
,
,
,
~I,
,

! 1,
~I

"I

1

Phase II RFI Workplan
Alcoa - Badin Works

Badin, North Carolina

~
ALCOA

Prepared For:

Alcoa Inc.
Badin Works

Badin, North Carolina
EPA ID No. NCD003162542

2000 April 11

\\bad~~ervices\vandehj$\data\winword\rcra\rfi-work\2000 rfi phase ii workplan scope to nc hws.doc



~I,
III

~.il;1'1

..a.,. _

1

RFI OVERVIEW

The RFI investigated 14 Solid Waste Management Units (SWMUs) and two Areas of Concern
(AOCs). RFI soil, groundwater, surface water, and sediment data were collected and screened
against background concentrations and highly conservative risk screening values. These
screening values include:

• Region III residential and industrial Risk-Based Concentrations (RBCs) for soil.
• Soil Screening Levels (SSLs) to evaluate the potential for leaching from soil to

groundwater. The SSLs were default values published by USEPA and default values
calculated based on North Carolina's equation in the December 1996 document
"Draft North Carolina Risk Analysis Framework".

Groundwater

• North Carolina Standards, as promulgated in 15A NCAC 2L
• Federal Maximum Contaminant Levels (MCLs)

Surface Water

• North Carolina Standards, as promulgated in l5A NCAC 28
• Federal Ambient Water Quality Criteria

Sediments

• Region 1II residential and industrial RBCs for soil

Constituents detected at concentrations exceeding the conservative screening valnes were
identified as Constituents of Interest (COIs) and retained for further evaluation (e.g. further risk
assessment, further investigation, or interim measures). Based on further evaluation of the COls,
data gaps were identified for four SWMUs:

• SWMU No.3 Old Brick Landfill
• SWMU No. 35: Old Waste Oil Storage Area
• SWMU No. 44: Pine Tree Grove Area
• SWMU No. 46: West SPL Area

In addition to the lour preceding SWMUs, data gaps were also identified for groundwater
beneath the north end of the plant (North End). Groundwater beneath the North End is being
evaluated during the RFI using the "SWMU-Area Concept" and not on an individual SWMU
basis. The SWMU-Area Concept is being used because SWMUs in the North End are all located
within the same contiguous infilled valley, have similar groundwater COIs (e.g cyanide and
fluoride), and the COIs are not traceable to any individual SWMU.

---l
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With respect to total cyanide, the primary COl at the site, Alcoa has taken a conservative
approach in the risk screening process by screening both total and free cyanide analytical results
against values that are based on the toxicity offree cyanide. The Region III RBC table explicitly
states that the industrial and residential RBCs for soils are based on free cyanide (not total
cyanide). Total cyanide analysis includes complexed forms of cyanide (e.g. iron cyanide), which
are considered less bioavailable and therefore less toxic than free cyanide. Furthermore, the
federal MCL for cyanide (see 40 CFR 141.62) specifically states "cyanide (as free cyanide)."
Finally, back calculation of the NC 2L Standard for cyanide indicates that it is based on a free
cyanide RID. For conservatism, the screening tables presented within this Work Plan shows the
results of screening both total and free cyanide concentrations against values that are based on
free cyanide. However, the decision to further investigate is largely driven by the comparison of
risk screening values to the free cyanide concentrations in site media.

SWMU NO.3 OLD BRICK LANDFILL

Description

The Old Brick Landfill is 0.75 miles northeast of the main plant site. It was used from 1915
through 1960 for disposal of Spent Pot Lining (SPL) and furnace brick originating from
aluminum smelting operations. This unit was subjected to voluntary work by Alcoa in 1987
(covered with 12-inches of compacted clay and upslope ditch to divert storm water) and
1996/1997 (improvements to diversion charmel to divert surface water run-on and cover repairs).
The surface ofthe landfill is steep and slopes toward Badin Lake.

RFI Findings

Groundwater samples were collected from monitoring wells OBL-MW-I through OBL-MW-5
during the 1999/2000 RFI activities. The samples were analyzed for a broad list of analytes
including inorganics, volatile organic compounds (VOCs), and semi-volatile organic compounds
(SVOCs). Table 1 in Attachment A provides a list of constituents detected in the samples from
the Old Brick Landfill monitoring wells and identifies those found at concentrations exceeding
the conservative risk-based screening values. As indicated on the table, total and free (weak
acid dissociable and microdiffusion) cyanide were detected at concentrations exceeding the NC
2L Standard and USEPA MeL.

Figure I in Attachment B shows the cyanide analytical results and identifies the wells where
cyanide concentrations are greater than the screening values. Total cyanide concentrations
exceed the screening values in OBL-MW-2, OBL-MW-3, and OBL-MW-4. Free cyanide
exceeds the screening values in OBL-MW-2.

Groundwater beneath the Landfill discharges to Badin Lake. Neither total nor free cyanide were
detected in surface water samples collected in 1996 by Woodward-Clyde Consultants at the Old
Brick Landfill shoreline.
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Pl"oposed Phase II Scope or Work

The objective of the Phase II activities at SWMU No. 3 is to delineate free cyanide to the
southeast of OBL-MW-2. Total cyanide exceeds the screening values in three monitoring wells.
However, as discussed previously, the basis for the NC 2L Standard and Federal MCL for
cyanide is free cyanide. The only well where the concentration of free cyanide exceeds the
groundwater screening value is at OBL-MW-2. Therefore, the Phase II RFI scope of work at this
SWMU focuses on delineating the free cyanide extent detected at OBL-MW-2.

One groundwater monitoring well will be installed to the southeast of OBL-MW-2. The
approximate location of the monitoring well is illustrated on Figure 1. The monitoring well
location will be adjusted in the field as necessary given the steep terrain to permit access to a
safe, suitable drilling site. The monitoring well will be installed to an estimated depth of 85 feet
below ground surface (ft-bgs) into bedrock. The anticipated screened interval is approximately
525 to 535 ft-msl, which corresponds to the screened interval for OBL-MW-2. Upon reaching
the top of bedrock, rock coring will be performed in the boring to assess for fractures that may be
influencing groundwater flow direction.

The monitoring well will consist of 2-inch PVC well screen and riser. It will be completed at
surface with a steel protective casing and concrete pad. The well will developed and sampled for
free (microdiffusion and weak acid dissociable) cyanide.

SWMU NO. 35: OLD WASTE OIL STORAGE AREA

Description

Alcoa used the area from the 1920's to the early 1970's to store containers of waste motor oils,
lubricating oils, and transformer oils. The area is triangular in shape and measures
approximately 110 feet by 50 feet (largest dimensions).

RFI Findings

Soil samples were collected from the three test pits and three test borings shown on Figure 2.
The test pit samples (collected in 1996) were analyzed for total and free (amenable) cyanide and
fluoride. The test boring smnples (collected in 1999/2000) were analyzed for VOCs, SVOCs,
total cyanide, free (weak acid dissociable) cyanide, total fluoride, metals (arsenic, barium,
cadmium, chromium, lead, and selenium), and PCBs. Table 2 provides a list of constituents
detected in soil and provides a comparison with the conservative risk-based screening values. As
indicated on the table, inorganic and organic constituents were detected at concentrations
exceeding the conservative risk-based screening values, with PCBs arodor 1248 exceeding both
industrial and residential values.

As indicated on Figure 2 the highest concentration of the PCBs is detected at boring 835-TB-O I
in a surface soil sample. Other organic and inorganic constituents exceeding the screening
values are generally co-located with the PCBsdetections.
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PCBs and PAHs were not detected in a monitoring well (MW-27) downgradient of this SWMU.

Proposed Phase II Scope of Work

Although a site-specific risk assessment is likely to show acceptable risks, Alcoa is proposing
further investigation of SWMU No. 35. The objective of the investigation is to further delineate
the PCBs detected in surface and subsurface soil during the initial phase ofthe RFI.

Field screening of soil samples will be conducted to delineate the horizontal and vertical extent
of PCBs in the surface and subsurface at SWMU No. 35. The field screening kit will be
customized to report the combined concentration of aroelor 1248 and 1260, the only two PCBs
detected at the SWMU. The PCBs field screening results will be confirmed with 10 percent
fixed laboratory analysis. In addition to PCBs, the confirmatory samples will be analyzed for
PAL-Is, total cyanide, weak acid dissociable cyanide, and fluoride.

Initially, soil borings will be advanced at the five locations illustrated on Figure 2 using a Hollow
Stem Auger Drilling rig. Soil samples will be collected at surface (0-2 ft-bgs), 2-4 ft-bgs, and 4
6 ft-bgs, and 6-8 ft-bgs ahead of the lead auger using a split-spoon sampler. Sampling will be
terminated upon reaching the water table (expected at 8 ft-bgs). Upon retrieval, the split-spoon
samples will be screened for PCBs (aroclor 1248 and 1260) using a Strategic Diagnostics Inc.
(SDI) EnSys RisC immunoassay kit or equivalent method. The detection limit for the
immunoassay will be 2 parts per million (ppm), which is less than the industrial risk-based
concentration of 2.9 ppm. Based on the screening results at the initial five locations, additional
test borings may be installed (either inside or outside the initial ring of borings) to further
delineate the PCBs. The general horizontal field screening delineation target will be 2 ppm
PCBs (aroclor 1248 and 1260). The general vertical delineation target will also be 2 ppm;
however, the soil delineation of PCBs will be terminated at the water table.

Following delineation, Alcoa will evaluate the data to assess whether interim measures are
warranted at SWMU No. 35. In addition to the PCBs, this approach is expected to address other
constituents (e.g. PAHs), present in soil within the footprint of the PCBs.

SWMU NO. 44: PINE TREE GROVE AREA

Description

The Pine Tree Grove Area (PTGA) is located near the North End of the Badin facility adjacent to
Badin Lake. The North End is characterized by a natural east-west trending valley that was
progressively filled over the period between 1916 and 1968. The PTGA is a former prong of
Badin Lake, which was filled beginning between 1938 and 1951. Filling was completed between
1959 and 1961. A comparison of 1916 and 1989 topographic maps has allowed delineation of
the former valley and estimation of fill thickness. The filling resulted in raising the topographic
elevation of the valley by approximately 15 feet in the PTGA.
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RFI Findings

Pre-RFI Geophysical work in 1996 identified electromagnetic anomalies indicative of SPL at
SWMU No. 44. Geraghty & Miller collected seven soil samples from SWMU No. 44 in 1996 at
the locations and depths shown on Figure 3. Samples were analyzed for total cyanide, free
(amenable) cyanide, and fluoride and confinued the presence of SPL. As shown on the figure,
all samples were collected at depths of 5 feet or deeper. Table 3 lists all constituents detected in
the soil samples. As indicated on the table, fluoride is the only constituent detected at
concentrations exceeding the conservative risk-based screening values.

Proposed Phase n Scope of Work

The data gap at this SWMU is the lack of surface soil analytical data. The objective of RFI
Phase II is to fill the surface soil analytical data gap. Five surface soil samples will be collected
from SWMU No. 44 at the locations illustrated on Figure 3. The surface soil samples will be
laboratory analyzed for total cyanide, free (weak acid dissociable) cyanide, fluoride, VOCs,
SVOCs, and metals (atsenic, batium, cadmium, chromium, lead, and selenium). These data will
be subjected to the risk-based screening process to assess whether there ate any COIs in surface
soils at this SWMU.

SWMU NO. 46: WEST SPL AREA

Description

Alcoa identified this area as a potentially receiving SPL through a review of historical photos.
The photos indicated piles of fill material staged in the area between 1964 and 1977. Although
not included in the RFI Work Plan, Alcoa decided to subject this area to RFI activities to assess
the potential for SPL and detenuine whether it warranted SWMU status.

RFI Scope of Work and Findings

Thirteen test pits were advanced at the locations illustrated on Figure 4 to visually inspect for
SPL. Six subsurface soil samples were collected and submitted for laboratory analysis of VOCs,
SVOCs, metals (arsenic, barium, cadmium, chromium, lead, and selenium), total cyanide, weak
acid dissociable cyanide, and fluoride. Subsurface soil samples collected within the SWMU
boundaty were comprised of suspected SPL. Table 2 shows the constituents detected at
concentrations exceeding the conservative risk-based screening values. As indicated on the
table, total cyanide and five PAHs exceed the conservative risk-based screening values. The
total cyanide and PAH concentrations are provided on Figure 4. Based on the visual
observations and analytical confirmation, it was concluded that this atea was used in the past for
SPL disposal. A new SWMU notification was submitted to NCDENR on November 22,1999.

Proposed Phase II Scope o(Work

There are four data gaps to be filled at SWMU No. 46. These are:
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• The location of the west, northwest, and southwest SWMU boundary
• Surface soil analytical data
• Groundwater analytical data downgradient of the SWMU
• Groundwater flow direction in the vicinity of the SWMU

Three additional test pits will be installed at the locations illustrated on Figure 4 to further
delineate the SWMU's west, northwest, and southwest boundary. One soil sample will be
collected from each test pit at a location outside the SWMU boundary to conf1rm the SWMU
limits as determined by visual inspection for SPL. The sample will be collected from the end
wall of the test pit at the approximate depth of observed SPL, but outside the SWMU boundary.
Three surface soil samples will be collected from the SWMU surface to provide data needed to
evaluate the direct contact pathways. The surface and test pit soil samples will be analyzed for
the parameters detected in subsurface soil at concentrations greater than the screening values
(total cyanide and PAHs). In addition, the sanlples will be analyzed for free (weak acid
dissociable) cyanide and fluoride, which are potential 8PL COIs.

Two groundwater monitoring wells will be installed at the locations illustrated on Figure 4. One
well will be installed upgradient and one downgradient of the 8WMU. The welts wilt be
constructed of 2-inch pve well screen and casing and will be completed at the surface with a
steel protective casing and concrete pad. The well screen will be set to straddle the water table.
The wells will be developed and sampled for total cyanide, free (weak acid dissociable and
microdiffusion) cyanide, fluoride, and PAHs. The parameter list is based on the detection of
these constituents in subsurface soil at the SWMU. Groundwater elevations will be measured in
thc newly installed monitoring wells and existing monitoring wells MW-l and MW-7 to assess
flow direction in the vicinity of the SWMU.

NORTH END OF PLANT GROUNDWATER

Description

As discussed in the approved RFI Work Plan, groundwater beneath the North End is being
addressed using the "SWMU-Area" concept. North End groundwater is presented using the
SWMU-Area concept because of similar COIs, the co-mingling of plUil1es in the contiguous
infilled valley, which makes the eOis not traceable to any individual SWMU.

RFI Scope of Work and Findinglj

Growldwater samples were collected from 27 monitoring wells in the North End of the plant.
The samples were analyzed for a broad list of analytes that included inorganic compoWlds,
volatile organic compoWlds (VOCs), and semi-volatile organic compounds (SVOCs). In
accordance with the RFI Work Plan, the "most contaminated well" in the north end of the plant
(MW-6) was analyzed for Appendix IX parameters. Table 5 provides a list of constituents
detected in the samples from North End monitoring wells and identifies those fOWld at
concentrations exceeding the conservative risk-based screening values. As indicated on the
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screening table, metals (antimony, arsenic, and thallium), cyanide (total and free), fluoride, and
trichloroethene were detected at concentrations exceeding the conservative screening values.

The most prevalent constituents are total and free cyanide and fluoride (Figures 5 through 7). As
indicated on thcse figures, the constituent plume has two lobes, one oriented east-west (parallel
to a line formed by MW-6, MW-27, and MW-25) and one oriented northeast-southwest (parallel
to the line formed by MW-4, MW-9, and MW-16). The east-wcst lobe corresponds with the
infilled valley. The northeast-southwest lobe corresponds to the regional and local dominant
saprolite/bedrock fracture orientation. Trichloroethene is found at concentrations exceeding the
NC 2L Standard in wells MWA, MW-9, and MW-16, which are screened in saprolite/weathered
bedrock (Figure 8). As part ofthe expanded appendix IX sampling, antimony and thallium were
analyzed for in MW-6. These metals were detected in the sample from MW-6 at concentrations
exceeding the federal MCL.

GrOlmdwater flows toward and discharges to Badin Lake. Surface water samples collected in
Badin Lake by Woodward-Clyde (1996) show cyanide, fluoride, and arsenic as either not
detected or detected at concentrations less than the conservative screening values. As a result,
there is no need for further sampling of these corso

Proposed Phase II Scope of Work

Data gaps for north end groundwater are centered around (\) the detection of trichloroethene at
concentrations exceeding the NC 2L Standards and (2) the detection of antimony and thallium in
MW-6 at concentrations greater than the federal MCL.

Trichloroethene is present in North End monitoring well MW-16 at a concentration greater than
the NC 2L Standard. There are no receptors to the groundwater beneath the North End. The
Badin Works does not use groundwater for any purpose and potential residential groundwater
well users are upgradient of the plant. The only potential complete exposure pathway with
facility groundwater is after it enters and mixes with Badin Lake surface water. As a result, the
objective of the Phase II scope of work related to trichloroethene is to obtain surface water
analytical data needed to evaluate the effect of groundwater discharge on Badin Lake water
quality.

One surface water sample will be collected at the location illustrated on Figure 8 and will be
laboratory analyzed for TCE. The basis for the sample location is (1) the occurrence of TCE in
MW-4, MW-9, and MW-16 and (2) the major fracture orientation mapped during the RFI
(northeast).

Antimony and thallium were analyzed during the initial RFI phase in only MW-6. As a result,
there is no down-gradient data to evaluate whether concentrations in groundwater diminish to
less than the federal MCLs prior to reaching Badin Lake. In addition, there are no background
concentrations for these parameters.

The Phase II investigation of the antimony and thallium detections will consist of collecting
groundwater samples from four monitoring wells. The monitoring wells will include MW-6

.'
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(resampling of the "most contaminated well"), MW-7 (background well), MW-16 (perimeter
well), and MW-25 (perimeter well). The groundwater samples will be analyzed for total and
dissolved antimony, total and dissolved thallium, and total suspended solids.
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Table 1
Gruundwater Sceening Table

SWMUNo.3
Alcoa Badin, NC Works RFI

Cunstitnent
Number
Detected

Nnmber
Analyzed

Units
Minimum
Detection

MaximumiNortb Carolina
Detectiun Standard

USEPA
MCL

~..
'"c5
'"U
Z;

~
~
""gj

Metals

~:~~:~~~Ived~=':-==::::::.~':-=~_
Barium, Dissolved. _. . . _

I(hromium, Total.__. ~

Chromium, Dissolved

- -- ~-_._---~. . -~ -.---~ ----- ~ ~ --- ~----.~--- ----.. ----- ----- -~---.~.-.-.
I 6 mg/I(·j 0.013 0.013 0.05 0.05

--!.=~. 6:::_- :-,;;wI __0.011':- •. ~ 0-:-~11=~=-- 0.05.~=::: :-- o,05~::::I~
L~___.L ",gil . __0.27_ , __0.4.____ .2. __ ., ___2.
1__ ~~ ., ~ _6. ~_ ~ ~ ",g!1_ _. 0.012. _ ~'~. Q,OI! _ _._Jl._1!5_ _. ..N~p.
I 6 mgll 0.019 0.019 0.05 NA

IlNone Detected'-' .~VOCs0»__-~--, .-+.---+--

Other Parameters

:~::~~~Odiffusion '_ ~:::=~~:::::::-:::_'_ ::: .:_+__ .1

Cyauide,_~"akAcidp.,issociabl,,_. __... .. __ ."'~_

Flouride I

VOCs (,j

I
~---o---"'--·--~· .".-._--',. ~--~

INone Detected

11---- -----.

6

,
~-, '-,~ - ,------. ~ -,- ~,- -~--~ ,,- -,'~-, -~..-,-"'~--- -~-~,.~--.~,.,',""-,,1-,,','~ mgll 0.0054 1!-57l~~~ ..__"O.154~__J)J. {_ .J

mgII 0.16 l.l 0.154 0.2 J J
.~~- ~:- O'll.3_:::::: ::-_0..58:::: ::::::.<J.l 54'::::: _:: - oJ:__ ~.~ T _J
mgll 0.93 0.93 2 4

--1--" -----

(.) mg/I = milligrams per liter

(bj SVOCs = Semi-Volatile Orgauic Compounds

('J VOCs = Volatile Orgauic Compouods

J = Maximum concentration of constituent exceeds screening vaiue

Page 1 of 1
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Metals
-----------.---- -- ----- ._-.~~---~----_. ---~~-.--~,- -~--.-~--------~~~-.. -- "--- ------~-. -._--. ----~-••-_ - __ -~ • ~h _

iArsenic mg/kg (<I) 7 7 7.1 i 16.2! 3.8 0.43 29 29,f,f
'--~~--- .- ~--- ----------. ------ __._------4-__ - - ~---------i- ----- _ _ _ _ _ __ __ _ _ _ . ~ . __ 0 __

IB~um_ _ ___._ In~ _ 7 ._ 7 _ 34,sL_ _ ~16: _140~00 ,5500", 161)(J _ 16~8 _ _ .",_
Cadmium ,_",$!!;g ---2__ ,__7 . __~lL- 0.991 2000. __~. .__._~_._,.,_Jl ,_.__ . __ . _, . _
Chromium . ~. _7 __1----2...__.__ 6.8! ~~4~ __£100 23.0__ . ~ .2§._ ~______~

~ium . ~~~~f-- --~~.-.- ~06~1 ··-~-Yl·-~- ---m.--- ----S-----2¥---- --~ -- -- .. -!.. '1
Other ; ;

C)'lIIIide(am~-;;Wef----' ~= =,-;f'::':' =·-:C.::-.-··--O:iC ::.=--_ 4:1L- 41000-"='''= 1600-== -=:::':'-=-40-=-_ .:: -3T"':' == =-=-.-= :.:..:. .._
'<:)'anide (weak acid dissociable) __ -,"~K.. __~ .'1 ~_lJi83:_ .. __ .~lj__.!I~_._J"--OQ_... _._.4() __. 3.!. .. . __. .1.._.1'.
1~~(t<>!llIL____ ...~ .. _- }().-}~---Ljl-7HM-'-iio0J6o ~~% _40}1. ,f _,f ,f

I one O:=~d"lHerbicid~ ----- .---- ----- -_.__L -----..L ---~.-----..".-- ~' ...-.--- ,--.-.-- .__ --__ -_,- '~..

Parameter

Table 2
SoH Screening Table

SWMU No 35 (Old Waste OH Slorage Area)
Alcoa Badin, NC Works RFI

N

"... '"'"USEPA USEPA
USEPA North -< JI

I IRegion III
Q ...r Number I Number I Mil1imum 1\:Ia"irn urn Region III

SSL"!n,u<'J =
Carolina ...l -<Units

Detection D-etection Industrial Residential SSLDAF= '" Qof Detects An aJyzed
U U '"RBC(~) RBC 20

20 '" '" ~
,..,

a:: a:: '"'".,; " '" U~ '"= a:: '" '7

PCBs (,j ~-;--I -l-- I I
!z:::~ :;:~ -_. ~+-==+-1~~- -}.--=-,- ~:~~l --:~rr" ;::--'~:;i-=::'I=-='::=:==!==-l,fr~r.::C=-

SVOC.(n I

~-~-:r'7~-:"':~"-a;':":ih::;:""e·. - .. '--.- - "::"" -~--~S[tI=~;~~;
Benzo(g,b,i)peryleue _ _ __.__ _ 6720 .__ __ j_
I>enw(k)lluoranlbeue 11.6
~~)'II,.eXYILPhthalate__=':' _~:. .-.----j~.~_ .. - -.-
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Table 2

Soil Screening Table
SWMU No 35 (Old Wasle Oil Storage Area)

Alcoa Badin, Ne Works RFI

Parameter Units Number I Number
of Detects An alyz.d

Minimum
Detection

Maximum
Detection

USEPA
Regiofl III
Industrial

RBC(')

USEPA
Region III
Resid ential

RBC

USEPA
SSL(b)DAF') =

20

North
Caro[ina

SSLDAF=
20

'""'"' 0'"-< "Q ...
..l -<

U U ~ Q
o:l "" -< ..l
~ ~ '" '"- ._, '"-ottoou
'C(t;;:;.z

Dib<nz(~1JE!nthrncene.---.~-mglk-.lt

r

1··~ill-.-.!- --2:2L1-~LI·-·.ll'Z8-.. 0.087 1·--2....-1--{)357-..~-{~ .:L ·····I-{.Flnornnthene _Irl!0'.ll: _.2 ...8 0.7..1L ._J~._ ._8.2000_..__3IOn__ .__ ~:3.0_o. 60.0.._ __._. _
Indeno(1,2,3-<~)l'Y'ene IrlglkIL.. 6 __. ...8__. __ 0.51l ... 3.9i .28__ . 0.87 l~_. 3.26 ... ._ ...{.. __ . .'I..
Ilhre:~!hr~-,,--._-.--- ...~~; .. -} --·~··----.o34M·' -···Hj '~ig~--;;~--{~gg -~1-' ... -.. .
If!0nilrile -yoCs w __-_-_--_-. '~gIk-g- --_-1-_-= - 7 .-' --_o:.14~ -o.lk~ ~~12l64-~ -.-4-6-2-286-~ .--- .. - - --. - __ _ -·~r
2-Butanone.. __ . mlikg. _:3. ..2. .2 f!3.1L .._0,028i __ _ 1200000 4Z0112_. .. II.!..... _.._... __ .__.

tone _..Irlg£l<g_. _L .7_. 0 lI:l.Zf ___Q}jiE ._200000._ ._ 780(1 l{;__. __. __J~L -- --- -.. 1. __
Bromomothane _. Irl$l'!<8. _.J '2. 0 021, ___11·021i ~2QL . __U~ ..Jl1__ .... __ __ _ _

II,Car~b,-,o::cn,-,d,,,is~u~lfid_e _ __ _ _11llik.a 1. 7 _ _ __0 019j_JU2!- 200000 7800__ 32 4.94
Chloromethane . Irlc!0<..8_. __1 7___ 0.15: ~_~_. ~_9 . ..__0.0125 -- _ --- --"'I.L
I~~~';,~~oethene .-~~:---t-- -4-· -oo~~~r- ._- °oO~~~t- --j¥zW° 1~8oo 0

156.-- ----fi2-·- - --7
Notes:

(.) RBC = Risk-Based Concentration

(1)) SSL = Soil Screening Level

(e-) DAF = Diluation Attenuation Factor

(0) mglkg = milligrams per kilogram

(.j PCBs = Polychlorinated Biphenyls

(Q SVOCs = Semi-Volatile Organic Compounds

(g) VOCs = Volatile Organic Compnunds

./ = Maximum concentration of constituent exceeds screening value
All arsenic concentrations are less than background concentrations.
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Table 3
Soil Screening Tabl£

SWMU No. 44 (Pine Tree Grove Area)
Alcoa Banjn, Ne Works RFI

..{ = Maximum concentration ofconstituent exceeds screening value

Notes.

(.) RBe =Risk-Based Concentration

(1)) SSL = Soil Screening Level

(c) DAF = Diluation Attenuation Factor

(d, mg/kg =milligrams per kilogram

N

\I
l<. e

N
USEPA USEPA

USEPA
North « 1I.:l

Number Number lfllnimum I-rlaximum Region III Region III Carolina .. '"Parameter Ullits SSO'lpAF" = «
ofD<teets Analyzed Detection Dete-ction Industria! R-esidentiaf SSLDAF= til

'"U U til

Mel') Me 211
211 '" '" « ..J

a: 0: '"
til

..; '" I<l til

.,
~ gj l;'

- ------ ~-- --~---- ---- - ~ -'"~ - - -- - ----- -- -"--- -------" ---- ----- ._.-

___~O.19L
- -- --,- -.-~- -- - -- 1---------C --- - ---- _. -- --

I:}:anide (amenable) ___ .."'E!'.g (d) 2 7 10.71 41000 1600 40 31
_.-_.~--_.

-~--- -'-~-- ------ --- --~~-.__._- -----_.- ---
cYanide (total) -rnzil'g- 7 7 0.52; =. IO.9l:_ 41000 1600 40 31

~Humide mglkg ---7-- --7-- ----SW- 14600\ 120000 4700
-- ------------ -----_._--"

... ~ -~ -

Page 1 of1
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Table 4
Soil Screen ing Table

SWMU No. 46 (West SPL Areal
Alcoa Eadin, NC Works RFi

Parameter

<:>
'" c
" M

US£PA USEPA
l>< "USEPA Norlb ,,) U «: ""J Number I Number! Minimum I J\faximum IRegion III Region III Carolina "" "" Q «Units SSL"'IDAF") = ll: ll: .l "of Detects Analyzed Detection Det«:tion IndustriaJ Rf:3Idel'l tiaJ SSLDAF= .,,; ~ '" .:I211 .s ~ '" '"RBe(:II) RBC 20 " ~

V>

Ul<l z:'"'"

-""-T::~r~ -___1__

Metal'
I ~ --.----------~--.-------.. -- -'-'-- -~----r- ----,-----[lYsemc ~g (d) 6 ~ 6._._._..27L_+ 19.4( ~ ~_m_ 29 ~__J .I
,Ban~-------~--...!."~Lr---_6__ --...2.----------A*-- 143( ~ 140000 ~0~ 1600 __ 1648
,CadmIUm . I11gIl<L _._~ .E ~§ ..Jl.c.4~L 2~.Q 7g Jl__ ~ ._L _
~llli~m_ ~-~ -- --~~g- -~- --} ~ - -Hl··- ---~El- ~ --~~~K- ~ i~ .~...~38 ~871 - ~ ···1 -
Selenium ---------m~i- ---1-- ---6- 0.76\- ---Q16J--- --ioooo------39il-- ----5--- - ~ - -5---- --'- --- ---.--

Othfr I i
lco:--~-c----C--"-"~-"-OCCC--'--- ---- ------ . --- --~---------m-----_ - ~ m ~__ • I----~

'c;~id~J':l'eak ~d.<ljss°.£ial>ieL tIl£tkg_. __ 6._~ IJ~i_ .I3 ,9L __ 41000 1~02 _~40 -I 31 _1_ . ~
!~anide (total) . ~ 6 6_. ~ I_I,~ .7.6J1l-- __ i!.~..o._ .._1600 ~__ ~ !.! t----- .1__ ..{_.
,Fluoride m!lfkg 6 <; 562: 17701 120000 4700

l!None D::::tsIHerbiddes j-----j----I----+-- :~~+---+I-----I-----+------~-.-I-------·~~-I--I---I---·--·---
SVOC,ln ! ~-1

IBenzo(.)anll:ullcene ~_- _~~- --2- ~-6---= -=_0.89t-~ ---=-__ °~f- I--- 7.! --0:87- - _-=--- 2 _~~ ~--~-0.4 --:=~ -~t+t" (')l'yrene __
M

___ D1_g!l<g__L__ 6 _ _ __ 11. _ 16,_ 0.18.. t °:087 _ 8 c_ _ 0.1 .f_ i-4- ~
enzo(b)fluonmthene __~ 2 _~__ .----S-- .l:.§ .2~__ I 0.82._ 5 !... ~ _ _J _

lBenzo(g,h,i)perylene mg/k....£.. -----.l.__ ~_ 0.75' LSi 6JOOO 2300 __ 420Q.. 67~ _
lBenzo(k)fluorantllene -"'&'k. 2 6. _ ___~_ ------ill .-lL ~ 49_ ---.!!:L_ -__ f---- __ _ __

~hJ2'Sene ~___ ___+IJ'_~jL_.2--t--. 6_ _ L~ ..... ~. __1,2j _ __78.0..._ ~ ~ ..87 _ __ 160 )9!. __ h- l----c-
!Dibenz(a,hlantItNtcone --".'glkl\ i ~ 0.5; 2:_51----__~_ ~82... ~___ _ 0.357 i--""-- ~

IIFluoranthene ...!."g!!;L~ 2..... ..2.931 l~i_ ._. 82000__ 3100 4300 ._~_O_ ~--I---o-- --l----c-rndeno(!,2,3-cdjpYfene . ""gIk~ 2 _.E ~-- l·l! __ 7.8 087 I±. ..lc2.6. --""-- __ ._
p-Cresol mglkg I 6 2.6! 2.6' I0000 390!P]1e;.-.mu;rene----- ----- - -- ~mgJki ~ ~i- - ~ ~~ 6 ~ ." .~ 0.1& - . ~. ---0:851 ~. -- --61000 - -2300--1 .... ·····4200 59.6 ~ ... r - ~'.....

---- , -- --.-----+- -- ~---~- ~------~ --.-~~---r__-~ -- ---- .~--

~o~ _~ j : -it-- -- -1*---_~2.. . ~OOO~ --~--. ----L4--- ----- --- --
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Table 4
Soil Screening Tabie

SWMU No. 46 (West SPL Area}
Alcoa Badin, NC Works RFI

{~VOCs = Volatile Organic ComjlODnds

<iJ J = Estimated ValDe
./ :=: Maximum concentration of constituent exceeds screening value

Ail arsenic concentrations are less than background concentrations.

Nates,

(.j RBC = Risk·Based umcentration

(Ii, SSL = SDil Soreerung Level
(c) DAF :::. DHuation Attenuation Factor
«) mg/kg = milligrams per kilogram

(,j SVOCs = Semi-Volatile Organic Comp<)unds

'"II... '"'"USEPA USEPA VSEPA North « IIQ
Number- Number MInimum Maximum Regionm Region III Carolina ..:l

...
Parameter Units SSL""DAV<j = «

of De-teets Analyzed Detectioll Dete-ction Industrial Residential SSLDAF= '" QU U '"RBC(') RBC 20 20 "" ~ 0; .;J
..: 12
-ci '" '" ;!" ~ ~

VOCs(f) , ,
-~~-~--~~----_.~- ----- ~~------ -_._--- -----:+:- ---~-----r__--~----~-~~--~~-.-._------~---~ - ~~- -- ---- ~--
!Acetonitrile ________ ~~___~~- I 7 0.23'1 W __ ___ 0.23,-'.-- 12264 469 ------~~- ----- .~-~----' ----"- -~_._---.__ ._--

---~------ -_.. -._- "._. --_ ..
2-BDtanone._ ~~-- I 6 ___ 0.09!L._ _~9,09IL_ 1200000 e-"1()(l{\__ .-.------ O,S ---_.__ .__._-_.- .._-- ----------
AcetoDe -~. 1 7 0.052; 0.7: 200000 7800 16 2.81

-~Carlxm disolfide -------- mg/kg -2"- --6'-- ~-Q{j13:-----0:022:--- 200000 -- 7800--- - 32 --- --. 4.94--
..

Page.2of2
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Table 5
Groundwater Screening Table

NoTtb End or Plan t
Alcoa Badin, NC Works RFl

... ...l
;; V

Constituent Number Number U'15 Minimum Maximnm NoTtb Carolina USEPA 11:;;;
Det~ct~d Analyzed OJ Detection D~tretion Standard MCL £l ~

• l<l

U '"Z ~

Metals
f:;'ti~~;;Y~DiSsolv~-"-~~'''''; , '--;"""'';'gil(;;j .--0.012-0.012--' .NA.--- . -O~006-.-- '.;
Antimony; Total -._. _... '"~ '-'1-- '- --'2--- '-ffigii- ·O.(J(JSS- . 0.0(J85 -~. NA~- --- 0.(J(J6- -- ./

~:iC,p_;-s_sol~ed-::'~'~_=-~__'-.-.:: ..=.::,=lZ:=-=- :"-'::.1I_=_ =m~C=:o..Q.-Q.-56= =_'-::'0-::'.-14-_= ·=-~'_(J-.0=5=== :. __0.05 - == .I I~
[Ban';;:~~~Iv~-~--~'-'---- -'f8~-- - -~-, - :~l _Oo~i~8- ,_~}}__-.0~~, __ .__O~5__./ ./
Ban;~ TotaJ-====::-=::::=- .. "···-T__._==-::29''-,;dL :.=0,46-='--=_SlA8'::.:==: I:::: :::·:I___-
Chromium, DissGlved 4 28 mg/I 0.0052 om I (J,OS . NA ..

C_hr-.o_m__i~3<>ta1.--.._-==':::·==:: . ., ,2.__ =_',28-=.=;ngiL:IO_05~_-_."_O~00.6_7__'".,Oc(JL_::= :'::_N_-':;':':_:'
C"oo:b~~al:::t,-"D"i"'ss::::G""'lv"'e""d. ..I '" _1.___. :2..._,. _1"glI_ ..!J:I2..__ ._0__2.." co_ .-_N_A ,.__NA __
Cobalt, Total , , , , ",2 2, " mg!! ,(J.19 ,0.2 NA NA
CO!'I'.ef;'nisS;lv«C'::::'::::=:_:-:---· I= .:::=_E:: ::l.l.g/l:I_ Oj9:, =_ 0:22 :-."':':!===-== =~,(-=:::., '"~
Copper, Total . ,.____ __,;!.__ . ~_,1.. 111_&'1. 0.21 . 0.22 . 1__., ~_NA_

!Lead",Dissolv<Od__________ . .!_ ... __22",_lng/l_O.~~ _ 0.0032_ " ..' _. 1.015 1>IA _. __ ___
Lead, Total 2 28 mgil 0.0034 0.0037 0.015 NA
/Mercury, Disso!~ed~~_==__==~.:::~= _:T::.:~~---2 .. · ':."'g~-- _0.00024'-0:00024: __ 0.00/1__ -- O:OOC~.,___
Selenium, Total .._ . ,_4_.. __~L ,,!:,g/l ...Q.005 ,,-t-. _0.0_0_91.. Q,05 f-..-.O...0_5.., __
Selenuim, Diswlv_ed . 5 28 ,mg/! _0_.0_0..5_3_ __0._00_8 N_A N..A_,...,
Thallium, DisSGlved ._.. . ...1. . 2_ _ __~gII_ 0.012 __O·~L N_A . 0.002 .' _"'_

~:::~:: ~~:lveL----------- +,----t.. --~~ -- ~:~; - ~:~~----~~-- -- ~1'---
Otber Parameters15-.'''-''- ...-,,---.. -- .-.. -. .'.'-.-'-- ..,,---..1- .._- -------..... -- ---

=.iesel.Range_Organics_, I • , __••• J.. . J .__ __ _ mgll _Q:089__ . _0,089, .1'1A ..., _NA...___

Page j of 2
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Table 5
Gronndwater Screening Table

North End of Plant
Alcoa Badin, NC Wnrks RFI

'" ,..l

'" U..
Number Number Minimum Maximum N ortb Ca roliua USEPA 'C ~

Cnustituent Units =.. «Detected Analyzed Detectiou Detection Standard MCL - ~'JJ

U \OJ
'JJ

Z ;:;>

(;y.mide, ,"r«___________ 29 41 lllW1 _' 0,0053 0.57 0.154 0.2 ,/ ,/
~ "-- - ~_._---- -- -- ---,-- ---- ---- --~---- ,.-_---- --- ----- ------- ... - - --------

~yanjde,Total __________.-.-_ 31 41 -~ 0.0 14 52.4 0.154 0.2 ,/ ,/
~-_._._---"-- - -~-~._,-.

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

9:'anide, Weak Acid Dissociable 2& 41 mgl! 0.024 4.5 0.154 0.2 ,/ ,/
F! --'~'------- -- ~---_._- ._- ~- - -~--------- ," --;;;!!/I ---'- ,-,-- ,- ._--_._-~~--- .- - ~-- - -, ----.-~-~-"- --c-

!uoride 23 2S 0.1 3700 2 4 ,/ ,/

SVOCs (b)

Non Detected

VOCs «J
--------- -._-0- _.___, ~_______, -- --.--,----- -- ~ -- - --- --- ---~ -. ---------- --- ---. ---~--- - --- --" _.._~- -~- ---"--- --.-- - - ---- -~-._-~--- ~--- ---,

I,I-Dichloroethene I 28 '"gil O.OOI2 0.0012 0.007 0.007
~Zelone--~'-'- - -'-", -- - .---' - ~--.-- .-~ - - - -"-"- -- ---._-"- . - ----- - . - -._---- _-0- ._.~ __________ . --- --

I 2& mgtl 0.037 0,037 0.7 NArfr---- ----------,-,.---- -- ,- - --' - ---- ------------
';;g!l~

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

richloroelbene 3 2& 0.024 0.19 0.0028 0.005 ,/ ,/

{.) mgll =milligrams per liter

(b) SVOCs = Semi-Volatile Organic Compounds

{c)VDCs = Volatile Organic Compounds

,/ = Maximum concentration of constituent exceeds screening value

Page 2 of2



N

0.17 (:;loG) 0.17 (~G)

<0.1 0,11
0.143, 0.0992

(dupli~te Resam led

0.26 {>G}

0.03
0.151

Result

r---"'-- .,._---
OBL-MW-4

- Parameter Result Resamnled

Cyanide, TQ~I 0.38 (>0) 0.15 (>G)
CyW"lide.WAD 0.034 0.11
Cyanide,MD 0.022 0.0946

Parilmeter

Cyanide, Total
Cy~nide. WAD
Cyanide, MO

OBL-MW-3

II"I

I

II

Figure
1

Alcoa-Badin Works
Badin, North Carolina

SWMU No.3; Old erick Landfill
Mollitoring Wen Locations

--", . --- -
---"

OBL-MW-2 --
Parameter Rosult Rosampled

Cyanide, TQt.)1 1.1 (...G) 0.20 (>0)
Cyanide, WAC 0.12 O.sa ~::)
"'.nld< MD 0.00S4 0.573 ~

•

MFG, Inc.
enwronmentaJ con$Ultin and en "n88rin sentices

12~0!!!!"""!!'!Ii_iiiii...l0~""""_!"""!!"""!""""';;20Fool

OATE 04I5J{JO CHECKED: ME~

PROJECT: 12C100Ei BY: MW.

Notes:

1. AU Mi!llytical ~1,l1tS are in mgll
.2, Resampling event occulTed cn
Janui!lry B, .2000
3. 'WAD"::;Weal< A!:;id Dissociable

"MD"=Mlerodiffusian

• Propos~ Monitoring WellLQcation
S Monitoring Well Location

1-....._ .. (;.G) R~ult exceeds North Carolina
Groundwater standard

Outline of
Area Shown

OBL-MW-1

'-OBL-MW-1

Parameter Result Resampled
~

Cyanide, Talai < 0.01 <am
Cyanide. WAD ..: 0.01 <0.01

I Cl.>anide_ MD < Ollll6 < 0006

/r-------------.,LEGEND:
I

I



14.0-18.0r
< 0.041

Figure
2

9

4.0-6.0

\

0.0-0.5

2.9

A1coa·Badln Works
Badin, North Carolina

SWMU JI4o. 36: Old Wa:trte oil Stol"ilgt! Area
Soil Analytieal Res;ults ilnd
p~S~mple ~Oh5

MFG, Inc.
environmental consulting and engineering SBMC$S

/---~

~-- - .~".__ .._--.._-
S35·TB-oZ

~OJECT: 120006 B'f. M,W.

DA'rEi: 415A)O CHecKED: lUIep

Depth fl-bgs)

' ..~!"'Aro. 0I... or.. '248I .. \

., '-'
, ;,. ,,

... j'l
, .
.,,

NA
4.0-8.0rd

NA
4.0-8.0r

lEGEND:
• Propose.:;! SUrf<!lGe and Shallow SubSurface Saml:'.lle Locatio
• Historical Sojl SamPle Location (1996)
• 1999 ~FI Soil Saml)le Location
5 Existing Mooil:oring Welll"ocation

_SWMU #35 Bound;;\1')'
__Run_On Di\ten:li(ln (SWMU 1i33)
__u.G. Conveyance Una (SWMU #25)
-'"'~SWMU Boundaries
( . I) Results e:x;ceed Industrial Rl3Cs

Note:
All i!lnalylical tesut1:9 ;are in mglkg,

!
.'

0.0-0.5r

< 0.047

;,
/

i
,/ ,

I' / .I.

i / /.
/,1 ; ;
I! I

,~ ....!~ .
! " ........... ' I

/ ":; ......

Depth (ft-bgs)

.-_.. - ------:c

Aroclor 1248

/

/,

Outlin. of ---.1~Hr
Are4;l Shown

9.

'""

~~

.,".'.'

:'\:1

~I

ill.".",I

ft.""",..:,

II..•."...':"~:I

I ,
'.'." 'I:



N

sWMU NQ, 44; Pine Tree Gro"e Area
Soil Analytical R_llo and

Propo&ed Sample L..ocation~

MFG, Inc.
emlfronmentaJ consultin and en ;nlWnfl serviOBS

6900FluoriQe

Note;
All an~lyI:lem result$ i!l:re in mglkg.

Depth (fl-bgs) 5.0

LEGEND:

• Proposed Surface SaIl Sample Looation
• HistoricaJ SoH Sample (1996)

_SWMU M4 SounQary
.....~ ~. Run-on Diversion (SWMU #:33)
_. -U.G, <:onveyance Una (SWMU #2S) Alcoa-Badin Works
__SWMU Bound.ne, Badin, North Carolina
(:=-R) ResuJre 9xcel:!d Residential RBe, ~--=-r.:;:;~'::";;':";""";'r--i2i:::=-"""'1

~O-,IEC"'. 1:20006 BY: M.W. lFigum
DAtE: 4/5100 CH~KaO: MEP 3

o 200 Feet_. ._.1

f/; !J,~, I ... I j

o "'/11 ;j: r---, I I /

Outline of
Area Shown

, ;

200
1. __

I
I

•~~~I
•

,
;:,~,',:i!1

,.
ri'!:1
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(

N

Figure
4

u

o

6.0-8.0 6.0-8.0 (dup.)

44.9 (>L) 51.9 (>L)
< 0,4 < 0.41
< 0.4 < 0.41
<. 0.4 < 0.41
ot:; 0,4 ~ 0.41
<. 0,4 <: 0,41

WA-TP-<l1E

B't': MW.

CHSCK.eo: IUIEP

Alcoa·Badin Works
Badin, North Carolina

De h (ft-bgs)

Cy.Jnide, Total
BGnzo(~)E1nthracene

Benzo(a)pyrene
Benzo(b)f1uoranthena
Di~~(a.h)anthr:acene

Indeno(1.2.3-cd)Pyn:me

MFG, Inc.
environmental conSUlting and engineering sen4ces

3.5-4.0 8.5-9.5 .~ J'--.'-

274 (>L) 41.9(>L)

L<: 0.42 < 0.4
oC 0.42 or:; 0.4
~ 0.42 <: 0.4
<: 0.42 -:= 0,4
< 0_42 <: 0.4

100 0 100 Foet

SWMU No. 46; West SPL Area
Soil Analytical Results and

Proposed Soil and Groundwater Sample Locations

PROJECT: 120006

OATE: 4.15100

""A-18-01'-----__----'L-....
A-iF-OIl

5.0-$.0

11.5
1.6O(>L»HI
O.oo(··R)
1.6O(>L) I (I
0.6O(>L)"')
1.101>R)

LEG8'lD:
- Proposed Test Pit L0C3t!on

• Proposed SlJr'f3(:~ Soli S3mple l.ol;;dlcn

• Proposed Monitoring Well Location

• soil SliImple Locations
., Test Borlt"!9 ~tiOtl

5 ex~ng Monitoring Wli:lI Locatlon
_SVlfMU #46 Boundary
__SVVMU BoundalY

_ TII!IM Pit loc;aticn
(~L) Re5ul15 eXl:<eed SSL5

(~·R) Rellulb II!I)[~ Re5lderitilll RBCs
(, I) Re5u1b exceod IndlJ5l:rial R.9Cs

Notes;
All analytieal results are In mglkf:j.
~ic concentratloos are less than

~nide, Total
Benzo(b)fluoranthena
Be~(a)anlt1racene

Benzo(a)pyrene
Dibanz(a,h):anthr:;l:cene
Indono(1,2,S-t::d)pyrene

22.3
0.9(::-r<)
1(>L)1 "
1.2(>Lll>R)
~ 0.41
0.64

76.8(>L)
<. 0.4
or:; 0.4
<.0.4
~ 0.4
< 0.4

8.0-10.0

Depth (fl-bgs)

Depth (fl-bgs)

WA-Tp-m

Cy:i;!rlide, Tol:i;ll
Banzo(b)fluor:anthene
Benzo(a)anthracene
Benz:o(a)pYr'lBne
Dibenz(a,tl)antllracene
Indltlno(1.2.3-cd)Pyrene

WA-TP-<l6

•

Cyanide, Total
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)f1lJoranthGM
Dibenz(a,h):anthracene
In~no 1.2,3-Cd r'lBne

Outline 0

Area Shown

II ',SMW_7

f-_·==~_"_-",:·~,,:A...:-...:i-.:..P"':~::··'---r-~~~~~~ --~:~""'"
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North En~

Total Cyanide Isoconcentration Contours

Figu",
5

Alcoa-Badin Works
Badin. North Carolina

MFG, Inc.
environmental consultin and en "neerin :services

PROJECT. 1:?,OO06 BY: M.W.

Note:
All ani!llytical results ~re in mgt],

LEGEND:

- TQtal Cy-i;lnide Iwcotlcentration Contour [mg/l]
S Mon~orjng ~II Location

_ - Run-On Diversion (SWMU #33)
"'-_11- - U.G. Conveyance Line (SWMU #25)
"" - SWMU Boun~ary

D.",.'..,.,~,:;,::,I
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eADIN
LAKE

MFG, Inc.
environfflsntal consultin and en "neerin seJVices

North End

Weak Acid Dissociable Cyanide
Isoconcentration Contours

Figure
6

Alcoa-Badin Works
Badin, North Carolina

OAiE; 4~O CHECKeD; ME:F'

F'ROJECT: 1200O€i BY: M,W

Nate:
All analYllcal re$Ults i!lre mgll

LEGEND:

5 Monitoring Well Location
-WAD Cyanide IsoCQncentration Contour (mgl]
- - Run..Qn DivE;lr'Sion (SWMU #33)
- - U.G. Convey<;loce L.ine (SWMU #25)
--SWMU Bourx:l<;lries

Outline of
Area Shown
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North End

FluoMde Isoconcentration Contours

MFG, Inc.
environmentBI consultin :md sn "neerin sefVi~

Flgu",
7

Alcoa-Badin Work$
Badin, North Carolina

DA1'£ 4J5A)O OlecKED; MEP

PROJecT: 1200Q6 BY; MW.

Not~:

All <lnalytlc<:l! results are in mgll.

legend:

- Rl.Ioride 1$(IcQneentration Contours (rnglll
S Monitoring Well Lo(;Stion

- _ fU.m-OIl Oiverl;iion (SWMU #33)
- _ U.G. Conveyance Unl;t (SWMU #25)
_SWMU Boundary

Outline of
Area Shown
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MW·16

Parameter Result

TrichlOroethylene 0.02a (>G
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