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Expanded Site Inspection
Sprague Aluminum Co.
+NCD 003 167 780

' REFERENCES

United States Geological Survey 7.5 Minute Quadrangles: Warrensville, NC (1966);
Jefferson, NC (1998); Grassy Creek, NC-VA (1966 - photorevised 1998); Park, NC-VA
(1959 - photorevised 1998); 1:24,000. '

NC Dept. of Human Resources, Division of Health Services: Preliminary Assessment Report,
Sprague Electric Co., NCD 003 167 780, November 27, 1985.

Stanley, Jeanette, NCDENR, Superfund Section: Site Re-Assessment Report, Sprague
Aluminum (a.k.a., Sprague Electric Co.), NCD 003 167 780, May 31, 2000.

Parker, Stuart F.; Zinn, Harry; NCDENR, Superfund Section: Field Notes dated September
26, 2001 and October 29-30, 2001.

Parker, Stuart F., NC Superfund Section: Latitude and Longitude Worksheet Calculations
as per CERCLA, EPA Pub 9345.01A, completed February 18, 2002.

Delta Environmental Consultants, Inc., Charlotte, NC: Proposed Lagoon Closure Contours:
map drawn for American Annuity Group, Inc., Cincinnati Ohio, dated July 5, 1975.

National Flood Insurance Program, Flood Insurance Rate Map, Ashe County, North Carolina
And Incorporated Areas, Community-Panel Number: 37009C0038E, August 16, 1988.

North Carolina Atlas: Portrait of a Changing Southern State. University of North Carolina
Press, Chapel Hill, NC, 1975, pp. 94, 98, 112.

US Department of Commerce, “Climatic Atlas of the United States”, Climatic Data Center,
Asheville, NC; 1979.

Herschfield, David M., “Rafnfall Frequency Atlas of the United States for durations from 30
minutes to 24 hours and Return Periods from 1 to 100 years”. US Dept. of Commerce
Technical Paper # 40, 1961.

Halliburton NUS Environmental Corporation, Superfund Division: Final Report, Site
Inspection, Sprague Electric Company, NCD 003 167 780, September 6, 1991.
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and Cleanup, August 2001".
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NG60 August 18, 1993.

Brown & Root Environmental, Oak Ridge, Tennessee: Final Deliverable: Preliminary
Environmental Sampling, Spelco Facility, Lansing, NC (Sample Analytical Results). B&R
Project No. NG60 August 18, 1993

B&V Waste Science and Technology Corp: Final Site Inspection Prioritization, Sprague
Electric Company, NCD 003 167 780. BVWST Project No 52012.070 for USEPA Waste
Management Division, October 21, 1992.

Delta Environmental Consultants, Inc., Allison Park, PA: Comprehensive Site Assessment,
Former Etchant Area, United Chemi-Con Manufacturing (Former Sprague Electric
Company), Lansing NC. Delta Project No. S094-001-1.0046, April 6, 1999,

Delta Environmental Consultants, Inc., Allison Park, PA: Comprehensive Site Assessment, '
Containment Dike Area, United Chemi-Con Manufacturing (Former Sprague Electric
Company), Lansing NC. Delta Project No. S094-001-1.0046, April 6, 1999

Knight, Sherri V., NCDWQ, Groundwater Section, Winston-Salem Regional Office: “Reviev'v
of CSA Reports; United Chemi-Con Manufacturing 185 McNeil Road, Lansing, Ashe County
NC”. Groundwater Incident No. 15208. January 5, 2001.

Delta Environmental Consultants, Inc., Memorandum to John Gruber, American Annuities
Inc. Re: Results of Preliminary Sampling and Closure Recommendations, Off-site Ponds,
Lansing, NC by Laidlaw Envuonmental Consultants; Attached analytical data. February 23
1995

EPA Region ITI Risk-Based Concentration Table, September 25, 2001.

US Department of Agriculture, Soil Conservation Service, Soil Survey of Ashe County,
North Carolina, September 27, 1983
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NCDENR, Division of Environmental Health, Public Water Supply Section: Sample analytical
data reporting file on United Chemi-con supply well. System ID # 01-05-441.

NC DEHNR, Division of Environmental Management, Classifications and Water Quality
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US Dept. Of the Interior, Fish and Wildlife Service, National Wetlands Inventory 7.5 Minute
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US EPA 40 CFR Part 300, Hazard Ranking System, Final Rule, Federal Register Volume
55, No. 241 Part II, December 14, 1990.

Parker, Stuart F., NC Superfund Section, Memorandum to File: Source and Drainage Areas,
March 5, 2002.

NC State Center for Geographic Information and Analysis, Data Report on Radial Population
Count, North Latitude 36 deg 28° 45.5 by West Longitude 81 deg 30'0.5 “, March 6, 2002.. -

Parker, Stuart F., NC Superfund Section, Letter to Sherri Knight, Regional Supervisor,
NCDEM Groundwater Section, NCDENR Winston Salem Regional Office, March 28, 2002.



See Figure 1 of this Report
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" Ref. 2
;— LY
North Carolina Department of Human Resources
Division of Health Services
P.O. Box 2091 ¢ Raleish, North Carolina 27602-2091
James G. Martin, Governor | " Ronald H. Levine, M.D.,, MP.H.
J. Kirk, Jr., Secretary ' State Health Director

27 November 1985

Ms, Denise Bland :

EPA NC CERCLA Project 0fficer

Air and Hazardous Material Division

345 Courtland Street, N.E.

Atlanta, GA 30365 . S

SUBJECT: Preliminary Assessaent Report
Sprague Electric Co. NC D003167780

Highway 194
Lansing, NC 28643

Dear Ms. Bland:

Enclosed pléanc £4nd the Preliminary Aslelsnent'repott for the subject
site. This priority is based on review of available data.

‘ Sprague Electric Company is about a 60 acre site located off NC 194 south
of Lansing, NC. The plant has manufactured aluminua electrolytic capacitors
since 1953. No other business has ever occipied the -aite. T _

The company uses alu-.inul foil, nitric acid, tartaric acid, lodiun
hydroxide, calcium hydroxide, sodiium chloride, and diut:hylfomnide (DMFP) in
the production process. Aluminum oxides are formed vhzn the sluainom foil:is
etched in an electrochemical bath. Aluminum oxides are recovered from the
wvaste vatar, by f£iltering and settling in a lagoon, and sold. Effluent pH was
reported betwean 3 and 4. Waste DMF is shipped off site in drums.

Several wells were reported to be on ths site; however, only ons is
presently in use. The well water is tested periodically for bacteria and iron
content. Soil, well, and impoundaent sazpling is recommended to confirm that
no hazardous constituents are present. Based on the svailable ufomt:lon, a
low priority is recommended for mpection of thi. site. T IR

. ¢
- s _‘.:u'y‘:‘: <,



‘Ms. Denise Bland—
Page 2

On 27 November 1985, this Preliminary Assessment was reviewed by CERCLA
Unit persounel and by the following representatives. from the North Carolina
Department of Natural Resources and Community Development, Division of
Environmental Management: Doug Dixon, Groundwater Section; Glen Ross, Alr
Quality Section; and Howard Bryant, Water Quality Section.

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

Stan Atwood, Toxicologist

Solid and Hazardous Waste Hahagement Branch
Environmental Health Section

SA/tb/0221b
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a — POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION
wEPA | PRELIMINARY ASSESSMENT . e
) PART 1 - SITE INFORMATION AND ASSESSMENT D003 157780

. SITE NAME AND LOCATION

(01 SITE RAME R20 tavwnan, & SEerStve Aws & 0w Mmm
Sprague Electric Co. Hi vy 194 ‘

Yo 04 STATE|CS 2P COOL |08 COUNTY 0T COUNTY 08 CONG
Lansing nc | 28643 | ashe s | 5

09 COOROMATES | ATTTUDE LONGITUDE '

3628 48.N | _oa13a lo.w

10 CIRECTIONS TO SITE (Sawtng fun sasrer aate med

Take highway 194 South of Lansing about 1l to 2 miles. Plant is located on the
left across the river.

M. RESPONSTBLE PARTIES
01 OWNER o sevand 02 STRERT Sutng —
RAATY 04 STATE | OS 2 COOR 08 TE.EMONME MABER
Greenwich cT ! « ) '
07 OPERATOR & oo ond BSuwreat buw suvay o8 eamess. Sufing, fasweang
__Sprague Electyic Co. 87 Marshall Street
o CITY : . 108TATE |11 ZF COOR 12 TERLEPYOMNE MABER
North Adams MA 01247 {413 664-4411
13TYPE -7 ]
A PROVATE O 8. FEDERAL: p— OC.STATE OD.COUNTY (3 E MUNCPAL
ar.onex 1;'.
)

. 00 UNIOWN I

14 OWNEROPERATOR MOTIFICA TION ON PLE (Chvat of ot aeery!
DARCRAIO! DATERECEVED: e L _L . O B UNCONTROLLED WASTE SITEcocia 100w DATERECEVED: L [ O C.NONE

MONTH DAY YRR MCMTH DAY YEAR !
V. CHARACTERIZATION OF POTENTIAL HAZARD 1
01 OM SITE NSPECTION BY ICnsus o8 vex oty :
G YES DATE R O AEPA O B EPACONTRACTOR O C.3TATR O D. OTHER CONTRACTOR
X N0 MONTH DAY YBAR O ELOCALMEALTHOFPICIAL O F.OTHER: —
CONTRACTOR NAMES: ’ :
02 ATE STATUS KCnast enny ' Q) YLARS OF OPERATION

-

oascve Xe.suctve O cuneciown _=19_§_§_“=_J_m_. O LW

04 OESCAPTION OF SUBSSTANCES POSIELY PARENINT, IOOWS, OR ALLSOED : . . . .
Sprague Electric mamifactures Alumimum electrolytic capacitors. Nitric acid and sodiv
e roes 0 hold ins surface inoouiment. Tha alumiri: cxides Settle and aze
i i i i . The i e and are
| alumimm oxides is held in a surface impoundment m, S etie 2
“is a.l':ouused,. M?astesaresto "In dnums and transported off site. .Severalwglls
were reported on site; only one is currently used. Fotential hazards exist for spills
of nitric acid. No hazardous constituents were reported for their waste stream.

V. PRIORITY ASSESSMENT

01 FRORITY FOR PEFECTION Chwet ana. 7290 & fan 3 - Summ o ron g o—of (- Ty
O A HOM O & MEa e 1ow oo.nona
[~ 1 "~ 7 _ "} L ] SuEpew as S0 svalutly ety (Y 7 ‘r ‘¥ r ' "3 ]
VL INFORMATION AVARASLE FROM ,
01 CONTACT ] [TY J T —— 3 TRLEM O ML ABER
Ron Watson, Plant Engineer Sprague Electric Co. 9191384-2551
04 PEISON RLSPONBELE POR ASSEBIMENT 08 AQDVCY 08 ORGAMIATION ~ |07 TROYCMEMASER |08 0uTE
Stan Atwood/Pat DeRosa NC DHR/DHS | SHW Mamt. Br. [(919) 733-2178 _‘M_ o028

1PAPOMM 2070-12 (7-8Y)
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g_.' POTENTIAL HAZARDOUS WASTE SITE

n
. - . PRELIMINARY ASSESSMENT
VEPA PART 3- DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS LIS

L DENTIICATION

01 STATR

02 o7 raamin

D0Q3167780

L MAZARDOUS CONDITIONS AND INCOENTS

O4 NARRATIVE DESCAIPTION

01 JC A. GROUNDOWATER CONTAMINATION 02 O OB3ERVED (DATE: ) RroOTBMAL O AlLsceD
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCAPTION

large surface impoundment.
01.X{ 8. SURKFACE WATER CONTAMINATION 02 D OBSERVED (DATE: ) L POTENTAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCA®TION :

North Fork of the New River traverses the site.
01 O C. CONTAMINATION OF AR 02 O ORSEAVED (DATE: ) OPOTENTWL. O ALEDED
03 POPULATION POTENTIULLY AFFECTED: . 04 AMRATIVE DESCAPTION
01 O D. FRE/EXPLOSIVE CONOITIONS 02 O ORSERVED (DATE: )  MroOTBMAL O AuEOED
63 POPULATION POTENTIALLY AFFECTED: 04 NAARATIVE DESCAIFTION
01 O £ DRECT CONTACT 02 O OSSERVED (CATE: ) O POTEMAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NAPATIVE DESCAIPTION
01 JE F. CONTAMINATION OF SOL 02 O OS3ERVED (DATE: ) OPOTENTAL O ALLEGED
3 AREA POTENTLLY AFFECTED: 04 NAARATIVE DESCATION

Surface impoundment or spills.®
01 O G. DRINKING WATER CONTAMINATION 02 G COSERVED (DATE: ) OPOTENTIAL. O ALLEGED
03 POPULATION POTENTIALLY APFECTED: 04 NARRATIVE DESCAIPTION
01 B . WORKER DPOSUREIUURY C2 O CSSERVED (DATE: ) WrotBmA. O auraeo
03 WORKERS POTENTIALLY APPECTIR: . O& NARRATIVE DESCAIFTION

Handling and use cf nitric acid.
01 O L POPULATION IXPOSUREANIIRY . 020 ORSERVED (DATE: ) DPOTENTAL O AUSOED
03 POPULATION POTENTIALLY APPRCTIED: .

—

CPAPOMM 2070-12(7-31)
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l , T ‘ SR “Ref. 3
' !W R NORTH CAROLINA DEPARTMENT OF

) tii A N ENVIRONMENT AND NATURAL RESOURCES
CDENR DIVISION OF WASTE MANAGEMENT
May 31, 2000

- JAMES B:‘Huﬁ:'r JR. - )
GOVERNOR - Ms. Jennifer Wendel, RPM
- - US EPA Region IV Waste Division

Atlanta Federal Building

g Houman 01 Forsyth St 11th Floor -
SECRETARY - Atlanta, GA 30303-3104
Subject: Site Re-Assessment Report (SRR)

Sprague Aluminum (aka Sprague Electric Co.)
NCD 003 167780
Lansing, Ashe Co., NC

Dear Ms. Wendel:

As part of this Site Re-Assessment Report, the April 19, 1990 FIT Report, the
September 6, 1991 Site Inspection (SI) Report (Ref. 7), and the October 21, 1992 Site
Inspection Prioritization (SIP) Report (Ref. 6) were reviewed. All of these reports.
recommended further action under CERCLA. These reports referred to the site as
Sprague Electric Co., but CERCLIS now lists the site as “Sprague Aluminum”. The
site is located in Ashe County, in the mountainous northwestern corner of North
Carolina. Site coordinates are latitude 36° 28' 48" N and longitude 81° 30' 10" W (Ref.
4). : ‘

The Sprague Aluminum site lies on a bend of the North Fork of the New
River, and three sides of the facility are on the banks of this “Outstanding Resource”
river. Past leachate problems with the wastewater treatment lagoons caused pH
problems and high aluminum in the river (Ref. 5). The Wetland Inventory Map shows
an HRS-qualified wetlands along the river downgradient from the lagoons (Figure 1).
The river is a healthy fishery (Ref. 4). An onsite, 900'-deep well (Figure 2) serving 450
workers has not shown contamination (Refs. 3, 5). Shallow groundwater under the
site has shown a pH as low as 3.63 and contamination with aluminum, cadmium, and
chromium (Ref. 3).

The active site has been used for the manufacture of aluminum-based
capacitors since 1954 (Refs. 6, 7). The facility was operated under the name of
Sprague Electric from 1954 until around 1991. Sprague Electric’s manufacturing
process included acid etching of aluminum. United Chemi-con purchased the facility
(but not the lagoons) sometime around 1991 and currently operates the facility (Refs.
6, 7). United Chemi-con discontinued the aluminum etching process; etched aluminum
is now purchased (Ref 5). The approximately 12.5-acre parcel holding the former

we tenocts

lagoons will be discussed below. ] IZS

BN A ERI AR

1646 MAIL SERVICE CENTER, RALEIGH, NORTH CAROLINA 27699-1646

401 OBERLIN ROAD, SUITE 150, RALEIGH, NC 27605

PHONE 919-733-4996 FAX 819-715-3605

AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER - 50% RECYCLED/10% POST-CONSUMER PAPER




Ms. Wendel
May 31, 2000

pg. 2

United Chemi-con and the American Annuity Group, successor-in-interest to Sprague
Electric, submitted a Comprehensive Site Assessment to the NC DENR Winston Salem Regional
Office (WSRO) in April 1999. At least 14 monitoring wells have been installed on the United Chemi-
con property (Figure 3). Sources on the United Chemi-con property include soil in the old etching
area containing high levels of aluminum; soil in the tank area containing cyanide and manganese; soil
in the drum storage area containing cadmium, DDE, manganese, nickel and zinc, a contaminant dike
area showing chlorinated solvents and a metal debris and ash fill area. A Remediation Action has not
yet been approved (Ref. 1).

United Chemi-con did not purchase or ever use part of the original Sprague Electric property
-- the 12.5-acre “evaporation/wastewater treatment” lagoon property, now owned by American
Annuity Group, successor-in-interest to Sprague Electric. The evaporation lagoon property borders
the North Fork of the New River and is the most eastern and downstream source area on the site
(Figures 2 & 3). Access to the pond property is limited by a 6'- high chain link fence (Ref. 4) . The
lagoons were never operated under a permit (Ref. 3).

During the operation of the lagoons, aluminum oxide waste was placed in these settling

~ lagoons. This aluminum oxide waste was periodically mined and resold (Refs. 6, 7). Water from the

lagoons was not directly discharged into the river, but either “evaporated” or “percolated” to
groundwater (Ref. 4). Because the area has an average annual precipitation of 49 inches and a mean
annual lake evaporation rate of 33 inches (Refs. 6, 7), yielding a net annual precipitation of 16 inches,
discharge to groundwater from the lagoons is likely to have occurred.

Under the supervision of WSRO, the lagoons were closed around 1995. WSRO did not
require a formal closure plan. Approximately 2.2 million gallons of pond water were discharged
through one of United Chemi-con’s NPDES-permitted outfalls to the river, under a special one-time
NPDES permit. Pond sediments were tested and found to contain levels of contaminants below
hazardous waste levels and were left in place. The ponds were then backfilled (Refs. 2, 3, 4).
Groundwater downgradient from the lagoons has not been sampled. The April 1999 Comprehensive
Site Assessment did not include the lagoon property, and no additional actions or studies are planned
for the lagoon property.

A review of the pond sludge data and background data, and a comparison of these levels with
the Inactive Hazardous Sites Soil Remediation Goals (Ref. 2) indicates that sludge may remain that
threatens groundwater and surface water. In some instances, background samples were not analyzed
for contaminants detected in the pond sludge samples. Dimethylformamide (DMF), a chemical used
by the facility for many years, does not appear on SCDM or the typical target compound lists for
organic analyses.



Ms. Wendel
May 31, 2000

pg. 3

Based on a review of the SI and subsequent SIP, as well as interviews with WSRO officials
and a review of maps and data obtained on this site subsequent to these reports, NC Superfund
Section concurs with the recommendations for further action under CERCLA. The site poses a

potential threat to the food chain and the environment and is recommended for an Expanded Site
Inspection (ESI). '

Because the United Chemi-con property is being addressed by the current owners, the ESI
should be conducted on the lagoon property in order to characterize the source, to determine if
groundwater under the former lagoons is contaminated, and to determine if this source is releasing
or has a potential to release contaminants to the surface water fishery and/or wetlands, either via the
overland route or the groundwater-to-surface water pathway. Due to the topography of the region,
background soil, surface water and sediment sample locations should be carefully chosen so that they
are well upgradient of the site access road and drainage ditches as well as upgradient from the most
upstream point where groundwater-to-surface water discharge could occur. The Comprehensive Site
Assessment should be reviewed prior to completion of the study plan.

If you have any questions, please contact me at (919) 733-2801 ext. 318.

'Sincerely,

i\ ==

a

Jeanett&/Stanley ' Dan LaMontagne, Head
Environmental Chemist Site Evaluation & Removal Branch
NC Superfund Section NC Superfund Section

Enclosures
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Ref.l

MEMO

DATE: May 24, 2000 -
TO: File

FROM: Jeanette Stanley g4

Environmental Chemist
NC Superfund Section
SITE: Sprague Aluminum (aka Sprague Electric Co.)
NCD 003 167 780
Lansing, Ashe County, NC

Today, I talked with Donald Geddes, Winston-Salem Regional Office (WSROQ) (336) 771-4600.
He reported that the consultant to United Chemi-con and American Annuity had submitted the
Comprehensive Site Assessment (CSA) to WSRO in April 1999. Mr. Geddes reported that this is similar
to a Remedial Investigation conducted under Superfund. A Remedial Action Plan has not.yet been

‘approved for the site. This CSA was conducted on the portion of the site purchased by United Chemi-

con. United Chemi-con continues to operate the facility.

No additional studies have been conducted on the former lagoon property. Mr. Geddes reported
that the former lagoon ownership and status has remained unchanged since the lagoons were closed.



Ref. 2

MEMO

DATE: December 27, 1996

TO: File 4 [1,71/@’
FROM: Jeanette Stanley, Environmental Chemist, NC Superfund Section
SITE: Sprague Aluminum Company

NCD 003 167 780
Lansing, Ashe County, NC

I have again reviewed the Sprague Aluminum Company data from previous reports. The
United Chemi-con facility is in operation and is being regulated by the NC Division of Water Quality.
The adjacent old pond property is still owned by the Sprague company and is the only portion of the
property that would be a CERCLA concern.

The old ponds have been drained. The sludges were tested, determined to not be hazardous
waste and left in place. The ponds were then backfilled. I have reviewed the data from the pond
sludges to determine if there are any remaining CERCLA concerns on the drained pond property.

The attached table shows the level of metals found in the sludges and these numbers are

. compared to the soil remediation goals for these metals found in the March 1996 "Inactive Hazardous

Sites Program Guidelines for Responsible Party Voluntary Site Remedial Action". These soil
remediation goals shown in the table are required clean up levels for both scenarios — when
groundwater has been contaminated and when it has not. Since these ponds have been backfilled, there
is no longer a soil exposure risk.

There is no groundwater data for the groundwater under the ponds. However, since the
operating facility previously conducted the activities that resulted in the deposition of the wastes into
the ponds, it is appropriate to assume that if contaminants are found in the groundwater under the
ponds, they are likely to be the same contaminants found under the operating facility. Chromium,
cadmium, and barium were detected in the groundwater under the operating facility. The levels of
these contaminants in the pond sludge are above the Soil Remediation Goal (20 x groundwater quality
standard), but none of these contaminants were found in the pond sludge at levels three times
background. Background samples taken during the Site Inspection Prioritization (SIP) also show levels
of chromium and barium at or above the levels of the background taken during the sludge
investigation. The SIP background samples did not show any cadmium.

Other metals found in the pond sludge slightly above the soil remediation goal if groundwater
contamination is found (copper, nickel, and silver) were not tested for in the background sample.
Manganese was significantly higher than the soil remediation goal if groundwater contamination is
found, but the background sample was also not tested for manganese. Background samples taken
during the Site Inspection Prioritization (SIP) show levels of manganese, copper, and nickel at or
above the levels of these metals found in the background taken for the sludge investigation. The SIP
background samples were not tested for silver. None of the metals detected in the pond sludges are
above Soil Remediation Goals if the groundwater is not contaminated.



Sprague Aluminum:; Pond Sludge Samples and Comparison with Soil Remediation Goals

Highest level |Average of |BKG level |20 x GW Quality SRG ifno GW |Is average greater than 3 x |Is average above

found in six |six samples |(mgrkg) Standard (SRG if GW [contamination |BKG and greater than 20 x {SRG if no GW

samples (mg/kg) is contaminated) (ppm) |(mg/kg) GW Quality Standard? contamination?
Antimony 0.82 0.37 NA — 6.2 ' No No
Arsenic 1.82 0.41 <1.3 1 4.6 No No
Barium 87.56 31 NA 40 none No No
Boron 602 229 NA - none| No GW Quality Standard|. No
Cadmium 1.34 0.29 2.2 0.1 7.8 Not 3 x BKG* No
Chromium 33.42 10.7 80 1l 15,600 (Cr ) Not 3 x BKG* No

78 (Cr V1)
Copper 52 29.2 NA 20 620] BKG not tested for copper* No
Lead 4.68 15 7.5 0.3 400 Not 3 x BKG* No
Manganese 82.82 35.44 NA 1 none BKG not tested for No
: manganese*

Mercury 0.07 0.02 <0.065 0.022 4.6 No No
Nickel 34.8 7.7 -~ NA 2 320| BKG not tested for nickel* No
Selenium 2.36 0.8 <1.3 1 78 No No
Silver 1.54 0.54 <2.6) 0.36 78 Yes No
Vanadium 31.2 12.7 NA - 1401 No GW Quality Standard No
Zinc 13.5 9.16 NA 40.2 4600 No No

NA = Not analyzed; SRG = Soil Remediation Goal; GW = Groundwater; BKG = Background

B
!

]

* These contaminants are above the 20 x GW Quality Standard (SRG if there is GW contamination); however, either background levels were
above the level detected in the sludge or the background sample was not analyzed for the metal. None of the metals in the average
of the sludge sample were above the SRG if there is not groundwater contamination.
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TO:

FROM:

SITE:
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December 5, 1996

File

Jeanette Stanley a//JL
Environmental Chemist
NC Superfund Section

Sprague Aluminum Company
NCD 003 167 780
Lansing, Ashe County, NC

I have reviewed recent information on the Sprague Aluminum site. I have communicated
with Donald Geddes of the Winston-Salem Regional Office (WSRO). He has provided maps and
additional information. I have combined these in order to show the operating United Chemi-con
facility and the old lagoons on the same map. This map and a map showing the approximate
outfall locations are attached.

GROUNDWATER

The attached map shows the 14 monitoring wells on the United Chemi-con facility. There
are no monitoring wells between the old lagoons and the river. There is groundwater
contamination on the United Chemi-con site.

In 1995, wells ET-3 and MW-8 (in the vicinity of the old etching area) contained
aluminum at levels ranging from 6,200 ug/L to 51,000 ug/L and had a pH around
3. \

In 1993, these wells also contained levels of barium, cadmium and chromium
above the NC DEM 's action levels. No volatile or semivolatile compounds above
groundwater standards have been detected in the groundwater. I have not reviewed
all of the data to determine if all groundwater samples have been non-detect for all
organic compounds.

United Chemi-con is still in the assessment phase of the groundwater

contamination. WSRO will be requiring remediation of this contaminated
groundwater on the United Chemi-con site.

There is a water supply well on the northwest corner of the pr0perty, near the New
River. It serves 450 people and is 900' deep. It is tested per NC Public Water
Supply requirements. No contaminants above drinking water standards have been -
detected.
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The WSRO has requested that United Chemi-con conduct a survey of other

drinking water wells within 1/4 mile of the facility but this survey has not yet been
received. WSRO will be investigating the liklihood of contamination of these wells

and/or proof from United Chemi-con that these wells will not be contaminated.

SURFACE WATER

LAGOONS

In May 1996, the Winston-Salem Regional Office réquestcd sampling in the New
River to determine if any contaminants are discharging to the River. This
sampling has not yet been conducted.

There are four NPDES-permitted outfalls from the facility into the New River.
The approximate locations are marked on the attached map. One permitted outfall
has no limits for copper although monitoring for copper was required monthly for
one year. Copper in the outfall was 37 ug/L in the first sample. A surface water
sample (taken during the SIP in the vicinity of this outfall) was 29 ug/L.

The lagoons have not been used since 1992. They were pumped out and backfilled
in within the past year. Prior to backfilling; sludges were tested and found to not
be a-hazardous waste. Lagoon sludges contained arsenic (O - 1.82 ppm), mercury
(0.005 - 0.07 ppm), and selenium (2.36 ppm) at levels more than three times.
background. Lead, cadmium, and chromium levels were all lower than the

_ background sample. Sludges were also tested for antimony (0 - 0.82 ppm), boron

(0 - 602 ppm), copper (12 - 52 ppm), nickel (1.7 - 34.8 ppm), silver (0.01 - 1.54
ppm), vanadium ( 4.3 - 17.7 ppm), and zinc (5.4 - 13.5 ppm), but the background
sample was not tested for these inorganics. The lagoons also contain aluminum.
These sludge samples did not contain volatile or semivolatile organic compounds.

The lagoons were neither built nor operated under a NC permit. A RCRA permit
was not required for their operation.

Neither groundwater under the lagoons nor between the lagoons and the river has
been tested for contamiration. There are no monitoring wells in these areas.
There are monitoring wells between the facility and the lagoons.
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OTHER SOURCES

Other sources consist of contaminated soil. About 800 square feet of surface soil is in the
tank area and it contains cyanaide and manganese. About 2,200 square feet of contaminated
surface soil in the drum storage area contains cadmium, DDE, manganese, nickel and zinc.

VIOLATIONS

. A March 16, 1994 NOV issued by the NC DEM Water Quality Section stated that
the facility was spreading residuals from the drying beds on the grounds or stored.
The facility was ordered to take residuals to a landfill. Sampling of outfall #001
was in violation because the facility was doing grab samples instead of composite
samples. Outfall #001 (non-contact, boiler, A/C, and assembled product rinse
discharge) was required to be monitored for cadmium, chromium, copper, lead,
nickel, silver, and zinc monthly for one year. Some copper (29 ug/L) and zinc (44
ug/L) were detected in one sample. Seven semivolatile and volatile organics plus
seven unidentified peaks were detected in outfall #001, including 290 ug/L
dimethylformamide and 6.9 ug/L tetrachloroethylene. Outfall #006 showed 16
unidentified volatile and semivolatile peaks and 1.9 ug/L 1,2-dichlorobenzene.

WSRO employees have stated that United Chemi-con is a little”behind schedule but is
generally cooperative and willing to clean up the site. WSRO is currentiy regulating the
groundwater contamination and plans to order groundwater remediation. This groundwater
contamination is the primary threat to human health. Even though 450 people use the onsite
drinking water well, it is not contaminated. \

Threats to the environment have been reduced by closing down the lagoons and backfilling
these to prevent soil exposure and further migration of the contaminants to the river. While
aluminum has been detected in the river, sampling conducted thus far in the river has not shown
levels of highly bioaccumulative or ecotoxic contaminants that are more than three times
background.
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MEMO

DATE: December 27, 1995

TO: File :

FROM: Jeanette Stanley 0,7\@
Environmental Chemist O
NC Superfund Section ‘

SITE: Sprague Aluminum Company

NCD 003 167 780
Lansing, Ashe County, NC

On December 16, I spoke with George Smith, NC Division of Water Quality, Water Quality
Section (910) 7714600 about the pond property associated with the Sprague site. Since he is familiar
with the property, I asked his professional opinion regarding any remaining environmental concerns
about the ponds had not been addressed by draining the ponds, sampling the sediment and backfilling
them. He said that he felt fairly confident about the cleanup. Mr. Smith said that the ponds did not
discharge to the river, they were "evaporation" ponds and that the ponds did have an aerator at one

-time. He has some remaining concerns about the dimethylformamide (DMF) that was used by the

facility, discharged by the facility to the river at one time and probably discharged to the ponds at an
earlier date. Mr. Smith said that DMF is a toxic chemical.

I looked up the properties of DMF. It is toxic by skin absorption and is a strong irritant to skin
and tissue. It is a moderate fire risk. It is miscible with water but not with chlorinated solvents. It
is less dense than water. DMF is not listed in the Superfund Chemical Data Matrix. There is no
groundwater or drinking water standard for DMF. Due to these properties and facts, it is my opinion
that even if DMF was indeed discharged to the ponds, some was lost during aeration. Due to the
properties of the chemical, it would not sink below the pond ‘'water and concentrate in the groundwater
but would remain in solution.

Mr. Smith said that there is a small area on the pond property that appears to be wetlands, but
he is not sure: He said he has been on the river down to a mile below the facility and he has not noted
any areas that appear to be wetlands. The river banks are either cow pastures or steep slopes. He has
conducted a macroinvertebrate study along the river and he said that the river is very healthy. He did
not know of there ever being a fish kill along the river. He also said that the pond property is
surrounded by a 6' high chain link fence. He is not sure if it is totally inaccessible, but it is
overgrown and unattractive for any recreational use. -

I asked him about who owns the property and if there were any funds available to pay for
additional clean up if any was required. He said that the Sprague company has sold most of its assets
and had paid for draining and backfilling the ponds but he did not believe there were additional funds
available.



MEMOQ
DATE: July 7, 1995
TO: File

FROM: Jeanette Stanley ‘ M
Environmental Chemist ~—

NC Superfund Section //
ol wminigm QA
SITE: Sprague-Electric Company '
NCD 003 167 780
Lansing, Ashe County, NC

I spoke with several people in the Winston-Salem regional office of NC DEM (910) 771-
4600. In the Water Quality Section, I spoke with Steve Mauney, supervisor of Water Quality
Section and Jim Johnston, Environmental Chemist. Mr. Johnston has worked with the regional
office for about 10 years and provided the following information on the Sprague facility:

. The lagoons are no longer in use and are waiting to be closed down. Past leachate
problems with the lagoons caused pH problems and high aluminum in the river.
The lagoons were drained several years ago. Rainwater may have filled the
lagoons again . The current status of the lagoons is not known. Mr. Johnston has
not visited the property for about two years.

. There were a number of computer-generated Notices of Violations for NPDES
violations served to the facility in the past. These violations were a permitting
error on the part of NC DEM as limits were too low and unattainable. Violations
were for Total Suspended Solids and Oil and Grease. Once permit limits were -
raised to artainable levels, there were no more violations.

. A Japanese firm has purchased the plant and is now operating it. They did not
purchase the lagoon portion of the property. The facility quit etching operations
three to five years ago. They now purchase etched material.

_ I spoke with Mr. Lee Spencer, Regional Engineer in the Public Water Supply Section.

He said that the company name is now United Chemi-con. The contact point is Mr. Lesley D.
Hovermale, 185 McNeil Rd., Lansing, NC 28643. Mr. Spencer said that the onsite well is 900'
deep and is used for drinking water for the workers. The system ID # is 01-05-441. There are
450 workers using this well. All tests have been in compliance with drinking water standards.
One recent test was elevated in fecal coliform, but four subsequent tests have passed. A recent
application was submitted by the plant for a waiver for PCBs and pesticides and testing results
allowed the facility to go to a less frequent testing schedule.
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My call was then transferred to Ms. Sherri Knight, the Regional Groundwater Supervisor.
I asked her if there were any on-site monitoring wells. She indicated that there were several and
that there had definitely been a release of contamination to groundwater. Aluminum was very
elevated in at least one monitoring well. Barium and chromium were above the 2L standards, but
close to background levels. The filtered/unfiltered issue was being discussed in connection with
this round of testing and she was unsure at this time if there was indeed an observed release of
chromium to the groundwater. She said that there were several underground storage tanks (she
thinks four) recently pulled on the site. She should have more information on the results in the
near future. She said that the facility is cooperating and seems willing to clean up the site. The
contact with the tank pulls has been Martha Waller with Parker, Poe, the legal counsel for the
facility.

I called Mr. Paul Clark at Public Water Supply (919) 715-3217 and he FAXed the results
of the most recent inorganic test results on the onsite drinking water well. These are attached.
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INORGANIC CHEMICAL ANALYSIS

FILE-W30HF001

PUBLIC WATER SYSTEM

Water System ID Number 0105441
Name of System UNITED CHEMI-CON
Type of Sample B

LAB ID 37733

HYRDO ANALYTICAL LABORATORIES

(Regular=D; Check=C; Special=S)

Collected on: Date: 122194 Time: 0950 AM (AM/PM) Location Code: 375
CONTAM NAME METHOD  RESULTS CONTAM NAME ‘METHOD RESULTS
1005 ARSENIC 000 0.0000 ** 1045 SELENIUM 000

1010 BARIUM 000 0.0000 ** 1050 SILVER 000

1015 CADMIUM 000 0.0000 ** 1052 SODIUM 000

1020 CHROMIUM 000 0.0000 ** 1055 SULFATE 000

1024 CYANIDE 000 0.0000 ** 1074 ANTIMONY 000

1025 FLUORIDE 000 0.0000 ** 1075 BERYLLIUM 000

1028 IRON 000 0.0000 *#* 1085 THALLIUM 000

1030 LEAD 000 0.0000 ** 1925 PH 000

1032 MANGANESE 000 0.0000 ** 0000 000

1035 MERCURY 000 0.0000 *¥ 0000 000

1036 NICKEL 000 0.0000 ** 0000 000"

1040 NITRATE 109 0.1300 ** 0000 000

1041 NITRITE 109 < 0.0100 ** 0000 000

Date Received 010695 Date Reported

122894 Dztce
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Ms. Pat DeRosa

CERCLA Branch

North Carolina Department of Environment,
Health and Natural Resources

P.0. Box 27687

Raleigh, North Carolina 27611-7687

Dear Ms. DeRosa:

| Enclosed please find a copy of the Final Site Inspection
Prioritization (SIP) Report for the. Sprague Electric Company site. -

I in Lansing, Ashe County, North Carolina (NCD003167780). This
report was prepared for EPA Region IV by Black & Veatch Waste
Science and Technology Corp.

l Based on a review of the report, it has been determined that the
site warrants further action under federal authority. An
observed release of heavy metals has been documented in the North

hi‘ork of the New River, which is classified as a fishery.
Therefore, an Expanded Site Inspection (ESI) has been recommended
on a low priority basis to assess the threat to the human food
chain population.

If you should have any questions, please feel free to contact me
l at (404) 347-5065. :

Sincerely yours,

l C\\/V‘l-a’;%ued\&. :
Craig A. Benedikt

EPA NC CERCLA Project Officer

l Enclosure

Printed on Recyclégl Paper

.
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LATITUDE AND LONGITUDE CALCULATION WORKSHEET $2

LI USING ENGINEER'S SCALE (1/60)

.

| Ref. 5

SITE NAME: Sprague Aluminum CERCLIS #: NCD 003 167 780
© AKA: Sprague Electric ] SSIDb: - 402619
ADDRESS: ' ‘ NA
cITY: Lansing STATE: NC ' ZIP CODE: 28643
SITE REFERENCE POINT: ‘Center
USGS QUAD MAP NAME: Warrensville, NC ' TOWNSHIP: - N/S RANGE : - E/W
SCALE: 1 : 24,000 MAP DATE: 1966 SECTION: - 1/4 -~ 1/4 - 1/4
MAP DATUM | 1027 ] | 1983 | (circLE ONE) MERIDIAN: - | -

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 7.5' MAP (attach photocopy)

LONGITUDE: g1 -° 30 ' 0.00 " LATITUDE: 36 ° 22 't 30.00 "

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5' GRID CELL:

LONGITUDE: 81 ° 30 * 0.00 " LATITUDE: 36 ° 27 ' 30.00 "
CALCULATIONS: LATITUDE (7.5' QUADRANGLE MAP)

A) NUMBER OF RULER GRADUATIONS FROM LATITUDE GRID LINE TO SITE REF POINT: 229

B) MULTIPLY - (A) BY 0.3304 TO CONVERT TO SECONDS:

A ¥ 0.3304 = 75.66 "
C) EXPRESS IN MINUTES AND SECONDS (1' = 60") : 1 * 15.66 "
D) ADD TO STARTING LATITUDE: 36 ° 27 ' 30.00 " + 1 ' 15.66 "
SITE LATITUDE: 36 ° 28 ' 45.66 "
CALCULATIONS: LONGITUDE (7.5' QUADRANGLE MAP)

A) NUMBER OF RULER GRADUATIONS FROM RIGHT LONGITUDE LINE TO SITE REF POINT: 28

By MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS:

A X 0.3304 = 9.25 "

C) EXPRESS IN MINUTES AND SECONDS (1' = 60") : 0 ! 9.25 "

D) ADD TO STARTING LATITUDE: 81 ° 30 * 0.00 " + 0 ' 9.25 "
SITE LONGITUDE: 81 ° 30 ' 9.25 "

INVESTIGATOR: AT} 7‘:7/ DATE: YJI ¢loT

RERTUIST 2ut vt 2 B TR



Scale: 1:24,000

Number,_NEP 003 167 160
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FILTER FABKRIC _l

BT S
\
" y
1 - _
: e E
T = , -
= M L -
"_'7 Il ==
V = TRENCH
TOTAL ACRES - 14079
DISTURBED ACRES = 450 INSTALLATION DETAIL OF SEDIMENT FENCE

NOT TO SCALE

1 SEE_INSTALLATION DETAIL
OF SEDIMENT FENCE

XXX XXX g X{?‘ -x\- Sy
: 8. XX .x.x.x.x.x.x.x. 2 -
\ I8 -

MOVE. € 19TING
CA” U TO

| EN"RANCFE OF

AC"E55 ROAD

SEE DETAIL OF
CONSTRUCTION
ENTRANCE/EXIT

MCNEILL FEIRS

MOVE EXISTING FENCE TO
FORMER GATE LOCATION

. . " NO. DATE DESCRIPTION ' DRAWN | REVIEW

,///ADelta

Environmental Consu!tanfs, Inc.
6701 Carmel Road, Suite 200

\ 5 S | LEGEND:

¢ ot 2 A Charlotte, North Carolina 28226
F-r-r OVERMEAD POWER LINE .
2-3 ‘ 4 XXX PENE ‘ DCLTA PROJECT NO. | CLIENT/LOCATION
CONRIE AGSREGATE / ——  EXISTIN® CONTOUR LINES SEAL A0CK
| T NEW CONTOR Liws E04-00L _| AMERICAN ANNUVITY GROUP
(110 ENT S 4—&  SEDMENT FENCE ““.{;.\ue:’;&m" PROJECT MANAGER CINCINNATI, OHIO
\ N "'“a
DETAIL OF CONSTRUCTION ENTRANCE/EXIT | N S PP
SOALE . § A3 SEAL 4(.‘,.' -; DESIGNED ORAWING DESCRIPTION
o o i\, 16983 F § |HOK SKORE] PROPOSED LAGOON CLOSURE
————— % § CONTOURS
S C. HAITHCOX
REVIEWED BY DATE SCALE CAD NO. SHEET
(‘ 7-5-95 | ' = 60 [001-CONT[2 oF 2

<
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Ref. 7

L

To determine if flood insurance is available, contact an insurance
agent or call the National Flood Insurance Program at (800)

APPROXIMATE SCALE IN FEET

500 0 500
| | |

(" O\

NATIONAL FLOOD INSURANCE PROGRAM

FIRM

FLOOD INSURANCE RATE MAP

ASHE COUNTY,
NORTH CAROLINA AND
INCORPORATED AREAS

PANEL 38 OF 175

CONTAINS:
COMMUNITY NUMBER PANEL SUFFIX

LANSING, TOWN OF 370374 0038 E
UKINCORPORATED AREAS 370007 0038 E
PANEL LOCATION

] \
£ \_]

-
AN

NTTT]

MAP NUMBER:
37009C0038 E

EFFECTIVE DATE:
AUGUST 16, 1988




ZONE X

- od ¢
- Ry Iy ::f': RIS
g ! ZONE Al Flood depths of 1 to 3 feet {usually areas of
! © . . .. . vonding); base flood elevations determined.
; ZOME AD  Flood depths of 1 to 3 feet (usually sheet

“.‘Re'ferenced to the Nationa! Geodetic Vertical Datum of 1929

“J: Tty -*,"‘.‘ﬁf;':fv.".‘ Rt B “y
SPECIAL FLOOD HAZARQ AREAS INUNDATED
BY. 100-YEAR FLOQD" 7/30 £ s i 1

od elevations determined. ° .
K S . e e

F

flow on sloping terrain); average depths
determined, For areas of alluvial fan flaod-
Ing, velocities also determined.

ZONE A29 To be protected from 100-year flood by
Federal flood protection system under
construction; no base elevations determined.,

ZONEV Coastal flood with velocity hazard (wave
: action); no base flood elevations deter-
mined.

2O0NE VE  Coastal flood with velocity hazard {wave
action); base flood elevations determined.

% FLOODWAY AREAS IN ZONE AE

OTHER FLOOD AREAS

ZONE X Areas of 500-year flood; areas of
100-year flood with average depths
.of less than 1 foot or with drainage
areas less than ‘1 square mile; and
areas protected by levees from 100-
year flood.

OTHER AREAS
ZONE X Areas determined to be outside 500-
year flood plain,
ZONED Areas in which flood hazards are
undetermined,

Flood Boundary

— it ot St Floodway Boundary

- Zone D Boundary

Boundary Dividing Special Flood
Hazard Zones, and Boundary
Dividing Areas of Different
Coastal Base Flood Elevations
Within Special Flood Hazard
Zones.

éase Flood Eievation Line; Ele-
vation in Feet* .

Cross Section Line

Base Flood Elevation in Feet

(EL 987) T Where Uniform Within Zone*
RM7X : Elevation Reference Mark -
oML5 River Mile

. . ..~-NOTES - . -
This rmap is for use in administering the National Flood Insurance
Prograr, it does not necessarily identify all areas subject to flooding,
particularly from local drainage sources of small size, or all
planimetric features outside Special Flood Hazard Areas.

Certain areas not in Special Flood Hazard Areas may be protected
by flood control structures -

Boundaries of the floodways were computed at cross sections and
interpolated between cross sections. The floodways were based on
hydraulic considerations with regard to requirements of the Federai
Emergency Management_Agenq. ) .
Floodway widths in some ateas may be too narrow to show {6 scale.
Refer to Floodway Data Table where floodway width is shown at
1/20'inch. .
Coastal base flood elevations apply only landward of the sﬁ_greline.

Elevation reference marks are described in the Flood lnsuraficé Study

Report. # B e
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Figur Average July Temperaturein N.C,

Sprague Aluminum Co. |
(United Chemi-con)
NCD 003 167 780

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

Figure 5.10. Mean Maximum July Temperature in N.C.

POy
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Degrees Fahrenheit

92 and above
90-92

88-90
veiv | 86-88
i 184-86
- [82-84
80-82
below 80

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

AT

These strip-like regions have longer freeze-free ns
and thereby show earlier dates for the end of the e
period than their surroundings. They support frost-
susceptible vegetation long after the greenery has
disappeared in nearby areas. Often in early winter or
even in midwinter a contrasting belt of green flanked
above and below by brown may be seen. These green
belts are characteristically located along slopes that
face the winter sun, are protected from cold northern
winds, and have cold air drainage to lower valleys. The
blossoming of dogwood and redbud moves across the
state in a pattern similar to that of the end of the freeze
season to blanket North Carolina with color and beauty.

Summer Summer is characterized by its high tempera-
tures, high humidities, high amounts of rainfall, and high
physiological stress. Except for the amelioration of these
climatic elements in the Mountains, and the relief
afforded by sea breezes along the coast, elsewhere in
the state summer is a season of extremes. Mean monthly
minimum temperatures for July and August are in the
upper seventies and eighties and mean maximum
temperatures reach into the nineties.

However, to quote a popular adage, "it's not the heat but
the humidity,” and North Carolina's temperatures in
combination with the high water vapor amounts preva-
lent during the summer months are definitely uncomfort-
able. In addition, high sunshine percentages and a
predominance of southerly winds tend to aggravate an
already unpleasant climatic condition. Only the periodic
passage of cool, dry air masses from the north and sea
breezes in the coastal areas alleviate the discomfort of
summer weather for North Carolina’s low-lying counties.
July Average Temperatures The pattern of mean
temperatures in July is similar to the pattern in January
(Figure 5.9). However, in the Piedmont and Coastal
Plain, isotherms are fewer in number and farther apart. In
the Mountains, the reverse is true. The widespread
isotherms east of the Mountains indicate that tempera-
ture averages across central and eastern North Carolina
exhibit little contrast. From the western Piedmont to the
coast, the difference in mean temperatures is only 4°F.
Although the influence of the ocean is not evident in the
arrangement of isotherms, the high temperatures of the

Coastal Plain are made less severe by the cooling power

of the sea breeze. Hatteras, on the Quter Banks, records
atemperature of 90° F. on the average of only one day
each year, while Wilmington, a short distance from the
coast, has an occurrence of 90° F. temperatures about
twenty-four days annually. In contrast with these loca-
tions, Raleigh and Winston-Salem mean temperatures for
July are slightly lower, but the average number of days
on which a temperature of 90°F. or above is expenenced
increases to more thag forty.
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F‘S.Z. Average January Temperatures in N.C.
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‘148 and above
<1 46-48
] 4446 ‘
4244 Sprague Aluminum Co. |
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Source: U.S, Department of Commerce, Weather and Climate in North Carolina, 1972.

Figure 5.3. Mean Maximum Temperature inN.C.

JANUARY

below 42

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

Seasonal Changes in Climate

Winter The alternate passage of low- and high-
pressure systems over the state during winter months
results in changing weather conditions. Moisture and
warmer temperatures are characteristically associated
with frequently passing low-pressure cells. Lows are’
followed by polar highs, which bring lower temperatures
and clear skies. However, even when under the influence
of these polar highs, temperatures seldom fall béelow 10°
F., and midday temperatures reach into the forties,
making the winter season very tolerable by northern
standards.

January average temperatures shown in Figure 5.2
illustrate the mildness of winters. Only at the highest
elevations do temperatures average below freezing. The
mean temperature for January at Mount Mitchell is 28.7°
F., the lowest in the state. Yet, at Asheville, located on the
lee side of the mountains, temperatures for January
average 39.4°F. :

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

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

In the Piedmont, latitude is the primary control on
temperature, and the isotherms maintain a zonal pattern.
As might be expected, temperature averages lie be-
tween those exhibited by the surrounding regions.
Charlotte has a mean January temperature of 42.3°F.,
Greenshoro, 39.0°F., and Raleigh, 42.7°F.

However, whereas Asheville averages eighty-three days
each year when temperatures drop below freezing,
Winston-Salem has freezing temperatures eighty-eight
days annually, and Greensboro has eighty-four days with
freezing temperatures.



e b TAARATRES e T2 rT T

O
0
(7}
n
q
t .
v .
D L)
7
— o ,
3 @ q
c
Q &
E o
c ]
o] Y]
L .m :
> =
c . :
ul g :
. ;
L f »
o
c ®
S =&
+ ' ]
m b= :
oo ”
4 .
.m 1] v
=1 .
e

m ™~
< © _,
] - B
g 2
L o .

. —~ QO
C =
[ o}
w- ..
[ o} 3
2 m
| o . :
g
0 ;
n !

Environmen

d States Departhent of Commerce,
nal ‘Climatic Center, Asheville,

-

-~ P

¥
'
1
i

i .r._-.‘

. N G e o eea S UMK A

a
!




e I e R T & WYL e o TR Sl 0 'l D xt W LN T DY YUV

. — S onar A ¢ 2 TATTERNT ] vy e D e By vy cvaprey,
' Gl S EBE an B s - e \-‘ "H’ - e B P

Vi tf)-;[j:\ﬁ'/‘if"" - o
;l( ;))_.\l{.\:,(:\; " . .

1 b
LN

» Sy - .-"‘: .-, _t ket
VA (A Rt e N —'./,X»\'-;,:?@
Gy |0 Tt e TR ST AN S

.
. .\lh-nnpnjt'.vf =
‘

15
N
J

TR (TSR

. ¢
Chweaguy ¥ 3

Sk

N ‘\
Des .\.l ines O’ ((j'j'

/. —~+~_ _\_ (United Chemi-con) .
j-—-(%-( TieiD  NCD 003 167780 \
‘f.\-,_.;ﬁw-@ﬁfr?ﬁ*'f' ﬂ—-‘“\xf B\ S N L \

A a ’ \

: —-\~<f‘.’; . . :
L] L e ,~\' \
P \-

. -—"'-/

ll .‘
: .. \ R
i h i Caution 'should be used .in

- dnf .o * . . interpolating on these gen-

sita , ) eralized mapi, particularly
) " \J_.“ 'U"‘-‘ ." . ' * in mountiuinous areas.
LTI CE A e B . . .

¢
b

AN T . S s v, T Y e b
RO s+ 0 | N I S GRS 1
. I ,\l"', W,,.,,.. [ [ g T WP SRS n“{ = -1‘_’0.“ 2"",
o . . .:,','l RS I H -z( e e ol "
. e .

'.}X\"}!Q!'.'-" . R ‘ :' "T-—“_':_—j: ‘lCT‘N 1o . “'we
’ . :

o smaeve,

. T S T T T e e e




. e v R . e - S g - ST hytwra i Yr pu ot .~-~.:'}";_'or.¢!-a:,w’"
Voin P\ e Nen on sn = == 1 BN BN B BN BN B r -
. - - - -

i = vy

| R ATl iy e T ] N i G SR TRR N [
N S TR b \/ _ MEAN ANNUAL LAKE EVAPORATION | __\— \ LESERaRS N1 R
'3{'""‘/" /k,s'- r'.'_;._{o v F .. . (InInChes) . R (e :", AU }i LT \

FEN SN . T

| )\\
: //.L&:g??f.:i \

TR AR
y i"'-'z' Com i .
i mars P
. AN l N
> ‘.

. JR
et /1:"'.”.,{' :'o

j
! x
. :\
]

1

L)

.)3 § g /

1] I '

74 :'né\‘"\}/\)

v ! /

1
3
2
i

,;By%gg Al

.’j“

| &,- .= Sprague Aluminum Co. | -
A\ { \uex  (United Chemi-con)
YA NCD 003 167780
\ A - .
Based on period 1946-55 -~ ~\f
| el TR | G

e = J -

. } o R T T e
[ MEAN IMAY-OCTOBER EVAPORATION IN PERCENT OF ANNUAL ™ \ [0 ot ]

\“'u]s.._‘
AR e ic

o~

o o

. 17 %0
- :. . o l .y - T ’ \\ l;.’ l;‘.o:;:\' st \i‘\'
LIl RS ._____.'_ Y S .-"/._:::‘ . - 17
[ R e _:.”f‘ N\ \ / f(/ IR
i TR N | WA v
! \ ;'.", ..--o.._' . \ . 3} fooom »
, i ... . ; I / / b l’?. . M \ (! e W .r'[r If ‘

.
T

3 e — —
o



1 -
J.-Hu.\m. COMMEICE

t

5]

vee Hona,y s, Reros

TECIINICALL PAPER NO. () '

-y RAINFALL FREQUENCY ATLAS OF THIS UNITED STATLS

- 3 [or Durations from 3() Minutes 1o 24 Hours and
| Return Pulo(ls [rom 1 10 100 Years

Frepated 1y * . y
DAVID M, HERSHELELD

{mejriatlie Ntodlon 8oy [1 ST ”).h-l--l_r Nevrlora I daten

| )
: i . ..-‘lnﬂvlnp "l-IJ-u. Rl “rertraibon Nepot e
LI TR | S YUY PR | LY T W FYP

. v
v v LAOLLAZL A

- TIPSy LR MM e M 4 22 24 9

. QAL Fod AACHEN Y X Sid 2 S AR Mt LN




o ey TS \ P e ¢
.

i e il O (NI N

.-‘- A

/1 . ’ . . ' ) - . . .
’ ' a L PN

‘ V X J \ iy ',*,“'.

| N ' - A <
b . “;(’.\i\'."'"l.‘
: I{ ‘ Fa ‘o‘ A' . t
L = y, -\ . At ) 4 W : . - b
e ~T= PI‘-_—] ‘: % ) . Jevs'”
S mE S : )
=N A T{1 : .
K | - _
] { 4 O -‘ ‘tf.
] .
| {11 . ‘
L = - : N
/1= 1 - L- = \ T X

s W0 I | 0 T O O

:i— Dl . Sprague Aluminum Co. ;

f
| ]

- | (United Chemi-con)
H Sna NCD 003 167780 !
——)" y R 3
: u
/

/
)
|
!

TN

N 1
LJx»
T
o
|

13

L <5 A4 : ' . —Dent.\of
' ' ‘ ‘ - Commerce . -

1961

. 5 ‘
. : '

it K T2 ] . . . s ’::‘:‘7:;—1——:’_—____ 3,_5 -
/ - Y i = < T L, X )

© emm gyt & g v p——e Y L 0



l ' ' Ref, 11

R-586-9-1-3

FINAL REPORT

’=‘-SITE INSPECTION

Prepared Under
TDD No. F4-9010-25
Contract No. 68-01-7346

Revision 0
FORTHE

WASTE MANAGEMENT DIVISION
- U.S. ENVIRONMENTAL PROTECTION AGENCY

SEPTEMBER 6, 1991 | @ g

e
A
Y
2

e

HALLIBURTON NUS ENVIRONMENTAL CORPORATION
SUPERFUND DIVISION

Prepared By Reviewed By Approved By

Eric Corbin
Project Manager . Regional Project Manager



e

APPENDIXA  Topographic Map
APPENDIXB  Analytical Data
APPENDIXC  Site Inspection Report

TABLE OF CONTENTS
% Section No.
EXECUTIVE SUMMARY
1.0 INTRODUCTION
1.1 Objectives
1.2 Scope of Work
| 2.0 SITECHARACTERIZATION
2.1 Site History
2.2 Site Description
| 2.2.1 Site Features
2.2.2 Waste Characteristics
3.0 REGIONALPOPULATIONS AND ENVIRONMENTS -
3.1 Population and Land Use
3.1.1 Demography
3.1.2 Land Use
3.2 Surface Water
3.2.1 Climatology
3.2.2 Overland Drainage
l 3.2.3 Potentially Affected Water Bodies
3.3 Groundwater
3.3.1 Hydrogeology
b 3.3.2 Aquifer Use
40 FIELDINVESTIGATION
4.1  Sample Collection
’ 4.1.1 Sample Collection Methodology
4.1.2 Duplicate Samples
4.1.3 Description of Samples and Sample Locations
4.1.4 Field Measurements
4.2 Sample Analysis
4.2.1 Analytical Support and Methodology
4.2.2 Analytical Data Quality and Data Qualifiers
4.2.3 Presentation of Analytical Results
‘ 50 SUMMARY
REFERENCES

Page

ES-1

T N

adaOONhww

O 00000000 MmO~~~y

10

10
10
10
14
14
14
14
16

27

28



Number

Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table 9

Figure 1
Figure 2
Figure 3

TABLES

Sample Codes, Descriptions, Locations, and Rationale

Field Measurements

summary of Inorganic Analytical Results - Surface Soil Samples
Summary of Inorganic Analytical Results - Subsurface Soil Samples
Summary of Inorganic Analytical Results - Sediment Samples
Summary of Inorganic Analytical Results - Surface Water Samples
Summary of Organic Analytical Results - Surface Soil Samples
Summary of Organic Analytical Reseults - Subsurface Soil Samples
Summary of Organic Analytical Results - Sediment Samples

FIGURES

Site Location Map
Site Layout Map
Sample Location Map

11
15
17
19
20
21
23
25
26

wu N



EXECUTIVE SUMMARY

The Sprague Electric Company facility is situated on a tract of land located off of Highwéy 194
approximately 1.25 miles south of Lansing, Ashe County, North Carolina. The facility began
operations at this location in 1953 and has been actively engaged in the manufacturing of aluminum

electrolytic capacitors.

The manufacturing process utilized involved the etching of aluminum foil in an electrochemical bath
resulting in the formation of aluminum oxide wastes which were recovered from a wastewater
treatment system and then sold. Raw materials utilized in the production process include aluminum
foil, nitric acid, tartaric acid, sodium hydroxide, calcium hydroxide, sodium chloride, sulfuric acid, and

dimethylformamide.

The facility is located in the Blue Ridge physiographic province and Piedmont Blue Ridge
groundwater region. The region is characterized by a thick layer of residual soil and weathered rock
overlying fractured crystalline and metamorphosed sedimentary rocks. Geologically, the area of the
electric company is underlain by residual soils ranging from 25 to 36 feet thick with the residuum
being underlain by blue and white metamorphosed granite rocks of the Late Proterozoic era. The
aquifer used in the area is the unconfined crystalline rock aquifer system. Water levels in the.

immediate area of the facility are less than 25 feet below land surface because of its proximity to the

New River.

The surface water pathway was determined to be of concern for this facility. Because the facility is
surrounded by the New River on three sides, surface water runoff leaving the facility via various
onsite drainage routes enters the river directly. Additionally, wastewater from the sewage treatment
plant and non-contact boiler water are discharged into the New River. Water from the aluminum
oxide treatment lagoon system was never discharged to the river, but rather either percolated into
the ground or evaporated. Due to the lagoons’ proximity to the river, percolation into the river may
have occurred. This process has now been discontinued. The river is utilized for recréational
swimming, fishing, and boating. The groundwater pathway is also of concern. All totaled,
600 municipal customers and 800 private residences (2.89 x 1,400 = 4,046 people) utilize
groundwater for potable purposes within a 4-mile site radius and would be at potential risk if
contamination to groundwater occurs. Due to restricted site access, the air pathway is of least
concern; however, onsite employees could be potentially exposed to organic and inorganic

contaminants detected in onsite surface soil samples.

ES-1



Sixteen environmental samples were collected during the field investigation associated with this
study. No site-related organic contaminants were detected in the onsite samples. Surface and

subsurface soil samples collected from near the drum storage area and storage tank area contained a

total of five metals at elevated levels. A sediment sample collected from a surface impoundment

contained elevated levels of three different metals. Results from the analysis of surface water
samples collected downstream of the facility and from one of the facility’s surface impoundments

revealed the presence of six inorganic substances at elevated levels.

The predominant heavy metals detected throughout the samples were mercury and zinc. Metals such
as aluminum, beryllium, copper, iron, lead, nickel, and manganese were also reported at many times
the background level. These and other impurities can be removed from aluminum in the etching
bath process. Sample results also indicated the presence of mercury. Mercury is utilized in electrical
applications.

Based on the analysis of possible migration pathways, the resuits of the sampling investigatioh, and

the information obtained from the references, FIT 4 recommends that this site be evaluated using the
HRS (effective March 14, 1991).

£S-2
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1.0 INTRODUCTION

The HALLIBURTON NUS Environmental Corporation Region 4 Field Investigation Team (FIT) was
tasked by the U.5. Environmental Protection Agency (EPA), Waste Management Division to conduct a
Site Inspection (SI) at the Sprague Electric Company facility in Lansing, Ashe County, North Carolina;.
The investigation was performed under the authority of the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA) and the Superfund Amendments and
Reauthorization Act of 1986 (SARA). The task was performed to satisfy the requirements stated in
Technical Directive Document (TDD) number F4-9010-25. The field investigation was conducted
December 11-12, 1990.

1.1 OBJECTIVES

The objectives of this inspection were to determine the nature of contaminants present at the site

and to determine if a release of these substances has occurred or may occur. Further, this inspection

sought to determine the possible pathways by which .contamination could migrate from the site and |
the pdpulations and environments it would potentially affect. Through these objectives, a

recommendation was made regarding future activities at the site. |

1.2 SCOPE OF WORK

The objectives were achieved through the completion of a number of specific tasks. These activities
were to:

Obtain and review relevant background materials.
® Obtaininformation on local water systems.
e Determine location of and distance to nearest potable well.

® Evaluate potentially affected populations and environments associated with the

groundwater, surface water, air, and soil exposure pathways.

-1-
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® Develop asite sketch.

® Collect environmental samples.



2.0 SITE CHARACTERIZATION

2.1 SITE HISTORY

The Sprague Electric Company facility is situated on a tract of land located off of Highway 194
approximately 1.25 miles south of Lansing, Ashe éounty, North Carolina (Ref. 1, Appendix A). The
facility location is shown in Figure 1, and the facility layout is shown in Figure 2. The facility has been
actively engaged in the manufacturing of aluminum electrolytic capacitors since 1953 and is the only

known industry that has ever occupied the facility area (Refs. 1, 2).

The manufacturing process involves the etching of aluminum foil in an electrochemical bath.
Aluminum oxides formed in the process are recovered from a wastewater treatment system. Waste
dimethylformamide {DMF) was also used in the process (Refs. 1, 2). Available informaiion indicates
that wastes were hanaled in essentially the same manner since operations commenced (Ref. 2).

On November 17, 1980, Sprague Electric Company filed a RCRA Part A hazardous waste permit
application for treatment of wastes. They reported that their facility conducted operations that
resulted in a discharge to U.S. waters and that 250,000,000 pounds of corrosive waste (D002) were
treated per year (Re.f. 3). At the time of filing, Sprague Electric Company officials advised the
U.S. Environmental Protection Agency that they were in doubt as to whether or not the Lansing plant
was a waste treatment, storage, or disposal facility under the Resource Conservation and Recovery
Act, and that the application was submitted as a precaution in case this location was such a facility
(Ref. 4). On December 16, 1981, the USEPA advised Sprague Electric Company that they
acknowledged receipt of Sprague’s request for withdrawal of their permit application under RCRA
{Ref. 5). On March 4, 1982, the North Carolina Solid and Hazardous Waste Management Branch
(NCHWMB) granted Sprague’s request for deletion as a treater, storer, or disposer of hazardous waste
under RCRA (Ref. 6). On July 1, 1983, Sprague was also deleted as a large quantity generator of
hazardous waste under RCRA (Ref. 7). On November 14, 1983, Sprague advised the NCHWBM that a
Part B applicétion for the facility would not be filed. On March 13, 1984, the NCHWMB advised
Sprague that their interim status was formally terminated (Ref. 8). The facility is currently listed as a

small-quantity generator (Ref. 9).
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2.2 SITE DESCRIPTION
2.2.1 Site Features

The currently active facility is situated on a 60-acre tract of property located adjacent to Highway 195
approximately 1.25 miles south of Lansing, North Carolina, in a rural section of Ashe County (Ref. 1,
Appendix A). The facility is enclosed within a 6-foot-high chain-link fence, and access to the propert.y
is restricted to a main entrance gate located along the facility’s south side (Ref. 10). The operation is
comprised of the main facility building housing office and warehouse space, assembly and etching
operations, as well as shipping and receiving areas (Ref. 10, Figure 2). Areas adjacent to the facility
are paved access roads and parking areas, while areas further away from the facility are comprised of
grassy areas (Ref. 10, Figure 2). Additionally, a wastewater treatment lagoon system located east of
the facility and adjacent to the New River was constructed to allow for the settling of aluminum
oxides (Refs. 1, 2, Figure 2). This system is no longer in operation (Ref. 10). A drum storage area, a
tank storage area, and a sewage treatment plant also exist on site (Ref. 10, Figure 2). The tank
storage area contains two sulfuric acid and two nitric acid storage tanks (Ref. 10). Three industrial

wells also exist on site; however, only one of them is currently in use (Ref. 10).

222  Waste Characteristics

The facility, since inception, has been actively engaged in the manufacturing of aluminum electrolytic
capacitors (Refs. 1, 2). Raw materials utilized in the production process include aluminum foil, nitric
acid, tartaric acid, sodium hydroxide, calcium hydroxide, sodium chloride, sulfuric acid, and
dimethylformamide (DMF) (Refs. 1, 2). A wastewater treatment lagoon system was formerly
operated on site to allow for the settling and treatment of aluminum oxide wastewater (Refs. 1, 2,
Figure 2). Aluminum oxides formed from a manufacturing process involving the etching of aluminum
foil in an electrochemical bath were recovered from the wastewater treatment system by filtering
and settling in the lagoon, then were mined and sold (Refs. 1, 2). Wastewater from this system was
not allowed to be discharged to the New River but rather was allowed to percoléte into the ground

or evaporate (Ref. 11). These lagoons are therefore believed to be unlined and this treatment process

has been discontinued. Wastewater from the sewage treatment plant and non-contact boiler water

are discharged into the New River and are NPDES permitted (Ref. 11). Waste dimethylformamide

{DMF) used in the process is stored in drums and shipped off site (Refs. 1, 2). A drum storage area also
exists adjacent to the former etching building (Ref. 10). Available information indicates that wastes

have been handied in essentially the same manner since operations commenced (Ref. 2).

6-
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3.0 REGIONAL POPULATIONS AND ENVIRONMENTS

3.1 POPULATION AND LAND USE

3.1.1 Demography

The Sprague Electric Company facility is located in a rural portion of Ashe County approximately
1.25 miles south of Lansing, North Carolina (Appendix A). Most of the population in the area consists
of full-time residents. Population density increases most sharply near Lansing (Appendix A). The
population within a 1-mile radius is approximately 258; within a 4-mile radius, the population is
estimated to be 2,300 (Ref. 12, Appendix A). The nearest residence is located approximately 400 feet
west of the facility. No day-care centers are located adjacent to the facility. The nearest school

identified is located approximately 1.1 miles south of the facility (Appendix A). ' Dir’ect.éctess to the

.. facility is limited by a chain-link fence which restricts unauthorized entry (Figure 2). .

3.1.2 ' Land Use

The majority of the land area within a 1-mile radius of the facility is rural (Appendix A). Cattle
production is the primary type of agricultural activity practiced in the county. The county has about
34,500 head of cattle and ranks second in the state in cattle production. Permanent pastureland
accounts for a large portion of the local land use, with the remainder in forestland (Ref. 13,
Appendix A). Forest products, hay, tobacco, corn, and truck crops account for the remaining
agriculture (Ref. 13). Only small towns exist in the study area which include Lansing, Smithport, and
Warrensville (Appendix A). The area is best characterized as hilly and mountainous and has many

relatively high mountain peaks (Ref. 13, Appendix A).

Phoenix Mountain, located approximately 1 mile southeast of the facility, is a sensitive environment .
which supports 11 peripherally rare plant speciés plus several endangered species (Ref. 14). The
Cooper’s hawk (Occipiter cooperii), bog rose (Arethusa bulbosa), robin runaway (Dalibarda repens),

fringed gentian (Gentianopsis crinita), spreading avens (Geum radiatum), virginia spiraea (Spiraea

virginiana), and the roseroot (Sedum rosea) are state endangered species in Ashe County. In addition,

saveral state listed threatened species also exist in Ashe County (Ref. 15).

-7-
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3.2  SURFACEWATER

3.2.1 Climatolo

The average annual rainfall in the Ashe County region is approximately 50 inches per year. Mean
annual evaporation is approximately 33 inches per year. Net rainfall is, therefore, 17 inches per year.
In the month of July, the site area receives most of its normal precipitation (approximately 6 inches)
(Ref. 16). The site area receives the least precipitaiion during the month of October (approximately
3inches) (Ref. 16). The 2-year, 24-hour rainfall is approximately 3 inches (Ref. 17). In winter, the
average temperature is 34°F, and in summer the average temperature is 67°F (Ref. 13).

3.2.2 Overland Drainage

Surface water run-off from the facility has the potential to migrate north, east, and west into the
North Fork of the New River located adjacent to the facility. The North Fork of the New River follows
a meandering path to the northeast, beyond 15 miles downstream from the facility (Appendix A).
Since the facility property is located adjacent to the river, run-off has the potential to enter the river
directly.

3.2.3 Potentially Affected Water Bodies

There are no known surface water intakes utilized for potable purposes located along the drainage
pathway; however, fishing, boating, and swimming are recreational uses of the river (Refs. 18, 19).
The New River is utilized for irrigational purposes (Ref. 18).

3.3 GROUNDWATER

3.3.1 Hydrogeology

The Sprague Electric Company is located in the Blue Ridge physiographic province and Piedmont-Blue

Ridge groundwater region. This region is characterized by a thick layer of residual soil and

weathered rock overlying fractured crystalline and metamorphosed sedimentary rocks (Refs. 20,

plate 28; 21, pp. 251, 252). The immediate area around the facility consists of high hills and steeply
sloped, narrow valleys (Appendix A).

‘Geologically, the area of the electric company is underiain by residual soils ranging from 25 to 36 feet

thick. The residuum is underlain by blue and white metamorphosed granite rocks of the Late



Proterozoic era (Ref. 22). The aquifer used in the area is the crystalline rock aquifer system (Ref. 23,
p.331). Two wells drilled in the city of Warrensville, 1.5 miles south of the facility, wel;e 80 and
130 feet deep. The 80-foot deep well reached water at 70 and 75 feet below land surface (bls). The
130-foot deep well reached water at 50 feet bls (Ref. 22). Water levels in the immediate area of the
facility are less than 25 feet bls because of its proximity to the New River. The direction of

groundwater flow is in the local area downgradient toward the North Fork of the New River

(Appendix A).

Groundwater flows along the fractures in the bedrock and in the intergranular pore spaces of the
residual soils. The porosity and the hydraulic conductivity of the soil decreases as depth increases
(Ref. 24, pp. 12-14). Some igneous dikes are found in the Piedmont region, but these have few
fractures and contain little water (Ref. 24, p. 10). The residual soils and bedrock are hydrologically
interconnected (Ref. 21, pp. 252, 253). The unsaturated zone of the residual soils represents the layer
of lowest hydraulic-conductivity. Soils of this type have been shown to have hydraulic conductivities

that range between 1 x 10-3 cm/sec and 1 x 10-5 cm/sec (Ref. 25, p. 29).

3.3.2  Aquifer Use

‘Two municipal water systems exist within a 4-mile radius of the facility. The nearby town of Lansing

obtains its water from two wells located approximately 1.5 miles north of the facility and within the
Lansing corporate boundary (Ref. 26, Appendix A). This system currently provides service to
65 customers (2.89 x 65 = 187 people) within the corporate boundary (Ref. 26). The Jefferson Water
Department provides service to a very small segment of the study area located approximately ‘
3.8 miles southeast of the fgcility (Appendix A). This system obtains its water from seven wells located
in and near Jefferson, North Carolina (Ref. 26, Appendix A).I\ Only one of these wells, however, is
situated within the 4-mile radius and is located approximately 3.9 miles southeast of the facility. The
water from these wells is mixed prior to distribution (Ref. 26, Appendix A). This system currently
provides service to 535 customers (2.89 x 535 = 1,546 people) (Ref. 26). Residences not served by
these municipal systems rely on wells and springs to supply their potable water needs. Information
derived from a house count on USGS 7.5 minute series topographic quadrangle maps was used to
approximate the number of private wells and springs being utilized. Within a 4-mile radius of the
facility, approximately 800 residences and 600 municipal customers (2.89 x 1,400 = 4,046 people)
utilize groundwater from private wells or springs for potable purposes. The nearest well is located

approximately 500 feet west of the facility (Appendix A).
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4.0 FIELD INVESTIGATION

4.1 SAMPLE COLLECTION

During the field investigation, conducted the week of December 11, 1991, FIT 4 attempted to identify
and characterize contaminants which may be present in the environment as a result of activities that
were conducted at Sprague Electric tompany. To accomplish this, FIT 4 collected environmental
surface soil, subsurface soil, sediment, and surface water samples from a number of strategic
locations. These locations were selected based on historical information, hydrogeological data for

the region and site area, and direct observation at the site.

4.1.1  Sample Collection Methodologg

. All.sample collection, sample preservation, and chain-of-custody procedures used during this
investigation were in accordance with the standard operating procedures as specified in Sections 3
and 4 of the Engineering Support Branch Standard Operating Procedures and Quality Assurance

Manual; United States Environmental Protection Agency, Region IV, Environmental Services Division,
April 1, 1986.

4.1.2  Duplicate Samples

Duplicate samples were offered to and declined by Thomas Miller, a designated representative of
Sprague Electric Company. Receipt for sample forms are on file at FIT 4. '

41.3 Description of Samples and Sample Locations

During the sampling investigation, a total of 16 environmental samples were collected. Surface and
subsurface soil samples were collected from néar the aboveground storage tank area and from the
drum storage area. Background samples for these media were collected south of the facility adjacent
to the New River. Surface water and sediment samples were collected from locations upstream and
downstream of the facility oﬁ the New River. An additional surface water sample and a sediment
sample were also collected from an onsite surface impoundment. No groundwater samples were
collected due to the depth to groundwater and the presence of rock at shallow depths (Ref. 10).
Sample codes, descriptions, locations, and rationale are presented in Table 1. All sample locations are

shown in Figure 3.
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F TABLE 1
i
SAMPLE CODES, DESCRIPTIONS, LOCATIONS, AND RATIONALE
SPRAGUE ELECTRICCOMPANY
: LANSING, ASHE COUNTY, NORTH CAROLINA
F Sample Code | Description Location Rationale
SE-SS-01 Surface Soil From an area south of the facility To assess background
F adjacent to the New River conditions
SE-SS-02 Surface Soil From the northern side of the main To determine presence or
facility adjacent to a drum storage absence of contaminants
area
, SE-SS-03 Surface Soil From the eastern side of the main To determine presence or
facility adjacent to the nitric and absence of contaminants
sulfuric acid storage tanks
SE-S5-04 Surface Soil From an area located approximately | To determine presence or
‘ ' 20 feet east of the nitric and sulfuric | absence of contaminants
' acid storage tanks
SE-SB-01 Subsurface Soil | From an area south of the facility To assess background
F ' adjacent tothe New Riverat 3 to conditions
. 4 feetbls
SE-5B-02 Subsurface Soil | From the northern side of the main To determine presence or
- [ facility adjacent to a drum storage absence of contaminants
area at 4 feet bls
SE-SW-01 Surface Water | From an upstream location on the To assess upstream
New River south of the facility (background) surface water
conditions -
' SE-SW-02 Surface Water | From a downstream location west of | To determine presence or
the facility on the New River froma | absence of contaminants
facility discharge pipe
' SE-SW-03 Surface Water | From alocation north and To assess downstream surface
downstream of the facility on the water conditions
New River )
' SE-SW-04 Surface Water | From a surface impoundment To determine presence or
. located east of the facility absence of contaminants
SE-SW-05 Surface Water | From alocation southeast and To assess downstream surface
downstream of the facility on the water conditions
New River
‘ SE-SD-01 Sediment From an upstream location on the To assess upstream sediment
New River south of the facility conditions <
' SE - Sprague Electric Compahy SD - Sediment
SS - Surface Soil SW - Surface Water
f S8 - Subsurface Soil _ bls - Below Land Surface
5
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TABLE 1

SAMPLE CODES, DESCRIPTIONS, LOCATIONS, AND RATIONALE

SPRAGUE ELECTRIC COMPANY
LANSING, ASHE COUNTY, NORTH CAROLINA
Sample Code | Description Location Rationale
SE-SD-02 Sediment From a downstream location west of | To determine presence or
the facility on the New River, neara | absence of contaminants
facility discharge pipe
SE-SD-03 Sediment From a location north and To assess downstream sediment
downstream of the facility on the conditions ‘ :
New River
SE-SD-04 Sediment From a surface impoundment To determine presence or
located east of the facility absence of contaminants
SE-SD-05 Sediment From a location southeast and To assess downstream sediment
downstream of the facility on the conditions
New River
SE - Sprague Electric Company sD - Sediment
SS - Surface Soil sw - Surface Water
SB - Subsurface Soil bls - Below Land Surface
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4.1.4 Field Measurements

Field measurements were performed on all water samples (Table 2). Parameters measured included

temperature, pH, and conductivity of the sample at time of collection. No field measurements were

performed on the soil samples during this investigation.

4.2 SAMPLE ANALYSIS

4.2.1 Analytical Support and Methodology

All samples collected were analyzed under the Contract Laboratory Program (CLP) and analyzed for
all organic and inorganic parameters listed in the Target Compound List (TCL). Organic analysis of soil
and water samples was performed by Compuchem of Research Triangle Park, North Carolina.

Inorganic analysis of soil and water samp»les was performed by S-Cubed of San Diego, California.

. All laboratory analyses and laboratory quality assurance procedures used during this investigation
were in accordance with standard procedures and protocols as specified in the Laboratory Operations

and Quality Control Manual, United States Environmental Protection Agency, Region IV,
Environmental Services Division, issued October 24, 1990; or as specified by the existing United States
Environmental Protection Agency standard procedures and protocols for the Contract Laboratory

Program (CLP) Statement of Work (SOW), as applicable.

4.2.2 Analytical Data Quality and Data Qualifiers -

All analytical data were subjected to a quality assurance review as described in the EPA
Environmental Services Division laboratory data evaluation guidelines. In the tables, some of the
concentrations of the organic and inorganic parameters have been flagged with a "J". This indicates
that the qualitative analysis was acceptable, but the quantitative value has been estimated. A few
other compounds are flagged with an "N", indicating that they were detected based on the
presumptive evidence of their presence. This means that the compound was tentatively identified,
and its detection cannot be used as positive identification of its presence. Results for some
background samples are reported with a "U" flag. This flag means that the material was analyzed for
but not detected. The reported number is the laboratory-derived minimum quantitation limit (MQL)
for the compound or element in that sample. At times, miscellaneous organic compounds that do not
appear on the target compound list are reported with a data set. Theée compounds are labeled as

;'JN", indicating that they are tentatively identified at estimated quantities. Because these

-14-



TABLE2

FIELD MEASUREMENTS

SPRAGUE ELECTRIC COMPANY

LANSING, ASHE COUNTY, NORTH CAROLINA

Conductivity

"R ATTITRETR IR T PRI

Temp.

Sample Code pH (umhos/cm) (°F)
SE-SW-01 7.65 54 53.1
SE-SW-02 8.94 990 729
SE-SW-03 7.57 578 57.4
SE-SW-04 5.03 328 47.2
SE-SW-05 7.05 91 43.5

SE - Sprague Electric

swo -

Surface Water
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compounds are not routinely analyzed for or reported, background levels or MQL values are not

generally available for comparison. The complete analytical data sheets and analytical data qualifier

reports are presented in Appendix B.

4.2.3 Presentation of Analytical Results

This section presents a discussion and interpretation of the analytical results from the environmentél
samples collected during the investigation at Sprague Electric Company. Results of surface soil,
subsurface soil, sediment, and surface water samples are presented in Tables 3, 4, 5, 6, 7, 8, and 9.
Background samples have been designated for all media. Values for background sample results are
presented as either a measured value or as the minimum quantitation limit (MQL). Samples
containing concentrations of contaminants greater than three times the background leve!l or MQL of

these contaminants are considered to be elevated. These samples are noted in the text.

Summaries of inorganic analytical results can be found in Tables 3, 4, 5, and 6. There were four
surface soil samples collected during the investigation. Sample SE-S5-02 was collected from the north
side of the main facflity adjacent to a drum storage area. This sample contained elevated levels of
mercury (0.40) mg/kg; 3 times MQL), nickel (190 mg/kg; 5 times background), and zinc (260 mg/kg;
3 times background). Another surface soil sample containing elevated levels of metals was SE-S5-04,
collected 20 feet east of the nitric and sulfuric acid storage tanks. This sample contained lead at an

estimated level 3 times background (40J mg/kg). The remaining two surface soil samples contained

no elevated levels of metals.

There were two subsurface soil samples collected. The onsite sample SE-SB-02 was taken from the
same location as the corresponding surface soil sample (north of the main building adjacent to the

drum storage area). It was determined that this sample contained beryllium at a level 3 times MQL

(1.6 markg).

There were five locations at which a sediment and a surface water sample we.re collected. Of the five
sediment samples, only one, SE-SD-04, contained inorganics at elevated concentrations. This
sediment sample was collected from a surface impoundment located east of the facility building.
SE-SD-O4 contained aluminum (290,000 mg/kg; 8 times background), mercury (0.8} mg/kg; 4 times
MQU), and sodium (9100 mg/kg; 25 times MQL). -

-16-
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TABLE3

SUMMARY OF INORGANIC ANALYTICAL RESULTS
SURFACE SOIL SAMPLES

SPRAGUE ELECTRIC COMPANY

LANSING, ASHE COUNTY, NORTH CAROLINA

West of Main Building,

North of Main Building, Adjacent to the Nitric 20 feet West of Nitric
Adjacent to Drum and Sulfuric Acid and Sulfuric Acid
Background Storage Area Storage Tanks Storage Tanks
PARAMETERS {mg/kg) SE-55-01 SE-55-02 SE-$5-03 SE-58-04
IALUMINUM 25,000 41,000
RSENIC 35 - 2.7 -
BARIUM 270 380 210 640
CADMIUM 1.1U 24 - -
CALCIUM 2700 5400 5500 2600
ICHROMIUM 88 45 93 92
OBALT 24 22 52 25
fcopper 42 100 82 37
IIRON 48,000 36,000 58,000 54,000
jean: 121 33) 141 40)
IMAGNESIUM 7600 7700 5600 13,000
[MANGANESE 590U " 650 1300 700
{mercurY 0.13u 0.40) - -
ke 35 190 35 38
lPOTASSIUM 3700 4900 1600 9300

- Material analyzed for but not detected above minimum quantitation limit (MQL).

J Estimated value.

U Material was analyzed for but not detected. The number given is the MQL.
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TABLE 3

SUMMARY OF INORGANIC ANALYTICAL RESULTS
SURFACE SOIL SAMPLES

SPRAGUE ELECTRIC COMPANY

LANSING, ASHE COUNTY, NORTH CAROLINA

West of Main Building,

North of Main Building, Adjacent to the Nitric 20 feet West of Nitric
Adjacent to Drum and Sulfuric Acid and Sulfuric Acid
Background Storage Area Storage Tanks Storage Tanks
PARAMETERS (mg/ka) SE-55-01 SE-S5-02 SE-§5-03 SE-55-04
SODIUM 3600 - - -
VANADIUM 120 110 170 130
IZINC 76 260 68 86
ICYANIDE 0.66U - 0.86 0.89

Material analyzed for but not detected above minimum quantitation limit (MQL).

Estimated value.

Material was analyzed for but not detected. The number given is the MQL.




:

TABLE4

SUMMARY OF INORGANIC ANALYTICAL RESULTS
SUBSURFACE SOIL SAMPLES
SPRAGUE ELECTRIC COMPANY
LANSING, ASHE COUNTY, NORTH CAROLINA

North of Main Building,
Adjacent to Drum
Background Storage Area
PARAMETERS (mg/kg) SE-SB-01 SE-5B-02
LUMINUM 22,000 i 26,000

BARIUM 170 360
BERYLLIUM 0.53U R L
ICADMIUM 0.96U -
ICALCIUM : 2900 . 6600
ICHROMIUM 68 37
ICOBALT 23 23

. JCOPPER ' - 36 37
IRON 30,000 39,000
LEAD . S.6J 3.2)
MAGNESIUM 6300 9000
MANGANESE 560 620
NICKEL 24 18
POTASSIUM 2700 6300
VANADIUM 81 120
ZINC 47 \ 39

- Material analyzed for but not detected above minimum
quantitation limit (MQL).

Estimated value.

Material was analyzed for but not detected. The number givenis
the MQL.

-
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TABLES ¢
SUMMARY OF INORGANIC ANALYTICAL RESULTS
SEDIMENT SAMPLES
SPRAGUE ELECTRIC COMPANY
LANSING, ASHE COUNTY, NORTH CAROLINA
Downstream, West of Downstream, North of Downstream, Southeast
Facility on the Facility on the Surface Impoundment of Facility
Background New River New River East of Facility on the New River
PARAMETERS (mg/kg) 5S-5D-01 SE-SD-02 SE-SD-03 SE-SD-04 SE-SD-05
LUMINUM 37,000 6000 17,000 290,000 12,000
BARIUM 290 51 120 55 98
ICALCIUM 2400 1500 3400 750 1500
ICHROMIUM 48 17 36 23 26
ICOBALT 28 6.8 17 5.7 12
\ COPPER 32 35 53 46 22
‘c\; IRON 49,000 12,000 25,000 13,000 18,000
. LFAD 31 17) 274 73] 9.2}
MAGNESIUM 7800 -~ 1800 4400 1200 3600
MANGANESE 920 210 480 110 360
MERCURY 0.18U - - 0.80J -
NICKEL 28 28 21 15 14
POTASSIUM 4500 - 2500 1600 2100
SODIUM u - - 9100 -
VANADIUM 100 32 67 43 45
ZINC 99 39 100 48 49
ICYANIDE 0.91U - - 1.7 -

Material analyzed for but not detected above minimum quantitation limit (MQL).
J Estimated value,

U Material was analyzed for but not detected. The number givenis the MQL.




Elevated inorganic concentrations were detected in three of the surface water samples. Sample
SE-SW-02, collected downstream on the New River west of the site, contained copper (29 ug/l; 7 times
MQL), sodium (13,000 ug/l; 5 times MQL), and zinc (43 ug/l; times MQL). The surface water collected
from a surface impoundment (SE-SW-04) contained calcium (11,000 ug/l; 3 times background),
manganese (120 ug/l; 6 times MQL), and sodium (47,000 ug/l; 19 times MQL). SE-SW-05 was collected
downstream on the New River southeast of the site. This sample contained elevated concentrations

ofiiron (800 ug/l; 4 times MQL) and manganese (100 ug/l; 5 times MQL).

Most of the metals detected can be attributed to operations at the facility. The plant manufactures
aluminum electrolytic capacitors. Many metals are commonly found in a binary system with
aluminum, including beryllium, copper, iron, manganese, nickel, lead, and zinc (Ref. 27). These and
other impurities can be removed from aluminum in the etching bath process. This could explain their
presence in samples collected during the investigation. The source of the mercury (identified in
estimated values in two of the samples) is uncertain. The major use of mercury is in electrical
- applications such as batteries, electric lamps, wiring and switching devices (Ref. 28).
Summaries of organic results can be found in Tables 7, 8, and 9. There were no organic compounds
detected at elevated levels in any of the samples cdllected. There were, however, several polynuclear
aromatic hydrocarbons detected in estimated concentrations in a few of the onsite soil samples.

These contaminants were not, however, at concentrations above the MQLs for those compounds.

-22-



e rr R R SRR ENTNAN

TABLE?7
SUMMARY OF ORGANIC ANALYTICAL RESULTS
SURFACE SOIL SAMPLES
SPRAGUE ELECTRIC COMPANY
LANSING, ASHE COUNTY, NORTH CAROLINA
: \ Waest of Main Building,
North of Main Building, Adjacent to the Nitric 20 feet West of Nitric
Adjacent to Drum and Sulfuric Acid and Sulfuric Acid
Trip Blank Background Storage Area Storage Tanks _ Storage Tanks
PARAMETERS {ug/kg) SE-TB-01S SE-55-01 SE-S5-02 SE-55-03 SE-55-04
XTRACTABLE COMPOUNDS
IACENAPHTHENE - 890U 81 - -
FLUORENE - 890u ¢ 861 - -
PHENANTHRENE - 890U 780J 1304 -
L, fanTHRACENE - 890U 190) ‘ - -
JFLUORANTHENE . 890U - 160 -
PYRENE - 890U : 4804 - -
CHRYSENE - 890U 310) - -
BENZO(B AND/OR K)FLUORANTHENE - 890U 420) - -
BENZO-A-PYRENE - 890U ’ 430) - -
INDENO (1,2,3-CD) PYRENE - 890U 210) - -
BENZO(GHI)PERYLENE - 890U 230 - -
JUNIDENTIFIED COMPOUNDS - 70004/5 800} 3000)73 -
BENZACEPHENANTHRYLENE(1) S00JN

Material analyzed for but not detected above minimum quantitation limit (MQL).
Estimated value.

Material was analyzed for but not detected. The number givenis the MQL.
Presumptive evidence of presence of material. - '

Tentatively identified and unidentified compound. This compound is not on Target Compound List and is reported only as detected in individual
samples; MQL not determined.
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TABLES

SUMMARY OF ORGANIC ANALYTICAL RESULTS
SUBSURFACE SOIL SAMPLES
SPRAGUE ELECTRIC COMPANY
LANSING, ASHE COUNTY, NORTH CAROLINA

.25-

¢ North of Main Building,
. Adjacent to Drum
Background Storage Area
PARAMETERS (ug/kg) SE-SB-01 SE-SB-02
, EXTRACTABLE COMPOUNDS
PHENANTHRENE 810U 1104
: FLUORANTHENE © 810U 91)
J Estimated value. :
' U Material was analyzed for but not detected. The number givenisthe
MQL. :
i . : .
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TABLE9

SUMMARY OF ORGANIC ANALYTICAL RESULTS
SEDIMENT SAMPLES
SPRAGUE ELECTRIC COMPANY
LANSING, ASHE COUNTY, NORTH CAROLINA

Downstream, West of Downstream, North of Downstream, Southeast
Facility on the Facility on the Surface Impoundment . of Facility on the
Background New River New River West of Facility New River
PARAMETERS (ug/kg) SE-SD-01 SE-SD-02 SE-SD-03 SE-SD-04 SE-SD-05
PURGEABLE COMPOUNDS
ICHLOROFORM 1ou - 6) - -
JEXTRACTABLE COMPOUNDS
PHENANTHRENE 1300U - 170J - -
DI-N-BUTYLPHTHALATE 1300V - 170} - -
FLUORANTHENE 1300V - 2204 - -
PYRENE 1300V - 120) - -
BENZO-A-PYRENE 380) - - - -
UNIDENTIFIED COMPOUNDS 10,0004/5 - 300042 . 30,000)14 50004/5
PHOSPHORIC ACID, DIOCTADECYLESTER(1) 2000JN 1000JN
PETROLEUM PRODUCT() N
YDROXYPHENYLMETHYLPHENOL(1) 700N

Estimated value.

zc\—l
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Material was analyzed for but not detected. The number givenis the MQL.
Presumptive evidence of presence of material.

Tentatively identified and unidentified compound. This compound is not on Target Compound List and is reported only as detected in individual
samples; MQL not determined.

Material analyzed for but not detected above minimum quantitation limit (MQL).
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5.0 SUMMARY

The surface water pathway is of concern from operations conducted at Sprague Electric Company.
Contaminants can enter the river directly via surface water run-off, or indirectly by downward
leakage through surface and subsurface soils, through percolation from the lagoon system, or by
rainfall, until they reach the water table which eventually discharges into the New River. The New
River is utilized for recreational fishing, boating and swimming. The groundwater pathway is also of
concern due to the use of the unconfined crystalline rock aquifer in the area. Within a 4-mile site
radius, approximately 600 municipal customers and 800 private residences utilize groundwater to
supply their potable water needs. The air migration and onsite exposure pathways are of least
concern at the facility due to restricted site access, however, onsite employees could be potentially

exposed to organic and inorganic contaminants detected in onsite surface soil samples.

The sampling investigation consisted of the collection of 16 environmental samples: four surface soil,
two subsurface soil, five sediment, and five surface water samples. No organic compounds were
detected at concentrations above the MQLs for those compounds. Several polynuclear aromatic
compounds were detected at estimated concentrations in a few of the onsite soil samples, but they
are not believed to be site related. Surface and subsurface soil samples collected near the drum
storage area and near the storage tank area were found to be contaminated with five different
inorganic contaminants. Inorganic contaminants of greatest concern include lead and zinc, which are
potential impurities removed from aluminum in the etching bath process. Mercury, which is utilized
in electrical applications, was detected in a subsurface soil sa‘mple collected near the drum storage
area. A sediment sample collected from a surface impoundmént contained several metals including
aluminum and mercury which are potentially site related. Analysis of surface water samples collected
downstream of the facility and from one of the facility’s surface impoundments revealed the
presence of six inorganic substances. Most notably, copper, iron, manganese, and zinc were detected,
and all are potential constituents of the aluminum etching bath process. it appears that these
inorganic contaminants have the potential to enter the New River.

Based on the analysis of possible migration pathways, the results of the sampling investigation, and

the information obtained from the references, FIT 4 recommends that this site be evaluated using the
HRS (effective March 14, 1991).
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WASHINGTON, D.C. 20460
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FFICE OF
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RESPONSE SUPERFUND &L -

MEMORANDUM

SUBJECT: PREscore Version 4.0 and the Updated-Superfund Chemical Data Matrix
FROM: Dave Evans, Director /8/ -

State/Tribal/Site Identification Center

TO: All Regional Site Assessment Chiefs

PREscore Version 4.0, a software tool used to help site assessment investigators
screen and score NPL candidate sites using the Hazard Ranking System (HRS) and the
Superfund Chemical Data Matrix (SCDM) database which interfaces with PREscore providing
chemical factor values and health benchmark values were updated recently enabling the site
investigator to assess an NPL candidate site with greater accuracy in evaluating risks to
human health and environment. Thus far, only PREscore Version 4.0, equipped with a SCDM
Chemical Data File, has been released to all users. The updated SCDM database was not
released concurrent with PREscore due to prioritized funding capabllltles during the

Continuing Resolution perlod as well as the need to conduct further testing to ensure
chemical value accuracy.

: Many of the PREscore users are very satisfied with the new software in regard to its
eff;cxency, accuracy and the ability to manage and document data. The new software
contains the following new capabilities.

- Contaminants and concentratzons that are re-selected automatically when updating site
iles created by previous versions of PREscore

'>

A larger Superfund Chemical Data Matrix (SCDM) file that contains updated toxicity and
benchmark values for all 397 contaminants, including more than 50 additional chemicals.

- Access to WordPerfect for documentation and reference list editing

- Site file output that is generated as a WordPerfect document

Of course, as with any new software tool, combined with the successes there are
initial system failures encountered as well. Because PREscore and SCDM have far greater
system 1mprovements and updated chemical data elements than the sum.of all previous
version improvements, system implementation and programmed data element problems are
likely to be encountered. Unfortunately, our rigorous system testing methods cannot detect
every problem. To date, thanks to regional assistance in the implementation and trouble
shooting effort, several contaminant-specific values in SCDM affecting site scores

developed using PREscore Version 4.0 have been identified (see table below) and are being
corrected.

Specific issues encountered include:

Contaminant Parameter  Issue

Asbestos

Lead Toxicity Default toxicity value assigned according to the Federal Register is
not properly implemented.

il Endosulfan I/II Air Gas Migration Migration potential value is incorrect and is less
the prev;ous release of SCDM. . -

o

PCBs Aixr Gas Mobility Mobility value is incorrect and is substantially greater than
the previous release of SCDM, which can result in an marked change in the site score.

Carbon Tetrachloride

l .
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Purpose and Intended Use of the Guidelines

These guidelines outline the minimum technical and administrative requirements for all
site assessments and site cleanups conducted pursuant to the Inactive Hazardous Sites
Response Act of 1987 (N.C.G.S. 130A-310 et.seq.) except for those cleanups conducted
under the Inactive Hazardous Sites Registered Environmental Consultant (REC)
Program. For additional information on the REC program, please refer to the REC
Program Rules and Implementation Guidance, June 2001.

These guidelines should be used by remediating parties at priority action sites when
responding to Site Assessment Request Letters, Site Assessment Orders, Site Cleanup
Request Letters, Remedial Action Orders, and Administrative Orders on Consent for
voluntary remedial actions not conducted under the REC program. Due to the wide
range of conditions encountered at hazardous substance disposal sites, the guidelines will
not address every conceivable situation. At most sites, the consultant will need to
prescribe additional sample collection and analysis based on site-specific conditions. The
importance of retaining a qualified and experienced environmental consultant cannot be
overemphasized.

Note: 1In order to receive branch approval, all voluntary site cleanups, whether
managed under the REC program or managed directly by the branch, must -
be conducted pursuant to a consent order with the division. “Independent 5
cleanups” conducted outside consent orders are no longer an option, and will L
not be acknowledged by the branch. :

i
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. Note I:

Note 2:

4112

The soil remediation goal for PCBs was established in
accordance with USEPA policy for cleanup of PCBs at
Superfund sites. The unrestricted use remediation goal for
PCBs is 1 ppm. This number may not be adjusted. It
represents a 1 x 10 cancer risk. However, higher levels can
remain in subsurface soils if (1) restrictive covenants, which
prevent exposure, are applied and (2) the remaining
concentrations of PCBs in soil are shown not to pose a threat to
groundwater (i.e. soils meet protection of groundwater
remediation criteria). Application of restrictive covenants
requires branch approval (see 4.2).

Some of the remediation goals shown in Table 4-1 may be
more stringent than natural background concentrations or
method detection limits. Cleanup to below site-specific natural
background concentrations (metals only) or method detection
limits (using the analytical methods specified in section -
A.7.1.2) is not required.

*Protection of groundwater” soil remediation goals
Procedure

In addition to meeting health-based remediation goals, soils
must meet a protection of groundwater remediation goal. The
remediating party may use a laboratory leachate analysis model
to determine the potential for soils to leach residual
contamination to groundwater. The branch recommends the
use of TCLP analysis to determine the leachability of
contaminants. If another laboratory model is used, the
remediating party must demonstrate its scientific validity, and
that its precision and accuracy are commensurate with its
stated use. Soils which leach organic contaminants in excess
of the groundwater remediation goals will require further
remediation. Soils which leach metals in excess of the
groundwater remediation goals (or natural leachable
background concentrations, whichever are less stringent) will
also require further remediation.

Alternatively the remediating party can use simple
scientifically-valid mathematical equations, employing site-
specific field data for all parameters, to calculate protection of
groundwater remediation goals. The use of generic values for
these parameters is not allowed.

Exceptions

4-2
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At sites that meet any of the following three conditions, the
“protection of groundwater” soil remediation goals do not

apply :

. 1. Residual soil contaminant concentrations (mg/kg) for
metals only, do not exceed the site-specific natural
background concentrations;

2. Residual soil contaminant concentrations (in mg/kg) for
both metals and organics, do not exceed values of twenty
times the corresponding groundwater remediation goals (in

mg/l);

3. Residual soil contaminant concentrations (in mg/kg) for
metals and organics, do not exceed the health-based soil
remediation goals (in mg/kg) described in section 4.1.1.1,
and either (a) or (b) applies:

(a) the remediating party has determined that all on-site
disposal and releases of hazardous substances occurred
prior to 1980, and sampling demonstrates that
groundwater is free of hazardous substances;

(b) the branch-approved remedial action plan for the site
includes active groundwater remediation and
demonstrates that the final remedy for groundwater will
address any future leaching of contaminants from soil
to groundwater. ' '

4.1.2 Remediation goals for groundwater

The branch's remediation goals for groundwater consist of the least
stringent of: (i) the health-based remediation goals shown in Table 4-2;
(ii) the method detection limits (using the analytical methods specified in
section A.7.1.2); or (iii) natural background concentrations (metals only).

The health-based remediation goals shown in Table 4-2 are based on the
lower of: (i) state groundwater standards (15A NCAC 2L .0202); (ii)
federal Maximum Contaminant Levels (MCL's); or (iii) non-zero
Maximum Contaminant Level Goals (MCLG's). For contaminants that
are not listed contact the branch.
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4.1.3 Remediation goals for sediments

4.1.4

Remediation goals for sediment are based on the most stringent of: (i) the
health-based soil remediation goals listed in Table 4-1 (or the upstream
“background” concentrations if less stringent); and (ii) remediation goals
sufficient to ensure that contaminated sediment will not cause exceedances
of the remediation goals for groundwater and surface water.

Remediation goals may be adjusted by the branch at the time of remedy
selection if warranted. If the preferred remedy (selection governed by the
feasibility study included in the Remedial Action Plan) can not achieve
the remediation goals provided, the branch will re-establish levels based
on the lowest concentration that can be achieved at the site given that
those levels must correspond to less than the maximum cumulative excess
cancer risk of 1 x 10 and a hazard index of 1.

Note I:  If contaminated sediments are located in a wetland or
other sensitive environment, the branch will weigh the
benefit of active remediation with the need for
protecting and preserving sensitive environments and
instead using passive remedies or institutional controls.

Note 2:  Atsites with surface water contamination, remediating
parties may need to plan the remedial action to address
continuing source areas first. For example, surface
water contamination may result from continuing
releases from soils. In this case, soils must be
remediated to whatever levels will ensure attainment of
the surface water remediation goals.

Remediation goals for surface water

Preliminary remediation goals for surface water are established by the
Division of Water Quality (DWQ) using State or Federal surface water
standards for the protection of human health and/or aquatic life. Final
remediation goals will be set at the DWQ standards or upstream
"background” concentrations, whichever are less stringent, with the
exception of the following two conditions: (1) if surface water
contamination is causing sediments to exceed cleanup criteria,
remediation of surface water will be necessary to eliminate this effect; (2)
if remediation of surface water is determined to cause unreasonable harm
to a wetland (or other protected environment) alternate goals will be
determined by the branch.

I oK SRR LRI
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4.2

4.3

Remediation Goals for Restricted Land Use

Under certain site conditions, it may not be appropriafe or feasible to meet the soil
or sediment remediation goals described in sections 4.1.1 and 4.1.2. The

. remediating party may propose (for branch review and approval) alternate soil or

sediment remediation goals based on a restricted land-use exposure scenario. The
process and requirements for proposing restricted land use as a remedy are
described in detail in Appendix D of these guidelines.

Additional Provisions

The branch considers “monitored natural attenuation” to be a potential remedial
alternative for attaining the remediation goals not a waiver of the remediation
goals. If natural attenuation of any contaminated medium is proposed, the
remediating party must demonstrate that it is supported by the results of the
feasibility study and that it is the preferred remedy.



Pt ettt

' 5 Table 4-1: Soil Remediation Goals’
: I % Hezardous substances identified with an asterisk exhibit both carcinogenic and non-carcinogenic effects. The carcinogenic remediation goal is listed
because it Is more stringent at the 1 x 107 risk concentration than the remediation goal for non-carcinogenic gﬂéct.r Cleanup below method detection
: limits, using analytical methods prescribed in the guidelines, is not required.
l Acetone 67641 30| N
Acetone cyanohydrin 75865 98 | N
I Acetophenone ' 98862 0098 | N
Acrolein 107028 002 | N
Acrylamide * 79061 011 ] C
. I Acrylic acid ' 79107 5800 | N
' Acrylonitrile * . 107131 021 C
5 I Aldicarb ‘ 116063 122 | N
T Aldrin * 309002 0029 | C
: Ally! alcohol _ 107186 62| N
‘ l ‘Allyl chloride 107051 600 | N
4-Aminopyridine 504245 024 | N
Ammonium sulfamate 7773060 2400 | N
l Aniline* 62533 85| C
Antimony and compounds (not listed below) ) 7440360 62| N
‘ Antimony pentoxide 1314609 7.8 N
. Antimony potassium tartrate 304610 14 | N
Antimony tetroxide 1332316 6.2 N
Antimony trioxide . 1309644 62| N
l Arsenic 7440382 4.4 N
Benzenc* 71432 065 C
I Benzidine * 92875 0021 | C
Benzoic acid 65850 48000 N
Benzofrichloride 98077 0.037 C
I Benzyl chloride 100447 089 | C
Beryllium and compounds 7440417 30| N
alpha BHC 1319846 0092 | C
I beta BHC 319857 0.32 C
gamma BHC (Lindane)* 58899 0.44 C
technical BHC (hexachlorocyclohexane, all isomers) 608731 032 C
l Bis(2-chloroethyl)ether 111444 021 | C
Bis(2-ethylhexyl)phthalate (DEHP)* 117817 351 C
Bis(chloromethyl)ether 542881 0.00019 C
I Bromodichloromethane * 75274 1 C
Bromoform (tribromomethane)* 75252 62| CY}
I Bromomethane 74839 078 | N
See Footnotes page 4-13.
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Table 4-1: Soil Remediation Goals' - (Cont.)

* Hazardous substances identified with an asterisk exhibit both carcinogenic and non-carcinogenic effects. The carcinogenic remediation goal is listed
because it is more stringent at the 1 x 10 risk concentration than the remediation goal for non-carcinogenic effects. Cleanup below method detection
limits, using analytical methods prescribed in the guidelines, is not required.

T Che JCASRA
1-Butanol . 71363 1220 | N
Butyl benzyl phthalate 85687 2400 | N
Cacodylic acid 75605 36 | N
Cadmium and compounds 7440439 74 | N
Captan* 133062 140 ) C
Carbaryl 63252 1220 | N
Carbon disulfide 75150 72| N
Carbon tetrachloride * 56235 024 | C
Chlordane * _ 57749 16 ] C
2-Chloro-1,3-butadiene 126998 072 | N
4-Chloro-2,2-methylaniline hydrochloride 3165933 1.1 C
4-Chloro-2-methylaniline 95692 0.84 C
4-Chloroaniline 106478 48 | N
Chlorobenzene . 108907 30| N
Chlorobenzilate * 510156 18| C
4-Chlorobenzotrifluoride 98566 240 | N
1-Chlorobutane 109693 142 | N
Chloroethane* 75003 3] C
Chloroform * . 67663 024 | C
Chloromethane 74873 12| C
beta-Chloronaphthalene 91587 780 | N
o-Chloronitrobenzene ' 88733 81 C
p-Chloronitrobenzene 100005 11 C
2-Chlorophenol , 95578 126 | N
o-Chlorotoluene 95498 32| N
Chlorpyrifos 2921882 36 | N
Chromium ITI and compounds 16065831 24000 | N
Chromium VI and compounds* 18540299 30 C
Copper and compounds 7440508 580 | N
Crotonaldehyde * 123739 0.0053 C
Cumene : 98828 32| N
Cyanide 57125 22 | N
Cyclohexanone , 108941 62000 | N
Dalapon : 75990 360 | N
DDD 72548 24| CY}
DDE 72559 17| C
See Footnotes page 4-13. ‘
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Table 4-1: Soil Remediation Goals® - (Cont.)

limits, using analytical methods prescribed in the guidelines, Is not required

" * Harardous substances {dentified with an asterisk exhibl both carcinogenic and non-carcinogenic effects.’ The carcinogenlic remediation goal is listed
because it is more stringent at the 1 x 10 risk concentration than the remediation goal for non-carcinogenic effects. Cleanup below method detection

CASRN.

50293

DDT* 171 C
Diallate 2303164 8| C
Diazinon 333415 11| N
Dibenzofuran 132649 58| N
1,2-Dibromo-3-chloropropane® 96128 045 C
1,2-Dibromoethane 106934 0069 C
Di-n-butyl phthalate 84742 1220 | N
1,2-Dichlorobenzene 95501 1400 | N
1,3-Dichlorobenzene 541731 26 | N
1,4-Dichlorobenzene* ‘106467 34 C
3,3-Dichlorobenzidine 91941 1.1 C
Dichlorodiflucromethane 75718 188 | N
1,1-Dichloroethane 75343 118 | N
1,2-Dichloroethane (EDC)* 107062 035 C
1,1-Dichloroethylene* 75354 0054 | C
1,2-Dichloroethylene (cis) 156592 86 | N
1,2-Dichloroethylene (mixture) 540590 86 | N
1,2-Dichloroethylene (trans) 156605 126 | N
2,4-Dichlorophenol 120832 36| N
-2,4-Dichlorophenoxyacetic acid (2,4-D) 94757 1383 | N
1,2-Dichloropropane* 78875 035 | C
2,3-Dichloropropanol 616239 36 | N
1,3-Dichloropropene * 542756 071 C
Dichlorvos * - 62737 171 C
Dicofol 115322 1.1 C
Dieldrin * 60571 0.03 C
Diethyl phthalate 84662 9800 | N
Diethylstilbestrol 56531 000014 | C
Dimethoate 60515 24 | N
3,3"-Dimethoxybenzidine 119904 351 C
3,3-Dimethylbenzidine 119937 0.053 C
1,1-Dimethylhydrazine 57147 019 | C
1,2-Dimethylhydrazine 540738 0.013 C
2,4-Dimethylphenol 105679 2400 | N|.
Dimethyl phthalate 131113 122000 | N
See Footnotes page 4-13.
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Table 4-1: Soil Remediation Goals' - (Cont.)

: l * Hazardous substances identified with an asterisk exhibit both carcinogenic and non-carcinogenic effects. The carcinogenic remediation goal is listed
. because it Is more stringent at the 1 x 10°* risk concentration than the remediation goal for non-carcinogenic effects. Cleanup below method detection
limits, using analytical methods prescribed in the guidelines, is not required
l 55455 8945 & 7 SHHEH Huni R anaen
1,2-Dinitrobenzene (o-Dinitrobenzene) -+ 528290 4.8 N
I 1,3-Dinitrobenzene (m-Dinitrobenzene) 99650 122 | N
1,4-Dinitrobenzene (p-Dinitrobenzene) 100254 48 | N
2,4-Dinitrophenol 51285 24| N
‘ I 2,4-Dinitrotoluene 121142 24 | N
: 2,6-Dinitrotoluene ' 606202 122 | N
Dinitrotoluene mixture NA 0.72 C
: l Dinoseb 88857 122 | N
Dioxins and Furans
2,3,7,8-Heptachlorodibenzo-p-dioxin (2,3,7,8-HPeCDD) NA 0.0004 C
I 2,3,7,8-Hexachlorodibenzo-p-dioxin (2,3,7,8-HxCDD) NA 0.00004 C
Octachlorodibenzo-p-dioxin (OCDD) NA 0.004 C
2,3,7,8-Pentachlorodibenzo-p-dioxin (2,3,7,8-PeCDD) NA 0.000008 C
l 2,3,7,8-Tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) 1746016 0.000004 C
2,3,7,8-Heptachlorodibenzofuran (2,3,7,8-HPCDF) NA 0.0004 C
p 2,3,7,8-Hexachlorodibenzofuran (2,3,7,8-HxCDF) NA | . 0.00004 C
Octochlorodibenzofuran (OCDF) NA 0.004 C
1,2,3,7,8-Pentachlorodibenzofuran (1,2,3,7,8-PeCDF) NA 0.00008 C
. 2,3,7,8-Pentachlorodibenzofuran (2,3,7,8-PeCDF) NA 0.000008 C
2,3,7,8-Tetrachlorodibenzofuran (2,3,7,8-TCDF) NA 0.00004 C
Diphenylamine 122394 300 | N
. 1,2-Diphenylhydrazine 122667 0.61 C
Diquat - 85007 26 | N
) Disulfoton , ‘ 298044 048 | N
I Diuron ) : 330541 24 | N
) Endosulfan 115297 74| N
Endothall 145733 240 | N
I Endrin . 72208 36| N
Epichlorohydrin 106898 152 | N
l Ethion 563122 62| N
2-Ethoxyethanol 110805 4800 | N
Ethyl acetate 141786 3800 | N
l Ethyl acrylate 140885 021 | C
Ethyl ether 60297 3200 | N
Ethyl methacrylate . 97632 42 | N
I See Footnotes page 4—1_3.
I. 4-9
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Table 4-1: Soil Remediation Goals" - (Cont.)

* Hezardous substances identified with an asterisk exhibit both carcinogenic and non-carcinogenic effects. The carcinogenic remediation goal is listed
because it Is more stringent ot the ] x 10° risk concentration than the remediation goal for non-carcinogenic effects. Cleanup below method detection

limits, using analytical methods prescribed In the guidelines, is not required

Ethylbenzene 100414 300 | N
Ethylene diamine 107153 240 | N
Ethylene oxide 75218 014 | C
Ethylenethiourea (ETU)* 96457 44| C
Formaldehyde 50000 1856 | N
Formic acid 64186 24000 | N
Furfural 98011 36 N
Glycidaldehyde 765344 48 | N
Heptachlor * 76448 0.11 C
Heptachlor epoxide * 1024573 0053 { C
Hexachlorobenzene* 118741 03 C
Hexachlorobutadiene * 87683 62| C
Hexachlorocyclopentadiene 77474 8 | N
Hexachloroethane * 67721 35 C
Hexachlorophene 70304 36| N
Hydrazine 302012 016 | C
Isophorone * 78591 510 C
Kepone 143500 0.027 C
Lead 7439921 400 2
Malathion 121755 240 | N
Maleic anhydride 108316 1220 | N
Maleic hydrazide - 123331 340 | N
Malononitrile 109773 024 { N
Mercury (inorganic) 7439976 46 | N
Methacrylonitrile 126987 042 | N
Methanol 67561 6200 | N
Methomyl 16752775 88| N
Methoxychlor 72435 62| N
2-Methyl benzenamine (2-methylaniline) 95534 2] C
2-Methyl benzenamine hydrochloride (2-methylaniline hydrochloride) 636215 274y C
Methyl chlorocarbonate 79221 12200 | N
4,4'-Methylene bis(2 chloroaniline)* 101144 37| C
Methylene bromide 74953 134 | N
Methylene chloride * 75092 89 | C|
Methyl ethyl ketone (MEK) 78933 1460 | N
See Footnotes page 4-13.
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Table 4-1: Soll Remediation Goals' - (Cont.)

* Hazardous substances identified with an asterisk exhibis bolh'cardnagmic and non-carcinogenic effects. The carcinogenic remediation goal is listed
because it is more stringent at the 1 x 10* risk concentration than the remediation goal for non-carcinogenic effects. Cleanup below method detection

limits, using analytical methods prescribed in the guidelines, Is not required

e

Methyl hydrazine 60344 0.44 C
Methyl isobutyl ketone (4-methyl-2-pentanone) 108101 158 | N
Methyl methacrylate 80626 40 | N
Methyl parathion 298000 3] N
2-Methylphenol (o-cresol) 95487 620 | N
3-Methylphenol (m-cresol) 108394 620 | N
4-Methylphenol (p-cresol) 106445 62| N
Naled 300765 24| N
Nickel and compounds 7440020 320 | N
Nitric oxide 10102439 1560 { N
2-Nitroaniline 88744 07| N
Nitrobenzene 98953 4| N
4-Nitrophenol 100027 92| N
N-Nitrosodiethanolamine 1116547 017}] C
N-Nitrosodiethylamine 55185 00095 | C
N-Nitrosodimethylamine 62759 0013 | C
N-Nitrosodi-n-butylamine 924163 0024 | C
N-Nitroso di-n-propylamine 621647 -0.0069 C
N-Nitrosodiphenylamine 86306 291} C
N-Nitrosopyrrolidine 930552 0.23 C
m-Nitrotoluene 99081 74| N
o-Nitrotoluene 88722 74| N
p-Nitrotoluene 99990 741 N
Octamethylpyrophosphoramide 152169 24 | N
Paraquat 1910425 54| N
Parathion 56382 74| N
Pentachlorobenzene 608935 98 | N
Pentachloronitrobenzene * 82688 1.9 C
Pentachlorophenol * 87865 3] C
Phenol 108952 7400 | N
p-Phenylenediamine 106503 74| N
Phenylmercuric acetate 62384 098 | N
Phorate 298022 24 | N
Phosphine 7803512 36 | N
Phosphorus (white) 7723140 032 | N
See Footnotes page 4-13.
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Table 4-1: Soil Remediation Goals’ - (Cont.)

* Hamardous substances identified with an atterisk exhibit both carcinogenic and non-carcinogenic effects. The carcinogenic remediation goal is listed
because 1t Is more stringent at the 1 x 10* risk concentration than the remediation goal for non-carcinogenic effects. Cleanup below method detection
limits, using analytical methods prescribed in the guidelines, is not required.

i N
Phthalic anhydride 85449
Polychlorinated biphenyls (PCBs)® 1336363 1 3
Polynuclear aromatic hydrocarbons
Acenaphthene 83329 740 | N
Anthracene 120127 4400 | N
Benzo[a]pyrene ' 50328 0062 ] C
Benzo[b]fluoranthene 205992 0.62 C
Benzo[k]fluoranthene : 207089 62| C
Benz[a]anthracene 56553 062 | C
Carbofuran 1563662 62| N
Chrysene 218019 62| C
Dibenz[a,h]anthracene 53703 0.062 C
Fluoranthene 206440 460 | N
Fluorene 86737 520 | N
Indeno(l1,2,3-cd)pyrene 193395 0.62 C
Naphthalene : 91203 112 | N
2-methyl Naphthalene 91576 112 | N
Pyrene 129000 460 | N
Pronamide 23950585 ‘920 | N
Propargite 2312358 240 { N
Propargyl alcohol 107197 24| N
Propazine 139402 240 | N
Propylenc oxide 75569 19 C
Pyridine 110861 122 | N
Quinoline 91225 0.041 C
Selenious acid 7783008 62| N
Selenium 7782492 78| N
Selenourea 630104 62| N
Silver and compounds : 7440224 78 | N
Sodium fluoroacetate 62748 - 024 | N
Strychnine 57249 36| N
Styrene 100425 3200 | N
1,2,4,5-Tetrachlorobenzene ‘ 95943 3.6 N
1,1,1,2-Tetrachloroethane * 630206 3 cl
1,1,2,2-Tetrachloroethane®* 79345 038 C
Sea Footnotes page 4-13.
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Table 4-1: Soil Remediation Goals' - (Cont.)

* Hazardous substances identified with an asterisk exhibir both carcinogenic and non-carcinogenic effects. The carcinogenic remediation goal is listed
because it Is more stringent at the 1 x 10* risk concentration than the remediation goal for non-carcinogenic effects. Cleanup below method detection :
limits, using analytical methods prescribed in the guidelines, is not required, .

Tetrachlorocthylene (PCE)* - 127184 571 €
2,3,4,6-Tetrachlorophenol 58902 360 N
a,a.a-Tetrachlorotoluene : 5216251 0.024 C
Tetraethyldithiopyrophosphate 3689245 62| N
Thallium and compounds N/A 104 | N
Thiofanox 39196184 36| N
Thiram 137268 62| N
Toluene 108883 3200 | N
Toluene-2,4-diamine 95807 015 | C
Toluene-2,6-diamine — 823405 2400 { N :
p-Toluidine - 106490 26 | C
Toxaphene 8001352 044 | C ;
1,1,2-Trichloro-1,2,2-trifluorocthane 76131 460000 | N E.
1,2,4-Trichlorobenzene . 120821 130 | N
1,1,1-Trichloroethane 71556 126 | N .
1,1,2-Trichloroethane * 79005 084 | C
Trichloroethylene (TCE)* 79016 28| C
Trichlorofluoromethane 75694 78 N
2,4,5-Trichlorophenol 95954 1220 N
2,4,6-Trichlorophenol 88062 4| C
2-(2,4,5-Trichlorophenoxy)propionic acid - 93721 98 | N :
2,4,5-Trichlorophenoxyacetic acid 93765 12 | N =
1,1,2-Trichloropropane 598776 3| N
1,2,3-Trichloropropane * 96184 00014 | C
1,3,5-Trinitrobenzene 99354 42| N ‘
Vanadium 7440622 110 | N
Vinyl acetate 108054 8 | N B
Vinyl chloride 75014 015 | C
Xylene (mixed) 1330207 280 | N i
Zinc - 7440666 4600 | N
Zinc phosphide 1314847 46 | N
1 - Adspted from USEPA Region IX, 2000 Preliminary Remediation Goal Table, cxec'pt as noted.
2 -  TheRGis based on USEPA guidance on lead cleanup levels.
3 - TheRGisbased on USEPA policy for cleanup of PCBs at Superfund Sites. The Branch is currently reviewing the PCB remediation goal
policy and may issue further guidance at a later date.
C -  TheRG is bascd on the carcinogenic endpoint and corresponds to an excess lifetime cancer risk of 1 in 1,000,000.
1:' - TheRGBbasedonlhcnon-wcmogmnmdpomtmdcm:spondslonhm:dqnohcmofo.z.

A - Not Availsble.
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Table 4-2: Groundwater Remediation Goals

For each contaminant the lower of the 15A NCAC 2L standard or Interim standard, the USEPA non-zero MCLG, or the USEPA MCL was
retained as the remediation goal. All RG's unless otherwise specified by footnotes are the 154 NCAC 2L standard or interim standard. Cleanup
below method detection limits, using analytical methods prescribed in these guidelines, is not required.

Acenaphthene

Acenaphthylene ' 208968 210
Acetone 67641 700
Acrylamide 79061 0.01
Anthracene 120127 . 2100
Antimony" 7440360 6
Arsenic 7440382 50
Barium 7440393 2000
Benzene 71432 1
Benzoic acid 65850 28000
Benzo(a)anthracene 56553 0.05
Benzo(b)fluoranthene 205992 ©0.047
Benzo(k)fluoranthene 207089 0.47
Benzo(g,h,i)perylene _ 191242 210
Benzo(a)pyrene 50328 0.0047
Beryllium' ’ 7440417 4
Bis(2-chloroethyl)ether 111444 0.031
Bis(2-ethylhexyl)phthalate . : 117817 3
Bromodichloromethane 75274 0.6
Bromoform 75252 - 0.19
n-Butylbenzene 104518 70
sec-Butylbenzene ’ . 135988 70
tert-Butylbenzene ‘ 980606 70
Butyl benzy! phthalate 85687 100
Cadmium 7440439 5
Caprolactam ' 105602 3500
Carbon disulfide : . 75150 700
Carbofuran 1563662 36
Carbon tetrachloride ‘ 56235 0.3
Chlordane 57749 0.027
Chlorobenzene 108907 ' .50
Chloroethane . . 75003 2800
Chloroform 67663 0.19

4-14
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Table 4-2: Groundwater Remediation Goals - (Cont.)

For each contaminant the lower of the 154 NCAC 2L standard or interim standard, the USEPA non -zero MCLG, or the USEPA MCL was retained
at the remediation goal. All RG's unless otherwise specified by footnotes are the 154 NCAC 2L standard or interim standard. Cleanup below method
detection limits, using analytical methods prescribed in these guidelines, It not required.

Al

Chloromethane 74873 2.6
2-Chlorophenol 95578 0.1
2-Chlorotoluene 95498 140
Chromium 744073 50
Chrysene 218019 5
Copper 7440508 1000
Cyanide 57125 154
Dibenz(a h)anthracene 537030 0.0047
Dibenzofuran 132649 28
1,2-Dibromo-3-chloropropane 96128 0.025
Dibromochloromethane 124481 041
ortho-Dichlorobenzene (1,2-Dichlorobenzene)’ 95501 620
meta-Dichlorobenzene (1,3-Dichlorobenzene) 541731 620 §
para-Dichlorobenzene (1,4-Dichlorobenzene) 106467 75
p.p"-Dichlorodipheny! Dichloroethane (DDD) 73548 0.14
p,p"-Dichlorodiphenyltrchloroethane (DDT) 500293 0.1
Dichlorodiflucromethane (Freon-12) 75718 1400
1,1-Dichloroethane 75343 700
1,2-Dichloroethane - 107062 038
1,1-Dichloroethylene 75354 7
cis-1,2-Dichloroethylene 156902 70
trans-1,2-Dichloroethylene 156605 70
2,4-Dichlorophenoxy-acetic-acid (2,4-D) 94757 70
1,2-Dichloropropane 78875 0.56
1,3-Dichloropropene 542756 0.2
Dieldrin 60571 0.0022
2,4-Dimethylphenol 105679 140
Disulfoton 298044 0.28
Diethyl phthalate 84662 5000
Di-n-butyl phthalate 84742 700
Diquat' 85007 .20
para-Dioxane 123911 7
| 2.3.7,8-tetrachlorodibenzo-p-Dioxin (2,3.7.8-TCDD) 1746016 2.2x10”
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Table 4-2: Groundwater Remediation Goals - (Cont.)

For each contaminant the lower of the 154 NCAC 2L standard or interim standard, the USEPA non -zero MCLG, or the USEPA MCL was retained
as the remediation goal, All RG's unless otherwise specified by footnotes are the 15A NCAC 2L standard or interim standard. Clearup below method .
detection limits, using analytical methods prescribed in these guidelines, is not required. ;

Diphenyl 92524 350
Endosulfan II (beta-endosulfan) 115297 42
Endrin 72208 2
Ethyl acetate 141786 2600
Ethlylbenzene 100414 29
Ethylene dibromide ‘ 106934 0.0004
Ethylene glycol . N/A 7000
Fluoranthene 206440 280
Fluorene o 86737 280 :
Heptachlor - 76448 0.008 :
Heptachlor epoxide - 1024573 0.004
Hexachlorobenzene 118741 0.02
Hexachlorobutadiene 87683 0.44
;—chachlorocyclobcxanc Isomers (total ch?chlgrobcxxmc: 608731 0.019
includes alpha, beta, delta, gamma, and epsilon isomer)
Hexachlorocyclopentadiene! 608731 50
2-Hexanone 591786 280
Indeno(1,2,3-cd)pyrene . 193395 0.047
Isophorone 78591 36.8
Isopropyl benzene 08828 70 i
Isopropyl ether ‘ 108203 70
Lead 7439921 15 :
Lindane 58899 0.2
Mercury , 7439976 1.1
Methanol 67561 3500
Methoxychlor 72435 35
Methyl ethyl ketone 78933 170
Methylene chlonide 75092 5
2-Methylnaphthalene 91576 28
3-Methylphenol (m-cresol) 108394 35
4-Methylphenol (p-cresol) 106445 3.5
Napthalene 91203 21
Nickel 7440020 100
4-16
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Table 4-2: Groundwater Remediation Goals - (Cont.)

For each contaminant the lower of the 15A NCAC 2L standard or interim standard, the USEPA non -zero MCLG, or the USEPA MCL was retained
as the remediation goal. All RG's unless otherwise specified by footnotes are the 154 NCAC 2L standard or interim standard. Cleanup below method

detection limits, using analytical methods prescribed in these guidelines, is not required.

N-Nitrosodimethylamine 62759 0.0007
Pentachlorophenol 87865 0.3
Phenanthrene 85018 210
Phenol 108952 300
Phorate 298022 14
PCBs! 1336363 0.5
N-Propylbenzene 103651 70
Pyrene 129000 210
Selenjum 7782492 50
Silver 7440224 18
Simazine' 122349 35
Styrene 100425 100
2,4,5-TP! 93765 50
1,1,2,2-Tetrachloroethane 79345 0.17
Tetrachloroethylene 127184 0.7
2,3,4,6-Tetrachlorophenol 58902 210
Thallium 7440280 2
Toluene 108883 1000
Toxaphene 8001352 0.031
1,2,4-Trichlorobenzene 120821 70
1,1,1-Trichlorocthane 71556 200
1,1,2-Trichloroethane' 79005 5
Trichloroethylene 79016 2.8
1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113) 76131 210
Trichloroflucromethane 75694 2100
1,2,3-Trichloropropane 96184 0.005
1,2,4-Trimethylbenzene 95636 - 350
1,3,5-Trimethylbenzene 108678 350
Vinyl chloride 75014 0.015
Xylenes 1320000 530
Zinc 1310000 2100
1-USEPAMCL
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;lm—zs-as THU 15:13  DELTAZNIRONENTAL CONS  FAX MO, 41246785 P. 12
f . Ref. 14
MG 25 1998 |
' ® H#Y0 Ozk Turnplky, A-AX)
Brown & Root Environmental ' o 0

- 93-AB48

August 18, 1983

Mr. Stevs Zbur

Sanlor Project Managar

Delta Environmental Consuhtants, lt\c.
8701 Carme! Road

Sulte 200

Charlotts, North Carolina 28226-3801

Subject:  Final Report
Delta Project No. 50-92-105.15
Brown & Root Project No. NG60
Praliminary Environmental Sampling

Speico Facllity
Lansing, North Carqlina

Dnr Stavs:

Brown & Root Environmentsl appreciates the opportunity to work with Daha E"V""’n""""’
Consultants on the above refsrenced project.

This report containa 3 description. of the activitiss and the methods used to complets the scops of
work. In addition, the results of the sludge soundings and water depth measurements ars included.
We have forwarded this part of the final report before the lab results are available so that Dalta can
procesd with the volume caleulstlons and closura plans. The lab report will be provided as soon as
possible.

Brown & Root Bnvironmantal looks farward 1o working with Dsita Environmental Conauhtants on the
closure of the lapoons Incated 3t the Lansing, NC facility. If you have any qusstions about thls
report or any of tha Information it contains, please fesl fras 1o call elther myssit or Dan Bowsar at
our Oak Ridge, Tennessese office at (615) 483-9900.

mconlv.

gl B -

Swains Skean
Project Manager

$8:ymh

cc:  Mr. Danie! A. Bowsar
File NG580/db

H

v : : : C s e PO

A Halliburem Cumpany
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On August 11, 1993, Brown & Root Environmental (B&RE) entered into a3 subcontract with Delta
Environmaental Consultants, Inc. (Deka). This contract detalled the collacdon of watar samples and
depth soundings of bottom gediments (sludge) contsined in a lagoon located at the United Chemi-
Con Manufacturing facility in Lanaing, North Carolina. ‘This lagoon had been used by Spragus
Elecuie Company for approximately forty years as a settling pond to stors and raclaim aluminum
oxide sludge gensrated by their plant processes.

The scops of work contained in the above referanced contract included ths following:
- Mobilizatian of a two man crew and squipment;

=  Collsction of grab samples from each lagoon lnd submit tham to an approved lab for
, analylil s derailed In Dahta's RFP;

=  Parform sludge soundings and water level messuramants;

=  Prepars and submit to Delta a final report including the results of tha lab snalysis and
the sludge soundings.

B&RE representatives mobilized on August 12, 1993, Upon arrival at the site, it was discoversd
that only three of the lagoons (nos. 2, 6 & 7) contained watar. Thess lagoons were sampled based
on methods contained in the EPA's Compendium of Superfund Field Operations Mathods. Tha
water samples ware collected from & boat st sampls points designated by Dalta . The samples were
packaged as per lab and BARE protocol, preserved at approximately 4°C. and forwarded to the lab
for analysia. The water contained In lagoons 2 and 6 was obsarved to be a bright gresn color while
water from number 7 was dsrk brown. ‘Ths water depth measuraments are shown in Table L.
Please nots thar the entrias for lagoon number 2 indicate an abssncs of water. Whila there was »
small voluma of water present in the lagoon, none of the designated sample points fell within the
pool. The water in this lagoon measured </= six inches and coversd an ares of approximately
10' x 25",

The sludge soundings snd wster depth measuremsnts were parformed by using clesr pve plpe to
collact an undisturbed sample of the bottom xludge. Tha clear pve tubs was advanced into the clay
liner of the lagoons to a depth of approximately six inches. This formed a clay plug in the tube,
trapping the sludge sample above it and allawing retrisval of the sample. The siudge depth was
then detstmined by dirsct measurement of the sampls. The water leval wag measured by marking
the top of the warer surface level and maeasuring down to the top of the sludge sample. At tha
same tuma, the samples wearse visually sxamined for stratifiegtion. it was noted that in ssvars!
locations in the upper lagoons {#'s 1,2,3,445) there appoared to exist u 3°-57 layer of aikty clay.
The sludge cantained in the lowsr two lagoons, no. 8 and no. 7, waa distincdy diffarent in texture
and color than the sludge In the other lagoons. The sludge was obsarved to bs black in color and of
less consistency. Tha sludge sounding values ara also recorded in Table I. _

!
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COUNTY OF ASHE_

. 93/14/1935 10:56 9192468427 _
[Jm-es-os T 15 DELT_IWIRONHENTAL COIES FAX NO, 412¢::3785 P. 15
I TABLE |
LOCATION SLUDGE DEPTH WATER DEPTH LOCATION SLUDGE DEPTH WATER DEPTH
I 1.1 - 48 0 4.1 40 0
1.2 31 0 4.2 57 0
4.3 48 0
l 2.1 43 0 4.4 70 0
2.2 54 0 a5 45 0
2.3 14 0 4.6 4B 0
l 2.4 45 0 a7 87 0
2.5 27 0 4.8 88 0
2.6 22 0 4.9 a3 o}
I 2.7 18 0 4,10 63 0
2.8 27 0
2.9 To12 0 5.1 106 o
2.10 8 0 5.2 g1 0
2.11 12 o} 5.3 27. o}
2,12 16 0 5.4 103 0
3 19 0 5.5 . g1 0
4 13 0 5.8 90 (o}
2.15 20 o 5.7 . 45 o
l 5.8 S 3 o
3.1 30 0 5.9 83 ]
3.2 27 0 %.10 : 77 0
a3 18 o] 5.11 . 41 o
3.4 24 0
3.5 48 0 6.1 16 42
3.6 : 32 0 6.2 12 49
3.7 23 - o) 6.3 11 52
3.8 18 0 6.4 11 54
2.9 as 0 8.5 13 52
I . 66 B 47
: , 7.1 10 72
xll:nm measuraments are recorded in inches 7.2 10 77 -
7.3 12 84
7.4 13 96
) : 7.5 12 80
l 7.6 13 85
7.7 12 a7
7.8 13 ]
I 7.9 12 84
. 7.10 12 a8
Page 1
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- | # Ook Ridgu Turnpike, A1
Brown & Root Environmental Ol Rulje TN 360
83.A682

Sepramber 17, 1893

Delta Enviranmantal Consulanta, Inc.
6701 Carme! Road
Suite 200

" Charlotts, North Carolina 28226-3901

Attention: Mr. Stevs Zbor, P.G.
Senior Project Manager

Sub}uc‘n Final Dallvarable _
Delta Project No. 50-92-105.18
Brown & Root Projsct No, NGSD
Preliminary Envitonmental Sampling
Speico Facility
Lansing, North Carolina .

Dear Stave:

Plesss find enclosed the hard copy analytical rasults of the samples collscred during the sampling
event conducted at Speico's Lansing, North Carolina facility on August 12, 1883,

This consttutes the final daliversble assoclated with the abova referenced statement of work, Tha
invoice for this project will be processed ax this time and forwardsd to you during the next billing

cycia.

Brown & Root Environmenta! looks forward to working with Dalhta Environmonnl Consultants on
this and any other future projects. If you havs any questions about this report or any of the
Information it containg, pleass fsal free to call wither myssif or Dan Bowser st our Oak Ridge,
Tennessee office at (615) 483-9300.

Sincaraly,

Projsct Manager

SS:yma '

Enclosure |

cs:  Mr. Danlel A. Bowser, Halliburton NUS

Mas. Chris Savin, Halliburton NUS
Flla N.GSO/Cat 2.4/db

A Halliburton Company
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ENVIRONMENTAL TESTING & CONSULTING, INC.

I % I I 202 walnut Grove: Rosd @ Memplus. [N 1S111 @ (901) 327-2760 & FAX (YD) 8276334
‘ . . . Founded 1972

August 30, 1993

Mr, Swailne Skean

Brown & Root Environmental
800 Qak Ridge Turnpike
Jackson Plaza A-600

Oak Rldge, TN 37830

REF: ANALYTICAL TESTING
SAMPLE DATE: 08/12/%3 :
SITE ID: DELTA/SPELCO -~ LANSING, NC
SAMPLE ID: #2, 6, 7 POND/SURFACE SAMPLES (AQUEQUS)

Deay Mr. Skeen:

The ahove referenced sitae has beaen analyzed per your instructiens.

The tests wera performed in our laborateo &?02027) in accordance with
Standard Methods, 17th Edition and the sin Wasta Nanual, SW-846. The
results are shown below and on the attached Organic Analysis Data Shests

. conpositea of 2,6,7 Method Date
R

) 6.6 4300-B 08/13/93 SH
Biochemical Oxygen Demandg 21 5210-8 08/13/93 1¥
Total Suspended Solids a6 2540=D 0B/18/83 TG
Cherical Oxygen Demand 11¢ 5220=B 08/23/93 1M
Dissolved Oxygen 10.5 4500-G 08/13/93 LM
Aluminum . 2.41 3111-D 08/26/93 BB
Arsenic <0.002 3114~B 08/17/93 JF
Barium . <0,03 3111-D 08/26/93 BB
Cadmium <0.002 3111-B 08/25/93 BB
<0,02 : 3111-B 08/25/52 ‘BB
<0.05 3111-B 08/25/93 BB
Ty <0.001 3112-B 08/17/93 SH
Selenium . <0.002 : 3114-B 08/17/93 J?
Silver <0.01 3111-B 08/26/93 BA

Please call our offica if you have any questions.
Sincaraly,

Ll o Wl

Randall H. Tﬁomas

Vice President

>

I Bl EE EE B e
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I FEB-23-05 THU 15:15  DELTY" AVIROMMENTAL CONS  FAX NO. 412:38785 P.18
o e | ENVIRONMENTAL TESTING & CONSULTING, INC.
l ’ Ju4 Walnug Grove Road  Memphus, N SBL1T = 101) 3272750 @ F:_\X (V01) 82745884 ’

Founded 1972

Saptember 8, 1993

Mr. Swaine Skeaen

Brown & Root Environmental
800 Oak Ridge Turnpike
Jacksen Plaza A-600

I Oak Ridgo, ™™ 37830
REF: ANALYTICAL TESTING
SAMPLE DATE: 08/12/93
I SITE ID: DELTA/SPELCO = LANSING, NC
SAMPLE J.‘D: #2, 6, 7 POND/SURFACE SAMPLES (AQUEOUS)
I Dear Mr. Skean:

Due to instrumentation preblems the above referenced site was
screened by Method 801078020 and quantitated by Method 8240.

‘Please call our office. if you have any questions.
nceresly,

i

4

Michael Kauffnman
Labozatory Manager

1b
0813-003
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- DATE ARRIVED

DTANE ;IR0 & BOO? ZNVIRCHMENTAL
: JLAL/SPEA-LAISI, X.C.
: 03/12/93 -

P J08/LY/93
! _AQUECUS

|

9102468427

L COUNTY OF ASHE .
DELTA: VIRONUENTAL CONS  FAX NO, 41247785

DIVIROOENTIL TESTING A CONSOLTING, INC.

| ¥DOHIS, T8
- GE/MS FRACTION - WLAYILE COMPOMMS

PROJICY £

TS MAME = _0813-005.00C
SNGLE § ¢ _0813-005-4__

DATE ANALYZXD
Anurst

PAGE- 28

P. 18

! _08/26/93

s I8

ETROD (SW-846) 1 _s2d0_

QUAKTITATION LINIT

mu '*\R_';"
g
| R:‘

SINPLE RESOLTS
QAROND WITS:(pob) L :(ppb)
BeAtane m, 5 __
Bronodichlorenathane .n_ —
Bromfora i —_—
Reonomsthine N . D N N
Caxbos Tetrachloride I . 5
Gilazobenzane n_ -5
(aloredibronosethane m_ 5
Chlorosthane A . I —_5
muml vinylether ___ D ___ S B
o] P . S— —— e
Qloroaethoe S B —S
1,2-Dichlcrabenians - R —
1,3-Dichlorobensens B __ . —_—
1,4-dichlorobanzens —e
Mchiorodiflusronathane D S
1,1-Dichloroethana 0 __ .
ﬁ-gcum —_— —_—
trang-]1,2-Dichloroethens —r -5
¢is=1,3-Dichloropropena —m —a
1bangans i __ 5
Nothyless Chloride S N e
1,1,2,2-Tetzachloroethane  __ 0D —— e
Tolvea — ——
1,1,2-Trichloroathane _m _ —
Trichlorsetheds —_—t s
vinyl Chlozide I . N —
xy J ——— el ¥ casm——
SURROGATE RESULY EXP (ppb) tREC  (QC LINITS
1,2-Dichlarcethane~dy _58.3 50,0 11 76=-314_
Toluane-af _5(. 50.0 108 “'110_ )
~ {=Rronoflucrabensans _B6. 50.0 113 $6-115_ -




¥
i
'

'

83/}4/1995 10:56
|’m—aa—gs THU 15:18

9182468427

e

DELTL - IVIRONHENTAL CONS

COUNTY OF ASHE,:'\
FAX NO. 41272785

PAGE
P, 20

I PXVIROMENTAL TESTING LD CONSULTING, INC.
¥ROXLS, T :
‘. GC/MS FRACYION ~ VOLATILE COKPOIIDS
ilcumun ¢ DRONF & ROOT EXVIRGHNENTAL FROIXCT § DAYE AMALYZED : _08/26/93
; DLYsY i ©
SITTID ¢ DILTA/SPOLLO-LARSTIG, X.C.
SANPLE 1D ! _f6 QB .
SUCLE DATE @ _08/12/9} YILZ RIME : _D813-00%,.DOC
DATR ARRIVED ¢ _O8/LY/9) SUPLE § ¢ _0B13-005-3 WETHOD (Si-846) t _8240_
IHATII! 1 _AQUEQDS
SANPLY RESULTS
l COMPOUID DTS (ppd) KU :{ppd)
Banzene n____ e e
: Aroncdichlorosethans —tD S
I Bronosethane , — —

. Carbon fetrachloride —tD ——
Chlorobenzend _n__ T
thlapodibrononetiane -_-n____ FENENES. DU

i Chloroethans S
i=Chloroathyl vinyl etber _® — 0
J——-ﬂ A—
|| 1,2-pichlcrobensens n____ -

. 1,4-Dichlorobmzene o L
Biehhumdithunuleunmc - —
1,2-Dichlorosthane _—r —

II trang=1,2Dichloroathane ____9_ S
J"M:’ix Dichlocopropene:  __MD_ ) "'g"“
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SITE ASSESSMENT
Final Site Inspection Prioritization
Sprague Electric Company
La‘nsing, Ashe County, North Carolina

NCD003167780
WastelLAN N2 02619

1.0 Introduction

B&V Waste Science and Technology was tasked to conduct a Site Investigation
Prioritization (SIP) for the Sprague Electric Company in Lansing, Ashe County,
North Carolina. This study was performed under the authority of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and
the Superfund Amendments and Reauthorization Act of 1986 (SARA).

The SIP will update the Site Inspection conducted by the Halliburton NUS
Environmental Cofporation on September 6, 1991, which was performed prior to the
implementation of the revised Hazard Ranking System. Sources of information used
in this evaluation include EPA CERCLA file material, as well as documentation
generated during a target survey. The SIP will quantify the threats posed by the site
and provide'suﬁcient documentation in order to decide on the appropriate future
course of action.

2.0 Site Description and History

The Sprague Electric Company, located in Lansing, Ashe County, North Carolina,

- occupies approximately 60 acres of land located off of Highway 194 approximately

1.25 miles south of Lansing (Figure 1). The facility has been in operation since 1953
and is the only known industry that has ever occupied the site (Refs. 1, p. 3; 2, 3).

The only known operation conducted at the facility involved the manufacture of
aluminum electrolytic capacitors. The manufacturing process used involves the
etching of aluminum foil in an electrochemical bgﬁl'.j_Numinum oxides formed in the
process are recovered from a wastewater tr;a'tinent system. Waste dimethylfo-
rmamide (DMF) was also used in the process (Refs. 2, 3). Available information
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indicates that wastes were handled in essentially the same manner since operations

commenced (Ref. 3).

On November 17, 1980, Sprague Electric Company filed a RCRA Part A Hazardous
Waste Permit Application for treatment of wastes. According to the application, the
facilities operations resulted in a discharge to U.S. waters. In addition, 250,000,000
pounds of corrosive waste (D002) were treated per year at the facility (Ref. 4).
According to a letter to the U.S. Environmental Protection Agency (USEPA) at the
time of filing, Sprague Electric Company officials were in doubt as to whether or not
the Lansing plant was a waste treatment, storage, or disposal facility under the
Resource Conservation and Recovery Act, and that the application was submitted as
a precaution in case this location was such a facility (Ref. 5). Sprague Electric
Company was advised by the USEPA on December 16, 1981 that they acknowledged
receipt of Sprague’s request for withdrawal of their application under RCRA (Ref.
6). On March 4, 1982, the North Carolina Solid and Hazardous Waste Management
Branch (N CHWMIB) accepted Sprague’s request for deletion as a treatment, storage,
or disposal facility of hazardous waste under RCRA (Ref. 7). On July 1, 1983,
Sprague was also deleted as a lérgc quantity generator of hazardous waste under
RCRA (Ref. 8). According to a March 13, 1984 letter, Sprague was- advised by
NCHWMB that their interim status was formally terminated. This was in response
to a November 14, 1983, letter in which Sprague advised the NCHWBM that a Part
B application for the facility would not be filed (Ref. 9). The facility is currently

listed by RCRA as a small-quantity generator (Ref. 10).

The facility has been actively engaged in the manufacturing of aluminum electrolytic
capacitors (Refs. 2, 3). Raw materials used in the production process include
aluminum foil, nitric acid, tartaric acid, sodium hydroxide, calcium hydroxide, sodium
chloride, sulfuric acid, and dimethylformamide (DMF) (Refs. 2, 3). A wastewater

treatment lagoon system was formerly operated on site to allow for the settling and -
treatment of aluminum oxide wastewaters (Ref. 1, p. 6). Aluminum oxides were
formed from a manufacturing process involving the etching of aluminum foil in an
electrochemical bath. They were then recovered from the wastewater treatment
system by filtering and settling in the lagoon, and then mined and sold (Refs. 2, 3).

vb\Sprague
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Wastewater from this system was not allowed to be discharged to the New River but
rather depended upon evaporation and percolation to remove the wastewater (Ref.
11). These lagoons are therefore believed to be unlined and the treatment process
has been discontinued (Ref. 1). Non-contact boiler water and wastewater from the
sewage treatment plant was discharged into the New River. Both discharges were
NPDES permitted (Ref. 11). Waste dimethylformamide (DMF) used in the process
is shipped off-site in drums (Ref. 2). Available information indicates that wastes have
been handled in essentially the same manner since operations commenced (Ref. 1,

p. 6; 3).

The facilities at the Sprague Electric site consist of the main facility building, housing
office and warehouse space, assembly and etching operations, and shipping and
receiving areas. Adjacent to the .facility are paved access roads and parking areas.
Areas further away from the facility are grassed and/or landscaped (Ref. 1, p. 6). A
wastewater treatment lagoon system, located east of the facility and adjacent to the
New River, is no longer in operation (Refs. 1, p. 6; 2, 3; ngurc 2). A drum storage
area, a tank storage area, and a sewage treatment plant also exist on site (Refs. 1,
p. 6; 12, Figure 2). The tank storage area contains two sulfuric acid and two nitric
acid storage tanks (Refs. 1, p. 6; 12). Three industrial wells also exist onsite;
however, only one of them is currently in use (Refs. 1, p. 6; 12). The facility is
enclosed within a 6-foot-high chain-link fence, and access to the property is restricted
to a main entrance gate located along the facility’s south side (Ref. 12). The site
layout is detailed in Figure 2. The surrounding area is primarily a sparsely populated
residential and agricultural district. The geographical coordinates are 36°28'48" North
Latitude and 81°30°10" West Longitude (Ref. 13). The site is at 2760 feet above
mean sea level (amsl)(Ref. 13).

The average annual precipitation for Lansing is 49 inches, and the mean annual Jake
pan evaporation is 33 inches, yielding a net annual precipitation of 16 inches (Ref..
14, pp. 13, 63). The 2-year, 24-hour rainfall for the area is 2.9 inches (Ref. 15).

The Site Inspection (SI) being updated was completed by the Halliburton NUS
Environmental Corporation, on September 6, 1991. During the SI, sixteen surface

vb\Sprague
November 4, 1852 .
JULS2\Sprague\S! 3



soil, subsurface soil, sediment, and surface water samples were collected to determine
if contamination was present onsite (Figure 3). Cyanide, calcium, manganese,
sodium, and zinc are a few contaminants of concern that can be attributed to the site.
Sample results are presented in Tables 1, 2, 3, and 4 (Ref. 1).

3.0 Groundwater Pathway

3.1 Hydrogeologic Setting

The Sprague Electric Company is located in the Blue Ridge Physiographic Province.
This region is characterized by a thick layer of residual soil and weathered rock
overlying fractured crystalline and metamorphosed sedimentary and metamorphosed
granitic rocks (Refs. 16, 17). Locally, the area of the site is underlain by residual soils
ranging from 25 to 36 feet thick. The residuum is underlain by blue and white
metamorphosed granite rocks of the Late Proterozoic Era (Ref. 18).

The Sprague Electric Company is located in the Piedmont Blue Ridge groundwater
region. The aquifer used in the area is the metamorphosed granite aquifer system
(Ref. 18). Two wells drilled in the city of Warrensville, 1.5 miles south of the facility,
were 80 and 130 feet deep. The 80-foot deep well reached water at 70 and 75 feet
below land surface (bls). The 130-foot deep well reached water at 50 feet bls (Ref.
18). Water levels in the immediate area of the facility are less than 25 feet bls
because of its proximity to the New River. The direction of groundwater flow in the
local area is north toward the North Fork of the New River (Ref. 13).

Groundwater flows along the fractures in the bedrock and in the intergranular pore
spaces of the residual soils. Some igneous dikes are found in the Piedmont r_égion,
but these have few fractures and contain little water (Ref. 19). Fractured granite
typically has a hydraulic conductivity 1.0 x 102 to 1.0 x 10° cm/s (Ref. 20). The
residual soils and bedrock are hydraulically interconnected (Ref. 17). The porosity
and the hydraulic conductivity of the soil decreases as depth increases (Ref. 19). The
unsaturated zone of the residual soils represents the layer of lowest hydraulic
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_ ~Tablel
Surface Soil Samples
Quantified Analytical Data
Sprague Electric Company
Lansing, Ashe County, North Carolina

SE-SS-01 SE~SS-02 SE-SS—03 SE-SS-04
Parameters (mg/kg) (mg/kg) (mg/kg) (mg/kg)
. ) Background Drum Storage Storage Tank Near Surface
Inorpanic Compounds and/or Elements ' _Area Area Impoundments
Cadmium : ' 11U - '
Lead 13
Manganese 590U
Merairy 013U
Nickel 35
Zinc 76
Cyanide 066U
Pesticide/P CB Compounds (ug/kg)
4,4~-DDE (P,P'-DDE) . 2U

~  Material analyzed for but not detected above minimum quantitation limit MQL).
J  Estimated Value

_U Material was analyzed for but not detected. The number given is the MQL.
#] 3 times background or greater than or equal to MQL, CRDL, or CRQL.
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Table 2
Subsurface Soil Samples
Quantified Analytical Data
Sprague Electric Company
Lansing, Ashe County, North Carolina

. SE-SB-01
Inorganic Blements (mg/kg)
Background
Berylllum ) 0.53U

_ U Material was analyzed for but not detected. The number given is the MQL.
#| 3 times background or greater than or equal to MQL, CRDL, or CRQL.
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Table 3
Surface Water Samples
Quantified Analytical Data
Sprague Electric Company
Lansing, Ashe Courity, North Carolina
SE-SW--01, SBE—-SW-—02 SE-SW-03 SE-SW-04 SE—~-SW-05
Inorganic Elements (ugh) - . (ugl) (ugn) (ugh) (ugh)
Background New River New River Surface Downstream
West of Site North of Site Impoundment of Site
Barium 20U L - 18
Calcium 3,500 3,300 4,500
Copper 4U
Iron 190U
Manganese 20U
Potassium 1,100U
Sodium 2,500U
Zinc 6U

— Material analyzed for but not detected above minimum quantitation limit (MQL).
_ U Material was analyzed for but not detected. The number given is the MQL.
+] 3 times background or greater than or equal to MQL, CRDL, or CRQL.




Table 4
Scdiment Samples
Quantified Analytical Data
Sprague Electric Company
Lansing, ‘Ashe County, North Carolina

. §§-SD-01 SS-SD-04

Inorganic Compounds and/or Elements (mg/kg) (mg/kg)

Background Surface
n Impoundment

Aluminum 37,000

Mercury 0.18U

Sodlum 360U

Cyanide 091U

= Material analyzed for but.not detected abave minimum quantltation limit MQL).

J  Estimated Value

U Material was analyzed for but not detected. The number given Isthe MQL.
3 times background or greater than or equal to MQL, CRDL, or CRQL.



' conductivity. Soils of this type have been shown to have hydraulic conductivities that
) range between 1 x 10° cm/sec and 1x 107 cm/sec (Ref. 20).

I . 3.2 Groundwater Targets

l . Residents in the 4-mile radius of the Sprague Electric site obtain potable water from
! two municipal systems and from private wells. The Lansing Water System serves 65

l “ connections from two wells located approximately 1.5 miles north of the facility (Ref.
! 21, p. 5, 6). These wells serve approximately 161 people within the Lansing
' corporate boundary (Refs. 21, p. 5, 6; 23). There are no known private wells in the

In Lansing city limits (Refs. 13, 21, p. 5, 6). =

The Jefferson Water Department well system serves 535 connections in the Jefferson
area. There are seven wells in this system. Only one of these wells, however, is
situated within the 4-mile radius and is located 3.9 miles southeast of the facility. The
portion of the Jefferson wellfield within 4 miles of the site provides potable water to
approximately 190 people (Refs. 13, 21, p. 6-8; 23). Wells in the Jefferson Water
System may potentially serve more than the listed number of persons because the
entire system is blended. Although it is probable that there are some private wells
located within the Jefferson Water Department service area, all residences have
access to municipal water (Ref. 21, p. 6-8).

Residences not served by municipal systems are assumed to obtain their potable
water from private wells. Based on estimates made from available topographic maps
in conjunction with municipal water service data, approximately 2,617 persons within
4 miles of the facility are served by private wells. The closest of these lies
approximately 500 feet west of the facility (Refs. 13, 21, p. 5-8). | |
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4.0 Surface Water Pathway

Surface water run-off from the site migrates north, east, and west into the North Fork
of the New River located adjacent to the facility. The 15-mile surface water pathway
expires in the New River. The average flow for the North Fork of the New River is
259 cfs (Ref. 23). There are no surface water intakes used for potable purposes

along the surface water migration pathway (Ref. 13, 24).

Sensitive environments found within a 4-mile radius of the site include the ranges of
several federally endangered and threatened species, or species whose status is under
review. These are the Bog turtle and the Riffle beetle (Ref. 25). Recreational
fishing occurs in the North Fork of the New River (Ref. 26). In addition, no wetlands
were identified along the surface water pathway, nor within a 0.5 mile radius of the

site (Ref. 13).

5.0 Air and Soil Exposure Pathways .

The Sprague Electric Company is comprised of the main facility building, housing
office and warehouse space, assembly and etching operations, as well as shipping and
receiving areas. Areas adjacent to the facility are paved access roads and parking

" areas, while areas further away from the facility are comprised of grassy areas.
Addiﬁonally, a wastewater treatment lagoon system located east of the facility and
adjacent to the New River was constructed to allow for the settling of aluminum
oxides. This system is no longer in operation. A drum storage area, a tank storage
area, and a sewage treatment plant also exist on site (Refs. 1, 2, 3, 12).

The population within the 4 mile radius of the site is 3,985. The populations within
0-0.25, 0.25-0.5, 0.5-1, 1-2, 2-3, and 3-4 mile radii of the site are 35, 40, 129, 194,
2,106, and 1,481, respectively (Refs. 12, 22, 27). The nearest residence is 300 feet
west of the property (Ref. 13). The closest school is 1 mile south-southwest of the
site (Ref. 13). Presently, the closest individuals are 525 omsite workers (Ref. 28).
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The facility is enclosed within a 6-foot-high chain-link fence, and access to the
property is restricted to a main entrance gate located along the facility’s south side

(Ref. 12).

As mentioned previously, the federally listed endangered and threatened species that
are known to inhabit Ashe County include the Bog turtle, Bewick’s wren, Regal
fritillary, Riffle beetle, Glade spurge, Spreading avens, Mountain bluet, Heller’s
blazing star, Gray’s lily, Carolina saxifrage, and the Virginia spiraeca. Additionally, the
state listed endangered and threatened species include the Cooper’s hawk, Warbling
vireo, Rock gnome lichen, Bob rose, Cone-shaped sedge, Robin runaway, Fringed
gentian, and the Roseroot (Ref. 25).

6.0 Conclusion

The Sprague Electric Company site was evaluated to assess the threat posed to
human health and the environment and to determine the need for additional
investigation. From the information gathered in the study of the Sprégue‘Electric
Company, further action is recommended. The surface water pathway is the primary
concern due to actual contamination of the North Fork of the New River. The North
Fork of the New River is documented as a fishery. The groundwater pathway is also
a concern at the site due to the number of groundwater users in the area. In
" addition, the soil exposure pathway is of concern due to the presence of contaminants
at or near surface level, and because the ranges of several federally endangered
species are found within 4 miles of the site. | '

}
'
'
:
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Dear Don:

Enclosed are Comprehensive Site Assessments (CSAs) for two separate areas at the referenced site (the Former
Etchant Area and Containment Dike Area). The CSAs were voluntarily performed by American Annuity Group,
Inc. (AAG) in order to sufficiently characterize the cause, significance and extent of ground water and soil impacts
at the facility.

Attached to each report is the completed Certification for Submittal of a Comprehensive Site Assessment, along
with explanations regarding specific items for each submittal.

Please contact me or John Gruber with AAG if you have any questions or comments regarding the contents of these
reports.

Sincerely,

DELTA ENVIRONMENTAL CONSULTANTS, INC.

North Caro[ma Licensed Geologist # 1090

cc: John Gruber, AAG, Inc.
Ed Stone, AAG, Inc.
Craig Bromby, Hunton & Williams
Tom Griffin, Parker, Poe, Adams & Bemstein
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LOINTRODUCTION

1.1 _Purposec

The purpose of this report is to provide a comprehensive discussion of the various phases of site assessment
activities performed in the former etchant area at the referenced site. Delta Environmental Consultants, Inc. (Delta)
was retained by American Annuity Group, Inc. (AAG), successor in interest to Sprague Electric Company
(Sprague), to perform this comprehensive site assessment (CSA). .

This CSA was prepared in order to better determine the nature and extent of aluminum and low pH present in the
subsurface within a portion of the site. The purposes of performing the CSA were to:

delineate the nature and extent of previous releases of aluminum and low pH process material to the soil and
ground water;

characterize the subsurface geology and hydrogeology;
provide sufficient data in order to prepare a Corrective Action Plan; and,

determine if remediation is necessary.

1.2_Scope of Work
The CSA included performing the following tasks:

O e

obtaining and analyzing 23 soil samples;
installing eleven water table monitoring wells and one telescoped deep monitoring well;
advancing eight soil borings within the former etchant area;

obtaining ground water samples from three Geoprobe borings and each monitoring well on one to three
occasions; :

obtaining three surface water samples on two occasions in order to evaluate water quality of North Fork of the
New River;

performing laboratory analyses of the soil, ground water and surface water samples to determine chemical
quality; _

determining potential receptors by performing a visual survey of the area within a 1,500-foot radius of the site;

performing geotechnical analysis on select samples in order to determine hydraulic properties of the surficial
aquifer; and,

preparing this report.

.0 ISTORY AN HARA RIZAT

rope wnersnip a €

The site is located in Ashe County, North Carolina, approximately one and one-quarter miles south of Lansing
(Figures 1 and 2). The 60 acre site is bordered on the north and west by the North Fork of the New River.
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The facility was owned and operated from 1953 through August 1992 by ‘Sprague. United Chemi-Con
Manufacturing, Inc. (UCCM) purchased the facility from Sprague on August 31, 1992.

The facility was constructed in 1953 and operations were initiated by Sprague in 1954. Historically, the processes
employed at the facility include winding, impregnation, assembly, aging, testing, and packing of aluminum based
capacitors. Previous activities also ‘included the etching and formation of aluminum oxide from approximately
1961 through 1990.

The etching process, which was performed in the northeast portion of the building, consisted of a high alkaline
cleaning followed by a dip into the etching solution (which consisted of a nitric or sulfuric acid solution) followed
by a final rinse with water. Nitric and sulfuric acid used in the etching process were “stored in above ground tanks

" that were formerly located on the southeast side of the former etchant area building at the location illustrated in

Figure 2. The acids were pumped through stainless steel pipes into mixing tanks that were located within concrete
lined basins within the former etchant area building. The acids were combined with deionized water in the mixing
fitanks and heated. The mixing tanks were located on hydraulic lifts located undemeath aluminum rollers. After
cleansing in caustic solution, the mixing tanks were raised and lowered and the aluminum was submerged into the
etching solution. After being removed from the mixing tank, the aluminum was sprayed with deionized water. The

_etching solution was use: used over several times until it became too diluted for use. Wastewaters from the etching .

process were discharged mto\f]gcld_r_alnsxand directed through underground pipes to the former retention ponds
located immediately east of the former etchant area, on property that is still owned by AAG.

All of the former process equipment associated with the etchant process was removed from the facility in 1992. In
1993, the former etchant basins within the building were filled and capped with concrete. UCCM has since
renovated this portion of the area for use in the assembly process.

UCCM continues to produce aluminum based capacitors. The capacitors are impregnated with an electrolytic
solution that consists of a mixture of dimethylformamide (DMF) and ethylene glycol.

2.2 Release Incidents and Environmental Investigations

Data from previous investigations performed by AAG at various locations throughout the site have been submitted
to the NCDENR Division of Environmental Management (DEM) and Division of Solid Waste Management. On
October 1, 1992, a notification of a suspected release of heating oil from underground storage tank(s) was made by
Hunton & Williams (counsel for AAG) to the Groundwater Section of the Winston-Salem Regional Office
(WSRO). On November 20, 1992, Hunton & Williams submitted a report of ground water test results under
monitoring well permit #04-0119-WM-0037 to the Groundwater Section of the DEM in Raleigh, North Carolina.

The initial soil and ground water analytical data obtained from the former etchant and formation areas were
presented in the Status Report, Etchant and Formation Basin Data prepared by Delta in March 1993 (this report was
submitted to the Groundwater Section of the WSRO by UCCM in March 1993). This status report presented the
background information, site history and analytical results of three soil, two ground water and three concrete
samples. Laboratory analysis of these samples revealed aluminum concentrations in shallow soil (ET-1 and ET-2A)
above the average background concentration (as discussed in Section 5.1), but within the same order of magnitude.
Monitoring wells ET-2 and ET-3 were advanced within the former etchant area basin. The results of the filtered
ground water analyses indicated that dissolved aluminum was present in the ground water beneath the etchant area
at concentrations of 230 micrograms per liter (ug/l) at ET-2 and 39,000 ug/l at ET-3. Review of the pH for these
samples indicated that the ground water occurs under acidic conditions (4.7 and 5.9). The results of the laboratory
analysis of the three concrete samples did not indicate the presence of extractable quantities of targeted TCLP
analytes including volatiles, semi-volatiles and metals. The results of the ignitability, reactivity and corrosivity
analysis performed on the concrete confirms the TCLP data in characterizing the concrete samples in the basins as a
non-hazardous media.
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On December 16, 1994, a copy of Delta’s Report of Phase 1l Sampling was submitted to the Groundwater Section
of the WSRO by Parker, Poe, Adams and Bemstein (counsel for UCCM). As part of the Phase II sampling, two
additional water table monitoring wells (MW-08 and MW-09) were installed in September 1993. The results of the
ground water samples obtained from these monitoring wells did not indicate the presence of volatile organic
compounds (VOCs) above the method detection limits. The analytical results of the filtered ground water samples
indicated dissolved aluminum concentrations in the ground water at monitoring wells ET-03 (56,000 ug/l) and
monitoring well MW-08 (5,600 ug/l). The analytical results of the ground water sample obtained from monitoring
well MW-09 revealed an aluminum concentration of less than 100 ug/l in the filtered ground water sample.
Monitoring well ET-02 was not sampled for this investigation since this well was abandoned in March 1993 due to
renovations in the former etchant area. The pH values obtained from ground water monitoring wells ET-03 and
MW-09 ranged from 3.7 to 6.3. Based on this data, a recommendation was made to obtain additional ground water
samples downgradient of monitoring wells MW-08 and ET-03 to better determine the extent of the dissolved
aluminum and low pH plume. Based on the absence of detectable levels of dissolved aluminum and higher pH
levels at monitoring well MW-09 (relative to the values obtained from ground water at monitoring wells ET-02, ET-
03 and MW-08), the former acid storage tanks located on the south side of the former etchant area building, do not
appear to have been a source for the dissolved aluminum plume. '

A Site_Assessment Report, which presented soil and ground water data collected by Delta from numerous
investigations conducted from July 1992 to February 1996, was submitted to the Groundwater Section of the WSRO
on May 20, 1996. The tasks performed in the former etchant area included collecting three water samples from
Geoprobe borings GP-104, GP-106 and GP-107. In addition, three water table monitoring wells (MW-11 through
MW-13) were installed to provide reproducible ground water analytical data downgradient of the low pH/dissolved
aluminum plume. The analytical results from the three Geoprobe samples did not indicate the presence of
aluminum in the filtered samples. The associated pH values of the ground water obtained from the Geoprobe
samples ranged from 6.03 to 6.50. The analytical results of the ground water samples obtained from monitoring
wells MW-11 through MW-13 indicated unfiltered aluminum concentrations at two orders of magnitude less than
the unfiltered concentrations reported in the ground water at monitoring wells ET-02, ET-03 and MW-08. The pH
values obtained from ground water at monitoring wells MW-11 through MW-13 ranged from 5.71 to 6.36.

A follow-up meeting was held with representatives of WSRO on May 29, 1996. Based on the results of this
meeting, additional activities were performed at the site and summarized in the Project Status Update, which was

submitted to the Groundwater Section of the WSRO in May 1997. Activities performed at part of this update for the

etchant area included obtaining three surface water samples, as discussed in Section 5.4.

2.3_Corrective Actions to Date

Other than the removal of the former process equipment associated with the etchant process, corrective actions have
not been performed at the former etchant area,

.0 POTENTIAL RECEPT D MIGRA T Y

3.1_Water Supply Wells

According to Gerald Elliott of the Ashe County Health Department, the area within a 1,500-foot radius of the center
of the site is not serviced by municipal water. The closest municipal water supply is provided by the Town of
Lansing.

According to Donna Cochran, the Town Clerk of Lansing, the water supply for the Town of Lansing is derived from
a supply well located within the town limits. The well yield is approximately 18 gallons per minute and services
approximately 100 households. The town is currently evaluating the need for an additional well. Ms. Cochran also

indicated that municipal water lines do not extend past the town limits, which are approximately two to three miles
from the site.
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- serves as a local discharge point for ground water in the surficial aquifer during periods when the river is a gaining S b

s "Page 4

Based on this information, Delta performed a visual survey of the area within a 1,500 feet radius of the center of the
site to identify water supply wells. Accessible streets and roadways were traversed by car and properties were
observed to identify well heads or well houses that are commonly associated with domestic water supply wells. Our
survey did not reveal the presence of these structures.

A tax map with the names and addresses of property owners (within the specified radius of the site) was obtained
from the Ashe County Tax Assessors Office in Jefferson, North Carolina. The visual survey indicated the presence
of structures on 13 of the 34 parcels (including the UCCM facility) within a 1,500-foot radius of the facility. Each

of the 13 parcels that contain structures are assumed to have domestic supply wells, as illustrated in Figure 3. 5.

7 D
The location of the supply well that provides water to the facility is shown on Figure 2. The well is used for potable — "
and process purposes. According to the driller, Newman Brothers, the well has a total depth of 805 feet. Six-inch A
galvanized casing extends from ground surface to a depth of 50 feet. Water bearing fractures were reported at- "~ ". .
depths of 60, 80, 180, 310, 500, and between 540 and 570 feet. According to Newman Brothers, each fracture ,‘
produced water at a rate of approximately five gallons per minute for a combined yield of 30 gallons per minute. o

3,2 Surface Water

The North Fork of the New River borders the UCCM property to the north and west. This surface water feature

surface water body. The overall volume of ground water that discharges to the New River via baseflow is negligible- . oS 2.
compared to the overall flow of the river. The location of the New River with respect to the facility is illustrated in  .,%.5 <
Figures 1 and 2. : Nt

The North Carolina Division of Water Quality (DWQ) has assigned the North Fork a primary classification of C.
Class C waters are protected for secondary recreation, fishing, wildlife, fish and aquatic life propagation and
survival, and agriculture. The North Fork has also been given supplemental classifications of Outstanding Resource
Waters (ORW) and Trout Waters (Tr).

3.3 Utilities

Underground utilities such as water lines, sewers and drain lines are present at the facility, but are located primarily
west of the former etchant area. However, due to the depth of ground water in the this area (approximately 30 feet
below ground surface), utilities should not provide a conduit for enhanced ground water migration. The former
wastewater discharge lines used for the etchant process are shown in Figure 4.

4.0 PHYSICAL SETTING
4.1 Regional Geology and Hydrogeology

The site is situated in the Blue Ridge Belt of North Carolina. The Blue Ridge Belt consists of a series of thrust
sheets stacked on one another. Locally, the thrust faults bounding the sheets can be mapped at the surface. Where
mapped,- distinct lithologic differences are found from one side of the fault to the other. Other major structural
features include large folds. Broad upwarps produce large anticlines and major anticlinoriums, while broad
downwarps produce large synclines and synclinoriums. Where erosion breeches these large upwarps, windows are
created exposing younger rocks in the thrust sheet below (NCGS, 1988).

Bedrock at the site consists of massive to well foliated biotite granitic gneiss with locally intrusive metamorphosed
granitic intrusive rock. The bedrock is of Middle to Late Proterozoic age (Rhodes, 1985). The land surface is
underlain by clay-rich unconsolidated material derived from the in-situ weathering of the underlying bedrock. This
material, which averages from about 90 to 200 feet in thickness and may be as much as 300 feet thick in some
valleys, is referred to as saprolite. In many valleys, especially those of larger streams, flood plains are underlain by

P

e teyre ox wes e
PO CH AT IR R

LT



LRI matal o TR

=

[

L)

@

pes RN

A

-

+
.
.
.
i
.
.
T
g

T

Comprehensive Site Assessment
Former Etchant Ares

United Chemi-Con Manufacturing, Inc.
Lansing, NC

Delta Project No. S094-001-1.0046

Page 5

thin, modérately well-sorteci alluvium deposited by the streams. When the distinction between saprolite and
alluvium is not important, the term regolith is used to refer to the layer of unconsolidated sediments (Heath, 1983).

The regolith contains water in pore spaces between sediment particles. Conversely, the bedrock typically does not
display intergranular porosity. Ground water in bedrock is transported via features such as fractures, foliation, and
former bedding planes. Recharge of the ground water systems occurs in the areas above the floodplains of the
streams, and natural discharge occurs in low lying areas as seepage springs that are common near the base of slopes
and baseflow discharge into streams and rivers (Heath, 1983).

42 Si nd _Soil
Drilling investigations performed as part of this assessment indicate that subsurface soils are saprolite and alluvium

consisting of micaceous clays and silts. The unconsolidated material ranges in thickness from 20 to 60 feet and
grades into weathered granitic gneiss bedrock. Alluvial sands and silts were encountered in boreholes advanced

along the floodplain of the New River.

The Soil Survey of Ashe County, North Carolina indicates that the site soils are classified as Braddock-Urban Land
Complex soils. These soils are predominantly acidic with a pH range of 3.6 to 5.5 and an organic matter content of

* one-half to one per cent (USDA, 1985).

D V1

The CSA field activities were conducted using a phased approach. Subsequent phases of ihvestigation were based
upon the results obtained from the previous phase. The purposes of performing the field activities were to:

¢ further investigate the nature and extent of elevated aluminum and low pH identified in the ground water;

* better characterize the site geology and hydrogeology; and,

e obtain data in order to determine the potential for the low pH plume to naturally attenuate and dilute.

5.1 Soil Investigation .
A total of 23 soil samples were obtained from 18 locations between January 1993 and September 1997. Table 1
summarizes specific information regarding the sample date, depth and analytical protocol.

In January 1993, four background soil samples (Bkgnd-1 through Bkgnd-4) were collected from the locations
shown in Figure 2 to document the presence and magnitude of naturally occurring metals in the soils that underlay
the site. Aluminum was the predominant metal detected in the background soil samples. Aluminum concentrations
ranged from 13,000 milligrams per kilogram (mg/kg) to 23,000 mg/kg for an average of 18,000 mg/kg. Historical
soil analytical data are summarized in Table 2. The laboratory report from this data and all additional soil data are

presented in Appendix A.

In January 1993, three soil samples (ET-01, ET-02, and ET-02A) were collected in the former etchant area at the
locations shown in Figure 4. The soil samples were analyzed for the presence RCRA metals, total and extractable

- aluminum, VOCs and tentatively identified compounds. The analytical results are summarized in Table 3.

In September 1997, a Geoprobe investigation was conducted in order to delineate the lateral and vertical extent of -

impacted soil. Ten boreholes (GP-300 through GP-309) were advanced at the locations shown in Figure 4. Refusal
was encountered at six and one-half feet below grade at GP-300 and at seven and one-half feet below grade at GP-
305. Thus, soil samples from these boreholes were not submitted for analyses. A soil sample was also obtained
from the borehole.advanced for the installation of monitoring well MW-14 at a depth of 10 feet below grade.
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Soil samples were collected at two to four foot intervals during Geoprobe borehole advancement. Field pH readings
were collected by creating a slurry consisting of four ounces of soil and four ounces of deionized water. The pH of
the slurry was recorded using a precalibrated Accumet pH meter. Based upon the field measurements, a maximum
of two soil samples were selected from each borehole and submitted to IEA, Inc. (IEA) for analysis of pH and total
aluminum. Soil analytical data is summarized in Table 3.

In addition, saturated soil samples were collected from boreholes (SB-001 and SB-002) and submitted to MVTL
Laboratories, Inc. in Bismarck, North Dakota for analysis of the Determination of Calcium Carbonate Equivalence
and Neutralization Potential using method C15105. An undisturbed soil (UD) sample was collected from soil
boring SB-002 at a depth of 8.5 to 10.5 feet below ground surface in accordance with ASTM Method D 1587-83,
“Practice for Thin-Walled Tube Sampling of Soils.” Several attempts were made to collect the UD sample below
the water table surface, but the soil was too dense. The soil sample was submitted to Law Engineering and
Environmental Services, Inc. for geotechnical analyses including, grain size distribution, hydraulic conductivity, -
density, and specific gravity. LAW described the soil as a orange-yellow, micaceous, silty fine to medium grained
sand with partially weathered rock fragments. The laboratory report is presented as Appendix B.

Based on a review of Table 3, an area of low pH (less than 6.0) was identified at the locations of Geoprobe borings
GP-301, GP-304, GP-306 and GP-309. Two soil isoconcentration cross-sections were constructed through the
impacted area. The locations of the cross sections are shown on Figure 5. Soil pH isoconcentration cross sections
A-A’ and B-B’ are presented as Figures 6 and 7, respectively. Figure 8 presents an isoconcentration contour map
for pH for the etchant area soils. All aluminum values are below the NCDENR guidance clean-up level of 200,000
mg/kg and within the same order of magnitude as the average aluminum background concentration.

ur\"\'n“: - \:—\,. '!‘; e ‘.

5.2 Ground Water Investigation TR N

5.2.1 Monitoring Well Construction

Eleven shallow (water table) monitoring wells and one deep monitoring well were installed in order to characterize
the subsurface geology and delineate the lateral and vertical extent of impacted ground water. The locations of the
monitoring wells are shown in Figure 9. Monitoring well construction details are summarized in Table 4. Soil
boring logs and monitoring well construction details are presented in Appendix C.

L N ERLREETE Y

The shallow monitoring wells were completed at depths ranging from 13 to 72 feet below ground surface. The
shallow monitoring wells were installed using continuous flight hollow stem augers and were completed with 10 to
15 feet of two-inch diameter, flush threaded, 0.010 inch factory slotted PVC screen and two-inch diameter PVC
riser. A gravel filter pack was added to an approximate height of two feet above the top -of the well screen. A
minimum two foot thick bentonite seal was added above the filter pack. The remaining annulus was grouted to the
surface. With the exception of monitoring well MW-14, the shallow menitoring wells were completed in saprolite.

Monitoring well DW-01 was completed at a depth of 71 feet below ground surface using air rotary methods. A ten
inch borehole was advanced to approximately 61 feet below ground surface. Six-inch diameter galvanized steel
surface casing was inserted into the borehole and the annulus was grouted to the surface using the tremie method.
The casing was allowed to set overnight to allow the cement to harden. A six-inch diameter borehole was advanced
through the surface casing to a depth of 71 feet below ground surface. The monitoring well was completed with
five feet of two-inch diameter, flush threaded, 0.010 inch factory slotted PVC screen and two-inch diameter PVC
riser. A gravel filter pack was added to an approximate depth of two feet above the top of the well screen. A
minimum two foot thick bentonite seal was added above the filter pack. The remaining annulus was grouted to the
surface.

preeracly

e by
o .
L

5.2.2 Monitoring Well Location and Rationale

Monitoring wells MW-02, MW-03 and MW-04 were installed by UCCM as part of their due diligence activities.
Monitoring wells ET-02 and ET-03 were installed by Delta in January 1993 (monitoring well ET-02 was abandoned

|

L T R T . S



Y

- - o
. . N

1P

LN

L-!_L‘J.

Lo | o | o |

m. el o
@

L

Comprehensive Site Assessment

.Former Etchant Area

United Chemi-Con Manufacturing, Inc.
Lansing, NC
Delta Project No. S094-001-1.0046

Page 7

in March 1993 due to renovations in the former etchant area). Monitoring wells MW-08 and MW-09 were installed
by Delta in September 1993 in order to better define the upgradient and downgradient extent of impacted ground

water.

A Geoprobe investigation was conducted at the site in October 1995. Five sampling points (GP-103 through GP-
107) were advanced at an approximate depth of 30 to 35 feet below ground surface at the locations shown in Figure
9. Representative ground water samples were collected from points GP-104, GP-106, and GP-107 and submitted
for laboratory analysis. Subsurface conditions did not allow the Geoprobe to penetrate the water table at points GP-

103 and GP-105.

Monitoring wells MW-11, MW-12, and MW-13 v»;ere installed in November 1995. The monitoring well locations
were selected ‘based upon information collected during the Geoprobe investigation and installed to provide
reproducible ground water analytical data down gradient and cross-gradient of the former etchant area plume.

Monitoring weils MW-14 and DW-01 were installed in September 1997. Monitoring well MW-14 was installed in
order to define the upgradient extent of the former etchant area plume, and momtormg well DW-01 was installed in
order to define the vertical extent of the former etchant area plume.

523 Ground Water Flow _

Depth to ground water measurements have been collected between two and six occasions since 1993. Ground
water elevation data from October 13, 1997 are presented in Table 4. Ground water elevation data collected during
the October 1997 sampling event were used to construct a ground water elevation contour map, as illustrated in
Figure 10. Review of Figure 10 indicates that the direction of ground water flow is north/northeast at an average
horizontal gradient of 0.02. Monitoring wells MW-03 and MW-04 are located approximately 50 feet from the New
River. The ground water elevation at these wells, with respect to the elevations observed at monitoring wells MW-2
and MW-12, indicate that the New River was a losing stream (i.e. discharging surface water to the ground water),
thus the river was receiving negligible amounts of ground water during this interval.

Based on the above information, the average linear ground water flow velocity (seepage velocity) parallel to ground
water flow was calculated using the following equation:

Vx=__'K_ ._dH
ne dL

where: V, = average linear ground water velocity parallel to ground water flow direction (seepage velocity) [L/T]

K = hydraulic conductivity

ne = effective porosity e J o

dH/dL = hydraulic gradient Lo g

' e

Assuming a hydraulic conductivity of 0.79 feet per day (2.8 x 10 -4 cm/sec), an effective porosity of 0.2 (20% for
sandy silt) and a hydraulic gradient of 0.02, the average linear ground water flow velocity is estimated at 0.079 feet
per day, or approximately 29 feet per year.

Using the calculated ground water flow velocity, the amount of time for the constituent plume to travel from
monitoring well ET-03 to the New River located approximately 420 feet north of monitoring well ET-03 is
approximately 15 years. This conservative calculated travel time does not take into consideration factors (intervals
when the New River is a losing stream, dilution, dispersion of attenuation) that will retard the movement of plume
constituents.

The vertical gradient for monitoring well pair ET-03/DW-01 was calculated using ground water elevation data
collected on October 13, 1997. The data suggest a gradient of 0.27 downward at this location. Vertical gradient
calculations are presented as Appendix D.
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5.3 _Ground Water Analytical Results

5.3.1 Background Ground Water Quality

Forty-eight ground water samples were obtained from 15 locations and analyzed for the constituents identified in
Table 1. The pH results are presented in Table 5. Historical and recent pH values from ground water samples
collected from the monitoring wells in the former etchant area are below the range of 6.5 to 8.5 established as the
standard by 15A NCAC 2L .0202 (g). The pH of ground water in upgradient monitoring well MW-14 during the
October 1997 sampling event was 6.01. Based upon this value and the acidity of the site soils, the pH of the ground
water in the area naturally occurs at a value of less than 6.5.

5.3.2 Constituent Plume Characteristics

Representative ground water samples have been collected on one to six occasions from the monitoring wells in the
former etchant area since 1993. All of the ground water samples were analyzed for field-filtered and unfiltered
aluminum and pH. Bailing techniques were used to collect ground water samples prior to November 1995. Low-
flow purging and sampling techniques have been used to collect ground water samples during and since the 1995
sampling event. A summary of ground water analytical data are summarized in Tables 5 through 8.

The most recent round of ground water sampling was performed on October 14 and 15, 1997. Ground water
samples were collected from monitoring wells MW-08, MW-11, MW-12, MW-13, MW-14, ET-03, and DW-01
using QED Well Wizard bladder pump. Water quality measurements such as pH, temperature, dissolved oxygen,
specific conductance, turbidity, and oxidation-reduction potential recorded using a QED model FC 4000
MicroPurge Flow Cell. The ground water samples were submitted to IEA for analyses of field-filtered and
dissolved aluminum (Method 3030C), iron, hardness, alkalinity, sulfate, sulfi te, phosphate, nitrate, and nitrite.

‘The October 1997 ground water analytical data are consistent with analytical data collected during previous
sampling events. The analytical data suggest that the constituent plume originates in the immediate vicinity of

monitoring well ET-03 (pH value of 3.86) and extends approximately 360 feet north (based on _inferred j~ .-.

isoconcentration of 6.0). Ground water in the former etchant area has been impacted to a depth of,65 feeD)as
determined by a pH value of 5.14 recorded from monitoring well DW-01. An isoconcentration contour map for pH
was developed from the October 1997 data and is presented as Figure 11. Isoconcentration cross-sections for pH
were developed through the areas identified in Figure 12. Ground water pH isoconcentration contour cross-sections

e

are presented as Figures 13 and 14.

* "L (X4 'n
Filtered and unfiltered (dissolved and total) aluminum samples have been analyzed on the ground water. Table 6 5_“
presents the aluminum ground water analytical results. Elevated total and dissolved aluminum are present in the 7. .,. .,,o'-\ Pr
ground water at monitoring wells ET-03, MW-08 and DW-1. Dissolved aluminum is present in ground water that ) ),-7 APV,

has pH values below 5. Review of Table 6 indicates that unfiltered aluminum concentrations have reduced /,' Joseit

Let ERARTEN S e e g e s

:%%ﬁﬂﬁfwﬁﬂﬁwﬁﬂ

significantly since the implementation of low-flow sampling techniques.

The NCDENR has not established a standard for aluminum. The dissolved aluminum concentration reported in the
ground water sample collected from upgradient (background) monitoring well MW-14 was 144 ug/l. The USEPA
Region III Risk Based Concentration (RBC) value for aluminum in tap water is 37,000 ug/l. None of the ground
water samples collected during the October 1997 sampling event contained aluminum in excess of the RBC.

Targeted VOCs and dissolved metals have been reported below the NCDENR ground water standards, as illustrated
in Table 7.

The ground water analytical data indicate the presence of iron, nitrate, and sulfate above the ground water standards
specified in NCAC 2L .0202. The presence of nitrate and sulfate may be attributed to releases and breakdown of
nitric and sulfuric acids from the etching process. The highest concentrations of sulfate and nitrate are present in the
ground water samples collected from monitoring wells MW-08, ET-03, and DW-01 which are located in the source

SR et et L ey,
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area. The presence of iron can be explained by the low pH and moderate redox potential (ORP), as presented in
Table 8. Ferrous iron is soluble within these ORP conditions reported at ET-03, MW-06, MW-11 and MW-14
(Hem, 1992). At a lower ORP (as evidenced in the ground water sample collected from DW-01), iron is not
soluble.

The presence of nitrate and sulfate parallel the presence of low pH and dissolved aluminum. Based on dissolved
oxygen levels (consistently greater than 1.0 milligrams per liter-mg/l) it is unlikely that bioattenuation of nitrate and
sulfate is occurring since microorganisms actively use nitrate and sulfate to consume organic matter only when
dissolved oxygen levels are less than 1.0 mg/l.

The neutralization capacity of the soil is minimal since one of four soil samples contained calcium carbonate greater
than 1% by weight detection limit, s

5.4_Surface Water

Surface water samples were collected from the New River at three locations (identified as “upstream”,
“downstream”, and “midstream”) on October 21, 1996 and analyzed for field pH, total aluminum and volatile
organic compounds. The locations of the surface water samples are shown on Figure 2. Field pH measurements
were collected at the same locations on October 14, 1997. The field pH measurements were between 6.5 and 8.0.
The analytical results are summarized in Table 2.

6.0 CONCLUSIONS

Based on the results of the CSA, previous activities at the facility have impacted the soil and ground water. A
summary of the conclusions obtained from this assessment is presented below:

o  The facility has manufactured aluminum-based capacitors since 1954. Previous activities included the etching
and formation of aluminum oxide from approximately 1961 through 1990.

e The etching process utilized nitric and sulfuric acid solutions.

o The North Fork of the New River borders the UCCM property to the north and west. This surface water feature
serves as a local discharge point for ground water in the surficial aquifer during periods when the river is a
gaining surface water body.

e The ground water data obtained in October 1997 indicates that the New River was a losing stream, thus the
river was receiving ne°h°1b1e amount of ground water during this interval.

e Depth to ground water in the vicinity of the former etchant area ranges from 30.10 feet bgs to 33.58 feet bgs.
o Laterally, ground water flow direction at the water table is north/northeast at a horizontal gradient of 0.02.

e Vertically, water level readings obtained from the nested wells (ET-03 and DW-01) indicate a downward
vertical gradient.

* Based on the calculated ground water flow velocity of approximately 29 feet per year, the amount of time for
the low pH plume to travel from monitoring well ET-03 to the New River is approximately 15 years. The
etching process was initiated at the facility approximately 38 years ago. The higher pH values reported in the
ground water at monitoring well MW-02 and MW-12 (as compared to the pH values present in the ground
water at ET-03 and MW-08) indicate that the low pH plume is diluting through diffusion and dispersion in the
subsurface.

e The low pH, nitrate and sulfate are attributed to historical etchant activities associated with the nitric and
sulfuric acid.

e The presence of dissolved aluminum is restricted to areas that display pH concentrations less “than
approximately 5.0 and is attributed to this relative low pH.
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VOCs and dissolved metals are not present in the soil or ground water at levels in excess of NCDENR
guidelines or standards.

The NCDENR has not established a clean-up level for pH. Soil samples collected in the former etchant area
exhibit pH values ranging from 3.9 to over 7.0. The Ashe County Soil Survey indicates that the soils located at
the site are strongly acidic with values ranging from 3.6 to 5.5.

The NCDENR also has not established a clean-up level for aluminum. The USEPA Region III RBC has

established a value of 200,000 mg/kg for an industrial/commercial scenario. None of the soil samples collected

and analyzed in the former etchant area has contained an aluminum concentration in excess of the RBC.

Based upon the information presented above, impacted soils in the former etchant area do not pose a threat to
site workers (due to the lack of an exposure route).

The low pH plume in the former etchant area has not impacted the New River as evidence by surface water
field pH measurements. :

The low pH plume should continue to decrease in size due to dilution and the fact that the source area currently
represents minimal concentrations of acid (based on the low levels of nitrate and sulfate as compared to the
levels that would be present in the acidic solutions at the time they were used in the etchant process).

Based upon the information presented above, the constituent plume in the former etchant area does not appear
to be a threat to surface water or ground water receptors. Thus, additional investigation and active remediation
is neither appropriate nor proposed. :

Based on the results of the CSA, the process of dilution is restoring the pH of the ground water to background
levels.

Continued monitoring to monitor the natural dilution is the preferred remedial alternative,

7.0 ND

Based upon the conclusions above, a Corrective Action Plan should be prepared to propose a ground water
monitoring plan for the former etchant area. This plan will include a proposal to monitor ground water and surface
water, initially, on a semi-annual basis for a period of five years. This monitoring will allow further definition of
the plume geometry and the on-going dilution process.

An annual letter report would be prepared and submitted to the NCDENR for review. This report will include the

analytical results and our conclusions and recommendations regarding plume geometry and the on-going dilution
process.
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9.0 REMARKS
The recommendations contained in this report represent our professional opinions. These opinions were arrived at

in accordance with currently accepted and hydrogeologic and engineering practices at this time and location. Other
than this, no warranty is implied or intended.

This report was prepared by:

DELTA ENVIRONMENTAL CONSULTANTS, INC.
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i FORMER ETCHANT AREA

SAMPLING SUMMARY

« B:.VOCs (8240) with library search
C: Total RCRA metals Including aluminum

E: Tota! aluminum

- D: Total/ dissotved metals including al

F: Dissolved or bie ol

PRI TV eV

H: Laboratory or fleld pH
I: Leachable aluminum

R R R e e e -

J: Natural p (hard, Thali ity, sulfate, sulfite, iron, phosphate, nitrate, nitrite)
K: Calcium carbonate )
L: VOC Tentatively Identified Compound Scan

S e e e Nt o

LOCATION SAMPLE TYPE _SAMPLE ID DATE COLLECTED DEPTH ANALYTICAL PROTOCOL -
" — - : - A B C E F G i 3 K
-BACKGROUND SOIL Bkgnd-1, Bkgnd-2, Bkgnd -3 Jan-93 0-2' X
e SOIL ~_ Bkgnd -4 Feb-94 1-.2' X
SURFACE WATER Up, Mid & Downstream, Oct-96 WATERSURFACE| X X X
: SURFACE WATER Up, Mid & Downstream, Sep-97 WATER SURFACE X
. - ) A B C E F G 1 J K
FORMER SOIL ET-01,ET-02A j Jan-93 1-1.5' X X X X
— ETCHANT SOIL ET-02 Tan-93 20-21.5 X X X X
“'AREA SOIL GP-301 Sep-97 2830° X X
” SOIL < GP-302 Sep-97 2224 X X
SOIL . GP-304 Sep-97 4-6' X X
SOIL v GP-304 Sep-97 2224' X X
SOIL GP-306 Sep97 . 10-12° X X
SOIL ~.GP-306 ... ~Sep97 " 2224 X X
SOIL .. GP-307 ~ Sep-97 4-6' X X
. SOIL - GP-308 Sep-97 4-6' X X
SN SOIL ~..-GP-308 Sep-97 22-24° X X
SOIL . GP-309 Sep-97 4-6' X X
P SOIL . GP-309 Sep-97 16-18° X X :
. SOIL ~_SB-001 Sep-97 28-30° X
B SOIL . SB-002 Sep-97 - 8.5-10.5', 28.5-30.5° - X
N SOIL MW-14 Sep-97 10 X o
e SOIL MW-14 —- Sep-97 60’ - X -
SOIL “DW-01 Sep-97 . 30-32° X
. GROUND WATER MW-02MW-03, MW-04 Aug-92 WATER TABLE X X X e ;
T . GROUND WATER MW-02,MW-03, MW-04 . Jan-93 WATER TABLE X X X = "
GROUND WATER ET-02, ET-03 - “Jan-93 ., WATER TABLE X X .
; GROUND WATER MW-02,MW-03, MW-04 ) - .. . Sep-93 WATER TABLE X X - <
GROUND WATER . ET-03 -~ |.. - Sep-93 WATER TABLE X X o B
GROUND WATER . MW-08, MW-09 - Sep-93 . WATER TABLE X X s L
B GROUND WATER ET-03, MW-08, MW-09 :|.... .  Nov-95 WATER TABLE X X X BB N
S GROUND WATER MW-ILMW-12, MW-13 | ...~ WATER TABLE X X X .
) GROUND WATER GP-104, GP-106, GP-107 | .~ Nov-95 , . WATER TABLE X X X .
\ GROUND WATER ET-03, MW-08, MW-09 May-96 -, « WATER TABLE X R
e GROUND WATER MW-11, MW-12, MW-13 May-96 WATER TABLE X" N
S GROUND WATER ET-03, MW-08, MW-09 May-97 WATER TABLE X X
I GROUND WATER MW-11, MW-12, MW-13 May-97 WATER TABLE X X
GROUND WATER MW-02,MW-03, MW-04 _ 0ct-97 WATER TABLE * X
B GROUND WATER ET-03, MW-08 Oct-97 WATER TABLE X X X
GROUND WATER MW-11 through MW-14 | .. Oct-97 WATER TABLE X X X
o GROUND WATER .. DW-01 0ct-97 BEDROCK, 65-71" X X X
D GROUND WATER ET-03, MW-08, DW-01 + Jan-98 WATER TABLE X
~As VOCs (8240)- : G: Field indi (pH, conductlvity, temp )

oLk, TABLEL
SAMPLING SUMMARY -

e . oot tid st s T ases FORMER ETOWANT ADR ALY



TABLE2

BACKGROUND SOIL AND SURFACE WATER

ANALYTICAL RESULTS
FORMER ETCHANT AREA
SOIL
SAMPLE DESIGNATION:| Bkgnd-1 | Bkgnd-2 | Bkgnd-3 | Bkgnd-4 | Bkgnd-4
DEPTH:| (0-2) -1 (1-2 (1-29 (1-2) Average
DATE SAMPLED:|  Jan-93 Jan-93 Jan-93 Feb-94 Feb-94 | Background
SAMPLED BY:| Dela Delta Delta Delta AWARE
METALS (mg/kg)
Aluminum 13000 23000 13000 22000 19000 18000
Arsenic <l.2 <13 <l3" NA 23 145
Barium 300 440 170 200 160 254
Cadmium <12 2.2 <1.3 NA NA 15
Chromium 70 80 30 47 44 542
Lead 23 7.5 4.5 6.5 7.6 5.68
Mercury <0.058 <0.065 <0.063 NA 0.1 0.07
Selenium <1.2 <13 <13 NA NA <l.3
Silver <23 <2.6 <5 NA NA <25
. SURFACE WATER ,
SAMPLE DESIGNATION:{ Upstream | Upstream | Midstream | Midstream | Downstream | Downstream | Surface  ©
DATE SAMPLED:|  Oct-96 Sep-97 Oct-96 Sep-97 Oct-96 Sep-97 Water
SAMPLEDBY:| Delta Delta Delta Delta Delta Delta Standard
METALS (mg/l)
Aluminum ] <00 | Na | 40 | Na | <00 | Na | NS
VOLATILES (ug/l) »
All targeted VOCs | B | Na | B | Na | BQL | NA | NS
FIELD INDICATOR PARAMETERS
pH | 649 | 78 | 673 | 70 | 725 | 77 | 6090.

NA = Not Analyzed

mg/l = milligrams per liter
ug/l = micrograms per liter
BQL = Below the quantitation limit

94001\csatetchbk.xls
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. SOIL ANALYTICAL RESULTS

FORMER ETCHANT AREA '

NLZy gy

SAMPLE DESIGNATION: . ET-02 :
< DEPTHY ) sy | o215y | (28300 | (224"
“DATE SAMPLED:| - " Jan-93 Jan-93 Sep-97 | ' Sepo7
.. - SAMPLEDBY:}  DELTA"- | DELTA | DELTA DELTA DELTA | DELTA DELTA.
MF!'ALS(mm) -. e :
Aluminum 73" . 32000 . - 17000 13000 11100 12500 28100 16200
Alumlnum. lacmble (myl) " ods 057 NA NA NA NA NA
<t2 {13 <12 NA NA CNA NA
530 180 520 NA NA . NA NA
22 24 <12 NA NA NA NA
7 23 8s NA NA - NA NA
23 89 42 NA NA NA NA
<0.062 <0.064 <0.062 NA NA NA NA
<12 <12 <12 NA NA NA NA
Silver < <23 <.6 <25 NA NA NA NA
VOLATILES (mg/ke) .
Acetone ., : <0.012 l <0.013 ( <0.012 [ NA NA L NA I NA . I
T1Cs Found « | Unknown _10.003, RT=24.1 0 NA NA .  NA NA
FIELD mmcxron PARAMETERS N -
T ] Na | Na [ Na T 59 63 |- 47 | 11 |
mg/kg = Mlligrams petki!op'm.' '
mg/ = Miltigrams per liter,
NS = No regulatory limit.
NA = Not analyzed.
TICS = Tentativel Idcnllﬁ:d pound
RT = Retention dme. :
¢ = Concentration excecds the clean-up level or average background concentration.
Clean-up levels are from the North Carolina risk analysis f k for industrial/e P i
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TABLE 4

MONITORING WELL CONSTRUCTION CHARACTERISTICS

i FORMER ETCHANT AREA

& MONITORING TOTAL SCREEN DEPTH TO TOP OF CASING WATER TABLE

{ WELL NO. DEPTH INTERVAL  GROUND WATER (10/13/97) ELEVATION ELEVATION (10/13/97)

(fbg) (fbg) _(fbg) (msl) ~_(msh)

i MW-02 38 28-38 NM 2669.61 - NM
MW-03 13 3-13 NM 264527 " NM
MW-04 13 3-13 NM 264749 NM

- MW-08 37 22-37 30.85 - , .2671.91 2641.06

; MW-09 35 20-35 33.58 2677.59 2644.01

) | MW-11 40 25-40 30.42 2661.73 2640.76
MW-12 45 30-45 30.60 2671.18 2640.58
MW-13 40 25-40 30.77 2670.51 2639.74
MW-14 72 62-72 57.05 2712.62 2655.57
ET-02 40 - 25-40 NM : - -
ET-03 35 20-35 30.10 267227 2642.17
DW-01 71 66-71 39.77 2672.05 2632.28

NM = not measured
fbg == feet below ground clevation
msl = feet above mean sea level
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SUMMARY OF GROUND WATER FIELD INDICATOR PARAMETERS
¢ FORMER ETCHANT AREA :

o R MONITORING WELLS
I s . MW-02 MW-03 : Mw-04 : ET-02 . ET-03 Mw-08
"1 pH '.] - Conductivity [ Temp. pll Conductivity | Temp. pH .| Conductivity | Temp. pH Conductivity | Temp,| ~ pll Conductlvity | Temp, pH Conductivity | - Temp.- .
(Std. Units)] - (uS) (©)_|(Std. Units) (uS) (C)_{(Std. Units)] - (uS) (©) _|(Std. Units) (uS) (C)_|(Std. Units) (uS) (C)_| (Std. Units) ws) |
l Jan-931 69 700 13 73 21s 10 64" -~ 360 115 59 460 17 4.7 1150 10.3 NI NI <N
S sep93| -89 | v« NA -] 137 64 NA 155 62 - - NA 16 NS NS NS 3.70 NS 13.9 4.70 NS - 138
Nov9s | NS-- -~ NS NS NS NS NS NS NS NS NS NS NS 1.63 2584 17.6 404 2368 222
Nov-96f NS- .| ‘.~ NS NS NS NS NS NS NS NS NS NS NS 3.3 NA NA 441 NA NA
May-97| NS ; NS NS NS NS NS NS NS NS NS NS NS 3.68 1380 17.2 437 1176 199 ,
Oct-97 56 NA NA 1.6 NA NA 60 - NA NA NS NS NS 3.86 1354 14.27 424 1679 15.66

5
re

MONITORING WELLS
MW-09 MW-11 MW-12 MW-13 MW-14 Dw-01

pH Conductivity | Temp. pH Conductivity | Temp. pH Conductivity | Temp. pH Conductivity | Temp.{ ° pH Conductivity | Temp. pH Conductivity Temp.
(Std. Units)| - . (uS) () " {(std. Units), (uS) (©)_[(Std. Units)] - (uS) {C)_](Std. Units) (uS) (C) |(Std. Units) (uS) (C) | (Std. Units) (uS) (C)
Jan-93 | - NI ~ NI NI NI NI Nl |' N NI NI NI NI NI NS NS NS NS NS NS
630 NS 15.6 NI NI NI NI NI NI NI Nl - NI NS NS NS NS NS NS
3.76 il NS 6.36 180.9 172 5.1 138.3 154 6.01 2527 18.5 NS NS NS NS ___Ns NS
559 . - NA NA 6.38 NA NA 5.48 NA NA 5.30 NA NA NS NS NS NS NS NS
5.18 . 482 - 129 6.32 150 172 551 182 18.9 536 376 16 NS NS NS NS NS NS

NS NS NS 6.54 79 12.77 3.70 154 12.44 3.89 ) 396 16.39 601 120 11.6¢ 5.14 ° 731

[SESVN ——e

GEOPROBE SAMPLES
GP-104 GP-106 GP-107
S pH Conductivity ) Temp. pH Conductivity | Temp. pH" Conductivity | Temp.
S+ [(Std. Units) (uS) (©)_|(Std. Units)| (uS) (C)_|(Std. Units) (uS) ©)
I Nov-98 | - 6.50 1.75 NS 6.09 [N NS 643 44 NS

SPECIFIC CONDUCTIVITY VALUES ARE REPORTED AS MICROMHOS/CM
TEMPERATURES REPORTED AS DEGREES CENTIGRADE
- ; N1=MONITORING WELL HAD NOT BEEN INSTALLED AT TIME OF SAMPLING
" NA <NOT ANALYZED
NS = SAMPLENOT OBTAINED
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GROUNDWATER ANALYTICAL RESULTS
DISSOLVED / TOTAL ALUMINUM

FORMER ETCHANT AREA
MONITORING WELLS
MW-02 MW-02 - MW-03 MW-03 MW-04 MW-04 ET-02 ET-02 ET-03 ET-03 MW-08 MW-08
FILTERED | UNFILTERED | FILTERED | UNFILTERED | FILTERED | UNFILTERED | FILTERED | UNFILTERED | FILTERED | UNFILTERED | FILTERED |UNFILTERED
Aug-92 NS 170000 NS 100000 NS 240000 NI NI NI NI NI NI
Jan-93 <100 99000 <100 54000 <100 71000 230 64000 39000 74000 NI NI
Sep-93 <100 41000 <100 42000 <100 35000 NS NS 56000 56000 5600 81000
Sep-93 NS NS <100 NS NS NS NS NS NS NS 5000 59000
Nov-95 NS NS NS NS NS NS NS NS 51000 48000° * 6200 6800°
Nov-95 NS NS NS NS NS NS NS NS’ NS 46900° NS 11100
May-97 NS NS NS NS NS NS NS NS NS 20000° NS 2200
0ct-97 NS NS NS NS NS NS NS NS 20600 19678 2460 3955°
MONITORING WELLS |
MW-09 MW-09 MW-11 MW-11 MW-12 MW-12 MW-13 MW-13 MW-14 MW-14 DW-01 DW-01
FILTERED | UNFILTERED | FILTERED | UNFILTERED | FILTERED | UNFILTERED | FILTERED | UNFILTERED{ FILTERED | UNFILTERED| FILTERED |UNFILTERED
Aug-92 NI NI NI NI NI NI NI NI NI NI NI NI
Jan-93 NI NI NI NI NI NI NI NI NI NI NI NI
Scp-93 <100 7000 - NI NI NI NI NI Ni N Ni NI NI
Sep-93 <200 2600* NI NI NI NI NI NI NI NI NI NI
Nov-95 <100 570° <100 570 <100 170 <100 330° NI NI NI NI
Nov-95 NS NS NS 704¢ NS NS NS 218 NI NI NI NI
May-97 NS 910+ NS 440 NS 1704 NS 320 NI NI NI NI
0ct-97 NS NS 84.5 1921+ <50.0 943+ <50.0 248 144 2579 2390 3371
GEOPROBE SAMPLES
GP-104 GP-104 G106 GP-106 GP-107 GP-107
, FILTERED | UNFILTERED | FILTERED | UNFILTERED | FICTERED | UNFILTERED
1 Nov-95 <100 17000° <100 8800¢ <100 45000

ALL VALUES ARE REPORTED AS PARTS PER BILLION (UG/L).
" NS = MONITORING WELL NOT SAMPLED.
NI'= MONITORING WELL HAD NOT BEEN INSTALLED AT TIME OF SAMPLING.
* = UNFILTERED ALUMINUM ANALYZED IN ACCORDANCE WITH STANDARD METHOD 3030C (DENR GUIDELINES),
THESE GROUND WATER SAMPLES WERE OBTAINED USING LOW FLOW (MICROPURGING TECHNIQUES).
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VOLATILE

ND WATER ANALYTICAL RESULTS -
ORGANIC COMPOUNDS AND METALS
- FORMER ETCHANT AREA

SAMPLE DESIGNATION:} _ MW-02 MW-03 MW-04 ET-02 MW-02 Mwor | Mwoy MW-0) MW-04 MW-04 ET.03 2L
[ FILTEREDV UNFRLTERED: | UNFILTERED | UNFILTERED | UNFILTERED| UNFILTERED) UNFILTERED] FILYERED |UNFILTERED| FILTERED |UNFILTERED| FILTERED | FILTERED | STANDARD
... DATESAMPLED:  Aug®2 Aug-92 Aug92 Jan-93 Jan9) RS IRl A VX B I P 93 Jan-93 Jan93 ugt
T SAMPMLEDAY] AWARE AWARE AWARE DELTA ' DELTA DELTA ' | DELTA DELTA DELTA DELTA DELTA' -t
+ [METALS SRy MR
* fArsenie . . <03 <03 <0.5 <30 . <50 . <0 <30 <50 <19 50
*, Bariuen S 1300 1300 6600 * 1500 i 980 - <100 1300 260 <100 2000 -
Cadmbury .. <50 <3.0 <$.0 <350 <50 ' <50 <50 <30 <50 s,
& [Caromium e 140° 19 450 10° 91°’ <10 130 <10 <10 50
e FTL I R 671¢ <50 S0 ) <0 1] <30 <50 15
¢ [Mercuy ™+ B s 0.8 06 <0.10 . «.to <0.10 <0.10 «<.10 <0.10 | X ]
Selenlum . <30 <50 <50 <30 <s0 <0 <0 <0 <10 50
Silvar - <10 <10 <0 <10 <10 <[0 <10 <10 <10 13
VOLATILES N
Torschlorocthene - - NA <1.0 <10 <350 NA NA 3 NA <19 NA NA 07
Acetcne ¢, NA NA NA <10 NA NA NA NA NA 700
= [Frichloroethene .- . 10° 12° <10 <30 12¢ ‘NA <9 NA NA 28
LIBRARY SEARCH .
[ wva T [) NA | - NA
MW-02 Mw-02 MW-04
UNFILTERED| FILTERED UNFILTERED)
Sep-93 Sep93 - . Sep93
DELTA DELTA DELTA
NA NA © NA.
3% <100 N
<30 <50 - <30
50 <10 L L
69 <50 <3/ L 18
NA NA “NA©T L NA
NA NA \ ¢ NA .
NA NA SNAT NA
NA NA <30 | 4 NA <10
<10 NA DI e T NRRR B 1
<50 NA B <) HAS <50
oM ] w T m AR DTN |
g g FHER B
£ 2 4Ri338Y 15
. g —~ ':‘.'. [+] 28 E;:._f-_- E) -g
-2 3 & |= 2 lE 5§53
' SRR g3 5e %%
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NATURAL ATTENUATION AND GEOTECHNICAL PARAMETERS |

FORMER ETCHANT AREA
SAMPLE DESIGNATION; £7-03 . MWw-08 MW-11 MW-12 MW-13 MW-14 DW-01 2L
FILTERED/ UNFILTERED:| FILTERED | FILTERED { FILTERED | FILTERED | FILTERED | FILTERED | FILTERED {STANDARD
DATE SAMPLED: Oct-97 Oct-97 Oct-97 Oct-97 QOct-97 Oct-97 Oct-97 {mg/L)
SAMPLED BY: DELTA DELTA DELTA DELTA DELTA DELTA DELTA '
GROUND WATER (mg/l) :
Iren 0.975* 1.970* 0.626* 0.138 <0.100 0.702* <0,100 - .03
Alkalinity <1.0 <1.0 49.7 21.8 372 41.6 <10 NS
Hardness 213 58.9 64 54.1 155 53.6 172 NS
Nitrite <0.02 <(.02 <(.02 <0.02 <0.02 <0.02 0.068 i
: Nitrate 20.1* 13.0* 0.383 10.8¢ 6.10 0.957 19.6¢ 10
! Total Phosphorous 0.168 <0.02 0.02 <0.02 0.026 0.038 <0.02 NS
Sulfite <20 <20 2.0 <20 <2.0 <20 <2.0 . NS
Sulfate 3424 268* 17.3 535 14 163 212 L250
DO (ficld) - 10.67 5.93 116 8.13 7.31 4.66 8.76 NS -
ORP (field) 307.5 241.5 337.8 350 1429 345.8 -90.0 NS
SOIL ‘
SAMPLE DESIGNATION:]  SB-001 SB-002 SB-002 MW-14 DW-01
DEPTH:| (28-30) | (8.5-10.5) | (28.5-30.5" (607 (30-32"
DATE SAMPLED: Sep-97 Sep-97 Sep-97 - Sep-97 Sep-97
SAMPLED BY: DELTA DELTA DELTA DELTA DELTA
Calcium Carbonate (%) <l NA 248 <l <l
Wet Density (pcf) NA 95.3 NA NA NA
Moisture Content (%) NA 12.2 NA NA NA
Specific Gravity NA 272 NA NA NA
Permeabilily (cm/sec) NA 2.8x10™ NA NA NA

wy/l = Milligrams per liter,
NS = North Carolina 2L standard not established,
NA =Not analyzed,
DO =Dissolved Oxygen
ORP = Oxidation Reduction Potential, reported in millivolts
pef = Pounds per cubic feet.
cm/sec = Centimeters per second.
* = Concentration exceeds 2L standard
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1.0 INTRODUCTION

1.1 Purpose

The purpose of this report is to provide a comprehensive discussion of the various phases of site assessment
activities performed in the containment dike arca at the referenced site. Delta Environmental Consultants, Inc.
(Delta) was retained by American Annuity Group, Inc. (AAG), successor in interest to Sprague Electric Company
(Sprague), to perform this comprehensive site assessment (CSA).

This CSA was prepared in order to better determine the nature and extent of volatile organic compounds (VOCs)
present in the subsurface within a portion of the site. The purposes of performing the CSA were to:

¢ delineate the nature and extent of previous releases of VOCs to the soil and ground water;
e characterize the subsurface geology and hydrogeology;
e provide sufficicnt data in order to prepare a Corrective Action Plan; and,

e  determine if remediation is necessary.

1.2 _Scope of Work

The CSA included performing the following tasks:

e obtaining and analyzing 25 soil samples; _

+ installing ten watcr table monitoring wells and three telescoped deep monitoring wells;

e obtaining ground water samples from two Geoprobe borings and each monitoring well on two to seven
occasions;

* reviewing analytical results provided by United Chemi-Con Manufacturing, Inc. (UCCM) for the water supply
well;

obtaining three surface water samples in order to evaluate water quality of North Fork of the New River;

performing laboratory analyses of the soil, ground water and surface water samples to determine chemical
quality;

* determining potential receptors by performing a visual survey of the area within a 1,500-foot radius of the site;

performing geotechnical analysis on select samples in order to determine hydraulic properties of the surficial
aquifer;

¢ determining the potential for the VOCs to naturally attenuate; and,

¢  preparing this report.

.0_SITE HI RY AND R HARA RIZ

2.1_Propertv Ownership and Use

The site is located in Ashe County, North Carolina, approximately one and one-quarter miles south of Lansing
(Figures 1 and 2). The GO acre site is bordered on the north and west by the North Fork of the New River.
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Immediately east of the UCCM facility is property currently owned by AAG. Immediately south of the UCCM
facility is undeveloped and wooded area. _

The facility was owned and operated from-1953 through August 1992 by Sprague. UCCM purchased the facility
from Sprague on August 31, 1992,

The facility was constructed in 1953 and operations were initiated by Sprague in 1954. Historically, the processes
employed at the facility include winding, impregnation, assembly, aging, testing, and packing of aluminum based
capacitors. Previous activities also included the etching and formation of aluminum oxide from approximately
1961 through 1990. ’ S

UCCM continues to produce aluminum based capacitors. The capacitors are impregnated with an electrolytic
solution that consists of a mixture of dimethylformamide (DMF) and ethylene glycol. A 10,000-gallon above
ground storage tank (AST) is present within the containment dike area. This AST contains DMF and was installed
in the early 1980’s. Rainwater that collects within the dike area is periodically discharged through a drain along the
north side of the dike. The dike is constructed of concrete blocks and contains a concrete floor. -

Formerly, trichloroethene (TCE) and possibly tetrachloroethene (PCE) and methylene chloride were used to remove
residue from manufactured capacitors from approximately 1972 through 1977. The chemicals were used in a vapor
degreaser located near the center of the manufacturing building (Figure 2). According to interviews with former
Sprague employees, the solvents were stored in 55-gallon drums and transported to the vapor degreaser as needed.

.2_Release Incidents and Environmental Investigation

Data from previous investigations performed by AAG at various locations throughout the site have been submitted
to the NCDENR Division of Environmental Management (DEM) and Division of Solid Waste Management. On
October 1, 1992, a notification of a suspected release of heating oil from underground storage tank(s) was made by
Hunton & Williams (counsel for AAG) to the Groundwater Section of the Winston-Salem Regional Office
(WSRO). On November 20, 1992, Hunton & Williams submitted a report of ground water test resuilts under
monitoring well permit #04-0119-WM-0037 to the Groundwater Section of the DEM in Raleigh, North Carolina.

On December 16, 1994, a copy of Delta’s Report of Phase ling was submitted to the Groundwater Section
of the WSRO by Parker, Poe, Adams and Bernstein (counsel for UCCM). As part of this investigation, eleven soil
samples were obtained from the containment dike area between January and September 1993. Ground water
monitoring well MW-10 was installed in September 1993 immediately adjacent to the drain located along the north
side of the dike. The soil analytical results indicated the presence of PCE, acetone and methy! ethyl ketone (MEK).
The ground water analytical results indicated detectable levels of toluene, ethylbenzene and xylenes. All of these

reported concentrations, as well as the remaining targeted VOCs, were below the North Carolina ground water
quality standard. '

A Site Assessment Report, which presented soil and ground water data collected by Delta from numerous
investigations conducted from July 1992 to February 1996, was submitted to the Groundwater Section of the WSRO
on May 20, 1996. The additional activities performed as part of this report included obtaining seven additional soil
samples and two ground water samples (from within the building) using a Geoprobe. In addition, ground water
samples were obtained from monitoring well MW-10 on four occasions between February 1994 and 1996. The soil
analytical results continued to indicate the presence of acetone and MEK. Based on the results obtained from this
phase of investigation, the lateral and vertical extent of impacted soil has been defined. No further action was
recommended for the soil since the reported concentrations were below DEM’s proposed clean-up levels, and since
neither acetone, MEK or chlorinated VOCs had been detected in the ground water at monitoring well MW-10. The
ground water analytical data indicated the presence of benzene, toluene, ethylbenzene and xylene (BTEX) in
samples collected from monitoring well MW-10. Based.on the Geoprobe sampling, the downgradient extent of
BTEX had been defined. The source of the BTEX was unknown and not attributed to the only other identified
potential source, an abandoned UST located 190 feet northeast of the containment dike.
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A follow-up meeting was held with representatives of WSRO on May 29, 1996. Based on the results of this
meeting, additional activities were performed at the site and summarized in the Project Status Update, which was
submitted to the Groundwater Section of the WSRO in May 1997. Activitics performed at part of this update for the
containment dike area included obtaining three surface water samples, as discussed in Section 5.4.

2. rrective Acti a

R THW

Wa u Well

According to Gerald Elliott of the Ashe County Health Department, the area within a 1,500-foot radius of the center
of the site is not serviced by municipal water. The closest municipal water supply is provided by the Town of
Lansing.

According to Donna Cochran, the Town Clerk of Lansing, the water supply for the Town of Lansing is derived from
a supply well located within the town limits. The well yield is approximately 18 gallons per minute and services
approximately 100 households. The town is currently evaluating the need for an additional well. Ms. Cochran also
l indicated that municipal water lines do not extend past the town limits, which are approximately two to three miles

l Corrective actions have not been performed at the containment dike area.

from the site.

ased on this information, Delta performed a visual survey of the area within a 1,500 feet radius of the center of the

“te to identify water supply wells. Accessible streets and roadways were traversed by car and properties were

observed to identify well heads or well houses that are commonly associated with domestic water supply wells. Our
survey did not reveal the presence of these structures.

A tax map with the names and addresses of property owners (within the specified radius of the site) was obtained

from the Ashe County Tax Assessors Office in Jefferson, North Carolina. The visual survey indicated the presence

of structures on 13 of the 34 parcels (including the UCCM facility) within a 1,500-foot radius of the facility. Each
l of the 13 parcels that contain structures are assumed to have domestic supply wells, as illustrated in Figure 3.

The location of the supply well that provides water to the facility is shown on Figure 2. The well is used for potable
‘and process purposes. According to the driller, Newman Brothers, the well has a total depth of 805 feet. Six-inch

galvanized casing extends from ground surface to a depth of 50 feet. Water bearing fractures were reported at

depths of 60, 80, 180, 310, 500, and between 540 and 570 feet. According to Newman Brothers, each fracture
‘vroduced water at a rate of approximately five gallons per minute for a combined yield of 30 gallons per minute.

3.2 Surface nger

1e North Fork of the New River borders the UCCM property to the nosth and west. This surface water feature
serves as a local discharge point for ground water in the surficial aquifer during periods when the river is a gaining
surface water body. The overall volume of ground water that discharges to the New River via baseflow is negligible
pared to the overall flow of the river. The location of the New River with respect to the facility is illustrated in
ures 1 and 2,

North Carolina Division of Water Quality (DWQ) has assigned the North Fork a primary classification of C.

s C waters are protected for secondary recreation, fishing, wildlife, fish and aquatic life propagation and
SU’ and agriculture. The North Fork has also been given supplemental classifications of Outstanding Resource
and Trout Waters.

1
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4,0 YSI ETTING

4.1 Regional Geol and Hvdrogeol

l The site is situated in the Blue Ridge Belt of North Carolina. The Blue Ridge Belt consists of a series of thrust
sheets stacked on one another. Locally, the thrust faults bounding the sheets can be mapped at the surface. Where
l mapped, distinct lithologic differences are found from one side of the fault to the other. Other major structural
features include large folds. Broad upwarps produce large anticlines and major anticlinoriums, while broad
downwarps produce large synclines and synclinoriums. Where erosion breeches these large upwarps, windows are
l created exposing younger rocks in the thrust sheet below (NCGS, 1988).

Bedrock at the site consists of massive to well foliated biotite granitic gneiss with locally intrusive metamorphosed
granitic intrusive rock. The bedrock is of Middle to Late Proterozoic age (Rhodes, 1985). The land surface is
underlain by clay-rich unconsolidated material derived from the in-situ weathering of the underlying bedrock. This
material, which averages from about 90 to 200 feet in thickness and may be as much as 300 feet thick in some
valleys, is referred to as saprolite. In many valleys, especially those of larger streams, flood plains are underlain by
thin, moderately well-sorted alluvium deposited by the streams. When the distinction between saprolite and
alluvium is not important, the term regolith is used to refer to the layer of unconsolidated sediments (Heath, 1983).

p The regolith contains water in pore spaces between sediment particles. Conversely, the bedrock typically does not
display intergranular porosity. Ground water in bedrock is transported via features such as fractures, foliation, and
former bedding planes. Recharge of the ground water systems occurs in the areas above the floodplains of the
streams, and natural discharge occurs in low lying areas as seepage springs that are common near the base of slopes
l and baseflow discharge into streams and rivers (Heath, 1983).

4.2 Site Geol and Soils

Drilling investigations performed as part of this assessment indicate that subsurface soils are saprolite and alluvium
consisting of micaceous clays and silts. The unconsolidated material ranges in thickness from 20 to 60 feet and
grades into weathered granitic gneiss bedrock. Alluvial sands and silts were encountered in boreholes advanced

along the floodplain of the New River.

Two geologic cross-sections were constructed through the impacted area. The locations of the cross sections are
shown on Figure 4. Cross Sections A-A’ and B-B’ are presented as Figures 5 and 6, respectively.

The Soil Survey of Ashe County, North Carolina indicates that the site soils are classified as Braddock-Urban Land
l Complex soils. These soils are predominantly acidic with a pH range of 3.6 to 5.5 and an organic matter content of
one-half to one per cent (USDA, 1985).

5.0 FIELD IVITI

The CSA field activities were conducted using a phased approach. Subsequent phases of investigation were based
pon the results obtained from the previous phase. The purposes of performing the field activities were to;

u
'- further investigate the nature and extent of VOCs identified in the soil and ground water;

.oetter characterize the site geology and hydrogeology; and,
obtain data in order to determine the potential for the VOCs to naturally attenuate.

=y
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il Investi

A total of 25 soil samples were obtained from 14 locations between January 1993 and September 1997. Table |
summarizes specific information regarding the sample date, depth and analytical protocol.

Five soil investigations have bcen conducted in the containment dike area to better determine the extent and
magnitude of the VOCs. The source(s) of the VOCs have not been determined. However, analytical data suggest
that the release was in the vicinity of soil sample locations CD-2 through CD-4. Soil boring/sample locations are
shown in Figure 7. Historical soil analytical data are presented in Table 2 and the laboratory reports are presented

as Appendix A.

In January 1993, three soil samples (CD-2 through CD-4) were collected in the containment dike area and analyzed
for the presence of VOCs. This sampling was initiated based on the presence of elevated levels of TCE and PCE in
a sample obtained by UCCM (adjacent to the drain located along the north side of the dike) in August 1992 as part
of their due diligence activities. The analytical results indicate the presence of PCE in soil samples CD-2, CD-3,
and CD-4 at concentrations of 3.40 milligrams per kilogram (mg/kg), 0.033 mg/kg, and 0.02 mg/kg, respectively.
Acetone and MEK were present in CD-3 at concentrations of 0.029 mg/kg and 0.024 mg/kg, respectively. TCE was
not reported in any of the soil samples above the analytical detection limits.

In September 1993, nine soil samples (CD-5 through CD-10 and MW-10) were collected and analyzed for the
presence of VOCs. The analytical results indicate the presence of acetone at concentrations ranging from 28.8
mg/kg at CD-10 to 0.04 mg/kg at MW-10 (collected at 15 to 15.5 feet bgs). PCE and TCE were not reported in any
of the soil samples above the analytical detection limits.

In November 1994, four soil samples (CDA-CD2, CDA-CD2A, CDA-CD3, and CDA-CD10) were collected and
analyzed for the presence of VOCs. Samples CDA-CD2, CDA-CD3 and CDA-CD10 were obtained from the same
locations and depths of previous soil samples CD-2, CD-3 and CD-10 (obtained in January and September 1993).
The analytical results indicate the presence of acetone at concentrations ranging from 0.52 at CDA-CD2A to 0.086
mg/kg at CDA-CD3. PCE and TCE were not reported in any of the soil samples above the analytical detection

limits.

selected intervals and analyzed for the presence of VOCs. The analytical results indicate the presence of acetone at
concentrations ranging from 0.43 mg/kg at GP-208 (collected 3.0 to 4.0 feet bgs) to 0.013 mg/kg at GP-208
(collected 0.5 to 2.0 feet bgs). MEK was also present at GP-209 (2.0 to 3.0 feet bgs) at a concentration of 0.044
mg/kg. PCE and TCE were not reported in any of the soil samples above the analytical detection limits.

In September 1997, three soil samples were collected during the installation of monitoring wells MW-15 and DW-2.
Targeted VOCs were not reported above the analytical detection limits. Soil-to-ground water maximum
contaminant concentrations were calculated for TCE, acetone and MEK using the methodology recommended by
NCDENR. Calculations for each VOC are presented as Appendix B and the resulting permissible maximum
concentrations for each of these three VOCs are presented on Table 2. Review of Table 2 indicates that all of the
historical reported concentration of acetone and MEK are below the soil-to-ground water maximum concentration.
PCE concentrations have been below the maximum concentration since January 1993.

l In February 1996, two soil borings (GP-208 and GP-209) were advanced and four soil samples were collected at

In addition, saturated soil samples were collected from monitoring wells MW-15 through MW-17 and submitted to
IEA for analysis of total organic carbon in order to assist in determining the potential for the soil to attenuate the
VOCs. An undisturbed soil (UD) sample was collected from soil boring SB-002 (identified in the Comprehensive
ﬁ Assessment for the etchant area) at a depth of 8.5 to 10.5 feet bgs in accordance with ASTM Method D 1587-

“Practice for Thin-Walled Tube Sampling of Soils.” Several attempts were made to collect the UD sample
clow the water table surface, but the soil was too dense. The soil samples was submitted to Law Engineering and
Environmental Services, Inc. for geotechnical analyses including, grain size distribution, hydraulic conductivity,
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density, and specific gravity. LAW described the soil as a orange-yellow, micaceous, silty fine to medium grained
sand with partially weathered rock fragments. The data is summarized in Table 3 and the geotechnical laboratory
report is presented as Appendix C.

5,2 Ground Water Investigation

5.2.1 Monitoring Well Construction

Ten shallow (water table) monitoring wells monitoring wells (MW-05, 15, 16, 17, 18, 19, 20, 21, 22 and 23) and
three bedrock monitoring wells (DW-02, 03, and 04) have been installed in order to delineate the lateral and vertical
extent of impacted ground water. In addition, ground water samples were obtained from the water table at
Geoprobe bormgs GP-201 and GP-202. The locations of the monitoring wells and Geoprobe ground water samples
are shown in Figure 4. Monitoring well construction details are summarized in Table 4. Soil boring logs and
monitoring well construction details are presented in Appendix D.

The shallow monitoring wells were completed at depths ranging from 18 to 35 feet bgs. With the exception of
monitoring well MW-19, the shallow monitoring wells were installed using continuous flight hollow stem augers.
Monitoring well MW-19 was installed using air rotary techniques. The wells were completed with 10 to 15 feet of
two-inch diameter, flush threaded, 0.010 inch factory slotted PVC screen and two-inch diameter PVC riser. A
gravel filter pack was added to an approximate height of two feet above the top of the well screen. A minimum two
foot thick bentonite seal was added above the filter pack. The remaining annulus was grouted to the surface.

Bedrock monitoring wells DW-02, 03, and 04 were completed at a depths of 61, 59, and 52 feet bgs, respectively.
The wells were advanced using air rotary methods. In general, an eight to ten inch borehole was advanced to 45 to
50 feet below ground surface. Five to six-inch diameter galvanized steel surface casing was inserted into the
borehole and the annulus was grouted to the surface using the tremie method. The casings were allowed to set
overnight to allow the cement to harden. A five to six-inch diameter borehole was advanced approximately 10 feet
below the bottom of the surface casing until the first water bearing zone was encountered. The monitoring wells
were completed with five feet of two-inch diameter, flush threaded, 0.010 inch factory slotted PVC screen and two-
inch diameter PVC riser. Gravel filter packs were added to an approximate depth of two feet above the top of the
well screen. Minimum two foot thick bentonite seals were added above the filter pack. The remaining annulus
were grouted to the surface.

5.2.2 Monitoring Well Location and Rationale
Four ground water investigations have been conducted in the containment dike area. Monitoring well MW-10 was
installed in September 1993 to determine if the VOCs previously identified in the soil were also present in ground
water.

In February 1996, Geoprobe borings (GP-201 through GP-205) were advanced to attempt to better define the lateral
extent of impacted ground water. Ground water samples were collected from GP-201 and GP-202 and analyzed for
the presence of benzene, toluene, ethylbenzene and total xylenes. Probe refusal was encountered at borings GP-203
through GP-205 prior to encountering ground water. Thus, ground water samples were not collected from these
locations.

Based upon the February 1996 Geoprobe investigation, monitoring wells MW—IS MW-16, MW-17, MW-18, and
DW-02 were instalied in September 1997 to attempt to define the lateral and vertical extent of impacted ground
water. .

In October 1997 and January 1998, ground water samples were collected from monitoring wells MW-05 (which
installed by UCCM as part of their due diligence activities), MW-10, MW-15, MW-16, MW-17, MW-18, and
02 and analyzed for the presence of VOCs and semi-volatile organic compounds (SVOCs).
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Monitoring” wells MW-19 through MW-23, DW-03, and DW-04 were installed in July and August 1998.
Monitoring well MW-19 was installed in order to provide an upgradient monitoring point. Monitoring wells MW-
20 and MW-23 were installed in order to provide a cross-gradicnt monitoring point. Monitoring wells MW-21 and
MW-22 were installed to provide a downgradient monitoring point. Bedrock monitoring wells DW-03 and DW-04
were installed to evaluate ground water quality in the shallow portion of the bedrock.

5.2.3 Ground Water Flow

Depth to ground water measurements have been collected between two and six occasions since 1993. Ground
water elevation data from January and August 1998 are presented in Table 5. Water table elevation data collected

" during the August 1998 sampling event was used to construct a ground water elevation contour map, as illustrated
in Figure 8. Review of Figure 8 indicates that the direction of ground water flow is north/northwest, towards the -

New River, at an average horizontal gradient of 0.007.

Based on the above information, the average linear ground water flow velocity (seepage velocity parallel to ground
water flow) of the unconsolidated material was calculated using the following equation:

= =K. _di
ne dL

where: ¥, = average linear ground water velocity parallel to ground water flow direction (seepage velocity) [L/T] -
K = hydraulic conductivity

ne = effective porosity Loy TEST 7
dH/dL = hydraulic gradient v

3
PI ?" : a'_ < PerLE)
Assuming a hydraulic conductivity of 0.79 feet per day (2 8x 10 -4 cm/sec), an effectxve porosity of 0.2 (20% for
sandy silt) and a hydraulic gradient of 0.007, the average linear ground water flow velocity through the
unconsolidated material is estimated at 0.028 feet per day, or approximately 10 feet per year.

Using the calculated ground water flow velocity, the amount of time for the constituent plume to travel from
monitoring well MW-10 to the New River (located approximately 350 feet north of monitoring well MW-10) is
approximately 35 years. This conservative calculated travel time does not take into consideration factors (intervals
when the New River is a losing stream, dilution, biodegradation, dispersion or attenuation) that will retard the
movement of plume constituents; '

The ground water elevations from the three telescoping monitoring wells (DW-02 through DW-04) obtained during
the August 1998 sampling event were used to prepare a potentiometric map of the shallow bedrock zone, as
illustrated in Figure 9. This data indicates the direction of ground water flow is north/northwest towards the New

River at an average hydraulic gradient of 0.007 (consistent with the flow direction and gradient observed at the
water table).

Static water level readings were obtained from the three nested wells (DW-02/MW-10, DW-03/MW-20 and DW-
04/MW-21). Review of this data, as presented in Appendix E, indicates an upward (negative) vertical gradient of
ground water from well cluster DW-02/MW-10 in January 1998 and a downward (positive) vertical gradient for
each of the three well clusters in August 1998. The average gradient for each cluster is presented below:

DW-02 /MW-10 January 28, 1998 - 0.004

l DW-02 / MW-10 August 12, 1998 0.006
‘ DW-03 / MW-20 August 12, 1998 0.004
l DW-04 / MW-21 August 12, 1998 . 0.005

e i v a® g R e T LT
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The August 1998 data indicates that an average downward vertical gradient (0.005) is within the same order of
magnitude of the horizontal hydraulic gradient (0.007) that was also calculated from the August 1998 data.

5.3_Ground Water Analytical Results

Represcntative ground water samples have been collected on two to scven occasions from the monitoring wells in
the containment dike area since 1993. Ground water analyses have included VOCs, metals and SVOCs. Natural
attenuation analyses consisting of selected inorganics, dissolved gases, and field measurements were performed on
select wélls in October 1997. A summary of the VOCs, metals and SVOC results is presented in Tables 6A and 6B.

The analyses of ground water collected from MW-10 in 1993, 1994, and 1995 indicated the presence of benzene
above the ground water quality standards specified in 15A NCAC 2L .0202 (2L standards). None of the targeted
VOCs were present above method detection limits in the ground water samples obtained from Geoprobe borings
GP-201 and GP-202 in Febmary 1996. The ground water analytical results from October 1997 and January 1998
indicated the presence of VOCs and SVOCs above 2L standards in all of the monitoring wells except monitoring
well MW-5.

The most recent round of ground water sampling was performed on August 12, 1998. Ground water samples were
collected from monitoring wells MW-10, MW-15 through MW-23, DW-02, DW-03, and DW-04 using disposable
bailers.- The ground water samples were submitted to Paradigm Analytical Laboratories, Inc. (Paradigm) for
analyses of VOCs and SVOCs using EPA Methods 8260 and 8270. Tetrachloroethene, TCE, naphthalene, and 2-
methylnaphthalene were present at concentrations exceeding their respective 2L standards at all of the monitoring
wells except MW-5. .

As part of routine monitoring at the facility, the supply well is sampled on an annual basis by UCCM for various
constituents including VOCs. Chemistry data from the 1994 and 1995 sampling were provided by UCCM and are
presented as Appendix F. The analytical results did not indicate the presence of any VOCs above the method
detection limit, with the exception of chloroform (attributed to the chlorination system associated with the supply
well). A water sample was obtained from the supply well by Delta in August 1998, concurrent with the final round
of ground water sampling. The results from this analysis did not indicate the presence of targeted VOCs or SVOCs
above the method detection limits, as summarized in Tables 6A and 6B.

Filtered and unfiltered (dissolved and total) ground water samples have been obtained and analyzed for RCRA
metals and aluminum. Table 6B presents the ground water analytical results for the respective metals. Elevated
total and dissolved aluminum was present in the ground water at monitoring well MW-5 in September 1993.

The NCDENR has not established a standard for aluminum. The USEPA Region III Risk-Based Concentration
(RBC) value for aluminum in tap water is 37,000 ug/l. None of the filtered ground water samples contained
aluminum in excess of the RBC value. In addition, metals from all of the other filtered samples did not display
readings in excess of the NCDENR Ground Water Standards, specified in NCAC 2L.0202.

Isoconcentration contour maps for TCE, naphthalene and 2-methyli:aphthalene, based on the water table monitoring
wells, are presented as Figures 10 through 12, respectively. Figure 13 illustrates isoconcentrations of TCE at the
bedrock monitoring wells and the supply well, based on data obtained in August 1998.

Analytical data are consistent with analytical data collected during previous sampling events. The analytical data

suggest that the constituent plume originates in the vicinity of monitoring wells MW-8 and MW-10 and extends
approximately 350 feet north.
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Surface water samples werc collected from the New River at three locations (identified as “upstream”,
“downstream”, and “midstream™) on October 21, 1996 and analyzed for field pH and VOCs. The locations of the
surface water samples are shown on Figure 2. Field pH measurements were collected at the same locations on
October 14, 1997. The field pH measurements were between 6.5 and 8.0 and all targeted VOCs (chlorinated and
non-chlorinated) were reported below the analytical detection limits of 1 ug/l or 4/ug/l. The analylical results are
summarized in Table 7. :

5.5 Preliminary Natural Attenuation Data

. In recent years, natural attenuation (NA) has become increasingly accepted as a remedial alternative for VOCs

dissolved in the ground water. The United States Air Force Center for Environmental Excellence and the EPA have
developed a technical protocol for the evaluation of the NA of chlorinated VOCs in ground water. An overview of
the protocol has been presented in the technical paper Overview of the Technical Protocol for Natural Attenuation of
Chlorinated VOCs in Ground Water Under Development for the US Air Force Center for Environmental Excellence
(Wiedemier at el, 1996).

This initial site screening was performed to determine if NA may be appropriate as site remedial option. The
screening process consists of assigning score values based upon the collection of geochemical and ground water
analytical data. A copy of the Analytical Parameters and Weighing for Preliminary Screening table from the
Weidemier article is presented as Appendix G. The process relies on the fact that biodegradation will cause
predictable changes in ground water chemistry.

Preliminary NA analytical data and field parameters were collected in conjunction with the October 1997 ground
water sampling event. The analyses included iron, manganese, alkalinity, hardness, nitrate, nitrite, total
phosphorous, sulfite, sulfate, dissolved carbon dioxide, dissolved oxygen, dissolved nitrogen, dissolved methane,
pH, and oxidation-reduction potential (ORP). Preliminary natural attenuation data are summarized in Table 8.

According to the guidance document, a score of 15 points or more is suggestive that biodegradation is occurring. A
preliminary score of 14 was calculated using the referenced protocol. However, analyses such as chloride,
hydrogen, total organic carbon, volatile fatty acids and ethene were not performed. Therefore, the score should be
higher than the preliminary score of 14. The results of the preliminary screening are presented in Table 9.

6.0 LUST

Based on the results of the CSA, previous activities at the facility have impacted the soil and ground water. A
summary of the conclusions obtained from this assessment is presented below:

e The faci]ify has manufactured aluminum-based capacitors since 1954. Historically TCE and possibly PCE and
methylene chloride were used to remove residue from manufactured capacitors through the late 1970°s.

¢ The North Fork of the New River borders the UCCM prop 2rty to the north and west. This surface water feature
serves as a local discharge point for ground water in the surficial aquifer during periods when the river is a
gaining surface water body.

. Depth to ground water in the vicinity of the former containment dike area ranges from 10.61 feet bgs to 25.94
feet bgs.

* Laterally, ground water flow direction at the water table is north/northeast at a horizontal gradient of 0.007.

® Vertically, water level readings obtained from the nested wells in January 1998 indicate an upward vertical
gradient and the data obtained in August 1998 indicates a downward vertical gradient (0.005). The fluctuations
in the vertical gradient are attributed to responses of water levels in the New River. .

:
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e Based on the calculated ground water flow velocity of approximately 10 feet per year, the amount of time for
ground water to travel from monitoring well MW-10 to the New River is approximately 35 years.

e The source of the chlorinated VOCs is attributed to former degreasing and handling activities associated with
the capacitor cleaning process.

o The source of the VOCs associated with petroleum hydrocarbons (BTEX, naphthalenc and 2-°

methylnaphthalene) is unknown. UCCM personnel have indicated that underground storage tanks historically
have not been present in the north portion of the main building.

e VOCs and total metals are not present in the soil at levels in excess of NCDENR guidelines.

e Based on the low levels of residual phase VOCs beneath the site, the soil does not contain a large mass of
VOCs .

e The VOCs that were prevnously reported in the soil have biodegraded or evaporated to levels below detection
limits.

» Dissolved metals are not present in the ground water at levels in excess of NCDENR’s ground water standards
or EPA’s RBC.

C The lateral and vertical extent of dissolved phase TCE and PCE have not been determined. Based on the low

levels of chlorinated VOCs, dense non-aqueous phase liquids are not present in the subsurface.

e VOCs arc not present in the supply well or the New River at levels above the analytical detection limits, as
evidenced by the supply well and surface water analytical results. Dissolved phase chlorinated VOC
concentrations reported in the ground water at monitoring well cluster DW-03/MW-20 (which is located
approximately 100 feet from the UCCM supply well) approach the ground water standards for these respective
constituents. In addition, the dissolved phase chlorinated VOCs obtained from the three bedrock monitoring
wells (DW-02 through DW-04) are lower in the ground water at monitoring well DW-03 (the shallow bedrock
well located closest to the supply well) than those reported at monitoring wells DW-02 and DW-04.

e The preliminary NA data suggests that the ground water constituent plume is attenuating to apphcab]e clean-up
standards prior to reaching receptors.

» Continued monitoring to evaluate the plume geometry and to belter predict the amount of NA is the preferred
remedial alternative, based on the low levels of dissolved phase VOCs in the ground water and the absence of
detectable levels of VOCs in the supply well and New River.

Mhy Brr NIRTRRLE IF THERE S
A 2% ortrTeN.

7.0 REC E TI _ ey wntl RE

Based upon the conclusions above, active remediation is not recommended. A Corrective Action’Plari should be
prepared to propose a ground water monitoring plan for this area. This plan will include a proposal to monitor
ground water and surface water, initially, on a semi-annual basis for at least five years. This monitoring will allow
further definition of the plume geometry and the on-going NA process.

An annual letter report would be prepared and submitted to the NCDENR for review. This report will include the
analytical results and our conclusions and recommendations regarding plume geometry and the on-going dilution
process.

In addition, a complete NA analysis should be performed on ground water samples obtained from all of the
monitoring wells. After obtaining the NA data, the ground water solute transport parameters, calculation of
biodegradation rates and the apparent attenuation rates should be determined in order to evaluate if all screening
criteria are met.

Additional assessment and remediation of the soil is not warranted since all of the reported values are below the
soil-to-ground water criteria.

N U ST



Comprehensive Site Assessment
Containment Dike Area

United Chemi-Con Manufacturing, Inc.
Lansing, NC

Delta Project No. $094-001-1.0046

\

Page 11
8.0 REFERENCES
Heath, Ralph C., 1983. Ground-Water Regions of the United States, Geological Survey Water Supply Paper 2242

North Carolina Geologxcal Suxvey, 1988, Preliminary Explanatory Text for the 1985 Geologic Map of North
Carolina.

Rhodes, Thomas, 1985. Department of Natural Resources and Community Development, North Carolina
Geological Survey, Geologic Map of North Carolina.

Wiedemier, Todd H., Leigh Alvarado Benson, John T. Wilson, Donald H. Kampbell, Jerry E. Hansen, and Robert
Miknis (1996) Patterns of natural attenuation of chlorinated aliphatic hydrocarbons at Plattsburgh Air Force Base,

New York: Abstracts, Conference on Intrinsic Remediation of Chlorinated Solvents, April 2, 1996, Salt Lake City,
Utah, p. 7-8.

REMARK
The recommendations contained in this report represent our professional opinions. These opinions were arrived at

in accordance with currently accepted and hydrogeologxc and engineering practxces at this time and location. Other
than this, no warranty is implied or intended.

This report was prepared by:

DELTA ENVIRONMENTAL CONSULTANTS, INC.
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lSURFACE WATER|  Upstream, Mid-Stream, Downstream |

‘: VOCs (8240 or 8260)
: Total/ dissolved metals including aluminum

C: SVOCs (8270)

- Total Petroleum Hydrocarbons (GRQ, DRO)
VOAs (8020)

Field indicator parameters (pH, conductivity, temperature)

gy o ® ®

G: Natural attenuation parameters (hardness, alkalinity,

manganese, sulfate, sulfite, iron, phosphate, nitrate,
nitrite, carbon dioxide, oxygen, nitrogen, methane)

H: Total Organic Carbon

TABLE 1
SAMPLING SUMMARY
) CONTAINMENT DIKE AREA
SAMPLE TYPE SAMPLE ID DATE DEPTH ANALYTICAL PROTOCOL
. COLLECTED
AlB]C|Dp[E[F]G[n
SOIL CD-2, CD-3, CD-4 Jan-93 Lo’ X
SOIL CD-5 thru CD-10 Sep-93 0.5-1.5' X
SOIL MW-10 Sep-93 4.5-3.0',15-15.5 | X
SOIL CD-CD2, CDA-CD3, CDA-CD10 Nov-94 0.5-1.0° X
SOIL CD-CD2A Nov-94 2.0-2.5' X
SOIL GP-208 Feb-96 0.5-2.0 X
SOIL GP-208 Feb-96 3.0-4' X X
SOIL GP-209 Feb-96 0.5-1.0,2.0-3.0' | X
SOIL DW-2 Sep-97 5-7 SIRES
SOIL DW-2 Sep-97 1517 x| X
SOIL MW-15 Sep-97 14-16' x| X
SOIL MW-15 Sep-97 19-21° X
SOIL MW-16 Sep-97 19-20° X
SOIL MW-17 Sep-97 19-21° X
_ AlBJc|p[E|F|G[n
GROUND WATER MW-05 Jan-93 WATER TABLE | X[ X X
GROUND WATER MW-05, MW-10 Sep-93 | WATER TABLE | X| X X
GROUND WATER MW-10 Feb-94, Mar-94| WATER TABLE X
OUND WATER MW-10 Oct-95, Feb-96 | WATER TABLE X
ROUND WATER GP-201,202 Feb-96 | WATER TABLE X
GROUND WATER| MW-10, MW-15 thru MW-18, DW-2 Oct-97 | WATERTABLE | X| |X X
GROUNDWATER | MW-05, MW-10, MW-15 thru MW-18 Jan-98 WATERTABLE | X| [X X
GROUNDWATER DW-2 Jan-98 BEDROCK | X| [X X
GROUNDWATER MW-10, MW-15 thry MW-23 Aug-98 | WATERTABLE [ X| [X X
GROUNDWATER DW-2, DW-3, DW-4 Aug-98 BEDROCK [X] [X X
oct-96 |WATERSURFAC [X| [ | | [x] |
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HISTORICAL SOIL ANALYTICAL DATA

CONTAINMENT DIKE AREA
SAMPLE DESIGNATION:! - CD-2 CD-3 CD-4 .CD-5 CD-6 CD-7 CD-8 CD-9 CD-10 MW-10 MW-10 Soil-to-
DEPTH:]  (1.09 (1.0 (1.0 (1.0-1.5% | (0.5-1.0Y | (0.5-1.00 ! (0.5-1.0% } (0.5-1.0% | (0.5-1.09 { .(4.5-5.0') | (15-15.5") | Groundwater
DATE SAMPLED:| Jan-93 Jan-93 Jan-93 Sep-93 Sep-93 Sep-93 Sep-93 "Sep-93 Sep-93 Sep-93 Sep-93 Maximum
"IYOLATILES (mg/kg) ) Concentration
Tetrachioroethene 3.4+ 0.033+ 0.02* '<0.005 <0.006 <0.006 <0.006 <0.005 <14 <0.006 <0.006 _0.007
Acclone <0.57 0.029 <0.012 0.09 0.t <0.0t <0.01 <0.01 28.8* 0.03 0.04 ‘ 227 . -
MEK <0.57 0.024 <0.012 <0.01 <0.01 <0.0} <0.01 <0.01 <2.8 <0.0t <0.01 - 148"
SAMPLE DESIGNATION:| CDA-CD2 [CDA-CD2A| CDA-CD3 { CDA-CDI10| GP-208 GP-208 GP-209 GP-209 MW-15 DW-2 DW-2 - Soil-to-
DEPTH:] (0.5-1.0) | (2.0-2.5") | (0.5-1.0" | (0.5-1.0 | (0.5-2.0 (3.0-4" 0.5-1.0Y | (2.0-3.00 (14-16") (5-7) (15-17) | Groundwater
‘DATE SAMPLED:] Nov-94 Nov-94 Nov-94 Nov-94 Feb-96 Feb-96 Feb-96 Feb-96 Sep-97 Sep-97 Sep-97 Maximum
VOLATILES (mg/ke) Concentration
Tetrachiorocthene <0.006 <0.006 <0.006 <0.005 <0.006 <0.006 <0.030 <0.007 <0.006 <0.006 <0.006 0.007 - .
Acclone . <0.011 0.52 0.086 <0.010 0.013 0.430 0.059 0.140 <0.013 <0.013 <0.013 CL2a-
MEK <0.011 <0.013 <0.012 <0.010 <0.013 <0.012 <0.059 0.044 <0.013 <0.013 <0.013 L1485

All values are reported as milligrams per kilogram (mg/kg)
* = Valucs arc above Soil-to-Grounwater Maximum Concentration

(1) Transport Model for Calculation of Soil-to-Ground Water Maximum Contaminant Concentrations
Volume 1, Groundwater Guidelincs Document, NCDENR

\caa\edsoil
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mu e Im s mu Em e T WELL Co@UCTION CHARACTERISTICS

AMERICAN ANNUITY GROUP
LANSING, NORTH CAROLINA

T
1 of 3
Date: 02/11/99

SITE

DEPTH
(feet' bgs)

" . GROUND' e
. TOTAL: | SURFACE': |... - MF : CASING
DERTH'_|ELEVATION. | ELEVATION| DIAMETER

{feet.bas)- . tfoett= [ Ctfeet) | finches), [ 7o NTl:ER\_IA

DW-02
DwW-03

Dw-04

o IMw-10 -

61.00

59.00

52.00

18.00

25.00

Slotted

52.00 2853.58 2653.19 2.00 47.0-52.0 Slotted

18.00 2656.07  2665.85 2.

25.00 2861.40 2661.73

Slotted

25,00 2660.92 2660.49 2.00 13.0-25.0 Slotted

2663.63 2663.36

61.00 2661.60 2661.44 2.00 56.0-61.0 Slotted

0.0-51.0
51.0-54

0.0-44.0

8.0-10.0;
10.0-27.0

54.0-61.0

Baqkﬁll

Filter ’

Fiiter

Filter-

Backfill
St
Filter

<Backml
‘Seal's
Filter

Backfill

e e
. - Sa, NS TSNS
B R IR A 2 1L T AT I DAL L A
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TABLE & Page:
. age: 1 of 1
HISTORICAL GROUND WATER ELEVATIONS Date: 03/01/99
AMERICAN ANNUITY GROUP
LANSING, NORTH CAROLINA :

WATER
ELEV !2}4

* (feeyy

- - 2 (fcet)
01/28/98 2661.440 13:56 17.76

2643 68

2642.97

v e e e aeets T T

2643.48

2642.66
2643.52 ;

;2643.45:..

2651.88

08/12/98
08/12/98 2669.840 08:20 25.94 NA 2643.90

ange in Water Elevauon since last reponed measurement D = Dry NA = Not Available
asurements Based on Mean Sea Level )

P

N
’ ' e mmme i, minmwe &
[ I Zeacmr it ==
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TABLEGA
GROUND WATER ANALYTICAL DATA -
CONTAINMENT DIKE AREA '
VOLATILE ORGANIC COMPOUNDS (ug/l) _ SRR L S T
SAMPLE DESIGNAT]ON MW-05 MW-05 MW-05 | MW-10 { MW-10 | MW-10 | MW-10 | MW-10 | MW-10 | MW-10 | MW-10- MW-lS MW-15 | MW-15 | MW-16 MW-16. MW-16
' 'DATE SAMPLED:| Jan-93 Sep-93 Jan-98 Sep-93 Feb-94 Mar-94 Oct-95 Feb-96 Oct-97 Jan-98 |- Aug-98 | Oct-97 Jan-98 Aug-98 | Oct-97 Jan-98 |"'Aug-98’
: l,2-chho_[orgthene NA NA NA <5 NA NA NA NA <25 - NA <200 ‘| .. NA NA <2 NA NA [ m<2 -
> |Tetrachloroethene - NA ¢ NA <1 <5 NA -NA NA NA <25 <500 | . <200 <4 <1 <2 P 2*
* [Trichloroethene’; <10 <5.0 <1 <5 NA NA NA NA 8 <500 <200 - | 57° 13+ 25* 18+ 24
Acetone | “NA NA <5 <10 NA NA NA NA <120 <2,500 | <5000 <20 <5 <50 <5 <5
MEKy; e _NA NA <5 <10 NA NA NA NA <120 | <2,500 | <5000 ‘| <20 <5 <50 <5 <5
- [Toluene - i - “NA NA <1 14 12 NR 11.2 7.1 14 ~<500 <200 <4 <1 <2 <1 <lr
Elhylbenzene - NA NA "<l 16 17 NR 18.2 16 1 <500 <200 <4 <l <2 <t <l‘.'
" [Xylenes _ ~NA NA <5 54 35 NR 247 24 46 <2,500 | ‘<200 | <20 <5 < <5 <5
. -‘: Bcnune ) NA . NA <l <5 <5 3+ 3.8* <l 4* <500, <200 ‘<4 <l <2 <l <t -
. 124-Tnmethylbenzene , - NA= NA <l NA NA NA NA NA <25 <500 - <200 T<4 - <1 <2 <1 <t
o lJS-Tnmethylbenzenc | Na, NA <t NA NA NA NA NA <s <500 <00 | <4 <1 < <1 <l; -
©IMTBE ‘ NA. | NA <l NA NA NA NA NA <25 <500 <200 |: <4 <l < <1 <t -
Naphthalene ‘NA. . NA <] NA NA NA NA NA 4400* 5000 * 2600* <4 <l <2 <1 <1
SAMPLE DESIGNATION TMW-17:1 MW-17 | MW-17 | MW-18 | MW-18 | MW-I8 MW-19 { MW-20 | MWw-21 MW-22 | MW-23 GP-201 GP-202 Dw-2 DW-2 DW-2 -
- £..20" DATE SAMPLED|  Oct-97 Jan-98 Aug-98 | Oct-97 Jan-98 Aug-98 | Aug-98 | Aug98 | Aug-98 | Aug-98 | Aug-98 | Feb-96 Feb-96 Qct-97 Jan-98 | Aug-98 -
b l2-chholorethene' Lol NA% NA <2.5 NA NA <4 <1 <l <l <l <l NA NA NA NA <1
» [ Tetrachloroethene T3l 14+ 34¢ <2 <10 <4 <i i* <l <l <] NA NA <2 <5 <5
‘ Trlchfcrocthene 16*" 150 * <2.5 8¢ 29* 62* <] 10* 12* 4* <1 " NA NA 51+ 86* 66*
<12’ <50 <62 150 <50 <100 <25 <25 <25 <25 <25 NA NA <12 <25 <120
<12~ <50 <62 <12 <50 <100 <25 <25 <25 <25 <25 - NA NA <12 <25 <62 :
' <2 <10 <25 <2 <[0 <4 <l <1 <l <] <1 <1 <l <2 <5 <5
. <2 <10 <25 <2 <10 <4 <1l <1 <1 <l <1 <1 <1 <2 <§ <5
<12 <50 <25 <12 <50 <4 <1 <1 <l <l <1 <5 <5 <12 <25 <5
i <2 <10 <2.5 <2 <10 <4 <] <l <1 <! <1 <] <1 <2 <5 <5
: 124-Tnmcthylbenzene' T <2 <10 <25 <2 <10 <4 <l <1 <l <1 <1 NA NA <2 <5 <5
11,3 S-Tnmethylbenzene : <2 <10 <25 <2 <10 <4 <1 <1 T« o<l <1 NA NA <2 <5 <5
: <2 <10 <25 <2 <10 <4 <1 <1 <1 <l o<1 NA NA < <5 <5
7 ‘ < <5

Lo

on exceeds the L standard or interim maximum allowable concentration.
= D}vmo of Water Quallty lnterim Maximum Allowable Concentration




. TABLE6D - .

. GROUND WATER ANALYTICAL DATA

CONTAINMENT DIKE AREA
SEMI-VOLATILE ORGANIC COMPQUNDS (vg/1) L : ) :
SAMPLE DESIGNATION:{ MW-10 MW-10 MW-15 Mw.is M.16 MWw-.17 Mw-{7 MWw-18 Mw-18 MWw-19 MW-20 MW-19 MwW-20 Mw-21 MWw-22 MW.23 Dw-02 DAV-02 DW-03 DW-04 | Supply Well
DATE SAMPLED:]  Oct-97 Auvg-98 Oct-97 Aug-98 Aug-98 Oct-97 Aug-98 Oct-97 Aug-98 Aug-98 Aug-98 Aug-98 Aug-98 Aug-98 Aug-98 Aug-98 0ct-97 Aug-93 Aug-93 Aug-98 Aug-93

[4-Methylphenal 240 <100 <l0 <10 <10 <10 <10 <l¢ <lo <io <10 <10 <l0 <10 <|0 <10 <10 <lg <20 <0 <10
2.4-Dichlorophenol <200 <100 <10 <10 <l <10 <i0 <lo <lo <10 - <10 <10 <10 <10 <10 <0 <10 <10 <20 <10 <10
Di-N-Butylphthalate <200 <100 <10 <l0 <lo 1L} <|0 <t0 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <20 <}0 <10
Phenol  ° . <200 <100 <[0 <10 <10 <10 <t0 <10 <10 <0 <10 <10 <10 <10 <10 <to <10 26 300 <10 <10
4.Chloroaniline NA 500° <20 <10 <10 <20 <10 <20 <lo <10 <10 <10 <10 <0 <10 <10 <20 <10 <20 <l0 <10
Dibenzofuran <200 150 <10 n <I0 <t0 <10 <t0 56 <10 <10 <10 <10 <10 <0 <10 <10 <10 <20 <10 <0
Anthrscene <200 ; 100 <10 <10 <t0 <10 <|0 <10 <10 <10 <10 <10 <10 <10 <10 <i0 <10 <10 <20 <10 <10
2,4-Dimythelphenol 210 1o <10 4[] . <o <10 <10 <10 <10 <0 <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 . <10
| Fluorene <200 120 <10 <10 <10 <10 <10 <10 18 <10 <10 <10 <10 <10 <10 <10 <10 <10 <20 <ig <10
2.Mythelnsphthalene  ** <200 800¢ <10 16 <10 <10 <[0 <10 70¢ <10 - <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <i0
[Nsphthalene NA 1400¢ <10 <10 <10 NA <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA <l0 <20 <10 <10
Bis(2-ethythexyliphthalate <200 <100 <10 <l0 <l0 <10 <10 <10 <l0 <10 <10 <10 <10 <10 <10 24 <10 <10 <20 <lo <10
Acensphthene <200 <100 <10 52 <10 <10 <10 <10 59 <10 <10 <10 <10 <10 <10 <10 <i0 <10 <20 <t <l0
Acenaphthylene <200 220¢ <to 13 <10 <I¢ <10 <10 17 <10 . <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Ph h <200 - <100 <10 9 <10 <10 <10 <0 28 <I0 <10 <10’ <10 <10 <10 <10 <l0 <10 <20 <10 <10

METALS (ug/) &~ ‘.‘,'L;.'-'-' . . .
SAMPLE DESIGNATION:[ MW-s$ MW.3 Mw.5 MW-3 Mw-5 MWw-3 MW-§ MW-10 Mw-10

FILTERED/ UNFILTERED] UNFILTERED| FILTERED |UNFILTERED| FILTERFD |UNFILTCRED{ UNFILTERED | UNFILTERED | UNFO.TERED| FILTERED a . -
DATE SAMPLED:|  Jan-93 Jan-93 Sep-93 Sep-93 Nov-96 May-97 Jan-98 Sep-93 Sep-93 Standard:
Aluminum 78000 <100 65000 1700 NA <100 NA 4400 <100 NS
Arsenic <5.0 <5.0 NA NA NA NA NA NA NA 50
Barium 970 <l 620 <1 NA . NA NA 370 280 2000
Cadmium : <5.0 <50 <5.0 <50 NA NA NA <50 <5.0 s 4
Chromium . 190 ¢ <[0 190 <|0 NA NA NA 13 <10 50
Lead 19° <50 9.2 <5.0 NA NA NA <5.0 <5.0 15 -
Mercury <0.10 <0.10 NA NA NA NA NA NA NA R 1
's:lcnium . o <5.0 <50 NA NA NA NA NA NA NA LA
Silver <10 <10 NA NA NA NA NA NA NA 18
NA = Notanslyzed |
NS = North Carolina 2L standard not established : ’
(Where a standard is not specified in the NCAC 2L standard, the method detection limit b the standard.) -
* = C ! ds the 2L standard or Interim maxi Hownbl ation, .
*¢ = Division of Water Quality Interim Maxi Allowable C i
SVOCs not analyzed before Oct-97

. Metals not analyzed after May.97




. “TABLE 7

SURFACE WATER ANALYTICAL RESULTS
CONTAINMENT DIKE AREA

1

SAMPLE DESIGNATION:|  Upstream Midstream

Downstream . Surface
DATE SAMPLED: Oct-96 Oct-96

Oct-96 . Water

[po—"" ]

VOLATILES (ug/l)

All targeted VOCs | BQL | BQL | BQL | = Ns
FIELD INDICATOR PARAMETERS ;
pH | 649 | 673 | 725 [ - 6.0-9.0 .

. e Stt——

ug/l = micrograms per liter
BQL = Below the quantitation limit

\ia\cdbk.x!s . . ‘
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PRELIMINARY NATURAL ATTENUATION DATA

CONTAINMENT DIKE AREA
SAMPLE DESIGNATION:|  MW-10 MW-15 MW-16 MW-17 MW-18 DW-2 2L
DATE SAMPLED: Oct-97 Oct-97 Oct-97 Oct-97 Oct-97 Oct-97 Standard
SAMPLED BY:| DELTA DELTA DELTA DELTA DELTA DELTA (mg/)
GROUND WATER (mg/) .
Iron 0.100 0.100 0.358 0.111 0.885 BQL 0.3
Manganese 0.015 0.015 0.538 0.764 8.01 0.0346 0.05 -
\ Alkalinity 1,310 154 137 81.0 210 149 NS
' Hardness . 700 166 199 156 213 144 NS
Nitrite <0.02 <0.02 0.089 0.671 <0.02 <0.02 1
Nitrate 0.04 0.092 9.45 10.6 0.138 0.668 10
Total Phosphorous 0.756 BQL 0.065 0.033 0.033 0.211 NS
Sulfide <2 <2 <2 <2 <2 <2 NS
Sulfate <2 15.6 6.99 133 132 11.6 250
Carbon Dioxide 325.4 169.3 3405 152.4 764 108.5 NS
Oxygen (lab) 0.32 1.47 1.19 1.86 427 234 NS
[Nitrogen(lab) 4.6 13.0 10.1 13.5 139 15.7 NS
Methane(lab) 9.06 0.07 032 ND ND "ND NS
DO (ficld) 6.73 1.92 1.08 0.93 0.52 2.62 NS
ORP (field) 95,1 -104.5 174.6 157.6 177 -85 NS

NS = North Carolina 2L standard not established.
ND = Not detected above the method detection fimit.
DO = Dissolved Oxygen
. ORP = Oxidation Reduction Potential, reported in volts
?, BQL = Below quantitation limit.

\csa\cdna.xls
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-.- v | Project Number: S034~001 Site Id: MW=17 _ - e
"%, 7 | Project Name: LANSING . | Locations LANSING, NORTH CARQUNA )
| Contractor; CEY : Elevotion: 2662.10° . L, . .
Consulting Firm: DELTA ENVIRONMENTAL Dotum: Mean Sea Level .\ ‘ ‘o
Logged By: RICK 'POWELL ~. o Conductor Casing: Lo . s .
D(I!Q(!): 09/25/97 - 09/25/97 type: - dia: 0.00in [m: 0.00 to: 0.00
_|.Purpose: Monitoring Well, Shallow . Blank Cosing: e e - ] -, o,
[ Deiting Method: Hollow Stem Auger type: PVC - T4 o die: 200in ' (m: 0.0 lo: 15.00
Annuler Fill: - Screens: e e R |
type: Bentonite Grout ... ° . im000° - 10:6.00 lype:Slofled  size: 0.010in " dio: 2.00in- fm: 15.00 t0: 25.00
- | type: Bentonile Chips Im: 6.00° to: 8.00" .
| type: SAND PACK f4 ' fm: 8.00' lo: 25.00° Remorks: - S
T . : - Well Construction !
. = é REIEG g g Mglerial Deseription - * . '.
REAE I | | |
§ 3 5 HEHEB § |8 MP, EL. 2661.84
M- - S E) . :
1 1 ML BROWN, CLAYEY SILT WITH ROCK FRAGMENTS . - ...

BROWN SUGHTLY MICACEAUS SLT, MOIST

RED~EROWN/GRAY MICACEAUS CLAYEY SIT FOLATION PRESENT | i

WEATHERED CNEISS FRAGMENTS

BORING TERIMINATED AT 25 FEET

Page 1. of l-; ‘
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— ~ NORTH CAROLINA DEPARTMENT OF
ENVIRONMENT AND NATURAL RESOURCES

WINSTON-SALEM REGIONAL OFFICE

DvisioN OF WATER QUALITY
GROUNDWATER SECTION

January 5, 2001

%2 CERTIFIED MAIL NUMBER: 7099 3220 0006 8506 1989
RETURN RECEIPT REQUESTED

{ Mr. John Gruber
American Annuity Group, Inc.
-“i;s P.0. Box 120

SUBJECT: Review of CSA Reports; United Chemi-Con Manufacturing; 185 McNeil
g Road, Lansing, Ashe County; Groundwater Incident No. 15208; Incident
Ranking 110/B

AR

! The most recent groundwater samples reported in the Containment Dike CSA
"included concentrations of trichloroethene up to 150 ug/L, tetrachloroethene up to 34
_~ug/L and naphthalene up to 5,000 ug/L. These concentrations are above 15A NCAC 2L
Lo 2 "#.0202 groundwater quality standards. Other compounds were also detected, but at levels
E it Lg,i,g"’;,ﬂbelow the 2L standards. The Etchant Area CSA reported pH readings that are outside the
_acceptable pH range listed in 15A NCAC 2L .0202, as well as concentrations of nitrate

== and sulfate that are above the 2L standards.

¥

m:.mn&i:vxrﬁ‘

Based on the information submltted the horizontal and vertical exfent of
vcontamination has been adequately defined. The CSA’s are therefore approved and
“development of a corrective action plan (CAP) may proceed. If natural attenuation is
-,M{:_'dchosen please ensure the CAP includes an adequate monitoring schedule to track
},{"g‘%contammant degradation in groundwater and contaminant discharge to surface water.
md{\‘:‘:*

If you have any questions, please feel free to contact Don Geddes at the letterhead
2address or telephone number.

Sincérely,

Hhow Vi Kbk
Sherri V. Knight
Regional Groundwater Supervisor

585 WAUGHTOWN STREET, WINSTON-SALEM, NORTH CAROLINA 27107

PHONE 336-771-4600 FAXx336-771-4632

DENR CUSTOMER SERVICE CENTER {-877-623-6748

AN EQUAL OPPORTUNITY / AFFIRMATIVE EMPLOYER - 50% RECYCLED/10% POST-CONSUMER PAPER




Notes on United Chemi-Con CSA’s
January 5, 2001

Both CSA’s (Containment Dike and Etchant Area) were approved based on adequate delineation
of plumes and low concentrations of contaminants.

RP will propose natural attenuation in CAP, but I was originally concerned over surface water
discharge of plume (per Arthur’s meeting with Water Quality Section and their decision not to
approve any L-CAP’s with existing or potential 2B violations).

North Fork New River at that point is a C classification, so 2B standards are:
TCE=92:4 ppb and PCE= 8.85 ppb (only 2 compounds of concern near river).

Highest concentrations detected at 3 wells nearest river (MW-21, MW-22 and DW-4) are:
TCE=28 ppb and PCE=2 ppb (both in DW-4.

DW-4 is approximately 90 feet upgradient of riverbank), so present plume conﬁguratlon is not
causing (and should not cause in the near future) any 2B violation.

So, if everything else looks good (i.e., public notice, geochemistry, empirical data, etc.), CAP
should be approvable with a monitoring schedule that includes semi-annual sampling of river at
a new sampling point closest to and immediately downgradient of DW-4. Supply well should
also be sampled in schedule, along with select monitoring wells.
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COUNTY OF ASHE . PAGE
IRONMENTAL CONS  FAX NO. 4124.;;.1; 785 - P.02

MEMO

To: | John Grubet - l
From: Steve Zb

Johnpi=
Date: February 23, 1995
Subject: Results of Preliminary Sampling and Closure Racommendations

: OfI-Site Ponds
Lanzing North Carclina

Dela No: E194-001-1.0015

The purpose of this memo is to summarize the results of the preliminary sampling performed by Laidlsw
Eavironmental Sefvices (Laidiaw) and Brown & Root (B&R) Environmental. Recommendations regarding
.le‘co pond backfilling, surface water disposal, regulatory interactions and a preliminary closure ¢chedule are

ANALYTICAL RESULTS

AAG (formerly SPELCO) renined Laldlsw to perform surface water, soil and sludge sampling and
subsequent analysis of material present in the seitling ponds. The sampling was performed in June and July
1992, Figure 1 llustrates the sample locations with respect to each pond.

Eleven samples were initially obtained by Laidlaw in June 1992. Six of the aleven samples ware collected
from sludge present on the bottom of each pond identified ss samples SEC-2 through SEC-7 (Table 1). Six
soil samples were collected from the bank of each pond abave the water line identificd as samples SEC-2A
through SEC-6A (Table 1), Each sample was analyzed for the priority pollutants to include metals, volatiles
and base neutrals (semi-volatiles). '

Three surface water samples (SEC-20-23) were obtained by Laidiaw from the ponds in July 1992, The
location of the surface water samples as fllustrated in Figure 1 is based on information obtained during a
telephone conversation with Mr, Swaine Skeen (formar Laidlaw employee that performed the sampling).
The surface water samples were also analyzed for the priority pollutants as summarized in Table 2.

Two additional samples wete obtained by Lajdlaw in July 1992 and analyzed to determine if liquids and/or
sludge and soff within the ponds display the characteristics of hazardous waste (ignitable, corrosive, reactive,
toxic). The analytical results are summarizad in Table 3. Mr, Swalne Skeen was not able to recall the
location of each sample. ‘

Review of Tables 1 through 3 indicates that no volatlle organic compounds wete reported at levels greater
thon the method detection Umit (toluene was reported at the detcction limit of § micrograms per liter or
parts per billion in sample SEC-21). All of the base neutrals (scmi-volstiles) were reported below the
method detestion limit in all samples. ‘

83
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‘Wop 03-95 THU 15:10  DELTA Eiiv

MEMO :
Febeuary 23, 1608

Page 2

Numerous metals were teported abave the detection limit and/or the average background concentrations of
the soll samples that were collected by Delta for the proliminary site assessment in January 1993. Review
of Table 1 indicates low levels of mercury in all of the studps and soil samples. Mercury wes not reported
in the background samples. The remaining RCRA menls (anenic, barium, cadmium, chromium, lead,

selenjum and silver) were not reported abovs the averags und concentrations. Scveral other metals
suck a3 boron, copper, picke!, aad vanadium were present in each of the sludge and soil samples, It is

* unknown if these concentrations can be attributed to background condlitions,

Review of the surface water samples (Table 2) indicates the praencé of numerous metals, none of which
exceeded the TC regulatory level as described in Table 3, The pH values ranged between 3.52 and 7.21.
All of thecs values ars within the TC regulatory level of >2.1 or <124. Based on the data provided by

Laldlaw, none of the material displays characteristics of hazardous waste.

EQND BACKNMILLING

Bated on the analytical data provided by Laidlaw, the xludgs does not display characteristics of & hnzardous
waste; therafore, the removal or in-place treatment of sludge does not appear to be required by applicable
regulations. Delis recommends that the ponds be backfilled. This option would include removing tha

residual surfoce water (dewatering) and backfilling the ponds with native soil. -~

SURFACE WATER DISPOSAL TREATMENT OPTION

A grab sample from each lsgoon was collected by B&R in August 1993 and composited for analysis by
Environmental Testing and Consulting, Inc. Review of the composite water sample (‘lPa‘:lc S) results indicate
very low biological activity and total suspended solids in ths wastswater. The chemical oxygen demand icvel
indicates the preseace of inorganics, None of thes mets] levels exceeded the TC regulatory level. The pH

value is also within the TC regulatory leval

The report from Mr, Swaine Skeen indicates that moat of the lagoons were dry in July 1993, Assuming that
the surface water disposal is carrled cut during the same season in 1995 and an avarage water depth of 3
f. in cach pond, we estimate a surface water volume of 2.2 miflion gallons (96,300 i x 3 & = 288900 n.3
x 748 gatm3), Delta recommends the susface water be discharged 1o tha New River through transfer of

UCCMz parmitted outfall Na. 005,

REGULATORY INTERACTION

Discussions have occurred with the staff of the North Carolina Division of Environmental Management
(DEM) regarding the drainage and closure of the ponds. The NPDES Parmit staff has Indicated that the
ponds will be able to be drained using sa outfsll from the NPDES permit formerly held by SPELCO. Tde
Non-discharge Parmit s1aff has indicated that following drainage, the ponds cag be closed with no further
approval or permits. The sludge material in the ponds has bean appropriately tested and shown not 10 be
a bazardous waste. Indications veceived from DEM staff ars that no formal closure plan will be required

for the drained ponds. ’
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MEMO
February 23, 1958
Pige3 :

Notwithstanding the Indications and discussions above, AAG could elect 10 prepare a formal closure plan
for submlttal to DEM Groundwater Saction and request a rasponse to the plan. Alternatively, AAG could
proceed with closure and notify DEM upon completion of project milcstones and completion of closure.

CLOSURE SCHEDULE

The propossd closure scheduls is summarized below:

Taek | - Completed By
Reconfirm Contractors* Bid | April 14, 1995
Bid Evaluation, Recommendation to AAG April 28, 1995
Stormwater Permit Submittal May 1, 1995
Preconstruction Mecting | _ June 1, 1995
Pond Water Removal 3unc 15, 1995
Construction July 31, 1098
(Backfilling/Landscaping)
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TARLE 1
SUSDKE & SOIL SARPLEY
YOTAL AMALYSES
OFF-SITE PONDS
AnE 1952
LAIAY EAVIROINENTAL SERVICES, INC.
PELTA PROSECT MO, 50-91-105.15

11:6] MHL 96-€2-€3
81 SE6T/PT/E@

=)

[eeerroncmsaccrcs SUDGE SAMPLES <-oovecsmesone fomesessmeoracacecs SOIL SNPLEE s=onsoencsennennca]

o
—
(=B
AUALYRE  BEC-2  SEGC-3  SEC-A  SEC-S  SEC-6 BEC-T  SEC-2A BEC-3A SEC-IA SEC-SA  SEC-SA BACKGROLNA | s
- . | D@
n .08 64 T3 T 5.5 MW 31 AN S4TSR s n : r;‘,"’
PaloRITY :-é
POLLLITANTS (ma/kg) o
NETALS
ARTANONY 0.0 0.6 032 0.2 048 <«0.0| 0.5 4£.78 <081 <01 0.5 A _E
ASERIC 008 <001 <001 0.4 1.2 04AL 001 1.20 «0.0f <«0.01 <«0.01 <t.} =
FERYLLIUM 0.10 <«D.8] «0,00 <0001 <0.01 «3.01 .01 <00t <0D.0) 0.0 Q.08 WA
BARTIN 2.0 1818 55,38 87.56 10.18 13.40 1638 10Y.14 102.00 24.64 101.32 210 o
0RO 60235 462.98 0.0 37.13 201.94 .28  AR1.50 123.44 19.10 32,54 105.42 ¥A %
oM <0006 <0005 . 0.42  1,3¢ «D,005 <0005 0.22 D064 1952 D090 0N 2.2
CHRONTUN 5.02 4616 9.00 33.42 348 456 1145 20.5¢ 25.80 9,10 D02 80
coPPER M 7.6 12,7 30,32 S2,02 10.78 1K TA.D6 2712 27.00 30.44 nA
tran ¢€¥ OO0 4.4 K 01 @0] Qacl D01 442 I A2 7.5 51
MUCANESE M4 2080 388 K282 T.22 H4e .60 TS 217.72 WU 120.9% A =
NERCURY 0.008 8,00 0.0 007 0.908 0,006 e.0) D0.005 0,02 0,008 0.009 <0.068
AMOKEL 222 1.8 (.m0 30 XN 170 410 632 656 SAS . £T6 A 5 Q
SELEMILN 2,36 8,04 132 <«.00 0898 d.0f 090 O48 «0.01 <0.0] <0.0) <«1.3
siLVER 001 046 052 15% 040 030 .26 072 0.4 O.W 0.42 2.4 s P
TRALLIUN T8 2,2 2.4 244 138 2.8 476 032 2218 0K .05 %A = ?h?
YAKAD 1M 448 10,00 17,7 3128 4R AN 1236 2498 7.4 26.1a 3340 A n
FT™ 1228 500 S.46 13484 7.3 1042 W.BE 2744 21X 0.78 2¢0.28 "1 o
VOLATILES mj
ALL VOLATILE £ONS1ITUENTS WERE AEPCRTED DELOM UME METNOO DETECTION KLINIT. . a
JASE NINTRALS (SENMI- VOLATILES)

ML BASE REUTAAL CONSTITUENTS VERE REPORTED GELON TRE METNOD DETECTION LIMIT,

MA w NOT ANALVZED '
SLODEE SAWLES KEC-2 TEROUCK SEC- 7 UERE QRTAINED FAON TN! LASOOMS TNAT CORRESPOMD MITN SOIL SANPLES SEC- ZA THROUGR SEC- #A.

S0°d
s@ 3ovd

:
C 4
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PRIORITY
POLLUITANTE (mg/l)

RETALS
ANTINONY
ARSENIC
RERYLLIUN

U

VOLATILES
TOLUERE

ALL OTHER VOLATILE COMSTITUENTS WERE REPORTED BELOW THE METKDD DETZCTION LINIT.

HASE NEUTRALS (SEN]-VOLATILES)

ALL BASE NEUTRAL COMSTITUENTS LERE REPORTED BELOW THE WETHOD DETECTION LIKIT.
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SEC-20
S.64

<0.005
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LAIDIAN ENVIROMMENTAL SERVICES, INC.
DELTA PROJECT NO. 30-8Q-108.1%

s§c-21

~pdol
yeosgs

23

[ oaoo
g=og

-3

o$848a

aoaon

D.005

PAGE 87
P. 06

SEC-22
7.13

L]
o
-

doog

Sooaboodosas
gspag=g

¥ Y
ogna

0.0



| p3/14/1935 10:56
H

;;I?EB—23;95 THU 15:11

3

|

ALUMIRM
ARSENIE
BARIUM

CHROM[UN
cormRR
BAD
HERCURY
KICXEL
SELENIUM
SILVER

TRALLIUM
IINe

:

ARDITIONAL EOMPOUNDE

TC REGULATORY LEVEL:

COUNTY OF ASHE
FaX NO. 41248-:’-_'.?:,385

9102468427
“YIRONMENTAL CONS

. TARLE 3
OFF-EITE POIDE
TQr
JLY 192
LATDLAY ENVIROENTAL SERVICES, INC.
DELTA PROJECT ¥O. 50-92-105.13

PAGE o8B
P. 07

SLUBGR/
LI
- . {4
Ftﬁzx Fﬂ::ﬁ! REGULATORY
F-3393 | 277t LEVEL
6.06 3.5 < 2.1 > 12,4
a.17 26,87 L1
0.02 < 0001 s‘°
< 0,01 < 0,0% . 100.0
< 0.003 0.008 1
< 0.01 < §.01 5.
< 0,01 < 0,01 N
< 0,01 < 8.01 5.0
0.003 0,008 e.2
< 8,01 < 0.01 N
0.01 0.03 N 1.0
< 0.01 < 0.01 5.0
< 0.06 < 0,06 N,
0.01 0.0 Nt

ALL VOLATILE COMPOUNDS WERE REPORTED SELOW THE METHCO DEYECTION LINIT
AND THNE TC REGULATORY LEVEL.

BASEMEUTEALS CERMISVDUATILER)

ALL BNA COMPOUMOS WERE NEPORTED BELOW THE METHOD DETECTION LINIT
AND TKR TC REGULATOAY LEVEL.

CORROSIVITY, REACTIVITY AND FLASK POINT VALUES ARE WITHIN THE ACCEPTANLE:2

ML = NO REGULATORY LIMIT PER 40 CFR, PART 241.
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. -—W‘—'! W TUS A
- .

TAMLE &
ESTDUATED BLLDGE VOLUNES

orF-51T8 PONDR
DELTA PRONCT WO, 30-92-105.13
ASLIST 1998 .

APPROXTMATE AVERAGE SLUDGE APPROXIMATE SUDGCR
POND AREA (FT2)  THICKMESS (FT.) VOLLME (Y0§“3)
1 2,208 3.3 259
2 26,800 1.9 1.672
3 7.200 : 2.3 613
4 13,200 5.3 2,591
5 15,600 68 3,529
é 13,500 1.0 s00
4 18,000 1.0 Y74
TaTALS: 96,300 °:n"!) : 10.“‘1* es. 5
2.2 Acrey 15,651 TONG
NOTES s

coatsanas

DATA RASEDR OM INFORMATION PROVIOED BY RROWN & ROOT ENVIRONMENTAL
A CONVERSION PACTOR OF 1.5 UAS USED TO OSTAIN APPROXIMATE TOKNAGK

eT Wy gyt e g, es e
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TARLE 3
SURFADE WATER SAPLE
ToTAL ANALYEES
OFF-SITE PONDS
ALY 1993

SRCGAM & ROOT ’
DELYA PROJECT M. 50-92-105.15

ANALYTE RESULT
NETALS (NG/L)
ALUNINUN 2.41
ARsENIC «0.002
LARTUM «0,03
CADMILN 9,002
CHROMIUM .02
<0, 08
MERCURY <0061
SELENTUN «©.002
iV <0.01
INDICATOR PARAMETERS
ﬂ ‘-‘
BIOCHEMICAL OXYGEN OEMAND 2
TOTAL SUSPONOED SOLIOS 36
CREMICAL CXYGEN DEHAND 114
DISSOLVED GXYGEM 10.5
VOLATILES

ALL VOULATILE WIMN VERE REPORTED JELOW THE METHOD DETECTION LIMIT.
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EPA R.n RBC Table 8/25/2001 1

Soutes 8 1A1S H e 1IEAST A HEAST ARemaia W e Wihdrmwn from 113 or HEAST Bave Co genk: sftects N = genk: afiects } 3 RAC MY of 0 1 ¢ RBC &
€ » EPANCEA i vakie O @ othar Risk-based rath Reglon Nl SSLs
Tap Ambient Soit Sofl, for groundwater migration
RiDo CsFo ROl CsA water akr Flish Industria Residential OAF 1 DAF 20
Chemical CAS L] 1/mghald mghg/d timghg/d voc Juga ugtmd mgkg mgkg mokg mokg mgkg
ACETALDEHYDE 15070 25TE-003 § 7.7E003 1 y 1.6E4000 C 8.1E-001 C J.BE-004 7.7E003 C
ACETOCHLOR 34256821 2E002 | 7.IE4002 N T.3E4001 N 2TE+D01 N 4.9E+004 N 1.6€+003 N
ACETONE 87841 1.00E-001 { Yy 8.1E4002 N J.7E+002 N 14E+002 N 2.0E+005 N 7.8E/003 N 1.2E-001 2.5E+000 N
ACETONITRILE 75058 1.7E-002 } Y 1.2E4002 N B8.2E4001 N 2.9€E-002 S8E-001 N
ACETOPHENONE 98862 1.00E-001 ¢ S.70E-008 W Yy 4.2E-002 N 2.1E002 N 1.4E+002 N 204005 N 7.BE+003 N 11€008 226004 N
ACROLEIN 107028| 2.00£-002 H 5.70E-008 | Y 4.2E-002 N 2.1E-002 N 2.TE+001 N 4.1E'004 N 16E¢003 N 1.0€-005 2.0E-004 N
ACRYLAMIDE 19061 2.00E-004 | 4.50€+000 | 4.50E+000 | 156002 C 14E-003 C T.0E004 C 1.38+4000 C 14E001 C 3.7E.008 T4E005 C
ACRYLONITRILE 107134 1.00E-003 H 5.40€-001 | S.70E-004 | 240E001 | y 378002 C 28€£.002 C S2E003 C 1.1€+001 C 12E¢000 C 7.4E.008 1.5E.004 C
ALACHLOR 15972600}  1.00£-002 | 8.00E-002 H BAED0) C T.8E-002 C IPE00R C 1.2£4001 C 8.0E4000 C 3.5E.004 7.0€.000 C
AtAR 1596845 1.50E-001 | 5.5E+003 N 5.5€4002 N 20E+002 N J.1E+005 N 12E+004 N
ALDICARB 116063 1.00€E-003 | JTE+ 0Ot N 3.TE+000 N 14E+000 N 2.0E¢003 N T.BEWDO1 N 1.0E.002 2.1E-001 N
ALDICARB SULFONE 1848884 1.00E-003 ¢ 3.TEL001 N 3.7E+000 N 1.4E+000 N 2.0E400) N 7.8E+001 N 7.SE-003 1.5£.001 N
ALDRIN 309002] 3.00E-005 | 1.TOE+001 | 1.70€1001 | J9E003 C AIEO0M C 19E-004 C J4EO00Y C IBE0R C J.8E-004 1.7E003 C
ALUMINUM 7429905] 1.00E+000 E 1.00E.003 E JA.TE+D04 N 3.7E+000 N 14E+003 N 20E+008 N TRE+DO4 N
AMINODINITROTOLUENES B8.00E-008 E 2.2E+000 N 2.2E.001 N 8.1E-002 N 1.2E4002 N 4.TE+000 N
4.AMINOP YRIDINE 504245] 2.00E-005 H TJED01 N T.3E-002 N 2.7E-002 N 4.1E+001 N 1684000 N
AMMONIA T684417 2.86E-002 | y 2.1E+002 N 10E+002 N .
ANILINE 82533}  7.00E-003 E S5.70E-003 2.90E-004 ¢ 1.2E4001 C 1.1E+000 N $.5E.00t C 1.0£+003 C 1.1€4002 C 6.8E-000 1.4E.001 C
ANTIMONY 7440360 4.00E-004 1.5E¢001 N 1.5€4000 N S4E-001 N 3.2E+D02 N J.1E+001 N 8.6E-001 1.3E+001 N
ANTIMONY PENTOXIDE 1314808] 5.00E-004 H 1.8E+001 N 1.8E+000 N 6.8E-001 N 1.0€4003 N JOE001 N
ANTIMONY TETROXIDE 13328168]  4.00E-004 H 1.5E+D0% N 1.5E+000 N S4ED01 N 8.264002 N J.1E+001 N
ANTIMONY TRIOXIDE 1300644] 4.00E-004 H 5.70E-00S | 1.5E+001 N 219E-001 N SAE-001 N 8.2E4002 N JI1EL00T N
ARSENIC 7440382 J.00E-004 | 1.50E4000 | 1.51E+001 | 4.5E-002 C 4.1E004 C 21E003 C J8E+000 C 43E001 C 1.3€003 26E002 C
ARSINE 7784421 1.40E-005 | Y 1.0E-001 N S.1E002 N
ASSURE 76578148] B.00E-003 | 3.JE+002 N 3.3E+001 N 1.2E+001 N 1.BE+D04 N 7.0E4002 N
ATRAZINE 1812248] 3.50E-002 | 2.20E-00t H 3.0E-001 C 28€E002 C 14E002 C 26E+001 C 29E+000 C 4.4E-004 88E00 C
AZOBEN2ENE 103333 1.10E-001 | 1.10E-001 | 8.1E-001 C 5.7E-002 C 29E-002 C 5.264001 C 5BE+000 C 1.8E-003 JSEO0R C
BARIUM 74403931  7.00E-002 1 1.40E.004 A 2.6E+003 N 5.9E-001 N 8.5E+001 N 14E+005 N S$.SE+003 N 1.1E+002 2.1E+003 N
BAYGON 114281 4.00E-003 1.564002 N 1.5E4001 N SAE+000 N 8.2E4003 N 31E«002 N .
BAYTHROID 62359378|  2.50E.002 ) 9.1E4002 N 9.1E+001 N J4E+001 N S.1E+004 N 20€+003 N
BENTAZON 25037890 3.00E-002 | 1.1E+003 N 1.1E+002 N 4.1E+001 N S8.1E+004 N 2.3E+003 N
BENZALDEHYDE 100527  1.00E-00% ¢ 3.7E4003 N 7E+002 N 1.4E+002 N 2.0E+005 N 7.8E+003 N
BENZENE 71432 3.00E-003 E $.8E.002 1 1.70E-003 E*  280E-002 ! 'y 3.2E-001 C 2.2€-00t C 5.7E-002 C 1.0E4002 C 1.2€+001 C 9.0E-008 13E003 C
BENZENETHIOL 108985 1.00E-005 H 6.1E-002 N 3.7E002 N 14E002 N 20€+001 N 7.8E-001 N
BENZIOINE 92875] 3.00E-003 |  2.30E+002 { 2.30E+002 | 29E-004 C 276005 C 14E005 C 25€E002 C 28E003 C
BENZOIC ACID 85850] 4.00E+000 | 1.5E+008 N 1.5E+004 N S54E+003 N B.2E+008 N 314005 N
BENZYL ALCOHOL 100518  3.00E-001 H 1.1E+004 N 1.1E+003 N 4.1E+002 N B.1E4005 N 23E004 N 4.4€+000 B8E0Ot N
. BENZYL CHLORIDE 100447 047 1 6.2E-002 C 3.7E002 C 18€-002 C 34E+001 C 3.8E:000 C 1.9E-005 ATEONR C
. + BERYLLUM 74404171  2.00E-003 t 5.7E-008 1 8.40E+4000 ) 7.3E4001 N 71.5E004 C 2.TE+000 N 4.1E+003 N 1.6E4002 N 5.8E+001 1.2E¢00) N
BIPHENYL 92524] S.00E-002 | Yy 3.0E+002 N 1.8€4002 N GBE+0OT N 1.0€4005 N JOE+003 N 4.8E+000 9.6E+00T N
BIS(2-CHLOROETHYL)ETHER 111444 1.10E+000 | 1.10E¢000 ¢ y 9.6E-003 C 5.7E-003 C 25E003 C §.264000 C 58E.001 C 2.2E-008 44E-005 C
B1S{2.CHLORQISOPROPYLIETHER 108601 4.00E-002 | 7.00E-002 H 350E002 H y 2.6E-001 C 1.8€:001 C 45E-002 C 8.26+001 C 9.1E+000 C B84E-005 1.JE00) C
BIS(CHLOROMETHYL)ETHER 542881 2.20E4002 | 220E002 ¢ y 4.8E-005 C 2.8E-005 C 14E.005 C 26€-002 C 29€E.003 C 9.7E-009 19€007 C
BIS(2-ETHYLHEXYL)PHTHALATE t17817] 2.00E.002 1 1.40€-002 ( 140E-002 E 48E+000 C 4.5€-001 C 23E-001 C 4.1E+002 C 4654001 C 14E+002 2964001 C
BORON 7440428 8.00E-002 | 5.70E-003 H J.3E+003 N 21E+001 N 1.2E4002 N 1.8E+005 N 7.0E+003 N
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' Sources 18 FUIS H e HEAST A 8 HEAST Allemals W s Withrewn lom IRIS or HEAS T ] [ penc sfects N« gankc sffects | RAC st M of 01 < RBC ¢
’ E s EPANCEA proviimal valis O 8 oher Risk-based concentrations Region 8l SSLs
' ] Tap Ambient Soil Soll, for groundwater migration
[ RIDo CSFo RO csn waler ar Flish ’ tal DAF1 DAF 20
A Chemical CAS mofkp/d 1/mghc/ mp/ipld 1/mghgrd VOC JupA ug/ml mgkg mghkg mgkg mokg mgkg
. BROMODICHLOROMETHANE 75214 2.00E-002 1 6.20E.002 1 y 1.7€-001 C 1.0E-001 C S$.1E002 C 9.2€4001 C 1.0E4001 C 5.4E-005 1.1E003 C
BROMOETHENE 593802 8.6E-004 | 1.10E-001 H y 1.1E001 C S.7E-002 C . 5.AE-005 1.1E003 €
BROMOFORM 75252 2.00E-002 | 1.90E-003 | 3.90E-003 ¢ 8.5E+000 C 1.6E+000 C 4.06-001 C 7.2€4002 C B.1E+001 C J3E-003 8.TEOR C
R BROMOMETHANE 74839 1.40E.003 | 1.40E-003 1 Y 8.5E+000 N 5.1E+000 N 1.9€+000 N 2.9E+003 N 11E+002 N 21E003 4.1€.002 N
'; BROMOPHOS 2104963 S5.00£-003 H ’ 1.8E+002 N 1.8E¢001 N 8.BE+000 N 1.06+004 N A9E+002 N
: 1,3 BUTADIENE 106990 : 1.80E+000 H_y 7.0E-003 C 3.5E-003 C : I9EO08  TAE005 C
3 1.BUTANOL 71383 1.00€-001 | ATE+003 N JTEL002 N 1.4E+002 N 2.0E+005 N TOE+00) N T1.8E001 1.6E+001 N
: BUTYLBENZYLPHTHALATE 856871 2.00E-00? ¢ T.JE+003 N J.IE«002 N 2.TE+D02 N 4.1E+005 N 1.6E+4004 N B.4E+002 1.TE+004 N
K BUTYLATE 20084151  5.00E-002 1 1.8BE+003 N 1.8E+002 N 8.8E+001 N 1.06+005 N J.0E+003 N
’ N-BUTYLBENZENE 104518 4.00E-002 E V4 24E+002 N 1.5E4002 N SA4E+001 N 8.2E+004 N A9E00I N
SEC-BUTYLBENZENE 135088| 4.00E-002 E y 2.4E+002 N 15E+002 N 54E+«001 N 8.2E¢004 N JIES003 N
TERT-BUTYLBENZENE M 980688] 4.00E-002 E Yy 2.4E4002 N 1.5E+4002 N S4E+001 N 8.2E+004 N J.1E003 N
' CADMIUM-WATER 7440438] 5.00E-004 | S.7TE-005 € 6.30E+000 1.8E+001 N 9.9E-004 C 8.8E-001 N 1.06+003 N 39E:001 N 1.4E+000 2.TE+001 N
" CADMRUM-FOOD 7440439 1.00E-003 1 57E005 E  6.20E+000 | JTE+00t N 8.9E004 C 1.4E+000 N 2.0E+003 N T.8E+001 N 2.TE+000 55€+001 N
' CAPROLACTAM 105602 $.00E-001 ) 1.8E1004 N 1.8E+003 N 8.8E4+002 N 1.0E+008 N 39E+004 N
CARBARYL 83252 1.00E-001 ¢ ATEOOI N JTE002 N 14E4002 N 2064005 N T.8E+Q03 N 1.5€+000 3.0E+001 N
N CARBON DISULFIDE 75150 1.00€-001 | 2.00€.001 | y 1.0E+003 N TIE4D02 N 14E+002 N 2.0E+005 N T7BE+003 N 9.5€-001 1.9€+00t N
' CARBON TETRACHLORIDE 58235] 7.00E-004 | 1,30E-001 | 5.71E.004 £ SOEDO2 L y 1.6E-001 C 1.2E-001 C 24€.002 C 4.4E+001 C 4.9€4000 C 1.1€.004 2.1€-003 C
:l CARBQSULFAN 55285148 1.00E-002 |. 3.7E+002 N J.7E+001 N 14E+001 N 2.0E+004 N T.8E+002 N
L CHLORAL HYDRATE 302170 1.00E-001 | J.7E+003 N ATE+002 N 1.4E+002 N 2.0E+005 N 7.8E4003 N .
. [ CHLORANM, - 118752 4.00E-00t H 1.7E€-001 C 1.6E-002 C 796003 C 1.4E+001 C 16E+000 C
* N CHLORDANE 57748 S5.00E-004 9 J.5E.001 | 2.00E-004 | 3.5€-001 ¢ 1.9E001 C 1.8E-002 C 9.0E-003 C 1.6E+001 C 1.86+000 C 4.6E-002 9.2E00V C
CHLORINE 7182505 1.00E-007 } 57€005 € y 4.2E001 N 21ED01 N 1.4€+002 N 2.0E4005 N TEE003 N
CHLORINE DIOXIDE 10049044 3.00E-002 | S.70E-005 y 4.2E.001 N 2.1E-001 N 4.1E+001 N 8.1E+004 N 2.3E4003 N
CHLOROACETIC ACID 79118 2.00E-003 H TJE+001 N 7.3E4000 N 2.TE+000 N 41E+003 N 16E+002 N
4-CHLOROANILINE 106478] 4.00E-003 | i 1.5E+002 N 1.5E+001 N S4E+000 N 8.2E+003 N 3JI1EC002 N 4.8E-002 9.7€-001 N
CHUOROBENZENE 108907 2.00E-002 1.7E-002 € ) Y 1.1E+002 N 8.2E4001 N 2.TE+001 N 4 E+004 N 1.6E4003 N 4.0E-002 8.0E-001 N
CHLOROBENZRATE 5101568] 2.00E-002 | 2.T0E-001 H 2.T0E.001 H 2.5E-001 C 23E002 C 1.2E:002 € 2.9E+001 C 24E+000 C 136003 27E002 C
P-CHLOROBENZOIC ACID T411d 2.00E-001 H 7.3E+003 N T.9E+002 N 2TE+002 N 4.1E+008 N 1.6E+004 N
2-CHLORO-1,3 BUTADIENE 120958 2.00E-002 A 2.00E-003 H Yy 1.4E+00t N 7.3E4000 N 2.7E+001 N 49E+004 N 1.6E+D03 N SO0EDO3 - 12E00t N
1-CHLOROBUTANE 106693 4.00E-001 M Y 24E+003 N 1.584003 N 54E+002 N 8.2E+005 N J1E+004 N 1.0E+000 2.0€+00t N
1-CHLORO-1,1-OIFLUOROETHANE 75683 1.40E+001 | b4 1.0E+005 N S1E+004 N 7.06+001 14E«003 N
CHLOROOIFLUOROMETHANE 754568 1.40€4001 ) y 1.06+005 N S5.1E+004 N 7.064001 1.4E+003 N
CHLOROETHANE 75003] 4.00E-001 E 290E003 E  2.90E+000 y 3.6E+000 C 2264000 C 1.1E+000 C 2.0E+D0) C 22€+4002 C 9BE-004 1.9E002 C
CHLOROFORM . 676831 1.00€E-002 | 8.10E-003 | B8E-005 E 8.10E002 | y 15001 C T7EO002 C ! 5.2E.001 C 9.4E+002 C 1060002 C | 4.5E.005 B9ED04 C
**CHLOROMETHANE 74873 - 1.30£:002 H 28E-002 | JSE-003 E y 29E+000 C 1.BE+000 C 24E-001 C 4.4E4002 C 49€+001 C $.2E-004 1.0E-002 C
4.CHLORQ-2-METHYLANILINE 95692 $.80E-001 H 1.2E001 C 1.1E002 C 54E-003 C 9.8€+000 C 1.1E+000 C
BETA CHLORONAPHTHALENE 91587] 8.00E-002 ) y 4.9€+002 N 2.9E+002 N 1.1€+002 N 1.6E+005 N 83E+00) N 16E+000  3.2€+001 N
O.CHLORONITROBENZENE 28733 2.50E-002 H 14 4.2E001 C 2.5E-001 C 1.3E-001 C 2.3E+002 C 2.6E+00Y C
P.CHLORONITROBENZ2ENE 100005 1.80E-002 H Yy 59E001 C 35€.001 C 1.8E001 C 3.26+002 C 3.SE+001 C
2 CHLOROPHENOL 95578 S.00E-003 | Y J.0E+001 N 1.8E+001 N . GBE+00O N 1.0E+004 N J9E002 N
2.CHLOROPROPANE 75206 2.90£.002 H y | _21Es002 N 1.1E+002 N B6ED02  1.3E+000 N
O CHLOROTOLUENE 95498| 2.00E-002 | Yy 1.2E+002 N T.32+001 N 2.7E+001 N 4.1€+004 N 1.6E4003 N 6.5€.002 1.36¢000 N
CHLORPYRIFOS 2021882 J.00E-003 ¢ 1.1E+002 N 1.1E+001 N 4.1E+000 N 8.1E+003 N 23E+002 N J.264000 8.3E+001 N
CHLORPYRIFOS-METHYL 5508130 1.00E-002 H 37E+002 N 3.7E+001 N 14E4001 N 2.0E+004 N 7.8E+002 N
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Soutes (2 IRIS H s HEAST A = HEAST Alemate W = Wiharown from IR'S or HEAST Basix C » Carcirogent: sfecis N ofiects 18 REC X HI 0.1 <REC ¢
€ 8 EPANCEA provibral valus O » other Risk-based : Region Al SSts
Tap Ambient Soll Solt, for groundwater migration
RiDo CSFo ROl CSFi water ar Fish Industia Residental DAF 1 DAF 20
Chemical CAS g 1imghg/d mp/kg/d 1imghkg/d voc Jugh _Jupma mokg mgkg mgkg mokg mgkg
CHROMIUM fi1 160858311 1.50E+000 1 $.5E+004 N 55E+003 N 20E+003 N 31E+008 N 1264005 N 2.9€+007 2064009 N
CHROMIUMWI 18540209] 3.00E-003 ¢ 3.00E-005 1 4.10E+001 H 1.1E+002 N 156004 C 4.1€+000 N 8.1E+003 N 2.3E+002 N 2.1E+000 4264001 N
COBALY T440484| 2.00E.002 E 5.00€-008 E 7.3E4002 N 1.88-002 N 2.7E+001 N 4.1E+004 N 1.6E+003 N

. . COKE OVEN EMISSIONS (COAL TAR) 3 8007452 221 28E-003 C -

. L COPPER 7440508 4.00E-002 H 1.5E+003 N 1.5E+002 N S4E+001 N 8.2E4004 N J1E003 N 8.38+4002 1.1E+004 N
CROTONALDEHYDE 1237138 1.00E+000 H y S$6E-003 C JIE.003 C 1.7E-003 C J.0E+000 C 34E001 C 1.5E-005 J.1E-004 C
CUMENE :L1¥i 1.00E-001 1 1.10€-001 | y 8.6E+002 N 4.0E+002 N 14E+002 N 2.0E¢005 N 7.8E+003 N 3.2E+000 GA4E+O0t N
CYANIDE (FREE) $7125| 2.00E-002 ¢ T.3E4002 N T.3E4001 N 2TE1 001 N 4.1E+004 N 1.6€¢003 N TAE+000  1.5E+002 N
CALCIUM CYANIDE 582018 4E-002 | 1.5E+003 N 1.5E¢002 N 54E+001 N 8.2€1004 N J.1E003 N |
COPPER CYANIDE 5449231 S.00E-003 | . 1.8E4002 N 1.8E+001 N 8.BE+000 N 1.0E4004 N 19€4002 N
CYANAZINE 21725462 2.00E-003 H B.40E-001 H 8.0E-002 C 7.5€-003 C ABE-003 C 8.8E+000 C 7.6E:001 C 2.6E-005 $J3E004 C
CYANOGEN 480185| 4.00E-002 1 Y. 24E4002 N 1.5E+002 N S.4E+001 N 8.2€+¢004 N 3.1E+DO3 N
CYANOGEN BROMIDE 506883] 9.00E.002 | JJIE+003 N J.IE+00Z N 1.2E4002 N 1.8E+005 N T.0E+003 N
CYANOGEN CHLORIDE 506774] 8.00€-002 | 1.8E4003 N 1.8E+002 N 8.BE+001 N 1.0E4005 N 3.9E+003 N
HYDROGEN CYANIDE 74508|  2.00E-002 | 8.60E.004 | Y. 8.2E+000 N J.1E+000 N 2.TE+001 N 49E+004 N 16E+003 N 1.1E-001 2.2E4000 N
POTASSIUM CYANIDE 151508] S.00E-002 | 1.8E4003 N 1.8E+002 N 8.8E+001 N 1.0E4005 N 39E003 N
POTASSIUM SILVER CYANIDE 506816] 2.00E-001 | : 7.3E+003 N 7.3E+002 N 2.7E+002 N 4.1E+005 N 16E+004 N
SILVER CYANIDE 506648] 1.00E-001 1 3.7E+003 N 3.7E+002 N AE+002 N 2.0E+005 N 7.8E+003 N 3.1E+001 8.2€+002 N
SODIUM CYANIDE 143338 4.00E.002 } 1.5E4003 N 1.5E+002 N SAE+001 N 8.2E+004 N J1E«003 N
THIOCYANATE $.00E-002 E 1.8E+003 N 1.8E+4002 N 6.8E+D01 N 1.0E+005 N 39003 N
ZINC CYANIDE 557211 $.00E-002 | 1.8E¢003 N 1.8E4002 N 8.8E+001 N 1.0E+005 N J3.9€+003 N 1.1E+002 23E+003 N
CYCLOHEXANONE 108941] S.00E+000 | 1.8E¢005 N 1.8E+004 N 8.BE+00I N 1.0E4007 N 35€E+005 N 6.1E+001 1.2E4003 N
CYHALOTHRIN/XKARATE €8085858| S.00E-003 | 1.8E+002 N 1.BE+001 N 8.8BE+000 N 1.0E4004 N IPEL002 N
CYPERMETHRIN 52315078 1.00E-002 1 J.7E+002 N ATEW 001 N 1.4E+001 N 2.0E4004 N 7.8E4002 N
DACTHAL 1881321 1.00E-002 1 3.7E4002 N J.7E+001 N 1.4E4001 N 2.0E+004 N T.8E+002 N
DALAPON 75990 J.00€-002 ¢ 1.1E4003 N 1.1E+002 N 4.1E+001 N B.1E«004 N 238003 N 35E-001 TAE+000 N
[s]e]e] 72518 2.A0E-001 | 2.8E-001 C 268E002 C 1.3E002 C 2.4E41001 C 2.TE+DOO C 3.6E-001 1.1E+001 C
DDE 12559 3.40€-001 | 2.0E-001 C 1.8€-002 C 9.JE-003 C 1.7€+001 C 1.9€+000 C 1.8E+000 3.5E+001 C
ooT $0293| 5.00E-004 | 3.40€-001 | J.40E.001 | 20€-001 C 1.8E002 C 93E0C3 C 1.7E+001 C 19€E+000 C 5.8E-002 1.26+000 C
DIAZINON J3M1S|  9.00E-004 H : 3.3E+001 N 3.3E4000 N 1.2E4000 N 1.8E+003 N 7.06+001 N 2.1E-002 4.3E-001 N
DIBENZOFURAN 132649| 4.00E-00) E y 24E+001 N 1.5E¢001 N 54E+000 N B8.2E+003 N J1E+002 N 3.8E-000 T1.7E+000 N
1.4-DIBROMOBENZENE 108378, 1.00E.002 | ATE002 N 3.7E«001 N 14E+001 N 2.0E+004 N T.BE+002 N
DIBROMOCHLOROMETHANE 124481 2.00E.002 | 8.40€-002 | ¥ 1.3E-001 C 7.5E-002 C J.8E-002 C 8.8E+001 C 7.6E4000 C 4.1E-005 8.JE-004 C
1.2 0I1BROMO.-3-CHLOROPROPANE 86128 1.40€+000 H $.70€-005 | 240E-00) H y 47E002 C 1 2.1E-001 N 23E003 C 4,1E+000 C 46€E001 C 44E-008 8.7E004 C
1,2 DIBROMOETHANE 106934 8.50E+001 | S.T0E-00S H T60E001 | y 7.5£:00¢ C 8.2E000 C 3.7E-005 C 8.7E.002 C 7.5E.003 C 4.3E-007 8.5E008 C
DIBUTYLPHTHALATE B4742] 1.00E-001 | ) 3.7TE+003 N 3.7E+002 N 14E+002 N 2.0E4005 N 7.8E+003 N 2.5E+002 S.0E+003 N
DICAMBA 1918009¢] J.00E-002 | 1.1E+003 N 1.1E+002 N 41E+001 N 8.1E+004 N 23E+003 N 2.2E-001 4.5E+000 N
**1.2-DICHLOROBENZENE 95501] 9.00E-002 4.00E-002 H y 2.7E+002 N 1.584002 N 1.264002 N 1.B8E+005 N 7.0E+003 N 2.3E-001 4.6E+000 N
13-DICHLOROBENZENE $41731 3.00E.002 E - Yy 1.8E4002 N 1.1E4002 N 4.1E4001 N 8.1E+004 N 2.3E+003 N 1.5E-001 2.9€+000 N
14-DICHLOROQBENZENE 106167 3.00E-002 E 240E-002 H 2.20E.001 | 22E002 E y 4.7E-001 C 2.8E-008 C 1.3E-001 C 24E+002 C 2TE+001 C JBE-004 T.1E003 C
3.Y-DICHLOROBENZIDINE 21541 4.50E.001 | 1.5£-:001 C 14E-002 C T.0E003 C 1.3€+001 C 14E+000 C 2.5E-004 49€E.003 C
1.4-DICHLORO -2 BUTENE 784410 9.J0E+000 H y 1.3E-:003 C 6.7E-004 C 4.0E-007 8.0E-008 C
DICHLORODIFLUOROMETHANE 75718 2.00E.001 1 5.00E-002 A Y ASE+002 N 1.8E+002 N 27E+002 N 4.1E+005 N 1.6E4004 N $.5€-001 1.1E+00t N
1,1-DICHLOROETHANE 75M3] 1.00E001 H 1.40E-001 A y 8.0E+002 N S5.1E+002 N 14E+002 N 2.0E+005 N 7.8E+003 N 2.3E-001 4.5E+000 N
1.2-DICHLOROETHANE 107082} 3.00E-002 E 9.10€.002 | 1.40€.003 E 9.10E-002 | y 1.2E.001 C 6.0E-002 C 3.5E002 C 8.3E+001 C 7.0E+000 C 5.2E-008 1.0£-003 C
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EPA Reglon Il RBC Table 8/25/2001 4

Sourtes: 19 RIS H & HEAST A @ HEAST Alemale W = Wihdrewn from 1RIS or HEAST . BadeCo oftecis N Qenic sftects 1@ REC & 1 of 0 9 <RBC ¢
£ # EPANCEA proviinet velie O ¢ other Risk-based Region 1 SSLs

Tap Ambient Soil So, for groundwater migration

RiDo CSfo RIDI CSFi waler alr Fish ndustria Residential DAF 1 DAF 20

Chemical CAS mg/g/d 1/mp/ko/d mohag/d mpkg. VOC juph ug/md mgkg mpAg mokg mokg mokg
1.1-DICHLOROETHENE 75354| B.00E.003 | 6.00E-001 | 1756001 1 y 44E002 C 3.6£.002 C $3E003 C 9.5E+000 C 1.1E+4000 C 1.8E-005 JLE004 C
€1S.1,2- DICHLOROETHENE 156592] 1.00E-002 H - Yy 6.1E+001 N J.TE+001 N 14E+001 N 20E+004 N T.BE«DO2 N 1.7E-002 3.5E001 N
TRANS-1,2-DICHLOROETHENE 1566805|  2.00E-002 | Y 1.2E4002 N T.3E4001 N 2.JE+001 N 4.1E4004 N 1.6E+003 N 4.1€.002 B8.2E.001 N
TOTAL 1,2-DICHLOROETHENE 540590| 9.00E.003 H Yy $5Ew001 N J.JE00 N 1264001 N 18E+004 N 70E+002 N 19€-002 JTEDON N
24.DICHLOROPHENOL 120032| 3.00E-003 | 1.1E+002 N 1.1E+001 N 4.1E+000 N 6.1E+003 N 2.3E+002 N 6.0E-002 1.2E+000 N
240 84757 1.00E-002 | AT7E+002 N J.7E4001 N 1484001 N 2.0E+004 N 7.8€4002 N 4.5€-001 $.0E4000 N
4-(2,4-D!ICHLOROPHENOXY)BUTYRIC ACID 94826, 8E-002 § 29€+002 N 28E+001 N 1.1E+001 N 1.6E4004 N 8.JE+002 N
1.2-DICHLOROPROPANE reers 8.B0E-002 H 1.44£.003 | 4 1.6E.001 C 92E002 C 4.6E002 C B.AE 001 C 94E+000 C 1.0E-004 21E003 C
2,3 DICHLOROPROPANCL 818239] 3.00E-003 ¢ 1.1E¢002 N 1.1E+001 N 4.1E+000 N 8.1£4003 N 23E+002 N
1.3 DICHLOROPROPENE 5427561 J.00E.002 4 1.00E-001 ¢ S5.T1E003 |1 1.00E002 § y 44E001 C 6.3E-001 C 328002 C S.7E+00t C 84E+000 C 1.6E-004 31E003 C
DICHLORVOS 82137 SE.004 ¢ 029t 1.43E.004 1 23e001 C 228002 C 1.1E-002 C 20€+001 C 2.2E+000 C 8.5E-003 11E003 €
DICOFOL 115322 44E.001 W 1.5E-001 C 14E002 C 71.2E003 C 1.3E+001 C 1.5€+000 C 9.3E-004 196002 C
DICYCLOPENTADIENE mnns JE-002 H 8.00E-005 A y 4.4E-001 N 22E-001 N 41E+001 N B.1E+004 N 23E+003 N
DIELDRIN 60571] $.00E-00S | 1.60£+001 | 1.60E+001 4.2E003 C JSEO04 C 2.0E004 C J.6E001 C 40E002 C 1.1E-004 22€003 C
DIESEL EMISSIONS 1.40E-003 | S.1E+000 N
DIETHYLPHTHALATE 84662| B.00E-001 | T . 2.9E+004 N 2.9€+¢003 N 1.3E+003 N 1.6E+008 N B.IE+DO4 N 2384001 4.5E+002 N
DIETHYLENE OLYCOL, MONOBUTYL ETHER 112245 S.70E-003 H . 21E+00t N .
DIETHYLENE GLYCOL, MONOETHYL ETHER 111000] 2.00E+000 H T7.3E+004 N T.3E+003 N 2.JE+003 N 4.1E+4008 N 1.6E+008 N
DI2.ETHYLHEXYL)ADIPATE 103231]  8.00E-001 ¢ 1.20€.003 | . S.6E+001 C $.2E4000 C 2.6E+000 C 4.8E+003 C §.0E+002 C
DIETHYLSTILBESTROL 56531 4.T0E+003 H 14€005 C 1.3E008 C 8.7E007 C 12E.003 C 148004 C
DIFENZOQUAT (AVENGE) 43222488|  B8.00E-002 | 29€+003 N 2.9€+002 N 1.1E+002 N 16E+005 N 8.3E:003 N
1,1-DIFLUOROETHANE 75378, 1.10E4001 | Y 8.0E+004 N 4.0E¢004 N
DUSOPROPYL METHYLPHOSPHONATE (DIMP) 1445758]  8.00E-002 | 2.9€+003 N 2.9€+002 N 1.1E+002 N 1.6E+005 N 8.3E+003 N
3.3-DIMETHOXYBENZ2IDINE 110904 140E-002 H 4.8E+000 C 4.5£-001 C 2.3E:001 C 4.1E+002 C A.6E+001 C
OIMETHYLAMINE 124403 5.70E-008 W y 42€002 N 2.1E-002 N 8.5E-008 1.TE-OO4 N
2.4 DIMETHYLANRINE HYDROCHLORIDE 21426884 5.80E-001 H © 1.2€001 C 1.1E002 C S4E003 C 9.5€+¢000 C 1.1E+000 C
2.4 DIMETHYLANIUNE 3881 7.50E-001 H 8.9E002 C 8.36.-000 C 4.2E.003 C 7.6E+000 C 4.5E-00t C
N,N-DIMETHYLANIUINE 121897 2.00E-003 | T3E+D01 N 7.3E+000 N 2.7E+000 N 4.1E+003 N 1.6€+002 N
3.3 DIMETHYLBENZIDINE 119937 9.20E4000 H 73000 C B.AE-004 C 34E-004 C 8.2E-001 C 69E.002 C
1,1-DIMETHYLHYDRAZINE 57147 2.60E+000 W J.50E¢000 W 2.6E-002 C 18003 C 1.2E-003 C 2.2E+000 C 2.5€.00 C
12.DIMETHYLHYDRAZINE 540738 3.T0E+001 W JA.TOE+001 W 1.8€.003 C 1.7E.004 C B.SE-005 C 15E-001 C 1.7E002 C
2,4-DMETHYLPHENOL 105678| 2.00E-002 | T.3E+002 N 7.3E+001 N 2TE+001 N 49E+004 N 1.6E+003 N 34E-001 8.7E+000 N
2,6 DIMETHYLPHENOL S70281|  8.00E-004 1 2.2E+001 N 2.2E4000 N 8.1E-001 N 1.2E4003 N 4.7E+001 N
34-DIMETHYLPHENOL 95658] 1.00E-003 ¢ . 3.7E+001 N J.7E+000 N 14E+000 N 2.0E+4003 N T.BE+00T N
DIMETHYLPHTHALATE 131113]  1.00E+001 W J7E+005 N 3.7E+004 N 14E+004 N 2.0E+007 N 7.BE+00S N
[LZ-_DINITROBENIENE 5282901 4.00E-004 H 1.5E+001 N 1.5€+000 N SAE-001 N 8.2E+002 N JIE+D01 N
1.I-DINITROBENZENE £8650] 1.00E-004 | J.7E+000 N J7E-001 N 14E-001 N 20E+002 N 7.8E+000 N 1.8E-003 378002 N
1.4-DINITROBENZENE 100254] 4.00E-004 H 1.5E+001 N 1.56+000 N SA4E-001 N 8.2E+002 N JME+001 N
4.8 DINITRO-O-CYCLOHEXYL PHENOL 131895 2.00E-003 | 7.3E4001 N 7.3E+000 N 2.7E+000 N 4.1E+003 N 1.6E4002 N
**4,8.0INITRO-2. METHYLPHENOL 834521 1.00E-003 E 3.7E+001 N 3.7E+000 N 14E+000 N 2.0E+003 N 7.8E¢001 N
24-DINITROPHENOL $1285] 2.00E-003 { T3E«001 N 7.3E4000 N 2.7E+000 N 4.4E+003 N 1.6E+002 N
OINITROTOLUENE MIX 6.80E-001 | 9.8€-002 C 9.2E-:000 C 4.66-003 C 8.4E+000 C 94E001 C
2,4.DINTROTOLUENE 121142 2.00€-003 | TJ3EO0T N T3E4000 N 27E+000 N 4.1E+003 N 1.6E¢002 N 29€E-002 S.7€001 N
2,8.DINTROTOLUENE 8082021 1.00E-003 H J.7E«001 N J.7E+000 N 14E+000 N 2.0E+003 N T.8E+001 N 1.2E-002 25E001 N
DINOSES . 88857) 1.00€.003 | 3.7E+001 N 3.TE+000 N 1.4E+000 N 2.0E+003 N T.8E+001 N 8.7E-00 1.7E001 N
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Souces |9 RIS H e HEAST A 8 HEAST ARemale W » Withdraewn from IR!S or HEAST Basts: Cw € genic aflects N » offects 1= REC I 0?01 «RBC ¢

€ » EPANCEA proviional vakie O @ pher Risk-based Region Y1 SSLs

Tap Ambient Soi Soll, for groundwater mioraton

RiDo CSfo * RIDI CSF water ar Fish Industrial Residential DAF 1 DAF 20

Chemicsl CAS mgAg/d 1/mghg my/o/d 1/img/gld VoC [ugh ug/m3 mokg mgkg mgkg mghkg mgkg
DIOCTYLPHTHALATE : 117640| 2.00E-002 H 7.3E+002 N T.3E+001 N 27E+001 N 4.1E4004 N 1.6E+003 N 1.2E+005 2.4E+008 N
1.4-DIOXANE 123811 1.10E.002 1 6.1E+000 C S5.7E001 C 29E.001 C 5264002 C §BE+001 C 1.3E-003 28E002 C
DIPHENYLAMINE 122394|  2.50E.002 | N 9.1E4002 N 9.1E+001 N J4E+001 N 5.1E+004 N 2.0E+003 N 1.3E +000 2.5E+001 N
1.2.0IPHENYLHYDRAZINE . 122667 8.00E-001 8.00E-001 | B8.4E.002 C 7.8E-003 C J3.8E-003 C 7.2£4000 C 8.0E-001 C 1.3E-004 25003 C
DIQUAT 85007] 2.20E-003 | ! 8.0E+001 N B.0E+000 N 3J0E+000 N 45E:003 N 1.7E+002 N 1.7E-002 3.3E001 N
DISULFOTON 298044  4.00E.00S | 1.5€+000 N 1.5£-001 N S4E002 N B.2E+001 N J.1E+000 N 3.2E-003 84E002 N
1A-DITHIANE $05293]  1.00E.002 | J.7E¢002 N J.TE+001 N 14E+001 N 20E+004 N T.8E+002 N R
DIURON 330541 2.00E-003 | T.JE+001 N T.3E+000 N 27E+000 N 4.1E+003 N 1.6E4002 N $.8E002 1.2€+000 N
ENDOSULFAN 115287| 6.00E-003 2.2E4002 N 2.2E+001 N 8.1E+000 N 1.2E+004 N 4.7E+002 N 9.8E.001 2.0E+001 N
ENDRIN 72208 J.00E-004 1.1E¢00V N 1.1E+000 N 41E001 N 6.1E¢002 N 23E+00% N 27E.001 S4E+000 N
EPICHLOROHYDRIN 106888 2.00E003 H 9.90E.003 1 2.86E-004 | 4.20E003 | y 2.0E4000 N 1.06+000 N 32E00t C | $BE002 C | 8.5E+001 C 1 4.2E-004 84E-00 N
ETHION 563122| 5.00£-004 | 1.8E+001 N 1.884000 N 8.8E-001 N 1.0€400) N J9E+001 N J.2E001 8.4E:000 N
2.ETHOXYETHANOL 110808| 4.00E-001 H $.70E-002 | 1.5E4004 N 2.1E+002 N S4E+002 N 8.2E+005 N 3.1E+004 N J.3IE+000 6.5E+001 N
ETHYLACETATE 141788 9.00£-001 | Yy 5.5€¢003 N 3.3E+003 N 1264003 N 1.8E¢008 N 7.0E+004 N 1.7E+000  J.5E+001 N
ETHYLBENZENE 100414]  1.00E.001 ) 2.90E-00) | Y 1.3E4003 N 1.1E4003 N 14E+002 N 20E+005 N 7.86+003 N 7.5E-.00t 1.5E+001 N
ETHYLENE DIAMINE 1071531  2.00E-002 H T.3E+002 N 7.3E4001 N 27E+001 N 4,1E+004 N 1.6E+003 N
ETHYLENE GLYCOL 107211] 2.00E+000 } 7.3E4004 N 7.JE+003 N 2.7E+003 N 4.1E+008 N 1.6E4005 N 1.5E+001 J.0E+002 N
ETHYLENE GLYCOL, MONOBUTYL ETHER 111762]  S.00E.001 1 3.70E+000 | 1.8E4004 N 1.4E+004 N 8.8E+002 N 1.0E+008 N 39E+004 N
ETHYLENE OXIDE 75218 1.00E+000 H 350E-001 M y 23E-002 C 1.8E-002 C 3.2E-000 C S.TE+000 C B84E.001 C 4.8E-008 9.5E-005 C
ETHYLENE THIOUREA $6457) 8.00E-005 1 1.1E-001 H 6.1E001 C | 57€002 C | 29E002 C | 5.2€+001 C | 5.8E+000 C |
ETHYL ETHER 80297 2.00E-001 | Y 1.2E4003 N 7.3E4002 N 2.7E+002 N 4.1E+005 N 1.6E+004 N 4.2E.001 8.5€+000 N
ETHYL METHACRYLATE 97632] 9.00E-D02 H 14 §.5€4002 N 3.3E+002 N 1.2E4002 N 1.8E+005 N T.0E+003 N 1.0E+000 21E001 N
FENAMIPHOS 22224526] 2.50E-004 | 9.1E+000 N 9AE001 N J4AE00t N S1E+002 N 20E+001 N T.8E-003 1.6E00% N
FLUOMETURON 2184172|]  1.30E-002 | 4.TE+002 N 4.7E+001 N 1.8E+001 N 2.TE+004 N 1.0E+003 N
FLUORINE 7782414| 6.00E-002 | 2284003 N 22E+002 N 8.1E+001 N 1.2E+005 N 47E+003 N
FOMESAFEN 72178020 1.80E.001 | 3.5E.001 C 338002 C. 1.TEDOZ C 3.0E+001 C 34E+000 C
FONOFOS 944229|  2.00E-003 | 7.3E4001 N 7.3E4000 N 2.7E4000 N 4.1E+003 N 1.6E+002 N 1.8E-001 3.5E+000 N
FORMALOEHYDE 50000|  2.00E-001 § 4.50E-002 | T.JE 003 N 1.4E001 C 27E+002 N 4.1E+005 N 1.6E+004 N 1.5€ 4000 J.0E+001 N
FORMIC ACID 64188] 2.00E+000 H 7.3E4004 N 7354003 N 27E:003 N 4.1E+008 N 1.6E+005 N
FURAN 110008) 1.00E.003 | Y 6.1E+000 N 3.7E+000 N 1.4E+000 N 2.0E+003 N 7.8£+001 N 1.5E.003 J.0EO0R N
FURAZOLIDONE 87458 3.80E+000 H 1.8E.002 C 1.6E003 C BIEDM4 C 1.5E+000 C 1.7€001 C
FURFURAL §8011] 3.00E-003 ( 1.00E-002 A 1.1E+002 N J.7E+001 N 4.1E+000 N 6.9E+003 N 23€+002 N 2.3E-002 4.6E001 N
GLYCIDALDEHYDE 765344]  4.00E-004 | 2.90E-004 H 1.5E+001 N 1.1E+000 N 54E-001 N 8.2E4002 N 3.1E+001 N
GLYPHOSATE 1071838]  1.00E-001 | J.7E+003 N 3.7E+002 N 14E+002 N 2.0E4005 N 7.8E+003 N 2.6E+001 SJE+002 N
HEPTACHLOR 76448| S.O0E-004 1  4.50E+000 ¢ 4.50E+000 ¢ 1.5E-002 C 14€-003 C 7.0E004 C 1.3E+000 C 14E001 C 428002 B4ED01 C
HEPTACHLOR EPOXIDE 1024573|  1.30E-005 t 9.10E+000 8.10E4000 { 74E.003 C 6.8E-004 C 35ED04 C 63E-001 C 7.0E002 C 1.2E-008 2SED002 €
HEXABROMOBENZENE 878211 2.00£-003 ( 7.3E4000 N T.3E+000 N 2.TE+000 N 4.1E+003 N 1.6E+002 N :
HEXACHLOROBENZENE 1187411  8.00E.004 | 1.60E+000 | 1.60E+000 | 42E002 C 3.9E-003 C 2.0E-003 C 3684000 C 40E-001 C 26E-003 S.2E002 C
HEXACHLOROBUTADIENE 87683] 2.00E-004 H 7.80E-002 | 7.80E-002 | 8.6E-001 C | 8.0E-002 C | 40E-002 C ! 7.3E+001 C ¢ 8.2E+000 C | $.2E-002 1.8£+000 C
ALPHA-HCH 319848 6.30E+000 ! 6.20E+000 | 1.1E002 C 9.9E-004 C 5.0E-004 C 9.1E-:001 C 10E-001 C 4 5E-005 88E004 C
BETA-HCH 310857 1.80E+000 | 1.80E+000 ¢ 378002 C 3S5E003 C 12E-003 C 3.2E4000 C 35€E-001 C 1.6E-004 31E00 C
GAMMA-HCH (LINDANE) 58899] 3.00E-004 t 1.30E+000 H 5.2€-002 C 4.8E000 C 24E-003 C 4454000 C 4.9E.001 C 2.2E004 43000 C
TECHNICAL HCH . 608TN 1.80E+000 1.80E+000 | TE0R2 C J5E0M C 13E003 C 3.264000 C JSE00 C
*“HEXACHLOROCYCLOPENTADIENE 77474) 8.00E-003 | 5.7E-005 t 2.2E4002 N 21E-001 N 8AE+000 N 1.2E4004 N 4.TE+002 N 8.8E+001  1.BE+003 N
HEXACHLORODIBENZODIOXIN MIX 15408743 8.20E+003 | 4.55E4003 | 1.1E005 C 1.4E.006 C 5.1E-007 C 9.2E-004 C 1.0E004 C
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Sourcas | RIS H 8 HEAST A w HEAST Aemaie W » WRNSrawn from (RIS or HEAST Bavs Co offeds N 0 ofiycis 10 RAC MM ol 0.V «REC ¢
E o LPANCEA provhimel vabie O = cher Risk-based ations Region N SSLs

Tap Ambient Soit Soll, tor groundwater migration

RtDo CSFo RIOI csAl water s Fish Industrial Residential DAF 1 DAF 20

Chemical CAS mohgld 1img/gld mo/ord 1/mghgid VOC jugh ug/ml mgkg mokg mgkg mokg mokg
HEXACHLOROETHANE 87721 100E003 1  1.40E-002 | 1.40E-002 | 4.8E+000 C | 4.5E-001 C | 23E001 C ! 4.1E+002 C | 4.6E+001 C | 18E002  )6E001 C
HEXACHLOROPHENE 70304|  3.00E-004 | 1.1E+001 N 1.9E+000 N 4.9E00) N 8.1E+D02 N 23E0001 N 1.0E¢002  2.0E¢003 N
1,8 HEXAMETHYLENE DIISOCYANATE 822060 2.80E.008 | 1.1€:002 N
HEXANE 110543  8.00€.002 H 5.71€-002 | Y 3564002 N 2.1E+002 N 8.1E4001 N 1.2€4005 N 4.TE+003 N 69E001  1.4E00V N
2-HEXANONE 591786/ 4.00E:002 E 1.4E.003 E 1.5E4003 N 5.1E+000 N SAE+001 N 8.2E4004 N 3.9E+003 N
HEXAZINONE. $1235042]  3.30E.002 | 1.2E4003 N 1.264002 N 4.5E+001 N 8.7E+004 N 2.6E+003 N
HMX 2691410] 5.00E-002 | 1.8E+003 N 1.8E+002 N 8.86¢001 N 1.0E4005 N J.9€+003 N
HYDRAZINE 302012 3.00E+000 | 1.70E+001 | 22E002 C 3.7E004 C 1.1E:003 C 1.9E4000 C 2.1€:001 C
HYDROGEN CHLORIDE 7647010 S.70E-003 | 2.1E+001 N
HYDROGEN SULFIDE 7783084|  3.00E-003 ( 2.85E-004 | 1.1E+002 N 1.064000 N 4.1€+000 N 6.1E+003 N 23E+002 N
HYDROQUINONE 123319] 4.00E.002 H 1.5€0003 N 1.56¢002 N SAE+001 N B.2E4004 N 3.1E+003 N
*IRON 7439806] 8.00E.001 E 2.2E4004 N 2.2E+003 N 8.AE+002 N 1.2€4008 N 4.7E+004 N
ISOBUTANOL 78831]  3.00E-001 | y 1.8E+003 N 1.1E4003 N 4.1E+002 N 8.1E+00S N 23E+004 N S9E001  1.2E+001 N
ISOPHORONE 78503| 2.00E001¢  B.SOE-004 ! 7.064001 C 6.6E4000 C 33E+000 C 8.0E4003 C 8.7E+002 C 21E002  4.1E001 C
ISOPROPALIN 33820530] _ 1.80€-002 1 ) S.5E4002 N 5.5E+001 N 2.0E+001 N 3.1E+004 N 1.2E+003 N
ISOPROPYL METHYL PHOSPHONIC ACID 1832548]  1.00E-001 | 3.TE+003 N A.7E+002 N 14E+002 N 20064005 N 7.8E4003 N
TETRAETHYLLEAD 78002| 1.00E-007 1 3TE-003 N 3.7E-004 N 14E004 N 20E-001 N 7.8E:003 N 46E005  92E-004 N
LITHIUM 7439932]  2.00E-002 E 1.3E4002 N 7.3E4008 N 27E4001 N 4.1E+004 N 1.6€+4003 N
MALATHION 121755]  2.00€-002 1 T.3E4002 N 7.3E4001 N 2.7E+001 N 4.9E+D04 N 1.6E+00) N 40E001  B.1E+000 N
MALEIC ANHYDRIDE 108316  1.00€-001 | 3.7E+003 N 3.7€+002 N 14E+002 N 2064005 N 7.8E+003 N
MANGANESE-NONFOOO 7433965|  2.00E-002 1 1.43E-005 | 1.3E4002 N 5.26002 N 2.7E4001 N 4.1E+004 N 16E+4003 N 48E+001 _ DSEWDO2 N
MANGANESE-FOOD 7439865 1.40E:001 | 1.43E-005 | S.1E+003 N 5.2E002 N 1964002 N 29E+005 N 1.1E+004 N 33E+002  B.TE+003 N
MEPHOSFOLAN 850107|  9.00E-005 H 3.3E4000 N 3.3E001 N 1.2E.001 N 1.8E4002 N T.0E+000 N
MEPIQUAT CHLORIDE 24307264  3.00E.002 1 1.1E€+003 N 1.1£4002 N 4.9E+001 N 8.1E+004 N 2.3E+003 N )
MERCURIC CHLORIDE 7487947]  3.00€-004 | 1.1E+001 N 1.1E+000 N 41E001 N 6.1E+002 N 23E+001 N
MERCURY (INORGANIC) 7439976 8.60E-005 1 3.1€-001 N
METHYLMERCURY 22967926) _ 1.00E-004 | 3.7E+000 N 3.7€-001 N 14E001 N 2064002 N 7.8E1000 N
METHACRYLONITRILE 128987 1.00E-004 | 2.00E-004 A y 1.064000 N 7.3E001 N 14E001 N 2064002 N T.8E+000 N 21E004  42EO003 N
METHANOL 67581]  5.00E-001 | 1.8E+004 N 1.8E¢003 N 6.8E+002 N 1.0E4008 N 3.9€+004 N JBEO00  T.5E+001 N
METHIDATHION 950378} - 9.00E-003 1 3.7E4001 N 3.7E+000 N 1.4E+000 N 2064003 N T.8E+001 N
METHOXYCHLOR 72435 S.00E-003 { 1.8E+002 N 1.8€+001 N 6.8E4000 N 1.0E+004 N 3964002 N 1.5E+001  3.1E*002 N
METHYL ACETATE 19208] 1.00E+000 H y 6.1E+003 N 3.7E+003 N 14E+003 N 2006008 N TBE+004 N 1264000  25E+00% N
METHYL ACRYLATE 96333}  3.00E.002 A y 1.8E+002 N 1.1E4002 N 4.1E+001 N 6.1E¢004 N 2.3E+003 N SOE-001 _ 1.0E+001 N
2.METHYLANILINE 95534 240E-001 H 28E-001 C 2.6E-002 C 1.3€:002 C 24E+001 C 2.TE+000 C 28E004  STE00 C
4.(2METHYL-4.CHLOROPHENOXY) BUTYRIC ACID 94815]  1.00E-002 1 3.7E4002 N 3.TEs001 N 14E+001 N 2.0E4004 N T.8E+002 N
2-METHYL-4.CHLOROPHENOXYACETIC ACID (MCPA) 84746]  5.00E-004 1 1.8E4008 N 1.8E4000 N 8.8E-001 N 1.064003 N 39E+008 N
242-METHYL-4-CHLOROPHENOXY)PROPIONIC ACID (MCP 93852]  1.00E-003 1 3TE00T N 3.7€+000 N 1.4E+000 N 2.0E+003 N T.BE+D0Y N
METHYLCYCLOHEXANE 108872 8.60E-001 H y 8.3E+003 N 31E+003 N
METHYLENE BROMIDE 74953}  1.00E-002 A y 8.1E+001 N 3.7E+001 N 1.4E4001 N 2.0E4004 N 7.8E+002 N 1.SE002  30E001 N
METHYLENE CHLORIOE 75002] O.00E-002 1  7.50E:003 |  B60E-DOI H  4.65SE-003 1 y 4.1E+000 C 3.8E+000 C 426001 C 7.6E4002 C B.SE+001 C 95E004  19E-002 C
4.4 METHYLENE BIS({2.CHLOROANILINE) 101144] 7.00E004 H  1.30E-001 H 1.30E-001 H §.2E001 C 4.8E-002 C 24E-002 C 4.4E+001 C 4.9E+000 C
44 METHYLENE BIS(N N'-DIMETHYLJANILINE 101811 4.60E-002 | 1.5€4000 C 1.4E001 C 8.9E-002 C 1.2£4002 C 1.4E+001 C
4,4 METHYLENEDIPHENYL ISOCYANATE 101688 1.7E-004 | 6.2E:001 N
METHYL ETHYL KETONE (2. BUTANONE) 78933]  6.00E-001 | 2.86E-001 | y 1.96+003 N 1.06+003 N 8.1E+002 N 1.264008 N 4TE+004 N 40E001  7.9€+000 N
METHYL HYDRAZINE 80344 1.10E+000 W 6.1€-002 C S.7E:003 C 29E-003 C 5.2E4000 C 5.8E-001 C
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Sources 18 RIS He HEAST A s HEAST Alamste W ® Withdrzwn from IS o HEAST . BadsCs cts Ne oflects |« RBC M HI of 0.4 «REC ¢
E = EPANCEA provhbnat vakse O @ other Risk-based concentrations Region i SSLs

Tep Amblent Soil Sk, tor or migration

RiDo CSFo RIDI CSFl water ar Fish Indystria Residentiat DAF 1 DAF 20

Chemical CAS mp/g/d 1/mohg/d mo/kg/d V/mgAg/d VOC {ugh ug/m3 mokg mgkg mgkg mokg mohkg
METHYL ISOBUTYL KETONE {4-METHYL-2-PENTANONE) 108101 8.00E-002 H 2.00E-002 A y 14E«002 N T.3E+001 N 1.1€+002 N 1664005 N 6.3E+003 N 8.5E-002 1.3E+000 N
METHYL METHACRYLATE 80626| 1.40E4000 | 2.00E-001 | Y 1.4E+003 N 7.3E4002 N 1.9E4003 N 2.9€4008 N 1.9E+005 N 32E001  G.5E+000 N
2-METHYL-5-NITROANILINE 89558 3.30E-002 H 2.0E4000 C 1.9E001 C 9.6E.002 C 1.TE+002 C 1.94001 C
METHYL PARATHION 298000} 2.50E-004 1 9.1E+000 N 9.1E-001 N J4E001 N 5.1E+002 N 20E+001 N 4.3E-000 B8.5E002 N
2.-METHYLPHENOL ' 95487|  5.00€-002 | 1.8E4003 N 1.8E+002 N 8.8E+001 N 1.0E+005 N 39E+003 N
I-METHYLPHENOL 1083394}  $.00E-002 | 1.8E4003 N 1.8E+002 N 8.8E+001 N 1.0E+005 N 3964003 N
A-METHYLPHENOL . .106445]  5.00€-003 H 1.8E0002 N 1.8E+001 N G.2E+000 N 10E+004 N A.9€+002 N
METHYLSTYRENE MiX 25013154] 8.00E-003 A 1.00E-002 A y S.5E4001 N 3.7E+001 N 8.1E+000 N 1.2€+004 N 47E4002 N S1E-002 1.0€4000 N
ALPHA.-METHYLSTYRENE 98839]  7.00E-002 A Y 4.3£4002 N 2.651002 N 9.5E4001 N 1.4E+005 N 5.5E+003 N 4.0E-001 7.5€+000 N
METHYL TERT-BUTYL ETHER 1834044 8.57E-001 | y 8.3E+003 N J.1E400I N 1.4E+000 28E¢001 N
METOLACHLOR (DUAL) §1218452|  1.50€-001 | 55E+003 N 8.5E4002 N 2064002 N 3.1E+008 N 1.2E+004 N
MIREX 2385855] 2.00E-004 | 7.3E4000 N 7.3E-001 N 2.TED0Y N 4.1E+002 N 16E+001 N
MOLYBDENUM 7429087 SE-003 ¢ 1.8E+002 N 1.BE+001 N 6.BE+000 N 1.0E+004 N J.0E+4002 N
MONOCHLORAMINE 10569903 $E-001 | 1.00E-001 H . J3.7TE+003 N J.7E+002 N 14E+002 N 2.0E+005 N 7.8E+003 N
NALED 300765 2E-003 | 7.3£4001 N T.3E+000 N 2.7E+000 N 4.1€4003 N 1.6E4002 N
NICKEL REFINERY DUST . 8.4E.00t | T.5E-003 C
NICKEL 74400201 2.00E-002 | T3E4002 N TIE+00Y N 2.7E+001 N 4.9E+004 N 16E¢003 N
NITRATE 14707558] 1.60E4000 | S.BE+D04 N $.8E+003 N 2.2E+003 N J.IE+008 N 1.3E:005 N
NITRIC OXIDE , 10102439 1.00E-00Y W - y 8.1E+002 N JATE« 002 N 14€4002 N 2.0E+005 N 7.8E+003 N
NITRITE 14787650]  1.00E-001 1 JTE 003 N J.TE+002 N 14E+002 N 2.0€+005 N TBE+00I N
2-NITROANILINE 88744 S.70E-005 H 2.1E-001 N
NITROBENZENE 88953 5.00E.004 | 6.00E-004 A y . J.5E+000 N 2.264000 N GBEDOY N 1.0E+003 N JQE+COt N 1.2E-000 2JE0R N
NITROFURANTOIN 6r209] 7T.00E-002 M 2.6E+003 N 2.6€+4002 N 8.5E+001 N 1.4E+005 N $5E+003 N
NITROFURAZONE 50870 1.50E+000 H 4.5E-002 C 4.2E-003 C 21E-003 C J.8E4000 C 4.3E-001 C
NITROGEN DIOXIDE 10102440} 1.00E+000 W y S1E+003 N J3.7E+003 N 14E+4003 N 2.0E+008 N 7.BE+DO4 N
NITROGLYCERIN 55630 14E002 € 4.85+000 C 4.5E-001 C 23E.001 C 4.1E+002 C 46E+001 C
4-NITROPHENOL 100027{ 8.00E-003 E ) 2.9E4002 N 2.9€+001 N 1.1E4001 N 1.6E+004 N 6.3E+002 N 8.7E-002 1.TE+000 N
2-NITROPROPANE 79489 $.T0E-003 | 940E+000 H y 13E003 C 8.7E-004 C 3.2-007 84E-008 C
N-NITROSO-DI-N-BUTYLAMINE 924183 $.40E+000 | S.60E+000 | y 19E003 C 118000 C S8E004 C 1.1E+000 C 1.2E001 C 14E-008 2TE005 C
N-NITROSODIETHANOLAMINE 1118547 2.80E+000 ¢ 24E.002 C 22E003 C 11E-003 C 2.064000 C 2.3E.001 C
N-NITROSODIETHYLAMINE 55185 1.50E+002 | 1.50€+002 | 4.5E004 C 4.2E.005 C 21E008 C JBE-DOZ C 43E003 C 1.1€-007 2JE-008 C
N-NITROSODIMETHYLAMINE 82759 $.10E+001 | 5.10E+001 | 13E003 C 128004 C 8.2E.005 C 1.1E-001 C 13002 C 2.8E-007 S.7E-008 C
N:NITROSODIPHENYLAMINE 38308 4.90E-00) ¢! 14E+001 C 1.3E4000 C S84E-001 C 1.2E+003 C 1.3E+002 C 3.8E-002 7.6E-001 C - .
N-NITROSODIPROPYLAMINE 821847 T.00E+000 | 8.6E-003 C 8.9E-004 C 4.5E-004 C 8.2E-001 C 81E.002 C 24E-008 4.TEQ0S C
N-NITROSO-N-ETHYLUREA 758739 1.40E4002 H 48E-004 C 45E-005 C 23E-005 C 41E-002 C 46E003 C
N-NITROSO-N-METHYLETHYLAMINE 10505058 2.20E+001 1 3.0E-003 C 2.BE004 C 14E004 C 2.6E-001 C 29€.002 C
N-NITROSOPYRROLIDINE . 930552 2.10E+000 | 2.10€+4000 | J2E002 C J.0E:003 C 1.5E-003 C 27JE000 C J0E001 C
M-NITROTOLUENE 9081 2.00E-002 E y 1.2E4002 N T.3E+001 N 2.7E4001 N 4.9E«004 N 16E+003 N
O-NTROTOLUENE 88722] 1.00E-002 H b 8.1E+001 N A.TE+001 N 14E+001 N 2.0E+004 N T.8E+002 N
P-NITROTOLUENE 99990 1.00E-002 H Yy B6.1E+001 N J.7E+001 N 14E+00% N 2.0E+004 N T.BE+DO2 N
NUSTAR 85508109|  7.00E-004 | 26E+001 N 2.6E+000 N 9.5E-001 N 1.4E+003 N S5€+001 N
ORY2ALIN 10044883|  S.00E-002 | 1.8E4003 N 1.8E+002 N 8.8E4001 N 1.0E4005 N J9E+00I N
OXADIAZON 18066308 S.00E-003 1 1.8E+002 N 1.8E+001 N 6.8E+000 N 1.0E+004 N 3.0E+002 N
oxXAMVL, 23135220 2.50E-002 | 9.1E+002 N 9.1E+001 N J4E«001 N 5.1E4004 N 2.0E+003 N 18E-001  3.8£+000 N
OXYFLUORFEN 42874033] 3.00E-003 | 1.1E+002 N 1.1E+001 N 4.1E+000 N B.1E4003 N 2JE+D02 N




. EPA Region (1 RSC Table 9/25/2001 8

.‘_ Sourcer |8 1S H e HEAST A8 HEAST Allamaie W » Withdraown from IRIS or HEAST Bash: Co oftecis N o genkc affeds 1 s REC M M gl 0.1 < RBC¢ B
‘. € » EPANCEA provhbnal vabse O ® ofher Risk-based concentrations Region ¥ SSLs
. Tap Amblent Soll Sofl, for groundwater migration
RfDo CSFo RIDI CSA water ar Fish DAF { DAF 20 i
Chemicat CAS mo/kg/d 1/mghg/d mg/kp/d 1/mghgld VOC Juph ug/m3 mokg mokg mokg mpkg ok
PARAQUAT DICHLORIDE 1810425 4.50E-003 | 1.6E+002 N 1.6E4001 N 6.1E+000 N 9.2E4003 N 35E002 N
PARATHION 583821 G.00E-003 H 2284002 N 22E+001 N 8.1E+000 N 1.264004 N 47E:002 N $.0E-001 1.0E+001 N
PENTACHLOROBENZENE 608335] B8.00E-004 | 2.9E+001 N 2.6€+000 N 1.1E+000 N 1.66+003 N 6.3E+001 N 1.0€ +000 2.0E4001 N
: PENTACHLORONITROBENZENE 82688| J.00E-003 ) 2.60E-001 H 26E001 C 24E-002 C 126002 C 2264001 C 25E+000 C 4.1E-003 82E002 C
PENTACHLOROPHENOL erees| 3.00E-002 ¢ 1.20E-001 ¢ 5.6E.001 C 52€-002 C 28E002 C 48E+001 C $3E+000 C
Q. PERMETHRIN 52845531 $.00E-002 | 1.8E+003 N 1.8E4002 N 0.8E+001 N 1.0E+005 N 3.9E+003 N 1.2E4002 24E+003 N
. PRENOL 108952| G.00E-001 t 2.2E+004 N 2.2E4003 N 8.1E+002 N 1.26+008 N 4.TE+004 N 8.7E+000 1.3E+002 N
M-PHENYLENEDIAMINE 108452| G.00E-003 ¢ o 2.2E+002 N 2284001 N B.1E+000 N 1.2E+004 N 4.7TE+002 N 4.9E-002 9.2E001 N
O-PHENYLENEDIAMINE 95545 4.T0E-002 H 1.4E+000 C 1.3E.00t C 8.7E002 C 1.26+002 C 1.4€+00f C
M F-PNENYLENED!AMINE_ 106503 1.90E-001 H 8.9E+003 N G.0E+002 N 2.6E+002 N J.0E+005 N 1.5E+004 N
: 2-PHENYLPHENOL 90437 1.80E-003 H J.5E+001 C 3384000 C 1.7E+000 C 3.0€+003 C 34E+002 C
! PHOSPHINE 7803512 3.00E-004 | 8.80E-005 1| 1.1E+001 N J.1E000 N 4.1E-001 N B.1E+002 N 2.3E00Y N
' s PHOSPHORIC ACID 76684382 2.90E.003 | 1.1E+001 N
. PHOSPHORUS (WHITE) T123140| 2.00E-005 | 7.3E.001 N T.3E-002 N 2TED02 N 4.1E+001 N 1.6E+000 N
P-PHTHALIC ACID 100210 1.00E+000 H J.7E+:004 N J.7E+D0I N 14E+003 N 2.0E+008 N TBE«004 N
. PHTHALIC ANHYDRIDE 85448| 2.00E¢000 | J4AIE-D02 H T.IE+D04 N 1.3E4002 N 2.TE+003 N 41E+008 N 1.6E+008 N 2.6£+001 5.2E4002 N
* POLYBROMINATED BIPHENYLS * T700E008 H 8.00E+000 H 15003 C TO0E-004 C J.SED04 C 8.4E-001 C T2E002 C |
.1 POLYCHLORINATED B!IPHENYLS 1338383 . 2.00E4000 1 2.00E+000 | 3.3E.002 C J.1E-003 C 1.6E-003 C 2.9€+000 C 326001 C 2.1E.002 4.1€-001 C
. AROCLOR-1018 12674112]  7.00£-008 | 7.00E-002 | 7.00€-002 | 9.6E.00 C | B9ED02 C | ASE002 C ) B82€¢001 C $.5E+000 N 2.1€-001 4.264000 C
: AROCLOR-1221 11104282 2.00E+000 1§ 2.00E+000 | J3E002 C JIEOC3 C 16E003 C 2.9E4000 C 32€E-001 C
' AROCLOR-1232 11141188 2.00E+000 1 2.00E4000 | J.3E-002 C J1E003 C 1.6E003 C 2.9E+000 C J2E-001 C
, AROCLOR-1242 53469218 2.00E+000 | 2.00E+000 | JJE002 C 318003 C 1.8E:003 C 2.9€+000 C J2E001 C
4 AROCLOR-1248 . 12672208 2.00E4000 1 2.00E+000 | JIE002 C JI1E00) C 1.6E003 C 29€+000 C 32E001 C
' AROCLOR-1254 11087€91 2.00E-008 t 2.00E+000 | 2.00E+000 | 3JE002 C JIEO0S C 1.6E-003 C 2.9€+000 C J2E001 C ! 5.4E.002 1.1E+000 C
D AROCLOR-1260 11006825 2.00E+000Q | 2.00E+000 | 33E002 C 31E003 C 1.6E-003 C 2.9€+000 C 32E001 C
POLYCHLORINATED TERPHENYLS 81783338 4.50E+000 E . 1.5€.002 C 14E-000 C 7.0E-004 C 1.3E+000 C 14001 C
: POLYNUCLEAR AROMATIC HYDROCARBONS: ' :
. ACENAPHTHENE 83320 6.00E.002 | Y J.TE4002 N 2.2E+002 N B.1E«001 N 1.264005 N 47E+003 N $.2€4000 1.0E+002 N
L ANTHRACENE 120127 3.00E-001 | Y 1.8E4003 N 1.1E+003 N 4.1E4002 N B8.1E+D0S N 223E+004 N 23E+001 4.TE+D02 N
Y BENZIAJANTHRACENE 58553 7.0E001 E 9.2E.002 C 8.8E-003 C 43E00 C 7.8E+000 C 8.7€.008 C 1.3E.002 1.564000 C
BENZO[BJFLUORANTHENE 205092 7.20E.00¢ € 9.2E002 C 8.6E-003 C 43E-003 C 7.8E4000 C 8.7€001 C 2.3E-001 4.5£¢000 C
BENZOXIFLUORANTHENE 207080 7.30E-002 E . 9.2€-00t C 86002 C 43€002 C 7.8E+001 C 8.7E+000 C 23E+000  4.5E+001 C
BEN2O{A|PYRENE 50328 7.30E4000 ¢ J.10E+000 € 9.2E.:003 C 2.0E003 C 43E004 C 7.8E001 C 8.7E-002 C 1.9E-002 37ED0Y C
R CARBAZOLE as74e 2.00E:002 H A.3E+000 C JIEN01 C 1.6E-001 C 2.9€+002 C 3264001 C 23E-002 4.TEO0V C
. CHRYSENE 218019 7.30£-003 € 9.26+000 C 86E-001 C 43E-001 C T.8E+002 C 8.7E+001 C TIE+000  1.5E+002 C
. DIBENZJA, H)ANTHRACENE 83103 7.30E+000 E 9.2E003 C 8.6£-004 C 4.3E004 C 7.8E001 C B7E-002 C 7.0E-002 1.4E+000 €
s DIBENZOFURAN 132649 4.00E-00) E y 24E+00% N 1.5€4001 N S.4E+000 N 8.2E4003 N 3.1E+002 N 3.8E-001 7.7TE+000 N
. FLUORANTHENE 208440| 4.00E-002 | 1.5E+003 N 1.5£4002 N SA4E+001 N 8.2E+004 N J1E+003 N 3.1E4002 6.3E+003 N
. FLUORENE 38737} 4.00E-002 | Y 24E+002 N 1.5%4002 N S.4E+001 N B.2E+004 N J.IE+003 N 8.8E+000 1.4E+002 N
INDENO[1,2,3-C,O]PYRENE 183395 7.20E-00% E 9.2E002 C 8.6E-003 C 43E003 C T.8E+000 C B.7E-001 C S8.4E-001 1364001 C
! 2-METHYLNAPHTHALENE 91576] 2.00E-002 € Y 1.2E+002 N 734001 N 2.TE+001 N 4.1E+004 N 1.6E+003 N 1.1E+000  2.2E+001 N| -
NAPHTHALENE 91203} 2.00E-002 | 9.00E-004 | ¥ B8.5E4000 N 3.3E+000 N 2.7E4001 N 4,1E+004 N 1.6E+003 N 1.7E-003 1.5E-001 N
PYRENE 120000, 3.00E-002 § Yy 1.8E+002 N 1.1E4002 N 4.1E+001 N 8.1E+004 N 223E+003 N 3.4E+001 6.8E¢002 N
PROMETON 1610180| 1.50E-002 ! ' $SE1002 N 554001 N 2.0E+001 N J1E+004 N 1.2E+003 N
< PROMETRYN 72871868| 4.00E.003 ! 1.5E+002 N 1.5€4001 N S 4E+000 N B2Es003 N 31E+002 N
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Sources: |8 IR'S H & HEAST A # HEAST ARemste W @ Withdriwn from IR!S or HEAST

Bads: Co C ofecta No gerkc sffecls 1 e REC st Hi ot 0.1 <RBC ¢

£ @ EPANCEA provhbnal vakis © 8 other Risk-based toncentrafions Region Kl SSLs

Tep Ambient Soit Soft, for groundwater migration

RiCo C5Fo RIDI CSA . waler ak Fish Industrial Residental DAF 1 DAF 20

Chemical CAS mo/kg/d 1imghpld 0 1img/g. VOC Jugh ug/m3 mgkg mgkg mokg mgko [ mgkg
PROPACHLOR 1918167 1.30E-002 ¢ 4.7E+002 N 4.TE+001 N 1.8E+001 N 27E+004 N 1.0E+003 N
PROPANIL 700988| S.00E-003 | 1.8E+002 N 1.8E400t N 6.8E+000 N 1.064004 N 3.9€+002 N
PROPARGITE 2312358| 2.00E-002 | 7.3E+002 N 7.JE+001 N 2.7E+001 N 4.9E+004 N 1.6E+003 N
N-PROPYLBENZENE 103851] 4.00E-002 E y 2.4E+002 N 1.5E4002 N SAE+00% N 8.2E+4004 N J1E+4003 N 1.4E+000 2.8E+001 N
PROPYLENE GLYCOL 57558 2.00E+001 H TIE00S N 73E+004 N 2.TE+004 N 41E+007 N 1.6E+008 N
PROPYLENE GLYCOL, MONOETHYL ETHER $2125538]  7.00E-001 H 2.6E4004 N 2.6E+003 N 9.564002 N 1.4E+008 N SSE+004 N
PROPYLENE GLYCOL, MONOMETHYL ETHER 107982| 7.00E-00% H S.70E-001 2.6E4004 N 2.1E+D03 N 9.55+002 N 14E+006 N 5.5E+004 N
PURSUIT 81335775| 2.50E-001 § 8.1E+003 N 9.1E+002 N J4E002 N S.1E+005 N 20E+004 N -
PYRIDINE 110881 1.00E-003 | 3.7E+00t N J.7E+000 N 1.4E+000 N 2.0E+003 N 7.8E+001 N
QUINOUNE 91225 1.20E4001 H $.6E-003 C S5.2E-004 C 26E-004 C 48E-001 C S3E-002 C
ROX 121824]  3.00E-003 | 1.10E-001 | 8.1€:001 C $.7E:002 C 29E002 C 8.2€+001 C $.8E+000 C
)‘l_ESMETHRIN 10453863} ~ 3.00E.002 1 1.9E+003 N 1.1E+002 N 491E+001 N 8.1E+004 N 23E+003 N
RONNEL 200843 S.00£-002 H 1.8E+003 N 1.8E4002 N 6.8E+001 N 1.0E4005 N 39€+003 N
ROTENONE 83754| 4.00E-003 t 1.5E:002 N 156400t N S.4E+000 N 8.2E+003 N J1E+002 N
SELENIOUS ACID 7783008  S.00E-003 | 1.8E+002 N 1.8E4001 N 8.3E4000 N 1.0E+004 N J9E+002 N
SELENIUM 7782492 5.00E-003 | 1.8E+002 N 1.8E+001 N 8.8£4000 N 1.0E+4004 N 3.9€+002 N 9.5E-001 1.9€+001 N
SILVER 7440224] S8.00E-003 | 1.8E+002 N 1.8E+001 N G.8E+000 N 1.0E+004 N J.9E¢002 N 1.6£+000 JIE 00T N
SIMAZINE 122348] S.00E-003 | 1.20E-001 H $.6E.001 C 5.2E-002 C 26E002 C 4.8E+001 C 5.3E+000 C 1.JE004 JIE-003 C
SODIUM AZIDE 26620228{ 4.00E-003 | 1.5E+002 N 1.5E+001 N S5.4E+000 N 8.2E4003 N 31E+002 N
SQOMUM DIETHYLOITHIOCARBAMATE 148185]  3.00E-002 1 2.T0E-00t H 2.5€:001 C 23E-002 C 126002 € 21E+001 C 24E+000 C
STRONTIUM, STABLE 7440248  8.00E.001 1 2.2E+004 N 2.2E+003 N 8.1E+002 N 1.2E+008 N A7E:004 N 1.7TE+002 1.5E+004 N
STRYCHNINE 87248 3.00E-004 1 1.1E+001 N 1.1E+000 N 4.1E€001 N 6.1E+002 N 23E+001 N 8.3E-000 1.7E-001 N
STYRENE 100425| 2.00E-001 | 2.B6E-001 | Y 1.6E4003 N 1.0E+003 N 2.TE+002 N 4.1E+005 N 1.6€+004 N 2.9€+000 S.TE«001 N
2,3.7,8 TETRACHLORODIBENZODIOXIN 1746018 1.50E4005 H 1.50E+005 H 4.8E-007 C 4.2E008 C 21E008 C J.8E-005 C 43E008 C 4.3E-007 86E008 C
1,24, 5-TETRACHLOROBENZENE 85843 3.00E-004 | 1.9E+001 N 1.9E+000 N 4.9E001 N 6.1E+002 N 23E+¢001 N JIE002 8.6E-001 N
1,1,1.2- TETRACHLOROETHANE 630208 3.00E-002 | 2.80E-002 | 260E-0021 y 41E001 C 24E-001 C 1.2E001 C 22E+002 C 2.5E+001 C 20E004 40003 C
1.1,2.2. TETRACHLOROETHANE 79S| 6.00£-002 E 2.00E-009 | 200E-001 | y 5.36-002 C 3AE002 C 1.6£:002 C 29E+001 C 3.2E+000 C JAE-005 8BEDO4 C
TETRACHLOROETHENE 127184 1.00£-002 ) $.20E:002 E 14E-001 € 200E003 E y 1.1E+000 C JE+000 C 81E02 C 1.1E+002 C 1.2E+001 C 24E-000 48€£002 C
2,3.4,8-TETRACHLOROPHENOL 58002| 3.00E-002 1 ’ 1.1E1003 N 1.1E+002 N 49E+00) N B.1E+004 N 23E+00) N
PAAATETRACHLOROTOLUENE 5218251 2.00E+001 H 3.36003 C J1ED04 C 1.6E004 C 2.8E-001 C 326002 C
1.1,1.2-TETRAFLUOROETHANE 811972 2.29E+001 | Yy 1.7E4005 N B8.4E+004 N
TETRAHYDROFURAN 109999] 2.00E-001 € 7.8E.000 E 8.8E-002 E 88E-00) E 8.8E+000 C 9.2E-001 C 42€001 C 7.5E+002 C B8.4E+001 C
TJETRYL 470458|  1.00E.002 H J.7E4002 N J.7E+001 N 1.4E+001 N 2.DE+004 N 7.8E+002 N
THALUIC OXIDE 1314325 T7.00E-005 W 2.6E+000 N 26E-001 N 9.5E-002 N 1.4E+002 N $.5E+000 N
THALUUM 7440280f 7.00E.005 O 2.6E+000 N 26E-001 N 9.5€-002 N 14E+002 N 55E+000 N 1.8E-001 3.6E+000 N
THALLIUM ACETATE 563688| 9.00E-005 I 3.3E4000 N 3.3E-001 N 1.2E001 N 1.8E4002 N 7.0E4000 N
THALLIUM CARBONATE 6533739 B.00E-005 | 2.9E+000 N 23001 N 11E-001 N . 1.6E+002 N 6.3E¢000 N
THALUUM CHLORIDE 7761120] 8.00E-005 | 2.9E+000 N 28E-001 N 11E001 N 1.6E+002 N 6.3E+000 N
THALLIUM NITRATE 1010245t| 9.00E-008 | 3.3E+000 N 3.3E-001 N 1.2E-001 N 1.8E+002 N 7.0E4000 N
THALLIUM SULFATE (21) 7448188 8.00E-005 ) 2.9E+000 N 29E.001 N 11E-001 N 1.6E+002 N 6.3E+000 N
THIOBENCARB 282487768)  1.00€E-002 ¢ 3.7E+002 N J.7E+001 N 14E+001 N 20E+004 N 7.8E+002 N
TIN 7440315] 6.00E-001 H 2.2E+004 N 2264003 N 8.1E+002 N 1.2E+008 N 47E+004 N

© L Y In b



R R et el

EPA Reglon I!l RBC Table 9/25/2001 10

Sources 19113 H & HEAST A » HEAST ARemate W = Withdrwwn from IRIS or HEAST Basa C» genc afecis N s genic afiects | @ REC M HI of 0.1 <RBC<
€ » EPANCEA provisional valus O » oher Risk-based concentrations Reglon N SSLs
Tap Ambient Son Soll, for sroundwaler migration
RiDo CSFo RIDI Csfl walet r - Fish Industrial id | DAF 1 DAF 20
Chemical CAS mghpld 1imgip/d moikgld 1mo/kg/d VvoC JugA ug/m3 mghkg mgkg mgkg mokg mokg
TITANIUM 7440326} 4.00E+000 E 8.60E.003 E 1.5E+005 N 3.1E+001 N 5.4E¢003 N 8.2E+006 N J1E+005 N
TITANIUM DIOXIDE 13483877} 4.00E+000 E 8.60E-003 E 1.5E+005 N 3.4E+001 N SAE«003 N 8.2E+008 N J.1E+005 N .
TOLUENE 108883| 2.00E-001 ¢ 1.34E-001 ¢ y 7.5E+002 N 4.2E+002 N 2.TE+D02 N 4.1E4005 N 1.6E+004 N 4.4E-001 8.8E+000 N
TOLUENE-2,4-DIAMINE 85807 J.20E+000 H 2.1€002 C 20€003 C 9.9E004 C 1.8E+000 C 2.0E-001 C
TOLUENE-2,5-DIAMINE 85105 S.00E-001 H 2.2E+004 N 2.2E+003 N 8.1E+002 N 1.2E+006 N 4.TE+004 N
TOLUENE-2,6.DIAMINE 823405| 2.00€-001 H 7.3E¢003 N 7.3E4002 N 2.TE+002 N 4.1E+008 N 1.6E4004 N
P-TOLUIDINE 108490 1.80E-001 H 35E-001 C 3IED02 C 1.7E002 C J.0E+001 C 34E+000 C 3.0E-004 S.9E003 C
TOXAPHENE 8001352 1.10E+000 | 1.10€+000 | 8.1E002 C 576003 C 29E.003 C $.2E+000 C 58E-001 C J.1E-002 8.3E001 C
1.24-TRIBROMOBENZENE 615543] S5.00E-003 | 1.8E+002 N 1.8E+001 N 8.8E+000 N 1.0E+004 N 3.96+002 N
TRIBUTYLTIN OXIOE . 56359] 3.00E-004 | 1.1E+001 N 1.1E4000 N 41E001 N 8.1E+002 N 23E+001 N
2,4,8-TRICHLOROANILINE 834935 3J.40E002 H 2.0E+000 C 1.8E001 C 9.3E-002 C 1.7€+002 C 1.9€+001 C
1,24-TRICHLOROBENZENE 120821 1.00E-002 | $.70E-002 H Y 1.9€+002 N 2.1€+002 N 14E+001 N 2.0E+004 N T.86¢002 N J.8E-001 7.5E¢000 N
1.1,1-TRICHLOROETHANE 71556] 2.80E-001 E 8.20€.001 E Yy J2E4003 N 2.0E+003 N JBEHWO02 N S.7E+005 N 2.2E+004 N _ 3.0E+000 G.0E+O01 N
1,1,2- TRICHLOROETHANE 79005]  4.00E-003 1 8.70E-002 | $.60E002 | y 1.9E001 C 1.1E00t C $.5€:002 C 1.0E+002 C 1.1E+001 C 3.9€008 T.8E004 C
TRICHLOROETHENE 79016] B.00E-00) € 1.10E.002 E 8.00E-003 E y 1.6€+000 C 1.064000 C 29€E001 © 5.2E+002 C SBE+001 C ¢ 7.7E-004 186002 C
TRICHLOROFLUOROMETHANE 75694 3.00E-001 1 2.00E-001 A Y 1.3E4003 N 7.3E4002 N 4,1E+002 N G.1E+005 N 23E+004 N 1.1E+000 23E+001 N
2,4,5-TRICHLOROPHENOL 05954 1.00E-001 § A7E+003 N 3.TE+002 N 14E+002 N 20E+005 N T7.BE+DOI N
2.4,6- TRICHLOROPHENOL 88082 1.10€-002 | 1.00E-002 1 6.4E« 000 C - 8.3E-001 C 29€£001 C $.2E+002 C 5.8E+001 C
. \ 245T 937685 1.00E-002 3 . 3.7E+002 N J.7E+00t N 1.4E+001 N 20E+004 N 7.8E+002 N 9.8E-002 2.0E¢000 N
* . 2-{2,4,5 TRICHLOROPHENOXY)PROPIONIC ACIO 921 8.00E.003 | 2.9E+002 N 29€+001 N 1.1E+001 N 1.6E+004 N B8IE+002 N 1.1E¢000  2.1E+001 N
1,1,2-TRICHLOROPROPANE 598776|  S.00€.003 | Y. 3.06+001 N 1.86+001 N 6.8E+000 N 1.0E+004 N 3.9E+002 N 1.2E.002 25001 N
1.23-TRICHLOROPROPANE 98184 6.00E-003 | 2.00E+000 € 14E-003 € Yy S.3E-003 C 3.4E003 C 1.6E-003 C 2.9€+000 C 32E001 C 1.8E-008 36ED0S C
1,2)-TRICHLOROPROPENE 88105{ S5.00E-003 H y J.0E+001 N 1.8E+001 N 6.8E+000 N 1.0E+004 N IBE002 N 1.2E-002 25E001 N
1,1,2-TRICHLORO-1,2,2.TRIFLUOROETHANE - 78131] J.00E+001 ¢ i 8.60E+000 H y 5.9E+004 N J.1E+004 N 4.1E+004 N 8.1£+007 N 2.3E4008 N 1.264002  2.3E+003 N
1,24-TRIMETHYLBENZENE 856361 S.O0E-002 E 1.70E-003 E Y 1.2E4001 N 8.2E4000 N B.BE+00t N 1.0E4005 N JSE00I N
1,35 TRIMETHYLBENZENE 108878] S.00£-002 E 1.70E.003 € y 1.2€4001 N 8.2E4000 N 8BE+001 N 1.064005 N 3.5€+003 N
TRIMETHYL, PHOSPHATE 512581 3.70E-002 H 1.8+000 C 1.7E-001 C 8.5E002 C 1.58+002 C 1.7E+001 C
113 TRINITROBENZENE 69354 J.00E-002 | 11E003 N | 1.1E4002 N 49E+001 N G.1E+004 N 2.3E+003 N
2,4,8-TRINITROTOLUENE 118087 5.00E-004 | 3.00E-002 | 22E4000 C ! 21E001 C t 1.31E-001 C | 1.9€4002 C ! 2.4E¢001 C |
URANIUM (SOLUBLE SALTS; from {RIS) T440811 3.00E-003 | 1.1E+002 N 1.1E+001 N 4.1E4000 N 8.1E+003 N 2.3E+¢002 N
URANIUM (SOLUBLE SALTS; provisional) . 7440811 2.00E.004 E T7.3E4000 N T.IE-001 N 27ED0V N 4.1E+4002 N 1.6E4001 N
VANADIUM 7440822 7.00E-003 H 26ED02 N 26E4009 N 5.5E+000 N 1454004 N 55€+002 N 2.6E1002 5.1E+003 N
VANADIUM PENTOXIDE 1314621] 9.00E-003 1 J.IE+002 N 3.3E+001 N 1.2E+001 N 1.8E+004 N 7.0E0002 N
VANADIUM SULFATE 16785812] 2.00E-002 H 7.3E+002 N T.3E+001 N 2TE+001 N 4.1E+004 N 1.6E4003 N
VINCLOZOLIN 80471448] 2.50E-002 ¢ ' 9.1E+002 N 9.1E+001 N J4E+00t N SAE004 N 20E+003 N
VINYL ACETATE 108054]  1.00E4000 H S.71{E.002 Y 4.E4002 N 2.1E4002 N - 1.4E:003 N 2.0E+008 N 78E¢004 N 8.7E.002 1.TE+000 N
**VINYL CHLORIDE inc earylito{soe cover memos) 75014 J.00E-003 ¢ 1.40E+000 § 2.8E.002 1 J00E002 | y 1.5E-002 C 7.2E002 C 90€.002 C 1.7E-005 JIE004 C
**VINYL CHLORIDE: adull (see cover memos) 75014  3.00E-003 ¢ 7.20E-001 | 2.8E.002 t 1560021 y 44€E-003 C 7.9€+000 C
WARFARIN 81812) 3.00€-004 | 1.1E+001 N 1.1E+000 N 41E-001 N 6.1E+002 N 23E+001 N 2.2E-002 44E001 N
M-XYLENE 108383} 2.00E+000 H Y 1.2E4004 N T.3E+003 N 2.TE+003 N 4.1E4008 N 1.6E+005 N 1.3E+001 2.5E+002 N
O-XYLENE 93476f 2.00E+000 H Yy 1.2E4004 N T.JE+003 N 27E+003 N 4.1E+008 N $.6E+005 N 1.1E+001 23E+002 N
P-XYLENE 1084230 Yy
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Ashe County, North Carolina

in the subsoil than is typical for the Braddock soil. The
Clifton, Fannin, and Watauga soils are on the upper
slopes of the mapped areas. The Tusquitee soils are in
small depressions. The included soils make up about 15
percent of this unit.

- Most of the acreage of this Braddock soil is cleared
and used for row crops, pasture, or urban uses. This soil
is suited to most locally grown row crops and is well
suited to pasture. The erosion hazard and slope are the
main limitations. Additions of plant nutrients, minimum
tillage, and the use of cover crops and crop residue help
to reduce erosion and maintain yields.

A few areas of this soil are used as woodland. The
dominant trees are yellow-poplar, northern red oak,
hickory, and white pine. The understory includes red

l maple, mountain-laurel, rhododendron, dogwood,

l. Also included are a few areas of a soil that has less clay

sourwood, and American holly.

This soil is suited to most urban uses. Slope is the
main limitation. The clayey subsoil and low strength may
limit some uses. The soil is suited to most recreation
uses. Slope is the main limitation to recreation uses.

This Braddock soil is in capability subclass Ve and
woodland group 2c.

BuC-—Braddock-Urban land complex, 2 to 15

percent slopes. This ‘map unit consists of areas of

Braddock soils and areas of Urban land that are so small
p and so intricately mixed that they could not be separated
at the scale used in mapping. About 40 percent of the
acreage is Braddock soils, and 35 percent is Urban land.
Areas are irregular in shape and range from 5 to 20
acres.

Typically, the Braddock soils have a dark brown
gravelly loam surface layer 8 inches thick. The subsoil,
which is 46 inches thick, is yellowish red clay loam in the
upper part, clay in the middle part, and gravelly loam in
the lower part. The underlying material to a depth of 80
inches is yellowish red and strong brown saprolite that
crushes to sandy loam.

In these Braddock soils, permeability is moderate, and
available water capacity is moderate. Surface runoff is -
medium, and the hazard of erosion is severe on bare
and exposed areas. The soil is very strongly acid or
strongly acid, except where the surface has been limed.
Pebbles or cobblestones cover 10 to 25 percent of the
surface area of these soils. The depth to bedrock is
more than 60 inches.

Urban land consists of buildings, parking lots, streets,
or other structures that so obscure or alter the soil that
identification of the soil is not feasible. Water movement
into and through the soil is very restricted, causing rapid
surface runoff and the hazard of flooding in low-lying
areas.
| Included in mapping are small areas of poorly drained
: ‘soils near drainageways. In most areas these soils have
:I been covered by urban develppment. Some small areas

;
l S-414365 0011(00)(27-SEP-84-19:48:00)
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are cut or filled with soil material and not covered with
pavernent, buildings, or other structures. Also included
are a few areas of Clifton soils and Evard soils. The
included soils make up about 25 percent of this unit.

The Braddock soils are suited to urban and recreation
uses. Slope and erosion are the main limitations.

Neither a capability subclass nor a woodland group
has been assigned to this unit.

CaF—Chandler loam, 25 to 65 percent slopes. This
somewhat excessively drained, micaceous soil is on side
slopes. Elevation is 2,600 to 3,500 feet. Mapped areas
are generally long and irregular in width. They border
drainageways and range from 20 to 200 acres.

Typically, the surface layer, which is 8 inches thick,
consists of loam that is dark brown in the upper part and
brown in the lower part. The subsoil is strong brown
sandy loam 22 inches thick. The underlying material to a
depth of 80 inches is strong brown and brown saprolite
(fig. 3) that crushes to fine sandy loam.

In this Chandler soil, permeability is moderately rapid,
and available water capacity is moderate. Surface runoff
is rapid, and the hazard of erosion is very severe on
bare and exposed areas. This soil is very strongly acid or
strongly acid throughout, except where the surface layer
has been limed. Because of the high mica content, this
soil is subject to slides or caving where areas are left
bare. The depth to bedrock is more than 60 inches and
commonly is 10 feet or more.

Included in mapping are small areas of Watauga,
Ashe, and Porters soils. A few small areas of soils that
are intermingled throughout this map unit are stony or
have rock outcrop. In a few areas, slope is less than 25
percent. The well drained Porters soils are at the higher
elevations. The well drained Watauga soils are in the
less sloping areas, and the somewhat excessively
drained Ashe soils are intermingled throughout the unit.
The included soils make up about 20 percent of this unit.

Most of the acreage of this Chandler soil is in
woodland. The dominant trees are white pine, chestnut
oak, and scarlet oak. The understory includes black
locust, red maple, mountain-laurel, rhododendron,
dogwood, and sourwood. This soil is not a choice site for
commercial forests but will probably remain in woodland.
Slope and erosion-are the main limitations to woodland
use.

This soil is poorly suited to row crops, pasture, or
urban and recreation use. Slope and erosion are the
main limitations to those uses.

This Chandler soil is in capability subclass Vlle and
woodland group 3r.

CfB—Clifton loam, 2 to 8 percent slopes. This well
drained soil (fig. 4) is on broad ridgetops where
elevations range from 2,800 to 3,200 feet. Mapped areas
are irregular in shape and range from 5 to 50 acres.

9/07/83
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stony loam in the lower part. The underlying material to a included are a few small areas of eroded soils, where

depth of 90 inches is strong brown stony sandy loam.
In this Evard soil, permeability is moderate, and

available water capacity is medium. Surface runoff is

very rapid, and the hazard of erosion is very severe on

bare and exposed areas. This soil is very strongly acid or

strongly acid throughout, except where the surface layer
has been limed. Rock fragments of gneiss or schist
make up about 15 to 25 percent of the volume of the
surface layer and about 10 percent of the subsoil. The
depth to bedrock is more than 60 inches.

Included in mapping are intermingled areas of
somewhat excessively drained Ashe, well drained
Edneyville, and well drained Watauga soils. A few areas
of well drained Porters soils are on north-facing slopes
at higher elevations. Also included are a few areas of
similar soils that have slope of less than 25 percent or
are nonstony. The included soils make up about 20
percent of this map unit.

Most of the acreage of this Evard soil is in woodland.
Some areas are in pasture.

The dominant trees are white pine, chestnut oak, and
scarlet oak. In some areas along drainageways, the
major trees that provide the canopy are yellow-poplar,
northern red oak, and eastern hemlock. The understory
includes dogwood, black locust, red maple, mountain-
laurel, rhododendron, and sourwood. The soil is not a
choice site for commercial forests, but it will probably
remain in woodland. Stoniness and slope are the main
limitations.

This soil is poorly suited to crops, pasture, or urban
and recreation uses. Stoniness and slope are the main
limitations.

This Evard soil is in capability subclass Vile and
woodland group 2r.

EvE—Evard loam, 15 to 25 percent slopes. This
well drained soil is on the upper side slopes and
ridgetops. Elevation is 2,700 to 3,200 feet. Most areas
are long and narrow and are 5 to 100 acres.

Typically, the surface layer is brown loam 7 inches
thick. The subsaoil, which is 29 inches thick, is strong
brown clay loam in the upper part, yellowish red clay
loam in the middle part, and yellowish red sandy loam in
the lower part. The underlying material to a depth of 90
inches is yellowish red and strong brown saprolite that
crushes to sandy loam.

In this Evard soil, permeability is moderate, and the
available water capacity is moderate. Surface runoff is
rapid, and the hazard of erosion is severe on bare and
exposed areas. This soil is very strongly acid or strongly
acid throughout, except where the surface layer has
been limed. The depth to bedrock is more than 60 -
inches.

Included in mapping are small intermingled areas of .
Fannin, Edneyville, and Clifton soils. A few areas of well
drained Porters soils are at the higher elevations. Also

the surface layer is sandy clay loam, and a few areas of
soils that have a gravelly surface layer. The included
soils make up about 20 percent of this unit.

Most of the acreage of this Evard soil is in woodland.
The dominant trees are white pine, scarlet oak, white
oak, and yellow-poplar. The understory includes
dogwood, black locust, mountain-laurel, rhododendron,
and sourwood. Slope and erosion are the main
limitations.

This soil is poorly suited to row crops. Slope and
erosion are the main limitations. This soil is well suited to
pasture.

This sail is poorly suited to most urban and recreation
uses. Slope limits the use of this soil for septic tank
absorption fields, sanitary landfills, roads and streets,
and small commercial buildings. Slope is the main
limitation for most recreation uses.

This Evard soil is in capability subclass Ve and
woodland group 2r.

EvF—Evard loam, 25 to 45 percent slopes. This well
drained soil is on side slopes bordering the
drainageways. Elevation ranges from 2,700 to 3,20Q feet.
Areas are long and narrow, and they range from 20 to
200 acres.

Typically, the surface layer is brown loam 7 inches
thick. The subsail, which is 29 inches thick, is strong
brown clay loam in the upper part, yellowish red clay
loam in the middle part, and yellowish red sandy loam in
the lower part. The underlying material to- a depth of 90
inches is yellowish red and strong brown fine sandy
loam. )

In this Evard soil, permeability is moderate, and
available water capacity is moderate. Surface runoff is
very rapid, and the hazard of erosion is very severe on
bare and exposed areas. The soil is very strongly acid or
strongly acid throughout, except where the surface layer
has been limed. The depth to bedrock is more than 60
inches.

Included in mapping are small areas of Ashe,
Edneyville, Watauga, Porters, and Tusquitee soils. The
well drained Edneyville and Watauga soils are
intermingled throughout this unit. The somewhat
excessively drained Ashe sails are on the steeper parts
of the unit. The well drained Porters soils are on the
north-facing slopes at the higher elevations, and the well
drained Tusquitee soils are in small drainageways. Also
included are a few areas of eroded soils, where the
surface layer is sandy clay loam. A few gullies may be
present. The included areas make up about 20 percent
of this unit.

Most of the acreage of this Evard soil is in woodland.
Some areas are in pasture.

The dominant trees are white pine, white oak, scarlet
oak, and chestnut oak. In some areas along
drainageways, the major trees that provide a canopy are
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Resources and Community Development

Raleigh, North Carolina
1980

ST 1Y

-yt

Y W e A g W g S ey g SEE L LS AR e pceat——— T B YO P By



1 ryirivh -‘-«"-'_-ﬂ"‘

BT TV it pamaaniy: A /E8 ooty

. s et 4 ce——h
P .. e o . i . : C * . . . . N

| H§amxogsc’ Cycle

' '///7/

/ Precxpnlonon

-waler -

\Ground
S~

/_\\ N~ -
' (Y\Clouds 5 N

formin
/ .__,_9_' ._))

/Y 4 ‘(
. 7 / 1

’ ’
' Evoporonon ‘ '
s . v '
!
}
1
1
L}
)
)
[]
]
[}
L]

The term hydrologic cycle is used to refer to
the constant movement of waterabove, on, and
below the Earth's surface. The concept of the

-hydrologic cycle is central to an understanding

of the occurrence of water and the develop-
ment and management of water supplies.

Although the hydrologic cycle has neither a
beginning nor an end, it is convenient to
discuss its principal features by starting with
evaporahon from vegetation, from exposed
suriaces including the land surface, and from
the ocean. This moisture forms clouds which,
under favorable conditions, return_the water to
the land surface or oceans in the form of
precipitation.

Precipitation occurs in several forms,

‘including rain, snow, and hail, but we will

consider only rain in this discussion. The first

‘rain wets vegetation and other surfaces and

then begins 1o infillrate inid6 the ground.
Intiltration rates vary widely, depending on
land use, irom possibly as much as aninch per

hour in mature forests to a tenth of aninch per
hour in silty soils under cultivation. When and if
the rate of precipitation exceeds the rate of
infiltration, overland flow occurs.

The first infiltration replaces soil moisture
and thereafter the excess percolates slowly
across the intermediate zone to the zone of
saturation. The water in the zone of saturation
moves downward and laterally to sites of
ground-water dxscharge such as springs on
hillsides or seepsinthe botloms of streams and
lakes or beneath the ocean. .

Water reaching streams, both by overland
flow and from ground-water dlscharge moves
to the sea where it is again evaporated to
perpetuate the cycle.

Movement is, of course, the key element in
the concept of the hydrologic cycle. Some
“typical” rates of movement are shown in the
foliowing table, along with the distribution of
the Earth's water supply

-

Distribution of

Rate of Earth's waler
Location movement supply (percent)
Atmosphere 100s of miles per day 0.001
\Weler on land surface 10s of miles per day .02
\Vater below the land surface feet per day 52
Ice caps and glaciers feet per day - 1.88
Oceans meeeee 97 58
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The aquifers and confining beds underlying
any area comprise the ground-water system of
ihe area. Hydraulically, this system serves two
functions: (1) it stores water to the extent of its
porosity, and (2) it transmits water from re-
charge areas to discharge. areas. Thus, a
ground-water system serves both as areservoir
and as a pipeline. With the exception of
cavernous limestones and lava flows, ground-
" water systems are more eifective as reservoirs
than as pipelines.

Water enters ground-water systems in
recharge ereas and moves through them, as
dictated by hydraulic gradients and hydraulic
conductivities, to discharge areas.

The identification of recharge areas is
becoming increasingly important because of
the expanding use of the land surface for waste
disposal. In.a humid area, such as North Caro-

lina, recharge occurs in ell interstream areas -
that is, in all areas excep! along streams and
their adjoining flood plains. The streams and
flood plains are, under most conditions,
discharge areas.

Recharge rates are gznerally expressed in
terms of volume (such as gallons or {13), per
unit of time (such as a day or a year), and per
unit of area {such as & square mile or acre).
When the units are reduced to their simpliest
form, the result is recharge expressed as a
depth of water on the land surface per unit of
time. Recharge rates vary from year 1o year,
depending on the amount of precipitation, its
seasonal distribution, zir temperature, and
other {actors. Among the otherfactorsareland
use. For example, recharge rales are much
higher in"forest than in cities.
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From the standpoint. of ground-water the Atlantic Ocean on the east and lies across -
hydrolegy, North Carolina may be divided inlo three major {opographic provinces of the
two zones, one zone consisting of the Coastal United States. As aresult, itis divided into three
Plain and the other consisting of the Piedmont natural divisions—the Coastal Plain on the
Plateau znd the Appalachian Mountains. east, the Piedmont Plateau in the center, and
Because differences in the ground-water the Appalachian Mountains on the west.
sysiem coincide with the different topographic Beginning at sea level atthe eastern edge of the
divisions ci the State, it will be useful to briefly State the suriace of North Carolina rises
review these divisions. gradually in elevation and increases in
As Jespzr L. Stuckey, former North Carolina irregulerity until it reaches its maximum height
State Ceologist, has szid, "The State of North - and ruggedness in the Appalachian Mountains
Cezrolina extends from the crest of the Great on the west.”
Smoky znd Unzka mountains on the west, fo
18
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~~~~~~ T he Coastal Plam mcludes almost one half
B of the area of the State and ‘extends west from:

the' Atlantrc ‘Ocean to the Fall Line. The Fall
Line is nota line but.a zone 30 to 40 miles wide

that is marked by discontinuous rapids where

major slreams leave the bedrock areas of the
Piedmont and flow. onto the unconsolidated
sediments’ ot the Coaslal Plam Altitudes’in the

_Coastal Plain range from sea level at the coast |

to about 300 to 500 ft. along the Fall Line. The
Coastal Plain can conveniently be divided into
the Tidewater Region, in which the effect of

tides and other oceanic influences are

apparent, and the Inner Coastal Plain which,
though underlain by unconsolidated (Coastal,

Plain) sediments, is not subject to direct:

oceamc effect. :

The Piedmont Plateau contains about
20,000 mi?, or two-fifths of the land area of the
State. It lies between the Coastal Plain on the

- east and the Appalachian Mountains on the

west. Altitudes in the Piedmont range from
about 500 it above sea level along the Fall Line
to about 1500 to 2000 ft. along its western
border. The Piedmont consists-of well-
rounded hills and long-rolling ridges with a

northeast southwest trend Parts ‘of ‘the
: Piedmont contain promment hills referrédto as

mountains, including the Uwharrie Mounizins

- in Montgomery and Randolph Counties, the

South Mountains in Burke and Rutherford
Counties, and the Brushy Mountalns in Wnlkes

" County. - '
. -The Appalachran Mountarns are bounded on
“ the east by the Blue Ridge Mountains and on

the west by the Great Smoky and Unaka
Mountains. The mountain slopes are gentle,
presenting smooth rounded outlines. The
mountain region of North Carolina coniains
the highest peak east of the Mississippi, Mt.
Miichell at 6,684 ft., 43 peaks above 6,000 ft,
and 82 peaks between 5,060 and 6,000 ft. in

altitude. The eastern -Continental ' Divide
follows the Blue Ridge Mountains so that most

of the mountain area drains west to the Gulf of

Mexico. The streams are well graded and

cascades and waterfalls are - only locally
abundant.

Reference: Stuckey, Jasper L 1865, North"Carolnna its
geology and mineral resources: North Carolina D»pan-
ment of Conservation and Development, 550 p.-
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The rocks underlying the surface .of North -

- Carolina’ form' the environment in which

ground w/aier occurs and moves.
Geologists ‘divide all rocks exposed at the
Earth's surface into one of two great-classes:

partially-molten state. Some types of igneous
rocks, including granite
below the land surface and are referred to as
intrusive igneous rocks. Other igneous rocks
form from lava or volcanic ash ejected onto the

surface and are referred to as extrusrve'

igneous rocks.

Sedimentary . rocks' are rocks formed by the‘

accumulation of sediment in water or from the
air. Most sedimentary rocks are unconsolida-

, solidify at great depth -

DY AL

ted (soil-like) at the time of formation. If they '

are, in time, buried deeply enough, or if they

undergo certain chemrcal changes they may

become consolidated.

Both igneous and sedrmentary rocks may,
over the course of geologic time, reach depths
beneath the Earth's crust at which they are
subjected to great heat and pressure. This may
alier both their structural characteristics and
their mineral composition to such an extent
that they are changed into metamorphic rocks.

_ Depending on their original mode of origin,

they may be referred to, for example, as
metavolcanic or metasedimentary rocks.
North Carolina is underlain by an unusually

. large number of difierent types of rocks,

including representatives of both the igneous
and sedimentary classes and types of both

. _(1)igneous, or(2) sedimentary. Igneous rocks Lo
" are those that have formed from a molten or

20

classcs that have been subjected fo metamOr-

' _phism. The ma;or types of rocks are'shown on
' the accompanymg generahzed geologrcal
- map.

> The Predmont and mountam reguons are

'.',funderlarn by “igneous’ and- metamorphosed -

igneous and sedimentary rocks that are
referred to collectively as bedrock. They form
broad northeast - southwest trending zones in
which the rocks are of similar composition and
origin. Most of these rocks were formed in the
Precambrian and Pale .:oic Erasof the Earth's
history and thus are at least several hundred

" million years old..The bedrock in the Piedmont

and mountains is exposed at the surface along
steep hillsides and stream channels .and in
roadcuts. In most other areas they are covered
by unconsolidated material formed from the
breakdown of the bedrock inthe process refer-
red to by geologlsts as weathermg This layer
of weathered matenal is referred toassaprolite
or residuum.

The Coastal Plain reg:on is also underlain by

* the same types of igneous and- methamorphic

rocks as those present in the Piedmont.
However, in the Coastal Plain they are covered

by unconcolidated sedimentary deposits |

which range in thickness from a few feet along
the Fall Line to about 10,000 ft. at. Cape
Hatteras. (See the geologic section in
PHYSICAL SETTING OF THE. GROUND-
WATER SYSTEM.) The secdiments underlying
the Coastal Plain include sand, clay, beds
composed of seashells, and limestone.
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The rocks. underlying the Piedmont and
mountains can be divided inio two groups:
(1).bedrock, and (2) saprolite (or residuum).
The saprolue underlies the land surface and
thickness from a foot or two near
bedrock ouicrops to more than 100 ft. Bedrock
underlies the saprolite and is the parent rock
from which the saprolite was derived in the
process reierred to as weathering.

.Many stream valleys, especially those of
larger strezms, are underlain by a layer of

‘material .similar in composition to -saprolite.

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

The bedrock underlying the Piedmont and
mountains consists.of many difizsrent types of
igneous and metamorphosed igneous and
sedimentary rocks. The Generalized Geologi-
cal WMep of North Carolina accompanying the
discussion of WATER-BEARING ROCKS
divides the bedrock in the Piedmont and

mountains into six units. The 1:500,000 scale
Geologic Map of North Carolina, published in
1958, divides the bedrock in the same areainto
48 different units. But, 2much larger numberof
units have been identified cnd are shown on
large scale geologlc meps, n..n

The bédrock units difier from each other |n '

mineral composition and -other geologic
characteristics. Fortunctely. these differences
do not result in large ditferences.in hydraulic
characteristics so that it is possible to combine
the bedrock unitsinto a relatively small number
of hydrogeologic units.

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

The most productive hydrogeologic units
are the Great Smoky Mountzin belt and the
Blue Ridge-lnner Piedmont belt. The least
productive unils are the Carolina Slate Belt and
the Triassic Basins. The Charlotte Belt i
intermediate in productivity.
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The seprolite (weathered rock) that forms
the -land -surface in the Piedmont and

mountains consists of unconsolidated granu-

lar material. It thus contains water in the pore
spaces between rock particles.

The bedrock, on the other hand, does not
have any significant intergranular .(primary)

-porosity. It contains water, instead, in sheet-
--like openings formed zlong fractures (that is,
- breaks in the otherwise “solid" rock). Fractures
- in bedrockare of two types: (1) joints, which

are breaks ‘along which there has ‘been no
differential movement; and (2) faults, which are
breaks along which the adjacent rocks have
undergone differential movement. :

_Faults are formed during earthquakes and

" .generally contain larger and more extensive

cpenings’ than those developed along joints.
Joinis, however, are far more numerous than
faults.

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

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

“appear to be non water-bearing below a depth

of 300 to 400 fl. Large water-bearing openings,
penetrated  below thls:depth are probably

associated with faults;

The ground-water system in the Piedmont

' :'and mountains is recharged by precipitation

27

on the interstream areas. A part of the
_- precipitation infilirates through .the unsatu-

raled zone to the water table, which normally
occurs in the saprolite. ’

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

BEDROCK

One of the most basic concepis of ground-
water hydrology is that aquifers function both
as reservoirs, in which water is in storage, and
as pipelines, which transmit water from one
- 'point to- another. This is referred.to as the
- reservoir-pipeline concept. This conceptforms
a useful basis on which to discuss the hydraulic
-characteristics of the P:edmont and mountain

ground-vsater system,

The reservoir (storage) funct:on of aquifers
depends on the porosity. The pipeline function
depends on the hydraulic conductivity and the
thickness of the aquifer. The approximate
range in porosity and hydraulic conductivity
for the saprolite and bedrock is shown in the
following table.

28

_— STORAGE

- BEDROCK

BEDROCK

)

Hydraulic
conductivity in

Rock type Porosity in percent feet per.day
Saprolite  20-30 ~1-20 r. £ ¢
Bedrock . 0.1- 1 1-20-

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

As we noted above, the capacity of 2n aquifer
to transmit water depends both on hydraulic
conductivity and on aquiferthickness. The part
of the bedrock containing water-bearing
fractures is several times thicker than the
s‘-prolne
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MURPHY BELT

METAMORPHIC ROCKS

MINERAL BLUFF FORMATION — Quartz-chlorite-sericite schist and.
phyllite with thin quartzite layers and minor interbedded graphitic
(sjchlist,l garnet-mica schist, staurolite schist, cross-biotite schist, and

ark slate

MURPHY MARBLE, ANDREWS FORMATION, AND NOTTELY QUART-
ZITE, UNDIVIDED —

Murphy Marble: calcareous to dolomitic

Andrews Formation: calcareous cross-biotite schist

Nottely Quartzite: meta-orthoquartzite with slate

BRASSTOWN FORMATION — Cross-biotite schist; includes micaceous
quartzite in lower part

NANTAHALA FORMATION AND TUSQUITEE QUARTZITE, UNDIVIDED
Nantahala Formation: slate and metasiltstone, dark gray, laminated to
thin bedded, sulfidic
Tusl,quitee Quartzite: white to light yellowish gray, numerous, thin slate
ayers : : .

INTRUSIVE ROCKS

AMPHIBOLITE — Equigranular, massive to well foliated, dioritic to basal-
tic dikes and sills; variably metamorphosed

BLUE RIDGE BELT

SEDIMENTARY AND METAMORPHIC ROCKS

ROME FORMATION — Shale and siltstone, variegated red to brown;
interbedded fine-grained sandstone and shaly dolomite

SHADY DOLOMITE — Light gray, fine grained, massive, locally thin bed-
ded or ribboned

CHILHOWEE GROUP

UPPER CHILHOWEE — Vitreous quartz arenite, white to light gray; inter-

Hot Springs window

ﬁ*&c é;f LOWER CHILHOWEE — Feldspathic arenite, white to yellowish gray.
i Minor silty shale, feldspathic siltstone, and conglomerate in lower part.
Includes Unicoi Formation of Hot Springs window '
OCOEE SUPERGROUP

> WALDEN CREEK GROUP, UNDIVIDED — Slate to metasiltstone, local limy
beds and pods; interbedded with quartz-pebble metaconglomerate and
metasandstone

SANDSUCK FORMATION — Slate and metasiltstone, dark green to black.
Metaconglomerate lentils in upper part; calcareous metasandstone,
_____ sandy metalimestone, and quartzite in lower part

=205 GREAT SMOKY GROUP, UNDIVIDED — Thick metasedimentary sequence
““““ of massive to graded beds of metagraywacke and metasiltstone with
interbedded graphitic and sulfidic slate and schist

DEAN FORMATION — Sericite schist with cross-biotite, staurolite, and
garnet porphyroblasts; interbedded metagraywacke and quartz-pebble
metaconglomerate

METASANDSTONE, METAGRAYWACKE, METASILTSTONE, AND MICA
SCHIST — Beds and lenses of calc-silicate rock locally abundant;
gamet, staurolite, and cross-biotite porphyroblasts common in fine-
grained layers. Includes Hughes Gap and Hothouse formations in
southern area; Horse Branch Member of Ammons Formation and
Grassy Branch Formation in northern area

WEHUTTY FORMATION — Slate to schist, dark gray, graphitic and sul-
fidic; includes mica schist, metagraywacke, and metaconglomerate

COPPERHILL FORMATION — Metagraywacke, massive, graded bedding
common; includes dark-gray slate, mica schist, and nodular calc-

silicate rock
Zchs SLATE OF COPPERHILL FORMATION — Slate to phyliite, dark gray,
graphitic, sulfidic; includes metagraywacke with local graded bedding

Zf PHYLLITE — Dark olive gray, graphitic and sulfidic

ANAKEESTA FORMATION — Siate to schist, dark gray, graphitic and
sulfidic; includes interbedded argillaceous, feldspathic meta-
graywacke

BOYD GAP FORMATION — Dark gray, highly-sulfidic slate and metasilt-

— stone interbedded and gradationa! with metagraywacke. Stratigraphic
position uncertain. In Cherokee County includes upper part of Buck
Bald Formation

RICH BUTT SANDSTONE — Feldspathic; interbedded with dark argil-
laceous layers and laminae. Stratigraphic position uncertain

SNOWBIRD GROUP, UNDIVIDED — Feldspathic metasiltstone, metasand-
stone, and phyliite. Basal schist contains lenses of quartz-pebbie con-
glomerate
PIGEON SILTSTONE — Thin bedded to laminated, commonly cross-

bedded, metamorphosed; locally includes argillite and calcareous and
ankeritic metasiltstone grading to silty metalimestone

ROARING FORK SANDSTONE — Greenish gray, fine to medium grained,
locally cross-bedded, metamorphosed; interbedded metasiltstone
and phyllite

LONGARM QUARTZITE — Cross-bedded, feldspathic, locally con-
glomeratic; includes dark slate and metasiltstone )

WADING BRANCH FORMATION — Sandy slate to coarse-grained pebbly
met?\graywacke with local graded bedding. Basal quartz-sericite schist
or phyliite

MOUNT ROGERS FORMATION

Metafelsite {Late Proterozoic, 820 my; 26) — Light-colored porphyritic
extrusive rock

Metagraywacke — Interlayered with metaconglomerate, laminated
metasiltstone, and slate; minor calcareous metasandstone, green-

bedded sandy siltstone and shale. Erwin and Hampton formations of

“Zabs

ORI

vvvvv

ALLIGATOR BACK FORMATION

Mica schist and phylliite — Laminated to thin layered; interlayered with
minor biotite-muscovite gneiss and amphibolite

Gneiss — Finely laminated to thin layered; locally contains massive
gneiss and micaceous granule conglomerate; includes schist, phyl-
lite, and amphibolite

Amphibolite -~ Equigranular, massive to well foliated, interlayereqd,
rarely discordant, metamorphosed intrusive and extrusive mafic
rock; may include metasedimentary rock

ASHE METAMORPHIC SUITE AND TALLULAH FALLS FORMATION

Metagraywacke — Foliated to massive, locally conglomeratic; inter-
layered and gradational with mica schist, muscovite-biotite gneiss,
and rare graphitic schist

Muscovite-biotite gneiss — Locally sulfidic; interlayered and gradation-
al with mica schist, minor amphibolite, and hormnblende gneiss

Mica schist — Locally sulfidic and graphitic; minor interlayered mica
gneiss and amphibolite

Biotite gneiss — Interlayered with biotite-garnet gneiss, biotite-
muscovite schist, garnet-mica schist, and amphibolite

Amphibolite — Equigranular, massive to well foliated, interlayered,
rarely discordant, metamorphosed intrusive and extrusive mafic
rock; may include metasedimentary rock

COWEETA GROUP — Quartz dioritic gneiss, feldspar-quartz-biotite gneiss,
metasandstone and quartzite, alumino-silicate schist, garnetiferous biotite
gneiss, and minor amphibolite. Quartz dioritic gneiss predominant

BIOTITE GNEISS — Migmatitic; interlayered and gradational with biotite-
garnet gneiss and amphibolite; locally abundant quartz and alumino-
silicates. Stratigraphic position uncertain

Amphibolite — Equigranular, massive to well foliated, interlayered,
rarely discordant, metamorphosed intrusive and extrusive mafic
rock; may include metasedimentary rock

UNCONFORMITY

GRANODIORITIC GNEISS (Middle Proterozoic, 1175 my; 2) — Greenish
gray to pinkish gray, porphyroclastic to mylonitic; epidote, sericite, and
chlorite common

TOXAWAY GNEISS (Middle Proterozoic, 1203 my; 12) — Poorly foliated
to well foliated, equigranular to inequigranular, granitic

BIOTITE GRANITIC GNEISS (Late to Middle Proterozoic, 850-1250 my;
14) — Pinkish gray to light gray, massive to well foliated, granitic to
quartz monzonitic; includes variably mylonitized orthogneiss and para-
gneiss, interlayered amphibolite, calc-silicate rock, and marble. In-
cludes granites of the Bryson City area, Straight Fork window, and Elk
Park Plutonic Suite

Amphibolite — Equigranular, massive to well foliated, interlayered,
rarely discordant, metamorphosed intrusive and extrusive mafic
rock; may include metasedimenary rock

MIGMATITIC BIOTITE-HORNBLENDE GNEISSES (Middle Proterozoic,

1214 my; 12) — Layered biotite-granite gneiss, biotite-hornblende

neiss, arL\phibolite, calc-silicate rock; locally contains relict granulite
acies roc

Amphibolite — Equigranular, massive to well foliated, interlayered,
rarely discordant, metamorphosed intrusive and extrusive mafic
rock; may include metasedimentary rock

INTRUSIVE ROCKS

PEGMATITES (Devonian to Silurian, 330435 my; 21} — Lenticular to
tabular dikes and sills, unfoliated, granitic to granodioritic. Too small to
show separately; areas of abundance and economic importance
shown by pattern

TRONDHJEMITES — Postmetamorphic dikes and sills, fine-grained, local-
ly porphyritic, weakly foliated to massive granodiorite to tonalite. Too
small to show separately; areas of abundance shown by pattern

QUARTZ DIORITE TO GRANODIORITE (Devonian, 390 my; 4)— Contains
biotite, muscovite, and xenocrysts. Includes Whiteside Mountain,
Stone Mountain, Mount Airy, Spruce Pine, and other smaller plutons

RABUN GNEISS (Ordovician, 450-500 my; 13) — Weakly to well foliated,
granitic to quartz monzonitic

META-ULTRAMAFIC ROCK — Metamorphosed dunite, local peridotite;
serpentinite, soapstone, and other aitered ultramafic rock. Only larger
bodies shown

AMPHIBOLITE — Equigranular, massive to well foliated, dioritic to basal-
tic dikes and sills; variably metamorphosed

METAMORPHQSED GRANITIC ROCK (Late Proterozoic, 680-710 my; 25,
27) — Massive to foliated, locally mylonitic. Beech, Crossnore, Brown
Mountain, Lansing. and other granitic rocks

MAX PATCH GRANITE — Mottled pink and light green, coarse grained to
porphyritic, massive; contains biotite

BAKERSVILLE METAGABBRO {(Late Proterozoic, 734 my; 16) — Thin
dikes and sills. Not shown separately; areas of abundance shown by
pattern
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EXPLANATION
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GRANDFATHER MOUNTAIN WINDOW [ ] SAURATOWN MOUNTAINS ANTICLINORIUM WADESBORO BASIN
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| Ref. 24
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The data cutoff for Drought Monitor maps is Tuesday at 8 a.m. Eastern Standard Time. The maps, which are based on
analysis of
the data, are released each Thursday at 8:30 a.m. Eastern Time.

Vdid Ba.m. EST

U.S. Drought Monitor Ffevrar 12 2002
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DOAbnorma}y Dry Drought impact Types:

1Drought—tiodere A= Agricuture

~ W =W ater (Hydrological)
ED p2prought—Cevere F = Fire danger (W lidfir es)
D3 Drought—Estreme Delineates deminant impacts

P2 pao ought—Exceptional {No type=All3 impack)
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Local condifons may vary. See accompanying test summary e
for foreoast statements. Released Thursday, February 14, 2002
http:fidrought.unl.eduinonitorimonitor.htmi Author: Mark Svoboda, NDMC

Click on the icons below for animated maps.

(S
12 weeks

The drought indicators that are synthesized into the Drought Monitor map are on this website, under
Forecasts and Current Conditions.

This summary map is based on a multi-index drought classification scheme.

For local details and impacts, please contact your State Climatologist or Regional Climate Center.
Other Drought Monitoring Links

Contact People

of 3 : 2/18/02 12:58 PM
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National Drought Summary -- February 12, 2002

The East: The New England area welcomed beneficial precipitation last week (0.5 to 1 inch or more) as
a storm swept across New York, Vermont, New Hampshire and Maine. Things are still very dry,
however, and impacts continue to be felt as wells and streams continue to lag in their recovery. Although
the recent wetness has helped, it has only served to stave off the deteriorating conditions found
throughout the region. Consequently, the drought depiction on the map remains virtually unchanged in
this region.

A little farther south in the Mid-Atlantic, things have again started to worsen after a recent brief reprieve.
Moderate (D1) and severe (D2) drought conditions have again expanded north and west out of Virginia
and into Maryland, Pennsylvania and West Virginia. A drought emergency was announced this week for
several counties in southern and eastern Pennsylvania, while counties in southeastern New York and
western New Jersey are under a drought warning. Unfortunately, high pressure has been pushing recent
storms either just to the south or to the north of this region.

The Southeast: A strong winter storm passed through the South and Southeast early last week, bringing
with it snow and rain. In general, 1 to 2 inches or more fell across Alabama, Georgia, and the Carolinas.
Although this has been welcome in the moderate (D1), severe (D2) and extreme (D3) drought-affected
areas, it is by no means a signal that the region has rid itself of the drought. Even after the recent rains,
long-term and short-term deficits remain in Georgia and the Carolinas, with amounts running 2 to 4
inches below normal during the winter months alone. In addition, long-term impacts are still being felt
after 4 years of drought in the region. Parts of Georgia, northern Florida and South Carolina have seen
deficits on the order of 6 to 9 inches over the October 1, 2001, to February 11, 2002, time period.

‘----r-

The Plains and Midwest: Another strong storm swept through the Plains and up into the Great Lakes,
but the heavy snow didn’t really materialize in the drought-affected areas. The story was the wind and the
speed at which it passed through. Concerns about the effects of this winter’s wind and dryness on the
winter wheat is warranted given the general lack of snow cover from both a moisture and protection
standpoint.

After heavy rains the week before, parts of southern Oklahoma and western and northern Texas saw the
recent wet trend continue last week. In general, drought conditions continue to improve in the region
and, as a result, these areas have seen a reduction in both the intensity and spatial extent of the drought.

Conditions continue to worsen with each passing week this winter in parts of western Nebraska, the
Dakotas and Minnesota. Last week’s storm brought a lot of wind but not much snow, leaving most areas
of these states high and dry. Moderate (D1) drought has now expanded through the Nebraska Panhandle
and into the southwestern part of the state. Abnormally (D0) dry conditions retreated a little in
southeastern South Dakota and northeastern Nebraska where precipitation amounts were more favorable.
At the same time, abnormally (D0) dry conditions have now expanded to cover all of North Dakota.

The West: In the West, the “rich got richer and the poor got poorer” as all but the Pacific NW saw
another dry week. High Santa Ana winds over the weekend and an abnormally dry winter wet season
have led to heightened concerns of fire in southern California and the Desert Southwest. Snowpacks are
very low and continue to fall near or below 50% of average over a great deal of the Intermountain West
. and Desert Southwest basins. Accompanying the low snowpack are lagging snow water equivalent values
and precipitation amounts. Since October 1, 2001, virtually all of Arizona and southern California have

I(B 2/18/02 12:58 PM



February 14, 2002, Drought Monitor http://enso.unl.edu/monitor/monitor.htm]

seen less than half of their normal precipitation (or more), with deficits generally running on the order of
2 to 6 inches. As a result, abnormally (D0) dry conditions continue to expand in Arizona and southern
California while Arizona has also seen moderate (D1) drought conditions creep into the northern reaches
of the state. Better news is to be had in the north, where the continued storm track through the Pacific
NW has led to an improvement in eastern Washington, and the Idaho Panhandle, where a retreat of the
abnormally (D0) dry and moderate (D1) drought areas is now evident. Snowpack, snow water equivalent
and streamflow forecasts are showing above-normal levels across the board in this area.

Hawaii and Puerto Rico: A quiet week followed the generous rains of the past few weeks in Hawaii
with the moderate (D1 W) drought there being more of a long-term water supply issue for future
user/producer demands, rather than a direct short-term dryness impact on agriculture. This led to a shift

from A (agricultural) to a W (hydrological) label on the island of Molokai. There are no changes to
Puerto Rico this week.

Looking Ahead: Weather features to watch in the next 2 weeks that may affect areas experiencing
dryness include: 1) high pressure should dominate the weather picture across most of the country through
the weekend and into early next week, leading to above-normal temperatures (especially in the northern
Plains) and little in the way of precipitation in all but the Pacific NW and parts of the Southeast (FL and
GA), where cooler temperatures and rains/snow are expected; 2) looking out past the next 5 days shows
a general trend toward above-normal precipitation across the northern half of the country along with
above-normal temperatures; 3) expect cooler and wetter conditions to prevail over the Pacific NW over
the next week or so, and the Rio Grande basin should see better odds of below-normal precipitation over

the same time frame; 4) ridging should keep Hawaii pretty quiet and dry for the most part over the next
week or so.

Author: Author: Mark Svoboda, National Drought Mitigation Center

‘----r-

Monitor | About Us | Forecasts | Current Conditions | Archive | What's New | Contact | Links
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Ike: PWS data source listing Ref. 25
) e »

Subject: Re: PWS data source listing
Date: Tue, 19 Feb 2002 16:15:13 -0500 N
From: Martha M Fillinger <Martha Fillinger@ncmail.net>
Organization: NC DENR
To: Stuart Parker <Stuart. Parker@ncmail.net>

PWSID System Name PWS_TYPE RTL_POP SourceName SRC_TYPE SRC_AVL
SRC_LAT SRC_LONG '

0105482 RIVER HOUSE BED & BREAKFAST N 30 WELL #1 G P

363046.310 812432.910
0105484 RIVERSIDE INC N 25 WELL #1 G P

363011.806 812327.666

Stuart Parker wrote:
Hello Martha,

I There are two transient non-community ground water systems in this area:

I see the on-line data review is still

unavailable. I was interested in a small area
(mainly to rule out surface source intakes). The
boundary coordinates are as follows:

North 36 deg, 29', 30" to 36 deg, 31', 30"
West 81 deg, 23', 00" to 81 deg, 26', 30"
Thank you,

Stuart Parker,
NC Superfund Section

Martha M Fillinger <Martha.Fillinger@ncmail.net>
Applications Analyst/Programmer

Public Water Supply Section

DENR, Division of Environmental Health

of 2 2/19/02 4:36 PM -
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Lansing, NC

NCDENR Public Water Supply database (edited):

For: SF Parker,
NC Superfund Section
Date: July 27, 2001 .
Lat: 36°25'00" to 36°32'30"; Longitude:  81°25'30" to 81°35'00"

o«T 0105015 JEFFERSON, TOWNOF C 1582 3362462165 WELL #6 GE 362503.864 812737.371
(DA 0105020 LANSING, TOWN OF C 200 3363843938 WELL #5 GP 362949.253 813037.383
@F 0105020 LANSING TOWN OF C 200 3363843938 WELL #7 GP 363009 290 813030 410

@ 0105441 UNITED CHEMI-CON P 450 3363842551 WELL #1 GP 362849 711 813022 872

0105500 DOT-SMETHPORT MAINT P 50 3366679111 WELL G P 362554.372 813053.586
0105503 BLUE RIDGE ELEM SCH P 550 3362467175 WELL #1 GP 362745.822 813152.277
2 0105503 BLUE RIDGE ELEM SCH P 550 3362467175 WELL #2 GP 362737.765 813151.403

9T P
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Table DP-1. Profile of General Demographic Characteristics: 2000

Ceographic Area: Ashe County, North Carolina

{For information on confidentiality protection, nonsampling error, and definitions, see text]

Subject Number | Percent Subject Number| Percent
Total population.....ceees.. aracessesenras 24,3841 100.0 | HISPANIC OR LATINO AND RACE
Total population.....ccevvevececcensennnes 24,384 100.0
SEX AND AGE Hispanic or Latino (of any race)......c.ovuvenn. 590 2.4
T - - A S 12,031 493 . MeXiCan...o.oveeeuseaaeronronsanensansorass 440 1.8
Female...ooiiiiiieiiiiiiniiiiiiiiinenneenn. 12,353 50.7] Puento Rican.......vcevvverennensnscronnnss 16 0.1
L0 - 1 26 0.1
g?gegr DYORIS resunrinn s 1295 531 Other Hispanic or Latind .....vveeeeneennnn. 108 0.4
YEAIS ivvenerororsnrsosassaraosennnns 1,295 5.3 : : -
1010 14 YEAIS .nvmvoseeesssiii 1,358 5.6 Not l-{:spamc orlatind . .ovvviieiinininnnninn, 23,794 97.6
1510 19 YEAIS «uvvnernrrrnerrnanneneenansn. 1,439 59| Whitealone........oocuveeieiiiniiniinn, 23440, 961
201024 Y6arS . iuiierrreiiranriirtiaconnnsans 1,269 5.2 | RELATIONSHIP
251034 Y0arS cuuiiiieiniiiiii e 2,950 1211 Total population.....eeeeeneeeeenn. crvenes 24,384 100.0
35t044years . ....oovieiieneeiiiiiiiiiiiiaa, 3,644 14.9 N households. . ..veveeierrennaneeranneenennen 24,083 98.8
451054 Years ....coviiiiiiiiiiiiiiiiieienae. 3,728 1531 Householder.....eveeeeeeernnneeenenneennns : 10,411 427
B51069Years. .. .ieeiiintiiiieieinnieinnanaes 1,572 6.4 ] SPOUSE ververvrnrrrnniecnnreranersiaeeennn 6,184 25.4
601064 Years ....ooveieiiiiieeneniiiiiiia, 1,457 B.0) Childeeeesinreeeenneeronninenesronneeannns 5,964 245
65to 74 YeAlS tivivtrorsrecannssscasscsccnas 2.328 9.5 Own child under 18 YEArS .. eereasanssanes 4'450 18.2
751084 Years . ...ceeiiniiiiiiiiiiiiiaiiaenns 1,490 61| Other relatives ..veenveeeeeriirrneanaeenen 851 35
B5years and OVer......cveeeeenennrnncancnces 559 23 Under 18 yars ...ovvevveereerennnennn. 293 1.2
Median age (years).....c.ceevvieniinnnnnnnn. 421 (X)| Nonrefatives........... e errerassieaiiiieans 673 2.8
Unmarried pamtner.........cooeeeeiennn.nn 318 1.3
18yearsand Over.....ooeeieeineniicnnnnennn, 19,557 B80.2 | In Group QUAMEYS. ... verereeernnreerreneains 301 1.2
L = 9,524 39.1| Institutionalized population........cccceuvaen.. 235 1.0
Female.......oooviiiiiiiiiiiiiiiainnennn, 10,033 41.1] Noninstitutionalized population............... 66 0.3
21years and OVEr. . v.eeeennenerinnncssssonnns 18,764 77.0
G2years and OVer.....couneieevecnnnencscnnans 5,207 21.4 | HOUSEHOLD BY TYPE
65 years and OVer...ceeeeerenennrneiornenenes 4,377 18.0 Total households....ccocvveverresiriaanen 10,411 100.0
Male. . oeieiiiiii e 1,853 7.6 | Family households (families).......cevunennnnn. 7,422 71.3
Female......vvveeniiiineeieniiainennneans 2,524 104 With own children under 18 years.......... 2,726 26.2
Married-couple family . ....oovviiiniiaas. 6,184 59.4
RACE With own children under 18 years.......... 2,116 20.3
[T - o= PP 24,248 99.4| Female householder, no husband present... .. 877 8.4

R 111 23,691 97.2 With own children under 18 years........... 429 4.1

Black or African American................... 162 0.7 | Nonfamily households ...........coevinnnenns 2,989 28.7

American Indian and Alaska Native 79 0.3| Householder livingalone .......cocvvueeennn.. 2,685 25.8

ASIAN . iiiiiiiiii i i 57 0.2 Householder 65 years and over............ 1,257 121
Asian Indian 13 0.1
o T T 7 - | Households with individuals under 18 years ..... 2,957 28.4
FiliDINO - v oo eeeeenns 9 . [Households with individuals 65 years and over .. 3,129 30.1

2113 2
.}J(i;::::se """""""""" sreeseneesees g " | Average household size..........ocvennnnen. 2.31 (X)
Vietnamese.1 ............................. ! _|Average family size..............oll 2.75 (X)
OtherAsian ! . .civiiiiiiiiiiiiennannn, 10 -

Native Hawaiian and Other Pacific Islander. ... 2 - "°¥§ﬁ&§ﬁf3ﬂ@.’ ...................... 13,268 1000
Rative Hawallan.. ... ..vcveveeriereeeanne 1 | occupied housing units . ..........oooeunnnn.. 10411 785
Guamanian or Chamorro.................. - * | Vacant housing units. . ... v.uvvueunennennnnnn. 2857 215
g?r:r;?al;]aféifié'lé e e { “| For seasonal, recreational, or

SOME OUNGY 1ACE « o evn ool 57 11 0CCaSIONAl USB. v vveneenrenssesonsosonanss 1,974 14.9

TWO OF MOMB FACES vvevverrnrnreanasssnnsanns 136 0.6 | Homeowner vacancy rate (percent)............. 17 (X)
Race alone or In comb, !nat Jon with one Rental vacancy rate (percent)......covenven.n.. 9.8 (X)
or more other races: HOUSING TENURE

White..... reeeesees AR LT P EE R R R 23,821 97.7 Occupled hOus'ng UNHS oo vernrencenncenen 10,411 100.0
Black or African American ..................... 185 0.8 | Owner-occupied houSING UNIES -« -« e venenennnns 8,428 81.0
American Indian and Alaska Native............. 146 0.6 | Renter-occupied housing UNts ... ... cv..... 1,983 19.0
ASIBN « ittt ittt e et e 67 0.3 ’

Native Hawaiian and Other Pacific Islander...... 6 - | Average household size of owner-occupied units. 2.32 (X)
Some Other rate ...vevreveenenacnncenenanas 303 1.2 | Average household size of renter-occupied units . 2.30 (X)

- Represents zero or rpunds to zero.  (X) Not applicable.

! Other Asian alone, or two or more Asian categories.

2 Other Pacific Islander alone, or two or more Native Hawaiian and Other Pacific Istander categories.

3 In combination with one or more of the other races listed. The six numbers may add to more than the total population and the six percentages
may add to more than 100 percent because individuals may report more than one race.

. Source: U.S. Census Bureau, Census 2000.

6
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Ref. 28

MEMORANDUM
To: File W
From: Stuart F. Parker, Hydrogeologist /
Date: February 15, 2002
Subject: Sprague Aluminum
NCD 003 167 780
Groundwater Targets

SFP updated potential groundwater target data on this site by performing a house count on
USGS base. The Jefferson, NC 7-1/2 minute topographic quadrangle was photorevised in 1998, but
the other quadrangles were the same as at the time of the 1991 SSI and 1993 SIP reports. SFP also
obtained updated municipal/community well data from the NC Division of Water Quality, Public
Water Supply Section. Based on these data, and the year 2000 Census Mean Household Population
(2.32) in Ashe County, the following groundwater population was derived:

Radial Residence | Residential Well | Community Well | Total Radial
Distance Count Population Population Population
(miles): '

>0.0-0.25 9 21 450 471
>0.25-0.5 41 95 0 95
>0.5-1.0 102 237 0 237
>1.0-20 264 612 . 650 1262
>2.0-3.0 411 954 - 550 1504
>3.0-40 - 837 1942 50 1992
Total: 3861 1700 5561

SFP also reviewed the State Government website http:/iwvww.deh.enr.state.nc.us/pws/
wellhead/update/approved_wellhead_plans.htm, to determine whether wellhead protection areas
existed near the site. The nearest approved WHPAs were in Jefferson and West Jefferson, NC, both
outside the study area.
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MEMO
TO: Superfund Section Staff ) ,

FROM:  Melanie Bryson J‘(\\,&

Environmental Englneer
NC Superfund Section

DATE: October 1, 2001

SUBJECT: Update on Status of Wellhead Protection Prog‘rams in N.C.

| received an email from Mr Gale Johnson, Public Water Supply (919) 715-2853, with an

updated list of Approved Wellhead Protection Programs in N.C. Only one, Williamston, has been
added since May 1, 2001.

Copies of some wellhead protection area maps are located on the PWS website at:

http://www.deh.enr.state.nc.us/pws/wellhead/update/wellhead protection Jro'qral:n.htm

Through the above-mentioned website, you may also view a list of the approved wellhead

protection plans as well as guidance as to what the plans require. Please note, however, that the
list located on the PWS website has not been updated.

PWS has copies of all the sites in their files maintained on topo maps, which they are in
the process of slowly transferring to GIS format.
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_ ' Ref. 29
LEAD AND COPPER MAIL TO: W. E. Venrick, Chief

MONITORlNG SUMMARY Public Water Supply Section
Post Office Box 29536
! : . REPORT : : Raleigh, North Carolina 27626-0536
I . SAMPLE SITE JUSTIFICATION/COLLECTION METHOD CERTIFICATION .
I ‘System Name:. UNITED CHEMI-CON " Type: O CWS o NTNCWS
Address: . Size: o >100,000
) 185 McNeil Rd. i ) . : o 10,001 to 100,000
l Lansing, NC 28643 ) : ' o 3,301 to 10,000
- _ o 501 to 3,300
Telephone number: 910-384-2551 }g{ 1_:11010" 500

System 1D #: 01-05-441
Contact Person: James E. Egner

I THE SUMMARY REPORT OF LEAD & COPPER TAP WATER SAMPLES MUST BE ATTACHED TO THIS DOCUMENT '
# of tap samples required 5 # of tap samples submitted >

I TARGETING CRITERIA

# of single-family structures with copper pipes with lead solder installed between 1982 and 1987 "y
l or lead pipes and/or lead service lines (Tier 1) —

# of multi-family structures with copper pipes with lead solder installed between i982 and 1987
ad pipes and/or lead service lines: : .

If multi-family residences make up over 20 percent ‘of the total service connections (Tier 1)

I i multi;family residences make up 20 percent or less.of the total service connections (Tier 2)

# of buildings containing copper pipes with lead solder installed between 1982 and 1987 or lead ' 1
lp:pes and/or’ lead service lines (Tier 2) L

# of sites that contaln copper pipes with lead solder installed before 1983 (to be used only if first

condition has been exhausted) (Tier J) 2
I# of sites wrth plastic plumbing and bra%s faucets (Excephonal Case F-1)
# of sites with water softeners (Exceptional Case F-2) '
5

TOTAL

lExplanaﬁon of Tier 2, Tier 3, and Exeebﬁonal sifes (aitach ad&,ﬁional pages if necessary):

ILEAD SERVICE LINE SITES . .
# of samples required to be drawn from lead serwoe lme snes
# of samples actually drawn from lead service line sites’
IDrﬁerence {explain differences other than zero)

lQ‘Od used to identify lead service line sites (attach additional pages if necessary):




.l | LEAD AND COPPER 90th PERCENTILE SUMMARY"

'.‘ublic Water System ID#: __01-05-441 Date: 8-5-97

Name of System: UNITED CHEMI-CON

Annual 1997
Summary of Sixxousts Penod Beginning:

90th Percentile Level = , ooz 90th Percentile Level = L, 03¢S

1 A0l T1 <.002 1 | A03 T2 .007
2 | Aoi : T2 <.002 2 AL0 ‘3 2008
3 A07 T3 <.002 | 3 A0l T1 .015

4 AlO T3 <.002 4 AO07 T3 ' .033

I 5 | ao4 T1 .003 5 AO4 1 - .044

90th Percentile Level = Concentration in the sample with sequence number yielded by 0.09 x number of samples. (On]y 10% >~
of the samples have higher lead or copper values.) : ~

lx

I Arrange in ascending order. (Place results of all lead or copper samples taken during a six-month period in ordcr from the ,
sample with the lowest concentration at the top to the sample with the highest concentration at the bottom,) Attach addmonal !

’ pages if necessary. .

<

: “‘fa‘ﬁi%f'»“" o

Attaclh a location code key showing the alphanumeric location code in descending order and the corresponding address of the -
sample site. . '

Erd
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'_ABOHATOHY pDg: 37 7 3 3

L

':IATEF} systeMip#: ©_[ - 0 6 - Y Y
AME OF SYSTEM: .

HYDRO ANALYTICAL LABORATORIES

6300 Ramada Drive, Box C-2

Clemmons, NC 27012 .
(910) 766-7846 "
Fax (910) 766-2314
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':LEAD AND COPPER ANALYSES' . ,.

e

" COUNTY:

Unideof Chimr Corn

SYSTEM TYPE: S (2)- (1=Communlly; 2=Non-lransient Non-community; 3=0ther)
l;ONITORlNG TYPE: (1) (1=Tap Waler; 2=Waler Qualily Parametar; 3=Source Waler)
) AMPLE TYPE: (1 (1=Routine; 2=Repeal; 3=Plan Approval; 4=Olh9r)
ollected on: DATE 2 4/ 2 1 195 (MM/DD/YY) - - T TIME: 89 A O A-M (HH:MM AM or PM
| Siak in Camplrien  "pcfd” |
ocation Where Collected: inle (n ALp v/ en I‘:S
Locatlon Code: & O_3  Enlry Polnt ) YN Collected By: 1?4" L7 0 favizole
mample Sile Type: ()  (1=Tler I; 2=Tier Il; 3=Tier lil; 4=Other) ' (tonete)
AIL RESULTS TO: FIRST DRAW CERTIFICATION: ' JQ C
' : ' ' ES NC
I UM{ Lo/ C'/\,-lm/' - (o *Sampla Is one-liler In volume and has slood
u:/ . mollonless In the waler lines for at least six
[55 MEy Ao hours prior to collection.”

SAMPLE INSTRUCTION CERTIFICATION: & O

Px/(}@;/‘mﬂ‘. /_OC 2969 3
v /

. ) - . YES NC
"I have recelved proper guidance and instruclions for

leLEPHONE # (Ytey 35 -255)

the colleclion of this sample.”

CONTAM METHOD
CODE NAME CODE.
[YYZXY] ARARBRARNNAANS thAARAS
1022 Copper, mg/l 155_
1030 Lead, mg/l 125
1016 Calclum, mg/l 101,
1044 Orthophosphate, mg/l 162
1049 Silica, mgA . —_———
1064 Conduclivily, pmhos/cm 145
1925 pH, unils - 135
1927 Alkallnity, mg/l 142
1996 Waler Temperalure, °C 130

() SAMPLE UNSATISFACTORY
Eale Analyses Begun: __| 13 S 1D
e Analyses Completed: __(/p N0/ 95
J‘ramry Log #: /7

TYPE TREATMENT:
( ) NONE

(%) CHLORINATED

(') FLUORIDATED

ACID

LIME

SODA ASH

CAUSTIC

WATER SOFTENER
POTASSIUM PERMANGANATE
ORTHOPHOSPHATE

SILICA
HEXAMETHAPHOSPHATE
OTHER

RESULTS
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( ) RESAMPLE REQUESTED
Time Analyses Begun: __
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I C NS

!ABORATOHY o#: 37 7 3 3

WATER SYSTEM o#: 0 ( -0.5 -Y & 1

" LEAD AND COPPER ANALYSES

HYDRO ANALYTICAL LABORATORIES

6300 Ramada Drive, Box C-2

Clemmons, NC 27012 .
(910) 766-7846~
Fax (910) 766-2314

0651«3:'3

"“GOUNTY:

/éi/)z L;/ C%mr)qr “QM

AME OF SYSTEM:
SYSTEM TYPE: " (2)°  (1=Communily; 2=Non-transient Non-community; 3=Other)
mONlTOHING TYPE: (1) (1=Tap Waler; 2=Waler Qualily Parametar; 3=Source Water)
AMPLE TYPE: G) (1=Rouline; 2=Repeal; 3=Plan Approval; 4=Olher)

Collected on: DATE £ 6 612119 _ﬁ(MM/DDIYY)
ocallon Where Collected:;

“rIME: 0 9 : ¥ 2 A-M (HH:MM AM or PV

Sk - Mens ﬂmm “‘Bo:’ﬂr /Jouc,—e

Locallon Code: _A_ O A | Entry Point (+J Y,N  Collecled By: \//\Y/kna 0O Kovpa Lo
I;ample Slte Type: (3) (1=Tler I; 2=Tier Il; 3=Tler ll; 4=Other) ' {slgraturs)
AIL RESULTS TO: FIRST DRAW CERTIFICATION: i L
. ' ' ) YES N(
I (me Ao/ C /LW; ‘ -CWL *Sample Is one-liter In volume and has slood
motionless in the water lines for al‘leas! six
K5 miyse s XS “hours prior 1o collection.”

- [amn\o’: e }Q(ﬂ‘ﬁ?

SAMPLE INSTRUCTION CERTIFICATION: & ©C

. YES NC
"l have recelved proper guidance and instructlions for

ITELEPHONE# (1Y S5y -85S/

the collection of this sample.”

CONTAM METHOD
CODE NAME CODE
tadbde LA IR YY) (IXTITX]]
1022 Copper, mg/l 1ot
1030 Lead, mg/l 125
1016 Calclum, mg/l 101,
1044 Orthophosphate, mg/l 162
1049 Sllica, mgn . ——
1064 Conduclivily, pmhos/cm 145
1925 pH, units 135
1927 Alkalinity, mg/l 142
1996 Waler Temperalure, °C 130

— e

9GS

() SAMPLE UNSATISFACTORY
ale Analyses Begun: ___
e Analyses Completed: __
ralory Log #:
LOMMENTS:

1657,

TYPE TREATMENT:
RESULTS || { ') NONE
esessssse || () CHLORINATED ...
__o%T [ () FLUORIDATED
“Z o () ACD .
—=====1( ) UME “
======1( ) SODAASH" - \
===l (") cAusTIC R 500 7 S =
=====7 ('( ) WATER SOFTENER \= 5
““““ ( ) POTASSIUM PERMANGANATE 5
“““ ) ORTHOPHOSPHATE- 4/*5 9
""""" ) SILICA - g S‘D/
“““““ ) HEXAMETHAPHOSPHATE
. ) OTHER
( ) RESAMPLE REQUESTED
Time Analyses Begun: __{ l OO/) T M
Time Analys mpleted: L /17 M
Certifled Bf j/l/

Roc'd 6l2f 337

b
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HYDRO ANALYTICAL LABORATORIES

6300 Ramada Drive, Box C-2

Clemmeons, NC 27012.

. (910) 766-7846

.Q.t'z";?:,/ Fax (910) 766-2314 0
o G S A
' Siag

'.ABOHATORY og: 37 7 3 3

(- 0S - YY [

':VATEF} SYSTEM ID#: O
AME OF SYSTEM:

":LEAD AND COPPER ANALYSES . .

“GOUNTY:

MMQLL@/ C)Lum ;. Qo

SYSTEM TYPE: (2)- (1=Community; 2=Non-{ransient Non-communily; 3=Other)
mONITORING TYPE: (1) (1=Tap Waler; 2=Waler Qualily Parametar; 3=Source Water)
AMPLE TYPE: ( )  (1=Routine; 2=Repeatl; 3=Plan Approval 4=Olher)
Collected on: DATE 0 _/a (/.45 (MM/DDIYY) - CrIME: 0.9/ D AM(HH:MM AM or PM
I.ocallon Where Collecled: R b{ Sk~ Meas KOM DHF~Z
Location Code: _A Q_ A Entry Polnl (¢) YN  Collecled By: Q/&J be O /Mﬁm
l‘;ample Site Type: (3)  (1=Tler I; 2=Tier II; 3=Tler Ill; 4=Other) {ogratus)
AlL RESULTS TO: FIRST DRAW CEHTIFICATION'

- g
YES NC
*Sample Is one-lller in volume and has slood

l {/(M/IJ«Lﬁ/ FZ\AM, Con

motionless in the waler lines for at least six

/<( S A/L—Lﬂ//f‘/ /7/

Pb\p e ARG

hours prior 1o collection.”

SAMPLE INSTRUCTION CERTIFICATION: & O

YES NC
" have recelved proper guidance and Instruclions for

AMC(.\.\n
ll'ELEPHONE# (i(@_)?%% 255 |

the collection of this sample."

CONTAM METHOD
CODE NAME CODE
(XL} ARRARRRARRNAARGS .’i_.."
1022 Copper, mg/l 19l
1030 Lead, mg/l 2%
1016 Calclum, mg/i 101
1044 Orthophosphate, mg/l 162
1049 Sllica, mgh . ———
1064 Conduclivily, pmhos/cm 145
1925 pH, unils 135
1927 Alkallnity, mg/l 142
1996 Waler Temperalure