,
with two exceptions. North End groundwater is presented using the SWMU-Area concept because the
commingling of plumes in the contiguous infilled valley makes COls untraceable to any individual
SWMU. The SWMUs included in the North End groundwater SWMU-Area concept are SWMU Nos. 1,
4,22, 25,33, 35, and 44,

Also, soils at SWMU No. | (On-Site Landfill), SWMU No. 4 (Former K088 Storage Pad), and
SWMU No. 33 (Wet-Weather Run-on Diversion) are addressed together using the SWMU-Area concept
as SWMU Group 1 due to their proximity to one another, common COls, and commeon interim measure

(capped).
The risk assessment follows the general approach to conducting risk assessments as specified in
USEPA’s Risk Assessment Guidance for Superfund [RAGS (USEPA, 1989b)] and consists of the

following parts:

e Data evaluation;

Identification of COls;

&

Exposure assessment;
» Toxicity assessment; and
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» Risk characterization and uncertainty analysis,

The steps of data evaluation, identification of COlIs, and a preliminary exposure analysis make up a
screening-level risk assessment. Each SWMU/AQC is subjected, at a minimum, to a screening-level risk
assessment, If concentrations of constituents in SWMU/AOC media are lower than screening-level risk-
based concentrations, then risks are shown to be acceptable without further quantitative risk assessment.
Conversely, if screening-level risk-based concentrations are exceeded in SWMU/AOC media, then a
quantitative risk assessment is carried out to determine whether site-specific risks are acceptable. In a
quantitative risk assessment, the COls are carried through the steps of exposure assessment, toxicity

asgegssment, and risk characterization,

The following sections discuss in detail the Screening-Level Risk Assessment methods (i.e., data
evaluation, identification of COTs, and the preliminary exposure analysis) and briefly discuss the
remaining steps of quantitative risk assessment. More details of the site-specific risk assessment methods
are found in Appendix E-1 and are referenced in the SWMU/AOC-specific discussion in Section 4 for

those areas requiring 4 quantitative risk assessment.

3.2 Data Evaluation

Data evaluation was performed to determine if the data are appropriate and of sufficient quality for
use in performing the risk assessment. The evaluation consisted of a review of the quality and quantity of
the analytical data. Specifically, data collected during the RFI were evaluated according to six data
usability criteria, as specified in Guidance for Data Usability in Risk Assessment (Part A) (USEPA,

1992a). These six criteria include:

» Evaluation of data sources:
« Review of documentation;
»  Assessment of analytical methods and detection limits;

» Evaluation of data quality indicators (completeness, comparability, representativeness,
precision, and accuracy);

+ Datareview; and

« Data reports and assessment.
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The analytical data used in the RFI risk assessment were generated in accordance with the
analytical methods specified in the approved RFI Work Plan (Alcoa, 1999) and Phase II Work Plan
(Alcoa, 2000). The detection limits were assessed and found to be in agreement with those routinely and
reliably achicved by the approved analytical methods. The remainder of the data quality evaluation was
performed on the data set as a whole through validation of a representative portion of the data (minimum

of 10 % of the entire dataset). The data validation information was presented in Section 2,9,

The validation results indicate that the data are of sufficient quality for use in this risk assessment.
The data validation process necessarily qualifies some of the analytical data. A small amount of data
were qualified with an “R,” rejected as unreliable, and therefore not used in this risk assessment. These
include non-detect sample values for 5ol samples from SWMU No, 44 for specific compounds that are
unrelated to site activities: acrolein; acetonitrile; propionitrile; isobutyl alcohol; 1,4-dioxane; 2,4-
dinitrophenol; 4,6-dinitro-2-methyiphenol; 1,3,5-trinitrobenzene; and 4-nitroquinoline-1-oxide.
Likewise, sample concentrations that were found to be less than five times (ten times in the instances of
common laboratory contaminants) the levels detected in associated field or laboratory blanks were not
used in the risk assessment as these values may not be representative of actual site conditions.
Constituents qualified “U” were not detected; and the value presented is the analytical detection limit.
Non-detected constituent concentrations were incorporated into exposure point concentrations, where
calculated, at one-half of the reported detection limit. All other qualified data as well as unqualified data

were used in the risk assessment at the reported concentrations.

The data quantity evaluation was performed separately for each SWMU/AQC (or SWMU-Area)
and included the evaluation of observed laboratory concentrations relative to screening values, spatial
distribution of detections, and whether or not the sample locations adequately bounded apparent releases.
Where it was determined that sufficient data had been collected, the risk assessment evaluation
proceeded. In areas where the data evaluation indicated that more data collection was necessary,
additional samples were proposed and collected during Phase I1. Following Phase 11, sufficient data were

available to complete all risk evaluations.,

3.3 Identification of COlLs

A screening level risk assessment of site analytical data was performed for each SWMU/AOC to

identify tite COls in site media that warrant evaluation in the quantitative risk assessment. The
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identification of COIs was conducted by comparing the maximum concentrations of detected constituents
to conservative screening values. The screening procedurs for soils included comparison with
background concentrations, the USEPA Region 111 Risk Based Concentrations (RBCs) for both industrial
and residential exposures, a calculated default soil screening level (S8L) based on the North Carolina
(NC) groundwater protection (2L) standards, and the default USEPA SSL for groundwater protection.
For the purpose of illustrating the general screening rationale, the screening process for evaluation of the
soil data are presented graphically in Figure 3-1. The screening process considers the soil direct contact
pathway and the soil to groundwater pathway separately because the exposure endpoints are different.
The screening procedure for groundwater included screening against NC 2L Standards and Federal
Maximum Contaminant Levels (MCLs). The following sections describe the screening process and the

screening values used,

3.3.1 Background Screening for Soil

Representative background values were calculated for a number of analytes that may be
attributable to natural or anthropogenic background. Samples collected for background determination
were analyzed for total metals and PAHs. Background statistical evaluations were focused on specific
inorganic compounds and PAHs that tend to be relatively more toxic. These are cyanide, fluoride,
arsenic, cadmium, and chromium for inorganics and benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene for organic constituents.
Section 4.3 describes the methodology used to calculate representative background values for these
constituents. For each SWMU/AOC or SWMU Group, the maximum concentration of each of these
constituents was compared to the respective calculated background concentration. [f the concentration of
a particular constituent was less than the background concentration, the constituent was identified as

being within background levels and eliminated as a COI.

3.3.2  Soil Direct Contact Screening

The soil direct contact screening was conducted by comparing the maximum constituent
concentration to the respective screening value, The screening values used for direct contact exposure
pathways included the USEPA Region J1I RBCs (USEPA, 2000b) for both residential and industrial

eXpOSure SCEnarios.
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Maximum detected concentrations were first compared to the USEPA Region TII residential
RBC. If the maximum detected concentration was less than the residential RBC, the constituent was
eliminated from further evaluation in the direct contact risk assessment both on- and off-site because the
residential screening values are lower than the respective industrial values. [f the constitient maximum
concentration exceeded the residential RBC in surface soil, the constituent was retained as a COl in an
evaluation of potential off-site residential risks, It is assumed that constituents in subsurface soil (i.e.,
greater than 0.5 fi-bgs) do not have the potential to migrate via wind erosion to off-site areas. Therefore,
constituents that exceeded residential RBCs in subsurface soil only were not included as COls for the

off-site residential scenario.

Constituents exceeding the residential RBC were further evaluated with respect to on-site
exposures by comparing the maximum concentration to the USEPA Region Il industrial RBC. If the
maximum detected concentration was less than the industrial RBC, the constituent was eliminated from
further evaluation in the direct contact risk assessment for on-site exposures. If the constituent maximum

concentration exceeded the industrial RBC, it was retained as a COI in the site-specific risk assessment.

3.3.3  S0il to Groundwater Screening

The detected constituents in soil samples were evaluated with respect to the potential for leaching
to groundwater. The purpose of this evaluation was to determine if constituents detected in soil can
migrate to groundwater in concentrations exceeding the NC 2L Standards or Federal MCLs. It should be
noted however, that exceeding the soil to groundwater screening value does not necessarily indicate that
Jeaching will occur, rather it indicates that constituent concentrations warrant further evaluation with
respect to the potential for leaching. The following paragraphs describe the process used for evaluating

the potential for migration from seil to groundwater.

The soil to groundwater leaching evaluation used the methodologies presented in the USEPA Soil
Sereening Guidance (USEPA, 1996a) to calculate SSLs. This guidance uses a linear equilibrium
soil/water partitioning equation to estimate constituent migration in soil leachate. These equations back-
calculate an acceptable target soil concentration based on an acceptable target groundwater concentration.
The default assumptions in the model result in conservative soil target concentrations that tend to
overestiinate the degree of leaching to groundwater. The SSLs were calculated using the default input

values and a dilution attenuation factor (DAF) of 20. The Department has adopted this approach with the
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substitution of NC 2L groundwater standard as the target groundwater concentration. In cases where a
NC 2L Standard did not exist, the default USEPA SSL was used in place of an $SL derived from the
NC 2L Standards. The equation for the caleulation of the SSLs and the default input values are as

follows;
!
C\'aﬂ = Cg\n[k.r + &-%H"—)}df
Py
Where:
Cei = Caleulated concentration in soil
Cew = Target concentration in groundwater; constituent specific
df = Dilution factor; 20
| = Soil-water partitioning coefficient; constituent specitic
for organic constituents ky = Koo¥foc
for inorganic constituents k. = kq
Koo = Soil organic carbon-water partitioning coefficient; constituent specific
. = Fraction of organic carbon; 0.001 kg/kg
kq = §oil-water partitioning coefficient for metals; constituent specific
O = Water filled soil porosity; 0.3 /1
0, = Air filled soil porosity; 0.13 111
Py, = Dry bulk density; 1.5 kg/l
H = Dimensionless Henry's Law Constant; constituent specific.

The constituent specific values for the input variables are presented in Table 3-1.

The maximum concentrations of detected constituents were compared 1o the calculated default
g§Ls. Constituents with maximum concentrations less than the $SLs were eliminated from further
consideration in the leaching portion of the risk assessment. Constituents found to exceed the calculated
$SL were evaluated and where appropriate carried forward into the site-specific risk assessment for

groundwater.
3.3.4 Groundwater

A SWMU-Area approach was applied to groundwater in the North End because SWMUs in this
area have the same COls and are located within the same contiguous infilled valley. As aresult, the COls
in North End groundwater have commingled, making releases not traceable to any individual SWMU.
Therefore, data from the wells in this area were combined in the screening-level risk assessment.

SWMUs included in the North End SWM U-Area approach are SWMU Nos. 1, 4,722,25, 33,35, and 44,
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Groundwater evaluations for all other $WMUs/AOCs were conducted on an individual SWMU/AQC

basis,

Detected constituents in groundwater samples were compared with the NC 21 Standards
(15A NCAC, Subchapter 2L.0202(g), Groundwater Quality Standards, amended November 1994),
Interim Standards (see Appendix E Table 1E) and Federal MCLs (USEPA, 1996¢). If the maximum
detected concentration of a constituent was greater than the screening value, then the constituent was
identified as a COT for groundwater. There are no complete exposure pathways with groundwater as the
plant does not use groundwater for production or drinking purposes. In addition, potential residential
wells are either hydraulically isolated or upgradient of the Badin Works on-site and offusite
SWMUs/AOCs. The results of the residential well survey are further discussed in Section 4.2, Becauge
there i3 no complete exposure pathway, a quantitative risk assessment of exposure to COlIs was not
conducted for groundwater. However, COIs in groundwater may migrate to surface water in three areas:
from the plant area lo Badin Lake in the Alcoa embayment, from SWMU No. 2 (Alcoa/Badin Landfill) to
Little Mountain Creek, and from SWMU No. 3 (Old Brick Landfill) to Badin Lake. Therefore, COls in

groundwater were the focus of risk screening of surface water and sediments,

3.3.5 Surface Water

Surface water samples collected during the RFI from Little Mountain Creek and Badin Lake and
prior to the RF] from Badin Lake (Woodward Clyde, 1997) were evaluated to determine if site-related
constituents were present al concentrations that warrant evaluation in the quantitative risk assessment,
The Woodward Clyde (1997) data include 17 surface water samples collected in the embayment to the

east of the plant and one surface water sample collected near the Old Brick Landfill.

In the screening process for surface water, the maximum concentration of detected constituents
was compared to the North Carolina 2B (2B) surface water standards (NC 2B Standards) for the
protection of human health [Class WS-IV Waters, 15A NCAC02B.0216(3)(g)(i,i)] and to the USEPA
Water Quality Criteria (WQC) (USEPA, 1999b). If the maximum concentration of the detected
constituent was less than the published value, it was eliminated as a COI in the quantitative risk
assessment. If the concentration of a constituent exceeded the screening value, it was carried forward for
evaluation in the quantitative risk assessment. Constituents for which there is no 2B Standard or WQC

were not identified as COls.
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3.3.6 Sediment

The concentrations of detected constituents in sediments in Little Mountain Creek (RFI data) and
Badin Lake (Woodward Clyde, 1997) were evaluated to determine if quantitative evaluation in the risk
assessment was warranted for this medium. Sediment data were collected in the Little Mountain Creek
area to evaluate whether, prior to capping SWMU No. 2, constituents may have been released to
Little Mountain Creek via runoff of surface soils, discharge of seeps, or discharge of groundwater
containing landfill COIs. Badin Lake sediment data were collected from the embayment east of the plant
and from the cove near SWMU No. 3 to evaluate the presence of COls in sediment at these locations.
The maximum concentrations of detected constituents were compared to USEPA Region III RBCs for
industrial s0il because there are no standardized human health risk-based soreening criteria for sediments.
However, the use of industrial soil RBCs for sereening sediment concentrations for human health is
conservative because potential contact with sediments would be significantly lower than the frequency of

contact assumed for industrial soil (e.g., 250 days per year).

If the maximum detected concentration of 2 constituent exceeded the human health screening
values, the constituent was retained as a COI in the site-specific (quantitative) risk assessment. If the
maximum detected concentration of the detected constituent was less than the screening value, the
constituent was gliminated from further evaluation in the site-specific risk assessment. If there were no
constituents with concentrations exceeding the screening criteria, then risks were regarded to be

acceptable and a site-specific risk assessment was not required.

3.4 Exposure Assessment

Exposure assessment is the process of qualitatively characterizing the exposure setting and potential
receptors as well as quantitatively measuring or estimating the intensity, frequency and duration of human
exposure to an agent in the environment. The exposure assessment generally follows the recommendations
for conducting an exposure assessment provided by USEPA in RAGS (USEPA, 198%b), and the more
recent guidance in USEPA's Guidance for Exposure Assessment (USEPA, 1992¢, 1997h). This exposure
assessment considered current and reasonably expected future land use at the site. This is consistent with
the ddvanced Notice of Proposed Rulemaking (ANPR) for Corrective Action (Federal Register, Volume
61, Number 85, 19432-19464, May 1, 1996), which references the criteria from USEPA’s Land Use in
the CERCLA Remedy Selection Process (USEPA, 1995). Current land use associated with SWMUs and

AQCs is industrial and has been since 1915, Surrounding land uses are commercial, residential and
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recreational. For the landfl] areas, development for alternative future land uses is restricted since the

objective is to manage the landfij COVET 10 assure its integrity against future releases,

A qualitative exposure assegsment (preliminary exposure analysis) was performed in the screening-
level risk evaluation for each SWMU, and is described below in Section 3.4.1. Section 3.4.2 gives a brief
summary of quantitative exposure assessment methods used in the site-specific risk assessments that were
needed to evaluate some of the SWMUs/AQCs.

3.4.1 Preliminary Exposure Analysis

which receptors may potentially come in contact with COJs in environmental media are presented in Section
4 for those SWMUs/AQCs that require g site-specific risk assessment, Methods for quantifying these
eXposures are presented in Appendix E-1 and referenced in the respective SWMU/AQC sections of

Section 4.

Table 3-2 presents a preliminary exposure analysis of the SWMUs/AOCs of the Alcoa Badin RFI,
The exposure analysis includes potentially affected environmental media, the environmental setting, and
potential receptors for each SWMU/AQC. Currently with the exception of SWMU No. 44 (Pine Tree
Grove Area), the plant is fenced and contains the buildings, equipment and infrastructure to support the
plant operations. As a result of limited access to the site, the potentia) on-site receptors include industrial
workers who, depending on the location or conditions of a specific SWMU/AOC, may have varying
potential for exposure to COIs in soj]. Most SWMUs/AOCs are located in areas where plant workers are
not routinely present. Contact with the SWMUs/AOCs is infrequent and would primarily be related to
Some nen-routing activity such as digging for repair or construction, Although it is possible that someone |
could trespass on the Badin Works property, this is unlikely to occur on the main plant area because it is
fenced and monitored by security persotne], A trespasset scenario is potentially relevant for SWMU No, |
44 (Pine Tree Grove) because this area Hes outside of the plant fence. SWMU Nos, 2 and 3 are fenced,
but differ somewhat from many of the plant arca SWMUS/AOCs because they are more isolated
(especially SWMU No. 3} and have no structures on them. SWMU Nos. 2 and 3 are likely to have less :

frequent contact by industrial workers but may be more vulnerable 1o a trespassing scenario.
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Potential off-site receptors were identified and evaluated in the risk assessment where a release
from a SWMU or AQOC may result in the potential for transport of on-site COIs to an off-site receptor.
The areas adjacent to the plant boundary include residential, recreational and commercial areas, The
ground cover on the site is predominantly grass, gravel or pavement, and the cover likely reduces the
potential for windborne particle migration to off-site areas, Air pathways to off-site areas are not likely to
be significant given the surface cover of the site areas. However, to maintain conservatism in the risk

assessment, it was assumed possible that COls in soil may be released to air and migrate off-site.

In order to evaluate the receptors in the off-site residential, recreational, and commercial areas,
the on-site surface soil data were first screened against the residential RBCs, If the SWMU/AQC
constituent conecentrations were less than the residential values, an off-site evaluation was not conducted,
If the concentrations in surface soil exceeded the residential eriteria, the offusite receptors were evaluated

in the site-specific risk assessment.

As explained previously, there are no current nor likely future complete exposure pathways by
direct contact with COls in groundwater. Alcoa owns the property adjacent to the surface water body and
as a result residential wells cannot be installed. Furthermore, a residential well survey ¢onfirms that all
residences in the vicinity of the site are supplied by the Stanly County Utilities Department. The nearest
drinking water well is approximately 0.3 miles hydrogeologically upgradient of the plant, However,
groundwater migrates to surface water and sediment in Little Mountain Creek downgradient of SWMU
No. 2 (Alcoa/Badin Landfill) and 1o surface water and sediment in Badin Lake downgradient of the plant
and SWMU No. 3 (Old Brick Landfill), If the risk screening indicates that there are site-related COIs in
surface water and/or sediment, then further evaluation of potential receptors is warranted. The most
relevant current and future receptors for Little Mountain Creek are an industrial worker that is very
infrequently present and a trespassing youth receptor. East of the plant, a different set of potential
receptors is relevant for Badin Lake because it is used by the public for recreational purposes. Therefore,
potential receptors in the lake include an adult swimmer, a child swimmer, and persons who put boats into

the lake from the beat launch area.

The site has been industrial since 1915 and is rcasonably anticipated to remain industrial in the
future, Therefore, potential future on-site exposure scenarios are expected to be industrial only. Some
SWMU/AQC areas that are currently undeveloped on the site (e.g., SWMU No. 11), could be developed

as active process areas in the future. Therefore, while under current conditions an infrequent industrial
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worker may be relevant, a full-time industrial worker may be more appropriate to consider under future
conditions. With potential redevelopment, construction may occur in non-landfill SWMU/AQC areas in
the future. Construction activities are assumed to be one time exposure events for the workers involved

and provide an opportunity for exposure to subsurface soil COlIs.

3,42  Methods for Quantitative Exposure Assessment (Applied in Site-Specific Risk Assessments
of SWMUs/A0Cs)

This section gives a general overview of methods followed to quantitatively estimate exposure in
a risk assessment. These steps include identifying complete exposure pathways for receptors, and
calculating exposure dose through estimates of exposure point concentrations and exposure parameters
basced on assumptions of potential contact with site environmental media. SWMU/AOC-specific
exposure assessment information is presented in Section 4 and in Appendix E-1 for those SWMU/AQCs

that require site-specific risk evaluation.

3.4.2.1 Idcntification of Exposure Pathways

This section describes the potential pathways by which the receptors could be exposed to
constituents located at or released from the SWMUs/AOCs. An exposure pathway is a description of the
mechanism by which an individual may come into contact with constituents in the environment. In
accordance with USEPA Risk Assessment Guidance (1989b), the significant potential exposure pathways

applicable to the site have been identified and incorporated into the risk assessment,
An exposure pathway is defined by four elements (USEPA, 1989b):
= A source and mechanism of constituent release to the environment (e.g., historic landfill with

migrating leachate);

+ An environmental receiving or transport medium (e.g., soil, groundwater) for the released
constituent;

+ A point of potential contact with the medium of interest {e.g., exposed surface soil or air); and

+  An exposure route (e.g., ingestion, dermal contact, or inhalation) at the contact point.
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An exposure pathway is considered "complete” if all elements are present. The characterization
of the potential exposure pathways at the site, and whether each pathway is complete, is presented in the

risk assessment sections of the SWMU/AQC discussions in Section 4 and in Appendix E.

3.4.2.2  Quantification of Exposures

Potential exposure to constituents in the environment is directly proportional to concentrations of
the constituents in environmental media (e.g., soil and air) and characteristics of exposure (e.g., frequency
and duration). The site-specific risk assessments present the reasonable maximum exposure (RME)
exposure estimate, as recommended in USEPA guidance RAGS (USEPA, 198%b). The RME is the
“maximum exposure that is reasonably expected to occur at a site,” and USEPA has indicated that factors
included in estimating exposure are a combination of both average and 95th percentile values (USEPA,
1989b).

An exposure dose 1s an cstimated amount of exposure that is caloulated from COI exposure point
concentrations and assumptions of the degree of contact a receptor has with site environmental media.
Doses are presented in this risk assessment as a dose rate per unit body weight (mg/kg/day). The
"Average Daily Dose" (ADD) or "Lifetime Average Daily Dose” (LADD) is the general parameter used
to quantify exposure doses in site risk assessments. The ADD is used as a standard measure for
characterizing long-term non-carcinogenic effects. The LADD addresses exposures that may occur over
varying durations, which are averaged over a 70-year human lifetime; these are used in estimating
potential carcinogenic risks. Algorithms for calculating ADD and LADD for complete exposure
pathways that are evaluated in the SWMU/AQC site-specific risk assessments of Section 4 are provided

in Appendix E-1.

Exposure Point Concentrations (EPCs)

The levels of constituents at exposure points are generally referred to as EPCs, and the
analytical results for samples from a given area are combined to derive a single EPC for each constituent.
An EPC represents the level of an individual COI te which potential receptors may be exposed. In the

RFI risk assessment with the exception of ambient air concentrations, EPCs were statistically calculated

from sampling data.
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The concentrations of constituents at specific exposure points will vary over space and time,
However, a single estimate of an EPC is needed for deterministic risk assessment calculations according
to agency guidance (USEPA, 1989b, 1992b). This single value is used to represent the average
concentration to which a person would be exposed over the area and duration of the chronic exposure that
is assumed in the risk assessment. Depending on a number of factors, including the distribution of the
data (normal versus lognormal), the proportion of the samples reported as non-detect (ND), and the total

number of samples, there are several statistical parameters that may be used to estimate EPCs.

‘The most appropriate estimate of the representative concentration to which a receptor will be
exposed over an extended period of time is the mean concentration (USEPA, 1992b). Because the true
mean concentration of a constituent can never be known, an estimate of the mean based on the collection
of samples is made using the 95% upper confidence limit (95% UCL). If the 95% UCL exceeds the
maximum detected concentration, then the maximum detected concentration was applied as the RME
EPC.

The following describes the statistical approaches used to calculate the mean and 95% UCL of
the mean for COls in specific environmental media. The data for each COI in a specific exposure
medium were tested for fit to a normal distribution with the Shapiro-Wilk test (Gilbert, 1987). If the data
fit a normal distribution, the 95% UCL of the arithmetic mean of the normal distribution (USEPA, 1992b)
was then calculated as the representative concentration for expostre of receptors. If the data do not fit a
normal distribution, the data were transformed using the natural logarithm and tested for fitto a
lognormal distribution with the Shapiro-Wilk test. If the data fit a2 lognormal distribution or were
nonparameiric, then USEPA (1999%a) guidance was followed to calculate the 95% UCL using a
nonparametric means (i.e., a bootstrap or Jackknife method). Air concentrations of constituents released
from soil are calculated with simple emissions and dispersion models provided in USEPA Soil Screening

Guidance (1996a). Specific methods are presented in Appendix E-1.3.

Exposure Parameters

The quantitative estimation of constituent intake involves the incorporation of numerical
assumptions for a variety of exposure parameters. Exposure parameters were based on factors outlined in
the “Exposure Factors Handbook™ (USEPA, 1997b), the primary scientific literature, and on bast
professional judgment of the site-specific characteristics. Exposure parameters used in the site-specific

risk assessments are presented in Appendix E-1 following reference in Section 4.
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clevations are provided in Appendix D. Free-floating product (lubricating oil) has been observed in
BO16-MW-2. However, VOCs and SVOCs have never been detected in groundwater samples collected at
this SWMU. In October 1998, 0.2 feet of free product was noted in BO16-MW-2. A sample of the
lubricating oil was collected following RFI sampling protocols and submitted for a petroleum fingerprint
analysis by Centre Analytical in State College, Pennsylvania, At the same time, a sample of the used
compressor lubricating oil from the air compressors was submitted for fingerprinting to determine if the

oil in the well was the same lubricating oil used in the air COMPIESSOr.

The oil samples collected from monitoring well BO16-MW-2 and the Building 016 compressor
were determined by Centre Analytical to be similar in composition. The primary compounds, chemical
class and molecular formula for the largest peaks on the sample chromatographs for the BO16-MW-2 and
compressor oil samples are provided on Tables 4-40 and 4-41. The kind of lubricating oil released at
SWMU No. 42 is essentially a dewaxed paraffin,

4.4.12.2 Summary of Voluntary Work

Accessible, contaminated soils associated with the SWMU were removed in 1991 and 1994 in
conjunction with air compressor upgrades. Buried plastic air compressor blowdown lines were replaced

with iron piping in February 1999,

4.4.12.3 Phase I RFI Data Summary

Two soil borings (S42-TB-0] and 542-TB-02) were installed during the Phase I RFI activitics
at the locations illustrated on Figure 4-25 to assess for visua) evidence of lubricating oil. No visual
evidence of il was found in the soil borings, BO16-MW-3 was installed within a few feet of 842-TB-02.
BO16-MW-3 was installed to assess whether groundwater was impacted with dissolved phase

constituents.

An oil/water interface probe was used to determine if free-floating oil was present in
BOI6-MW-1, BO16-MW-2, and B016-MW-3. In the absence of free-floating oil, groundwater samples
were collected from BO16-MW-1 and BOI6-MW-3 during the RF1 and analyzed for VOCs and $VOCs.

Groundwater was not sampled at BO16-MW-2 due to the presence of free-floating product (lubricating
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oil) in the well. However, a sample of the lubricating oil was collected from the well and analyzed for
YOCs and SVOCs. Table 4-42 provides the analytical results.

4.4.12.4 Surface and Subsurface Conditions

The ground surface within Building 016 is a concrete floor. The surface immediately outside
and hydraulically downgradient (east) of Building 016 is vegetated with grass. At $S42-TB-01 and
$42-TB-02 (B0O16-MW-3), a dark-brown sandy silt (topsoil) with weathered slate fragments is present
beneath the grass. Reddish-brown to yellowish-brown clayey-silt fill with fragments of weathered rock is
generally present from 0.5 to 6 ft-bgs (Figure 26). Olive-colored weathered slate (residuum) is present
from approximately 6 ft-bgs to the total depth of deepest boring (16 ft-bgs). The weathered slate is
described as hard at 14 fi-bgs, S42-TR-01 and 542-TB-02 did not encounter any evidence of free product

during drilling.

At B0O16-MW-1, red-brown silty clay is present beneath the topsoil to a depth of 17 ft-bgs
where bedrock was encountered. At BO16-MW-2, the red-brown silty clay is present from beneath the
topsoil to total depth of the boring (17.5 ft-bgs). Bedrock was not encountered in BO16-MW-2,

A free product thickness of 0.09 feet was measured on September 29, 1999 above the water

table in BO16-MW-2. Free product was not present in B0O16-MW-1 and BO16-MW-3.

B016-MW-2 15 believed 1o be within a backfilled area possibly associated with the
Building 016 foundation. As illustrated on Figure 4-26, residual soils/partially weathered bedrock are
relatively shallow at BO16-MW-3 (about 6 ft-bgs) and at BO16-MW-2 residual soils/partially weathered
bedrock were not encountered at the total depth of the boring (17.5 ft-bgs). The residual soils/partially
weathered bedrock were excavated from the BO16-MW-2 area during construction of the foundation for
Building 016 and the air compressors located in this building. The backfill materials, although of low
permeability (e.g., silt and ¢lay), are more permeable than the surrounding natural residual soils (e.g., the
weathered bedrock/residual soils found at 6 fi-bgs in BO16-MW-3), resulting in a local “bathtub” effect in
the foundation area. The oil observed in B0O16-MW-2 is believed to be trapped inside of the foundation

fill materials and localized very near to the Building 016 foundation area (Figure 4-26).
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4.4.12.5 Screening Level Risk Assessment for Groundwater

Figure 4-25 provides the well locations and selected analytical results for the Iree-product
sample, There were no VOCs and SVOCs detected in the groundwater samples from B016-MW-1 and
BO16-MW-3. Appendix IX organic constituents detected in the oil sample are methylene chioride
(0.7 mg/), bis(2-cthylhexyl)phthalate (600 mg/!), and Di-N-Octy! Phthalate (360 mg/l). However, the
laboratory report for the free-product sample states that methylene chloride was introduced by the

laboratory.

4.4.12.6 Conclusions and Recommendations

A thin layer (0.09 foot) of lubricating oil was found on top of groundwater in BO16-MW-2.
However, the oil is believed to be trapped within fill materials in the immediate vicinity of the
Building 016 foundation and unable to mjgrate to surrounding, less permeable natural soils. Monitoring
results for wells BO16-MW-1 and B016-MW-3 support this finding. The oil/water interface probe did not
detect free product in these wells nor were VOCs and $VOCs detected in the groundwater samples.
Based on the past voluntary work and RF] findings, no further action other than a periodic check for free
product in BO16-MW.2 and free-product removal from this well, if present, is recommended for this
SWMU.

4.4.13 SWMU No. 43: Overhead Crane Rebuild Structure

The Overhead Crane Rebuild Structure is located in the west-central part of the plant facility,
north of Building 061, It was an open structure consisting of a non-reinforced concrete slab
(approximately 65 feet x 30 feet x 5 inches) and a sloping metal roof supported by steel columns
(Figure 4-27). The structure contained several girders for placing and positioning overhead cranes. The
Structure was built in April 1992 as a temporary facility and used until early 1994 for rebuilding,
sandblasting and painting overhead cranes. In July 1993, Alcoa collected surface soil samples adjacent to
the structure to determine if constituents potentially associated with the sandblasting activities were
present. Laboratory analysis indicated the presence of cadmium, chromium, and lead. Alcoa reported the
Overhead Crane Rebuild Structure as a new SWMU in October 1993, The structure was dismantled in
February 1994 and only the concrete slab remains, The SWMU No. 43 area is currently used for scrap

wood management.

Smfagi AL nBdin )| 20004, | EARGPOREZOY PREIRS Murchin | e 88 Alcoa Badin, NC Works
RFI1 Report
March 2001



4,4,13,1 Phase I RFI Data Summary

Soil samples were collected from eight borings (S43-HA-01 through $43-HA-08) at the
locations illustrated on Figure 4-27 during Phase I. Except for 543-HA-05, four samples were collected
from each boring at surface (0 to 0.5 ft-bgs), 0.5 to 1.0 ft-bgs, 1.0 to 1.5 ft-bgs, and 1.5 to 2.0 fi-bgs. At
location $43-HA-03, only the top three intervals (O to 0.5 ft-bgs, 0.5 to 1.0 ft-bgs, 1.0 to 1.5 ft-bgs) were
sampled due to hand auger refusal when trying to retrieve a sample from 1.5 t0 2.0 fi-bgs. The sample
depths were based on the logic that sandblasted particles may accumulate in surface or near-surface soils.
These samples were analyzed for cadmium, chromium, lead, and arsenic. Table 4-43 provides the soil

analytical results.

4.4.13.2 Surface and Subsurface Conditions

A concrete pad is present where the SWMU No. 43 structure once stood. The surface soils
surrounding the pad are comprised of variegated fill materials that are sparsely vegetated in some areas.
Crushed stone is present at the surface over portions of the area surrounding the SWMU. The maximum
thickness of the stone based on the borings is about 0.5 ft. Soils comprised of gravelly fine to coarse
sand, are also found at surface. Beneath grassy areas, the surface soil is comprised of sandy silt. Fill
materials comprised of dense reddish-brown clayey-silt material are generally found at a depth of about
0.5 ft-bes and extend to at least 2 ft-bgs (the total depth of the borings). SPL, associated with
SWMU No. 46 (West SPL Area), is present beneath a portion of this SWMU (see Section 4.4.14).

4.4.13.3 Screening Level Risk Assessment for Soil

Table 4-44 provides a summary of all detected constituents in soil samples, the frequency of
detection, minimum and maximum detections, and a comparison to the risk screening values. Figure 4-27

provides a plan view of the soil sample locations and depths.

As indicated on Table 4-44, arsenic is the only constituent detected in soil that exceeds Region
11T industrial and residential RBCs, The maximum detected concentration of arsenic at this SWMU is

16.3 mg/kg, which is well below the statistically derived background concentration of 33 mg/ke.
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The maximum detected concentration of chromium (44.1 mg/kg) exceeds the USEPA SSL and
NC S$SI. of 38 mg/kg, but it exceeded the SSL in only a single sample collected at a depth of 0.5 to
1.0 ft-bgs from boring $43-HA-04-0.5-1.0. Two samples collected from the same boring at depths of 1.0
to 1.5 ft-bgs and 1.5 to 2 ft-bgs do not exceed the SSL values and show diminishing concentrations with
depth. The sample collected at 1.0 to 1.5 f-bgs concentration is 31.7 mg/kg and the sample at 1.5t0 2.0
fi-bgs drops is 23.1 mg/kg. Also, the maximum detected concentration of chromium is far less than the
statistically derived background value of 81 mg/kg and the depth to groundwater beneath this SWMU is
relatively deep (approximately 25 fi-bgs) based on water leve]s measured in MW-28 and MW-29.

4.4.13.4 Conclusions and Recommendations

Historical activities at this SWMU (e.g., sand blasting) may have resulted in the potential for
surface soil contamination. There were no constituents, other than arsenic, detected at concentrations in
surface or subsurface soil exceeding the industrial and residential RBC. The arsenic concentrations are
less than naturally occurring background concentrations. As a result, this SWMU does not present more

of a direct contact risk than background and no further evaluation of this pathway is warranted.

Chromium exceeds the NC $SL value in a single surface soil sample, but samples at depth
show chromium concentrations diminish to values less than the SSL more than 20 feet above the water
1able. Also, the maximum concentration of chromium is less than the statistically derived background
values. As a result, this constituent docs not present a concem for the soil to groundwater leaching
pathway. Based on the screening level risk assessment results, no further action is recommended for this
SWMU.

4.4.14 SWMU No. 46: West SPL Area

Alcoa identified this area as potentially receiving SPL through a review of historical photographs
in 1998. Based on the photographs, filling activities are believed to have started after March 1964 and
ended before April 1977, A February 1968 photograph shows evidence of activity in the area. Although
not included in the RFI Work Plan, Alcoa decided to subject this area to RFI activities to assess the
potential for 8PL and determine whether it warranted inclusion as a SWMU, The West SPL Area was
added as a SWMU in September 1999 with Alcoa's notification to the Department.
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4.4.14.1 Phase I RFI Soil Data Summary

Thirteen test pits (WA-TP-01, WA-TPO1E, WA-TP-02 through WA-TP-05, WA-TP-06N,
WA-TP-068, and WA-TP07 through WA-TP-01 1) were advanced at the locations illustrated on
Figure 4-28 to visually inspect for SPL. The test pit boring logs are provided in Appendix B-2.

Soil samples were collecied for laboratory analysis to confirm the presence of SPL and to
delineate the lateral extent of SPL. Six soil samples were collected and submitted for laboratory analysis,
Sample WA-TP01-3.5-4.0 was collected as suspected SPL material and was analyzed for VOCs, $VOCs,
metals (arsenic, barium, cadmium, chromium, lead, and selenium), total cyartide, weak acid dissociable

cyanide, fluoride, and asbestos. Table 4-45 provides the soil analytical results from Phase I,

Soil samples WA-TP02-9.0-10.0 and WA-TP-01-8.5-9.5 were collected about a foot beneath
the suspected SPL to assess vertical migration of potential COIs. WA-TP03-8.0-10.0,
WA-TPO1E-6.0-8.0, and WA-TP(6-5.0-6.0 were collected outside the perimeter of suspected SPL to
verify the lateral limits. The samples collected beneath the base and around the perimeter of the
suspected SPL were analyzed for VOCs, 8V OCs, metals (arsenic, barium, cadmium, chromium, lead,

selenium), total cyanide, weak acid dissociable cyanide, and fluoride (Table 4-45).

4.4.14.2 Phase IT RFI Data Summary

In August 2000, three surface soil samples (846-85-01, §46-58-02, and §46-55-03) were
collected and three test pits (546-TP-12, 846-TP-13, and $46-TP-14) were excavated at the locations
illustrated on Figure 4-28. All surface soil samples were collected from the 0 to 0.5 ft-bgs interval to
provide data needed to evaluate direct contact with the surface of the SWMU. Test pit samples were
collected from the 7.0 to 8.0 ft-bgs interval at the WA-TP-12 and WA-TP-14 locations while the sample
collected at the WA-TP-13 location was from the 9.0 to 10.0 fi-bgs interval, The subsurface samples
were collected outside the limit of the suspected SPL to delineate the landfill boundary. Test pit logs are
provided in Appendix B-2. All the samples were analyzed for Appendix IX PAHs, total and weak acid
dissociable cyanide, and fluoride. Table 4-46 presents the analytical results from soil samples collected
during Phase I from the area of SWMU No. 46.
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During Phase II, an upgradient and a downgradient monitoring well (MW-28 and MW-29,
respectively) were installed for the purposes of characterizing groundwater flow in this area and
evaluating groundwater quality downgradient of SWMU No. 46, Table 4-7 provides information on the
maonitoring well construction, and Table 4-47 presents analytical results from these wells, Figure 4-29
shows the locations of these weils, and Fi gure 4-7 shows groundwater contours based on groundwater

level measurements.

4.4.14.3 Surface and Subsurface Conditions

The surface soils in the SWMU are comprised primarily of ¢rushed stone that ranges from
about 0.5 to 1 foot thick. Beneath the crushed stone, reddish-brown clayey-silt fill material is present to
the base of the excavations outside of the SWMU boundary. Test pits inside the SWMU boundary show
fill material comprised of carbonaceous material (including some SPL) and red brick present beneath the
reddish-brown clayey-siit. In WA-TP-01, carbonaceous material and red brick was observed in the 3 to
7 fi-bgs interval. At WA-TP-02, carbonaceous material is present at 4.5 fi-bgs, and then again in the 7 to
9 fi-bgs interval. At WA-TP-03, carbonaceous material was observed from 3.5 fi-bgs to tota] depth of the
test pit (10 fi-bgs). In WA-TP-11, a thin layer of carbonaceous material was found in the 8.5 to 9 ft-bgs
interval. The reddish brown clayey-silt is present beneath the carbonaceous material, Depth to
groundwater beneath this SWMU is approximately 25 fi-bgs based on water levels measured in MW-23
and MW-29,

4.4.14.4 Screening Level Risk Assessment for Soil

Table 4-48 provides a summary of all constituents detected in soil samples, the frequency of
detection, minimum and maximum detection, and a comparison to risk screening values for soil samples
collected from all depths from SWMU No. 46. F igure 4-28 shows the soil sample locations, depths, and

analytical results for constituents whose concentrations exceed the risk-based screening values.

Benzo(a)pyrene and arsenic are the only constituents detected at concentrations greater than the
industrial and residential RRCs. Arsenic is present at a maximum detected concentration of 19.4 mg/ke;
however, this concentration is below the background concentration of 33 mg/kg. In addition to
benzo(a)pyrene, four other PAHs were detected at concentrations in surface soil that exceed the USEPA

Region HI residential RBCs, These are benzo(a)anthracene, benzo(b)fluoranthene,
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dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene. Along with benzo(a)pyrene, these four PAHs are

further assessed in a site-specific risk assessment for the SWMU soils in Section 4.4.14.6.

Concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenz(a,h)anthracene, and p-cresol in soil exceed the NC §SL. There are no organic constituents
detected at concentrations exceeding the USEPA SSLs. The maximum concentration of total cyanide
exceeds the NC and USEPA S5Ls.

4.4.14.5 Screening Level Risk Assessment for Groundwater

There were no detected cyanide species or fluoride in the sample from MW-28, the upgradient
well for SWMU No. 46. In downgradient well MW-29, total cyanide, weak acid dissociable cyanide, and
fluoride were detected in groundwater samples at concentrations that exceed the NC 2L Standards for
groundwater and the USEPA MClLs.

Groundwater flow in this area of the plant is generally to the east toward Badin Lake. While
concentrations of cyanide and fluoride in MW-29 groundwater samples are above drinking water
standards, there are no receptors drinking this groundwater, nor directly contacting it in any other means.
The closest point of potential exposure is Badin Lake, and analytical results from well MW-10 located
further downgradient (see Section 4.4.10) indicate that the cyanide and fluoride attenuate on-site to levels
below the drinking water standards and below surface water human health criteria before groundwater
reaches the lake. Therefore, cyanide and fluoride from this SWMU can be eliminated as COIs and a

site-specific risk assessment for groundwater is not necessary for SWMU No. 46.

4.4.14.6 Site-Specific Risk Assessment for Soils

Following the risk assessment screening of Phase | and Phase II site data, benzo(a)pyrene was
identified as a COI in soil for on-site (i.e., industrial) scenarios. Benzo(a)anthracene,
benzo(b)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-c,d)pyrene also exceed residential RBCs
in surface soil; theretfore, these additional PAHs were included as COIJs for off-site residential receptors

with potential exposure to aicborne particulates generated from the SWMU.
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SWMU No. 46 is located in the west-central end of the main Plant area, It is an open area
where no active plant processes are performed. Scrap wood is staged near the SWMU. Under current
conditions plant workers are not present at SWMU No. 46 on a regular basis. However, workers may
infrequently pass through this area. In addition, under current conditions, there are no complete exposure
pathways with COIls in subsurface soil as there are no intrusive activities occurring in this area. Future
conditions in the SWMU are expected to remain industrial. However, to maintain conservatism in the
risk assessment, it was assumed this area could be developed as a process area in the future. It was
assumed future construction may oceur in the SWMU No. 46 area, resulting in the potential for
construction workers o contact subsurface soil and that there may be a process area with the opportunity

for regular contact by plant workers. This risk assessment evaluates the following potential receptors and

complete exposure pathways.

+ Current Infrequent and Future Full-time Industrial Worker— Incidental ingestion of
COls in surface soil, dermal contact with COIs in surface soil, inhalation of airbome
particles generated by wind erosion. (No evaluation of inhalation of volatiles is necessary
because the COIs are not considered to be volatile);

»  Current Off-5ite Adult and Child Resident - Inhalation of airborne particles generated
by wind erosion on-site and carried by wind toward off-site residential areas; and

» Future Construction Worker - Incidental ingestion of COls in all seil (i.e.,, surface and
subsurface soil down to 10 ft-bgs), dermal contact with COIs in all soil; and inhalation of
airborne particulates released during digging activities.

Appendix E-1 presents the major assumptions and exposure factors used in evaluating potential
risks for each receptor. Exposure point concentrations for COIs in surface and subsurface soil are

presented in Table 4-49. Toxicity criteria are provided in Table E-3 of Appendix E.

Table 4-50 presents the theoretical excess lifetime cancer risks for the current and possible
future receptors for SWMU No. 46. All of the risks for current receptors are well below the range of 107
to 10™, and the possible future industrial worker’s theoretical excess lifetime cancer risk is at the lower

end of the range. Therefore risks for all potential current and future receptors are acceptable.
4.4.14.7 Conclusions and Recommendations
The site-specific risk assessment for SWMU No. 46 shows estimated risks are below USEPA’s

acceptable range for both on-site and off-site potential receptors. As a result, there is no concen with this
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direct contact pathways at this SWMU.

PAHSs were detected al concentrations exceeding the conservative NC $SLs, however, PAHs are
eliminated as CQOls for the soil to groundwater leaching pathway because they were not detected in

groundwater downgradient of this SWMU or in any other site groundwater samples.

The concentration of total cyanide exceeds the NC and USEPA 88Ls. Cyanide and fluoride were
detected at concentrations exceeding the Federal MCLs and NC 2L Standards downgradient of this
SWMU in MW-29, However, the concentration of these constituents diminish to less than the MCL,

NC 2L Standard, and applicable surface water criteria within Alcoa’s property boundary at downgradient
monitoring well MW-10. There are no receptors drinking or contacting the groundwater. As a result, no
further action, except for inclusion of MW-28 and MW-29 in 2 groundwater monitoring program for the

site, is recommended for this SWMU,

4.4.15 AQC-A: Fuel Oil Tank Release

Figure 4-30 provides a plan view map of AOC-A. AQC-A refers to a release of approximately
3,500 gallons of No. 2 fuel oil from an underground pipeline located near Building 134 that occurred in
1985,

4.4.15.1 Summary of Previous Interim Measures Work

Alcoa discovered the release in June of 1983, and excavated 1,300 cubic feet of soil
contaminated by the release. Alcoa installed two groundwater monitoring wells. One of the wells
(MW-FQ-2) remains; the other well is paved over. The wells were located downgradient from the
location of the pipeline, as determined from topography and the location of Little Mountain Creek
(interpreted to be in the direction of groundwater movement). These wells were sampled and tested five
times between June 1987 and June 1989. Sample parameters included phenel, total alkanes, benzene,
toluene and xylene. The results were provided to the Groundwater Section of the former Division of
Environmental Management. These data are presented in the approved Confirmatory Sampling
Work Plan.
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4.4.15.2 Summary of Previous Investigation Work

As part of Confirmatory Sampling, one groundwater sample was collected from MW-FO-2 and
one soil sample from beneath the pipeline backfill. The groundwater sample was analyzed for VOCs and
SVQCs. Low levels of benzene (0.008 mg/T), naphthalene (0.015 mg/1) and bis(2-ethylhexyl)phthalate

(0.025 mg/1) were detected in groundwater. Analytes were not detected in soil,

Periodic groundwater sampling has been conducted by Alcoa on a voluntary basis. Samples

have been analyzed for VOCs and SYOCs. The sampling results are provided in Appendix D,
4.4.15.3 Phase I RFI Data Summary

An oil/water interface probe was used to determine whether free product is present in
MW-FO-2. No free product was detected. Groundwater from MW-FO-2 was sampled and analyzed for
VOCs and SVOCs. Table 4-51 provides the analytical results.

4.4.15.4 Surface and Subsurface Conditions

The surface of this area is paved, Depth to groundwater at this location is approximately
13 ft-bgs. The oil/water interface probe did not detect free product (e.g., fuel oil) in MW-FO-2,

4.4.15.5 Screening Level Risk Assessment for Groundwater

There were no VOCs and SVOCs detected in the RFI groundwater samples.

4.4.15.6 Conclusions and Recommendations

The RFI sample results show no VOCs and 5VOCs in MW-FQ-2, Based on the previous soil

removal action and RFI results, no further action is recommended for AOC-A.

4.4.16 AOC B: Compressor Oil Leakage Area

The Compressor Oil Leakage Area is located immediately north of SWMU No. 7, the Aerated
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Lagoon (Figure 4-31). The dimensions of the area arc approximately 70 feet x 75 feet (largest
dimensions). Alcoa located portable air compressors here for approximately two years from 1987 1o 1989,
situated on plastic sheeting, to complement the permanent compressed air system., Lubricating and
crankcase oils used in the compressors during this time were Unocal products UNAX RX 68 and Guardol
Motor Qil 15W-40, respectively. Stained soils were noted at the area upon removal of the air
compressors in 1989, The RFA report also noted staining of soil in several locations in the AQC during

the visual site inspection in 1990,
4.4.16.1 Summary of Interim Measures

In 1996, Alcoa completed the removal and proper disposal of visibly contaminated surface and
near surface soil at AOC-B in conjunction with the closure of the Aerated Lagoon. In advance of the
soil removal activity, Alcoa collected surface (0 to | ft-bgs) and near surface (1 to 2 ft-bgs) soil samples
from 16 surveyed locations (32 soil samples total) to delineate the extent of oil and grease in AQOC-B soils
(Geraghty & Miller, October 1996). In addition to oil and grease (USEPA 9071A), s0il samples were
analyzed for PCBs (USEPA 8081) and none were detected, The sampling was done in accordance with
the draft RFf Work Plan, dated April 11, 1994 and revised October 26, 1995, Because these samples
were collected and analyzed following the protocol established in the draft RFI Work plan, the five
sample locations that were not excavated as part of the interim measure are included in the RFI data set

(e.g., included in the RFI risk assessment).

4.4.16.2 Phase I RFI Data Summary

The location of the excavation was re-established and soil samples were collected in
Qctober 1999 during Phase I at three locations (AB-HA-01 through AB-HA-03) at the bottom of the
former excavation. In addition, three surface soil samples were collected outside the limits of the former
excavation (AB-88-01 through AB-S5-03). All six samples were analyzed for VOCs and SVOCs.
Table 4-52 provides a summary of the AOC-B analytical data.

4.4.16.3 Surface and Subsurface Conditions

The boring logs (Appendix B-1) show crushed stone is present from surface to depths ranging

from 0.2 to 0.5 ft-bgs. Atlocation AB-HA-01, reddish-brown clayey-silt is present to total depth of the
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boring (1.6 fi-bgs). Auger refusal prevented further advancement of this boring. At AB-HA-02, reddish-
brown slate was present beneath the e¢rushed stone to 2.7 fi-bgs, the depth where auger refusal occurred.
Yellowish-to reddish-brown clayey-silt was present in AB-HA-03 beneath the crushed stone to 1.5 ft-bgs.
Reddish-brown clayey-silt is present at AB-HA-03 from 1.5 to § fi-bgs.

4.4.16.4 Screening Level Risk Assessment for Soil

Table 4-53 provides a summary of the constituents detected in soil, frequency of detection,
minimum and maximum detected concentration, and a comparison to the risk screening values,

Figure 4-31 provides sample location and depths, and selected analytical results,

There are no constituents detected at concentrations that exceed the industrial RBC for soil.
Benzo(a}pyrene (0.04 mg/kg) is the only constituent detected in soil at a concentration that exceeds the
residential RBC. The single detection of benzo(a)pyrene (out of six samples) was in the sample at
location AB-HA-02 collected at a depth of 0.7 to 2 ft-bgs,

There are no constituents at concentrations exceeding the USEPA SSL values for the soil to
groundwater leaching pathway. The benzo(a)pyrene detection in AB-HA-0? is also the only constituent
detected in soil that exceeds the NC SSL. This is the same sample found to contain benzo(a)pyrene at a

concentration greater than the residential RBC (soil sample from AB-HA-02 at a depth of 0.7 to 2 ft-bgs).

4,4,16.5 Conclusions and Recommendations

The RFI found benzo(a)pyrene in one soil sample from this AQC at concentrations greater than
the residential RBC and NC SSL. However, this was detected at concentrations exceeding the screening
values in only one of six samples and was not detected in any surface samples. As aresult, this
constituent does not present any direct contact jssues with respect to on-site industrial workers because it
is less than the industrial RBC. In addition, since the only detection of benzo(a)pyrene is in the

subsurface, there is no potential for off-site transport to residential areas.

From a leaching perspective, the concentration of benzo(a)pyrene is 20 times less than the
conservative USEPA SSL for this constituent. PAHs such as benzo(a)pyrene are not highly mobile in the

subsurface because they tend to adsorb to soil particles. Also, even though PAHs have been detected
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clsewhere in site soils at higher concentrations, they have not been detected in any of the site monitoring
wells. The single detection of benzo(a)pyrene at a concentration greater than the NC SSL is not believed
to present a concern to the leaching from soil to groundwater pathway. As a result of these findings, no
further action is recommended for AQC-B.

4.4.17 Badin Lake Surface Water and Sediment — Plant Area

As indicated previously in Section 4.4.9, North End groundwater COIs may migrate to Badin
Lake, which is a potential point of contact for human receptors. This section provides a data summary

and risk assessment of surface watcr and sediment of Badin Lake in the embayment east of the plant.
4.4.17.1 Summary of Pre-RFI Investigations

Badin Lake surface water and sediment sampling was conducted by Woodward Clyde in 1996
and 1997 (Woodward Clyde, 1997). Figure 4-32 shows the sample locations adjacent to the plant area.
The surface water and sediment samples were analyzed for a broad list of constituents, including most of
the plant area groundwater COls (arsenic, total and free cyanide, and fluoride) as well as PCBs and PAHs.
These data are deemed to be of RFI quality, and therefore are included in the RFI groundwater to surface
water evaluation. The analytical data from surface water and sediment samples collected in the Alcoa

Embayment of Badin Lake are summarized in Tables 4-54 and 4-55, respectively,
4.4.17.2 Phase 11 RFI Data Summary

A surface water sample was collected from Badin Lake at the location shown ofy Figure 4-33.
The sample was analyzed for trichloroethene 1o assess whether the detections of this constituent in
groundwater at MW-4, MW-9, and MW-16 have atfected Badin Lake surface water quality. Table 4-56

provides the Phase II RFI surface water data,
4.4.17.3 Screening Level Risk Assessment for Badin Lake Surface Water — Plant Area

Table 4-57 summarizes the detected constituents in Badin Lake embayment surface water and
compares the maximum detected concentrations to available NC 2B Standards (15A NCAC 02B.0216
(3)(g)(i,ii)} and USEPA Water Quality Criteria (USEPA, 1999b) for the protection of human health.
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Figures 4-32 and 4-33 provide sample locations, PAHs, PCBs, trichloroethene, and fluoride were not
detected in surface water samples collected from the embayment east of the plant Few inorganic
constituents were detected, and none at levels that exceed the human health surface water screening
values. Cyanide was detected in only one of 18 samples. Because concentrations of constituents in
surface water samples are Jower than these screening values, no COIs were identified in surface water in
the embayment, Based on the results of the screening level risk assessment, potential risks associated

with contact with embayment surface water are acceptable.
4.4.17.4 Screening Level Risk Assessment for Badin Lake Sediment — Plant Area

Table 4-58 presents a summary of all the sediment data collected in the embayment area of

Badin Lake (Woodward Clyde, 1997), and compares maximum detected concentrations with screening
values for human heaith, Industrial soil RRCs were applied as screening values for sediment ag there are
no standard human health-based criteria for sediment. The industrial soil RBCs are conservative values to
apply to sediment, a medium for which only the most incidental contact i likely. Use of soil screening
values for human health exposure to sediment is a common practice in human health risk assessment, A
number of PAHs, Aroclors 1242 and 1260, and arsenic were detected at concentrations that exceed the
screening values. The maximum detection of arsenic in sediment (11 mg/kg) is less than the background

soil concentration of 33 mg/kg, and therefore arsenjc is not included as a COI for sediment.

Most of the sediment samples were collected from surface water depths of 10 feet or greater,
and therefore would not be accessible to human receptors in the lake. The initial screening-level risk
assessment includes all of the sediment samples, but is followed by subsequent screenings of data from
areas where human receptors may contact sediments (i.e., depth less than 10 feet). These are (1) the
swimming cove to the east of the northernmost area of the plant and defined by a buoy line and (2) the
boat launch area at the southern end of the Alcoa embayment of Badin Lake (F igure 4-32). Inthe
swimming cove, ten samples were collected from sediments within the swimming cove buoy line and the
shore (two samples collected in fall of 1996 and eight samples collected in December 1996/January
1997). Sample NEP-4 was collected from the swimming cove area in fall 1996, and the analytical results
of this sample are in question because of laboratory QA/QC issues. Additional sampling was performéd
in the swimming cove in the winter of 1996/1997 to resolve the QA/QC issues associated with sample
NEP-4. Therefore, NEP-4 was eliminated from the quantitative risk assessment of the swimming cove.

Three of the subsequently collected samples (NEP-6, -9, and -10) were from depths greater than 10 feet
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and, therefore, were excluded for the screening of COIls for human receptors because they would not be
accessible to these receptors. The other samples (NEP-1, -2, -3, -5, and -11, including two duplicate
samples) were used to identify COIs and included in the quantitative risk assessment of sediments.
However, it should be noted that sediments are discontinuous in this area, and there are many locations

where a swimmer would encounter a rock subsurface rather than sediment when swimming in the cove,

Table 4-59 presents the screening of sediment data including the frequency of detection,
minimum and maximum detected concentrations, and the USEPA Region TII industrial soil RBCs for the
swimming cove area sediments. Benzo(a)pyrene is the only constituent detected at higher concentrations
in sediment than the screening values for human health, and it is identified as a COI for the site-specific

risk assessment for the swimming cove area.

In the boat launch area, there were three samples (NEP-22, -23, and -24) collected for chemical
analysis. The depths below the water surface of NEP-22 and NEP-24 are 7 to 9 meters (i.e,,
approximately 20 to 30 feet); only NEP-23 was collected at a depth thar has potential for contact by a
human receptor. Table 4-60 compares the concentrations of detected constituents with the human health
screening values. Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and
indeno(1,2,3-cd)pyrene were detected at concentrations greater than the screening values, and are

therefore identified as COls for the boat launch area,

4.4.17.5 Site-specific Risk Assessment for Sediment

There were two exposure scenatios identified for sediment related to different areas of the
Alcoa embayment. These are incidental contact with sediment while swimming in the swimming cove
arga and incidental contact with sediment in the boat launch area. Separate risk screenings were
conducted for these areas. Benzo(a)pyrene was identified as a COI for the swimming cove;
benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-

cd)pyrene were identified as COls in the boat launch area.

There are limited opportunitics for human receptors to contact sediments in the Alcoa
embayment of Badin Lake in large part because the lake bottom drops to a significant depth in a relatively
short distance from shore in this area of the lake. The swimming cove and boat launch areas are two

areas that have been identified as locations where human contact with sediments may occur. An adult and
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child swimmer is evaluated for contacting sediments in the swimming cove area and an adult boater is a
potential receptor in the boat launch area. Flowever, this latter receptor is evaluated only qualitatively
because it is highly unlikely that anyone would contact sediments when launching a boat from a concrete

shoreline ramp.

Incidental dermal contact with sediment while swimming is evaluated quantitatively in the risk
assessment, Dose algorithms and exposure assumptions for this exposure pathway are provided in
Appendix E-1. Toxicity criteria are provided in Table E-3 of Appendix E. The EPC for benzo(a)pyrene,
the only identified COI in the swimming cove, is 1.4 mg/kg, the 95% UCL of the mean. The data for
benzo(a)pyrene are normally distributed, with a maximum concentration of 1.9 mg/kg (the average of

duplicates of 2.4 and 1.4 mg/kg).

Table 4-61 presents the summed theoretical excess lifetime cancer risk for the current and
possible future adult and child swimmer receptors in the swimming cove.. The estimated risk for the
adult swimmer is 8 x 10"%and child swimmer is 1 x 107, which is below the range of 10° to 10™, and

therefore acceptable.

For sediments in the boat launch area, it is unlikely that anyone would contact sediments when
faunching a boat from a concrete shoreline ramp. If a person were to step into the sediments on a very
rare occasion, the sediments are likely to wash off as the person’s foot would pass through the water upon
remaoval from the water. Although sediment PAH concentrations are between one and two orders of
magnitude higher than those concentrations in the swimming cove, such incidental and rare contact in the

boat launch area, if it occurred at all, would be expected to yield acceptable risks,
4.4.17.6 Conclusions and Recommendation

The screening level risk assessment for surface water and site-specific risk assessment for
sediment show acceptable risks for these media. These estimated risks are likely greater than actual risks
given the generally conservative nature of risk assessment methods. As a result, no further action is

necessary for Badin Lake surface water and sediment for protection of human health.
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4.5 SWMU NO. 2; Alcoa/Badin Landfill

Alcoa operated the Alcoa/Badin Landfill (ABL) for approXimately 70 years as an unlined
municipal/industrial solid-waste landfill. The landfill is located approximately $00 ft south of the fenced
plant area and occupies approximately 14 acres (Figures 1-2 and 4-34), In addition to municipal refuss
generated by the town of Badin, undetermined amounts of solid refuse and various process wastes
including carbon dust, small amounts of SPL and possibly asbestos were deposited in the landfill. Alcoa
ceased operations at the landfill in the mid-1970’s. The landfill was graded, covered with native soils, and
secded with grass. The landfill is partly surrounded by a chain-link fence with locking gates. The fence
extends around the upland sides of the landfill, but does not extend along the landfill’s southern boundary
at Little Mountain Creek.

4.5.1 Summary of Pre-RFI Investigation Work

Periodic groundwater sampling has been conducted by Alcoa on a voluntary basis since 1991.
Samples have been routinely analyzed for total and free ¢yanide, and fluoride and selected total and
dissolved metals. Groundwater elevation data have been collected in conjunction with the sampling. The
sampling results and groundwater clevation data are provided in Appendix D. The groundwater quality

data are also discussed in Section 4.5.6.4.

In 1989, Alcoa initiated assessment of landfill gas emissions that focused on potential subsurface
gas migration from the landfill to the homes along Grant Street, Jocated west of the landfill. This
assessment included installation and sampling of six gas probes (P-1 through P-6). The findings of
sampling and assessment activities conducted over the period 1989 through 1994 were included in the
RFI Work Plan previously submitted to the Department. Based on the results of the monitoring, Alcoa
suspected that one or both of two underground North Carolina Natural Gas (N CNG) natural gas pipelines
present beneath the landfill may have been leaking. The two pipelines, one 3-inch diameter and one
4-inch diameter supplied the Badin Works with natural gas. Based on review of historical aerial

photographs, the 3-inch line was installed between 1959 and 1961, and the 4-inch line around 1980.
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4.5.2 Summary of Accelerated RFI Activities

Ag part of the described RFI Work Plan activities, Alcoa proposed to conduct “additional
evaluation of potential air emissions™, Alcoa completed this work on an accelerated schedule through
monitoring conducted in 1995 and 1996, Following reports of gas odors in the landfill area, RFI activities
were initiated in June 1995, The objective of the assessment was to characterize the nature (i.e., what
gas(ses) are present) and extent (i.e., where is the gas) of the gas emissions at the Aicoa/Badin Landfill.
To achicve this objective, 57 monitoring probes were installed on an approximately 100 feet grid on the
landfill surface. The probes were constructed by hand augering approximately 2 to 3 feet into the landfill
and placing a 2-inch diameter PVC pipe in the hole, Each pipe was capped and the space around the pipe
backfilled with cuttings. In addition, four additionai monitoring probes were constructed by hollow stem
auger drilling along the west side of Grant Street to monitor for gas migration. The new and existing
probes were screened for the presence of gas constituents using field instruments. Based on the field
measurements, gas samples were collected from selected probes and laboratory analyzed for a broad suite

of parameters.

The work conducted in 1995 and 1996 identified leaking natural gas line(s) as the major source of
the air emissions from the landfill, The analytical results indicated that the gas samples composition were
more indicative of natural gas than of landfill gas, suggesting possible leakage from one or both of the
natural gas lines running through the landfill. First, the reported high concentrations of ethane, propane
and butane are unlikely to be the result of biological degradation but are known to be present In naturai
gas. Second, the samples were characterized by low or absent carbon dioxide, a typical product of
biological degradation. In contrast, carbon dioxide is typically absent from natural gas because its

combination with moisture produces a corrosive condition that is damaging to pipe lines.

4,83 Summary of Interim Measures Work

Following discussion of the landfill gas monitoting results with representatives of NCNG, the
3-inch pipeline was tested in September 1995 and found to be leaking, The 3-inch line was cut and
abandoned in place in September 1995, The 4-inch pipeline could not be tested without interrupting
service to Aleoa. Construction of a new 6-inch pipeline around the Alcoa/Badin Landfill was started and
completed in 1996 May. The 4-inch pipeline was cut and abandoned in place following the switch to the

new O-inch pipeline.
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In addition, interim measures consisting of landfill regrading and cover improvements were
completed at the Alcoa/Badin Landfill in 1997 in accordance with an Interim Measures Work Plan
(Alcoa, 1997) that was approved by the Department in a letter to Alcoa dated May 29, 1997, The
objectives of the interim measurcs were to prevent surface run-on, promote surface run-off, and reduce
infiltration. An Interim Measurcs Report was submitted to Department on June &, 1998, As part of the
studies {n support of Interim Measures, a triple piezometer nest was installed between the toe of the
Alcoa/Badin Landfill and Little Mountain Creek to determine if groundwater is captured by

Little Mountain Creek.

4.5.4 Alcoa/Badin Landfill Topography

Elevations at the Alcoa/Badin Landfill (SWMU No. 2) range from about 540 ft-msl at the north
and central location of the landfill to about 460 ft-ms] at Little Mountain Creek (Figure 4-35).

4.5.5 Alcoa/Badin Landfill Geology

Past investigations by Aquaterra, Inc. (September, 1991a) and Geraghty & Miller (April, 1997)
describe the geology at the SWMU No. 2 (Alcoa/Badin Landfill). The ABL overlies a natural ravine,
which extends from the Badin Works south to Little Mountain Creek. Native fill material, municipal
refuse, and various process wastes produced from the Badin Works plant operations were deposited in the
former ravine. Based on the available boring logs (Geraghty & Miller, Inc. 1997 and Orbital
Engineering, Inc., 1997) these disposal activities resulted in raising the topographic elevations of the
valley by approximately 13 to 42 feet. This is illustrated in the cross-section presented on Figure 4-35,
which is oriented along the axis of the ravine. Note that this cross-section reflects conditions prior to the
regrading and cover improvements done in 1997, However, the new topography resulting from the cover

improvements is also shown on the cross-section.

The bedrock beneath the site consists of volcanic argillite (green slate). Weathering has altered
the uppermost portion of the slate into a silty clay saprolite. Based on drilling logs (Geraghty & Miller,
Inc. 1997 and Orbital Engineering, Inc. 1997), this silty clay zone is approximately 4 to 14 feet thick. A
mixture of native fill materials and plant waste overlies this silty clay and where present ranges in
thickness to over 35 fect (Figure 4-35). It appears the waste material was deposited mainly along the axis

of the ancestral ravine. As a result of past disposal activities, a portion of the ravine was filled, and
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cover fill typically 10 feet thick was emplaced over the waste material. The cover and waste materia)
were regraded in 1997 and covered with two feet of low permeability clay. The clay was covered with six
inches of topsoi! and a vegetative cover established. The topography of the landfill was reshaped to

promote runoff, prevent run-on, and allow for maintenance of the face.

4.5.6 Alcoa/Badin Landfill Hydrogeology

Table 4-62 provides a summary of SWMU No. 2 (Alcoa/Badin Landfill) monitoring wells and
selected piczometers construction details, and lithology of the screened intervals, Groundwater at the
Alcow/Badin Landfill is present in the landfill materials, residual soils (saprolite), alluvium, and bedrock.
As illustrated on Figure 4-35, the water table resides within alluvium, 611 materials, and residual soils

(saprolite). Saturated bedrock lies beneath the residual soils,

4,5,0.1 Water Table Units (Allovium, Fill Materials, and Residual Soils)

Groundwater elevations measured during the RFT range from approximately 523 ft-msl at
ABL-PZ-18 to approximately 464 ft-msl at ABL-MW-3 and ABL-PZ-38. Figure 4-36 provides an
elevation contour map of the water table. The groundwater fliow direction is southward toward Little
Mountain Creek, and the average hydraulic gradient is approximately 0.05 ft/ft. Saturated thickness of

the water table units is approximately 10 feet.

North of the landfill waste material, the water table surface resides within “native” fill material
and residual soils (saprolite) (Figure 4-35). Beneath the northern and central portion of the landfill area,
the water table resides within saprolite. Further south, the water table crosses into landfill waste material
and then back into the “native fill material”. South of the toe of the landfiil, the water table resides within
alluvium associated with the Little Mountain Creek flood plain. Groundwater in the alluvium discharges
to Little Mountain Creek. Note that Figure 4-35 shows a typical water table elevation prior to installation
of the clay cap. The saturated waste material at the base of the landfill may become dewatered as the cap

inhibits precipitation infiltration,

Slug tests were performed on the triple piezometer nests installed by Geraghty & Miller in
October and November 1996 and five of the piezometers installed by Orbital Engineering, Inc.

(Table 4-63). The results of 12 slug tests conducted in the fill material, alluvium, saprolite, and/or the
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partially weathered bedrock zone, indicate that the hydraulic conductivity of these units range from
3.4 % 10° to 6.7 x 107 cm/sec (0.01 to 19 fi/day), with an average of 8.3 % 10 em/sec (1.1 fi/day).

Based on the gradient of 0.03, an estimated effective porosity of 25 percent, and an average
hydraulic conductivity of 1.1 ft/day, the average groundwater flow velocity of the water table units is
0.22 ftday. The range of velocities based on the minimum and maximum hydraulic conductivities s
0.002 to 3.8 fi/day.

4.5.6.2 Bedrock Groundwater Zone

Groundwater potentiometric heads of bedrock wells indicate flow in this zone is from north to
south beneath SWMU No. 2. The average horizontal gradient in the bedrock groundwater zone is

approximately 0.035 fuft.

Slug tests performed by Geraghty and Miller (April, 1997) on eight bedrock wells are
summarized on Table 4-63. The results of eight slug tests conducted in the bedrock indicate the hydraulic
conduetivity of this unit locally ranges from 2.1 x 107 t0 2.1 x 10 emy/sec (0.06 to 0.6 fi/day), with an
average of 8.23 x 10” cm/sec (0.23 ft/day). The average hydraulic conductivity of the bedrock units is an

order of magnitude less than those determined for the water table units.

Using the gradient of 0.035 fi/ft and the average hydraulic conduetivity caloulated by the slug
tests, and assuming 25% effective porosity the velocity in the bedrock is 1.15 X 107 cm/sec (0.03 ft/day).
Based on the minimum and maximum hydraulic conductivity values, the range of velocities in bedrock is
from 4.2 x 107 em/sec o 4.2 x 107 cm/sec (0.008 to 0.08 fi/day). Actual veloeities may vary due to

heterogeneities and conduits that facilitate secondary flow (i.e., fractures and bedding planes).
4.5.6.3 Vertical Gradients

Vertical gradients are provided by three triple piezometer nests at the landfill (ABL-PZ-18, 11,
and 1D, ABL-PZ-28, 2], and 2D, and ABL-PZ-38, 31, and 3D). The piezometer nests are located in 2
general north to south oricntation across the Alcoa/Badin Landfill (Figure 4-36). ABL-PZ-13, 11, and
1D, located at a topographic high, have the greatest downward gradients between water table and bedrock

piezometers. Downward gradients decrease at piezometer nest ABL-PZ-28, 21, and 2D, which are
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located within the Alcoa/Badin Landfill, with ABL-PZ-28 and .31 almost equal, Ar piezometer nest
ABL-PZ-38, 31, and 3D, which is located hear Little Mountain Creek, there is an upward gradient, The

discharge (i.e., the ancestral ravine and Little Mountain Creek). The vertical pradient observed in the

floodplain sUggests that both the water table units and bedrock groundwater discharoes to Little Mountain

at the depths investigated,

4.5.6.4 Groundwater Quality

cyanide (amenable, weak acid dissociable, angd microdiffusion) analytical data, The historic data are
consistent with the current RFI data set, Like the RFI data, total ¢yanide has beep detected in the past in
ABL-MW-5 at concentrations slightly exceeding the NC 2. Standard. However, it should be noted that
the NC 2L, Standard for tota] cyanide is based on the RfD for free cyanide, which js a more toxic form
(see Section 1.5). Free cyanide and fluoride have never been detected in any of the monitoring wells at

concentrations eXceeding the NC 2L Standards.

4.5.6.5 Seeps

System that discharges to Litt]e Mountain Creek, Alcoa has submitted an NPDES permit application to

the North Carolina Division of Warer Quality 10 address the seep discharge to Little Mountain Creek,
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4.5.7 Phase I RFI Data Summary

Soil samples were collected from borings $2-HA-01 through S2-HA-06 around the perimeter of
the landfill at the locations illustrated on Figure 4-34. Table 4-64 provides the soil analytical results. Soil
samples were collected from each boring at surface (0-0.5 ft-bgs) and 0.5 10 2.0 ft-bgs. Samples
52-HA-0] and §2-HA-02 were collected to assess for potential releases near the toe of the landfill.
Samples from S2-HA-01 and $2-HA-02 were analyzed for the potential landfill COls, which include
VOCs, $VOCs, total metals (arsenic, barium, cadmium, chromium, lead, and selenium), total cyanide,

weak acid dissociable ¢cyanide, and fluoride.

Samples 52-HA-05 and $2-HA-06 were collected upslope of the landfill to provide background
data. These samples were analyzed for background parameters and the potential landfill COls, except for
VOCs (VOCs would not be expected in background samples), The samples were analyzed for PAHs,
total metals (arsenic, barium, cadmium, chromium, lead, selenium, and mercury), total eyanide, weak acid

dissociable cyanide, and fluoride.

Samples 52-HA-03 and $2-HA-04 were collected to assess the potential for releases along each
side of the Jandfill. These data were considered potentially useful for determining background in addition
1o delineation, and as a result were analyzed for both potential landfill COls and background parameters
[VOCs, SVOCs (which includes the PAHS), total metals (arsenic, bartum, cadmium, chromium, lead,
selenium, and mercury), total cyanide, weak acid dissociable cyanide, and fluoride]. The sample depths
(0 to 6-inches and 0.5 to 2 fi-bgs) were selected to assess if Jandfill materials may have been released via
transport over the edges of the landfill near their perimeters, Based on the similarity in constituent
concentrations to upslope samples and their locations, these samples were included in the background
data set.  $2-HA-03 is on the other side of a drainage ditch from the landfill and $2-HA-04 on a natural
topographic high.

Groundwater samples were collected during Phase I from six monitoring wells in the
Aleoa/Badin Landfill (ABL-MW-1 through ABL-MW-6) (Figure 4-37). In accordance with the RFI
Work Plan, the “most contaminated well” in the Alcoa/Badin Landfill was to be sampled for Appendix IX
parameters. ABL-MW-5 was selected as the “most contaminated well” due to past observed
concentrations of ¢yanide and fluoride and was subjected to Appendix IX analysis plus filtered metals,

weak acid dissociable cyanide, free cyanide, fluoride, and TSS. Groundwater samples from the remaining

JAPvtje1s\Aleon Budint 20006, | E\Repors200 1 \RPIRpt_March200 . doc 109 Alcoa Badin, NC Works
RF1 Report
March 2001



é

wells were analyzed for VOCs, $VOCs, total cyanide, weak acid dissociable ¢yanide, free cyanide, total
fluoride, total metals (arsenic, barium, cadmium, chromium, lead, and selenium), filtered metals (arsenic,
barium, cadmium, chromium, lead, and selenium), and TSS. Table 4-65 provides the groundwater

analytical results.

Tao assess the potential impact of the Alcoa/Badin Landfill on Little Mountain Creek, two surface
water samples and two sediment samples were collected during Phase I of the RFI from the creek at the
locations shown on Figure 4-34 and 4-37. The sediment samples were analyzed for VOCs, SVOCs, total
metals (arsenic, barium, cadmium, chromium, lead, and selenium), total cyanide, weak acid dissociable
cyanide, total fluoride, and PCBs. In addition to the parameters analyzed for sediments, the surface water
samples were analyzed for filtered metals (arsenic, barium, cadmium, chromium, lead, and selenium).

Tables 4-66 and 4-67 provide the Little Mountain Creek sediment and surface water sample results.

4.5.8 Surface and Subsurface Conditions

The surface of the landfill is vegetated with grass and is regularly mown as part of an on-going
O&M plan to inspect and maintain the landfill cap. Beneath the grass is a 6-inch top-soil layer and then
two feet of low permeability clay. Refer to sections 4.5.5 (Geology) and 4.5.6 (Hydrogeology) fot further

descriptions of the surface and subsurface conditions at SWMU No. 2.
4,59 Screening Level Risk Assessment for Soil

Table 4-68 provides a summary of the constituents detected in soil, frequency of detection,
minimum and maximum detected concentration, and a comparison to the risk screening values.

Figure 4-34 provide the soil sample locations and depths sampled.

Arsenic is the only constituent detected at concentrations exceeding the Region 111 RBCs for
residential and industrial soil. The maximum detected concentration of arsenic is 15.8 mg/kg at location
$2-HA-01 (0.5 to 1 ft-bgs). However, the maximum detected concentration of arsenic is well below the

calculated background concentration of 33 mg/kg.

There were no constituents detected in soil at concentrations exceeding the USEPA and NC SSL

values,
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4.5.10 Screening Level Risk Assessment for Groundwater

Table 4-69 provides a summary of the constituents detected in downgradient groundwater,

minimum and maximum detected concentrations, and a comparison to the risk screening values,

Dissolved arsenic is found at concentrations exceeding the NC 2L Standard and the Federal
MCL. However, this constituent is detected in only one of the six samples collected at this SWMU and
the detection is in upgradient well ABL-MW-6 (Figure 4-37). Arsenic is reported to occur naturally in
groundwater in parts of the Carolina Slate Belt including Stanly County. As a result, arsenic is eliminated
asa COL

Total cyanide was found at concentrations slightly exceeding the NC 2L Standard for cyanide in
a single well. However, as discussed in section 1.5 of this teport, the actual basis for the numerical
calculation of the MCL and NC 2L standard js free cyanide and therefore it is the free cyanide
concentration (e.g., weak acid dissociable and microdiffusion), which should be the basis for assessing
risk. Because of this and the fact that only one well only slightly exceeded the 21 Standard as total

cyanide, total cyanide is eliminated as a COL
4.5.11 Screening Level Risk Assessment for Surface Water and Sediment

Table 4-70 and 4-71 provide a summary of the constituents detected in sediment and surface
water, frequency of detection, minimum and maximum detected concentration, and a comparison to the

risk sereening values.

Only cyanide and fluoride were detected in Little Mountain Creek surface water samples, The
only detection of cyanide by the microdiffusion method was well below the human health surface water
screening values, There is no human health NC 2B Class WS-1V Standard (15 NCAC
02B.0216(3)(g)(1,1i) or Federal AWQC (USEPA, 1999) for fluoride. However, the detections were well
below the NC 2L Standard and Federal MCL, which are very consérvativa valucs for surface water as

they are based on exposure in drinking water.

Of the detected constituents in Little Mountain Creek sediments, only arsenic was above the

conservative human health screening criteria for sediments. However, an upgradient sediment sample
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had a higher concentration of arsenic than the downgradient one, Therefore, arsenic is not identified as a

site-specific COI in sediment,

4.5,12 Conclusions and Recommendations

There are no constituents detected in soil around the perimeter of the Alcoa/Badin Landfill at
concentrations exceeding both risk-based screening values and background (arsenic exceeds risk-based
screening values but not background concentrations). The surface of the SWMU has been capped with
clean soil comprised of two feet of low permeability clay, six-inches of top-soil, and covered with

vegetation. As a result, there is no concern regarding direct contact with soils on top of or adjacent to this
SWMU.

Constituents were not detected in the soil samples collected outside the perimeter of the SWMU
at concentrations exceeding the NC or USEPA SSLs. In the landfill area, surface drainage improvements
and the low permeability clay cap are expected to reduce the amount of precipitation infiltration reaching
the waste materials. However, groundwater also enters the landfill materials through discharge from the
bedrock interface beneath the Jandfill into waste materials. As a result, the seep flow may diminish but
may not dry up completely. To address the seeps, Alcoa has constructed a seep collection system and
applied for an NPDES permit for the seeps from the NC DWQ. There were no CQlIs detected at
concentrations greater than both the risk-based screening values and background concentrations in surface

water and sediment samples.

Based on the RF[ findings, the interim measures work, and the permitting of the seeps with the
NC DWQ, no further action is recornmended for this SWMU.

4,6 SWMU No. 3: Old Brick Landfill

Alcoa used the Old Beick Landfill from 1915 to 1960 as a disposal site for SPL and furnace brick
originating from aluminum smelting operations. The landfill occupies approximately 3 acres and is
located on Alcoa property, approximately 0.75 miles northeast of the main plant site, near Badin Lake.
Alcoa estimates that approximately 22,000 cubic yards of waste were disposed in the landfill. The fill

area slopes downward toward Badin Lake. In 1987, the fill area was covered with 12 inches of
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compacted clay, and a ditch was constructed on the upslope side to divert stormwater. A chain-link fence

with locking gates swrrounds the landfill (Figure 4-38).

4.6.1 Summary of Pre-RFI Investigations

Periodic groundwater sampling has been conducted by Alcoa on a voluntary basis since 1991,
Samples have been routinely analyzed for total and free cyanide, and fluoride. Groundwater elevation
data have been collected in conjunction with the sampling. The sampling results and groundwater
elevation data are provided in Appendix D. The groundwater quality data are also discussed in
Section 4.6.5.2.

4.6.2 Summary of Voluntary Measures

Since 1995, Alcoa has conducted additional voluntary activities to minimize infiltration of
surface waters into the landfill. These activities included the 1996 improvements to a diversion channel
to route surface water run-on around the landfill and the 1997 landslide and cover repairs, Notification of
the 1996 diversion channel work was provided by Alcoa to the Department in a letter dated May 10,

1996. Notification for the Old Brick Landfill repair was provided by Alcoa to the Department in a letter
dated August 25, 1997. The Department provided Alcoa with approval to implement the landslide and
cover repairs in a letter dated September 8, 1997. These activities address the general recommendations
that were contained in Law Environmental’s 1994 Landfill Cap Inspection Report (Appendix F.3,3.4 of
the RFI Work Plan).

4.6.3 Old Brick Landfill Topography

Topography at the Old Brick Landfill (SWMU No. 3) rises steeply from an elevation of about
600 ft-msl at the upper part of the fill area to 675 feet at the hilltop to the southwest. From the toe of
SWMU Ne. 3 at about 560 ft-mgl, again the slope is steep down to Badin Lake (approximately
510 ft-msl) to the northeast,
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4.6.4  Old Brick Landfill Geology

Past investigations by Aquaterra (September 1991b) describe the geology at the Old Brick
Landfill. The site has been mapped and reported as being underlain by basaltic tuff (a volcanic rock), The
rock is described as well jointed, fine-grained rock that does not exhibit cleavage (Conley, 1962). The
base of the basaltic wffs are characterized by conglomerate comprised of mafic lithic fragments and
round argillite pebbles in a marrix of fine-grained mafic tuff. Above its base the basaltic tuff consists of
faintly-bedded lithic erystal tuffs. The basaltic tuffs consist of predominantly chlorite, feldspar,
homeblende, and pyroxene minerals (Aquaterra, September 1991b).

Five soil borings installed by Aquaterra indicate the geology encountered during drilling
operations and exhibited in the outcrops at the site are consistent with the reported descriptions. Spheroid
ally weathered basaltic tuff boulders were abundant. Mineralized quartz veins were also located
throughout the site. The soils encountered were stlty clays composed of red, brown, and yellow color

mixtures and appeared to be the result of weathering of the mafic bedrock.

A past investigation by Law Engineering (November 1987) initially defined the limits of the
waste area using soil borings, Soil borings also determined the fill to be approximately 29 ft deep inside
the landfill,

4.6.5  Old Brick Landfill Hydrogeology

The following sections discuss the hydrogeology of the Old Brick Landfill including groundwater

occurrence and flow and groundwater quality,
4.6,5.1 Groundwater Qccurrence and Flow

Monitoring well construction for the SWMU No. 3 (Old Brick Landfill) is summarized on
Table 4-72, Groundwater at the Old Brick Landfill occurs in bedrock and saprolite/partially weathered
bedrock. Based on observation of water levels made during well installation, semi-confined conditions
are suspected at OBL-MW-2, OBL-MW-3, and OBL-MW-5. The landfilled materials are situated well
above the water table. The base of the landfill is reported by Law Engineering (November 1987) at an

elevation of about 570 fi-ms], whereas the highest groundwater elevation on the up-slope side of the
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landfilt is approximately 545 ft-ms! (or 25 feet below the base of the landfilled materials). The
groundwater elevation at the downslope side of the landfill is about 520 f-msl (or 50 feet below the base

of the landfill materials).

A groundwater elevation contour map for the Old Brick Landfill (Figure 4-39) shows
groundwater flow is to the northeast toward Badin Lake. Elevations measured during the RF] range
approximately from 586 fi-msl at OBL-MW-1 to 505 ft-msl at OBL-MW-3. Thehorizontal gradient
averages 0.12 ft/fi.

Hydraulic conductivity of the units at the Old Brick Landfill have been defined based on past
hydrogeologic investigations (Aquaterra, September 1991b). Table 4-73 summarizes hydraulic
conductivity values calculated from slug tests performed on four monitoring wells. The hydraulic
conductivities measured by slug testing ranged from 1.3 x 10 crm/sec (0.004 ft/day) to 1.19 x 107 em/sec

(34 ft/day). The average hydraulic conductivity is 3.3 x 10* em/sec (8.8 fi/day).

In addition, a recovery test was conducted in OBL-MW-2 by bailing the well dry and
measuring the change in water levels over time. The hydraulic conductivity values calculated from this
method is 5.11 x 107 em/sec (0.001 f/day).

Using the gradient of 0.12 ft/ft and the average hydraulic conductivity determined by the siug
tests, the velocity, assuming 25% effective porosity (Fetter, 1980, Freeze and Cherry, 1979) is
1.5 x 107 cm/sec (4.2 fiday). Actual velocities may vary due to heterogeneities and conduits that

facilitate secondary flow (i.e., fractures and bedding planes).
4.6.5.2 Greundwater Quality

Appendix D contains tables of historic groundwater elevations and fluoride, cyanide, and free
cyanide (amenable, weak acid dissociable, and microdiffusion) analytical dara. The historic data are
consistent with the current RFI data. Like the RFI data, tota) cyanide has been detected in the past in
OBL-MW-2 and OBL-MW-4 at concentrations slightly exceeding the NC 2L Standard. However, the
NC 2L Standard for total cyanide is conservatively based on the RfD for free cyanide (see Section 1.5).
Free cyanide has been detected at concentrations slightly exceeding the NC 2L Standard in less than half
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the sampling rounds. Fluoride has never been detected in any of the monitoring wells at concentrations
exceeding the NC 2L Standards.

4.6.,6 Phase I RFI Data Summary

Soil samples were collected from borings $3-HA-01 through $3-HA-06 around the perimeter of
the landfill at the locations illustrated on Figure 4-38. Table 4-74 provides the soil analytical results. Soil
samples were collected from each boring at surface (0 to 0.5 ft-bgs) and 0.5 t0 2.0 fi-bgs. Samples
$3-HA-04 and §3-HA-03 were collected to assess for potential releases near the toe of the landfill.
Samples from S3-HA-04 and S3-HA-05 were analyzed for the potential landfill COJs, which include
VOCs, SVOCs, total metals {arsenie, barium, cadmium, chromium, lead, and selenium), total cyanide,

weak acid dissociable cyanide, and fluoride.

Samples $3-HA-01 and $3-HA-02 were collected upslope of the landfill to provide background
data. The sample depths (0 to 6-inches and 0.5 to 2 fi-bgs) were selected to assess whether landfill
materials may have been released via transport over the edges of the landfill near the perimeter, These
samples were analyzed for background parameters and the landfil] COIs, except for VOCs (VOCs would
not be expected in background samples). The samples were analyzed for PAHs, total metals (arsenic,
barium, cadmium, chromium, lead, selenium, and mercury), total cyanide, weak acid dissociable cyanide,

and fluoride.

Samples $3-HA-03 and $3-HA-06 were collected to assess if releases had occurred along each
side of the landfill. These data were considered to be potentially useful for background purposes in
addition to delineation and as a result were analyzed for both fandfill COIs and background parameters
VOCs, SVOCs (including PAHSs), total metals (arsenic, barium, cadmium, chromium, lead, selenium, and
mercury), total cyanide, weak acid dissociable ¢yanide, and fluoride. Based on the similarities in
constituent concentrations and the location in the field, the sample results for $3-HA-03 and $3-HA-06

were incorporated into the background data set.

Groundwater samples were collected from five monitoring wells in the Old Brick Landfill
(OBL-MW-1 through OBL-MW-5) during Phase I. Groundwater samples were analyzed for VOCs,

SVOCs, total cyanide, weak acid dissociable ¢yanide, microdiffusion cyanide, tota fluoride, total metals
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(arsenic, barium, cadmium, chromium, lead, and selenjum), filtered metals (arsenic, barium, cadmium,

chromium, lead, and selenium), and TSS. Analytical results are on Table 4-75.

4.6.7 Phase II RFI Data Summary

One monitoring well (OBL-MW-6) was installed at the location shown on Figure 4-40 to further
delineate the Phase I detection of cyanide in OBL-MW-4. Groundwater from OBL-MW-6 was sampled

and laboratory analyzed for total cyanide, weak acid dissociable cyanide, and microdiffusion cyanide
(Table 4-76).

4.6.8 Surface and Subsurface Conditions

The surface of the landfill is vegetated with grass that is regularly mown as part of routine landfill
cover O&M activities. Beneath the vegetative cover is a 6-inch layer of top soil and a 12-inch layer of
compacted clay. Refer to Section 4.6.4 (Geology) and 4.6.5 (Hydrogeology) for further descriptions of
subsurface conditions at SWMU No. 3.

4.6.9  Screening Level Risk Assessment for Soil

Table 4-77 provides a summary of the constituents detected in soil, frequency of detection,
minimum and maximum detected concentration, and a coniparison to the risk screening values.
Figure 4-38 provides a summary of constituents detected in soil at concentrations exceeding the

risk-based screening values.

Arsenic is the only constituent detected in soil at concentrations that exceed the Region Xl RBCs
for industrial and residential s0il. However, the maximum concentration of this constituent (36.3 mg/kg)

is less than the statistically-derived concentrations in background samples for this area (86 mg/kg).

Chromiura js the only inorganic constituent detected at concentrations that exceed the USEPA
and NC SSL valucs for the soil to groundwater migration pathway. However, the chromium
concentrations downslope of the SWMU in $3-HA-04 and 53-HA-05 are less than the statistically
derived background value of 62 mg/kg,
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Acetone (3.8 mg/kg) is present in one sample (S3-HA-04) at a concentration greater than the SSI.
value calculated using the North Carolina leaching equation. The detection of acetone js believed to be an
artifact of the laboratory and not believed to be present in SWMU No. 3 soils. Owing to its volatility, this
constituent would not be expected in surface soils. Also, it was detected in S3-HA-03, which is also
considered a background sample because it was collected north of drainage ditch that runs along the north
side of the SWMU. As a result, acetone is dropped as 2 COT and no further evaluation of this constituent

is warranted.

4.6.10 Screening Level Risk Assessment for Groundwater

Table 4-78 provides a summary of the constituents detected in groundwater, minimum and

maximum detected concentration, and a comparison to the risk screening values.

Total cyanide was detected in groundwater at concentrations greater than the NC 2L Standards
in three monitoring wells (OBL-MW-2, OBL-MW-3 and OBL-MW-4), However, as noted in
Section 1.5, free rather than total cyanide should be the applicable form for comparing with groundwater
standards because NC 2L Standard is based on the RfD for free cyanide. The Federal MCL for cyanide
references free cyanide only. Weak acid dissociable cyanide was detected at concentrations exceeding
the screening value in OBL-MW-2. Microdiffusion cyanide was detected at concentrations exceeding the
screening value in OBL-MW-2 and OBL-MW-4. As a result of the constituents detected at
concentrations exceeding the screening values, this SWMU s subjected to a site-specific risk assessment
for groundwater, There was no cyanide (microdiffusion, weak acid dissociable, or total) detected in the

groundwater sample collected from OBL-MW-6 during Phase 11 of the RFT,

4.6.11 Site-Specific Risk Assessment for Groundwater

Groundwater beneath SWMU No, 3 is not used for any purpose and is at depths that do not
present a direct contact risk to site workers. Aleo, Alcoa owns the praperty in the vicinity of this SWMU
and therefore controls the drilling or installation of wells in this area. The residential wells survey
determined that the vast majority of local residences use water supplied by Stanly County. The
residential wells survey also determined that those residences believed to utilize home wells are either
hydraulically isolated or upgradient from Alcoa’s on-site and off-site SWMUSs and AQCs. The nearest
residential well to SWMU No. 3 is on the opposite side of Badin Lake. As a result, the groundwater at
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SWMU No. 3 does not present a risk to on-sitc receptors and residential well users because there are no

complete exposure pathways.

Groundwater beneath SWMU No. 3 flows toward and discharges to Badin Lake surface water.

The only potential complete exposure to groundwater at SWMU No. 3 is for receptors in Badin Lake.
4.6.12 Badin Lake Surface Water and Sediment — Old Brick Landfill Area

4,6,12.1 Summary of Pre-RF1 Investigations

Badin Lake surface water and sediment sampling was conducted by Woodward Clyde in 1996
and 1997 (Woodward Clyde, 1997). Figure 4-41 shows the location of the surface water and sediment
samples collected downgradient of SWMU No. 3 in Badin Lake. The surface water and sediment
samples were analyzed for a broad list of constituents. These data are deemed to be of RFI quality, and
therefore are included in the RFI groundwater to surface water evaluation. The surface water data are
summarized on Table 4-54 (see sample results for WA-OBL-092296-001) and the sediment data on
Table 4-55 (see sample $X-OBL-092296-002).

4.6.12.2 Screening Level Risk Assessment for Badin Lake Surface Water — O1d Brick Landfill

Table 4-79 summarizes the constituents detected in Badin Lake adjacent to the Old Brick
Landfill. This table also compares the maximum concentration of detected constituents to the NC 2B
Standards (15A NCAC 02B.0216(3)(g)(i,i)) and USEPA Water Quality Criteria (USEPA, 1999b) for the
protection of human health. None of the detected constituents are present at concentrations exceeding

these surface water screening values.
4.6.12.3 Screening Level Risk Assessment for Badin Lake Sediment — Old Brick Landfill

Table 4-80 presents a summary of all constituents detected in the sediment sample collected
from Badin Lake adjacent to SWMU No. 3. It also compares the maximum detected concentration of
constituents to the industrial soil RBCs. Industrial soil RBCs were applied as screening values for
sediments as there are no standard human health-based criteria for sediment. The industrial soil RBCs are

conservative values to apply to sediment, a medium for which only the most incidental contact is likely.
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Use of soil screening values for human health exposure to sediment is a common practice in human health
risk assessment. As indicated on Table 4-80, arsenic is the only constituent detected at congentrations
exceeding the industrial RBCs. However, the concentration of arsenic in sediment (37 mg/kg) 1s less than

the calculated background value for soil (86 ma/kg).

4.6.12.4 Conclusions and Recommendations

The screening level risk assessment for soil shows no constituents present in soil adjacent to the
landfill at concentrations exceeding the risk screening values. As a result, there are no direct contact
concerns related to soil surrounding the SWMU. The SWMU itself has a cap that is maintained by Alcoa,
which prevents direct contact with underlying materials. There were no detections of constituents in soil
at concentrations that exceed the conservative SSLs and background values, and the landfill cap is
believed to be effectively inhibiting leaching of landfill materials. As a result, no further action is

necessary to address the soil to groundwater leaching pathways.

Cyanide (total, weak acid dissociable, and free) were detected at concentrations exceeding the
NC 2L Standard and USEPA MCL for cyanide. However, groundwater beneath this SWMU is not used
for any purpose and is hydraulically isolated from residential wells. The only potential, complete

exposure pathway to groundwater is after it flows into Badin Lake.

Evaluation of Badin Lake surface water and sediment data show no constituents present at
concentrations exceeding the screening values and background levels. Based on these findings, no further

action other than periodic monitoring of groundwater for cyanide is recommended for SWMU No. 3.
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5.0 RFISUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

51  Soummary

The RFT evaluated environmental conditions at 14 on-site and two off-site SWMUs/AOCs. The
RFI provided the data needed to effectively characterize the nawre and extent of COIs detected in the
media of interest at each of the SWMUs and AQCs. Media investigated during the RFI included soil,
groundwater, surface water, sediment, and landfill gas. The site physical conditions (e.g., geology and

hydrogeology) were characterized to understand the potential COIl transport mechanisms.

A conservative risk-based screening approach was used to evaluate analytical data and focus the
RFI on COIs found at concentrations potentially posing risk to human health. Ag appropriate, the risk
assessment of the SWMUs and AOCs focused on potential human exposure scenarios because the Badin
Works is an active industrial facility occupied by plant operations and/or areas that undergo routine
operation and maintenance activities (e.g., mowing of landfill areas). In addition to the media on the
plant property (i.e., soil and groundwater), the risk assessment included an evaluation of human health for

off-property surface water and sediment in Badin Lake and Little Mountain Creek.

A site-specific risk assessment was conducted for those SWMUs/AOCs where COIs exceeded the
screening values. The site-specific risk assessment assumed current and future land use at the facility is

industrial, but also included an evaluation of off-site residential areas and Badin Lake.

Following is a summary of the major findings for the plant area, SWMU No. 2 (Alcoa/Badin
Landfill}, and SWMU No, 3 (Old Brick Landfill).

4.1.1 Plant Area

RFT SWMUs/AQCs in the plant area include SWMU Nos. 1, 4, 11 22, 25, 33, 35, 38, 42, 44 and 46
and AOCs —-A and -B (Figure 1-4, Table 1-1). SWMUs in the north end of the plant (North End) include
SWMU Nos. 1, 4, 22, 25, 33, 35, and 44. In accordance with NCDENR's letter to Alcoa dated
September 9, 1999 and the approved RFI Work Plan, SWMUs in the North End are addressed using the
“SWMU-Area Concept”, whereby SWMUs are grouped together based on commonalities.
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Groundwater for all the SWMUs in the North End (SWMU Nos. 1, 4, 22, 25,33, 35, and 44y is
addressed using the SWMU-Area concept because the SWMUs are all located within a contiguous
infilled valley, have the same COls, and the COIs in groundwater are not traceable to any individual
SWMU. Groundwater beneath the $WMUs and AOCs in the central and southern portion of the plant
(5WMU Nos. 11, 38, 42, and 46, and AOCs-A and —B), and off-site landfills (SWMU Nos. 2 and 3is
addressed on an individual SWMU and AQC basis.

SWMU Nos. 1, 4, and 33 are grouped into “SWMU Group 17 for the purpose of evaluating soils
based on the results of the RFI and Interim Measures (IMs) Work. These SWMUs were grouped together
based on similar COIs and proximity to one another. The soil evaluation for each of the remaining
SWMUs is evaluated individually.

The major findings of the RFT in the plant area are:

+  The primary COls identified in soi] by the screening level risk assessment are total and free
(weak acid dissociable) cyanide, fluoride, PAHs and PCBs. Based on the interim measures
work previously performed and the rigk assessment, these COls do not present a direct
contact risk to potential receptors under current and reasonably anticipated future land use,

The emplacement of a low permeability cap as an interim measure at SWMU Group 1
(SWMU Nos. 1, 4, and 33) has elirminated the potential for contact by workers with the
constituents detected in SWMU Group 1 soil. Also, the cap eliminates any potential concerns
for off-site contact with SWMU Group 1 s0il because the cap eliminates the potential for soil
lo be eroded and transported off-site by wind or water. Asa result, soils at this SWMU
Group do not present a concern with respect to direct contact by workers or residents, Alcoa
has a program in place to inspect and maintain the ¢ap on a semi-annual bagis.

The RFI verified the effectiveness of soil removal activities previously conducted by Alcoa at
SWMU No, 22, AQC-A, and AOC-B. RF] analytica] data show no constituents in SWMU
No, 22 s0il detected at concentrations exceeding the direct contact risk-based screening
values or background concentrations, verifying the effectiveness of the 1994 soil removal
activities at this SWMU, RF] samples collected at AQC-B show no constituents detected at
concentrations greater than the applicable direct contact screening values (residential and
industrial RBCs for surface soils and industrial RBCs for subsurface soil). These resulis
verify the effectiveness of the soil removal action conducted at AQC-B in 1996. The
effectiveness of AQC-A soil removal performed in 1985 was verified through historic
monitoring and RFI groundwater samples at AOC-A that show no constituents detected.

The screening level risk assessment for SWMU No. 43 shows 1o constituents detected at
concentrations excceding the risk screening Jevels, SWMU Nos. 11, 35, 44, and 46 each had
constituents detected at concentrations exceeding the conservative risk sereening values and
therefore were subjected to site-specific risk assessments. The site-specific risk assessments
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for each SWMU found direct contact risks at these SWMUs to be within or below USEPA’s

m acceptable range.

As a result of the interim measures work and soil removal activities, and based on the RFI
risk assessment, no further action is required to address direct contact pathways for soils at
the SWMUSs and AQCs in the plant area.

+ The screening level risk assessment indicated that SWMU Group 1 (SWMU Nos. 1, 4, and
33), SWMU Nos, 11, 35, 44, and 46 and AQC-B contain constituents at concentrations
exceeding the conservative screening values used to evaluate the soil to groundwater leaching
pathway. The cap placed as an interim measure at SWMU Group 1 addresses the leaching
from soil to groundwater at SWMU Nos. 1, 4, and 33. Many of the constituents identified
(e.g., PAHs) are eliminated as COIs for the soil to groundwater leaching pathway because
they were not detected in site groundwater.

+ COIls identified in plant groundwater by the sereening level risk assessment are total and free
(weak acid dissociable and microdiffusion) cyanide, fluoride, arsenic, trichloroethene, and
trichloromethane (chloroform). LNAPL was found in a single monitoring at SWMU No. 42
trapped within the immediate area of the Building 016 foundation; however, there were no
dissolved phase LNAPL constituents found in groundwater immediately downgradient of
SWMU No 42, confirming the limited extent of the LNAPL. Groundwater beneath the plant
area is not used for any purpose and there is no direct exposure potential with groundwater to
the plant workers or local residents. Alcoa owns the land from the plant to Badin Lake to the
east. Therefore, Alcoa can ensure that no drinking water wells will be instalied between the
SWMUs/AOCs and Badin Lake. A residential well survey determined that nearly all
residences are connected to the Stanly County potable supply, While there are few residences
with home wells, these homes are hydraulically upgradient of the plant area. Based on the
RFI findings, there is no risk to current or potential groundwater users from COls in
groundwater,

= Groundwater beneath the plant area flows toward and discharges to Badin Lake. As a result,
Badin Lake represents the only potential complete exposure pathway to the COls in
groundwater. The groundwater velocity is relatively slow beneath the plant area (average of
| fi/day). Therefore, the groundwater discharge rate from the plant area to the Lake is low
and plant area groundwater provides only a minor contribution to this large volume lake. The
risk-based screening of surface water samples in Badin Lake shows plant area groundwater
COls are not present in the Lake at levels exceeding human health surface water screening
values. A human health screening level risk assessment of Badin Lake sediments identified
PCEs and PAHs as potential COIs and as a result a site-specific human health risk assessment
was performed, The site-specific risk assessment for Badin Lake sediments concluded that
areas where sediments can be contacted by human receptors are limited (e.g., the swimming
cove or boat launch area), and that potential risks to CQIls in this area are within acceptable
limits,

5.1.2 SWMU No. 2 (Alcoa/Badin Landfill)

« This SWMU was subjected to an interim measure (regrading and capping) to minimize the
amount of precipitation infiltration and leaching of Landfill COls. The cap also ¢liminates
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the potential for direct contact with the landfill materials,

The screening level rigk assessment for soil shows there are no COIs present in soil adjacent
to the landfill at concentrations exceeding the conservative risk-based screening values. Asa
result, soils surrounding SWMU No. 2 do not pose unaceeptable risk to potential current or
regsonably anticipated future receptors.

The screening level risk assessment for groundwater shows only total cyanide exceeding the
screening valucs, in a single well downgradient of the landfi]]. Groundwater beneath the
landfill is not used for any purpose. There is a residential groundwater well on the opposite
side of Little Mountain Creek, at an approximate distance of 0.3 miles to the south,
However, groundwater elevation data from triple piezometers at this SWMU show Little
Mountain Creek acts as a hydraulic barrier and as 2 result, groundwater containing COls does
not flow under the creek. The groundwater velocity beneath the Alcoa Badin Landfill is
relatively siow (average of about 0.2 ft/day) and as a result the rate of groundwater discharge
to Little Mountain Creek is minor. Also, the concentration of free cyanide (i.e., weak acid
dissociable and microdiffusion) in SWMU No. 2 monitoring wells does not exceed the
screening value. The MCL and NC 2L Standard for cyanide are based on the RfD for free
cyanide. As aresult, the total cyanide detection in the single well at concentrations slightly
above the screcning value does not warrant further evaluation,

Seeps containing low levels of ¢yanide and fluoride manifest at the base of the landfill. Alcoa
has constructed a seep collection system and applied for an NPDES permit for seep discharge
to Little Mountain Creek. As a result, there is no further action necessary to address seep
discharge.

The screening level risk assessment for Little Mountain Creek shows no COIs present at
concentrations exceeding applicable human health screening values,

SWMU No. 3 (Old Brick Landfill)

This SWMU was subjected to an interim measure (regrading and capping) to minimize the
amount of precipitation infiltration and Jeaching of landfill COls, The cap also eliminates the
potential for direct contact with the landfill materials.

The screening level risk assessment for soil shows there are no COls present adjacent to the
landfill at concentrations exceeding the conservative risk-based screening values. As a result,
soils do not present a risk to potential current or reasonably anticipated future receptors.

The screening level risk assessment for groundwater shows only total and free cyanide
exceeding the screening values, Groundwater beneath the landfl] is not used for any purpose.
Residential wells identified in the survey are on the other side of Badin Lake and hydraulically
isolated from SWMU No. 3.

Groundwater beneath this SWMU flows toward and discharges to Badin Lake. As a result,
Badin Lake surface water and sediment represents the only potential complete exposure
pathway to the COls in groundwater. The groundwater velocity is relatively slow beneath the
landfill arca (average of about 4 f/day). As aresult of this low velocity, groundwater
discharge to the Lake is minor. The risk-based screening of surface water and sediment
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samples in Badin Lake shows Old Brick Landfill COIs are not present in the lake at levels
exceeding the risk screening values.

5.3  Conclusions and Recommendations

The next step in the RCRA Corrective Action process for sites where remediation is warranted
would be to evaluate potential remedial alternatives in a Cotrective Measures Study (CMS). The purpose
of the remediation would be based on the need to satisfy one or more remedial goals. The corrective
action goals for the Alcoa Badin Works would be to perform remediation on media with contaminants at

concentrations posing unacceptable risk to human health and/or the environment, whete appropriate.

The RFI has established that no unacceptable risks currently exist due to constituents at the Badin
Works SWMUs and AQOCs under current and reasonably anticipated future land use. Therefore no
remediation is warranted, and accordingly a CMS is not necessary at this time to address the media at the
SWMUs, Alcoa is recommending that a groundwater menitoring plan be developed to monitor the

natural attenuation of those constituents found at concentrations greater than MCLs or NC 2L Standards.
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m Table 1-1

Summary of Alcoa Badin Works SWMUs and AOCs Included in RFI
Alcoa Badin, NC Works RFI

Designation Description Source of Inclusion In RF1
Part-B Part-B Added By
Permit VILF | Permit VILE Alcoa
(RFI)(n) (CS)(b)
SWMU No. 10 | On-Site Landfill X®
SWMU No, 29 | Alcoa/Badin Landfill X
SWMU No. 3 Qld Brick Landfill X
SWMU No. 4 | Old K088 Storage Pad X
SWMU No. 11 Waste Oil Accumulation X
Area/Miscellaneous Storage
Area/Pot Pad Burning Area[2]/01d
Bake Furnace Site
SWMU No. 22 | Scrap Yard X
SWMU No. 25© | Underground Conveyance Line to X

NPDES OQutfall 009

SWMU No. 33 | Wet Weather Run-on Diversion

> [

SWMU No. 35 “Old” Waste Oil Storage Area

m SWMU No. 38 0ld Rotary Station X
SWMU No. 42 Building 016

SWMU No. 43 Overhead Crane Rebuild Structure

SWMU No. 44® | Pine Tree Grove Area

e B B E

SWMU No, 46 West SPL Area

AQC-A Fuel Oil Tank Release X

AOQOC-B Compressor Oil Leakage Area X

Notes:

@ RFT = RCRA Facility Investigation.

® g = Confirmatory Sampling.

& g WMUs included in the Worth End of Plant SWMU Area.
@ % = [ndicates Source of Inclusion in RFL

SWMUs climinated from the RF1 by USEPA based on Confirmatory Sampling findings include SWMU No. 7:
Aerated Lagoon, SWMU No. 20: Vehicle Wash Station, and SWMU No. 39: PCB Storage Building.

|
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Table 2-3
Summary of Analytical Methods
Alcoa Badin, NC Wotks RFI

Parameter Group Reference
Soil/Sediment Groundwater/Surface Water

Appendix 1X Volatile Organic Compounds SWE46 5035/8260B SWi46 82608
Apoendix 1X Semi-volatile Organic Compounds SWede §270C SWa46 8270C
Appendix IX PCBs SWa46 B082 SWE46 8082
Appendix IX Pesticides « SWE46 B0B1A
Appendix X Herbicidgs -- SW846-8151A
Total Cvanide SW346 9012A SWE46 9012A
Weak Acid Dissocighle Cyanide 5M18-4500-1 SM18-4500-1
Free Cyanide (by Microdiffusion) -- ASTM D4282-83
Fluoride EPA 340.2M EPA 340.2M
Sulfide - EPA 376.1
Appendix IX Metals (except Meroury) SW3246 60108 5W846 60108
$ix Metals $W846 60108 SW846 60108
Mercury SW846 T471A SWa46 T471A
Total Suspended Solids - EPA 160.2

Now!

i pdeddin nut nnalyued for indicated paramgler group-
g0 metals include Asenie, Bariun, Cadmium, Chrenium, 1,cad, and Selenivm
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Table 2

Phase | RFl Groundwater Ir

Alcoa Badin, NC

Groundwater Sample Analytical Sample Sample Total WAD MD F
Investigation Location Sample Date Collection CNW CN® CN®
Locatien Designation Method
MW-24 MW-24-2399 9/16/99 Bladder Pump X X X P,
MW-25 MW-25-2659 9/22/99 Bladder Pump X X X :
MW-25-0050R 1/5/00 Bladder Purnp X X X -
MW-25A | MW-25A-2659 9/22/99 Bladder Pump X X X :
MW-25A-0050R 1/5/00 Bladder Pamp X X X -
MW-26 MW-26-2659 922/99 Bladder Puinp X X X 2
MW-26-2659D 9/22/99 Bladder Pump X X X 2
MW-26-0050R, 1/5/00 Bladder Pump X X X -
MW-27 MW-27-2779 10/04/99 Bladder Pump X X X 2
SWMU 2: ABL-MW-] ABL-MW-1-2672 9/24/99 Bladder Pump X X X .
Alcoa/Badin ABL-MW-1- 1/5/00 Bladder Pump X X X -
Landfili (030R
ABL-MW-2 ABL-MW-2-2679 9/24/99 Bladder Pumnp X X X X
ABL-MW-2- 1/6/00 Bladder Pump X X X -
O060R
ABL-MW-3 ABL-MW-3 9/23/99 Bladder Pump X X X X
ABL-MW-4 ABL-MW-4-2679 9/24/9G Bladder Pump X X X X
ABL-MW-4.- 1/6/00 Bladder Pump X X X -
0060R
ABL-MW.5 ABL-MW-5-2699 9/23/99 Bladder Pump X X X X
ABL-MW-5- 9/23/99 Bladder Pump X X X X
26949D _
ABL-MW-6 | ABL-MW-6-2679 9/24/99 Bladder Purnp X X X X
ABL-MW-65- 1/8/00 Bladder Pump X X X -
0080R
SWMU 3:Old | OBL-MW-1 OBL-MW-1-2689 9/25/99 Bladder Pump X X X X
Brick Landfill OBL-MW-1- 1/7/00 Bladder Pump X X X -
0070R
OBL-MW-2 OBL-MW-2-2689 B/25/99 Bladder Pump X X X X
OBL-MW-2- 1/7/00 Eladder Pump X X X
0070R ]
OBL-MW-3 | OBL-MW-3-2689 | 9/25/59 | Bladder Pump X X X X
OBL-MW-3- 9/25/99 Bladder Pump X X X X
2689D
OBL-MW-3- 1/7/00 Bladder Pump X X X
0070R
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estigation Summary

orks RFI
% TSS® Total Diss. Total Diss Total Diss. Metals | APP IX APP =APP
Metals Metals Hg® Hg® Metals APP vOCs® IX IX
(N 6)® APP xX® SVOCs™ | PCBs/
x¢ Pest/
Herb
T X X X — - - - X X -
X X X — — - - X X -
X X X - - — - X X -
X X X o - - -- X X --
X X X Z » -- - X X .
X X X - - - - X X s
X X X — — " - X X -
N X X X - - - - X X -
B X X X - - - - X X -
X X X - - — -- X X -
X - = - — X X X X X
X . - - - X X X X X
X X X - — - - X X =
X X X - - - - X X -
X % X = X X -
X X X - X X
X X = E X X
Alcoa Badin, NC Works
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Table 2-7

Phases | and Il RFI Surface Water and Sediment investigation Stmmary

Alcoa Badin, NC Works RFI

Sarfare Sampie Analyticat Sample Date Sample Sample CoBection ] .
Water/ Location Sample fand RF] Depih Methed - = &
Sediment Designation Phase) fi-bgs* = - - F - g L= s S < %z
Iovestigation -y <% | 82| = o =2 85, .o Sl Exl| 2
Lecation = 36 25 2 £ =% 222 ot 3[s=< o
= = < > = ol =
= S 2
=
] _ I I
Litele LMC-SW-01 | LAC-SWi-2799 10:16/99 - Direct into Contatner™ ¥ X s X x X X X - x X
Muountain
Creek Surface (Phase )
B —_—— ——t ] I
Water LMC-SW.0] 25/09 - Direct into Container - - X - - - - - - - -
(Phase I}
] SN N | |
LC-SW.02 LMC-SW32-2799 [O/069s - Drirect indo Container X X - X X X X X - X X
{Phase I
_— ] | - ] |
LM C-SW02 G259 — Direct inte Container - - X - - - - - - - -
{Fhase [y
Little LMC-5D-0] LMC-5007-0.0-03 32590 040-0.3 Stainless Steel X X - X - X X X - X X
dlountai
Croek {Phase T} Spoon
- -—— E— -
Sediment LMC-$D-02 | LMC-S002-0.0-0.4 925/99 0.0-0.4 Stainless Stecl X X - X |- | x X X - X X
(Phase I} Spoon
Badin Lake NE-SW NWE-SW-2520 9700 - Direct into Container - - - -- - -- - -~ X - -
Sueface Wal
ueface Water (Phase TT}
Hote:
{2}  Febgs = feet below ground surface,
(k) Total CN = total cyanide,
{e) WAD CN = weak acid dissociable cyanide.
{d] MDD CN = microdiffusion Cranide.
e} Fl=fluoride.
{f)  TSS =1zl suspended solids.
{g] Tolal Meizls include arsenic, bariuan, cadmium, chromium, tead and selepium.
thy  Dissofved Metals include arsenic, bartum, cadmium, chromium, lead 2nd selenium.
(i} App X VOOCs = Appendix IX volatile GEZANIC cempounds,
) AppIXSVOCs= Appendix 1V semi-volatile organic compounds,
{kl  PCBs = polychlocinated hi-phenyls.
) Collected direcaly into sample condziner except for VOCs, VOC vials were pre-preserved; therefore samples were oollecied imo a dedicased amber gfass concainer and poured inle the VOO containers
(m] X =sample anatyzed far indicated Farametes,
{o} -~ = sample not anabyzed fur indieated parameter,

' ProjectshA beashBladint 1 lmﬁlemns?ﬁﬂ]",TaHefnmL:-?,doc
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Table 2-8

m Data Validation Summary For Soil/Sediment Samples
Alcoa Badin, NC Works RFI
Parameter Total Number of Validated Number of | Percent Validated (%)
Samples Samples
Total Cyanide 85 30 35
Weak Acid 85 30 35
Dissociable Cyanide
Fluoride g5 30 35
Total metals (Arsenic, 104 18 17
Cadmium, Chromium,
Lead)
Total metals (Barium, 73 18 25
Selenium)
Total Metals 39 5 13
{(Mercury)
VOCs™ 64 22 34
SVOCs (includes PAH 20 19 21
analyses)(b)
PCBs™ 21 9 43
Ashestos 2 0 See Text

w Motes:

® vOCs = Volatite Qrganic Compounds

&) 5vOCs = Scmi-Volatile Organic Compounds, PAHs = Polynuclear Aromatic Hydrocarbons

& pCBs = Polychiorinated Biphenyls

‘ IProjects\Aleon\Badin\ 20006\ Tablen\Ropors200 VTR 8.dog
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Table 2-9

Data Validation Summary For Groundwater/Surface Water Samples
Alcoa Badin, NC Works RFI

Parameter

Total Number of

Number of

Percent Validated (%)

Samples Validated Samples

 Total Cyanide 76 76 100
Weak Acid Dissociable 76 76 100
Cyanide
Microdiffusion Cyanide 76 76 100
Fluoride 51 1] 22
Total metals (As, Ba Cd, 43 6 14
Cr, Pb, Se or Appendix 45 8 18

_IX Metals)™ 6" 6" 100"
Dissolved mertals (As, 43 6 14
Ba Cd, Cr, Pb, Se or 47 10© 21@
Appendix IX Metals) 6t 60 100
Total Metals (Mercury) 2 1 50
Dissolved Metals 2 1 50

| (Mercury)

|_Total Suspended Solids 48 8 17
VO™ 51 6 11
SVOCs™ 51 6 11
Pesticides 3 ] 33
PCRs" 5 ] 20

| Herbicides 3 1 33
Sulfide 3 1 33
Trichloromethane 4 4 100
Trichloroethene 4 4 100
Appendix IX PAHs® 3 3 100

Notas:

® As = Arsenic, Ba = Batium,

Cd = Cadmium, Cr =

® v Cs = Volatile Crganic Compounds
' 8VOCs = Semi-Volatile Organic Compounds
“'pCBs = Polychlorinated Biphenyis

© Barium only

“ Thallium and Antimony only

) PAHs = polynuclear aromatic hydrocarbons

LTeiecdAlan Ibadin') 20006 Kepums 200 1 Tables\ TB! 2 Voo

Chromium, Pb = Lead, Se = Selenium
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Table 2-10

Investigations and Interim Measures Reporis

Previously Submitted to the Department

Alcoa Badin, NC Works RFI

Plant Area Reports SWMU No. 2 SWHU No. 3
{Alcoa/Badin Lapdfill) {Old Brick Landfill)
Reports Reports

Law Engineering: October 21, 1989, “Report of
Environmental Services - North End Subsurface
Exploration”

Law Environmenial, Inc.: January 22, 1990,

“Preliminary Assessment of Gas Emissions, Badin

Landfill

Law Engineering: November 25, 1987, “Report
of Subsurface Exploration, Oft-Site Waste
Pile™

Law Environmental, Inc.: June 1, §990, “Phase [
Groundwater Assessment Northwest Valley™

Law Environmental, Inc.: March 15, 1991, “Repost
of Methane Gas Probe Installation and Monitoring,

Badin Landfill”

Aquaterra, Inc.: September 3, 1991
*Preliminary Soil and Groundwater
Assessment”

Law Environmental, Inc.: November 12, 1990,
“Phase II Groundwater Assessment Northwest
Valley”

Law Environmerntal, Inc.: March 28, 1991, “Repoat

of Methane Monitoring, Homesites Near Old
Badin Landfill”

PACE, Inc.: March 18, 1992, “Report of
Laboratory Analysis™

Law Environmental, Inc.: April 3, 1991,
“Installation of Ground-Water Monttoring Well
(MW-16), Northwest Valley Ground-Water
Contamination Assessment”

Aquaterra, Inc.: September 3, 1991, “Preliminary
Soil and Ground-Water Assessment”

Aquaterra, Inc.: October 28, 1992, “Ground
Water Assessment Repont™

Alcoa: Decemnber 6, 1991 SOC Compliance
Letter to the Department

Aguaterra, Inc.: December &, 1991, “Groundwater
Sampling”

Agquaterra, Inc_: February 7, 1994, “November
1993 Ground Water Sampling Event™

Aquaterra, Inc.: July 31, 1992 “Soil and Ground
Water Assessment Aluminum Company of
America”

PACE, Inc.: March 18, [992, “Report of
Laboratory Analysis™

Law Envirorumental, Inc.: March 4, 1994,
“Landfill Cap Inspection Report, Old Brick
Landfill”

Law Environmental, Inc.: August 6, 1992,
“Report of Ground-Water Assessment and
Preliminary Ground-Water Recovery Study™

Aquaterra, Inc.; October 28, 1992, “Ground Water

Assessment Report™

Alcoa: May 1996, “Specifications for Old
Brick Landfill {SWMU #3) Channel
Improvements™

Agquaterra, Inc.: October 5, 1992 “Building 016
Groundwater Assessment Alcoa-Badin™

Law Environmental, Inc.; April 8, 1993 “Report of

Consulting Services and hMethane Monitoring”

Law Engineering and Environmental Services,
Inc.: Dctober 9, 1996, “Geotechnical
Exploration — Old Brick Landfill Cap™

Law Environmental, Inc. June 28, 1993
“Confirmatory Sacapling Report Alcoa Badin
Works”

Alcoa Technical Center, Analytical Chemistry

Division: September %, 1993, “Badin Groundwater

Characterization™

Alcoa: August 1997, “Specification for the
Landslide Repair at the Old Brick Landfill
(SWMU #3)

FiProjects boet Beders 20006 Repa1s 100 1T abksATEIL R 10 doc

Pape 1 of 3

Alooa Badin, ¥C Works
RF] Beporl
March, 2001




Past Investigations and interim Measures Reports
Previously Submitted to the Department

@

Table 2-10

Alcoa Badin, NC Works RF]

Plant Area Reports SWMU No. 2 SWMU No. 3
{Alcoa/Badin Landfill) (OMd Brick Landfill)
Reports Reports

Aquaterra, Inc.: June 29, 1993 “Additional
Ground Water Sampling Report Building 316
Aluminum Company of America”

Aquaterra, Inc.: February 7, 1994, “November
1993 Ground Water Sampling Event™

Pace, Inc.: August 12, 1993 “Eeport of
Laboratory Analysis”

Performance Analytical, Inc.: March 2, 1994 and
March 15, 1994, “Laboratory Reports™

Aquaterra, Inc.: “Building 016 Monthiy
Groundwater Sampling October 18, 1993 and
January 6, 1994™

Trigon Engineering Consultants, Inc.: April 4,
1996, “Soil Vapor Monitoring Eepont™

Four Seasons Environmental Inc.: February 23,
1994, “Proposal of Sampling and Delincation of
PCBs at Former Scrap Yard”

Law Engineering, Inc.: May 9, 1994, “Report of
Alr Emissions Monitoring {February, 1994)"

Law Environmenta! National Laboratories:
March 14, 1994 “Chemicai Analysis of Samples
Received on 2/24/94>

Law Engineering, Inc.: October 19, 1994 “Repoit
of Air Emissions Monitering {August, 19943"

Law Environmental National Laboratories: April,
1994 “Report of Groundwater Meonitoring *

Trigon Engineering Consultants, Inc.: August 16,
1996, “Soil Vapor Monitoring Report™

Four Seasons, Environmental, Inc.: June 13,
1994, “Final Report PCB Delineation Operations
Solid Waste Management Unit-22

Trigon Engineering Consuitants, Inc.: September
16, 1996, “Soil Vapor Monitoring Report”

Four Seasons Environmental, Inc.: November 3,
1994 “Final Report; Soil and Debris Removal
Project: Solid Waste Management Unit 22

Trigon Engineering Consultants, Inc.: November
22, 1996, “Soil Vapor Monitoring Report”

Geraghty and Miller, Inc.: December
1995,”0Onsite SPL Landfill Boring Data, Alcoa
Badin Works™

Trigon Engineering Consultants, Inc.: January 22,
1997, “Soil Vapor Monitoring Report™

Alcoa: January 1996, “Interim Measures
Workplan, On-Site Landfill {SWMU #1) and
Wet-Weather Run-On Diversion (SWMU #33 ¥

Geraghty and Miller, Inc.: April i, 1997,
“Constituent Flux Determination Akiminum
Company of America North End Setting Badin
Works Facility”

K PrajecsAlcod:Badini L 20006 Kepart 2002 Tahlesi THED- 18 dac
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Past Investigations and Interim Measures Reports
Previously Submitted to the Department

Table 2-10

Alcoa Badin, NC Works RFI

Plani Area Reports SWHU No. 2 SWMU No. 3
{Alcoa/Badin Landfill) (O1d Brick Landfil)
Reports Reports

Geophex, Ltd.: April 1996, “Geophysical Survey
Report™

Alcoa: April 1997, “Interim Measures Workplan,
Alcoa-Badin Landfill (SWMU #2) Regrading and
Cover System Installation”

Geraghty and Miller, Inc.: October 1996,
“Findings of Soil Assessment Activities at Area
of Concern B (ACC-B}"

Alcoa: May 1998, “Interim Measures Report,
Alcoa-Badin Landfill (SWMU #2) Regrading and
Cover System Installation™

Law Engineering and Environmental Services,
Inc.: October 31, 1996 “CQA Report, On-Site
Landfill Surface Water Control Improvemerns™

Geraghty and Miller, Inc.: November 1996,
“Pine Tree Area Investigation™

Geraghty and Miller, Inc.: November 1996,
“Constituent Flux Determination, North End
Sctiing Badin Works Facility™

Alcoa: December 1996, “Interim Measures
Report, On-Site Landfill and Wet Weather Run-
on Diversion™

Geraghty and Miller, Inc.: February 1997,
“Findings of Soil Assessment Activities at the
Spent Potlining Landfill (SWMU #1) and Wet
Weather Run-On Diversion (SWMU #33)"

JAProjects dlood! Bad a1 20004 epon s 00 Tabss TBLI - 1. dae
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Table
Pre-Phase | RFl Surface

Alcoa Badin, N

Sumaple 1 ocatfon Analytical Sample 1 Sample Depth | TOC TSE™ | Atkatinity | Hardoess Amenable CN © Free CN'Y | Total 0N
Sample nte
Designation
DAML WA-DAM-092386-00] 9/23/96 Top Water X7 X X X —
WEIAM-(92396.007 923/96 | Rollom Watee x® X X X — -
WADAM-101296-002 1/12/96 T'op Water - - --- - X X X
WI-DAM-101 266-003 10/12/96 [Zotiom Water e —- - e X X X
LM WA-LMC-092496-000 224/%6 Top Water X X X X ven . —
| WALMCA 101356005 10/14796 Tep Water x X X
M7 WA-LMC-(92496-003 92496 Top Water X X X X —
WALMC-101456-003 10/14/96 Tap Water run - — —- X X X
LMCY WA-LMC-(824596-005 9724196 Top Water X X X X —- - —_
L WA-LMC-101496-001 10/14%6 Top Water - -— - [ X X X
LMCS WA-LMU-082496-008 0/24/98 Top Water X X X X X X X
WEI14 WA-NEP-092206-004 BI22/96 Top Water X X X X X X X
WEB-NEP-022296.06 9722/96 Bultom Water X X X X X X X
WANEP-10(206.0603 1012796 Top Water e uee -— — X X X
WA-NEF-01 2207004 132/97 Top Water .y X - —n — —
WA-NEF-012207.006F 1/22/97 Top Walar aem -— -—- = - - -
NEP 14 {dup) WA-NEP-012257.005 1722097 Top Watar — —
NEPS WA-NEF-012267-016 12297 Top Waley i — - - X X X
NEF14 WA-NEP-002206-005 922196 Top Water X X X X - - -
WE-NEF-002206-008 S22/ Battotn Water X X X X X X X
[~ WEFIG (dup) WA-NEP.092206-007 H22/98 Top Water X X X X X X X
NEPIR WA-NILP-0]2207-007 12297 Top Water - - — —- X X X
WEH-NEP-(]2207.008 1/22/97 Battom Water --= - - - X, X X
NUP19 WANEP-12297-010 1/22/97 Top Water - war -— — X X X
WE-NEF-012397 0009 112297 | Bntiem Water X X X
MNEP20 WA-NEP-012297-0]3 1422197 Top Water s —- - e X X X
WE-NEP-012297.015 1722487 Bottom Water - - - i X X X
| NEP20 {dup) WA-NEP+{12297-014 1/22/67 Top Whater - - e -ee X X X
NP4 | WA-NEDP|92206-001 DIz Tap Water X X X X X X X
WE-NEP-092206-002 YILGE Botiomn Water X X X X X X X
WANEP-0122874%02 1/22/97 Top Water ae X - - — — -
WA-NEP-012297-000F 1/22/97 Top Water - - . - - -
WE-WEP-012297-(01 1/22/97 Bottom Water -— - s [ e - -
NEF7 WA-NEP-012297-017 1722497 Top Watar - - — - X X X
NEPER WA NP1 2297011 1/22/97 Top Water —r .- -—— -— X X X
WENEP-012287.012 1/22/97 Paottorn Water e - — -— X X X
(QBL1 WA-GBL-092296.001 922106 Top Water X X X X - - -
WA-CEL-101296.00] 10/ 2196 Top Water o - — -— X X X
REF! WA-REF-101296-00] 10412796 Top Water X X X X X X X
WE-REF-101296-002 10712196 Boitom Water X X X X X X X
Notes:
{a) TOKT = rotal organie carbon
(b TS5 = total suspended golids
{£) Amenable N ~ amenable cyanide
() Free ON « frac cyunide
(=} Total CN = total cyanide
() WAD (N - weak acid dissaciable yanide
(g) Bl = flueride
(h) As ~ arsenic
(1) Ba = barium
() Cd = cadmium
(k} Cr - chromium
(1) Tron N = lron cyanide
{m) MNa - sadium
() Ph - lead
o) Se ~ selenium
(P} 8VOCy = semi-valatile organic eompounds
(4} PCIRs = poiychlorinated biphenyls inciude Aroclors 1248 and 1260,
(r} X noulyzed for indicated parametar
(=) == = not analyied for indjcated parsrmeter
FARrgattA 20006\taportu 00 \TulitentTHEZ- 1 2,51k Pﬂge | of
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Water Data Summary

= Works RFI

WADCN®] 1% | smonin [ As™ Ba cy® " o oN® Na™ Fb™ | Nitrate/Nitrite] Nitrbie §e ™ PCRe P sVoQs W —I
| X X X X X X X X X X X x|
\ % X X X X X X x X X X X

X - o — X - . - - - ]
X . n - - - X — - - -
- X X X X X X X X X -— X X X
[ X - e - - —_ X - —r — . - . —-
X X X X X X X X X X X X
X _— _— J— —na - —ne — -— — f— — -— [ ~u
X X X X X % X X X X X X
| X — . i — - X — — o — -
X, X X X X X X X X X X, = X X X ]
x X X X X X X X X X X X X X
X X X X X X X X X X X X X X
X — - — — _ - X - — - -
7 o — - - - — ¥ — — - -
. — - - . - - — ¥ — — — - -
T x . - - - . X - . — - - -
H——= X, X X X X X X X X X X X
. X X X X X X X X X X X X X X
X X X X X, X % X X X X X X X
x — - . . — e X o — [ — o —
X - . - — . - X [ — o — - - -
7 X — - — e — X o — — - _ —
B X - - - — X - o o — o
X - — — X . - . - NS
X X X X X X X X X X X — X X X
A X X X X X > X X X X X X X
T o - - - — X - — - ]
- _ - — — - X . — - 1
- - — - o — . — X, - —
X - - X = — — - - o
X - .- — - -- P X e . - e - - - ]
X X X X X X X X X X % X
] X . j - — e X - — .-_
X X X X X X X X X X S X X %
T X X X X X X X X X X X X X

Alcon Badin, NC Works
) RFi Report
] March, 2001




Table
Pre-Phase | RF| Sedin

Alcoa Badin, N

Sample Location Analylicsl Sample Samph Depth % Makstore TOC™ AMENABLE €N ™ ¥REE CN Total €N [WAD CN
Sample Date {fL.bgsy
Destgnation
DAMI SX-DAM-=101296-001 10/12/96 Surface Sad o X X X X X
TMCE SX-LMC-092496-002 92496 Swiface Scd wn X — - _ -
SX-LMC-101496-0% 10/14/96 Surface Sed - — X X X X
LMC2 SX-LMC-092496-004 924/96 Surface Sod - X — - - -
SX-LMC-101496-004 LU/14/96 Surface Sed - s X X X X
LMC3 SXN-1MC-097496-006 9/24/96 Surface Sud e X - - - -
SX-LMC-101496-002 10/14/96 Surface Sed - - X X X X
M4 SX-LMCL92496-007 9/24/96 Surface Sod - X X X X X
LMC3 53 -LMEC=092456-005 D24/98 Surface Sed - X X X X X
NitP] BA-BWC-(12097-01% 1/20/97 Surface Sed X X - . - -
NEP2 SA-SWCAH 2097001 1720/97 Surface Sed X X - - s -
NET3 SA-SW(-012087-008 1720197 Surface Sed X X - - - -
SB-SWC-012097-008 12047 Bottom Sed X X - na - -
NEP4 SANEP=012197-001 121797 Surfave Sed X - - - - -
SN-NEP-092296-003 Q/12/96 Surface Sed - X .-
SX-NEP=1(1296-004 10/12/9a Surfave Sed u- - X X X X
NEPS SA-SWC-012097-010 1/30/97 Surface Sed X X - - - .
SB=5WC=012097-011 1720097 Boltom Sad X X - - w“ -
NEPG 5A-SWC-012007-002 1/20/97 Surface Sed X X .- o - .-
NEFg SA-NEP-012197-003 1/21/97 Surface Sed -- - X X X X
NEP3(dup) SA-NEP-012197-004 1/21/97 Surface Sed -- — X X X X
NEPQ SA=-SWC-012097-017 172097 Surface Sad b X - - - -
NEPLY BA-SWCHI2097-0]8 1/20/57 Surfacc §cd X X w - - w
SB-EWC-012007-016 1720097 Bottom Sed X X - - . —
NEF11 SA-SWC-01 2097003 1/20/97 Swrfacc Scd X X - - - -
WRIM2 SA-SWC-012097-004 1720/97 Surface Sed X X - - - -
5A-SW-012007-005 1/20/7 Surfuce Sod X X . - - R
NEP1} SA-EWC-012097-006 1/20/97 Surface Sed X X -- - .« —
NEP1G SA-NEP-012197-002 1/21/97 Swface Scd X -- . - - -
SX-MNEP-032386-004 /23/96 Surlace Sed - X -- s - —
SX-NEP-101296-001 10/12/96 Sutface Sed - X X X X
NEP16(dup) SX-NEF-092396-010 923196 Surface Sed - X — -- - -
5X-MEP-108296-002 10/12/96 Surface Szd -- X X X X
NEP17 SA-SWC-012097-012 1/20/97 Surface Sed X x w — - —
BB-8W{C-012097-013 1720097 Bottom Sed X X — - - _
NEPL7 (dup) SB-SWC-012097-014 1/20/97 Hottom Sed X X - - -
NEP20 SA-NEP-01 2197-008 1/21/97 Surface Sed - - X X X X
MNEP2] BA-EWC-012097-007 1/20/97 Surface Sed X X -- - -- w
NEP22 SA-(X2-01 2197-003 1/21/97 Suwrface Sed X X -- - .- -
NEP23 SA-002-012197-002 172187 Surface Sed b X - - - .
NEPZd SA=D02-0121597-001 1721497 Surface Sed X X o - - -
OBL1 SX-ORI-092296-0073 9/22/96 Surface Sed — X -- - - -
5X-OBL-101296-002 10/12%6 Surface Sed - - X X X X
FEF1 5X-REF-101296-003 10/12/96 Surface Sod - X x X X X
Noter:

™ v not analyzed for indicated paramaster

#1100 - total organic cnrbon
) Amenable CN = amenable syamido % = snatysed for indicated parameter
© Total N = fotal cyanide

WAL CN = weak acid dissociable eyanide

“R = flumide

™ As - arsenic

' Ba = bartum

™ 4 - cadmium

@ ¢ - chromium
O Jeoy O = from cyanids
* P~ Tead
U g agleninm
 8VO0s - semi-volatils organic compounds
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2-13
1ent Data Summary

C Works RFI

gt Agt? B g C® frmeN® ] pp® 8¢ ™ | Aroclor 1242 | Aroclor 1248 | Aroclor 1254 | Araclor 1260 | SVOCg ™
!
L X X X X X X X X - X - X X
X X X X X - X X iy X - X X
- u- - - - X - - " - — - -
i ¥ X X X X = X X Z X - X X
- _ - - . X - _ " - =
X X i X X - X X - X . X X |
- - ae - X — - -— - _
X X X X X X X X - X s X X ]
X X X X X X X X - X - X X
- - _ . 5 - — - X X X X X
- . . - — - - X X X ¥ X
= - - — o - - - X X X X X
= - - - . _ - X X X X X
= . _ X . - X - - . - - _
T—x X X X X X X - X _ X X
- - N . - X - _ . . . - l
- - o - - - .- ~ X X_ X X X
- — - = . 5 — — X % X X X
= - . = - - - X X X X X ]
- -- - - . x . - - - - -
- - — - X - — - - - -
1= - - - = u = X X X X X
- - e = . - - X X X X X
= - _ - ) Z - - X X X X X
.- — - - - . v X X X X X
= - - - - = - = X X X X X __
T _ - - - . = . X X X X X
i N - i . T " - X X X X X
B = - X i - X N = - - i .
J._x X X X X iy X - X . X X
- - a1 X - u- - . -
X X X X X X X . X - X X
- = - - = N pn X X X X X
] . - - .. i . Ul - X X X X X
= = — - - - - X X X X X
T - — - - I X — - = o - - -
T—= N _ . - - - . X X X X X
- - = — - _ = X X X X X __ ]
T1_= - _ - - . — . X X X ¥ X
- - - - - - — - X X X X X
| X X X X X - X X - X — X X
- - . - - X - - - — - - -
T X X X X X X X = X X X X |

Alcoa Badin, NC Works
- RFI Report
| March, 2001



Table 3-1

Constituent Specific Parameters Used to Develop Default SSLs

Alcoa Badin, NC Works RFi

Congtbluent { w _ o™ Kd™ (Defnult) K4 (Siter . i i
I {mg/L) 1 source {1.g) (h,/g) Specific) (atmem*/uiol} (dimensionless)
Inorginles _—
Asenic 1} 08 WC L MNale) 9 NA MA NA
R 1 MNC 2L NA 4] NA WA N
Cuddium 0.005 NC 2L HA 15 MA MNa NA
Chramium 0.08 M 2L MA ] £00000 NA MA HA
Coppor 1 HE 2L A 360 A NA HA ]
Cyapide 0154 MNC ZL NA %9 MA NA NA
Lend G015 NG 2L NA 200 WA NA NA ]
Mercury 0.00]1 M 2L NA 52 MA NA NA
HMickal .1 NC 2L HA &3 HA MA MNA
Solonmm .08 N 2L WA 5 NA NA NA
Bifvar 0.01% N 2L NA i3 NA WA MA
CIhallium 0.000% HC 2L NA 7 MNA MNA NA
Vonadiwn 0 26 NC 2L A 1000 Wa WA MA
Zing 21 N 2. WA 62 MNA NA NA
Qvpanicy
1,1 -Dichlarpathcng 0.007 WC 2L 58.9 0.08%9 0,30039 261602 1 Q7E+00
1.1, 1-Trichloroethine 0.2 NC 1L 110 0.9l 0461 l.'l?_EEO? 7.05E.01 |
2-Burgnone {MEK) 017 M 2L 32 0.032 0.1632 5. 14E-05 2. 11E-03
2-Kexanene 0.2% M 2L 14.4 G.0143 0,07548 3, THE.05 | .55E-03
Z-Muthvllmmﬂlunc 0.0 HNC 3L 740 7.54 40.494 3. 31E-08 1.36E-02
3-Mathylphenal 0 0035 NC 2L 17 5.7 (0887 2 37E-GY @ 72808
Acenaphthenc 0.08 NC 2L 7080 7.08 36,108 1.538.04 &.96E-01
Acetony 0.7 NC ZL 0,575 0.000375 00029325 ) H8E-05 1.598-03
Anthrageng 2.1 N 2L 29500 29.5 150.45 &.51E-05 24670603
Bongeng 0.001 NG 2L 53.9 0.0589 0.1003% 5.46E.03 2.28E-0} —
Bryzofnianthracends 0.0000% NG 2L IPH0O0 394 2129.5 4.34E-06 137804
Beonzola)pyrene 0.0000047 WC 2L 1520000 1030 $202 1.13E-06 4 GIE.Q5
Henza(bilyoranthens 0000047 MG IL ]_.2_3_0000 1230 6273 1.11E-C4 4.55E.03
Benzo(k)lueranthers D.00047 ML 21 1230000 1230 6273 $.298-07 3.40E-08
m Renzo(g b )pervluie b.21 [ 1600000 1600 2150 1 25E.07 5.12£-06
bis(2-Chioroothyljether 0.00003) MNC 2L 16 0.0158 0.07908 | ROE-CS 7,18E04
bis(2-Etnyiheryl) phihialate 0,003 NC 2L, 15100000 15100 77010 1.018-07 4.18E-06 _
Carbon Disulfida 0.7 MC L 6 0.0457 0.23307 i 02602 1242400
Carbiony Tetrachloride .0003 NG 2L )74 Q.174 08374 105E-01 {, 25E«00
Charohenzans 0.0% NC 2L 218 0.219 11168 3.738-03 1.582E-01
Chloromethane 0 (026 NE 3L 5.8 0.0055 0.028035 0,90E-03 A.06E-01
Chrysene 0.005 WC 2L 195000 3ea 2029 4 9 46E-0% 3 H3E.0
gis-1.2-Dichlomgetheny 0.07 NC 2L 385 H0385 008105 4.078-03 1.67E-01
Dibenzofuran {02y WC 2L 5120 &2 46,512 745807 3.088-05
|Libenz(u W !an(hrawne 0.0000047 ™E 2L 3B000G0 3800 19380 1 ATE-00 §.01L-07
di-nButyl phthalale 0.7 NC L 33908) kRN 172,89 9.39E-10 3 85E-O
Frhylbenzene 0.02% ME 2L 363 0363 18513 7.848-03 323E-0!
Phuaranthens 0.28 NC 2L 107000 107 545.7 161805 §.60E-0d
Fluorens 0.28 NC 2L 13400 138 G 38 6.376.08 2.61E-03
fhdeno(] 2.)-cd)pyrene { 000047 NC 2L 3479000 3470 11657 ] GRE«DS & 56B-05
Methyleng Chloride G.005 NG 2L 11.7 0.0117 0.05967 2,19E.03 £ 94E-02
Naphthalene 0.021 NC 2L 2600 2 10.2 4, §3L-04 1.98E-02
phenantlrene 0.21 NG 2L 13000 14 71.4 3.00E-08 | SUEADT
2lsenol 0.3 NC 2L 288 0.028% 0.11638 1.98E-07 1 63503
Pyrene .21 NC 2L JO5000 105 §35.% 1.10E-05 4.51E-0d
|Styrene 01 N 2L 776 0.77% 39576 2.76E-03 1.13E-01
‘Tetrichiopagthene 0 0007 M 2L 158 0,145 0.7905 1. R4Ea02 7.547.01
Talucng 1 NC 2L 182 0.)82 09282 & 63E-03 2. 72B-01
Trghioroolhene ) 0028 ™ 2L 166 G160 0 4466 1.038-02 442_'-'.:_E-01
‘Irichl hani 0.00017 NC 2L 9.8 0.0398 0.20298 3.66C-03 }.50E-01
Trichierofuoromathane (Preon 11) 2 NC 3, 158 0.159 08104 5 8318.02 2. 396+00
- Xylane 0.53 NE 2L a07 0.407 10757 7 34E-03 101E-01
o-Xylens Q.53 MC 2L 383 0.363 1.8513 £ 20E-03 2 13E-01
MNotes:
Cw m gt grumadweler seseanzstion (milligramasites) i€ 4 w soif-waker partition eaafficsians (lersAalograms)
iy = yoilecrganic parbon padtitan cocfieient (literdbaloasium} WIE, 0 + Hanry's Law consdiant {atmorphere - cubie metrs/molex)

A = not npplicable

z‘

Alcoa Badin , NC Works
REFI Report
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Tagle 3-2

Preliminary Exposure Analysis of SWMUs/AOCs

Alcoa Badin, NC Works RFi

Potentiafly
SWMUIADC Affected Media Exposure Seftting Potential Receptors
p — .
AOC-B Surface Soil Within Plant fence; not an active production area Current Infrequent W cr;c;;l}z;mre Full-time lodustrial
Ai Wind-generation of CQls in surface soil On-site Worker Receptors, Off-site Residential
' particulates, volatile COls reteased from soil Receptors {Adult and Child)
Subsurface Seil {Contact only through digging Future Construction Worker
Groundwater Mo complete exposure pathways Mone AI
Badin Lake - Plant area Surface Water Recreational swimming Swimmer, Adult and Child
Sediment Recreational swimming Swimmer, Adult and Child
. Fenced, capped iandfill, no complete exposure
SWMU No. 2 Subsurface Soil pathways None
Perimeter Surface
Soil (potential pre- |Within SWHMU fence Infrequent Worker, Trespasser
cap migration)
Little Mountain Creek Surface Water Hiking, playing Hiker, Adult and Adolescent child ||
Sediment Hiking, playing Hiker, Adult and Adolescent child
. . FFenced, capped landfill, no complete exposure
SWMU No. 3 Subsurface Soil pathways Mone

Perimeter Surface
Soil (potential pre-

Dutside of SWMU fence on Alcoa property;
SWhil 3 is located away from the Plant.

HikerfTrespasser, Adult and Adelescent Child

cap migration}
Badin Lake - OBL area Surface Water Hiking, incidental contact Hiker, Adult and Adolescent Child
Sediment Hiking, incidental contact Hiker, Adult and Adclescent Child 1

@ SwhUs Mo, 1, 4, and 33

® Groundwater in North End of Plant evaluated as a single unit.

JPeagzetsiafenstBadink] IS\ R eporns 2000 T ab2es' Takle3-2 xls
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Table 4-1

Topographic Map Fracture Trace Summary

Alcoa-Badin, NC Works RFI

Range (Degrees} Number of Occurances Percentage
NO-9E 14 6.3
N10-19E 8 3.6
N20-29E 29 12.9
N30-39E 22 9.8
N4O-49E 26 11.6
N50-59E 16 7.1
N60-69E 11 49
N70-79E 10 4.5
N30-90E 7 3.1
NO-9W 9 4.0
N10-19W 14 6.3
N20-29W 9 4.0
N30-39W 9 4.0
N4Q-49W 8 3.6
N50-59W 11 4.9
N60-69W 4 1.8
N70-79W 10 4.3
NE0-920W 7 3.1
Total 224 100
IAPrejeat A leoaudind ] 20006V epars200 1 TablesNTBLA- 1 doe Page | of 1
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m Table 4-2

Field Fracture Measurement Summary

Alcoa Badin, NC Works RFI

Range (Degrees) Number of Occurances Percentage
NO-9E 4 3.0
N10-19E 3 2.2
NZ0-29E ) 3.7
N30-39E g 6.0
N40-49E 25 18.7
N50-59E 11 3.2
N60-69E 12 9.0
NT0-79k 4 3.0
NB0-GOE 0 6.7
NO-9W 5 3.7
N10-19W 7 52
‘ N20-20W 9 6.7
N30-39W 3 2.2
N40-49W 5 3.7
N50-59W 12 9.0
NGO-69W 3 22
NT70-79W 7 5.2
NEO-90W 2 1.5
Total 134 100
‘ Alcos Budi, NC Works
RF] Report
Ty e ST A Page 1 of 1 March, 2000
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able 4-3

RF Background Soil Sample Analytical Results

Alcoa Badin, NC Works RF|

Sample ID| NE-HAQ1-0.G-0.5 NE-HAOL-5-2.0 NE-HAGR2-5.0-0.5 NE-HAG2-D.5-4.9 ME-HAR30.00.5 | NE-HAOS-0.0-0.5D | NE-HAG-0.5-1.0 NE-HAQ$-0.0-5 ME-HAM-N.5-240

Samgle Depth (fi-bgs)™ 2.0-0.5 21520 0005 0.5-0.% 0005 Duglicate 0.5-2.90 D05 0.5-2.0
Paramcier
{morpanics [mg-llag}m
Fluoride .10 1.30 5.H) 3.00 3.0 3.1 2.0 290 < 063
Cyanide, Free [Weak Acid Dissociable] <37 <1l <33 <3l < 31 <.t < 3.1 < 3l <32
Cyanide, Total 340 <30 < 35 < 31 < 31 <31 <3l <11 <32
Axsenic %90 1380 720 12,10 14 40 4 1462 £8.50 20 80
Barium 11600 41 40 LLEOG 59.20 75.40 2446 49 68 0 =< 1M
Cadmim < 025 < D34 < 028 < 025 = 25 <125 < .25 < (.25 <]
Chedmiuont 22.30 43.k0 13.20 14 2D 43 8] 285 3040 2330 4060
Lead 63,90 21.60 35.60 2460 17.140 172 12 o8 34.70 19 642
Seleium .88 §.50 < 0731 < 0.62 1.40 1.3 1.30 < (.62 < 2.3
Mercury < 0.3 < 0,12 < 014 < 0.12 < G2 <0112 = 12 < (LiZ < D13
YOCs™ (mgikg}
1.1,1.2-Tesrachloroethans A KA tla NA N NA A HA NA
1.1.)-Tnchlarcethane A A A KA NA MiA HA A MA
k1,2 2-Tedrachlesosthane NA MA A A WA MiA MNA NA Ma
i,l 2-Trichloceethane A M4 A Na A MiA M A Ha
1, -Dichloroetbane NA Ha HA MA MA Wi HA A Ha
1_i-Dnchloroeibene A NA A BEA A Nid NA NA NA
1.2 3-Trichlegopropane A A [SEN NA HA NiA WA HA HA
1 *-Dibesuo-3-Chlesopropane HA MA [ A MNA NiA MHA ™A MA
1,2-Dhbesmoethane Ha A A NA NA HNiA A NA NA
1,2-Dichlareethans HA NA 1A A Na NIA WA A M4
1, 2-Dnchloroprapane HA NA HA Na A MiA MA MNA HA
1 4-Digans MHA HA R A MNA WA A MA MA
2-Butanoms NA HA A NA MA MiA A A NA
2-Hexanone NA NA A A A Nia NA Ba Ha
4-bdefhv|-2-Peatanooe Ml HA A NA NA NiA M MA HA
Acetone HA NA A NA NA NiA WA NA WA
Acetonitrile N MHA HA NA NA MNiA NA MNA NA
Acrolein M HA A NA MNA Hia ™A M A
Acryloniirilz Na NA NA Na HA NiA NA NA NA
Alxl Chloride MW MNA A NA NA Nia A NaA NA
Benzene Na WA A A NiA BEA HA A
Bromodichlocamethans HA NA A NA NA NiA Ma HA A
Bromoform M NA NA NA NA NiA WA NA NA
Bromomethane MA NA WA NA NA HiA A NA HA
Carbon Dhsulfide NA NA MA NA MA HiA MA HA NA
Carbon Tetrachlorids NA Na NA NA HA BIiA NA NA MA
Chlorobenzene NA MA NA NA NaA WA MNA NA Na
Chioroeshane A MA NA NA MA A MHA MHA Na
Chiorofosn MNA MA MNA A MNA A MA NA MNA
Chloromethang Ha NA MA NA MNA IS NA HA Na
Chlocoprene HaA A MHa A NA Bia HaA MA Na
Cis-1,3-Dichlorogropene MNA MNA M NA NA A A HNA MNA

Aleoa Badin, NC Works
EFI Report
| 2PTajoasialiony-Hadkeh | HKBE L poris M1 Toles THLA- 15 Page 1 of 20 March, 20411




able 4-3

RF| Background Soil Sample Analytical Results

Alcoa Badin, NC Works RFI

Sample 1D| NE-HAOI-00-0.5 MNE-HAQL-0.520 | NE-HAG2-0.0-0.5 MNE-HAQZ-0.5-0.9 NE-HAMRDO-0S5 | NE-HADI.0-0.50 | NE-HAOQ3-(5-24 | NE-HADEO-0.5 NE-HAM-0.5-2.0
Sample Depth {fi-bgs)™ 0.0-05 0.5-2.0 0.5-0.5 0509 0.040.5 Duplicate n.5.2.0 DA-LS 528

Parzmeter

Dibromochteromethane MA MNA MA NA HA A MNA NA A
Dsbromomethane HA HA BlA NA NA NiA MA NA HA
Dichlordiflupromethane A HA HA N Ha Bra Ma WA NA
Dichloromethans HA M M MA MA HiA (S M NA
Ethyl Methacrylate HA NA HA MA Ma MNia A NA MA
Ethvihenzene M WA MNa MA MNa MiA A M HA
lzdomethane WA A NA WA MA MiA MA A MA
1sabuty] Alcohof HA BA BA NA A Mis A MA A
Medlsacrylanatrile HA HNA A HA A WIA HA HA A
Methyl bethacrylaie NA WA NA MNA HA A MA MHA WA
Propionifrike NA NA M WA HA /A MHa HA LGS
SpTens NA MNA HA HA N WA Ma NA HA
Tetrachlwoethens A HA HaA MA MA NiA HA NA NA
Taluene NA KA HA MA NA NiA Ma N HA
Trans- 1 2-Dichloroethene A A KA HA A NiA N NA NA
Trans- i, 3-Dichberopropene A A L) Ma MRA MNiA HA WA MNA
Trans-1 4-Dichloro-2-Botene Na HNA Ha WA A HIA HNA ol MA
Trichloroethylens NA Ha A HA MA NiA HA A A
Trichlernfucromethane Na MA NA Ha WA HrA NA A MA
Vinyd Acelate Na HA N HA NA A HA HA MHA
Vinyl Chioride NA A Na NA Na BSiA HA Ha A
ylene {Total) NA NA WA NA Na A NA NA HA
SVOCs™ (mefke)

1,2 4 5-Tetrachlorgbenzene MA MHA MA BNA A Ma M Ma Ha
1 2 A-Trichiorobenzene Ha Na A BA MA M NA MA NA
1 2-Dightarobenzene MNA MA HA A HNA NA WA MNa MA
1.,3-Dichforobenzene A A NA BlA HA N HA WA WA
1,4-Dichlorobenzene NA M NA HA HA MA HA Ma MA
1,3 5-Triniicoberzena WA A Ma WA WA NA A Ha KA
1,3-Dimtrobenzene HA MNA HA NA HA NA A A HA
| 4-Maphthoquinons NA MA A NA NA A A NA MA
L -Naphihiytamine NA A NA N Na Ha HA A NA
2 3,4 6-Tetrachlosophenol HA NA NA MNA NA HA HA A MNA
2,4, 5-Frichlorephenol MEA N BA MNA NA NA N HA HA
2.4 5-Trichlasophenol A Ma NaA HA MA HNA M LY M
2, 4-Dichlorophenol HA A NA A A Ha Na WA HA
2 4-Disnedbylphenol HA HA NA WA HNA WA WA MA HA
2 A-Dinitropbenel MA A Na HA HNA HA NA Na NA
2 A-Dinitrodoluene HA NA MA Na A NA B NA NA
2 6-Dichloraphenel BA HA NA MA A MA A HA MNA
2 6-Dinirobeduens A M HA Na NA A WA MHA MA
2-Acetylamineflaorene HA MNA HA A NA HA A NA NA
2-Chloronaphthalene NA NA HA NA NA NA WA HA NA
2-Chlasopienal M WA NA BlA Na MA HA HA MA

3 Prajocts ikos Badiet | 006 EopynsINH Tk TELA-1.aks
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Table 4-3

RF| Background Soil Sample Analytical Resulis

Alcoa Badin, NC Works RF{

Sample [D| NE-HADI0.0-0.% NE-HADT-0,5%2.0 NE-HAM-0.0-0.5 ME-HAD2-D.5-0.2 NE-HAGS-00-0.5 { NE-HADI-00-0.5D NE-HA03-0.5-20 NE-FLA04-0.0.0.5 MNE-HAQ4-4.5-2.0
Sampte Depth {Tt-bps)™ 0.0-0.5 05-10 0405 0.5-0.9 0005 Duplicate 20520 0.005 0520
Parameter
2-Methiyl4.6-Dinitrophens) Na A A HA MA WA NA NA NA
2-Methylbaghibalens A WA NA WA Ha WA Na NA NA
2-Methylphenod {0-Cresed) HA NA HA HA NA NA NaA HA Na
I-Naphihvlamine A NA NA NA A NA HA BEA NA
2-Niteganiline Na HA NA NA Na N A NA N4
2-Nitrephenol MA A NA Y NA NA Ma Ma A
2-Picatine NA KA A HA NA Ka Na M Ba
3,3 Dichlorobenzidine NA A A NA HA NA Na A MNa
3,3 -Dinethylbenzidine HA NA Na HA A Ma A A Ha
3,5, 5-Trimethy)-2-Cyelohexen-1 One HNA MNA Na HA MA A MA WA HA
1-Aezthyicholanthrene KA HA N WA NA A Na NA NA
3-Nifeoaniline HA MA NA MA HA NA “HNA Na M
4-Aminabiphenyl NA KA Na M A MHA HA A NA
4-Beamophenovl Phenyl Ether Na Na Na MA B HA A NA NA
4-Chlgee-3-Methviphenat MA NaA MA HA LA NA A MHa HA
$-hloroanitine HA A NA A Na Ma MA Ha B2
4-Chlorophenyl Phenyl Ether A A HA MA NAa MNA NA HA A
4-Methyiphenol (P-Cresol) NA KA NA MA MA NA NA Ha MNA
4-Nirephenal NA MNA Na NA MNA HA NA NA M4
4-Misregninnlire-1-Oxide HA NA NA HA NA A NA HA HA
S-Mitro-{}Toluidine HA WA HA NA Na MA Ha NA MA
7, 13-Dimethylbanzi ) Anthracens A NA B4 Ma WA MA WA NA, HA
AA-Dimethvighenethylamine NA Ma BA, NA NA Na MA M HA
Acenaphthene .47 < .4 < 047 < {1.4] < 041 <41 < 041 < .41 < 42
Acengphthylene GA5 < 4 < .47 < il = 041 =041 < 4] = g4l < 04F
Acetophenone HA HNA N MNa Ha NA WA NA NA
Anitine A NA MA MA NA MA WA NA Ma
Anthracene 1.5 168 < 047 =< 4] < 041 <0.4] < 041 < .41 < 942
Aramite MNa NA Na HA NA A NA HA NA
BenziBlFluoranthene 4.8 1.3 9.94 < (k4} < 4] <40 < 841 < 0.4t < 042
Benzod AlAnthracene 34 L8 < 047 < 041 = ¢4 <1141 < 04F < 041 < £.42
Benze{ A)Pyrene 4.8 L.5 < (147 =< 0.4] < (.41 <1.4] < 041 < Q.41 < 0.£2
Benza(GH,[Perylene 2.6 067 < 047 = 041 < nAlL T < 941 < 041 < 042
BenzfK)Fluaranthene 45 1.5 o7 < (4t < 441 <At < 041 < (141 < 042
Banzyl Alcohol NA Ha NA Na HA NA NA MNA NA
Benzyl Butd Phihalate HA NA HA NA NA HA A My NA
Eig{2-Chlorgethoxy)tsthane N NA MNA Na NA A Na WA BA
Bis{2-ChloroethyliEther NA NA A A NA MA NA Na HA
Bis{-Chioroisapropyi)Ether A Na NA A HA NA A NA MNA
Bis{2-Ethythe:od\Phthatate NA NA NA NA NA HA KA NA Ha
Chlorobenzilate HA MNA MA A Na NA MA A A
Chnsene 52 [ 068 < 4] < 041 < 041 < ¢.4] < D41 < D.4%
Diallale HA WA NA MHA Na NA HA Ha N4
Dibenzof A HiAnthracene 1.1 < 04 < 047 < @4l < 041 <041 <041 < 041 < 042
Dib<nzofuran MNA NA MNa A NA Na MA Ha NaA i
Alcoa Badin, NC Works
RFi Repornt
12t oon Badis | 0006 Feports 00 L TR 3 TEL -5 ks Page 3 of 20 March, 200



able 4-3

RFI Background Soi! Sample Analfytical Results

Alcca Badin, NC Works RF|

Sample ID| WE-HAOL-003-05 NE-HAQ1-0.5-2.0 NE-HAM-04-05 ME-HAD2-0.5-0.9 NE-HAN3I 08 | NE-HAQZ00-05D | NE-HAG-0.5-2.0 NE-HAN-0.0-0.5 NE-HAR-0S-10

Sample Depth {fl-bgs]t'} 00S 05290 oS 1.5-09% [INLE 2] Bugplicate $.52.0 0.0-4.5 G520
Parameter
Trethy) Phthabate WA MNa Ma A A HA NA Na A
Dimethnate WA NaA MA KA NA NA NA A Ma
Drimethy] Phthakate HA Na HA MA ™A HA MA A MA
Ti-N-Buty] Phthalate NA HA (S5 MA A RN NA Ma A
[re-N-Cicrylphtheatate N& MNa HA HA MA NA A A A
Dinnseb NA HA Na NA NA NA NA MA KA
Disukfaten NA HA A A A A NA MNA MA
Ethyl bethanesolfonate NA b A A A HA NA Na NA
Famphuoc NA WA A ™A A HA NA A A
Fluocanthene 36 2 .52 < 04t < G4 <041 < (.41 < N4l < D42
Fluorene 0&2 < (0.4 < 47 < (hdk < (4] <041 < 041 < Al < 04%
Hexachlorobenzene NA WA NA HA A MA WA BEA A
Hexachlongbutadiens NA HA NA WA A HA NA bdA A
Hexachlorocyclapentadiene NA WA HA HA A HA NA WA A
Hexachlosoethans NA Na NA Na HA HA NA A pa
Hexachlerophene NA Na M MNa MA HA Na A A
Hexachborepropene WA NA Na HA BA HA NA ) L)
Indenofl1,2,3-Cd)Pyrene 2.4 0.6 < 47 < b4 < 4] <041 <04l < 041 < 042
fIsoddn NA MHaA NA NA NA HA NA A NA
Isasaftole NA NA NA HA B8 HA NA Ha HA
Kepone NA NA M HA HA HA Na A HA
Methapyrikne NA NA MNA HA A NA NA A HA
Meshyk Methanesuffonale Na MHA HNA NA HaA HA K4 HA A
Medhyt Paraihion MNa MNA NA MHA A MA A A BA
Haphthalene < 042 < .4 < 047 < {41 < 041 <041 < 041 =< 041 = 042
Mitcobsnzens Na NA Na NA A HaA NA A A
N-Witrosediethylamine NA NA HA NA A A NA Ma MNA
W-Himosixdimetbylamine Na MA MNa NA HA HA NA A Na
PF-Nitrosodi-N-Batylamene NA MA WA MHA NA MA NA M NA
H-Hitroso-Die-H-Proplaming Na WA NA Na A MA WA NA MA
H-Nitrosodiphenylamine Ha NA A HaA HA A Na Ha MA
M-HitrgsodiphenylamineTipheoylamine NA HA NA NA MNA NA NA NA MNA
M-Nitesonmethydethylamine NAa HA A A A A N& Ha HA
M-Nifresomorphaoline NA A A NA HA WA HN& Na HA
M-Nitrosopiperiding NA WA MA NA HA NA Na& Ha HA
W-Nitresopyrelidine Na WA A MHA NA HA NA A NA
3 0,0-Triethy| Phosphorothioate HA HA A Na MNA HA Na HA NA
O-Toluidine NA HNA A NA HA HA N NA Na
Parathion HA NA HA NA MNA A NA HA MNa
P-Trimethvlaminoazebenzene NA NA WA MNa WA HA NA NA Ha
Pentachiorobenzens NA NA A MA A A NA Ma HA
Pentachinroethane NA NA HA Ha BA MA NA MA HA
Pentachloronrehenzene N NA NA KA MA (RN MA MA WA
Pentacklorophens NA A HA A WA HA HA NA A
Phenacetin MNA NA MNA DA HA HA NA MNa B

APt o B 306 R pens OO LT RN TELA -3 cbs
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able 4-3

RFI Background Soil Sample Analytical Resulis

Alcoa Badin, NC Works RFI

é

Sample ID| NE-HAQL-00-D.5 NE-HAQ1-D.5-28 HE-TA0TAR0-%.5 KE-HAN-0.5-0.9 NE-HALRDGA5 | ME-HAQ3-W00.5D 1 NE-HAO3-0.5-2.0 NE-HAG4-0.0-0.5 ME-HANM-DS5-2.0
Sample Depih {f-bgs)™! 0.-0.5 .50 0005 0509 0,005 Draptica te 0.5-1.0 30035 0.5-2.0
Parzmeter
Phenanthreme £9 210 < 047 < 0.41 < B4l <04 < D4l < 4! < N42
Phenol HA A A N NaA N A MA WA
Phorase A MNA A MA Wa NA NA MA WA
P-Miroaniiing MHA NA WA MA HA NA Ha NA A
P-Pheavlene Dianine HA NA NA A WA NA HA HA NA
Pronamidc MA MA Na& NHA WA BlA Ma NA NaA
Thyrene .3 2 < 047 < {141 < Gl <041 < 041 < {14k = {142
Pyridine HA MA NA WA MNA NA A NA Wa
Safiole MHA NA A Na WA HA HA NA WA
Tetrazthyidithiopyrophosphate MA Na NA A KA A ™A MA A
Thionazin NA WA NA WA K& NA M4 [ WA
Motes:
i hgs = feet below ground surface.
* mafkg = milligram per kikogram.
It = not deszcted at indicated detection Fimit.
4200”5 = Wolatile Crganic Compavnds.
“ NA = Not Analyzed.
W E0Cs - Semi-Volatike Organic Compounds.
Aleoa Badin, NC Waorks
RFE Report
1P rsertsh A oo LT X OMER eSO Tab e TBLA- 1 28 Page 5 of 2 arch, 2]



Alcoa Badin, MG Works RF

Table 4-3

RFI Background Soil Sample Analytical Resukts

F Sample 1D NE-HAD05-0.0-0.5 52-HAGE-0.0-05 | 52-HAM-00-0.5D S2-HADR-O0-05R | S2-HANR0DS-1.0 S1.HAD-0S-ZO0R | S2-HADL0.0-0.5 5. HAM-0.5-2.0 52-HADS-0.0-0.5
Sample Depth (ﬂ-hgs]['] 0,045 04-0.5 0.4-0.5 8005 0520 0.5-1.40 0.0-0.5 1.5-1.0 0.0-0.5
Parameter
laorgaiics i‘mgﬂi:gj[m
Fluoride 230 < 461 < & HA = (1463 Ha < 0.6 < 1.6 1.20
Cyanide, Free [Weak Acid Dissociable) < 3 < 31 < 3 NA <3l A <3 < 3 < 12
Cyamide, Toal <13 < 31 <3 NA <3l HA <3 <3 <32
| Arsenic .20 1224 122 Na&. 15.70 HA E 230 19.10
Barun BE.k0 sS40 316 Ma 39.90 A < 2319 < 241 7690
Cadminem < (.24 < .24 < 024 HA < 025 HA < 024 = {1.24 < .51
Chtomiam §T.60 2260 333 HA 24.00 N 1980 14.50 4500
Lead 23.10 11.70 123 Na 13.40 MA i 44 E7.50 31.8Q
Selenium 1.x0 1.00 1.2 HA .10 HNA 1.1¢ < Q.6 <13
Mercury < .12 < 012 < 012 HA < Q.13 NA < 012 < 0.1% = 013
voros? (mefhkg)
1,1,1,2-Tescachboroethans HA = 0.0062 < DOkl < §.0061 <f).Q063 < Q.0063 < 0.006 < @006 NA
11.1.1-Trichoroethane Ma < (KK < (062 < 0.0 < §.0063 < 0053 < DK < (00 A
1,1,2 2-Tetraghlocpethane HA < 0062 < 0062 < 06061 < .0063 < ({063 < [0 < (D06 A
1.1,2-Trichlovosthane HA < £.0052 < 004K < (0061 < (4RSS < LHIGS < 0.006 = .006 Na
1,1-Dichlorecthane BEA < D02 < 00062 < Q.01 < g0k < .04 < {.005 < 0.0%H A
1,1-Dichtoroethens bA < M52 < 90052 < 00061 < 00063 - 00863 130069 < QLG HA
1,2,3-Trichboropropane MNa = 4.0062 < {1fKNL < (+006! < 043 = 0063 < 0.006 < §.006 HA
1,2-Dibeome-3-Chigropropans A < 0.0§2 < 0.2 < QAT < D013 < 3013 < 0.012 < 4.012 NA
1 2-Dibromoethane WA < (0062 < 0.0057 < 00861 < 00063 < 04063 << 1 e < 0006 A
1,2-Dichloroethans NA < H.0062 < 4.2 < (0061 < (0.QH63 < (r0063 < (r.006 < 0006 NA
1,2-Dichlocepropane A = [1.452 < DDA < {.0061 < 063 =< {3,083 < 0.006 < (006 Ha
3 4-Dioxane A < (62 < .62 < 061 < {63 < 083 < 06 < 06 A
2-Bukanope HA < 0013 < (D15 < {024 < (025 < D.025 < QA0 < 0OH Na
2-Hexanims 15 < §.025 < {1.035 < 0424 < B025 < 0425 < 0.024 < (L024 NA
4-Meihyl-2-Penlanone A < D025 < 0025 < (024 < DR2S < §.025 < D024 < 0.024 A
Acefone MNA 0.038 0471 §.032 < 082 < D025 D52 < 0OH A
Acetanitrile A < 012 < 012 < {12 < 0.13 < B3 < 012 < 012 NA
Acrolzin A < 0.k2 < A2 < .12 < B.l3 < 013 < 0.1% < Q12 A
Acrytonitnle NA < (.32 < 912 < .12 < GA3 = 0.13 < .12 < 012 A
Ablyl Chloride A < (012 < 0.012 =< 02 < 9.013 < 0813 < .01 =< 032 Na
Benzzne HA < ({62 < §.0062 < D001 < 00061 < 00063 < 0.006 < 0.006 A
Broanodichloromethane NA < 0062 < {1,052 = DGD6L < {0063 < 015063 < 0K < DMK HA
Aromoform A < 4HK2 <. 00062 < .061 < D063 < §.0063 < G006 < @006 NA
\Bcomomethane HA < 0.012 < 1012 < 0012 < .013 < (013 < 0.012 < B2 HA
{Carbon Disulfide HA < 80062 < 0.0062 = 061 < 0.0063 < (363 < (1.0 < DGR NA
Carbon Tetrachloride MA < 0.AFE2 = (0062 < .onsl < (453 < §.0053 < (000 < 0006 NA
{hkerobenzene NA < (0062 < §.0062 < 00061 < 1063 < {.0063 < .HA < 006 NA
Chlorgerhane A < 002 < 012 < 9012 < 04013 < 0.013 < 0.012 =< D3 NA
hloroform HNA < .62 = 0462 < (.0061 < DAHRGS = §.0063 < [0S < (ARG W
Caloromeshans HA < 0432 < 001 < (012 < Q.03 < 012 < 3013 < QA2 MA
Chlogoprens A < .0k < G037} < §.012 < 03 < 9013 < {012 < 002 NA
@J-Dichbmnpmpcne HA < B2 < 0062 < (.0061 < 0gHpS < §.0063 < 0006 < 004 Na

Jﬁ?r:jems‘..-\kma‘.&adm'l‘.-‘(&‘ﬂ-?gmﬂoﬂl‘Tmlﬁ‘.‘.‘aL—i—id&
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Tahle 4-3
RF| Background Soil Sample Analytical Results

Alcoa Badin, NC Works RFI

Sample IB| NE-HAQSDI-DS S2.-HAN3-0.0-0.53 | S2-HAG-0.0-0.5D | S2-HAQ3-L0-0.5R SI-HAGR0.S20 | S2-HAWRLS-2L0R S2-HAQ4-0.0-0.5 52-HA04-0.5-2.0 S2.HAQS-6-0.5
Sample Depth (ft-bgs)™ 2405 0.0-0.5 0865 0.0-05 2520 0.5-10 20405 0510 fLO-0S
Farameter
Dibeomochloromethane NA < 00062 < 00682 < .00§] < (0063 < {03 < 0.0 < (.03 NA
Dibromemmeane Ma < QD062 < Q0062 < 000361 < (.0063 < 00K < 0.0 < 11036 NA
Dichborodifluoromethane A < {10172 < {1013 < G012 < 0013 = 9013 < Q12 < 04it? WA
Dichboromethane M 0.011 DSR2 < 0.0061 0.0:075 < [0.KKA 06076 << 0% HNA
Ethyl Methzcrvlate HA < (.0062 < Q0062 < 0.{HKE] < 00063 < (363 < QLK < 0006 HA
Ethylbenzene HaA < (L0082 < .0082 < 041 < 0053 < 083 < (.08 = (D06 NA
Tedamedhane A < 0.0062 < (10062 < 1.1 < 0.0083 < 0.3} 00054 < 006 NA
Isabuatyl Aleohal Ha < .25 < 29 < 0.24 < .25 < 0.25 < 3.1 < 0.24 NA
Methacryloaitnle ™A < .0062 < (40062 < Q451 < QL0083 < D.0BS3 < (.05 < (.6 NA
byl Methaceylsie NaA < QL2 < 0052 < (GDEL < Q053 < (00363 < 0L.GS < 0006 Ha
Propiorifciie A < 025 < 0025 =< D024 < (.025 < .025 < 0.024 < (024 HA,
Styrene NA = 1.5k = {002 < (G361 < (0861 < 0363 < 0.0 < O NA
Tetrachloceethens MNA < QT < (.02 < (061 < (I < 0006 < (LK < ¢.D0G NA
Toluene Ha < D66 < 00062 < (61 < 0.0863 < Q4463 < 0.0 < (100G Na
Trans-1,2-Tichloretbens HA < 043 = QK| < 0,003 < 32 < 04031 < LS < (003 HA
Trans-1,3-Dhchloropropens HA < DOD6Z < {1 (K62 < (0Dl = 0.0863 < 00063 < 0,005 < (006 HA
Trans-1 4-Thchloro-2-Buteoe NA < 04362 < {1 (KWl < (hOE6L = 0.0663 < 0.0063 < QL < (6 Ha
Trichloroethylens MHa < (D052 < {106 < Q.006E < 00063 < (G363 = 0.0 < (LO06 HA
Tochlomfusromethane NA < §.012 < (012 < 0012 = 013 < @013 < 11012 < (k2 NA
Winyl Acetale N& < {.12 < 032 < 012 < 3013 < Q013 < {012 < QA0E2 NA
Sinyl Chloride A < (L0062 = D62 < G006 < 0.6} < (DG} < (.(5 < (HO06 NA
Nylene {Total) Na < 0.0062 < 08062 = 0056 < LRSI < 00063 < 0,006 < 1.005 HA i
SVOCs™ (mgfe) i
1.2.4,5-Tedrachborobenzéne MNA < 04 < 0.39 HA < (.42 HA < (19 < 04 NA i
1,2A-Trichlorobenzene Na < 04 < 0.39 HA <041 BA < 039 <04 MA
1 2-Dnchlorobenzens ™A < 0.4 < .39 HA =< 047 WA < 139 <04 Ma
L 3-Drichlorobenzens A < 04 < 1.39 HA < 042 BA = (.39 <04 NA
[ A-Dichlorobenzens WA < 04 < 039 NA < 042 KA < 039 < 04 NA
I 3,5- Trinitrehenzens NA <2 ) NA <2 A <19 < 19 N,
1. 3-Dinitrobenzene A < (04 < 039 HA = 0.42 MA < 0.3% < 0.4 Na
1,4-Mapbthoquinane HA <2 <19 NA <2 NA <19 < 1% NA
1-Maphthylamins A < 4 < .39 HA < 042 MA ~ 0.3% <04 A
2.3 4 6-Tetrachlorophensl BA <2 < b9 A < 2 MA <19 < 1.2 Na
2,4,5-Trichlorephenol NA < 4 < (.39 NA < .42 HA < 03% < .39 N
2.4,6-Trichlorophanol MHA < 4 < ¢.39 NA < 042 WA < 039 < 04 M
2 4-Dichlorophend MHA < 04 < §.39 NA < {142 HA < 039 < 04 NA
2,4-THm ethylphenc) HA < 04 < 9.39 HA < .92 A < 039 < .39 L
2 4-Thnetropheool M <2 <19 NA < 2 A <19 < 19 NA
1 A-Diotrotiuene NA < 04 < D39 NA < 042 HA < 039 < 04 NA
2 fi-Dichlarophenol HA < .4 < .39 M < 042 MA < 0.3% < (4 NA
1 6-Dinitratoluens HA <084 < $.3% HA < 0.42 MA < 03¢ < 04 Na
2-Acetylaminoflusiene 53 <4 <39 A <42 A <39 < 4 NA
2-Chteromaphthalene NA < 04 < {.3% WA < 042 WA < 0.3% <04 NA
2-Chlnropbenod A < 04 < 0.3% MNA < 042 A < .39 < (.4 HA
Alcoa Badin, NC Warks
RFI[ Repornt
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Tahie £-3

RF! Background Soil Sample Analytical Results

Alcoa Badin, NC Works RF!

Sample ID| NE-HAQHLGHLS S1-HAM0-05 §I-HAN30.0.-0.5D | S2-HA05-00-05R [ S3-HANIOS520 51-HAG3-0.5-2T4R 52-HAM-0.0-0.5 52-HAD4-05-2.0 S2.HADS-G04LS

Sample Depth (ft-bgsi™ ne-0.5 0.4-0.5 0.0-0.5 0.0-0,5 0524 0.5-2.0 0405 #.5-1.0 0.0-8.5
Parameler
2-Methyl-4,6-Dinidrophenol NA <12 < 1.9 WA < 2 A <19 < 19 NA
2-Afethyvinaphthalene MA < 0.4 < ¢.3% N4 < 042 HNA < .39 < 0.4 NA
- Methylphenol {O-Crasoly BA < (4 < 039 NA < 42 NA < (L35 < 04 HA
2-Maphibylamine NA < G4 < .39 NA < §42 WA < .39 = Q4 NA
2-ditroaniline NA = 1 <158 MA < 2 NA < 12 < 19 N
2-Mitraphene! MA < 0.4 < 03% NA < .52 HA < .39 < {d NA
2-Picoline NA < (.81 < (0.7% A < D.83 KA < 0.79 < {8 N&
3, 3%Dichkarobenzadine NA < 2 < £9 HA <2 A < 1.9 < 1Y NA
3,3 Dimetydbenzidine A < 2 < b9 A < 1 A <19 < L9 HA
3,5.5-Tnmethyl-2-Cyclohexen-1-One NA < 04 < 439 A < 042 HA < 0139 = 0.4 NA
3-bethylcholanthrens HA < .81 < 079 NA < 583 NA < .79 < 0.8 A
3-Nitroaniline A < <13 A <2 Na < b9 < 1% HA
d-Aminabiphenyl MA < 2 <19 NA < 2 NA < 1.2 < 1% NA
4-Bromaopheny! Phenyl Ether BA < 04 < Q3% A < 042 A < (.39 < (4 M
4-Chloro-3-Meihviphenol HA <04 < .39 HA < 042 A < 039 < Ha
4-Chlocoanidine Na < 0.4 = (.39 HA < 042 A < .39 < fd MA
4-Chlacopheny] Pheayl Ether NA < 0.4 < §.39 HA < 042 NA < 0.3% < {4 HA
4-Meshylpheral (P-Cresol) NA < B4 < {1.39 MA < (142 NA < D3% < 0.4 HA
4-Hisrophenol A < 2 <19 A < X HNA <19 < 19 HA
4-Niroguinotine- L -Oxide NA < 4 < 39 A <43 HNa < 39 < 4 NA
5-Hiro-D-Toluidsne HA < (.51 < 0.7 NA < 083 Na < (.79 < 0.8 HA
7.12-Dimecthyibenz{ AlAnthracens NA < .81 < ¢.T% A < {83 A < .79 =< 0.8 MA
A A-Bemethyipheneihylaming N < 2 < 1% BA <12 MNA < 1.9 < 1% HA
Acenaghihene < 0.3% < Hd < (.39 NA < 042 RA < (39 < (4 < .42
Acenaphthylene < 0.39 < 0.4 < B39 MHA < 042 A < 0.39 < d < 0.42
Acetophenone A < 04 < 0.3% Ha < (.42 A = (.39 < MA
Axiline MA < 04 < 03% MA < 342 TlA < 0.3% < {14 MA
Anthracene < 0.3% < 04 < 0.3% HA < (47 N < 0.3% < it < 042
Aram e NA = (.81 < 079 Ha < .81 MHA < [1.7¢ < {8 NA
Benz{BiFlugzanthene < 1.3% < {4 < .39 HNA < 042 Na < 0.3% < 04 < (.42
Benzof AlAnthracens < 039 < 04 < (.39 BA < 0.42 N < 039 < 0.4 < thi2
Benzof APyrens < 0.39 < 04 < B.39 HA < §.42 HA < 0.3% < 04 < 042
Benzo{(G,H TIPerylens < .39 < 04 < 039 HA < 042 MNA < 039 < D4 < 42
Bena{K)Eluosanthene <0.39 < 04 < 0.3% HNA < 1142 MA < §.39 < 0.4 < .42
Benzd Alcohol HA < 4 < 03% HA < 042 HA < 0.39 <04 MA
Benzyl Bulbyl Phithalaie Na < 4 < 039 MA < D42 MNa < (.39 < 04 HA
Bis{2-Chloreiboxylblethane MA < 0.4 < 0.3% A < (142 A < (.3% < 04 HA
Bis{2-ChloceethyliEther A < 0.4 < .39 WA < 042 A < 0.3% < 04 A
Bis{2-ChboroisopropyliEther NA < 04 < .39 WA < 042 WA < 0.3% < 04 A
Bis(2-Ethyihexy]Phthalate HA < 04 < $.39 N# < (.42 HA < 0.3% < (4 Ma
Chlosobenzilals NA < G4 < 0.3% MHA < {.42 N < 03¢ < g4 HA
Choysens < 3% < 04 < 0.3% HA < .42 NA < (.39 < 04 < 042
Diablate Ha < 0.BI < 0.7 A < D83 WA < .79 < 0.8 MA
Dibenzol A HlAnthracene < (119 < {4 < 0319 A < 042 WA < A0 < 4 < 047
Ditenzafuran NA < 04 < 439 WA < 142 NA, < 939 <04 MA

Alcoa Badin, WC Works
RFI Report
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Table 4-3

RF{ Background Scil Sample Analytical Results

Alcoa Badin, MC Works RFI

Sample 1D NE-HAUS0.00.5 ST-HADI-ON0S | S2-HANS-DO-DSE £1-HA03-00-05R | SI-HA03-0.5-2.0 §2-HAGI-0,5-2.0R | SI-HAO04-RO-0.S 52-HAQ4-0.5-2.0 SI-HADS-0.0-D.5

Sample Degrth {ﬁ-bgs}"'" 04-0.5 0005 0.3-LS B.-5 0.5-0.0 0.5-1.0 0.0-8.5 0.5-2.8 0LE-LS
Parameter
[rizthy] Phthalate B < N4 < (.39 Ny < 0.42 MNA < 039 < ¢4 NA
Dwmethoate NA < 031 < 079 WA < 0.5} MA < 079 < D8 Na
Trimedhyl Phthalate HA < G < 0.3% HA < .42 NA < 1.3 < D4 MA
Di-b-Butyl Phibalale MNA < 04 < 039 HaA < D4z A < 039 < .4 WA
De-N-Oxrylphthalate WA < 04 < .39 WA < (42 A < 0.39 < )4 NA
Dhnosch NA < (00032 < 7% W4 < 100033 HA < D.0B0AS < (18 NA
Thsukfolon Wh < 2 < 19 [oRY < 2 MA < 19 < 1.9 MA
Eihwl Methanesulfonale A < 0.4 < 039 WA < 042 Ma < .39 < D4 NA
Famphur HA < 1 < 1% MA <412 A < 19 < 4 HA
Fleorastheae < D39 < 0.4 < §.53% WA < (42 NA = 0.39 < 0.4 < (42
Fluorene < 0.3% < P4 < 0.3% WA < (.42 MA < 039 < 04 < 042
Hexachlorobenzene MA < DA < 0.3% A < .42 Ha < 8.3% < g4 MA
Hexachlocobuladicne plA < D4 < (.39 NA < 042 HA < .39 < fd NA
Hexachiorocyclopentadiens NA < 2 < 1% NA < I A <19 < 19 NA
Hexachloroethane MNA < &4 < {1.3% A < (42 MA < 033 < 0.4 NA
Hexachlorephene A < < A < HA < < HA
Hexachloropropene HA < 4 < 19 Na < 4.2 MHA < 3b < 4 HA
Tadenoy 1,2, 3-CdPyrene < {39 < 04 < .39 HA < 142 N < 3% < 4 < 042
[serdrin NA < (4 < {1.3% NA < 0.43 MA < 0.39 < {4 Ma
Iscsafnele HA < Q.81 =< 078 A < .83 MA < 0719 < 0§ BA
¥epane MNA < 4 < 319 NA < §2 BA < 3% < 4 HA
Tethapymibene MHA < 2 < 19 HA < 2 WA < b9 <15 HA
Methyl dathanesulfanaie MA < 4 < (.39 HA < 0.42 HA < 3% < (hd NaA
Methyl Parathion A < 2 <19 HA < 1 NA <159 <19 NA
$aphibalens < .39 < .4 < 0.3% A < (42 N < Q3% < {14 < 042
HMitrobenzene MHA < 04 < 139 WA < 0.42 NA < {.3% < 0.4 BEA
M-Mirosodiedhylaming Ma < 04 < 039 HNA < (.42 HA < .39 < 24 MA
b-Nitrasodicnetbylamine WA < (k4 < .39 MNA < 042 A < 0.39 < 04 HA
N-Nitrosodi-N-Butylamine MNA < 04 < 0.3% NA < 042 Ha < .39 < 0.4 NA
H-Witreso-IH-N-Fropylamine HNA < {4 < 039 MaA - 42 HA < 0.3% < 0d NA
W-Witrosedipbenyiumine NA < 04 < (13% MA < 0.42 NA < (.39 < 0.4 MA
M-Nitrosodiphenylamine/Diphenylanine NA < (4 < .39 HA < §.d2 NA < 03% < D4 NA
N-Nitrasomethylethylamine HA < 0.4 = D.3% HA < 042 Na < 039 <04 A
N-Mitrosomorphofine NA <04 < 039 NA < 042 HA < 0.39 < 04 WA
- litrosopiperidine NA < 04 < .39 WA - 4t NA < (.39 < 04 HA
M-Nitrasepyrralidine NA < 04 < .39 HA < 42 Ma < 0.3% < 0.4 NA
(1,0 -Triethy! Phosphorethioate NA <2 < 1.9 HA < 2 NA <19 <18 N
O-Toluidine WA < 0.8F < 0.7% MA < 033 MA < 079 < .8 MA
Parathien NA < 2 = 19 HA < 3 WA <19 <19 HA
P-Dimethylamincazotenzeme N& < (.81 < .79 NA < .83 HA < 0.79 < 0.8 A
Pentachlorobenzens BA < 04 < .39 NA < 342 MA < (.39 < 04 ™A
Pentachlorozthane HA <1 <19 WA < 2 HA < {8 < 1% 1A
Pentachiorooitrobenzame: NA < 2 <19 NA < 2 M <19 < 19 Ha
Pentachlorcghenol NA <2 < 19 MNa <2 HA <19 < 1% HA
Phenacetin MA < 081 <079 WA < (.83 HA < 0.7% < 08 HA

1P yprsia oo Badini 1 200K Repors WX A TBLL 1 ke
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Table 4-3

RF1 Background Soil Sampte Analytical Results

Alcoa Badin, NC Works RF

Sample ID] NE-HAQDS-0.0-45 S2-11A03-0.0-0.5 S2-HAD3-0.0-0.5D | SE-HAGI-0D-0.5R S2-HAQ3-L5-2.0 SI-HAN-0.5-1.0R SY-HAM-0.0-0.5 S2-HAN-0S-2.8 S:-HAQS0.0-0.5

Sawmple Depth (Er-bgs)™ ¢.0-0.5 0.0-0.5 2005 1.0-0.5 0.5-2.0 0520 0.0-0.5 0.52.0 0.0-0.5
Parameter
FPheoarthrene < Q.39 <04 < .39 NA < {42 M < 0.39 < {4 < 042
Pheac] A < 04 < 3% WA < {42 HA < $1,39 < 0.4 A
Photate HNA < 2 < iR N < 2 HA < 1% < 1.9 A
P-Nitrganiling Ha < 2 <18 NA < 2 NA <19 < 1.9 NA
P.Phenvkne Dizmine HA < 4 <39 Hh < 412 NA <39 < 4 A
Pronamide MHa < 0381 < .79 NA < #g NA < H.79 < 08 A
Pyrene < Dav < 4 < D3% Ha < 442 MA < 139 < 04 < 0.4%
Pvodine MA < (8] < 7% M < .83 HaA < .79 < {18 ™A
Safrale ba < 081 < 0.1% NA < .83 MA < 0.79 < 0.5 NA
Tetracshyldithicpyrophosphate MA <2 < 19 NA < 2 MHA =19 < L9 ™A
Thienazin A < 2 < 19 NaA < 2 M =18 < 19 MA
Nodes:

I fi-bgs = feet below ground surface.

' make = milligram per kitogram.

< = not detecied al indicated detection limit.
1 4305 = Yolatile Orpanic Comprands.

= NA = Mot Analyzed.

¥ SYOCs - Sené-Yokatile Organic Compoands.

1 \ErapotsiAlona’ Badin | 20006 Repoa s I"TahksTHLA-3 A5
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Table £-3

RFI Background Scil Sample Analytical Resuits

Alcoz Badin, NC Works RFI
Sample ID] S2-HAOS.L5-2.0 SI-HAO6-4.0-0.5 52-HAM6-0.52.4) 53-HAGLQNALS E3-HAOI-0,5-2.0 S3-HANZAO-0.5

Sample Depth [ﬁ-l}'gs)"'l t5-2.8 0.0-0.5 ns-20 0405 2.5-2.0 0.0-0.5
Parameter
Inorganics fmgfkey®™
Fluonde < 9é 1.20 20 2.1 <{1.66 1.9
Cyanide, Free {Weak Acd Dissociable) < 3 < 3. < 3k <34 =33 =313
Cyantde, Todal =3 < 31 < 31 < 34 < 13 5.30
Arscrec 13,680 18.80 £8.00 47.10 4.00 3160
Barium B1.40 L6300 262.00 34 50 < 264 HE.5G
Cadmium < 0.24 < .99 <] < 327 < 032% < (26
LChaiomium 2620 3131 %} 35.60 S Gl 46,90 32350
Lead 2740 179 .00 23500 9.7 &.00 5S¢
Selenium < & < 15 < 23 0.89 1.20 < .66
Mercury < §.]2 < 012 < i3 < D13 < 13 < 043
VOUs" (mpikg)
1.1,1,2-Temachlorocthane A NA NA A NA Ka
B, 1. 1-Trichloroebane WA HA NA A MNA WA
1.1,2,2-Tetrachlnracibane Na HA MNA HA NA M
1,1,2-Trizhtorpethane MNA NA NA N Ma Na
1,1-Dichloroeihane MA MNA NA HA NA NA
1, 1-Dichfornethens A Na NA N NA RA
1,23 -Tdchlorepropane HA MHA NA A NA Na
1.X-Dibroma-3-Chlorepropans MA HA BA HA MA Ma
1.2-Dibromeoethane Ma A NA MNA NA HA
I 2-Dichloroethane MA A HA NA BA HA
1.2-Dichloropeepane WA Ha REY HA NA N4
L 4-Dicocane BA NaA A A NA Na
2-Buianone HA N WA A A M4
2-Hexangome A A Na Na A NA
4-Methyl-2-Pentancne NA A NA N NA MA
Acelbone Ha MNA NA HA Ma A
Acetonifeile M KA A HA NA NA
Acrolzin A NA NA NA HA HA
Acoyondrle NA MNA WA MA MHA NA
Aldly] Chlorade MA HA MHa Na HA A
Beazene Na ™A MHA Ha Ha A
Bromodichioromteibane NA MNA HA NA HA NA
Bromofoem HA A HNA NA A NaA
Bromomeshane A NA MaA NA A HaA
Carbon Ddsulfids A NHA NA WA HA A
Carbon Tesrachboride HA HA HA Ha MA MHA
Chiorobenzene NA NA WA WA NA MNA
Chioroethane NA HA HA NA NA NA
Chlorafeem NA A NA Na HA EIA
Chlromedhane NA Na Ha NA A NA
Chloroprene WA NA MNA Na MNA NA
Cis-1,3-Dichloroprapene A MHA HA NA MHa HA

I'Pmogects!

HU 1\ Tables\ TELA -5 s
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Table 4-3

RF| Background Soif Sample Analytical Results

Alcoa Badin, NC Works RFI

¥ ProjectshAdoos Bodist | 20000 Repots? 0V Tah A TELL -4 xb

Alcoz Badin, NC Warks

Sample IDf S52-HAG5-0.5-10 32-HAOG-1.0-0.5 5L HAOSALE-2.¢ S3-HAN-0-0.5 53-HAOL-05-2.0 53-HAM-DL04ES
Sample Depth {ft-bgs)™ 0.5-2.0 0.4-0.5 0.5-2.0 0.0-0.5 1520 DS

Farameler

Dibromochloremedhane HA M BEA Na MA MA
Dibromomethane NA NA NA Na NA A
Dichlorodiflunromethane HaA HA NA NA MNA A
Dichloromethane MaA NA M NA Na MNa
Ethy Metkacrylate NA A WA NA NA NA
Ethylbenzene M Ha HA HA L M4
lodomethane MaA NaA NHa HaA NA Na
Isobubyt Alcohol Ha Ha Na A MNA NA
Methacoydonitnle NA A NA HA HA NA
telethy] Methacnydate N& RN MHA BA HA Na
Propianitrile HA A A BA NA HaA
Seyrenz NA 2150 HA MNA NA NA
Tetrachloraethens NA BlA NA A ™A A
Tolaens HA BlA B A A A
Trans-1,}-Dichbkanethene NA MaA MA MNA M4 A
Trams-1.3-Dichbesopropens NA HA HA MA i HA
Trans-1,4-Dichloro-2-RButene HA Ma NA Na Na B
Trchlorosthyiene NA Ma A NA NA KA
Trichlorefluoromethane Na MA MNA NA NA WA
Vinyd Acetate NA MA NA NA NaA Na
Winyt Chlonide A I NA MHA MNA HA
wylene (Total) NA MA Na NHA HA NA
V0" (mgie)

1,2 A 5-Teteachlerobenzsne T3A N Na& 1A BlA WA
1,2 4 Trichforebenzene NA HaA NA BA NA MA
1,2-Dichlorabenzene NA Na& NA NA NA NA
1,3-Dichiorobenzene NA MA MA NA A A
1,4-Dichlorobenzene Na WA A MA NA Na
1,3, 5-Trnitrobenzene NA A HA Ha MWa Na
1 3-Dinlrcbenzens M HA HA Ma A MA
1,4-Naphthoquinons N& WA NA MA WA M
1-Maphthylamiee Na HNA MNA NA NA N
2.1 4. 6-Tetrachlarophenal Na A NA NA NA A
24,5 Trichlorophenc NA HA NaA HA Na HA
2.4 6-Trichlorophenal HA MA NA WA WA NA
2, 4-THchiorophenol NA MA MNA HA NA NA
2 4-THemethylpheool NA HaA NA A A ™A
2 4-Diputrophenol NA HA NA MA MNA A
2 4-Dripitredoluene Na Ha NA A NA NA
2.6-Drichlorophenol NA MA Na A A N
2 6-Dhinilrctofuene HA HA HA A MA MNA
T-Acelylaminofluorene NA Ha HA Ma WA HA
2-LChlorgmaphtitalene N NA HA NA NA NA
1-Chloraphenal NA NAa N NA Na i¥A
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Table 4-3

RF| Background Seil Sample Analytical Results

Alcoa Badin, NC Werks RFI

Sample 10| S2-HA0S-0.5-2.0 52-HANG,0-405 SI.HADG.5-2.0 S53-HAQT-00-1.5 53-HAD1-0.5-2.¢ S53-HAHZ-D.0-0.5

Sample Depth {R-bgs)™ 0520 0.0-0.5 0520 0.0-0.5 0510 0.0-0.5
Farameier
2-Methyi-4,5-Dimitrophenal NA MHA Ma NA NA HA
2-Methyinapbthabene Na MA Na HA Na HA
2-Mathylphenal (O-Cresol} Na NA Na NA Na HA
2 -Naphibvlamine NA NA N& HA HA HA
1. Mitroantline NA N Na MHA HA WA
2-Mitrophenol Na Na N NA Na HA
-Picoling MA A NA NA Ha NA
1 3"-Thchlorohenzidine MA HA KA Ha HA NA
1 3 .Dimethvlbenndine NA NA NA N NA WA
35 5-Trmedhvl-2-Cvekohexen-1-0One NA A NA NA NA WA
3-hdetbylcholantbrene KA Ha HA MA NA Na
3-Mitroaniling Ma HNA NaA NA HA A
d-Auminabiphenyl A A A Na A WA
4-Bromophenyl Fheny] Ether WA HNA KA MA WA A
+-Chicsro-3-bethyiphenat DA [LEN BA Na NA WA
£-ChExoaniline A NA N HA HA NA
4-Chbcrophenyl Phend Ether A NA Ka MHA HNA NA
4-hethyiphenol (P-Cresol) HA Ha Na NA NA MA
A-Hitrophemol MNA HA NA NA A BEA
4-Miroquinaling. | -Oxide A Ha NA N BA HA
5-Miro-0-Toluidine BNA HA Na NA A TA
1.1 2E-DimetbylbenzAdAnthracene [eEN HA Ha N A A
A A-Dimethyiphenethylamane Bl NA WA NA A A
Acenaphthene < 04 < (.41 < DAl < .44 < (44 < 0.44
Acenaphthylens < 04 < 0.4 < 04I < Q44 < (44 < 0.44
Acztaphenone M NA Na HA NA Ha
Aniline A NA NA NA NA Na
Anthracens < 04 < 4] < 041 < a4 < .44 < .44
Aramite Ha HA NAa HA TdA HA
BenaBiF luoranthene <04 < ] < 041 < b < 044 < .dd
Benzo{A)Anthracene < 04 < §.4) < 041 < 044 < 044 < .44
Benza{A)Pyrene <04 < 041 < 041 < 44 < 044 < §.44
Benzo(G,H,NPerylene < (4 < .4 < 041 < 44 < 0.dd < §.44
BenzaK)Fluoranthene < 4 < .41 < 0.41 < {44 < 0.44 < 044
Benzyl Akeohol HA HA NA NA NA Ha
Benzyl Butyt Phihalate HA NA NA Ha NA HA
Bis{2-Chlnroethoxyihelhane Na HA Na A NA HNA
Bisf2-Chlorgetbs1)Ether Ha HA Na M HA HA
Biw{2-ChloroisegaopyiEther HNA HA Na NA NA HNA
Bis{2-EthylhexyljPhthatate MA HA MNA NA HA MA
{Chlorobenzibate MNA N NA HA MA LA
Chrysene < O.% < .41 < 041 < (hd44 < 0.4 < 044
Diallate Na NA NA NA Na NA
THbenzed A HlAnthracens < {4 < D.4] < 041 < 044 < 144 < D44
Dribenzofisran A Ha NA A Na HA
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Table 4-3

RFE Background Seil Sample Analytical Resulis

Alcoa Badin, NC Works RFI

Sampte ID] S-HADRS-0.5-1.0 S2-HAMEO-0.5 S3-HADSLS-20 S3-HAO 4005 S3-HAD1-0.5-2.4 S3-HAG2-0,0-05

Sample Depth {ft-bgs)™ 0524 ¢.0-0.5 0.52.0 0.0-0.5 0.5-2.0 0005
Parsmeter
Dietbyl Phuhalate MNA HA NA Na NA waA
Chmethoate Na Na NA NA NA Ha
THmethy] Phehalate NA Ha M NA Ha NA
Di-N-Buty1 Phihalate NA NA MHA NA MA MNa
Di- H-Cstylphthalate WA NA HA NA A MNA
Dinoseb NAa NA HA N 1A MA
Disilfoton BA HA A N4 MA HA
Ethyl Methanesulfonate A NA HA N WA Na
Famphur ™A HA A WA A NA
Flucranthens < .4 < f.4] < 0.4l < 044 < 044 < (44
Flucr¢ne < Q.4 = 041 < 041 < [.44 < {.44 < (44
Hexachlorebenzene A HA A A Na HA
Hexachlyrobautadicne M BlA A A Na B
Hexachloroeyclopentadicne DA BlaA NA HA HA Ma
Hexachloroethane MaA A HA NA W4 NA
Hexachlorophene HNa HNA MA HaA WA MNA
Hexachloropropene NA HA HA NA A N&
Endena{1,2,3-Cd)Pyrene < 04 < 041 < (.41 < .df < 044 < f.4d
[sodrin HA MA HA A MA NA
Tsozafrole HA MA HA WA NA WA
Kepons NA Ma HA HA NA A
Meaihapyrilene A NA WA NA MHA A
Meibyl Methanesulfopate HA NA N A NA A
Meshy| Parathion HA NA A M A A
Maphthalere < 04 < 0.41 < 041 < 044 < (hdd < f1.44
Nitrabenzene A HA NA NA NA MaA
M-Ritrasodisthylamine MA A NA HA NA A
N-Mitrasodimethylamine HA A HA Ha MA HA
N-Mitrasodi-N-Butdamine beA Na Na NA NA A
N-Mitroso-Di-N-Propylaming MA HNa WA NA MHA NA
H-Mitrosodiphenylamineg NA Ha A LA Na A
H-MitrosediphenylamineDiphenylamine. NA A HNA A MNA Ha
H-Nitrosomethylethylamioe MA A A Na N4 Na
#-