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40 CFR Part 300 

[FRL-3730-81 

RIN 2050 AB73 

Hazard Ranking System 

AGENCY: Environmental Protection
 
Agency.
 
ACTION: Final rule.
 

SUMMARY: The Environmental Protection
 
Agency (EPA) is adopting revisions to
 
the Hazard Ranking System (HRS), the
 
principal mechanism for placing sites on
 
the National Priorities List (NPL). The
 
revisions change the way EPA evaluates
 
potential threats to human health and
 
the environment from hazardous waste
 
sites and make the HRS more accurate
 
in assessing relative potential risk.
 
These revisions comply with other
 
statutory requirements in the Superfund
 
Amendments and Reauthorization Act
 
of 1986 (SARA).
 
DATES: Effective date March 14, 1991. As
 
discussed in Section III H of this
 
preamble, comments are invited on the
 
addition of specific benchmarks in the
 
air and soil exposure pathways until
 
January 14, 1991.
 
ADDRESSES: Documents related to this
 
rulemaking are available at and
 
comments on the specific benchmarks in
 
the air and soil exposure pathways may
 
be mailed to the CERCLA Docket Office,
 
OS-245, U.S. Environmental Protection
 
Agency, Waterside Mall, 401 M Street,
 
SW, Washington, DC 20460, phone 202
382-3046. Please send four copies of
 
comments. The docket is available.for
 
viewing by appointment only from 9:00
 
am to 4:00 pm, Monday through Friday,
 
excluding Federal holidays. The docket
 
number is 105NCP-HRS.
 
FOR FURTHER INFORMATION CONTACT: 
Steve Caldwell or Agnes Ortiz, 
Hazardous Site Evaluation Division, 
Office of Emergency and Remedial 
Response, OS-230, U.S. Environmental 
Protection Agency, 401 M Street, SW, 
Washington, DC 20460, or the Superfund 
Hotline at 800-424-9346 (in the 
Washington, DC area, 202-382-3000). 
SUPPLEMENTARY INFORMATION: 

Table of Contents 
I. Background 
11.Overview of the Final Rule 
III. Discussion of Comments 

A. Simplification 
B.HRS Stnlcture Issues 
C. Hazardous Waste Quantity 
D.Toxicity 
E. Radionuclides 
F. Mobility/Persistence 

No. 241, / Friday, December 14, 1990 
G.Observed Release 
H. Benchmarks 
1.Use Factors 
J. Sensitive Environments 
K. Use of Available Data 
L.Ground Water Migration Pathway 
M. Surface Water Migration Pathway 
N. Soil Exposure Pathway 
0. Air Migration Pathway 
P. Large Volume Wastes 
Q. Consideration of Removal Actions
 

(Current Versus Initial Conditions)
 
R.Cutoff Score 

IV. Section-by-Section Analysis of the Rule 
Changes
 

V. Required Analyses 
A. Executive Order No. 12291 
B.Regulatory Flexibility Analysis
C. Paperwork Reduction Act 
D.Federalism Implications 

I. Background 

In 1980, Congress enacted the 
Comprehensive Environmental. 
Response, Compensation, and Liability 
Act (CERCLA) (42 U.S.C. 9601 et seq.), 
commonly called the Superfund, in 
response to the dangers posed by 
uncontrolled releases of hazardous 
substances, contaminants, and 
pollutants. To implement section 
105(8(A) of CERCLA and Executive 
Order 12316 (46 FR 42237, August 20, 
1981], the U.S. Environmental Protection 
Agency (EPA) revised the National Oil 
and Hazardous Substances Pollution 
Contingency Plan (NCP), 40 CFR part 
300, on July 16, 1982 (47 FR 31180), with 
later revisions on September 16, 1985 (50 
FR 37624], November 20, 1985 (50 FR 
47912), and March 8, 1990 (55 FR 8666). 
The NCP sets forth guidelines and 
procedures for responding to releases or 
potential release of hazardous 
substances, pollutants, or contaminants. 

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

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

To meet this requirement and help set 
priorities, EPA adopted the Hazard 
Ranking System (HRS) as appendix A to 
the NCP (47 FR 31180, July 16, 1982). The 
HRS is a scoring system used to assess 
the relative threat associated with 
actual or potential releases of hazardous 
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substances at sites. The HRS is the 
-primary way of determining whether a 
site is to be included on the National 
Priorities List (NPL), the Agency's list of 
sites that are priorities for long-term 
evaluation and remedial response, and 
is a crucial part of the Agency's program 
to address the identification of actual 
and potential releases. (Each State can 
nominate one site to the NPL as a State 
top priority regardless of its HRS score; 
sites may also be added in response to a 
health advisory from the Agency for 
Toxic Substances and Disease Registry 
(see NCP, 40 CFR 300.425(c)(3)).) Under 
the original HRS, a score was 
determined for a site by evaluating three 
migration pathways-ground water, 
surface water, and air. Direct contact 
and fire and explosion threats were also 
evaluated to determine the need for 
emergency actions, but did not enter 
into the decision on whether to place a 
site on the NPL. 

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

This standard is to be applied within the 
context of the purpose for the National 
Priorities List; i.e., identifying for the States 
and the public those facilities and sites which 
appear to warrant remedial actions. * * * 
This standard does not, however, require the 
Hazard Ranking System to be equivalent to 
detailed risk assessments, quantitative or 
qualitative, such as might be performed as 
part of remedial actions. The standard 
requires the Hazard Ranking System to rank 
sites as accurately as the Agency believes is 
feasible using information from preliminary 
assessments and site inspections * * * 
Meeting this standard does not require long-
term monitoring or an accurate determination 
of the full nature and extent of contamination 
at sites or the projected levels of exposure 
such as might be done during remedial 
investigations and feasibility studies. This 
provision is intended to ensure that the 
Hazard Ranking System performs with a 
degree of accuracy appropriate to its role in 
expeditiously identifying candidates for 
response actions. [H.R. Rep. No. 962, 99th 
Cong., 2nd Sess. at 199-200 [1986]] 

Section 105(c)(2) further specifies that 
the HRS appropriately assess the human 
health risks associated with actual or 
potential contamination of surface 
waters used for recreation or drinking 
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SITE NAME: CERCLIS  #:

AKA: SSID: 

ADDRESS:

CITY: STATE: ZIP CODE:

SITE REFERENCE POINT:

USGS QUAD MAP NAME: TOWNSHIP: - N/S RANGE: - E/W

SCALE:  1 : 24,000 MAP DATE: SECTION: - 1/4 - 1/4 - 1/4

MAP DATUM 0 1927 x 1985 (CIRCLE ONE) MERIDIAN: 

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

LONGITUDE: 80
o

0 ' 0.00 " LATITUDE: 35
o

22 ' 30.00 "    

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

LONGITUDE: 80
o

5 ' 0.00 " LATITUDE: 35
o

22 ' 30.00 "    

CALCULATIONS:       LATITUDE       (7.5' QUADRANGLE MAP)

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

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

A  X  0.3304  = "

C)  EXPRESS IN MINUTES AND SECONDS  (1' = 60") : 1 ' 45.07 "

D)  ADD TO STARTING LATITUDE: 35
o

22 ' 30.00 " + 1 ' 45.07 "    

   SITE LATITUDE: 35 o 24 ' 15.07 "

CALCULATIONS:       LONGITUDE       (7.5' QUADRANGLE MAP)

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

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

A  X  0.3304  = "

C)  EXPRESS IN MINUTES AND SECONDS  (1' = 60") : 2 ' 22.40 "

D)  ADD TO STARTING LATITUDE: 80
o

5 ' 0.00 " + 2 ' 22.40 "    

   SITE LONGITUDE: 80 o 7 ' 22.40 "

INVESTIGATOR: DATE:  

 

Entrance

 Statesville East

 

-

1981

NC Hwy 740 and Wood St

Badin NC 28009

8/11/2015Stuart F. Parker

LATITUDE AND LONGITUDE CALCULATION WORKSHEET  #2

LI USING ENGINEER'S SCALE  (1/60)

142.40

105.07

431

318

Alcoa Badin Works Landfill NA



Site Name:

USGS 7.5" Quadrangle:

80
o

0 ' 0.00 " 35
o

22 ' 30.00 "

80
o

5 ' 0.00 " 35
o

22 ' 30.00 "

80
o

7 ' 22.40 " 35
o

24 ' 15.07 "

COORDINATES FROM LOWER 

RIGHT (SOUTHEAST) CORNER 

OF 7.5' MAP

COORDINATES FROM LOWER 

RIGHT (SOUTHEAST) CORNER 

OF 2.5' GRID CELL

35.4042
o

o

35.3750
o

35.3750
o

SITE COORDINATES

o
80.0000

80.0833

80.1229
o

Alcoa Badin Works Landfill

 Statesville East

Longitude Latitude
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35 -

4WD-WPB

Pat DeRosa, Head
CERCLA Branch
Waste Management Division
North Carolina Department of Environment,

Health and Natural Resources
Post Office Box 27678
Raleigh, NC 27611-7687

RE: Alcoa Badin Landfill
NCD986171320

Dear Ms. DeRosa:

I have reviewed the Screening Site Inspection report on the above
referenced site. The site disposition is no further remedial action
planned

If you have any questions, please call me at (404) 347-5065.

Sincerely yours,

Earl L. Bozeman, Jr.
Site Assessment Manager
Eastern North Carolina

EB:mr:6/4/91x5065 Disk: G drive Doc: epa-nc

BOZEMAN DEIHL



' ^jA" .,-"-''1".. ''j^'.^'''^'*"
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State of North Carolina
Department of Environment, Health, and Natural Resources

Division of Solid Waste Management
P.O. Box 27687 • Raleigh, North Carolina 27611-7687

James G. Martin, Governor William L. Meyer
William W. Cobey, Jr., Secretary March 21 1991 Director

Mr. Earl Bozeman
EPA NC CERCLA Project Officer
EPA Region IV Waste Division
345 Courtland Street, N.E.
Atlanta, Georgia 30365

Subject: Alcoa Badin Landfill
NCD 986 171 320
Badin, Stanly County, North Carolina
Screening Site Investigation Report

Dear Mr. Bozeman:

Please find attached the site investigation report for the
subject site. Based on data collection and evaluation, on a
visit to the site, and on analyses of samples taken from the
site, we have concluded the following:

Alcoa Badin Landfill (ABL) is located on the shore of Lake
Badin near the town of Badin, in Stanly County, North Carolina.
ABL is located in a wooded area and is situated approximately
450 feet from the shore of Lake Badin. The site occupies two
to three acres, is unfenced, and is roughly 2000 feet from
residential areas of the town of Badin.

ABL is and has been owned by the Aluminum Company of
America (Alcoa), Badin Works, since 1915 or 1916. The site was
an above-ground waste pile used for the disposal of spent
potliners and furnace brick produced during primary aluminum
production processes carried out at Alcoa Badin Works.
Alcoa Badin Works is a manufacturer of carbon anodes and
cathodes, and a smelter of aluminum. Spent potliners are
produced during smelting of aluminum, are classified as K088
hazardous waste, and contain cyanide complexes. Alcoa Badin
Works produces 4800 tons of K088 waste per year. Reportedly,
ABL was used for the disposal of K088 from 1915 or 1916 until
1960. Alcoa Badin Works did not use the site for disposal of
K088 waste after 1960 and the waste is now disposed of at an
off-site TSD. In 1988 the site was graded and capped with one
foot of clay.



Mr. Earl Bozeman
March 21, 1991
Page 2

Samples taken during the site sampling visit include
ground water, surface and subsurface soil, and surface water
from Lake Badin. The samples were analyzed for volatiles,
extractible organics, inorganics, and cyanide. Cyanide was not
found in any of the samples taken during the site investigation
sampling visit. Elevated levels of acetone were found in the
ground water sample taken from the temporary monitoring well
and in the subsurface soil sample taken from the boring for the
monitoring well. No other contaminants were found in the
samples.

Ground water is the only source of drinking water
available to some of the residents within four miles of the
site. The population utilizing ground water obtained from
wells located within four miles of the site as drinking water
is estimated to be 1090 individuals. The majority of the
population residing in the surrounding area are served by the
county and municipal water systems which use surface water
intakes. The first system is a county-wide system serving
residents outside of the cities of Albemarle and Badin,
providing water obtained from unthreatened surface water
intakes. The second is the Greater Badin Water District (GBWD)
which serves only the residents of Badin. GBWD obtains its
water from an intake located at Badin Dam and provides drinking
water to 1900 individuals.

The site and the surrounding areas are drained by the
Yadkin-Pee Dee River and its tributaries. The site itself
drains 450 feet northeast to Lake Badin, which is a part of the
Yadkin-Pee Dee River. There is one surface water intake used
to supply drinking water located within the fifteen mile target
distance limit, as well as two located immediately upstream and
two located downstream of the target distance limit. The
surface water intake located inside of the target distance
limit is located on the face of Badin Dam, approximately 1.5
miles from the probable point of entry of the site drainage,
and serves the GBWD. There are two surface water intakes used
to supply drinking water located downstream of the fifteen mile
target distance limit. The first is located 16.5 miles from
the probable entrance of site drainage and the second is
located 19.25 miles downstream of the probable entrance of the
site drainage. There are two surface water intakes used to
supply drinking water located upstream of Lake Badin on the
Yadkin River. These intakes are judged to be located outside
of the target distance limit and are not threatened by the
site. There are three fisheries located within the target
distance limit. The first is Lake Badin, which is an excellent
fishery, one of the best and heaviest used in the state of NC.
The second fishery is Falls Lake and the third fishery is Lake
Tillery. Approximately 50% of the length of Lake Tillery is



Mr. Earl Bozeman
March 21, 1991
Page 3

located inside of the target distance limit, and this is an
excellent fishery, comparable to Lake Badin.

Due to the low number of potential targets threatened by
the site, no further remedial action is recommended under
CERCLA.

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

Sincerely,

John P. McConney
Environmental Chemist
NC Superfund Section

JM/abl.sil
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Executive Summary

Alcoa Badin Landfill (ABL) is located on the shore of Lake
Badin near the town of Badin, in Stanly County, North Carolina.
ABL is located in a wooded area and is situated approximately
450 feet from the shore of Lake Badin. The site occupies two to
three acres, is unfenced, and is roughly 2000 feet from
residential areas of the town of Badin.

ABL is and has been owned by the Aluminum Company of
America (Alcoa), Badin Works, since 1915 or 1916. The site was
an above-ground waste pile used for the disposal of spent
potliners and furnace brick produced during primary aluminum
production processes carried out at Alcoa Badin Works. Alcoa
Badin Works is a manufacturer of carbon anodes and cathodes, and
a smelter of aluminum. Spent potliners are produced during
smelting of aluminum, are classified as K088 hazardous waste,
and contain cyanide complexes. Alcoa Badin Works produces 4800
tons of K088 waste per year. Reportedly, ABL was used for the
disposal of K088 from 1915 or 1916 until 1960. Alcoa Badin
Works did not use the site for disposal of K088 waste after 1960
and the waste is now disposed of at an off-site TSD. In 1988
the site was graded and capped with one foot of clay.

Samples taken during the site sampling visit include ground
water, surface and subsurface soil, and surface water from Lake
Badin. The samples were analyzed for volatiles, extractible
organics, inorganics, and cyanide. Cyanide was not found in any
of the samples taken during the site investigation sampling
visit. Elevated levels of acetone were found in the ground
water sample taken from the temporary monitoring well and in the
subsurface soil sample taken from the boring for the monitoring
well. No other contaminants were found in the samples.

Ground water is the only source of drinking water available
to some of the residents within four miles of the site. The
population utilizing ground water obtained from wells located
within four miles of the site as drinking water is estimated to
be 1090 individuals. The majority of the population residing in
the surrounding area are served by the county and municipal
water systems which use surface water intakes. The first system
is a county-wide system serving residents outside of the cities
of Albemarle and Badin, providing water obtained from
unthreatened surface water intakes. The second is the Greater
Badin Water District (GBWD) which serves only the residents of
Badin. GBWD obtains its water from an intake located at Badin
Dam and provides drinking water to 1774 individuals.

The site and the surrounding areas are drained by the
Yadkin-Pee Dee River and its tributaries. The site itself
drains 450 feet northeast to Lake Badin, which is a part of the
Yadkin-Pee Dee River. There is one surface water intake used to
supply drinking water located within the fifteen mile target
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1.0 Background

1.1 Location

Alcoa Badin Landfill (ABL) is located on the shore of Lake
Badin near the town of Badin, in Stanly County, North Carolina.
The county code is 84 and this is in the Eighth Congressional
District. The coordinates are latitude 35 24' 46" North and
longitude 80 06' 18" West (4).

1.2 Site Layout

ABL is located in a wooded area and is situated
approximately 450 feet southeast of the shore of Lake Badin.
Residential areas of the Town of Badin lie roughly 2000 feet
southwest of ABL. There are no buildings on or adjacent to the
site. The site occupies two to three acres, is unfenced, and is
reached by a dirt access road. This dirt access road goes
through a densely wooded area and has two locked gates (4,9,13).
A site sketch is included in Appendix A.

1.3 Ownership and Site Use History

ABL is and has been owned by the Aluminum Company of
America (Alcoa), Badin Works, since 1915 or 1916. The site was
an above-ground waste pile used for the disposal of spent
potliners and furnace brick produced during primary aluminum
production processes carried out at Alcoa Badin Works.
Construction debris were also disposed of at the site (13,16).

Alcoa Badin Works is a manufacturer of carbon anodes and
cathodes, and a smelter of aluminum. Spent potliners are
produced during the smelting of aluminum. Alcoa Badin Works has
been in operation since 1915 or 1916 and produces approximately
4800 tons per year of spent potliners (6). Spent potliners are
classified as K088 hazardous waste and contain cyanide complexes
(17,30). Reportedly, ABL was used for the disposal of K088 from
1915 or 1916 until 1960. Prior to ownership by Alcoa, the site
was used as a railroad right-of-way for a railway that was in
operation during construction of Badin Dam. After Alcoa
purchased the property, the railway was used to transport the
spent potliners and construction debris disposed of at ABL (24).
In 1988, the site was graded, capped with one foot of clay, and
seeded (16).

1.4 Permit and Regulatory History

ABL has never had any status under RCRA. The site has no
status under the Solid Waste Management Division (7).



1.5 Remedial Actions to Date

In 1988, Alcoa retained a contractor to install a cap on
the above-ground waste pile. The waste material was regraded
prior to installation of the cap. This cap consisted of a
subgrade layer to provide a smooth surface, a barrier layer of
one foot of silt or. silty clay with a compacted permeability of
less than 1 x 10~ cm/sec, and a final cover of topsoil. A
vegetative cover was installed over the topsoil (24).

1.6 Summary Trip Report

On November 14, 1990, the team of John P. McConney and Mark
Durway, both of the NC Superfund Section, conducted a site
sampling visit as part of the site screening investigation. At
1000 the team met with representatives of Alcoa at Alcoa Badin
Works. These representatives were Conrad Carter, Environmental
Protection Manager, and Larry McCaskill, Laboratory Supervisor.
They provided background information and accompanied the team
while sampling. Mr. Carter provided a copy of the engineering
report regarding the installation of the clay cap, a detailed
topographic map of the landfill, and records of the subsurface
exploration performed by Law Engineering in 1987. The team then
drove to the site, which is located 0.8 miles from the Alcoa
facility (8,9).

The team first toured the site, which was located roughly
400 feet from Lake Badin. The area surrounding the landfill is
heavily wooded and hilly. The landfill's access road has locked
gates at both the beginning of the access road and at the
entrance to the landfill but the landfill itself is unfenced.
The landfill itself is mostly well grassed, with several small
areas showing only patchy grass. There is one large area of the
landfill that showed evidence of erosion, upslope of the toe of
the landfill, and erosion control fences had been installed in
that area. Downslope of the eroded area, the toe of the
landfill is seeping water. This water appeared to be flowing
along the pathway of an intermittent creek leading to Lake Badin
but the creek bed was dry before reaching Lake Badin (8,9).

Following the tour, the team proceeded to take samples at
the landfill. (See site sketch in Appendix A) First,
background soil samples were taken. A background sampling
location was chosen on a ridge located southwest of the
landfill, roughly 30 feet from the boundary of the fill area. A
surface soil sample (ABL-S1) was taken, and a subsurface soil
sample (ABL-SB1) was taken at a depth of four feet. The team
then proceeded to the toe of the landfill and took a surface
soil sample (ABL-S2) roughly ten feet downgradient from the toe
of the landfill. The team attempted to obtain a subsurface soil
sample but the soil was too wet to auger successfully. A two
foot deep hole was dug at the base of the toe of the landfill so
that the seepage water could collect for later sampling. The
team proceeded downgradient from the landfill toe; roughly 100



feet from the landfill toe the soil was dry enough to auger
successfully. A six foot deep hole was augered and a subsurface
soil sample (ABL-SB2) was taken. In this hole, ground water was
reached, and a temporary monitoring well was installed. A
ground water sample (ABL-GW1) was taken from this monitoring
well. The team then sampled the seepage water (ABL-SW1) from
the previously dug hole at the base of the landfill toe (8,9).

Following this, the team proceeded to Lake Badin and took
an upstream surface water sample (ABL-SW2). A downstream
surface water sample (ABL-SW3) was then taken from near the
surface water intake located on the Badin Dam, approximately 1.5
miles from the landfill. This intake serves the Town of Badin
and provides drinking water to 1900 people. All samples were
taken in duplicate and were split with the Alcoa representatives
(8,9).

The team then exited the site and performed an off site
well survey. The Town of Badin has had a municipal water
distribution system in place since the building of Alcoa Badin
Works in 1915. According to the Alcoa representatives, the
nearest off-site well is located on the Alcoa Badin Works
property and is used as a source of nonpotable water. During
the well survey, there was no visible evidence of ground water
use inside of the city limits. The nearest off-site drinking
water wells found during the survey are located approximately
1.2 miles northeast of the site on Highway 740 (4,8,9).



distance limit, as well as two located immediately upstream and
two located downstream of the target distance limit. The
surface water intake located inside of the target distance limit
is located on the face of Badin Dam, approximately 1.5 miles
from the probable point of entry of the site drainage, and
serves the GBWD. There are two surface water intakes used to
supply drinking water located downstream of the fifteen mile
target distance limit. The first is located 16.5 miles from the
probable entrance of site drainage and the second is located
19.25 miles downstream of the probable entrance of the site
drainage. There are two surface water intakes used to supply
drinking water to the City of Albemarle located upstream of Lake
Badin on the Yadkin River. These intakes are judged to be
located outside of the target distance limit and are not
threatened by the site. There are three fisheries located
within the target distance limit. The first is Lake Badin,
which is an excellent fishery, one of the best and heaviest used
in the state of North Carolina. The second fishery is Falls
Lake and the third fishery is Lake Tillery. Approximately 50%
of the length of Lake Tillery is located inside of the target
distance limit, and this is an excellent fishery, comparable to
Lake Badin.

Due to the low number of potential targets threatened by
the site, no further remedial action is recommended under
CERCLA.



2.0 Environmental Setting

2.1 Topography

Alcoa Badin Lake lies within the upland section of the
Piedmont physiographic province, which is an uplifted,
submaturely to maturely dissected peneplane. The sedimentary
rocks in the area strike generally northeast-southwest. The
igneous intrusives are generally elongated and strike
northeast-southwest. The relative resistance of the different
rock types to erosion determines the topographic expression in
the area (10) . The site is located in an area of minimal
flooding, that is, an area with a greater than 500-year flood
hazard (20) .

Drainage from the site flows northeast to Lake Badin along
the pathway of a small intermittent creek (8,9). The overland
flow along this pathway is approximately 450 feet, with a drop
of roughly 80 feet (4,13). Therefore the slope of the
intervening terrain is 18%.

2.2 Surface Waters

The site area and the surrounding area are drained by the
Yadkin-Pee Dee River and its tributaries. The site itself
drains to Lake Badin, which is a part of the Yadkin-Pee Dee
River (4). The end of the fifteen mile target distance limit is
reached on the Pee Dee River, near the point where Cedar Creek
drains into Lake Tillery (4). Lake Badin and the entire
downstream fifteen mile target distance limit are classified as
WS-III&B water bodies. These water bodies are suitable for
drinking water, primary and secondary recreation, fish and
wildlife propagation, and agriculture (12).

There is one surface water intake used to supply drinking
water located within the fifteen mile target distance limit, as
well as two located immediately upstream and two located
downstream of the target distance limit. The surface water
intake located inside of the target distance limit is located on
the face of Badin Dam, approximately 1.5 miles downstream of the
probable point of entry (PPOE) of the site drainage. This
intake is owned and operated by Alcoa and is used to supply
water for Alcoa Badin Works and the Greater Badin Water
District, which serves the residents of the town of Badin. This
intake withdraws between 1,000,000 and 1,200,000 gallons per day
and supplies water only to the systems previously mentioned
(25). The Greater Badin Water District is managed by Stanly
County, who reported that 650 meters with a population of 1774
individuals are served by the system (22,30).

There are two surface water intakes located downstream of
the fifteen mile target distance limit. The first is located
16.5 miles from the PPOE of the site drainage and is near



Norwood Beach. This intake is operated by the Town of Norwood
and withdraws between 500,000 and 600,000 gallons of water daily
to supply drinking water to 2,000 individuals. Montgomery
County operates a surface water intake located 19.25 miles
downstream of the PPOE of the site drainage. This intake
withdraws approximately 1,000,000 gallons of water daily (25).

There are two surface water intakes used to supply drinking
water located upstream of Lake Badin on the Yadkin River. The
first is located at the Tuckertown reservoir and the second is
located near where the railroad tracks cross the Yadkin River.
These intakes are judged to be located outside of the target
distance limit and are not threatened by the site. The City of
Albemarle operates these intakes and withdraws 10,000,000
gallons per day, providing drinking water to the 23,400
individuals. This system also provides water to Stanly County
(19,25).

There are three fisheries located within the target
distance limit. The PPOE of the site drainage is located in the
first fishery. This is Lake Badin, which is an excellent
fishery, one of the best and heaviest used in the State of North
Carolina. This is a large lake, roughly 5,000 acres, and
supports 398.26 pounds/acre of fish. There is both sport and
commercial fishing at the lake. In 1980 there were 69,408
pounds of fish harvested and consumed and 159,000 hours of
fishing pressure. Both the amount harvested and the fishing
pressure have increased considerably since 1980. The commercial
fishing is mainly catfish trapping and approximately 5,000
pounds per year are harvested.

The other fisheries are located on the Pee Dee River,
downstream of Lake Badin. The second fishery is Falls Lake,
located immediately upstream of Falls Dam, which is 4.0 miles
downstream of the PPOE of the site drainage. There is sport
fishing at this lake but no harvest data was available. There
is no commercial fishing at this lake. The third fishery is
Lake Tillery and approximately 50% of the length of this lake is
located inside of the target distance limit. This lake is
located immediately upstream of Tillery Dam, which is 19.25
miles downstream of the PPOE of the site drainage. This is also
a large lake, roughly 5,000 acres, and this is also an excellent
fishery, comparable to Lake Badin. Exact data is not available
but both the harvest and the fishing pressure are similar to
Lake Badin. The commercial fishing is mainly catfish trapping
and approximately 5,000 pounds per year are harvested. There is
a yearly migration of white bass through Lake Tillery to the
Uwharrie River, which drains into the Pee Dee River 5.5 miles
downstream of the probable entrance of the site drainage. The
spawning ground of the white bass is located on the Uwharrie
River and a large harvest is collected from these white bass
(18).



2.3 Geology. Soils, and Ground Water

The soil in the site area is a stiff to very stiff red
brown fine sandy clayey silt. This soil and the above ground
waste pile are underlain by a residual firm red-brown fine sandy
silty clay. The thickness of this clay layer beneath the site
is not known but it was at least eight feet thick in a soil
boring performed near the middle of the landfill (13).

The Carolina volcanic-sedimentary group underlies all of
Stanly County. This is a northeast trending band of volcanic,
sedimentary, and low rank metamorphic rocks that crop out across
the entire State in the eastern and central Piedmont. ABL and
the immediate site area are underlain by the laminated argillite
unit. This unit is composed primarily of thin beds, or laminae,
of clay and silt-sized material. The laminae give the rock a
banded or striped appearance. The rock has a well-developed
bedding-plane cleavage and sometimes has an incipient
axial-plane cleavage. The unweathered rock is dark gray; when
weathered the rock is shades of red and yellow and produces
light-gray and yellow soils. The area to the west of the site
is underlain by the tuffaceous argillite unit. The tuffaceous
argillite typically conformably overlies the laminated
argillite. This unit is composed of felsic tuffaceous argillite
and graywacke, and contains basic tuffaceous argillite, felsic
tuff, mafic tuff and flow material. The major rock types have
similar hydrologic properties. The area to the east of the site
is underlain by the upper volcanic unit. This unit is composed
of rhyolite, basaltic tuff and andesitic tuff. The rocks of
this unit conformably overlie the rocks of the tuffaceous
argillite and laminated argillite units. The rhyolite is
typically a dense, fine-grained flow rocks that weathers to
soils that are light gray to buff and vermilion in color. The
basaltic tuffs are composed of basaltic lithic-crystal tuffs and
weathers to a dark-brown clayey soil. The andesitic tuff
weathers to produce a clayey, maroon-colored soil (10).

Ground water in the area is contained in the interstices of
the soil and in the secondary interstices of the underlying
formations. The ground water in the site area flows toward Lake
Badin and the Pee Dee River. Average well depths in the area
range from 75 to 200 feet below land surface. Well yields may
be as high as 200 gallons per minute (gpm) but are more commonly
in the 5 to 35 gpm range (7,10). There is one
aquifer-of-concern that begins in the saprolite and extends into
the crystalline bedrock. A drinking-water well located 1.5 NE
of Badin encountered ground water at 23 feet (10). A boring
performed at the landfill site encountered ground water
approximately 23 feet below the fill material (13). The team
from the NC Superfund Section encountered ground water at a
depth of approximately 4 feet at a location that was
downgradient and 100 feet from the landfill, between the
landfill and the lake (8,9).



2.4 Climate and Meteorology (1,2)

Seasonal Temperatures: (°F)
Mean Max.
Mean Min.
Mean

January
56
30
45

July
91
66
80+

Precipitation: (inches) Mean Annual Precipitation: 46
Mean Annual Evaporation: 41
Net Annual precipitation: 5
Mean Annual snowfall: 5
One year 24-hr, rainfall: 3.0

Storm Events: Mean days/year with thunderstorms: 50
Prevailing winds and wind speeds: SW at 9

3.5 Land Use and Population Distribution

ABL is located in a rural area, and the immediate site area
is heavily wooded. There is no resident population and there
are no workers at the site. The population residing within four
miles of the site is as follows:

Onsite has a population of zero individuals.
> 0 to 1/4 mile has a population of zero individuals.
> 1/4 to 1/2 mile has a population of 232 individuals.
> 1/2 to 1 miles has a population of 552 individuals.
> 1 to 2 miles has a population of 1231 individuals.
> 2 to 3 miles has a population of 1373 individuals.
> 3 to 4 miles has a population of 1624 individuals

(29,31).

The nearest large industry is the Alcoa Badin Works facility,
located 0.8 mile southwest of the site. The majority of Badin
is located within a mile of the site and the town of Albemarle
is located five miles from the site (4).

3.6 Water Supply

Ground water is the only source of drinking water available
to some of the residents within four miles of the site.
However, the majority of the population residing in the
surrounding area are provided drinking water by a municipal
water system and a county water system. The population
utilizing ground water obtained from wells located within four
miles of the site as drinking water is as follows:

0 to 1/4 mile has a population of zero individuals.
> 1/4 to 1/2 mile has a population of zero individuals.
> 1/2 to 1 miles has a population of zero individuals.



> 1 to 2 miles has a population of 175 individuals.
> 2 to 3 miles has a population of 396 individuals.
> 3 to 4 miles has a population of 516 individuals (26,31).

The nearest drinking water well is located 1.3 miles from the
site (4,8,9).

There are two separate water systems in the area that
provide drinking water to the residents. Stanly County operates
both of these systems; however, the water source for these
systems and the areas served are different. The Stanly County
Department of Public Works operates a county-wide system serving
residents outside of the City of Albemarle and Badin. This
system purchases its water from the City of Albemarle and serves
2,000 meters in the county. The City of Albemarle obtains its
water from unthreatened surface water intakes. The Greater
Badin Water District (GBWD) is operated by Stanly County under a
special commission but this system serves only the residents of
the Town of Badin. GBWD obtains its water from an intake
located at Badin Dam and provides drinking water to 1900
individuals. Under special circumstances this system can obtain
its water from Stanly County (15,22,24,25). The only public
water system utilizing ground water obtained from wells located
within 4 miles of the site as drinking water is Morrow State
Park. These wells serve three residents and the transient
population visiting the park. The main well used for the
permanent residents, the park rangers, is located within the 2
to 3 mile radius (21,23).

2.7 Sensitive Environments

There are no sensitive environments located within 1/2 mile
of the site. There is a National Forest and a State Park
located near the site. Uwharrie National Forest is located one
mile from the site, east of the site and along the surface water
pathway. Morrow Mountain State Park is located 4.25 miles from
the site along the surface water pathway (4) . There are no
wetlands located within 1/4 mile of the site or along the
surface water pathway. The nearest critical habitat of an
endangered or threatened species is located approximately 40
miles from the site and is for the Cape Fear Shiner (3).



3.0 Waste Types and Quantities

3.1 Waste Quantities

Alcoa generates one waste stream at its Badin facility,
spent potliners from primary aluminum reduction. This is
classified as K088 RCRA hazardous waste. The Alcoa Badin
facility has been in operation since 1915 or 1916 and reportedly
used the site for disposal of K088 waste from the beginning of
operations until 1960, a total of 44 to 45 years (16,17).
According to the RCRA Part A application filed by Alcoa Badin
Works in November of 1980, Alcoa produces 4800 tons per year of
spent potliners (6) . Assuming a constant rate for the
production and disposal of K088 waste over the life of the site,
a total of 216,000 tons of K088 waste may have been disposed of
at the site.

3.2 Waste Disposal Methods and Locations

ABL is an above ground waste pile used for the disposal of
K088 waste. Prior to ownership by Alcoa, the site was used as a
railroad right-of-way for a railway used during construction of
Badin Dam. Alcoa used the railway for transportation of the
K088 waste and disposed of the waste beside the railway (24).
The waste pile was uncovered until 1988, when the waste pile was
graded and one foot cap of clay installed. ABL is two to three
acres in extent and consists of the one waste pile (13,16).

3.3 Waste Types

The waste disposed of at ABL is K088 waste and contains
cyanide complexes (30) . This waste is in the form of a solid,
either powdered or in the shape of a brick.

Samples taken during the site sampling visit include ground
water, surface and subsurface soil, and surface water from Lake
Badin. Cyanide was not found in any of the samples taken during
the site investigation sampling visit. Elevated levels of
acetone were found in the ground water sample taken from the
downgradient temporary monitoring well and in the subsurface
soil sample taken from the boring for the monitoring well. Due
to the site slope, an upgradient ground water sample could not
be taken (see waste pile provile map). The upgradient
subsurface soil sample did not contain any compounds present
above the detection limit. The level of acetone found in the
ground water was 100 times the detection limit and the level of
acetone found in the downgradient subsurface soil sample was 400
times the detection limit (27).



4.0 Laboratory Data

4.1 Laboratory Data Summary

Sample Type
and location

Sample Number
Field/Lab

Results

Background Samples

Background
surface soil
(ABL-S1)

Background
subsurface
soil
(ABL-SB1)

Badin Lake
background
surface water
(ABL-SW2)

15915/28180

12349/907236

15916/28181

12350/907237

15921/28186

12357/907244P&T
12358/907245BNA

Inorganics - background
levels
Organics - all compounds
BDL

Inorganics - background
levels
Organics - all compounds
BDL

Inorganics - background
levels
Organics - all compounds
BDL

Source Samples

Temporary
monitoring
well
(ABL-GW1)

Landfill Toe
surface soil
sample
(ABL-S2)

Downgradient
subsurface
soil sample
(ABL-SB2)

Landfill
Toe
- seepage
water
(ABL-SW1)

15919/28184

12353/907240P&T
12354/907241BNA

15917/28182

12351/907238

15918/28183

12352/907239

15920/28185

12355/907242P&T
12356/907243BNA

Inorganics - no signifi-
cant levels *
Organics - no significant
levels except Acetone at
1014 mg/kg (100 x DL)

Inorganics - no signifi-
cant levels
Organics - all compounds
BDL

Inorganics - no signifi-
cant levels
Organics - no significant
levels except Acetone at
4091 mg/kg (400 x DL)

Inorganics - no signifi-
cant levels
Organics - all compounds
BDL



Badin Lake
Dam -
downstream
surface water
(ABL-SW3)

15922/28187

12359/907246P&T
12360/907247BNA

Inorganics - no signifi-
cant levels
Organics - all compounds
BDL

Quality Control Samples

Trip Blank
(VOC only)

Preservative
Blank
(Nitric Acid)

Preservative
Blank
(NaOH)

12361/907248

15923/28188

15924/28189

Organics - all compounds
BDL

Inorganics - all compounds
BDL

Inorganics - cyanide (only)
BDL

* significant levels = 3
3
x detection limit (DL)
x background (BKGND)

or

4.2 Quality Assurance Review

During the sampling visit to the site, both a Trip Blank
and two Preservative Blanks were transported to the field and
were handled and treated in the same manner as the background
and source samples. These blanks were prepared as per the
Engineering Support Branch Standard Operating Procedures and
Quality Assurance Manualf April 1, 1986. Laboratory analysis
of the Trip blank and the Preservative blanks indicate that
no contamination of these blanks occurred during the sampling
visit.



5.0 Toxicological/Chemical Characteristics

(taken from Ref. 28)



ACETONE
CAS RN: 67641 NIOSH #: AL 3150000
mf: C3H6O; mw: 58.09
Colorless liquid, fragrant mint-like odor, mp: —94.6°, bp:
56.48°, ulc = 90, flash p: 0°F (CC), lei = 2.6%, uel =
12.8%, d: 0.7972 @ 15°, autoign. temp, (color): 869°F,
vap. press: 400 mm @ 39.5°, vap. d: 2.00. Misc in water,
ale, and ether.

SYNS:
ACETON (GERMAN, DUTCH, PO-

LISH)
D1METHVLFORMALDEHYDE
DIMETHYLKETAL
DIMETHYL KETONE
1CETONE PROPANE

BETA-KETOPROPANE
METHYL KETONE
PROPANONE
2-PROPANONE
PYROACETIC ACID
PYROACETIC ETHER

TOXICITY DATA: 2-1
ihl-man TDLo = 440 ^g/MV6M
ihl-man TDLo: 10 mg/MV6H
orl-mus LD50:3000 mgAg
eye-hmn 500 ppm
skn-rbt 395 mg open MLD
cye-rbt 3950 ug SEV
ihl-hmn TCLo:500 ppm:EYE
ihl-man TCLo= 12000 ppm/4H:CNS
link-man LDLo:ll59 mgAg
orl-rat LD50:9750 mg/kg
ihl-rat LCLo = 64000 ppm/4H
ipr-rat LDLo'SOO mg/kg
ihl-mus LCLo: 110000 mg/m3/62M
ipr-mus LD50=1297 mgAg
orl-dog LDLo:24 gmAg
ipr-dog LDLo'S gm/kg
scu-dog LDLo = 5 gm/kg
orl-rbt LDSO'SSOO mgAg
skn-rbt LD50:20 gmAg
scu-gpg LDLo:5000 mgAg

CODEN:
GISAAA 42(8)42,77
GISAAA 42(8)42,77
PCJOAU 14,162,80
JIHTAB 25,282,43
UCDS** 5/7/70
AJOPAA 29,1363,46
JIHTAB 25,282,43
AOHYA3 16,73,73
85DCAI 2,73,70
UCDS«» 5/7/70
AIHQA5 17,129,56
JPPMAB 11,150,59
AGGHAR 5.1,33
SCCUR* -.1,61
AEXPBL 18,218,1884
AEXPBL 18,218.1884
AEXPBL 18,218,1884
12VXA5 8,7,68
UCDS" 5/7/70
AGGHAR 5,1,33

Aquatic Toxicity Rating: TLm96:over 1000 ppm
WQCHM* 4,-,74.

TLV: Air: 750 ppm DTLVS* 4,5,80. Toxicology Review:
27ZTAP 3,7,69. OSHA Standard: Air: TWA 1000 ppm
(SCP-A) FEREAC 39,23540,74. DOT: Flammable
Liquid, Label: Flammable Liquid FEREAC 41,
57018,76. Occupational Exposure to Ketones recm std:
Air: TWA 590 mg/m3 NTIS** "NIOSH Manual of
Analytical Methods" VOL 1 127, VOL 2 SI. Reported
in EPA TSCA Inventory, 1980.

THR: A hmn EYE, CNS. A skn, eye irr @ 500 ppm.
MOD ipr, unk. LOW orl, ihl, ipr, scu skn. VERY
LOW via dermal route. Acetone is narcotic in high
cone. In industry, no injurious effects from its use
have been reported, other than the occurrence of
skn irr resulting from its defatting action, or head-
ache from prolonged inhal. A food additive permitted
for human consumption. A common air contami-
nant.

Fire Hazard: Dangerous, when exposed to heat or name
or oxidizers. Incomp: with (CHC13 + a base), CrO,
Cr(OCl)2, (nitric -f acetic acid), (nitric + sulfuric acid),
NOC1, nitrosyl perchlorate, nitryl perchlorate, permo-
nosulfuric acid, potassium tert-butoxide, NaOBr, (sul-
furic acid + potassium dichromate), (thio-diglycol +
hydrogen peroxide), trichloromelamine, bromoform,
air, HNO3, activated C, chloroform, H2SO«, BF3, Br2,
chromyl chloride, H2O2, F2O2, SC12, thiotrithiazyl per-
chlorate, H2O5S.

Explosion Hazard: Mod when vapor is exposed to flame.
Disaster Hazard: Dangerous, due to fire and explosion

hazard, can react vigorously with oxidizing materials.
To Fight Fire: CO2, dry chemical, alcohol foam.
For further information see Vol. 1, No. 4 of DPIM re- •

port.



CYANIDE
CAS RN: 57125
mf: CM"; mw: 26.02
SYN: CYANURE (FRENCH)

TOXICITY DATA:
ipr-mus LD50=3 mj/kg

N1OSH #: GS 7175000

CODEN:
NATO AS 228,1315,70

TLV: Air: 5 mg/m3 DTLVS* 4,109,80. Toxicology Re-
view: CLCHAU 19,361,73. "NIOSH Manual of Ana-
lytical Methods" VOL 1 116, VOL 3 S250. Reported
in EPA TSCA Inventory, 1980.

THR: Cyanide directly stimulates the chemoreceptors of
the carotid and aortic bodies with a resultant hyper-
pnea. Cardiac irregularities are often noted, but the
heart invariably outlasts the respirations. Death is due
to respiratory arrest of central origin. It can occur
within seconds or minutes of the inhalation of high
concentrations of hydrogen cyanide gas. Because of
slower absorption, death may be more delayed after
the ingestion of cyanide salts, but the critical events
still occur within the first hour.

Two other sources of cyanide have been responsible
for human poisoning. One of these is amygdalin, a cya-
nogenic glycoside found in apricot, peach, and similar
fruit pits and in sweet almonds. Amygdalin is a chemi-
cal combination of glucose, benzaldehyde, and cyanide
from which the latter can be released by the action
of /J-glucosidase or emulsin. Although these enzymes
are not found in mammalian tissues, the human intesti-
nal, microflora appears to possess these or similar en-
zymes capable of effecting cyanide release resulting in
human poisoning. For this reason amygdalin may be
as much as 40 times more toxic by the oral route as
compared with intravenous injection. Amygdalin is the
major ingredient of Laetrile, and this alleged anticancer
drug has also been responsible for human cyanide poi-
soning. An ethical drug that may also cause cyanide
poisoning in overdose is the potent vascular smooth
muscle relaxant sodium nitroprusside. Although nitro-
prusside is related chemically to ferricyanide, unlike
the latter it penetrates into erythrocytes and reacts with
hemoglobin to release its cyanide (Smith and Kruszyna,
1974). Fortunately, the therapeutic margin for nitro-
prusside appears to be quite large.

Cyanide is commonly found in certain rat and pest
poisons, silver and metal polishes, photographic solu-
tions, and fumigating products. Compounds such as
potassium cyanide can also be readily purchased from
chemical stores. Cyanide is readily absorbed from all
routes, including the skin, mu mem, and by inhal, al-
though alkali salts of cyanide are toxic only when in-
gested. Death may occur with ingestion of even small
amounts of sodium or potassium cyanide and can occur
within minutes or hours depending on route of expo-
sure. Inhalation of toxic fumes represents a potentially
rapidly fatal type of exposure. Sodium nitroprusside
(Smith and Kruszyna, 1974) and apricot seeds (Sayre
and Kaymakcalan, 1964) have also caused cyanide poi-
soning. A blood cyanide level of greater than 0.2 u.g/
ml is considered toxic. Lethal cases have usually had
levels above 1 jig/ml. Clinically, cyanide poisoning is

reported to produce a bitter, almond odor on the breath
of the patient; however, only a small proportion of
the population is genetically able to discern this charac-
teristic odor. Typically, cyanide has a bitter, burning
taste, and following poisoning, symptoms of salivation,
nausea without vomiting, anxiety, confusion, vertigo,
giddiness, lower jaw stiffness, convulsions, opisthoto-
nos, paralysis, coma, cardiac arrhythmias, and transient
respiratory stimulation followed by respiratory failure
may occur. Bradycardia is a common finding, but in
most cases heartbeat usually outlasts respiration (Wex-
ler et al., 1947). A prolonged expiratory phase is consid-
ered to be characteristic of cyanide poisoning.* The
volatile cyanides resemble hydrocyanic acid physiologi-
cally, inhibiting tissue oxidation and causing death
through asphyxia. Cyanogen is probably as toxic as
hydrocyanic acid; the nitriles are generally considered
somewhat less toxic, probably because of their lower
volatility. The non-volatile cyanide salts appear to be
relatively non-toxic systemically, so long as they are
not ingested and care is taken to prevent the formation
of hydrocyanic acid. Workers, such as electroplaters
and picklers, who are daily exposed to cyanide solutions
may develop a "cyanide" rash, characterized by itching,
and by macular, papular, and vesicular eruptions. Fre-
quently there is secondary infection. Exposure to small
amounts of cyanide compounds over long periods of
time is reported to cause loss of appetite, headache,
weakness, nausea, dizziness, and symptoms of irr of
the upper respiratory tract and eyes. See also specific
compounds.

Fire Hazard: Mod, by chemical reaction with heat, mois-
ture, acid. Many cyanides evolve hydrocyanic • acid
rather easily. This is a flam gas and is highly toxic.
Carbon dioxide from the air is sufficiently acidic to
liberate hydrocyanic acid from cyanide solutions. See
also hydrocyanic acid.

Explosion Hazard: See hydrocyanic acid. Explodes if
melted with nitrite or chlorate @ about 450°. Violent
reaction with F2, Mg, nitrates, HNOS, nitrites.

Disaster Hazard: Dangerous; on contact with acid, acid
fumes, water or steam, they will produce toxic and
flam vapors.

• Casarett and Doull's,"Toxicology, the basic Science of Poisons" 2nd
ed. Doull, KUassen and Amdur (eds). Macmillan Pub. Co. Inc. New
York, N.Y.
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1.0 INTRODUCTION 
 
This report is the next step in advancing the Corrective Measures Study outlined in the Corrective 
Measures Study (“CMS”) Work Plan approved March 25, 2009, by the North Carolina Department of 
Environment and Natural Resources (“NCDENR”), Division of Waste Management.  This report 
describes the field activities and results outlined in the Phase 3 Engineering Data Collection Work Plan 
submitted on April 15, 2011, for collecting information to support or reject potentially identified technical 
alternatives to be applied to the Alcoa Badin Landfill, Old Brick Landfill, and the Alcoa Badin Works 
Main Plant ("Sites").   
 
The Alcoa Badin Landfill, Old Brick Landfill, and the Alcoa Badin Works Main Plant are located in the 
town of Badin, Stanly County, North Carolina.  Figure 1-1 is an excerpt from a United States Geological 
Survey (“USGS”) 7.5-minute topographical quadrangle map showing the locations of the Sites as well as 
topographic features. 
 
1.1 Background 
 
In March 1990, Alcoa filed a RCRA Part B permit application with USEPA for the on-site storage of 
hazardous wastes for greater than 90 days.  In response to the permit application, USEPA Region IV 
performed a RCRA Facility Assessment (“RFA”) of the Alcoa Badin Works and associated off-site 
locations.  The RFA identified at total of 34 SWMUs and 2 Areas of Concern (“AOCs”).  Alcoa added an 
additional twelve SWMUs after the initial RFA was completed.  The North Carolina Department of 
Environment, Health, and Natural Resources Division of Solid Waste Management (now the NCDENR 
Division of Waste Management), in cooperation with USEPA Region IV, issued the final RCRA Part-B 
Permit to Alcoa on March 30, 1992.  Part VII of Alcoa’s RCRA permit outlined the Corrective Action 
activities to be conducted at Alcoa Badin Works.  
 
The initial step in the Corrective Action process was confirmatory sampling at seven SWMUs to verify if 
a release had occurred.  Based on the results of the RFA and the confirmatory sampling, a RCRA Facility 
Investigation (“RFI”) was conducted at 16 SWMUs and AOCs.  Alcoa completed the RFI and a report 
was issued to the NCDENR in March 2001.   
 
Alcoa conducted Interim Measures activities at a number of the Badin Works SWMUs prior to the RCRA 
Facility Investigation.  The results of these Interim Measures activities were incorporated into the final 
RFI Report.  The RCRA Investigation work findings supported a “No Further Actions” status by the 
NCDENR for 22 of the facility's SWMUs.  The RCRA Facility Investigation report identified 
groundwater in three areas of the facility as needing further actions.  These areas were: the Alcoa/Badin 
Landfill (“SWMU No. 2”); Old Brick Landfill (“SWMU No. 3”); and the groundwater northern portion of 
the Main Plant.  NCDENR approved the RCRA Corrective Action Investigation Report in their letter of 
December 19, 2007.  
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Alcoa/Badin Landfill (“ABL”) (SWMU No. 2) 
 
The RFI results showed no Constituents of Interest (“COIs”) present in soil adjacent to the Alcoa/Badin 
landfill at concentrations exceeding the conservative risk-based screening values.  As a result, soils 
surrounding SWMU No. 2 do not pose unacceptable risk to potential current or reasonably anticipated 
future receptors.  However, the RFI did show one constituent in groundwater exceeding the screening 
value in a single well down gradient of the landfill.  This constituent was total cyanide.  A screening level 
risk assessment was conducted on the first receptor for groundwater down gradient of the landfill.  This 
receptor is Little Mountain Creek and it showed that no COIs are present at concentrations exceeding 
applicable human health screening values.  The unit was retained in the Corrective Action process 
because of the detection of total cyanide in one groundwater well above the regulatory standard. 
 
Old Brick Landfill (“OBL”) (“SWMU No. 3”) 
 
The 2001 RFI report demonstrated that there were no COIs present in soils adjacent to the Old Brick 
Landfill at concentrations exceeding the conservative risk-based screening values.  As a result, soils do 
not present a risk.  The RFI results did show groundwater in a few wells contained total cyanide that 
exceeded the screening values.  The unit was retained in the Corrective Action process because of the 
detection of total cyanide in selected groundwater wells above the regulatory standard.  Alcoa upgraded 
the OBL cover system in 2006 to eliminate point source discharges to surface water under facility’s 
NPDES Permit.  This upgrade consisted of cover system reconfiguration to mitigate surface water 
infiltration, control storm water flow, and manage storm water run-off through infiltration or controlled 
discharge under the NPDES permit.  
 
Alcoa Badin Works Main Plant  
 
Alcoa conducted interim measures activities at a number of SWMUs within the main plant to address 
residual surface soil impacts prior to the RFI.  The subsequent RFI demonstrated that COI impacted soils 
were addressed by the interim measures work and soil removal activities.  No further action was required 
to address direct contact pathways for soils at the SWMUs and AOCs in the plant area.  However, the RFI 
did identify cyanide, fluoride, arsenic, trichloroethene and trichloromethane (chloroform) as the only 
constituents of concern in groundwater along the northeast side of the main plant.  
 
Alcoa conducted further site wide investigation of groundwater to characterize fluoride and total cyanide 
impacts in 2005 and 2006.  During this investigation several new groundwater wells were installed at the 
facility.  In February 2005 and February 2006, groundwater samples were collected from new and a 
number of existing monitoring wells at the facility.  Results of this investigation indicated groundwater 
flow occurs in the Northwest Valley along two axes to the northeast and the east.  Primary direction of 
groundwater flow is to the east and the lesser flow is to the northeast.  Fluoride and cyanide distribution in 
groundwater shows flow is preferential in those directions. 
 
Groundwater within the northern Main Plant area was retained in the Corrective Action process as a result 
of the RFI and subsequent groundwater investigation.  The primary COIs for groundwater are free 
cyanide and fluoride.    
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2.0  SCOPE OF WORK 
 
The tasks that were performed as part of this study included the following:  
 

1. Fill Assessment – Delineate the lateral and vertical extent of fill through soil borings, soil 
sample collection, and laboratory analysis.  A fill assessment was conducted on the following 
units: 
a. Alcoa Badin Landfill (SWMU No.2) 
b. Alcoa Badin Works Plant - Waste Oil Storage Area (SWMU No. 35)  
c. Alcoa Badin Works Plant - Pine Tree Grove Area (SWMU No.44)  
d. Alcoa Badin Works Plant - West SPL Area (SWMU No.46) 

 
2. Hydrogeological Assessment – Characterize the correlation of groundwater surface within 

filled areas through potentiometric monitoring.  A hydrogeological assessment was conducted 
on the following units: 
a. Alcoa Badin Landfill (SWMU No.2) 
b. Alcoa Badin Works Plant - Northwest Valley  

 
3. Water Quality Assessment - Evaluate the water quality through groundwater sampling, surface 

water sampling, and analysis.  A water quality assessment was performed at the following 
units or area; 
a. Alcoa Badin Landfill (SWMU No.2) Groundwater 
b. Little Mountain Creek Surface Water 
c. Old Brick Landfill (SWMU No.3) Groundwater 
d. Old Brick Landfill Surface Water 
e. Alcoa Badin Works Plant Area Groundwater  
f. Badin Lake Surface Water 

 
A more detailed description of the tasks performed is provided below. 
 
2.1 Task 1 – Fill Assessment 
 
A fill assessment was conducted on the Alcoa Badin Landfill, Waste Oil Storage Area, Pine Tree Grove 
Area, and West SPL Area.  The activities conducted to complete this assessment are discussed below. 
 
2.1.1 Alcoa Badin Landfill (SWMU No.2)  
 
The ABL fill assessment was undertaken to better understand the fill distribution within the landfill 
footprint.  The investigation strategy for the assessment consisted of the following: 
 

1) A geophysical survey was conducted to determine the location of fill material using an 
electromagnetic survey ("EM").  An EM survey measures the contrasts in subsurface electrical 
conductivity.  The contrasts in subsurface electrical conductivity are indicatory of dissimilar 
materials such as highly conductive fill against less conductive fill and native soils; and  
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2) Historical topographic maps were located and geo-referenced to current topographic maps of the 

area for the purpose of assessing sequential filling activities.  In addition, existing boring logs 
were reviewed to verify the native ground surface profile prior to filling activities.  New soil 
boring/groundwater wells were installed to verify fill-native soil interface as indicated by 
historical topographic maps.  
 

2.1.2 Alcoa Badin Works Plant - Old Waste Oil Storage Area (SWMU No. 35) 
 
A fill assessment was conducted on the Old Waste Oil Storage Area to identify the extent of fill and 
further refine characterization of PCB soil impacts within this unit.  The results of the assessment were 
previously submitted to the NCDENR in the SWMU 35 CMS Engineering Investigation Summary Report 
dated August 31, 2011.  Results of the assessment indicated that PCB soil impact was limited in depth and 
did not impact groundwater beneath the SWMU. 
 
2.1.3 Alcoa Badin Works Plant - Pine Tree Grove Area (SWMU No.44)  
 
A fill assessment at the Pine Tree Grove Area was conducted to determine the nature and extent of the fill 
and to further understand if fill materials within these areas are impacting groundwater.  The investigation 
strategy for the assessment consisted of the following: 
 

1) A geophysical survey was conducted to determine the location of fill material using multiple 
geophysical technologies.  The technologies applied at this location consisted of EM, ground 
penetrating radar (“GPR”), and seismic refraction ("seismic") survey methods.  The EM survey 
method was utilized to identify areas of elevated conductivity that are indicative of dissimilar 
materials such as highly conductive fill against less conductive fill and native soils.  The GPR and 
seismic methods were deployed to distinguish the structure of fill material areas versus native 
material areas; and  
 

2) A drilling and sampling investigation was conducted at the Pine Tree Grove Area to verify or 
“truth” the results of the geophysical survey.  Six locations within the Pine Tree Grove were 
drilled to the fill-native soil interface, and soil cores collected and logged.  Discrete soil samples 
were collected from selected intervals in each soil core for laboratory analysis for fill material 
characterization.  The soil samples were delivered to TestAmerica Laboratories, Inc. in Savannah, 
Georgia for analysis for the presence of Total Cyanide and Total Fluoride.  

 
 
2.1.4 Alcoa Badin Works Plant - West SPL Area (SWMU No.46)  
 
A fill assessment at the West SPL Area was conducted to determine the nature and extent of the fill and to 
further understand if fill materials within these areas are impacting groundwater.  The investigation 
strategy for the assessment consisted of the following: 
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1) A geophysical survey was conducted to determine the location of fill material using multiple 
geophysical technologies.  The technologies applied at this location consisted of EM, GPR, and 
seismic survey methods.  These technologies were selected based on the rationale discussed in 
Section 2.1.3; and  
 

2) A drilling and sampling investigation was conducted at the West SPL Area to verify or “truth” the 
results of the geophysical survey.  Eleven locations within the West SPL Area were drilled to the 
fill-native soil interface, and soil cores collected and logged.  Discrete soil samples were collected 
from selected intervals in each soil core for laboratory analysis for fill material characterization.  
The soil samples were delivered to TestAmerica Laboratories, Inc. in Savannah, Georgia for 
analysis for the presence of Total Cyanide and Total Fluoride.  

 
2.2 Task 2 – Hydrogeological Assessment 
 
2.2.1 Alcoa Badin Landfill (SWMU No.2) Groundwater  
 
The ABL hydrogeological assessment was undertaken to better understand the groundwater within the 
landfill footprint.  The investigation strategy for the assessment consisted of the following: 
 

1) A routine groundwater elevation monitoring program was implemented to collect potentiometric 
head data from groundwater well network installed within and down gradient of the unit.  The 
purpose of the data collection effort was to evaluate groundwater surface within the fill; and   
 

2) A precipitation monitoring program was implemented to collect rain data at the landfill.  The 
purpose of the precipitation monitoring program was to evaluate inclement weather and seasonal 
effects on the groundwater surface.   

 
2.2.2 Alcoa Badin Works Plant Area Groundwater 
 
The Plant Area hydrogeological assessment was undertaken to better understand facility wide 
groundwater.  The investigation strategy for the assessment consisted of the following: 
 

1) A routine groundwater elevation monitoring program was implemented to collect potentiometric 
head data from groundwater well network.  The purpose of the data collection effort was to 
determine the groundwater gradient and flow direction at the plant and needed to provide a better 
understanding of the interaction of the groundwater with Badin Lake.   

 
2.3 Task 3 – Water Quality Assessment 
 
2.3.1 Alcoa Badin Landfill (SWMU No.2) Groundwater  
 
The Alcoa Badin Landfill underwent significant cover system improvements as an Interim Measures since 
the commencement of the RFI process.  The beneficial effects of this Interim Measures have not been 
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fully evaluated.  To gain an understanding of “Post” Interim Measures groundwater conditions, the 
investigation strategy for the assessment consisted of the following: 
 

1) A routine groundwater monitoring program was implemented to collect water quality data from 
selected wells in the existing groundwater well network.  The purpose of the data collection effort 
was to evaluate the potential effects of interim measures and cover system improvements on the 
groundwater water quality.   

 
2.3.2 Little Mountain Creek Water 
 
Results from the RFI showed one constituent in ABL groundwater exceeding the screening value in a 
single well down gradient of the landfill.  As part of the RFI, a screening level risk assessment was 
conducted on the first down gradient groundwater receptor, Little Mountain Creek.  The screening level 
risk assessment showed that no COIs were present at concentrations exceeding applicable human health 
screening values.  To confirm this current understanding, the investigation strategy for the assessment 
consisted of the following: 
 

1) A surface water sampling event was performed to collect water quality data from Little Mountain 
Creek at a downstream location.  The purpose of this sampling effort was to determine if the creek 
has been impacted by the Alcoa Badin Landfill.   

 
2.3.3 Old Brick Landfill (SWMU No. 3) Groundwater 
 
Significant cover system upgrades were performed at the Old Brick Landfill since the commencement of 
the RFI process.  This cover system upgrade was conducted in support of NPDES permit to eliminate a 
point source discharge.  The beneficial effect of the cover system upgrade has not been fully evaluated.  
Results from the RFI demonstrated that groundwater contained total cyanide that exceeded the screening 
values.  The unit was retained in the Corrective Action process because of the detection of total cyanide in 
groundwater wells above the regulator standard.  To gain an understanding of cover system upgrades on 
groundwater conditions, the investigation strategy for the assessment consisted of the following: 
 

1) A routine groundwater monitoring program was implemented to collect water quality data from 
selected wells in the existing groundwater well network.  The purpose of the data collection effort 
was to evaluate the potential effects of cover system upgrades on the groundwater water quality.   

 
2.3.4 Old Brick Landfill Surface Water 
 
Results from the RFI showed constituents in OBL groundwater exceeding the screening value.  A 
screening level risk assessment was conducted on the first down gradient groundwater receptor, Badin 
Lake.  The screening level risk assessment showed that no COIs were present at concentrations exceeding 
applicable human health screening values.  To confirm this current understanding, the investigation 
strategy for the assessment consisted of the following: 
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1) A surface water sampling event was performed to collect water quality data from Badin Lake.  
The purpose of this sampling effort was to determine if the lake has been impacted by the Old 
Brick Landfill.   

 
2.3.5 Alcoa Badin Works Plant Area Groundwater 
 
The RFI identified multiple constituents of concern in groundwater along the northeast side of the main 
plant primarily within the Northwest Valley.  To gain an understanding of the current groundwater 
conditions for the evaluation of potential alternative treatment technologies, the investigation strategy for 
the assessment consisted of the following:  
 

1) A groundwater sampling program was implemented to collect water quality data from selected 
wells in the existing groundwater well network.  The purpose of the data collection effort was to 
evaluate the effects of interim measures, assess current conditions, and provide data to evaluate the 
potential applicability of monitored natural attenuation, permeable reactive barriers, and other 
technologies.   

 
2.3.6 Badin Lake Surface Water 
 
Results from the RFI showed constituents in Northwest Valley groundwater exceeding the screening 
values.  A screening level risk assessment was conducted on the first down gradient groundwater receptor, 
Badin Lake.  The screening level risk assessment showed that no COIs were present at concentrations 
exceeding applicable human health screening values.  To confirm this current understanding, the 
investigation strategy for the assessment consisted of the following: 
 

1) A surface water sampling event was performed to collect water quality data from Badin Lake.  
The purpose of this sampling effort was to determine if the lake has been impacted by the 
groundwater concentrations present in the Northwest Valley area.   
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3.0 RESULTS 
 
The results of the fill assessment, hydrogeological assessment and water quality assessment are presented 
below.   
 
3.1 Task 1 – Fill Assessment 
 
A fill assessment was conducted on the Alcoa Badin Landfill, Waste Oil Storage Area, Pine Tree Grove 
Area, and West SPL Area.  The results from this assessment are discussed below. 
 
3.1.1 Alcoa Badin Landfill (SWMU No.2)  
 
The Alcoa Badin Landfill was utilized Alcoa and the community in Stanly County as a local “dump” for 
general municipal refuse and industrial debris.  The ABL was created by filling in a natural ravine, which 
extends from south of Wood Street towards Little Mountain Creek.  The unlined landfill is located 
approximately 500 ft south of the fenced plant area and occupies approximately 14 acres.  Alcoa ceased 
operations of the landfill in the mid-1970’s.  The landfill was graded, covered with native soils, and 
seeded with grass.  
 
The fill assessment at the ABL was conducted by evaluating the 2007 geophysical survey, installing soil 
borings and monitoring wells in and around the landfill, and comparing early 20th century topographic 
maps with current topographic maps of the area.  
 

Geophysical Survey 
 
The original boundary of SWMU No. 2 was determined based upon physical features and investigation 
data.  A portion of the eastern edge of the landfill is bordered by the Alcoa Power and Generating Inc. 
(“APGI”) high voltage electrical substation and switchyard.  In 2007, landfill waste material was 
encountered found in a civil engineering boring advanced within the APGI switchyard.  Material 
encountered in the boring was consistent with the known material managed at the landfill.  Geo Solutions, 
Inc. ("Geo Solutions"), an independent geophysical firm, was contracted to conduct a survey to estimate 
the horizontal footprint of the ABL.   
 
The geophysical surveys incorporated both EM and GPR techniques to determine the horizontal extent of 
this unit.  Details of the 2007 geophysical survey of the ABL area have been previously submitted to the 
NCDENR in a report entitled “Investigation Summary Report, Alcoa, Inc. Old Badin Landfill and APGI 
Switchyard, Badin, North Carolina” dated February 22, 2008.  A copy of the geophysical survey is 
included in Appendix A.    
 

Soil Boring Installation 
 
The geophysical survey results were verified by soil “truthing” borings.  A total of 13 soil borings were 
installed.  Municipal/industrial waste-based fill material was observed at approximately 7 to 8 feet below 
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land surface (“bls”) in three soil borings (SB-10, SB-11, and SB-12).  No municipal/industrial waste-
based fill material was observed in the other ten soil borings.    
 
When the geophysical data was correlated with soil boring information, a determination of the horizontal 
extent of buried fill material within the landfill footprint was made.  An updated landfill boundary map 
based upon this new information showed a slight shift of eastern border into the APGI substation area.  
Alcoa provided a revised SWMU No. 2 inferred boundary map to NCDENR in the report titled 
“Investigation Summary Report – Old Badin Municipal Landfill & APGI Switchyard” dated February 22, 
2008. 
 

Well Installation 
 
During the course of the investigation, Alcoa elected to install seven new monitor wells at the ABL (PZ-
13 through PZ-19) to further assess the hydrogeologic conditions within the landfill.  The monitoring 
wells and soil borings were installed using a track mounted Geoprobe Systems® rig operated by 
American Environmental Drilling, Inc. of Aberdeen, North Carolina.  Soil cores were collected 
continuously from each soil boring using a Dual Tube or Macro-Core® sampling system.  The soil cores 
were examined and logged by a qualified geologist in the field by describing lithology, mineralization, 
color, texture, and other relevant features. 
 
After completion of the soil borings, monitoring wells were installed to the fill-native soil interface. 
Screening intervals were selected based on soil boring lithology to evaluate the presence of groundwater 
within the fill material.  These wells were constructed of 1-inch diameter flush-threaded Schedule 40 PVC 
screen and casing with the screen machine slotted to 0.010 inch.  A sand pack was placed from the bottom 
of the well to at least 1 foot above the top of the screen.  A bentonite plug was installed on top of the sand 
pack.  The remaining annulus was grouted to land surface using cement and bentonite slurry.  Boring logs 
and well construction details are provided in Appendix B. 
 
The monitoring wells were completed up-right, locking aluminum protective covers, concrete pads and 
steel protective bollards.    The location of the monitoring wells and soil borings are shown on Figure 3-1. 
 
The wells were developed by alternately surging and pumping the wells until the wells produced clear 
water that was relatively free of suspended solids.    The location and elevation of the wells were surveyed 
by Bateman Civil Survey Company, P.C. ("BCSC"), a State of North Carolina licensed surveyor, in 
March 2010. 
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Topographic Comparison 
 
The ABL is situated in generally rolling terrain near the topographic midpoint, with decreases in elevation 
towards the southwest, south, and southeast and increases in elevation towards the northwest, north, and 
northeast.  Based upon the USGS topographic and surveyed elevations at SWMU No. 2, elevations at the 
Site area range from approximately 540 feet above mean sea level (“ft msl”) at the crest of the landfill to 
470 ft msl near Little Mountain Creek.  Badin Lake is located approximately 2,500 feet to the northeast.   
The Yadkin River is located approximately 7,900 feet to the east at an elevation of approximately 330 ft 
msl.  Regional elevations range from approximately 730 ft msl to 330 ft msl. 
 
Based on available data, a comparative study of historical and current topographic maps was performed.  
The following topographic maps were used in the comparative study: 
 

Topographic Map of Plant Site at Ebenezer; prepared for Southern Aluminum Company, Whitney, 
North Carolina; Drawing 3D64 dated September 8, 1913; Scale, 1 inch equals 100 feet.  
 
Topographical Map of Pot Room Site; prepared for Aluminum Company of America, Badin 
Works; Drawing A214 dated February 23, 1916; Scale, 1 inch equals 100 feet. 
 
Plan of Lots for Laborers' Houses; prepared for Tallahassee Power Company, Badin Works; 
Drawing A5321 dated January 17, 1917; Scale, 1 inch equals 40 feet. 
 
Alcoa-Badin Landfill Regrading and Cover System Installation Original Site Topography 
Confirmation Plan; prepared for Aluminum Company of America, Badin Works; Drawing A-
052764-BN dated April 2, 1997; Scale, 1 inch equals 50 feet. 
 
Alcoa-Badin Landfill Regrading and Cover System Installation Geotechnical Investigation 
Program Site Plan (Rev 1); prepared for Aluminum Company of America, Badin Works; Drawing 
A-052770-BN dated January 17, 1997, updated April 2, 1997; Scale, 1 inch equals 50 feet. 
 
Drainage Basin Topographic Survey; prepared for ENVIRONEERING, Inc. and Alcoa Inc.; 
Drawing 080231 dated July 28, 2009; Scale, 1 inch equals 100 feet. 

 
When digital maps or data were not available, prints were digitized for use in AutoCAD.  As necessary, 
the topographic datum was adjusted to align with US Government datum.  Raw XYZ coordinates were 
extracted from the AutoCAD DXF file containing contours and other elevation entities using a utility 
conversion program (DXF2XYZ 2.0 by Guthrie CAD/GIS Software Pty Ltd.).  The most current modern 
elevation information was used by retrieving raw data from a 2009 topographic survey performed by 
BCSC. 
 
A pre-fill 3-dimensional (3D) construction of area based on the 1916 topographic map is provided as 
Figure 3-2.  A 3D construction of the current topographic surface is provided as Figure 3-3.  Using a 
geologic computational program (Surfer Version 11 by Golden Software Inc.), the digitized data sets 
compared the two databases and extracted the difference.  The difference was contoured to produce the 
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thickness data.  An interpolated map showing the thickness of the fill material is presented as Figure 3-4.  
The evaluation of the data suggests that capping and fill materials were used to raise a natural ravine to its 
existing grade, or approximately 13 to 42 feet, depending on location.  
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P105-106 1974 Bldg 105 grading & 134 Equip Foundation [photograph] 
Photograph direction is approximately NNE 

 
In 2011, the geophysical survey referenced in Section 3.1.4 was performed over the area identified in the 
RFI as SWMU No. 46.  The geophysical survey confirmed the locations of SWMU No. 43's concrete pad 
and SWMU No. 46 as a highly conductive anomaly.  Several borings were installed in the area, which 
confirmed the presence of carbonaceous material.  This carbonaceous material is most likely associated 
with plant process operations including the storage and transport of coke material to the coke crusher.   
 
A review of historical topographic maps, historical photographs, aerial imagery and recent Site 
investigative activities confirms that the SWMU No. 46 is a fill area.  This data supports a morphology 
consisting of native fill soils and minor amounts of plant process remnants used to raise the area to its 
existing grade, or approximately 10 to 20 feet. 
 
3.2 Task 2 – Hydrogeological Assessment 
 
3.2.1 Alcoa Badin Landfill (SWMU No.2) Groundwater  
 
The ABL hydrogeological assessment was undertaken to better understand the groundwater within the 
landfill footprint.  The investigation strategy for the assessment consisted of a routine groundwater 
elevation monitoring program and a precipitation monitoring program.   
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Groundwater Elevation Monitoring 
 
A routine groundwater elevation monitoring program was implemented to collect potentiometric head 
data from groundwater well network installed within and down gradient of the unit.  The purpose of the 
data collection effort was to evaluate groundwater surface within the fill.  
 
To accomplish this task, pressure transducers were installed in selected wells in March 2010.  Each 
transducer was set up to collect pressure data on ten to fifteen minute intervals.  The pressure data was 
then converted to head data, and adjusted, if necessary, to barometric pressure fluctuations.  The head data 
was compiled and used to determine the maximum, minimum, and median potentiometric heads observed 
in each well.  Potentiometric surface maps were generated using this data.  Groundwater contour maps 
showing the maximum and minimum potentiometric heads at the ABL are provided in Figures 3-11A 
and 3-11B.  Maximum and minimum potentiometric head data is presented in Table 3-3.   
 
Maximum and minimum potentiometric surfaces were overlain on the pre-fill 3D construction of area 
originally presented as Figure 3-2.  The overlay of the two 3D surfaces shows a potential limited area of 
intersection where groundwater may be on contact with fill materials.  
 

Precipitation Monitoring 
 
A precipitation monitoring program was implemented to collect rain data at the landfill.  The purpose of 
the precipitation monitoring program was to evaluate inclement weather and seasonal effects on the 
groundwater surface within the landfill.   
 
To accomplish this task, Alcoa purchased and installed a data logging rain gauge and associated 
equipment to collect rainfall measurements at the landfill.  The data logging rain gauge records time and 
date data with each tip of the rain gauge bucket, or 0.01” rainfall.   
 
Hydrographs displaying potentiometric data and rainfall as a function of time are presented in Appendix 
I.  The hydrographs generally indicate that heads observed in upgradient and landfill wells fluctuate 
seasonally.  Heads observed in the floodplain generally demonstrate lower seasonal fluctuations, if any.  
Heads in the wells located outside the cap area are generally quicker responding to precipitation events 
versus wells located within the footprint of the landfill cap.  These hydrographs indicate that the landfill 
cap is effective in reducing infiltration through capped areas.  
 
3.2.2 Alcoa Badin Works Plant Area Groundwater 
 
The Plant Area hydrogeological assessment was undertaken to better understand the groundwater within 
the plant boundary with an emphasis on the Northwest Valley.  The investigation strategy for the 
assessment consisted of a routine groundwater elevation monitoring program to collect potentiometric 
head data from groundwater well network.  The purpose of the data collection effort was to determine the 
groundwater gradient and flow direction at the plant and needed to provide a better understanding of the 
interaction of the groundwater with Badin Lake.   
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A total of 36 pressure transducers were installed in groundwater wells distributed throughout the facility.  
Each transducer was set up to collect pressure data on fifteen minute intervals.  The pressure data was 
then converted to head data, and adjusted, if necessary, to barometric pressure fluctuations.  The head data 
was compiled and used to determine the maximum, minimum, and median potentiometric heads observed 
in each well.  The transducers have been in place collecting data since March of 2011.  Potentiometric 
surface maps were generated using this data. 
 
For the purposes of assessing flow at the site, fill material and native soil/saprolite units were segregated.  
Details of the monitoring wells located in the Alcoa Badin Works Plant Area screened lithology and 
potentiometric surface construction are provided in Table 3-4.   
 
Groundwater contour maps showing the maximum and minimum potentiometric surfaces within the fill 
materials and soil/saprolite/weathered rock units in the Northwest Valley are provided as Figures 3-12A 
and 3-12B and Figures 3-13A and 3-13B. 
 
  







Well ID X Y
Screened 

Lithology 1
Top of Casing 

Elevation 2
Maximum 
Elevation 3

Minimum 
Elevation 3

MW-1 1665213 604448 HWR/Rock 541.35 524.46 513.37
MW-2 1664817 604045 Soil 540.85 515.74 506.39
MW-3 1664414 603645 Soil 478.22 478.46 475.87
MW-4 1664639 603336 Soil 472.02 470.36 466.27
MW-5 1665003 603052 Soil 468.58 466.92 463.92
MW-6 1665433 604195 HWR/Rock 538.16 517.91 509.18
PZ-1S 1665206 604337 Fill/Soil 538.82 528.39 519.48
PZ-1I 1665208 604340 HWR/Rock 538.84 524.31 513.24
PZ-1D 1665208 604340 HWR/Rock 538.96 520.06 509.54
PZ-2S 1665011 603840 Fill/Soil 542.61 503.78 497.54
PZ-2I 1665006 603843 HWR/Rock 542.87 PINCHED PINCHED
PZ-2D 1665006 603843 HWR/Rock 542.88 498.90 489.27
PZ-3S 1664776 603149 Soil 470.37 466.89 463.71
PZ-3I 1664782 603147 HWR/Rock 469.81 468.47 464.07
PZ-3D 1664782 603147 HWR/Rock 469.82 467.93 464.60
PZ-13 1665002 603674 Fill 548.13 DRY DRY
PZ-14 1665383 603486 Fill 537.6 DRY DRY
PZ-15 1664886 603496 Fill 514.5 477.98 477.68
PZ-16 1665087 603413 Fill 509.97 477.26 475.17
PZ-17 1665236 603332 Fill 506.88 477.54 474.78
PZ-18 1665111 603189 Fill 475.28 469.35 469.08
PZ-19 1665431 603286 Fill 507.55 494.54 492.46

MW-101 1665910 603552 SWR 516.37 498.25 496.29

1 Screened lithologies were determined from boring logs
2 All elevations are above mean sea level and are based on top of casing data presented in the RFI.
3 Groundwater data compiled from well logger data collected in 2010 and 2011

LOCATION

Table 3-3
Compiled Groundwater Elevation Data

SWMU No. 2 - Alcoa Badin Municipal Landfill
Alcoa-Badin Works Facility

Badin, North Carolina



Well ID X Y
Screened 

Lithology 1
Top of Casing 

Elevation 2
Maximum 
Elevation 3

Minimum 
Elevation 3

Potentiometric Surface 
Construction

BF-2 1666762 605884 HWR/Rock 525 22 520 29 515 27 --
BF-5 1666547 605701 SWR 523 81 514 19 511 99 SOIL/SAPROLITE/SWR
BF-6 1667258 605604 Fill/Soil 521 51 512 62 508 74 FILL
BF-7 1666948 605418 HWR/Rock 523 12 523 03 511 11 --

MW-1 1666640 606261 SWR 555 59 523 48 538 11 SOIL/SAPROLITE/SWR
MW-2 1666920 606722 Soil/SWR 538 67 524 14 516 76 SOIL/SAPROLITE/SWR

MW-2A 1666915 606713 Rock 538 58 523 09 517 35 --
MW-3 1666868 607094 SWR 542 02 532 91 525 56 SOIL/SAPROLITE/SWR
MW-4 1667239 607071 Soil/SWR 524 71 518 40 510 10 SOIL/SAPROLITE/SWR
MW-5 1667396 606653 Fill/Soil/SWR 517 5 509 19 507 03 FILL
MW-6 1667078 606787 Fill 526 11 516 03 515 03 FILL

MW-6A 1667080 606794 HWR/Rock 525 05 521 16 516 87 --
MW-7 1666409 606357 SWR 565 71 551 08 538 13 SOIL/SAPROLITE/SWR
MW-8 1667335 607013 SWR 523 01 512 86 508 45 SOIL/SAPROLITE/SWR
MW-9 1667379 607179 SWR 529 3 513 63 509 11 SOIL/SAPROLITE/SWR

MW-10 1667465 606081 SWR 531 03 516 28 508 09 SOIL/SAPROLITE/SWR
MW-11 1666732 607120 Fill/SWR 545 15 537 61 528 56 FILL
MW-12 1666965 607178 SWR 535 66 521 69 505 91 SOIL/SAPROLITE/SWR
MW-13 1666720 606704 SWR 549 02 537 14 524 53 SOIL/SAPROLITE/SWR
MW-14 1667156 606086 Fill/SWR 527 07 518 60 513 49 FILL
MW-15 1667010 606321 SWR 526 15 516 75 512 92 SOIL/SAPROLITE/SWR
MW-16 1667525 607352 SWR 520 22 509 70 506 41 SOIL/SAPROLITE/SWR
MW-17 1667614 607010 SWR 515 1 511 01 505 97 SOIL/SAPROLITE/SWR
MW-18 1666840 607272 SWR 552 44 533 05 520 55 SOIL/SAPROLITE/SWR
MW-19 1667060 607644 HWR 547 3 520 17 514 23 --

MW-20A 1666866 606910 HWR 544 99 530 58 522 57 --
MW-25 1667583 606857 Fill 514 45 508 34 505 64 FILL

MW-25A 1667583 606857 Undetermined 515 02 509 71 505 82 --
MW-26 1667678 606741 Fill 510 92 NM NM --
MW-27 1667331 606838 Fill/Soil 522 19 509 84 505 18 FILL
MW-28 1666188 605926 SWR 562 9 544 69 531 19 SOIL/SAPROLITE/SWR

MW-101 1665910 603552 Soil/SWR 516 37 498 25 496 29 SOIL/SAPROLITE/SWR
MW-102 1666697 604115 Soil/SWR 520 37 514 34 504 73 SOIL/SAPROLITE/SWR
MW-103 1665803 604592 SWR 522 4 515 71 511 35 SOIL/SAPROLITE/SWR
MW-104 1666435 604474 SWR 521 51 515 08 508 17 SOIL/SAPROLITE/SWR
MW-105 1667455 605350 Soil/SWR 525 23 509 46 506 33 SOIL/SAPROLITE/SWR
MW-108 1667682 606620 SWR 517 38 509 20 505 39 SOIL/SAPROLITE/SWR
MW-109 1667293 607424 Soil/SWR 530 39 517 28 509 25 SOIL/SAPROLITE/SWR

1 Screened lithologies were determined from boring logs
2 All elevations are above mean sea level  Elevations are either based on top of casing data presented in the RFI or survey data collected in 2006
3 Groundwater data compiled from well logger data collected in 2011 and 2012

Table 3-4
Compiled Groundwater Elevation Data

Alcoa-Badin Works Facility
Badin, North Carolina

LOCATION

Plant Area
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3.3 Task 3 - Water Quality Assessment 
 
To assess current conditions for the evaluation potential remedial alternatives, a water quality assessment 
was conducted by collecting groundwater samples from the Alcoa Badin Landfill, Old Brick Landfill, and 
Alcoa Badin Works Plant Area, and by collecting surface water samples from Little Mountain Creek, 
Badin Lake at the Old Brick Landfill, and Badin Lake at the Badin Works Plant Area. 
 
3.3.1 Alcoa Badin Landfill (SWMU No.2) Groundwater 
 
To gain an understanding of “Post” Interim Measures groundwater conditions, a routine groundwater 
monitoring program was implemented to collect water quality data from selected wells in the existing 
groundwater well network.  The purpose of the data collection effort was to evaluate the potential effects 
of interim measures and cover system improvements on the groundwater water quality.  Groundwater 
samples were collected in November 2011, May 2012, and August 2012 from monitoring wells ABL-
MW-1 through ABL-MW-06 and ABL-PZ-15 through ABL-PZ-19, and analyzed for Available Cyanide, 
Total Fluoride, and waste indicator parameters (pH, Specific Conductivity, Dissolved Oxygen, 
Temperature, Turbidity, and TOC).  Please note that ABL-PZ-13 and ABL-PZ-14 did not contain 
measurable groundwater and were not sampled.  A summary of the groundwater sampling results are 
provided in Tables 3-5A and 3-5B.  A copy of the laboratory reports and completed chain-of-custody 
forms are presented in Appendix J.  Well Sampling Logs are included in Appendix K. 
 
Available Cyanide was detected in the southwest corner of the ABL at ABL-MW-05, ABL-PZ-16 and 
ABL-PZ-18.  The concentration ranged from 0.001 J mg/L at PZ-18 to 0.027 mg/L at MW-05.  All the 
detected concentrations were below the 2L standard.  The results are consistent with the historical 
sampling results documented in the RFI.  
 
Total Fluoride was detected at concentrations in excess of the 2L standard at PZ-15, PZ-16, PZ-17, PZ-
18, and PZ-19.  All of these well are located within the waste area of the landfill near deposited waste 
material.  Fluoride has not been previously or currently detected above the 2L standard in the perimeter 
wells surrounding the ABL (MW-1 through MW-6).   
 
No significant concentrations of waste indicator parameters were noted in any of the wells sampled. 
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Table 3-5A
Groundwater Sample Analytical Results

SWMU No. 2 - Alcoa Badin Municipal Landfill

Sample ID Units A
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Well ID MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 PZ-15 PZ-16 PZ-17 PZ-18 PZ-19 --
Date 8/2/2011 8/1/2011 8/2/2011 8/1/2011 8/1/2011 8/1/2011 8/3/2011 8/2/2011 8/2/2011 8/2/2011 8/3/2011 --
Time 8:15 15:20 8 50 10:10 11:27 16 50 10:05 13:45 14 50 15:25 10:15 --

Total Fluoride mg/L 0 17 0 05 0 1 0 19 0 26 0 07 53 8 9 77 31 27 2
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Well ID MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 PZ-15 PZ-16 PZ-17 PZ-18 PZ-19 --
Date 11/14/2011 11/15/2011 11/15/2011 11/15/2011 11/15/2011 11/14/2011 11/15/2011 11/15/2011 11/15/2011 11/16/2011 11/15/2012 --
Time 14:30 9:15 11:35 14:20 18:06 11:00 11:45 11:25 11:20 / 11:40 8:40 16:30 --

Cyanide, Available mg/L ND <0.002 ND <0.002 ND <0.002 ND <0.002 / ND <0.002 0 027 ND <0.002 ND <0.002 ND <0 002 ND <0.002 / ND <0.002 ND <0.002 ND <0.002 0.07
Total Fluoride mg/L 0 2 0 05 J 0 09 J 0 1 J / 0 1 J 0 18 J 0 09 J 35 9 5 57 / 57 27 41 2
Total Organic Carbon mg/L 0 53 J ND <1.0 ND <1.0 0 69 J / 0 62 J 1 1 ND <1 0 6 1 34 77 / 52 7 8 8 3 NE
pH -- 5 56 5 34 5 55 6 57 6 27 5 82 7 5 7 24 7 3 7 33 7 48 --
Temperature °C 20 61 17 93 16 9 17 41 16 02 20 83 19 52 19 2 19 85 17 71 20 3 --
Specific Conductance µS 93 75 82 337 545 127 2172 1187 2802 1699 1704 --
Dissolved Oxygen mg/L 3 37 0 4 1 51 0 87 0 98 1 31 0 6 0 28 0 1 0 64 0 18 --
Oxidation-Reduction PotenmV 206 3 434 1 237 4 145 8 194 204 8 -38 7 -84 -99 8 -93 6 -145 2 --
Turbidity NTU 2 39 1 17 18 8 12 2 19 2 3 09 >1000 20 9 24 9 19 1 28 1 --
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Well ID MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 PZ-15 PZ-16 PZ-17 PZ-18 PZ-19 --
Date 5/8/2012 5/8/2012 5/10/2012 5/10/2012 5/10/2012 5/8/2012 5/9/2012 5/10/2012 5/10/2012 5/9/2012 5/10/2012 --
Time 15:00 / 15:10 18:00 9:30 13:05 15:33 13:00 12:50 10:15 / 10:30 15:20 10:20 13:25 --

Cyanide, Available mg/L ND <0.002 / ND <0.002 ND <0.002 ND <0.002 ND <0.002 0 024 ND <0.002 ND <0.002 0 014 / 0 006 ND <0.002 0 008 ND <0.002 0.07
Total Fluoride mg/L ND <1.0 / ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1 0 ND <1 0 66 9 7 / 9 6 56 27 37 2
Total Organic Carbon mg/L ND <1.0 / ND <1.0 ND <1.0 ND <1.0 ND <1.0 0 61 J ND <1 0 7 2 2 1 / 1 8 4 7 9 6 NA NE
pH -- 5 31 5 2 5 27 6 38 6 25 5 71 7 29 7 4 7 23 7 11 7 14 --
Temperature °C 18 56 19 08 15 55 15 87 16 38 20 56 24 11 18 11 20 99 20 23 22 63 --
Specific Conductance µS 93 73 79 346 524 136 1913 1158 2509 1848 2081 --
Dissolved Oxygen mg/L 2 18 0 7 2 02 0 53 0 86 2 7 1 1 0 82 0 35 0 54 0 68 --
Oxidation-Reduction PotenmV 237 6 343 3 40 -144 1 -59 2 297 1 -38 9 -90 5 -68 9 -120 -95 7 --
Turbidity NTU 4 26 3 62 2 11 0 69 3 64 4 23 2 9 3 7 73 177 8 05 --
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Well ID MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 PZ-15 PZ-16 PZ-17 PZ-18 PZ-19 --
Date 8/3/2012 7/30/2012 7/31/2012 7/31/2012 7/31/2012 7/30/2012 8/3/2012 8/3/2012 8/3/2012 8/3/2012 8/3/2012 --
Time 8:10 16:00 15:10 / 15:15 10:05 12:50 13:05 9:25 12:15 / 12:25 15:00 19:15 -- --

Cyanide, Available mg/L 0 001 J B ND <0.002 ND <0.002 / ND <0.002 ND <0.002 0 016 ND <0.002 ND <0.002 0 004 / 0 001 J ND <0.002 0 001 J NA 0.07
Total Fluoride mg/L ND <1.0 ND <1.0 ND <1.0 / ND <1.0 ND <1.0 ND <1 0 ND <1 0 51 11 / 10 68 25 NA 2
Total Organic Carbon mg/L ND <1.0 ND <1.0 0 51 J / 0 50 J 0 59 J 0 89 J ND <1 0 11 2 6 / 2 4 5 3 11 NA NE
pH -- 5 69 5 48 5 67 6 51 6 34 5 94 7 38 7 4 7 43 7 04 NM --
Temperature °C 19 2 19 7 19 8 17 6 18 9 28 3 22 21 1 25 9 27 4 NM --
Specific Conductance µS 95 72 74 345 479 128 351 121 301 179 NM --
Dissolved Oxygen mg/L 2 4 6 18 1 8 0 15 1 14 0 79 0 95 1 24 0 16 1 36 NM --
Oxidation-Reduction PotenmV -208 -322 -170 -313 -192 -257 -220 -268 -364 -209 NM --
Turbidity NTU 1 51 2 16 3 62 4 61 3 88 0 16 NM 17 9 153 35 4 NM --

Notes:
ND - The analyte was not detected above laboratory detection limits. Subscript indicates compound-specific MDL in mg/L.
NE - Not established.
"J" - The associated method blank contained a constituent concentration at a reportable level.
"B" - Compound was found in the blank and sample.
ABL-PZ-19 resampled on 11/21/11 for available cyanide due to poor recovery on 11/15/12.
NA - Not analyzed due to poor well recovery.
NM - Not Measured.
When a sample duplicate was collected, both results are shown.  
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Table 3-5B
Additional Groundwater Sample Analytical Results

SWMU No. 2 - Alcoa Badin Municipal Landfill

Sample ID Units A
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Well ID MW-5 MW-5 MW-5
Date 11/15/2011 11/15/2011 11/15/2011
Time 18:06 18:06 18:06

Appendix IX VOCs Appendix IX SVOCs Appendix IX SVOCs (cont'd)
1,1,1,2-Tetrachloroethane ug/L ND  <1 1,2,4,5-Tetrachlorobenzene ug/L ND  <12 Bis(2-Ethylhexyl) Phthalate ug/L ND  <12

1,1,1-Trichloroethane ug/L ND  <1 1,2,4-Trichlorobenzene ug/L ND  <12 Butyl Benzyl Phthalate ug/L ND  <12

1,1,2,2-Tetrachloroethane ug/L ND  <1 1,2-Dichlorobenzene ug/L ND  <12 Chrysene ug/L ND  <12

1,1,2-Trichloroethane ug/L ND  <1 1,3,5-Trinitrobenzene ug/L ND  <12 Diallate ug/L ND  <12

1,1-Dichloroethane ug/L ND  <1 1,3-Dichlorobenzene ug/L ND  <12 Dibenz(A,H)Anthracene ug/L ND  <12

1,1-Dichloroethene ug/L ND  <1 1,3-Dinitrobenzene ug/L ND  <12 Dibenzofuran ug/L ND  <12

1,2-Dichloroethane ug/L ND  <1 1,4-Dichlorobenzene ug/L ND  <12 Diethyl Phthalate ug/L ND  <12

1,2-Dichloropropane ug/L ND  <1 1,4-Dioxane ug/L ND  <12 Dimethoate ug/L ND  <12

2-Butanone ug/L ND  <10 1,4-Naphthoquinone ug/L ND  <12 Dimethyl Phthalate ug/L ND  <12

2-Hexanone ug/L ND  <10 1-Naphthylamine ug/L ND  <12 Di-N-Butyl Phthalate ug/L ND  <12

4-Methyl-2-Pentanone ug/L ND  <10 2,3,4,6-Tetrachlorophenol ug/L ND  <12 Di-N-Octyl Phthalate ug/L ND  <12

Acetone ug/L ND  <25 2,4,5-Trichlorophenol ug/L ND  <12 Dinoseb ug/L ND  <12

Acetonitrile ug/L ND  <40 2,4,6-Trichlorophenol ug/L ND  <12 Disulfoton ug/L ND  <12

Acrolein ug/L ND  <20 2,4-Dichlorophenol ug/L ND  <12 Ethyl Methanesulfonate ug/L ND  <12

Acrylonitrile ug/L ND  <20 2,4-Dimethylphenol ug/L ND  <12 Ethyl Parathion ug/L ND  <12

Allyl Chloride ug/L ND  <1 2,4-Dinitrophenol ug/L ND  <59 Famphur ug/L ND  <12

Benzene ug/L ND  <1 2,4-Dinitrotoluene ug/L ND  <12 Fluoranthene ug/L ND  <12

Bromodichloromethane ug/L ND  <1 2,6-Dichlorophenol ug/L ND  <12 Fluorene ug/L ND  <12

Bromoform ug/L ND  <1 2,6-Dinitrotoluene ug/L ND  <12 Hexachlorobenzene ug/L ND  <12

Bromomethane ug/L ND  <1 2-Acetylaminofluorene ug/L ND  <12 Hexachlorobutadiene ug/L ND  <12

Carbon Disulfide ug/L ND  <2 2-Chloronaphthalene ug/L ND  <12 Hexachlorocyclopentadiene ug/L ND  <12

Carbon Tetrachloride ug/L ND  <1 2-Chlorophenol ug/L ND  <12 Hexachloroethane ug/L ND  <12

Chlorobenzene ug/L ND  <1 2-Methylnaphthalene ug/L ND  <12 Hexachlorophene ug/L ND  <5900

Chloroethane ug/L ND  <1 2-Methylphenol ug/L ND  <12 Hexachloropropene ug/L ND  <12

Chloroform ug/L 0.18 J 2-Naphthylamine ug/L ND  <12 Indeno[1,2,3-Cd]Pyrene ug/L ND  <12

Chloromethane ug/L ND  <1 2-Nitroaniline ug/L ND  <59 Isophorone ug/L ND  <12

Chloroprene ug/L ND  <1 2-Nitrophenol ug/L ND  <12 Isosafrole ug/L ND  <12

Cis-1,3-Dichloropropene ug/L ND  <1 2-Picoline ug/L ND  <12 Methapyrilene ug/L ND  <2400

Dibromochloromethane ug/L ND  <1 3 & 4 Methylphenol ug/L ND  <12 Methyl Methanesulfonate ug/L ND  <12

Dibromomethane ug/L ND  <1 3,3'-Dichlorobenzidine ug/L ND  <71 Methyl Parathion ug/L ND  <12

Dichlorodifluoromethane ug/L ND  <1 3,3'-Dimethylbenzidine ug/L ND  <24 Naphthalene ug/L ND  <12

Ethyl Methacrylate ug/L ND  <1 3-Methylcholanthrene ug/L ND  <12 Nitrobenzene ug/L ND  <12

Ethylbenzene ug/L ND  <1 3-Nitroaniline ug/L ND  <59 N-Nitro-O-Toluidine ug/L ND  <12

Iodomethane ug/L ND  <5 4,6-Dinitro-2-Methylphenol ug/L ND  <59 N-Nitrosodiethylamine ug/L ND  <12

Isobutanol ug/L ND  <40 4-Aminobiphenyl ug/L ND  <12 N-Nitrosodimethylamine ug/L ND  <12

Methacrylonitrile ug/L ND  <20 4-Bromophenyl Phenyl Ether ug/L ND  <12 N-Nitrosodi-N-Butylamine ug/L ND  <12

Methyl Methacrylate ug/L ND  <1 4-Chloro-3-Methylphenol ug/L ND  <12 N-Nitrosodi-N-Propylamine ug/L ND  <12

Methylene Chloride ug/L ND  <5 4-Chloroaniline ug/L ND  <24 N-Nitrosodiphenylamine ug/L ND  <12

Pentachloroethane ug/L ND  <5 4-Chlorophenyl Phenyl Ether ug/L ND  <12 N-Nitrosomethylethylamine ug/L ND  <12

Propionitrile ug/L ND  <20 4-Nitroaniline ug/L ND  <59 N-Nitrosomorpholine ug/L ND  <12

Styrene ug/L ND  <1 4-Nitrophenol ug/L ND  <59 N-Nitrosopiperidine ug/L ND  <12

Tetrachloroethene ug/L ND  <1 4-Nitroquinoline-1-Oxide ug/L ND  <24 N-Nitrosopyrrolidine ug/L ND  <12

Toluene ug/L ND  <1 7,12-Dimethylbenz(A)Anthracene ug/L ND  <12 O,O',O''-Triethylphosphorothioate ug/L ND  <12

Trans-1,2-Dichloroethene ug/L ND  <1 Acenaphthene ug/L ND  <12 O-Toluidine ug/L ND  <12

Trans-1,3-Dichloropropene ug/L ND  <1 Acenaphthylene ug/L ND  <12 P-Dimethylamino Azobenzene ug/L ND  <12

Trans-1,4-Dichloro-2-Butene ug/L ND  <2 Acetophenone ug/L ND  <12 Pentachlorobenzene ug/L ND  <12

Trichloroethene ug/L ND  <1 Alpha,Alpha-Dimethyl Phenethylamine ug/L ND  <2400 Pentachloronitrobenzene ug/L ND  <12

Trichlorofluoromethane ug/L ND  <1 Aniline ug/L ND  <24 Pentachlorophenol ug/L ND  <59

Vinyl Acetate ug/L ND  <2 Anthracene ug/L ND  <12 Phenacetin ug/L ND  <12

Vinyl Chloride ug/L ND  <1 Aramite ug/L ND  <12 Phenanthrene ug/L ND  <12

Xylenes, Total ug/L ND  <2 Benzo[A]Anthracene ug/L ND  <12 Phenol ug/L ND  <12

Benzo[A]Pyrene ug/L ND  <12 Phorate ug/L ND  <12

Appendix IX Metals Benzo[B]Fluoranthene ug/L ND  <12 P-Phenylene Diamine ug/L ND  <2400

Antimony ug/L ND  <20 Benzo[G,H,I]Perylene ug/L ND  <12 Pronamide ug/L ND  <12

Arsenic ug/L ND  <20 Benzo[K]Fluoranthene ug/L ND  <12 Pyrene ug/L ND  <12

Barium ug/L 10 Benzyl Alcohol ug/L ND  <12 Pyridine ug/L ND  <59

Beryllium ug/L ND  <4 Bis (2-Chloroisopropyl) Ether ug/L ND  <12 Safrole ug/L ND  <12

Cadmium ug/L ND  <5 Bis(2-Chloroethoxy)Methane ug/L ND  <12 Sulfotepp ug/L ND  <12

Chromium ug/L 1.9 J B Bis(2-Chloroethyl)Ether ug/L ND  <12 Thionazin ug/L ND  <12

Cobalt ug/L 72
Copper ug/L ND  <20

Lead ug/L ND  <10

Nickel ug/L ND  <40

Selenium ug/L ND  <20

Silver ug/L ND  <10

Thallium ug/L ND < 25

Tin ug/L ND  <50

Vanadium ug/L ND  <10

Zinc ug/L ND  <20

Mercury ug/L ND  <0.2

ND - The analyte was not detected above laboratory detection limits. Subscript indicates compound-specific MDL in mg/L.
"J"  - Result is less than the Reporting Limit but greater than or equal to the MDL and the concentration is an approximate value
"B" - Compound was found in the blank and sample.
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3.3.2 Little Mountain Creek Surface Water 
 
The RFI screening level risk assessment showed that no COIs were present at concentrations exceeding 
applicable human health screening values in Little Mountain Creek.  To confirm this current 
understanding, a surface water sample was collected in November 2011 from Little Mountain Creek 
adjacent to the Alcoa Badin Landfill, as shown on Figure 3-14.  The surface water sample was analyzed 
for Available Cyanide, Total Fluoride, TCE, PAHs, and PCBs.  Samples were collected in the same 
manner as described with the Badin Lake Surface Water Sampling. 
 
The November 2011 results, reported fluoride in the laboratory Method Blank, and samples from this 
period were noted with a “B” qualifier by the lab.  It is believed that the surface water sample from this 
period did not contain fluoride, and the reported value is the result of a laboratory artifact.  Available 
Cyanide, TCE, PAHs, and PCBs were not detected in the November sampling event.  The surface water 
analytical results are presented in Table 3-6.  The results are consistent with the historical sampling 
results documented in the RFI.   
 
3.3.3 Old Brick Landfill (SWMU No. 3) Groundwater 
 
To gain an understanding of cover system upgrades on groundwater conditions, a routine groundwater 
monitoring program was implemented to collect water quality data from selected wells in the existing 
groundwater well network.  The purpose of the data collection effort was to evaluate the potential effects 
of cover system upgrades on the groundwater water quality.  Groundwater samples were collected in 
November 2011, May 2012, and August 2012 from monitoring wells (OBL-MW-1 through OBL-MW-
06) located in and around the Old Brick Landfill.  These samples were analyzed for Available Cyanide, 
Total Fluoride, and waste indicator parameters (pH, Specific Conductivity, Dissolved Oxygen, 
Temperature, Turbidity, and TOC).  A summary of the groundwater sampling results are provided in 
Table 3-7.  A copy of the laboratory reports and completed chain-of-custody forms are presented in 
Appendix J.  Well Sampling Logs are included in Appendix L.  A groundwater contour map showing 
the direction and gradient of groundwater flow at the OBL is provided in Figure 3-15. 
 
Available Cyanide was detected at OBL-MW-02, OBL-MW-03, and OBL-MW-04 above the method 
detection limit.  Only MW-02 in November 2011was reported above the NC 2L Standard.  In the 
subsequent sampling events in May 2012 and August 2012, cyanide was detected at concentrations below 
the 2L standard.  The results are generally less than or consistent with the historical sampling results 
documented in the RFI. 
 
Total Fluoride was detected at OBL-MW-02, OBL-MW-03, OBL-MW-04, and OBL-MW-5.  None of the 
fluoride groundwater concentrations were found in excess of the NC 2L Standard.  The results are 
consistent with the historical sampling results documented in the RFI. 
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Table 3-6
Surface Water Analytical Results

Alcoa-Badin Works Facility
Badin, North Carolina

Sample ID Units A
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N
C

A
C
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Location Badin Lake 01 Badin Lake 02 Badin Lake 03 Badin Lake 04 Badin Lake 05 Badin Lake 06 Badin Lake 07 OBL LMC --
Date 11/16/2011 11/16/2011 11/16/2011 11/16/2011 11/16/2011 11/16/2011 11/16/2011 11/17/2011 11/18/2011 --
Time 16:35 16:14 15:50 15:00 14:40 14:10 15:55 9:30 8:30 --

VOCs
Trichloroethene ug/L ND <0.80 ND <0.80 ND <0.80 ND <0.80 ND <0.80 ND <0.80 ND <0.80 ND <0.80 ND <0.80 2.5

PAHs
Acenaphthene ug/L ND <0.14 ND <0.14 ND <0.14 ND <0.14 ND <0.14 ND <0.14 ND <0.14 ND <0.14 ND <0.14 20
Acenaphthylene ug/L ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 NE
Anthracene ug/L ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 0.5
Benzo(a)anthracene ug/L ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 ND <0.15 0.0028 1

Benzo(a)pyrene ug/L ND <0.13 ND <0.13 ND <0.13 ND <0.13 ND <0.13 ND <0.13 ND <0.13 ND <0.13 ND <0.13 0.0028 1

Benzo(b)fluoranthene ug/L ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 0.0028 1

Benzo(k)fluoranthene ug/L ND <0.13 ND <0.13 ND <0.13 ND <0.13 ND <0.13 ND <0.13 ND <0.13 ND <0.13 ND <0.13 0.0028 1

Benzo(g,h,i)perylene ug/L ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 0.0028 1

Chrysene ug/L ND <0.55 ND <0.55 ND <0.55 ND <0.55 ND <0.55 ND <0.55 ND <0.55 ND <0.55 ND <0.55 0.0028 1

Dibenz(a,h)anthracene ug/L ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 0.0028 1

Fluoranthene ug/L ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 0.11
Fluorene ug/L ND <0.22 ND <0.22 ND <0.22 ND <0.22 ND <0.22 ND <0.22 ND <0.22 ND <0.22 ND <0.22 30
Indeno(1,2,3-cd)pyrene) ug/L ND <0.20 ND <0.20 ND <0.20 ND <0.20 ND <0.20 ND <0.20 ND <0.20 ND <0.20 ND <0.20 0.0028 1

Naphthalene ug/L ND <0.14 ND <0.14 ND <0.14 ND <0.14 ND <0.14 ND <0.14 ND <0.14 ND <0.14 ND <0.14 50
Phenanthrene ug/L ND <0.43 ND <0.43 ND <0.43 ND <0.43 ND <0.43 ND <0.43 ND <0.43 ND <0.43 ND <0.43 0.3
Pyrene ug/L ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 ND <0.16 830

PCBs
PCB-1016 ug/L ND <0.10 ND <0.10 ND <0.10 ND <0.10 ND <0.10 ND <0.10 ND <0.10 ND <0.10 ND <0.10 0.001 2

PCB-1221 ug/L ND <0.10 ND <0.10 ND <0.10 ND <0.10 ND <0.10 ND <0.10 ND <0.10 ND <0.10 ND <0.10 0.001 2

PCB-1232 ug/L ND <0.12 ND <0.12 ND <0.12 ND <0.12 ND <0.12 ND <0.12 ND <0.12 ND <0.12 ND <0.12 0.001 2

PCB-1242 ug/L ND <0.077 ND <0.077 ND <0.077 ND <0.077 ND <0.077 ND <0.077 ND <0.077 ND <0.077 ND <0.077 0.001 2

PCB-1248 ug/L ND <0.095 ND <0.095 ND <0.095 ND <0.095 ND <0.095 ND <0.095 ND <0.095 ND <0.095 ND <0.095 0.001 2

PCB-1254 ug/L ND <0.095 ND <0.095 ND <0.095 ND <0.095 ND <0.095 ND <0.095 ND <0.095 ND <0.095 ND <0.095 0.001 2

PCB-1260 ug/L ND <0.056 ND <0.056 ND <0.056 ND <0.056 ND <0.056 ND <0.056 ND <0.056 ND <0.056 ND <0.056 0.001 2

General Chemistry
Available Cyanide mg/L ND <0.00030 ND <0.00030 ND <0.00030 ND <0.00030 ND <0.00030 ND <0.00030 ND <0.00030 ND <0.00030 ND <0.00030 0.0005
Total Fluoride mg/L 0 13 B 0 11 B 0 11 B 0 12 B 0 11 B 0 12 B 0 12 B 0 11 B 0 090 B 1.8
pH -- NM NM NM NM NM NM NM NM NM --
Temperature °C 16 15 18 3 16 04 16 68 15 76 16 72 17 22 14 63 7 35 --
Specific Conductance µS 99 90 92 93 93 94 93 86 74 --
Dissolved Oxygen mg/L NM NM NM NM NM NM NM NM 13 44 --
Oxidation-Reduction Potential mV NM NM NM NM NM NM NM NM NM --
Turbidity NTU 2 83 6 51 6 19 4 45 5 31 10 1 10 6 NM NM --

Sample ID Units A
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Location Badin Lake 01 Badin Lake 02 Badin Lake 03 Badin Lake 04 Badin Lake 05 Badin Lake 06 Badin Lake 07 Badin Lake 07 --
Date 5/11/2012 5/11/2012 5/11/2012 5/11/2012 5/11/2012 5/11/2012 5/11/2012 5/11/2012 --
Time 10:10 10:25 10:45 11:00 11:30 11:45 12:00 12:15 --

VOCs
Trichloroethene ug/L ND <0.13 ND <0.13 ND <0.13 ND <0.13 ND <0.13 ND <0.13 ND <0.13 ND <0.13 2.5

PAHs
Acenaphthene ug/L ND <0.72 ND <0.72 ND <0.72 ND <0.72 ND <0.72 ND <0.72 ND <0.72 ND <0.72 20
Acenaphthylene ug/L ND <0.81 ND <0.81 ND <0.81 ND <0.81 ND <0.81 ND <0.81 ND <0.81 ND <0.81 NE
Anthracene ug/L ND <0.66 ND <0.66 ND <0.66 ND <0.66 ND <0.66 ND <0.66 ND <0.66 ND <0.66 0.5
Benzo(a)anthracene ug/L ND <0.52 ND <0.52 ND <0.52 ND <0.52 ND <0.52 ND <0.52 ND <0.52 ND <0.52 0.0028 1

Benzo(k)fluoranthene ug/L ND <1.1 ND <1.1 ND <1.1 ND <1.1 ND <1.1 ND <1.1 ND <1.1 ND <1.1 0.0028 1

Benzo(g,h,i)perylene ug/L ND <0.83 ND <0.83 ND <0.83 ND <0.83 ND <0.83 ND <0.83 ND <0.83 ND <0.83 0.0028 1

Benzo(a)pyrene ug/L ND <0.68 ND <0.68 ND <0.68 ND <0.68 ND <0.68 ND <0.68 ND <0.68 ND <0.68 0.0028 1

Benzo(b)fluoranthene ug/L ND <2.5 ND <2.5 ND <2.5 ND <2.5 ND <2.5 ND <2.5 ND <2.5 ND <2.5 0.0028 1

Chrysene ug/L ND <0.49 ND <0.49 ND <0.49 ND <0.49 ND <0.49 ND <0.49 ND <0.49 ND <0.49 0.0028 1

Dibenz(a,h)anthracene ug/L ND <0.95 ND <0.95 ND <0.95 ND <0.95 ND <0.95 ND <0.95 ND <0.95 ND <0.95 0.0028 1

Fluoranthene ug/L ND <0.70 ND <0.70 ND <0.70 ND <0.70 ND <0.70 ND <0.70 ND <0.70 ND <0.70 0.11
Fluorene ug/L ND <0.91 ND <0.91 ND <0.91 ND <0.91 ND <0.91 ND <0.91 ND <0.91 ND <0.91 30
Indeno(1,2,3-cd)pyrene) ug/L ND <0.95 ND <0.95 ND <0.95 ND <0.95 ND <0.95 ND <0.95 ND <0.95 ND <0.95 0.0028 1

Naphthalene ug/L ND <0.67 ND <0.67 ND <0.67 ND <0.67 ND <0.67 ND <0.67 ND <0.67 ND <0.67 50
1-MethylNaphthalene ug/L ND <0.64 ND <0.64 ND <0.64 ND <0.64 ND <0.64 ND <0.64 ND <0.64 ND <0.64 NE
Phenanthrene ug/L ND <0.73 ND <0.73 ND <0.73 ND <0.73 ND <0.73 ND <0.73 ND <0.73 ND <0.73 0.3
Pyrene ug/L ND <0.60 ND <0.60 ND <0.60 ND <0.60 ND <0.60 ND <0.60 ND <0.60 ND <0.60 830

PCBs
PCB-1016 ug/L ND <0.068 ND <0.068 ND <0.068 ND <0.068 ND <0.068 ND <0.068 ND <0.068 ND <0.068 0.001 2

PCB-1221 ug/L ND <0.27 ND <0.27 ND <0.27 ND <0.27 ND <0.27 ND <0.27 ND <0.27 ND <0.27 0.001 2

PCB-1232 ug/L ND <0.11 ND <0.11 ND <0.11 ND <0.11 ND <0.11 ND <0.11 ND <0.11 ND <0.11 0.001 2

PCB-1242 ug/L ND <0.17 ND <0.17 ND <0.17 ND <0.17 ND <0.17 ND <0.17 ND <0.17 ND <0.17 0.001 2

PCB-1248 ug/L ND <0.35 ND <0.35 ND <0.35 ND <0.35 ND <0.35 ND <0.35 ND <0.35 ND <0.35 0.001 2

PCB-1254 ug/L ND <0.25 ND <0.25 ND <0.25 ND <0.25 ND <0.25 ND <0.25 ND <0.25 ND <0.25 0.001 2

PCB-1260 ug/L ND <0.19 ND <0.19 ND <0.19 ND <0.19 ND <0.19 ND <0.19 ND <0.19 ND <0.19 0.001 2

General Chemistry
Available Cyanide mg/L ND <0.00030 ND <0.00030 ND <0.00030 ND <0.00030 ND <0.00030 ND <0.00030 ND <0.00030 ND <0.00030 0.0005
Total Fluoride mg/L ND <0.20 ND <0.20 ND <0.20 ND <0.20 ND <0.20 ND <0.20 ND <0.20 ND <0.20 1.8
Total Organic Carbon mg/L 2 6 7 7 3 2 2 6 2 6 3 3 1 3 2 NE
pH -- 8 23 9 3 9 25 8 82 8 94 9 25 9 3 9 32 --
Temperature °C 20 43 20 93 19 91 22 03 22 41 21 88 21 47 22 12 --
Specific Conductance µS 277 83 75 80 81 78 80 80 --
Dissolved Oxygen mg/L 9 27 10 85 10 68 10 54 8 88 9 6 9 39 9 4 --
Oxidation-Reduction Potential mV 196 3 62 9 74 3 40 7 -7 4 -44 4 -37 6 -34 7 --
Turbidity NTU 4 5 43 8 48 2 16 2 12 6 19 3 17 8 10 4 --

ND - The analyte was not detected above laboratory detection limits. Subscript indicates compound-specific MDL in mg/L.
NM - Not measured.
NE - Not established.
1  - Regulatory limit is for a combined total of all PAHs
2  - Regulatory limit is for a combined total of all PCBs
"B" - Compound was found in the blank and sample
When a sample duplicate was collected, both results are shown.  
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3.3.6 Badin Lake at the Alcoa Badin Works Plant Surface Water  
 
The RFI screening level risk assessment showed that no COIs were present at concentrations exceeding 
applicable human health screening values in Badin Lake at the the Alcoa Badin Works Plant.  To confirm 
this current understanding, a surface water sampling event was performed to collect water quality data 
from Badin Lake.   
 
Surface water samples were collected from seven targeted locations where groundwater plume(s) 
migrating from the Northwest Valley could enter Badin Lake, at the locations illustrated on Figure 3-20.  
To determine the most suitable locations to collect samples, temperature and conductivity readings were 
taken along the shoreline to determine where groundwater is entering the lake.  The result of the field 
readings did not show significant contrast between shoreline location points, and were deemed 
inconclusive.  Grab samples were collected from evenly spaced locations along the shoreline and 
analyzed for free cyanide, fluoride, TCE, PCBs, PAHs, and standard field parameters (pH, Specific 
Conductivity, Dissolved Oxygen, Temperature, Turbidity, and Oxidation-Reduction Potential).  This 
monitoring was conducted in November 2011 and again in May 2012.   
 
The surface water samples were analyzed for the presence of Available Cyanide, Total Fluoride, 
Trichloroethene (TCE), PAHs, and PCBs.  The November 2011 results reported fluoride in the laboratory 
Method Blank, and samples from this period were noted with a “B” qualifier by the lab.  It is believed that 
the surface water sample from this period did not contain fluoride, and the reported value is the result of a 
laboratory artifact.  The subsequent sampling event in May 2012 did not contain detectable concentrations 
of fluoride.  Cyanide, TCE, PAHs, and PCBs were not detected in the November 2011 and May 2012 
sampling event.  The Badin Lake surface water analytical results are presented in Table 3-6.   
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4.0 CURRENT UNDERSTANDING 
 
The additional data collected and actions taken to maintain and/or improve the environmental conditions 
at the site since the start of the CMS have improved the general understanding of the sites.  The following 
section provides an update of the current understanding at the Badin Works facility and surrounding sites.  
 
4.1 SWMU No. 2: Alcoa Badin Landfill 
 
The Alcoa Badin Landfill (ABL) was used as an unlined municipal/industrial solid-waste landfill.  This 
unit was positioned within a natural ravine located southeast of Wood St. extending to the edge of Little 
Mountain Creek flood plain.  Municipal refuse, process material, and native fill material were used to fill 
the natural ravine approximately 13 to 42 feet. 
 
In 1997, Alcoa completed interim measures at the ABL consisting of re-grading and cover improvements 
of two additional feet of low permeability clay and six inches of topsoil to establish a vegetative cover.  
The objectives of the interim measures were to prevent surface run-on, promote surface run-off, and 
reduce infiltration into the landfill. 
 
Three seeps (western, middle, and eastern) are present at the base of the landfill.  Historic analytical data 
suggested the seeps emanate water that passes through the landfill materials.  A portion of the seep water 
was believed to originate upslope of the landfill due to precipitation infiltration and a portion from 
recharge from bedrock through the base of the landfill.  In 2005, a seep collection system was installed to 
re-route the discharge to a utility sewer that leads to a Stanly County Utilities POTW.  The fill and 
hydrogeological assessments suggest a more complex hydrological model is taking place.  Components of 
seep water may include components of surficial flow, infiltration through the cap and surrounding areas, 
and shallow horizontal flow through soil and fill materials.  Hydrographs indicate that the cap is impeding 
infiltration. 
 
Recent groundwater sampling results demonstrate the beneficial effects of the cover system upgrades.  In 
results from all the recent sampling events, available cyanide and fluoride were not reported in any well at 
concentrations that exceed the NC 2L Standard. 

 
4.2 SWMU No. 3: Old Brick Landfill 
 
The OBL has had significant cover system upgrades implemented since the commencement of the RFI 
process.  These efforts were implemented to reduce infiltration through the landfill cap and control storm 
water run-on and run-off from the cap.   
 
Recent groundwater sampling results demonstrate the beneficial effects of the cover system upgrades.  
Available Cyanide was reported above the NC 2L Standard in one well during one of the sampling events.  
In the subsequent sampling events the compound was not detected at concentrations above the 2L 
standard in any of the wells.  In results from all the recent sampling events, fluoride was not reported in 
any well at concentrations that exceed the NC 2L Standard. 
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4.3 SWMU No. 44: Pine Tree Grove Area and Northwest Valley 
 
The Pine Tree Grove Area is located in the North End of the Badin facility adjacent to Badin Lake and 
outside of the plant’s fenced area.  The North End is characterized by a natural west-east trending valley 
(Northwest Valley) that was progressively filled during the period between 1916 and 1968.  The Pine 
Tree Grove Area, located at the eastern end of the valley, is a former pond that was connected to Badin 
Lake.  Filling of the Pine Tree Grove Area was completed between 1959 and 1961 and contents of the fill 
material are varied.   
 
Multiple distinct lithological units have been identified in the SWMU No. 44 area.  The uppermost unit, 
fill materials, consisted of decaying organic material, mulch, and wood debris; sand, silt, and clay soils; 
construction debris including gravel, concrete, brick, and rock fragments; aluminum scrap; and granular 
carbonaceous material.  Residual soils are present beneath fill materials, and at the ground surface where 
fill is not present.  The residual soils are mainly clayey-silt with subordinate sandy silt/silty sand.  
Residual soils that retain the general structure of the parent rock from which they formed are referred to as 
saprolite.  These soils typically contain some rock fragments and clayey lenses.  Partially weathered rock, 
defined as residual materials with penetration resistances equivalent to or greater than 100 blows per foot, 
is present at depths of 2 to 20 ft from ground surface in the main plant area.  Refusal to soil drilling 
equipment has been recorded at depths varying from approximately 20 to 45 feet.  Where refusal material 
was sampled by rock coring, the rock consisted of fractured and variable weathered volcanic 
metamudstone. 
 
Groundwater occurs in fill materials, residual soils (including saprolite), partially weathered bedrock, and 
bedrock.  The groundwater occurs within the fill material where fill material is present at a sufficient 
thickness and depth.  Where fill material is thin or absent, groundwater exists within the residual soils or 
partially weathered bedrock.  Saturated bedrock lies beneath the residual soils or partially weathered 
bedrock intervals.  Historical groundwater contour maps for the facility indicate the horizontal 
groundwater flow potential in these zones is generally to the east toward Badin Lake. 
 
Concentration isopleth maps for cyanide and fluoride for the fill material and the soil-saprolite-weathered 
rock zones were presented in Section 3.2.5.  The shapes of the constituent plumes within the fill materials 
are consistent with preferential groundwater flow through the Northwest Valley.  The shape of the 
constituent plume in the soil-saprolite-weathered rock zone is consistent with the overall preferential flow 
towards Badin Lake.   
 
Based on the data collected, groundwater flow through most of the northern end of the plant is from the 
west to the east toward the lake.  However, in the proximity of the shoreline area recent data collected 
suggests that groundwater elevations are lower than the lake level. The fact that the lake exerts a higher 
head pressure on the surrounding area would result in Badin Lake behaving like a hydraulic barrier for 
groundwater flow towards the lake.  The decreased gradient in wells closer to the lake and stabilization of 
the groundwater constituent plume suggests that surface water is acting as an opposing force to eastern 
groundwater movement towards the lake.  Affected groundwater in the northern portion of the plant may 
not discharge into Badin Lake, however, this hypothesis will require additional data collection and 
verification. 
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4.4 SWMU No. 46 
 
Similarly to SWMU No. 44, multiple distinct lithological units have been identified in the SWMU No. 46 
area.  The uppermost unit, fill materials, consisted primarily of sand, silt, and clay soils with minor lenses 
of granular carbonaceous material.  Residual soils and saprolite are present beneath fill materials, and are 
mainly clayey-silt with subordinate sandy silt/silty sand.     
 
As written in the RFI, in 1998 Alcoa identified this area as potentially receiving waste materials through a 
review of historical photographs.  A recent review of historical plant drawings and photographs suggests 
that the morphology of this area may be more related to plant expansion and modernization and not 
related to deliberate waste disposal. 
 
A review of historical topographic maps, historical photographs, aerial imagery and recent Site 
investigative activities confirms that the SWMU No. 46 is a fill area related to plant expansion and 
modernization activities.  This recent data supports a morphology consisting of native fill soils and minor 
amounts of plant process remnants used to raise the area to its existing grade, or approximately 10 to 20 
feet.  These incidental plant process remnants may contribute to the groundwater 2L exceedance observed 
in the well located at the SWMU No. 46 (MW-29).   
 
Since a more detailed plant expansion and modernization morphology of the SWMU No. 46 area has been 
developed, Alcoa believes a more appropriate designation for the SWMU No. 46 is "Coke Management 
Area". 
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APPENDIX A 
 

ABL GEOPHYSICAL SURVEY 
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1.0 INTRODUCTION 
 
Geo Solutions Limited, Inc. (“Geo Solutions”) is pleased to submit this report to Environeering, 
Inc., (“Environeering”) for a geophysical survey at the Alcoa Power Generating, Inc. - Yadkin 
Division (“Yadkin”) Switchyard and the SWMU No. 2: Alcoa/Badin Landfill (“Badin Landfill”), 
Badin, North Carolina.  

 
1.1 Background 
 
Environeering requested Geo Solutions complete a two-phase geophysical evaluation of an 
inactive landfill site (Badin Landfill) situated next to the Alcoa-Badin Works facility in Badin, 
North Carolina.  The purpose of the geophysical survey was to evaluate the extent and nature of 
buried material along portions of the fenced landfill and portions beneath an active high voltage 
electrical power switchyard (Figure 1). 
 
The site is located west of the Alcoa Badin Works facility and is situated in a hilly to 
mountainous terrain.  Figure 2 illustrates the location of the site landfill with respect to the area 
topographic features and the implied complex geologic structures that has controlled the 
development of the area geomorphology.  
 
1.2 Scope of Work 
 
Geophysical activities at the site consisted of an initial electromagnetic (“EM”) profile mapping 
of the landfill area and the area inside of the fenced switchyard.  The purpose of the EM survey 
was to identify the distribution of buried material containing metallic-like substances and to 
identify the distribution of buried material of varying apparent electrical conductivity.  Following 
the completion of the EM survey, Geo Solutions completed a ground-penetrating radar (“GPR”) 
survey over most of the landfill area and the area inside of the fenced switchyard.  The purpose 
of this investigation was to evaluate, if possible, the depth vertical distribution of the landfill cap 
and buried debris beneath the cap and inside of the fenced switchyard.  The GPR survey, in 
particular was concentrated in areas containing anomalous readings from the EM survey. 
 
1.3 Field Activities 
 
On August 29 and 30, 2007, Geo Solutions completed field activities at the landfill site and the 
adjacent electrical switchyard.  These activities utilized two geophysical techniques: 
 

1. First, Geo Solutions completed a multifrequency EM survey of the existing Badin 
Landfill and the existing switchyard. The EM survey was used to evaluate the extent of 
buried subsurface debris and the distribution of varying conductivity as it is related to the 
fill. 

 
2. Based on the results of the EM survey, Geo Solutions completed a limited GPR survey at 

suspected fill boundaries and potential locations of buried material.  
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2.0 GEOPHYSICAL TECHNIQUES 
 
2.1 Multifrequency Electromagnetic Survey 
 
2.1.1 Introduction 
 
The EM Method is a non-contact (uncoupled) geophysical method that utilizes a multiple 
frequency electromagnetic detector (Geophex Model GEM-2).  The EM instrument collects 
electromagnetic responses in the in-phase (metal detection or magnetic susceptibility mode) and 
quadrature (conductivity) mode.   An object, made partly or wholly of metals or conductive 
materials, has a characteristic combination of electrical conductivity, magnetic permeability 
properties, and a geometrical shape and size.  When the object is exposed to a low-frequency 
electromagnetic field, it produces a secondary magnetic field.  By measuring the broadband 
spectrum of the secondary field, it is possible to obtain a distinct spectral signature that may 
uniquely identify the object.   Thus the response spectrum from buried material becomes a clue 
or a “fingerprint” of the material.  This is the basic concept of electromagnetic induction 
spectroscopy (“EMIS”) (Won, et. al. 1998).     
 
EMIS technology is useful in characterizing buried material (either metal bearing or conductive).  
In this case, Geo Solutions was interested in evaluating the distribution of buried material 
containing electrically highly conductive carbon and metal.  Based on our experience with buried 
carbon debris at an NPL Site located in Tarpon Springs Florida, buried carbon material exhibits 
very high quadrature (apparent conductivity) values when compared with a non-carbon bearing 
host material (Benson, et. al., 2004).  The high conductivity values are generally exhibited across 
all EM frequencies.  Metal bearing materials (such as steel) tend to have lower conductivity 
responses and higher in-phase responses.  As a result, a comparison of apparent conductivity 
values with the in-phase (metal detection mode) values provides insight as to the composition 
and extent of buried material with anomalous high in-phase and apparent conductivity values. 
 
2.1.2 EM Field Activities 
 
The EM in-phase and conductivity data were collected simultaneously at five varying 
frequencies (1530 Hz, 5010 Hz, 9990 Hz, 20010 Hz, and 47010 Hz).  By varying the collection 
frequencies, Geo Solutions is able to better characterize the makeup of buried debris (i.e., 
distinguish between highly conductive carbon and other metal bearing material), if present. 
 
The GEM-2 was operated in remote control configuration while evaluating the landfill area 
(using a sled) and switchyard (carried by hand).  In this mode the GEM-2 unit is mounted on 
PVC tubular sled positioned approximately .75 meters from the ground surface, or is held by 
hand while the land is traversed on foot.  The receiving coil (detector coil) is situated directly 
above the exposed ground surface.   
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Photograph showing typical deployment of EM unit mounted on sled (left) or hand carried (right). 
 
Data was collected at the rate of six samples per second.  The position of each sample point was 
measured utilizing a CSI Wireless SERES global positioning system (“GPS”) with a data update 
rate of 6 Hz (Crowson et. al. 2007).  These data were transferred from the GEM-2 unit to a 
portable laptop computer that was carried on board a 4WD vehicle (Polaris Ranger with covered 
cab area).  The sample spacing is thus a function of rate of travel of the sled or pace rate of the 
person carrying the GEM-2 and rate of data sampling.   Here, Geo Solutions collected data along 
straight survey lines at 1.5 to 2 ft. intervals.  The location of the EM data points is presented in 
Figure 3 for both sites. 

 
The EM data was transferred from the GEM-2 to a laptop computer using the WinGEM Version 
3 software provided by the manufacturer.  During the transfer process, the WinGEM software 
assigns UTM metric coordinates to each data collection station, and calculates the apparent 
conductivity, sum of conductivity, and magnetic susceptibility for each frequency collected using 
the system software.  These data were then transferred to a Microsoft Excel Spread Sheet and 
reviewed for data anomalies such as poor GPS confidence levels that would likely result in poor 
coordinate assignments.  As a result all data with GPS confidence levels of less than 1 were 
rejected (approximately 40 records out of 66,020 records collected were rejected).    The UTM 
Coordinates were transformed into the North Carolina State Plane System (in survey feet) using 
the Corpscon Freeware Software (Version 6.0.1). These data were used to compile a series of 
maps illustrating various responses using a simple 3D mapping program (Golden Software’s 
Surfer Mapping System Version 8). 
 
2.1.3 EM In-Phase Survey – Metal Detection Mode 
 
The results of the EM data were reviewed across all frequencies for both the in-phase (metal 
detection) and quadrature (conductivity) modes.  Based on this review the five collection 
frequencies, the 9990 Hz frequency in-phase data was selected to identify the location of 
potentially buried metal debris (Figure 4).  The 9990 Hz frequency was chosen because it is the 
established EM frequency used by the Geonics EM-31, and it appeared to provide a uniform 
(low noise level) representation of the overall data base in comparison of the other four 
frequencies.  Figure 4A illustrates our interpretation of the extent of buried material potentially 
containing metal debris. Site coordinates for four areas containing concentrations of potential  
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buried debris with strong in-phase responses are listed in Table 1, and represents approximately 
0.75 acres. 
 

Table 1 
 

Easting Northing Description 
1664918.7233 603905.6874 Large area where overburden is reportedly 

greater than 15 feet thick. 
1665009.2495 603383.582 Small area near the face of a sloped surface. 
1665150.3021 603480.4242 Small area near the face of a sloped surface. 
1665386.0917 603404.6346 Large area where area trend suggests 

potential presence beneath the switchyard. 
  
2.1.4 EM Quadrature Survey – Conductivity Mode 
 
Similarly, Geo Solutions collected EM data over the site for variations in apparent conductivity.  
Geo Solutions compiled the sum of conductivity across each frequency, which enables the EM 
data to reflect subtle changes in conductivity while also showing large anomalous conditions. 
 
A map illustrating the results of the sum of all collected conductivity values is presented as 
Figure 5.  In Figure 5, areas of high soil conductivity are generally more widespread than the 
distribution of suspected buried metal debris.  However, zones of strong positive soil 
conductivity generally coincide with locations of potentially buried very conductive (electrically) 
debris.   These conductive areas may also reflect changes in the overall conductivity of 
groundwater.  However, given the magnitude of the conductivity values it is more likely a result 
of highly conductive material such as carbon.  In Figure 5A, Geo Solutions has identified the 
interpreted extent of very high conductivity values shown in the combined landfill and 
switchyard area.  Figure 5B is an enlarged area of just the switchyard with an interpreted outline 
of the areas containing the highest soil conductivity.  Here, Geo Solutions estimates the area of 
elevated conductivities to be less than one acre. Site coordinates for four areas containing 
concentrations of high soil conductivities are listed in Table 2, and represent approximately 6.5 
acres in area. 
 

Table 2 
 

Easting Northing Description 
1664910.3021 603850.9504 Large area located near a large In-Phase 

anomaly 
1664722.9337 603514.1084 Area located near the west fence area. 
1665350.3021 603413.0558 Very large site extending from the southwest 

portion of the landfill to the switchyard. 
1665165.0391 603213.0558 Anomalies situated near the south edge of the 

fill near the fence line. 
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2.2 Ground-Penetrating Radar  
 
2.2.1 Introduction 
 
GPR is an effective geophysical tool used to establish vertical and horizontal variations of certain 
electrical properties of soil.  GPR is a noninvasive electromagnetic geophysical technique that 
utilizes radio frequency EM energy to detect various layers in the earth’s shallow subsurface.  It 
is widely used in environmental site characterization and landfill construction verification.   It 
may be deployed from the surface by hand or vehicle (sled).  It has the highest resolution of any 
geophysical method for imaging the subsurface, with centimeter scale resolution sometimes 
possible.  However, GPR investigations usually are affected by subsurface conditions: 
 

1. Soil composition affects the depth of detection (i.e. higher clay content generally equal 
lesser depths of penetration of the radar signal and thus the lesser depths of detection). 

 
2. Presence of highly conductive material (i.e., less resistive material) generally equals 

poorer quality of recovered data.  Conductive material enhances the attenuation of the 
radar signal, thus reducing the depth of penetration. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Typical setup of GPR using a hand-pushed cart (left) and the Model 3000 display (right). 
 
 
2.2.2 Field Activities 
 
The GPR data was collected on the SIR 3000 data collection unit using a 400 and 200 MHz 
antennas, and reviewed in the field for completeness and reliability.  The SIR 3000 unit uses a 
digital survey wheel to determine the distance between each vertical survey GPR sounding.  
These data are also collected along with the time domain records of the GPR.  These data were 
post-processed using GSSI Radar Radan Version 6 software.   In general, the GPR records are 
good with an average depth of detection of 4 feet for the 400 MHz, and 8 feet for the 200 MHz 
antennas.  This depth of detection is more than Geo Solutions anticipated given the presence of a 
clay cap on the landfill.   The presence of clay capping material generally reduces the depth of 
penetration for GPR.    
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2.2.3 GPR Survey 
 
The location of each GPR profile in relationship the landfill area is presented in Figure 6.   Here, 
a moderate density of GPR profiles was completed across the landfill and parking area.  These 
data were collected to evaluate the presence of shallow buried debris.  The results of the profiles 
are presented in Figures 7A and 7B. No shallow material was detected in the capped landfill. 
Additional GPR profiles were completed in the fenced area of the electrical switchyard.  The 
location of these GPR profiles is presented in Figure 8.  The results of the profiles are presented 
in Figure 9.  GPR penetration in the electrical switchyard was limited on average to 5 feet with 
localized maximums of 10 feet.  Shallow debris was recognized only in areas near the 
northwestern 1/3rd of the switchyard site.  
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3.0 EM INTERPRETATION 
 
3.1 Introduction 
 
An EM evaluation was completed at the Badin Landfill and Alcoa Switchyard located in Badin, 
North Carolina.  The following is a summary of findings. 
 
3.2 Summary of Findings 
 
An EM evaluation was completed at the Badin Landfill site located near Badin, North Carolina.  
The area of the investigation represented approximately 20 acres in area.  The EM profiles were 
completed and maps produced illustrated the following: 
 

1. Presence of anomalous conditions (areas where the in-phase EM values exceeded 
background conditions and are not explained by observed surface conditions) in the in-
phase data indicated buried metal and metallic like debris within isolated regions of the 
landfill area. These areas represent approximately 0.75 acres of the whole landfill. 

 
2. Other, smaller EM in-phase anomalies were also present as discrete zones, and represent 

less than 0.25 acres.   
 
3. EM quadrature data (apparent conductivity) indicates anomalous soil conductivity 

conditions are present over larger areas than the in-phase EM anomalies (areas where the 
in-phase EM values exceeded background conditions and are not explained by observed 
surface conditions).   The area affected by elevated conductivity values is in excess of 6.5 
acres and is found in the southwestern ½ of the landfill.  

 
4. Additionally, several conductivity anomalies coincide with the location of the boundary 

fence on the southwest side of the landfill.  These data indicate the potential presence of 
material containing elevated conductivity present beyond the extent of the fenced 
property.  

 
5. Likewise, elevated subsurface soil conductivity conditions are present at the site of 

suspected metal anomalies found beneath the Alcoa switchyard.  The presence of carbon 
material found by Environeering in three borings suggests that the elevated conductivity 
values detected beneath the switching and transformers in the switchyard may be due 
impart to the presence of buried carbon.  
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4.0 GPR INTERPRETATION 
 
4.1 Introduction 
 
A total of 25 GPR survey profiles were collected over portions of the landfill area, and the 
fenced switchyard area.  These profiles were collected to provide a verification of the continuity 
of the landfill clay cap and to evaluate the potential presence of buried debris within the 
detection depth of GPR (a depth less than 10 feet). 
 
4.2 Landfill Summary of Findings 
 
A total of 18 GPR profiles were collected within the Badin Landfill.   Here, the depth of GPR 
detection was generally less than 10 feet.   The continuity of the GPR profile records over the 
landfill proper is an indication that the cap is continuous.  Shallow bed forms, as exhibited in 
GPR Profile 1 are an indication of the fill process during the construction of the clay cap.  Bright 
GPR reflectors were not observed in the landfill records indicating that potential carbon fill 
material was not present at depths less than the detection depth of the GPR (generally less than10 
feet). 
 
4.3 Switchyard Summary of Findings  
 
The GPR evaluation was completed as a series of 7 profiles that covered the accessible areas 
within the fenced switchyard and over portions of the switchyard where suspected metal and/or 
highly conductive carbon debris was indicated by the EM evaluation.  Here, Geo Solutions 
found: 
 

1. GPR penetration was limited in depth because of the clayey nature of the soil and the 
presence of highly conductive material at depth.  However, several shallow zones were 
identified to contain potential buried debris because of the high contrast of the GPR 
reflectors.  These areas are evidenced by bright GPR reflectors (Profiles A, B and C). 

 
2. GPR penetration was sufficient only to evaluate the presence of bright reflectors 

(potential presence of buried carbon) to a depth of 4 feet.   
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5.0 CONCLUSIONS 
 
EM and GPR evaluations conducted at the Badin landfill and the Alcoa switchyard indicates the 
following: 
 

• The landfill cap is complete everywhere evaluated. 
 
• Based on the GPR results, the presence of shallow buried debris was not detected in the 

landfill area. 
 

• Based on the results of the EM Data, approximately 0.75 acres of the landfill contains 
potential buried metal debris.  Smaller areas totaling less than 0.25 acres represent 
scattered buried metal debris. 

 
• Based on the results of the EM data, approximately 6.5 acres of the landfill contains 

material with elevated conductivity values.  Based on existing site borings, and our 
experience with carbon debris as other sites, we interpret this material to be buried 
carbon. 

 
• This same material has been confirmed to be present beneath limited portions of the 

Alcoa switchyard, and represents less than 1.0 acre in area. 
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2
0 FILL: Topsoil with organic fragments

FILL: Red to orange brown sandy clay, dry, medium stiff
FILL: Tan brown sandy clay, minor pebble rock fragments, dry, 

medium stiff
FILL: Dark gray to black silty sand, carbonaceous, red brick 

fragments (6.5'), dry, loose

FILL: Tan brown sandy clay with intermittent mottled clay saprolite 
fragments, gravel (12.5-13'), dry, medium stiff

FILL: Dark gray to black silty sand, carbonaceous, minor 
pebble-sized fragments, dry, loose

FILL: Tan brown sandy clay with intermittent mottled clay saprolite 
fragments, dry, medium stiff

FILL: Blue gray to medium gray silty sandy clay, increasing organic 
fragments with depth, plastic sheeting fragments at 30', wood 

fragments at 33', rubber fragments at 34', dry to moist, medium stiff 
to very stiff

FILL: Red brown, tan, and blue gray mottled sandy clay, metal 
fragments (39'), concrete fragments (42.5'), moist, medium to very 

stiff

FILL: Blue gray gravel with minor sand/silt/clay, dry, loose
FILL: Tan to light brown silty sand, poorly sorted, lightly cemented, 

dry, medium dense
FILL: Gray and brown mottled silty clay, moist to wet, slight organic 

odor, soft
FILL: Red brown, tan, and blue gray mottled sandy clay, minor 

gravel (54-54.5'), moist to dry, medium to very stiff

SAPROLITE: Red brown sandy clay saprolite, dry, medium to very 
stiff

SWR: Soft weathered rock fragments

WELL COMPLETED ABOVE GRADE

VISUAL
LOG

U
S

C
S

S
ym

bo
l

WELL
CONSTRUCTION

60'
TOTAL DEPTH (ft.):

TOC Elevation: 541.94

546.33'GROUND SURFACE ELEVATION AND DATUM:

0.010"SLOT SIZE:

41-56'SCREEN INTERVAL (ft.):

PROJECT LOCATION:

PROJECT:

O
V

M
R

ea
di

ng

P-13Log of :

M. WordenGEOLOGIST:

ENVIRONEERING, INC.
HOUSTON, TEXAS

DRILLING METHOD:

DRILLING COMPANY:

DRILLER:

D
E

P
TH

(fe
et

)

DESCRIPTION

7/19/10DATE COMPLETED:

CLIENT:

0-41'CASING:

2.25"/3"BOREHOLE DIAMETER:
Badin, NC

Badin Municipal Landfill - SWMU No. 2

Geoprobe; Macrocore; Direct Push Well

American Env. Drilling

K. Grant

Alcoa
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2
0 FILL: Topsoil with organic fragments

FILL: Red to orange brown sandy clay, dry to moist (4.5'), medium 
stiff

FILL: Tan brown silty clay, minor sand, moist, medium stiff

FILL: Dark gray to black silty sand, carbonaceous, moist, loose
FILL: Tan brown silty clay, minor sand, moist, medium stiff

FILL: Tan to light brown sand, minor silt. dry, medium dense

FILL: Dark gray to black silty sand, carbonaceous, brick fragments 
(24'), wet to saturated, loose

SAPROLITE: Orange brown sandy clay saprolite, dry, medium to 
very stiff

WELL COMPLETED ABOVE GRADE

VISUAL
LOG

U
S

C
S

S
ym

bo
l

WELL
CONSTRUCTION

30'
TOTAL DEPTH (ft.):

TOC Elevation: 541.94

536.1'GROUND SURFACE ELEVATION AND DATUM:

0.010"SLOT SIZE:

12.5-27.5'SCREEN INTERVAL (ft.):

PROJECT LOCATION:

PROJECT:

O
V

M
R

ea
di

ng

P-14Log of :

M. WordenGEOLOGIST:

ENVIRONEERING, INC.
HOUSTON, TEXAS

DRILLING METHOD:

DRILLING COMPANY:

DRILLER:

D
E

P
TH

(fe
et

)

DESCRIPTION

7/19/10DATE COMPLETED:

CLIENT:

0-12.5'CASING:

2.25"/3"BOREHOLE DIAMETER:
Badin, NC

Badin Municipal Landfill - SWMU No. 2

Geoprobe; Macrocore; Direct Push Well

American Env. Drilling

K. Grant

Alcoa
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2
0 FILL: Topsoil with organic fragments

FILL: Red brown sandy clay, dry, medium stiff
FILL: Orange brown sandy clay, dry, medium stiff
FILL: Concrete and gravel fragments, dry, loose

FILL: Orange brown sandy clay, dry, medium stiff

FILL: Orange brown sandy clay with gravel, dry, medium stiff

FILL: Orange brown sandy clay, dry to moist (12.5'), medium stiff

FILL: Concrete fragments, minor lime, dry, loose
FILL: Medium brown silty clay, minor pebbles, few organic 

fragments, moist, medium stiff

FILL: Orange brown sandy clay, few saprolite fragments, trace 
organic fragments (23-23.5'), moist, medium stiff

FILL: Medium to dark brown silty clay, trace sand, few organic 
fragments, moist to wet, soft

FILL: Orange brown silty sand, minor gravel, moist to wet, medium 
dense

FILL: Orange brown sandy clay, moist to wet, medium stiff
FILL: Gravel with minor sand/silt/clay, wet to saturated, loose

FILL: Medium gray silty clay, few organic fragments, saturated, soft 
to very soft

SOIL: Red brown silty clay, minor SWR fragments, saturated, soft

SAPROLITE: Orange brown silty clay saprolite, moist, medium to 
very stiff

WELL COMPLETED ABOVE GRADE

VISUAL
LOG

U
S

C
S

S
ym

bo
l

WELL
CONSTRUCTION

45'
TOTAL DEPTH (ft.):

TOC Elevation: 541.94

511.92'GROUND SURFACE ELEVATION AND DATUM:

0.010"SLOT SIZE:

28-38'SCREEN INTERVAL (ft.):

PROJECT LOCATION:

PROJECT:

O
V

M
R

ea
di

ng

P-15Log of :

M. WordenGEOLOGIST:

ENVIRONEERING, INC.
HOUSTON, TEXAS

DRILLING METHOD:

DRILLING COMPANY:

DRILLER:

D
E

P
TH

(fe
et

)

DESCRIPTION

7/20/10DATE COMPLETED:

CLIENT:

0-28'CASING:

2.25"/3"BOREHOLE DIAMETER:
Badin, NC

Badin Municipal Landfill - SWMU No. 2

Geoprobe; Macrocore; Direct Push Well

American Env. Drilling

K. Grant

Alcoa
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2
0 FILL: Topsoil with organic fragments

FILL: Red brown silty clay, dry, medium stiff

FILL: Orange brown to tan brown sandy clay, minor gravel, 2" 
organic lens (4.5'), 2" brick fragment (9'), small metal fragments 

(9.5'), dry, medium stiff

FILL: Orange brown silty clay saprolite, dry, medium stiff
FILL: Blue gray sandy clay, dry, medium stiff

FILL: Orange brown to tan brown sandy clay, minor gravel, dry, 
medium stiff

FILL: Light gray gravel with minor sand/silt/clay, dry, loose
FILL: Orange brown silty clay, brick fragment (19.5'), dry to moist 

(18'), medium stiff

FILL: Light gray gravel with minor sand/silt/clay, dry, loose

FILL: Red brown silty clay, dry to moist, medium stiff

FILL: Orange brown silty clay, moist, medium stiff

FILL: Dark gray to black silty sand, carbonaceous, basal gravel, wet 
to saturated, loose

FILL: Red brown clayey sand to sandy clay, wet, soft

SAPROLITE: Orange brown silty clay saprolite, moist to dry, 
medium to very stiff

WELL COMPLETED ABOVE GRADE

VISUAL
LOG

U
S

C
S

S
ym

bo
l

WELL
CONSTRUCTION

40'
TOTAL DEPTH (ft.):

TOC Elevation: 541.94

507.49'GROUND SURFACE ELEVATION AND DATUM:

0.010"SLOT SIZE:

30-40'SCREEN INTERVAL (ft.):

PROJECT LOCATION:

PROJECT:

O
V

M
R

ea
di

ng

P-16Log of :

M. WordenGEOLOGIST:

ENVIRONEERING, INC.
HOUSTON, TEXAS

DRILLING METHOD:

DRILLING COMPANY:

DRILLER:

D
E

P
TH

(fe
et

)

DESCRIPTION

7/21/10DATE COMPLETED:

CLIENT:

0-30'CASING:

2.25"/3"BOREHOLE DIAMETER:
Badin, NC

Badin Municipal Landfill - SWMU No. 2

Geoprobe; Macrocore; Direct Push Well

American Env. Drilling

K. Grant

Alcoa
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2
0 FILL: Topsoil with organic fragments

FILL: Red brown slightly sandy silty clay, dry, stiff

FILL: Tan brown to gray brown sandy clay, minor saprolite 
fragments, dry, stiff

FILL: Light gray sandy silt, consistency like loose lime, dry, soft

FILL: Tan brown to gray brown sandy clay, minor saprolite 
fragments (17.5-18), 1" gravel lens (17' and 18.5'), 1" organic 

fragment lens (19'), dry to moist (13.5'), stiff

FILL: Tan brown silty clay, 1" gravel lens (24'), moist to wet, soft

FILL: Dark gray to black silty sand, carbonaceous, minor localized 
wood fragments, wet, loose

FILL: Tan brown, red brown, and orange brown sandy clay, wet to 
moist, soft

SOIL: Medium gray silty clay, few root traces, moist, stiff 
SOIL: Medium gray silty sand, wet, medium dense

SAPROLITE: Red brown silty clay saprolite, moist, medium to very 
stiff

WELL COMPLETED ABOVE GRADE

VISUAL
LOG

U
S

C
S

S
ym

bo
l

WELL
CONSTRUCTION

40'
TOTAL DEPTH (ft.):

TOC Elevation: 541.94

504.07'GROUND SURFACE ELEVATION AND DATUM:

0.010"SLOT SIZE:

19-34'SCREEN INTERVAL (ft.):

PROJECT LOCATION:

PROJECT:

O
V

M
R

ea
di

ng

P-17Log of :

M. WordenGEOLOGIST:

ENVIRONEERING, INC.
HOUSTON, TEXAS

DRILLING METHOD:

DRILLING COMPANY:

DRILLER:

D
E

P
TH

(fe
et

)

DESCRIPTION

7/20/10DATE COMPLETED:

CLIENT:

0-19'CASING:

2.25"/3"BOREHOLE DIAMETER:
Badin, NC

Badin Municipal Landfill - SWMU No. 2

Geoprobe; Macrocore; Direct Push Well

American Env. Drilling

K. Grant

Alcoa
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2
0 FILL: Topsoil with organic fragments

FILL: Orange brown sandy clay, moist to wet, medium stiff

SOIL: Dark gray silty clay, minor sand, wood fragments (4.5-5'), 
saturated, soft

SOIL: Medium gray to blue gray silty clay, minor orange brown 
mottled lenses, moist, medium stiff

WELL COMPLETED ABOVE GRADE

VISUAL
LOG

U
S

C
S

S
ym

bo
l

WELL
CONSTRUCTION

10'
TOTAL DEPTH (ft.):

TOC Elevation: 541.94

471.2'GROUND SURFACE ELEVATION AND DATUM:

0.010"SLOT SIZE:

2.2-7.2'SCREEN INTERVAL (ft.):

PROJECT LOCATION:

PROJECT:

O
V

M
R

ea
di

ng

P-18Log of :

M. WordenGEOLOGIST:

ENVIRONEERING, INC.
HOUSTON, TEXAS

DRILLING METHOD:

DRILLING COMPANY:

DRILLER:

D
E

P
TH

(fe
et

)

DESCRIPTION

7/20/10DATE COMPLETED:

CLIENT:

0-2.2'CASING:

2.25"/3"BOREHOLE DIAMETER:
Badin, NC

Badin Municipal Landfill - SWMU No. 2

Geoprobe; Macrocore; Direct Push Well

American Env. Drilling

K. Grant

Alcoa
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2
0 FILL: Topsoil with organic fragments

FILL: Red brown slightly sandy silty clay, moist, stiff

FILL: Orange brown clayey silt, minor saprolite fragments, dry to 
wet (8'), stiff

FILL: Dark gray silty clay, minor organic fragments, plastic 
fragments (9.5'), wood fragments (14'), wet to saturated, soft

FILL: Red brown silty clay, moist, stiff
FILL: Dark gray silty clay, minor organic fragments, plastic 

fragments (9.5'), wood fragments (14'), wet to saturated, soft

SOIL: Red brown silty clay, moist to dry (16.5'), soft to stiff (16.5')

SAPROLITE: Tan brown to gray silty clay saprolite, dry, medium to 
very stiff

WELL COMPLETED ABOVE GRADE

VISUAL
LOG

U
S

C
S

S
ym

bo
l

WELL
CONSTRUCTION

20'
TOTAL DEPTH (ft.):

TOC Elevation: 541.94

505.07'GROUND SURFACE ELEVATION AND DATUM:

0.010"SLOT SIZE:

6-16'SCREEN INTERVAL (ft.):

PROJECT LOCATION:

PROJECT:

O
V

M
R

ea
di

ng

P-19Log of :

M. WordenGEOLOGIST:

ENVIRONEERING, INC.
HOUSTON, TEXAS

DRILLING METHOD:

DRILLING COMPANY:

DRILLER:

D
E

P
TH

(fe
et

)

DESCRIPTION

9/30/10DATE COMPLETED:

CLIENT:

0-6'CASING:

2.25"/3"BOREHOLE DIAMETER:
Badin, NC

Badin Municipal Landfill - SWMU No. 2

Geoprobe; Macrocore; Direct Push Well

American Env. Drilling

K. Grant

Alcoa
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ALCOA BADIN WORKS PLANT – PINE TREE GROVE AREA 
GEOPHYSICAL SURVEY 
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ABL GROUNDWATER AND RAINFALL HYDROGRAPHS 
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Note: All elevations are above mean sea level 
and are based on top of casing data provided 
by a NC licensed surveyor. 
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Note: All elevations are above mean sea level 
and are based on top of casing data provided 
by a NC licensed surveyor. 
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Note: All elevations are above mean sea level 
and are based on top of casing data provided 
by a NC licensed surveyor. 
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Note: All elevations are above mean sea level 
and are based on top of casing data provided 
by a NC licensed surveyor. 



0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

458 

460 

462 

464 

466 

468 

470 

472 

3/
9/

20
10

 

6/
17

/2
01

0 

9/
25

/2
01

0 

1/
3/

20
11

 

4/
13

/2
01

1 

7/
22

/2
01

1 

10
/3

0/
20

11
 

2/
7/

20
12

 

Ra
in

fa
ll 

(in
ch

es
) 

El
ev

at
io

n 
(fe

et
) 

Precipitation 
MW-5 GW Elevation 

Note: All elevations are above mean sea level 
and are based on top of casing data provided 
by a NC licensed surveyor. 
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Note: All elevations are above mean sea level 
and are based on top of casing data provided 
by a NC licensed surveyor. 
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ENVIRONEERING, INC.              
 

 
CMS– Phase 3 – Alcoa-Badin Works Facility - Badin, NC; October 2012 

APPENDIX K 
 

ABL WELL MONITORING WELL SAMPLING LOGS 
  



Well Sampling Log Personnel W. Ramsey, BHE Environmental, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Stanly Co, NC 
Well Identification MW-1 Date 11/14/2011

Screened Interval 35-45' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 44.84' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 21.08' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 13:00
Actual Purge Volume 1.0 gallons Time Purging Ended 14:26

Time

Purge 
Volume 

(gal) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

13:00 Start 21.08

13:08 0.1 5.54 18.86 92 4.03 203.4 10 21.85

13:13 0.15 5.56 19.35 93 3.87 20.52 9.48 21.62

13:18 0.2 5.58 19.93 93 3.79 206.1 8.74 21.55

13:23 0.25 5.58 20.46 93 3.83 207.9 7.9 21.51

13:28 0.3 5.58 19.57 94 4.05 209.7 8.38 21.81

13:38 0.4 5.55 19.26 93 3.66 208.4 6.57 21.68

13:48 0.5 5.55 19.64 93 3.36 207.7 3.82 21.45

14:06 0.6 5.56 20.33 93 3.3 206.3 4.95 21.63

14:11 0.65 5.57 20.33 93 3.3 205.4 4.18 21.56

14:16 0.7 5.57 20.54 93 3.33 204.3 3.87 21.53

14:21 0.9 5.58 20.55 93 3.38 204.6 3.06 21.55

14:26 1 5.56 20.61 93 3.37 206.3 2.39 21.54

Sampled: ABLMW1F001 (14:30)



Well Sampling Log Personnel W. Ramsey, BHE Environmental, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Stanly Co, NC 
Well Identification MW-2 Date 11/15/2011

Screened Interval 37-47' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 53.33' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 30.86' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 8:07
Actual Purge Volume 2.1 gallons Time Purging Ended 9:14

Time

Purge 
Volume 

(gallons) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

8:07 Start 30.86

8:28 0.3 5.36 17.38 82 1.43 299.6 5.68 31.75

8:33 0.4 5.36 17.65 82 1.76 334.8 5.47 31.85

8:38 NM NM NM NM NM NM NM NM Regulating flow

8:54 1 5.31 17.81 76 0.56 395.5 1.89 31.8

8:59 1.3 5.34 17.82 76 0.54 410.9 1.58 31.94

9:04 1.5 5.34 17.82 75 0.48 424.4 1.4 31.95

9:09 1.8 5.34 17.88 75 0.44 432.8 1.31 31.96

9:14 2.1 5.34 17.93 75 0.4 434.1 1.17 31.98

Sampled: ABLMW2F001 (09:15)



Well Sampling Log Personnel W. Ramsey, BHE Environmental, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Stanly Co, NC 
Well Identification MW-3 Date 11/15/2011

Screened Interval 4-14' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 15.27' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 0.22' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 10:16
Actual Purge Volume 6.0 gallons Time Purging Ended 11:30

Time

Purge 
Volume 

(gallons) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

10:16 Start

10:20 1 5.42 16.4 80 2.16 262.6 303 2.85

10:25 2 5.44 16.66 80 1.79 260.1 143 2.55

10:30 2.5 5.47 16.77 81 1.69 254.9 92 2.45

10:35 3 5.48 16.73 81 1.61 255.1 73.9 2.5

10:40 3.3 5.48 16.74 81 1.6 253.8 69.5 2.45

10:45 3.6 5.55 16.84 81 1.95 246.3 54.7 2.45

10:50 3.9 5.55 16.8 81 1.61 246.7 46 2.45

10:55 4.1 5.54 16.82 81 1.59 245.1 36.1 2.45

11:00 4.3 5.56 16.79 81 1.64 241.7 33.2 2.45

11:05 4.5 5.55 16.85 81 1.58 241.6 26.8 2.45

11:10 4.7 5.56 16.88 82 1.56 240.1 23.2 2.45

11:15 5 5.54 16.88 82 1.55 239.3 24.9 2.48

11:20 5.3 5.54 16.85 82 1.56 239 18.7 2.52

11:25 5.6 5.55 16.88 81 1.52 238.4 18.8 2.52

11:30 6 5.55 16.9 82 1.51 237.4 18.8 2.52

Sampled: ABLMW3F001 (11:35)



Well Sampling Log Personnel W. Ramsey, BHE Environmental, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Stanly Co, NC 
Well Identification MW-4 Date 11/15/2011

Screened Interval 4-14' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 16.09' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 2.74' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 13:20
Actual Purge Volume 1.8 gallons Time Purging Ended 14:15

Time

Purge 
Volume 

(gallons) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

13:20 Start 2.74

13:25 0.1 6.63 18.46 325 2.26 142.9 54.9 3.43

13:30 0.15 6.57 17.73 325 6.57 134.3 46.3 3.61

13:35 NM NM NM NM NM NM NM NM

13:40 0.25 6.58 17.27 326 1.05 145 28.2 3.75

13:45 0.4 6.57 17.24 327 1.33 141.7 22.7 3.85

13:50 0.5 6.57 17.32 329 0.87 138.9 17.4 3.8

13:55 0.6 6.57 17.41 330 0.94 138.4 15.4 3.73

14:00 0.75 6.57 17.5 331 0.93 136.3 13.6 3.74

14:05 1 6.57 17.47 333 0.94 140.7 12.2 3.74

14:10 1.4 6.57 17.41 335 0.91 142.9 12.6 3.74

14:15 1.8 6.57 17.41 337 0.87 145.8 12.2 3.75

Sampled: ABLMW4F001 (14:20)

Sampled: ABLMW4D001 (14:20)



Well Sampling Log Personnel W. Ramsey, BHE Environmental, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Stanly Co, NC 
Well Identification MW-5 Date 11/15/2011

Screened Interval 4-14' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 14.49' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 3.81' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 15:47
Actual Purge Volume 5.3 gallons Time Purging Ended 18:01

Time

Purge 
Volume 

(gal) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

15:47 Start 3.81

15:56 0.15 6.35 17.44 531 2.73 89.8 667 3.91

16:01 0.25 6.3 17.31 531 1.35 104.2 312 3.91

16:06 0.5 6.29 17.16 533 1.22 112.4 187 3.92

16:11 0.75 6.27 17.17 534 1.15 125.5 147 3.93

16:16 1 6.28 17.17 536 1.16 134.2 125 3.94

16:21 1.25 6.28 17.08 537 1.1 140.8 91.6 3.94

16:26 1.5 6.28 17.05 538 1.1 147.1 81 3.96

16:31 2 6.28 17.12 539 1.11 150.9 69.6 3.95

16:36 2.25 6.28 17.11 540 1.08 155.7 68.7 3.95

16:41 2.5 6.29 17.14 540 1.05 155.6 55.4 3.94

16:46 2.75 6.29 17.07 541 1.03 156 56 3.95

16:51 3 6.29 16.95 541 1.06 150.7 62.5 3.95

16:56 3.25 6.3 16.81 542 3.77 160.4 64.4 3.95 Cleaned cell

17:01 3.5 6.28 16.79 543 1.47 164.1 49.8 3.95

17:06 3.75 6.28 16.76 543 1.16 169.8 37.2 3.95

17:11 4 6.29 16.68 543 1.07 172.3 34.2 3.95

17:16 4.1 6.27 16.62 543 1.08 178.5 30.5 3.94

17:21 4.25 6.27 16.55 543 1.02 180.5 29.1 3.95

17:26 4.5 6.27 16.44 544 1.01 184.6 28.6 3.95

17:31 4.6 6.26 16.36 544 1 186.2 26.3 3.95

17:36 4.7 6.27 16.3 544 0.99 188.5 25 3.95

17:41 4.75 6.27 16.21 544 1.01 189.9 24 3.95

17:46 4.8 6.27 16.13 544 0.98 191.6 23.2 3.95

17:51 5 6.27 16.1 544 0.99 193 21.8 3.95

17:56 5.2 6.27 16.05 545 0.99 193.7 20.4 3.95

18:01 5.3 6.27 16.02 545 0.98 194 19.2 3.95

Sampled: ABLMW5F001 (18:06)



Well Sampling Log Personnel W. Ramsey, BHE Environmental, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Stanly Co, NC 
Well Identification MW-6 Date 11/14/2011

Screened Interval 25-35' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 39.63' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 24.81' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 9:30
Actual Purge Volume 0.55 gallons Time Purging Ended 10:37

Time

Purge 
Volume 

(gallons) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

9:30 Start 24.81

9:46 NM 5.87 18.96 145 3.42 166 NM 25.33

9:56 NM 5.81 19.58 136 2.44 201 4.58 26.13

10:12 0.3 5.77 19.66 123 9.68 254.6 6.87 26.79

10:22 0.4 5.8 20.15 122 1.48 225.8 3.76 26.88

10:27 0.45 5.8 20.4 125 1.34 220.5 3.24 26.74

10:32 0.5 5.81 20.56 126 1.32 215.1 2.99 26.7

10:37 0.55 5.82 20.83 127 1.31 204.8 3.09 26.65

Sampled: ABLMW6F001 (11:00)



Well Sampling Log Personnel M. Worden, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Stanly Co, NC 
Well Identification PZ-15 Date 11/14/2011

Screened Interval 28-38' below land surface (BLS) Pump Type 0.66" submersible bladder
Total Well Depth 39.95' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 36.57' BTOC Bailer Type N/A
Well Diameter 1" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 12:35
Actual Purge Volume 1000 ml Time Purging Ended 14:00

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

12:35 Start 36.57

12:50 0 NM NM NM NM NM NM 37.9

13:10 200 7.41 21.78 2322 0.94 -75.4 >1000 >38.5

13:20 400 7.41 21.8 2366 0.31 -78.7 >1000 >38.5

13:30 600 7.52 22.36 2373 0.23 -77.5 >1000 >38.5

13:40 800 7.53 23.08 2325 0.24 -69.1 >1000 >38.5

13:50 1000 7.54 23.12 2375 0.24 -70.1 >1000 >38.5

14:00 1000 7.59 24.72 2416 0.43 -57 >1000 >38.5 Dry/Recovering

11/15/11

11:45 N/A 7.5 19.52 2172 0.6 -38.7 >1000 36.91 Sampled: ABLPZ15F001 (11:45)



Well Sampling Log Personnel M. Worden, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Stanly Co, NC 
Well Identification PZ-16 Date 11/15/2011

Screened Interval 30-40' below land surface (BLS) Pump Type 0.66" submersible bladder
Total Well Depth 42.9' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 34.11' BTOC Bailer Type N/A
Well Diameter 1" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 7:55
Actual Purge Volume 3000 ml Time Purging Ended 11:25

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

7:55 Start 34.11

8:30 0 7.22 17.44 1484 0.2 -80 >1000 34.15

Shutdown to return to plant

10:35 0 7.52 21.4 1643 0.41 -90.4 >1000 34.11

10:40 300 7.25 20 1388 1.61 -64.6 >1000 34.15

10:45 600 7.35 19.37 1423 0.59 -98.8 >1000 34.17

10:50 900 7.35 19.2 1388 0.42 -100.4 502 34.15

10:55 1200 7.31 19.17 1277 0.36 -95.6 211 34.14

11:00 1500 7.25 19.08 1230 0.38 -82.7 104 34.13

11:05 1800 7.25 19.1 1204 0.39 -82.9 64.7 34.13

11:10 2100 7.24 19.15 1190 0.37 -80.5 34.5 34.13

11:15 2400 7.22 19.13 1187 0.32 -78.1 22.9 34.13

11:20 2700 7.22 19.15 1187 0.3 -79.1 23.8 34.13

11:25 3000 7.24 19.2 1187 0.28 -84 20.9 34.13

Sampled: ABLPZ16F001 (11:25)



Well Sampling Log Personnel M. Worden, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Stanly Co, NC 
Well Identification PZ-17 Date 11/15/2011

Screened Interval 19-34' below land surface (BLS) Pump Type 0.66" submersible bladder
Total Well Depth 36.7' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 31.16' BTOC Bailer Type N/A
Well Diameter 1" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 12:00
Actual Purge Volume 3700 ml Time Purging Ended 14:20

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

12:00 Start 31.16

12:20 0 8.59 20.68 4124 1.11 -93.8 >1000 NM Water level probe malfunction

12:25 100 8.13 20.47 3810 0.77 -144.6 >1000 NM

12:30 400 7.78 20.21 3413 0.48 -133.1 >1000 NM

12:35 700 7.57 20 3143 0.28 -128.9 >1000 NM

12:40 1000 7.53 19.92 3024 0.2 -125.8 791 NM

12:45 1300 7.62 20.29 3104 0.14 -138.4 819 NM

12:50 1600 7.73 20.56 3188 0..09 -142.4 >1000 NM

13:45 1600 7.78 23.7 3408 0.4 -127.7 >1000 NM

13:50 1900 7.57 20.99 3052 0.64 -100 559 NM

13:55 2200 7.43 20.12 2838 0.3 -114.8 140 NM

14:00 2500 7.33 19.84 2734 0.14 -99.6 86.2 NM

14:05 2800 7.3 19.59 2705 0.1 -97.8 78.6 NM

14:10 3100 7.31 19.58 2709 0.1 -99.4 26.7 NM

14:15 3400 7.29 19.69 2724 0.1 -99.5 24.3 NM

14:20 3700 7.3 19.85 2802 0.1 -99.8 24.9 NM

Sampled: ABLPZ17F001 (14:20)

Sampled: ABLPZ17D001 (14:40)



Well Sampling Log Personnel M. Worden, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Stanly Co, NC 
Well Identification PZ-18 Date 11/16/2011

Screened Interval 2.2-7.2' below land surface (BLS) Pump Type 0.66" submersible bladder
Total Well Depth 9.95' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 6.20' BTOC Bailer Type N/A
Well Diameter 1" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 7:40
Actual Purge Volume 1150 ml Time Purging Ended 8:35

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

7:40 Start 6.2

7:55 0 7.05 17.01 1662 1.17 -52.7 57.7 >6.40

8:00 200 7.32 16.92 1674 0.48 -93 60.2 >6.40

8:05 400 7.16 17.14 1693 0.51 -97.3 64 >6.40

8:10 600 7.31 17.27 1690 0.55 -95.3 67.1 >6.40

8:15 750 7.3 17.4 1697 0.58 -95.4 62.3 >6.40

8:20 850 7.32 17.5 1697 0.6 -93.3 60.2 >6.40

8:25 950 7.32 17.62 1698 0.62 -94.1 18.7 >6.40 Changed Hach turbidity vial

8:30 1050 7.34 17.7 1698 0.63 -93.7 19.4 >6.40

8:35 1150 7.33 17.71 1699 0.64 -93.6 19.1 >6.40

Sampled: ABLPZ18F001 (08:40)



Well Sampling Log Personnel M. Worden, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Stanly Co, NC 
Well Identification PZ-19 Date 11/15/2011

Screened Interval 6-16' below land surface (BLS) Pump Type 0.66" submersible bladder
Total Well Depth 17.9' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 15.19' BTOC Bailer Type N/A
Well Diameter 1" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 15:10
Actual Purge Volume 600 ml Time Purging Ended 16:15

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

15:10 Start 15.19

15:50 0 7.37 21.3 1736 1.01 -133.6 53.7 17.6

15:55 100 7.34 20.35 1705 0.61 -136.7 53.3 17.62

16:00 200 7.4 20.19 1690 0.2 -145.5 48.6 17.71

16:05 350 7.45 20.22 1689 0.21 -145.7 30.8 17.7

16:10 500 7.43 20.28 1702 0.18 -139.2 30.2 17.77

16:15 600 7.48 20.3 1704 0.18 -145.2 28.1 17.81

Sampled: ABLPZ19F001 (16:30)

Could not complete analyses

11/16/11 Dry to 17.9

11/17/11 Dry to 17.9

11/18/11 Depth to water: 17.80; Could not sample

11/21/11 Depth to water: 17.41; Sampled available CN only



Well Sampling Log Personnel M Worden, Environeering Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC
Well Identification MW-1 Date 5/8/2012

Screened Interval 35-45' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 44.84' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 25.61' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 13:55
Actual Purge Volume 3400 ml Time Purging Ended 14:55

Time

Purge 
Volume 

(gal) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

13:55 Start

14:10 0 5.50 19.61 93 5.01 245.80 9.56 25.29

14:15 300 5.28 19.48 93 2.96 250.80 8.01 26.01

14:20 600 5.39 19.63 93 2.75 242.20 7.17 26.31

14:25 1000 5.29 18.67 92 2.60 248.00 8.79 26.49

14:30 1400 5.28 18.63 92 2.41 246.30 8.01 26.60

14:35 1800 5.26 18.56 92 2.34 241.90 7.23 26.69

14:40 2200 5.27 18.61 92 2.26 240.20 5.08 26.72

14:45 2600 5.29 18.57 93 2.24 239.70 4.41 26.76

14:50 3000 5.30 18.55 93 2.21 238.20 4.23 26.77

14:55 3400 5.31 18.56 93 2.18 237.60 4.26 26.78

Sampled: ABLMW01F002 (15:00)

Sampled: ABLMW01D002 (15:10)



Well Sampling Log Personnel Mike Worden, Environeering Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC
Well Identification MW-2 Date 5/8/2012

Screened Interval 37-47' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 53.33' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 33.23' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 17:00
Actual Purge Volume 3800 ml Time Purging Ended 17:55

Time

Purge 
Volume 

(gallons) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

17:00 Start

17:10 0 5.83 19.95 80 7.81 213.4 10.38 33.80

17:15 400 5.53 19.86 80 5.42 212 7.57 33.82

17:20 800 5.14 18.70 75 1.79 247.3 6.27 34.12

17:25 1300 5.06 18.46 75 1.25 271.1 5.71 34.39

17:30 1800 4.92 18.40 74 0.80 324.5 2.61 34.55

17:35 2200 5.15 18.90 74 0.72 327.2 2.11 34.53

17:40 2600 5.17 18.91 74 0.68 344.3 3.95 34.50

17:45 3000 5.16 19.01 74 0.66 347.2 3.71 34.50

17:50 3400 5.18 19.11 73 0.65 349.1 3.99 34.33

17:55 3800 5.20 19.08 73 0.70 343.3 3.62 34.50

Sampled: ABLMW02F002 (18:00)



Well Sampling Log Personnel E Duenkel, BHE Environmental, Inc.
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC
Well Identification MW-3 Date 5/10/2012

Screened Interval 4-14' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 15.27' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 1.49' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 8:15
Actual Purge Volume 7150 ml Time Purging Ended 9:30

Time

Purge 
Volume 

(gallons) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

Start

8:20 0 5.36 15.6 107 10.5 274.5 23.00 1.95

8:25 1000 4.35 15.41 90 3.05 297.0 16.80 2.02

8:30 1800 4.18 15.15 84 2.17 279.1 11.00 2.09

8:35 2300 4.43 15.07 83 2.06 231.2 7.93 2.00

8:40 2850 4.72 15.07 81 2.09 188.8 6.55 2.02

8:45 3350 4.85 15.03 80 2.07 163.0 5.03 2.07

8:50 3900 4.97 15.03 80 2.12 125.6 4.34 2.09

8:55 4400 5.03 15.09 79 2.07 80.3 4.18 2.11

9:00 4900 5.14 15.26 79 2.06 58.7 3.20 2.13

9:05 5450 5.23 15.49 79 2.03 63.6 3.26 2.15

9:10 6050 5.30 15.64 79 2.03 44.5 2.42 2.17

9:15 6600 5.30 15.66 79 2.01 43.4 2.09 2.19

9:20 7150 5.27 15.55 79 2.02 40.0 2.11 2.21

Sampled: ABLMW03F002 (9:25)



Well Sampling Log Personnel E Duenkel, BHE Environmental, Inc.
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC
Well Identification MW-4 Date 5/10/2012

Screened Interval 4-14' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 16.09' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 3.99' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 11:45
Actual Purge Volume 6200 ml Time Purging Ended 12:55

Time

Purge 
Volume 

(gallons) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

11:45 Start

11:50 0 6.44 16.57 434 4.27 -18.8 11.20 4.75

11:55 550 6.36 16.28 372 2.90 -57.2 8.40 4.75

12:00 1050 6.33 16.19 356 2.14 -81.1 4.33 4.8

12:05 1600 6.32 16.09 351 1.61 -92.9 2.96 4.7

12:10 2050 6.35 16.18 349 1.16 -107.0 1.94 4.65

12:15 2400 6.36 16.07 348 1.06 -134.3 1.46 4.6

12:20 2850 6.37 16.18 346 0.87 -131.7 1.16 4.6

12:25 3400 6.38 16.15 347 0.79 -147.0 1.09 4.61

12:30 3800 6.39 16.1 345 0.65 -147.9 1.13 4.61

12:35 4300 6.38 15.95 347 0.63 -152.0 1.03 4.61

12:40 4800 6.38 15.87 346 0.55 -157.5 0.87 4.63

12:45 5200 6.38 15.87 346 0.55 -139.1 0.94 4.63

12:50 5700 6.39 15.84 346 0.52 -141.1 0.83 4.64

12:55 6200 6.38 15.87 346 0.53 -144.1 0.69 4.65

Sampled: ABLMW04F002 (13:00)



Well Sampling Log Personnel E Duenkel, BHE Environmental, Inc.
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC
Well Identification MW-5 Date 5/10/2012

Screened Interval 4-14' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 14.49' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 4.27' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 14:47
Actual Purge Volume 4550 ml Time Purging Ended 15:30

Time

Purge 
Volume 

(gal) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

14:37 Start

14:40 0 6.29 16.84 1074 3.1 106.0 14.5 4.37

14:45 750 6.27 16.45 637 1.36 39.5 10.4 4.38

14:50 1450 6.24 16.16 551 1.27 17.2 7.31 4.39

14:55 2100 6.22 16.13 531 1.08 -1.9 6.09 4.37

15:00 2600 6.22 16.11 526 0.84 -13.8 4.06 4.34

15:05 2800 6.25 16.57 525 0.86 -23.9 3.29 4.31

15:10 3000 6.26 16.74 539 0.84 -31.9 2.91 4.29

15:15 3250 6.25 17.15 527 0.88 -48.1 3.76 4.29

15:20 3750 6.24 16.74 525 0.81 -55.5 3.62 4.32

15:25 4150 6.25 16.58 525 0.85 -61.0 3.86 4.33

15:30 4550 6.25 16.38 524 0.86 -59.2 3.64 4.34

Sampled: ABLMW05F002 (1535)



Well Sampling Log Personnel Mike Worden Environeering Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC
Well Identification MW-6 Date 5/8/2012

Screened Interval 25-35' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 39.63' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 29.23' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 11:45
Actual Purge Volume 3900 ml Time Purging Ended 12:55

Time

Purge 
Volume 

(gallons) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

11:45 Start

11:55 0 5.99 22.13 165 6.76 234.4 7.32 29.70

12:00 400 5.95 23.29 165 4.75 235.0 5.95 29.78

12:05 600 5.99 23.81 165 4.62 230.1 5.44 29.79

12:10 800 6.00 24.62 163 4.44 226.5 5.10 29.80

12:15 1000 6.02 25.72 162 4.00 222.9 5.12 29.81

12:20 1500 5.92 21.85 148 4.02 231.6 5.00 29.92

12:25 1980 5.71 20.53 141 4.20 259.7 5.77 29.99

12:30 2300 5.59 20.41 134 3.67 293.0 5.32 30.11

12:35 2700 5.65 20.51 128 3.22 309.2 5.15 30.14

12:40 3100 5.66 20.89 130 2.91 307.2 4.82 30.31

12:45 3500 5.68 21.00 131 2.86 301.5 4.95 30.51

12:50 3600 5.71 20.97 134 2.72 298.0 3.12 30.68

12:55 3900 5.71 20.56 136 2.70 297.1 4.00 30.79

Sampled: ABLMW06F002 (13:00)



Well Sampling Log Personnel M. Worden, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC
Well Identification PZ-15 Date 5/9/2012

Screened Interval 28-38' below land surface (BLS) Pump Type 0.66" submersible bladder
Total Well Depth 39.95' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 36.54' BTOC Bailer Type N/A
Well Diameter 1" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 11:30
Actual Purge Volume 1000 ml Time Purging Ended 12:40

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

11:30 Start

12:10 0 7.23 23.5 1843 2.13 -34.9 31.3 >38.0

12:15 50 7.22 23.54 1850 1.72 -35.4 28.7 >38.0

12:20 100 7.22 23.64 1862 1.53 -34.3 26.6 >38.0

12:25 150 7.26 23.71 1879 1.26 -40.2 24.7 >38.0

12:30 700 7.28 23.87 1889 1.15 -41.2 23.8 >38.0

12:35 750 7.29 24.01 1910 1.10 -39.1 25.2 >38.0

12:40 300 7.29 24.11 1913 1.10 -38.9 23.2 >38.0

Sampled: ABLPZ15F002 (12:50)



Well Sampling Log Personnel M. Worden, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC
Well Identification PZ-16 Date 5/10/2012

Screened Interval 30-40' below land surface (BLS) Pump Type 0.66" submersible bladder
Total Well Depth 42.9' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 33.73' BTOC Bailer Type N/A
Well Diameter 1" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 8:45
Actual Purge Volume 3000 ml Time Purging Ended 10:10

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

8:40 Start 33.73

9:15 0 7.35 17.70 1173 1.20 -65.5 105 33.73

9:20 250 7.48 17.71 1175 1.11 -69.1 123 33.73

9:25 500 7.51 17.74 1177 0.92 -77.6 68.8 33.73

9:30 750 7.58 17.83 1175 0.91 -80.1 43.2 33.73

9:35 1000 7.60 17.91 1169 0.89 -82.3 33.5 33.73

9:40 1250 7.58 17.95 1168 0.88 -84.1 27.1 33.73

9:45 1500 7.48 18.01 1164 0.91 -84.3 28.1 33.73

9:50 1750 7.44 18.09 1164 0.90 -87.4 12.1 33.73

9:55 2000 7.43 18.05 1162 0.89 -86.5 7.4 33.73

10:00 2250 7.41 18.04 1161 0.86 -87.3 9.9 33.73

10:05 2500 7.40 18.07 1156 0.83 -88.9 10.1 33.73

10:10 2750 7.40 18.11 1158 0.82 -90.5 9.3 33.73

Sampled: ABLPZ16F002 (10:15)

Sampled: ABLPZ16D002 (10:30)



Well Sampling Log Personnel M. Worden, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC 
Well Identification PZ-17 Date 5/10/2012

Screened Interval 19-34' below land surface (BLS) Pump Type 0.66" submersible bladder 
Total Well Depth 36.7' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 30.78' BTOC Bailer Type N/A
Well Diameter 1" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 12:00
Actual Purge Volume 3700 ml Time Purging Ended 14:20

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

13:00 Start 31.18

14:10 0 7.01 21.91 2498 2.30 120.9 94.4 31.24

14:15 300 7.07 21.85 2500 1.31 103.9 71.2 31.25

14:20 600 7.07 21.51 2500 0.78 13.4 50 31.24

14:25 900 7.08 20.93 2499 0.63 1.2 54.7 31.24

14:30 1200 6.93 19.75 2494 0.51 -26.6 32 31.24

14:35 1500 6.90 19.48 2487 0.49 -24.8 31.4 31.24

14:40 1800 7.00 20.11 2486 0.41 -30.1 12.5 31.24

14:45 2100 7.05 20.38 2481 0.42 -44.0 10.4 31.24

14:50 2400 7.07 20.92 2494 0.40 -46.2 12.1 31.24

14:55 2700 7.18 21.18 2494 0.36 -54.4 8.32 31.24

15:00 3000 7.19 21.03 2500 0.36 -58.9 8.7 31.25

15:05 3300 7.27 21.35 2504 0.32 -65.2 7.76 31.24

15:10 3600 7.27 21.11 2505 0.33 -73.0 8.12 31.24

15:15 3900 7.23 20.99 2509 0.35 -68.9 7.73 31.24

Sampled: ABLPZ17F002 (15:20)



Well Sampling Log Personnel M. Worden, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC
Well Identification PZ-18 Date 5/9/2012

Screened Interval 2.2-7.2' below land surface (BLS) Pump Type 0.66" submersible bladder
Total Well Depth 9.95' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 6.12' BTOC Bailer Type N/A
Well Diameter 1" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 9:15
Actual Purge Volume 1150 ml Time Purging Ended 10:15

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

9:15 Start 6.34

9:35 0 7.30 19.34 1829 1.13 -88.9 119 7.5

9:40 200 6.99 19.34 1831 0.7 -99.4 222 7.85

9:45 300 7.00 19.61 1838 0.61 -108.7 214 NM Below gaugeable point

9:50 400 7.02 19.82 1837 0.59 -111.4 137 NM

9:55 500 7.04 20.05 1844 0.57 -112.8 217 NM

10:00 600 7.05 20.11 1845 0.56 -113.5 213 NM

10:05 700 7.08 20.14 1846 0.56 -116.2 165 NM

10:10 800 7.10 20.22 1848 0.54 -119.6 172 NM

10:15 900 7.11 20.23 1848 0.54 -120.0 177 NM

Sampled: ABLPZ18F002 (10:20)



Well Sampling Log Personnel M. Worden, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC
Well Identification PZ-19 Date 5/10/2012

Screened Interval 6-16' below land surface (BLS) Pump Type 0.66" submersible bladder
Total Well Depth 17.9' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 14.99' BTOC Bailer Type N/A
Well Diameter 1" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 11:45
Actual Purge Volume 600 ml Time Purging Ended 12:45

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

11:45 Start

12:20 0 7.08 21.87 2159 1.40 -90.5 16 >16.0

12:25 100 7.09 22.21 2132 1.03 -93.3 17.5 >16.0

12:30 200 7.12 23.59 2097 0.71 -91.2 10.6 >16.0

12:35 250 7.12 22.45 2089 0.69 -92.5 7.3 >16.0

12:40 270 7.16 22.51 2086 0.66 -93.2 7.73 >16.0

12:45 290 7.14 22.63 2081 0.68 -95.7 8.05 >16.0

Sampled: ABLPZ19F002 (13:25)

Could not complete analyses

Dry after sample 

Dry to 17.9 BTOC



Well Sampling Log Personnel D. Parker Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC 
Well Identification MW-1 Date 8/2/2012

Screened Interval 35-45' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 44.84' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 25.58' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 7:30
Actual Purge Volume 3250 ml Time Purging Ended 8:10

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

7:30 Start 25.40

7:35 0 5.61 18.2 95 5.73 -144 14.40 27.70

7:40 750 5.65 18.5 93 4.2 -175 6.50 27.27

7:45 1200 5.70 19.1 95 3.58 -185 3.84 26.92

7:50 1600 5.71 19.2 96 3.11 -196 2.04 26.74

7:55 2000 5.71 19.1 96 2.82 -203 1.76 26.65

8:00 2450 5.70 19.1 96 2.59 -206 2.00 26.63

8:05 2850 5.69 19.1 95 2.63 -207 1.88 26.59

8:10 3250 5.69 19.2 95 2.4 -208 1.51 26.59

Sampled: ABLMW1F003 (8:10)



Well Sampling Log Personnel D. Parker Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC 
Well Identification MW-2 Date 7/30/2012

Screened Interval 37-47' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 53.33' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 34.50' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 14:50
Actual Purge Volume 5750 ml Time Purging Ended 15:55

Time

Purge 
Volume 

(gallons) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

14:50 Start 34.3

14:55 0 5.45 22.7 87 2.62 -183.2 7.81 DRY

Replaced air tube

15:10 600 5.53 23.7 77 6.7 -213.1 10.6 35.1

15:15 1100 5.41 21.1 75 4.67 -274.1 11.3 35.3

15:20 1900 5.41 19.7 74 3.66 -255 5.89 35.58

15:25 2250 5.48 21.2 75 7 -246 5.19 35.46

15:30 2650 5.48 21.6 74 6.6 -300 3.74 35.41

15:35 3250 5.48 20.7 74 6.81 -312 2.82 35.54

15:40 3650 5.47 21.2 73 5.82 -310 4.98 35.4

15:45 4350 5.48 19.4 73 6.24 -313 1.05 35.75

15:50 5050 5.47 19.6 73 6.48 -316 1.27 35.88

15:55 5750 5.48 19.7 72 6.18 -322 2.16 35.9

Sampled: ABLMW2F003 (16:00)



Well Sampling Log Personnel D. Parker Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC 
Well Identification MW-3 Date 7/31/2012

Screened Interval 4-14' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 15.27' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 2.48' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 13:55
Actual Purge Volume 11325 ml Time Purging Ended 15:10

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

13:52 Start 2.73

13:55 0 5.65 21.30 75 2.05 -206 96.50 2.84

14:00 750 5.66 20.90 74 1.95 -201 78.70 2.95

14:05 1550 5.65 20.60 74 1.9 -192 45.90 3.04

14:10 2300 5.65 20.50 74 1.82 -186 36.20 3.09

14:15 3050 5.65 20.30 74 1.89 -185 20.70 3.11

14:20 3775 5.64 20.30 73 1.91 -183 15.10 3.15

14:25 4525 5.65 20.40 73 1.87 -183 15.50 3.16

14:30 5250 5.65 20.20 74 1.85 -183 11.50 3.20

14:35 6000 5.65 20.00 74 1.83 -183 9.40 3.21

14:40 6750 5.66 20.00 74 1.83 -180 9.22 3.22

14:45 7450 5.66 20.00 74 1.86 -179 7.68 3.25

14:50 8250 5.67 20.00 74 1.82 -179 7.44 3.27

14:55 9050 5.66 19.80 74 1.89 -176 6.19 3.27

15:00 9900 5.67 19.60 74 1.8 -172 3.74 3.33

15:05 10625 5.67 19.70 74 1.83 -171 4.02 3.31

15:10 11325 5.67 19.80 74 1.8 -170 3.62 3.31

Sampled: ABLMW03F003 (15:10)

Sampled: ABLMW03D003 (15:15)



Well Sampling Log Personnel D. Parker Envieroneering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC 
Well Identification MW-4 Date 7/31/2012

Screened Interval 4-14' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 16.09' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 5.18' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 7:20
Actual Purge Volume 16550 ml Time Purging Ended 10:05

Time

Purge 
Volume 

(gallons) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

7:20 Start 5.35

7:25 0 6.49 17 306 1.07 -67.2 25.8 6.35

7:30 1300 6.52 17.3 307 0.37 -166.8 15 6.4

7:35 1550 6.54 18.5 307 0.4 -208.8 12.9 6.22

7:40 2050 6.54 18.3 310 0.3 -220 6.92 6.19

7:45 2550 6.54 17.8 310 0.34 -234.8 5.64 6.52

7:50 2650 6.54 17.3 308 0.34 -237.5 6.52 6.61

7:55 3500 6.53 17.5 311 6.77 -183.5 6.01 6.69

8:00 4250 6.53 17.5 312 6.28 -201.9 4.37 6.7

8:05 4750 6.53 17.7 313 5.69 -185 3.66 6.52 Bad battery

8:55 Restart

9:00 0 6.53 18 313 0.54 -225.9 242 6.7

9:05 700 6.51 18.1 219 0.39 -239.7 125 6.65

9:10 1300 6.51 18 323 0.38 -244.2 118 6.65

9:15 2050 6.52 17.4 325 0.81 -228 105 6.89

9:20 3150 6.52 17.2 319 0.47 -236 96.6 7.12

9:25 4100 6.53 17.2 310 0.7 -220 105 7.4

9:30 5100 6.53 18 311 0.87 -204 161 7.6

9:35 6100 6.51 17.2 322 0.67 -208 60.4 7.84

9:40 7100 6.53 17.6 316 0.49 -223 34.2 8.26

9:45 8100 6.51 18.1 326 0.25 -259 17.2 8.18

9:50 9100 6.51 17.7 337 0.15 -299 7.87 8.14

9:55 10100 6.51 17.7 341 0.14 -312 4.58 8.12

10:00 11000 6.5 17.6 343 0.14 -314 4.56 8.09

10:05 11800 6.51 17.6 345 0.15 -313 4.61 8.09

Sampled: ABLMW4F003 (10:05)



Well Sampling Log Personnel D. Parker Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC 
Well Identification MW-5 Date 7/31/2012

Screened Interval 4-14' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 14.49' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 4.55' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 11:15
Actual Purge Volume 12200 ml Time Purging Ended 12:50

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

11:12 Start 4.62

11:15 0 6.34 19.2 482 2.99 -95 169 4.62

11:20 650 6.33 18.9 481 2.24 -122 107 4.64

11:25 1350 6.33 19 479 1.86 -125 61.3 4.62

11:30 2050 6.34 19 479 1.63 -135 53.5 4.62

11:35 2700 6.34 18.9 479 1.44 -139 28.9 4.63

11:40 3400 6.34 18.7 479 1.36 -143 20.9 4.62

11:45 4000 6.34 18.7 479 1.28 -147 16.9 4.62

11:50 4650 6.34 18.7 479 1.23 -150 13 4.62

11:55 5300 6.34 18.8 479 1.31 -149 10.5 4.63

12:00 5950 6.34 18.9 479 1.2 -150 9.3 4.63

12:05 6600 6.34 18.8 479 1.19 -158 8.17 4.64

12:10 7250 6.34 18.9 480 1.16 -167 6.94 4.62

12:15 7850 6.34 18.7 479 1.15 -173 7.95 4.62

12:20 8500 6.34 18.7 480 1.15 -173 6.25 4.62

12:25 9100 6.34 18.8 480 1.15 -177 6.29 4.62

12:30 9750 6.34 18.8 480 1.14 -183 5.06 4.62

12:35 10400 6.34 18.8 479 1.14 -186 5.21 4.62

12:40 11000 6.34 18.8 479 1.14 -194 4.05 4.62

12:45 11600 6.34 18.8 479 1.14 -194 3.94 4.62

12:50 12200 6.34 18.9 479 1.14 -192 3.88 4.62

Sampled: ABLMW5F003 (12:50)



Well Sampling Log Personnel M.Worden, D.Parker Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC 
Well Identification MW-6 Date 7/30/2012

Screened Interval 25-35' below land surface (BLS) Pump Type 1.66" submersible bladder
Total Well Depth 39.63' Tubing Type 0.17" polyethylene air; 0.25" polyethylene discharge
Depth to Water Prior to Sampling 30.30' BTOC Bailer Type N/A
Well Diameter 2" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 11:10
Actual Purge Volume 9730 ml Time Purging Ended 13:00

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

11:10 Start 29.40

11:15 0 5.82 22.8 96 6.50 -119.3 3.2 30.02

11:20 650 5.82 23.0 94 5.75 -143.2 2.73 29.99

11:25 1250 5.81 22.6 93 6.40 -162.2 2.45 30.08

11:30 1900 5.81 22.8 92 4.90 -158.2 3.02 30.40

11:35 2500 5.81 22.9 92 4.75 -161.5 3.87 30.60

11:40 3100 5.83 23.0 98 4.62 -165.5 2.79 30.79

11:45 3680 5.85 23.1 102 4.60 -166.8 2.72 30.96

11:50 4230 5.86 23.0 107 4.16 -178 2.07 31.20

11:55 4830 5.86 23.0 110 3.87 -194.1 2.32 31.32

12:00 5430 5.84 23.1 110 3.61 -204.1 2.12 31.49

12:05 6030 5.81 23 108 3.22 -203.1 2.11 31.65

12:10 6630 5.8 23.4 109 2.82 -220.2 1.1 31.7

12:15 7280 5.79 23.3 109 2.44 -244 0.5 31.89

12:20 7830 5.78 23.4 109 2.18 -254.7 0.43 32.1

12:25 8080 5.8 24.1 111 2.03 -255.3 1.17 31.9

12:30 8480 5.8 23.5 114 2.23 -251 0.5 32.1

12:35 8830 5.86 25.5 117 5.17 -217 0.65 >32.10

12:40 9030 5.87 26.6 142 1.48 -241 0.4 >32.10

12:45 9280 5.89 27.4 123 1.18 -250 0.67 >32.10

12:50 9330 5.9 27.7 124 0.89 -250 0.37 >32.10

12:55 9530 5.93 28 125 0.83 -252.7 0.18 >32.10

13:00 9730 5.94 28.3 128 0.79 -257 0.16 >32.10

Sampled: ABLMW6F003 (13:05)



Well Sampling Log Personnel D.Parker, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC 
Well Identification PZ-15 Date 8/1/2012

Screened Interval 28-38' below land surface (BLS) Pump Type 0.66" submersible bladder
Total Well Depth 39.95' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 37.05' BTOC Bailer Type 0.75" polyethylene
Well Diameter 1" String Type Nylon
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 8:09
Actual Purge Volume 100 ml Time Purging Ended 8:25

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

8:09 Start NM Could not measure DTW

8:15 0 7.36 21.8 349 1.46 -189.8 >1000 NM Could not measure DTW

8:20 100 7.35 21.7 352 1.12 -208 >1000 NM Could not measure DTW

8:25 100 7.38 22 351 0.95 -220 NM NM Could not measure DTW

8/2/2012

9:20 37.61 Well sampled to dry - partial fill sampling containers

Sampled: ABLPZ15F003 (9:25)



Well Sampling Log Personnel D. Parker, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC 
Well Identification PZ-16 Date 8/1/2012

Screened Interval 30-40' below land surface (BLS) Pump Type 0.66" submersible bladder
Total Well Depth 42.9' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 35.15' BTOC Bailer Type N/A
Well Diameter 1" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 10:15
Actual Purge Volume 4775 ml Time Purging Ended 12:10

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

9:06 Start 35.18 Clogged Line

10:15 0 35.18 Restart

10:35 0 7.34 29.2 1.46 0.70 -265 >1000 35.18

10:40 0 7.34 29.9 1.47 0.60 -265 >1000 35.18

10:45 50 7.34 30 151 0.62 -270 >1000 35.18

10:50 125 7.37 27.8 156 0.98 -269 >1000 35.19

10:55 250 7.37 24.9 153 1.16 -256 >1000 35.18

11:00 350 7.37 25.5 155 0.48 -288 >1000 35.16

11:05 525 7.46 24.1 149 1.2 -255 >1000 35.18

11:10 775 7.45 21.2 139 1.6 -243 874 35.18

11:15 1075 7.4 21.1 132 1.53 -243 363 35.18

11:20 1425 7.39 20.8 129 1.43 -245 117 35.16

11:25 1725 7.39 21.4 127 1.44 -248 80.6 35.17

11:30 2075 7.4 21.1 128 1.32 -255 77.6 35.16

11:35 2475 7.4 20.9 124 1.32 -260 51.2 35.16

11:40 2750 7.4 21.3 123 1.31 -263 42.6 35.18

11:45 3025 7.4 21.4 123 1.25 -268 33.1 35.19

11:50 3350 7.4 21.4 123 1.23 -270 28.6 35.18

11:55 3750 7.39 21.2 121 1.23 -273 24.4 35.18

12:00 4075 7.39 21.4 121 1.19 -274 21.1 35.18

12:05 4375 7.4 21.2 121 1.26 -272 19.4 35.19

12:10 4775 7.4 21.1 121 1.24 -268 17.9 35.19

Sampled: ABLPZ16F003 (12:15)

Sampled: ABLPZ16D003 (12:25)



Well Sampling Log Personnel D. Parker, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC 
Well Identification PZ-17 Date 8/1/2012

Screened Interval 19-34' below land surface (BLS) Pump Type 0.66" submersible bladder
Total Well Depth 36.7' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 31.16' BTOC Bailer Type N/A
Well Diameter 1" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 13:35
Actual Purge Volume 1025 ml Time Purging Ended 15:00

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

13:35 Start 32.20

13:40 0 7.43 24.4 306 0.67 -310 288 >34.40

13:45 100 7.47 26.2 302 0.5 -317 258 >34.40

13:50 150 7.69 28.2 322 0.4 -321 283 >34.40

13:55 200 7.72 30.2 337 0.45 -337 380 >34.40

14:00 275 7.68 29.9 337 0.47 -335 409 >34.40

14:05 300 7.48 28.5 318 0.51 -318 NM >34.40 Lower pump

14:10 325 7.47 29.3 314 0.48 -314 175 34.83

14:15 475 7.82 24.9 366 0.27 -53 >1000 >35.43 Turbidity meter issues

14:20 575 7.71 24.8 354 0.16 -405 530 >35.43

14:25 625 7.55 25.7 322 0.15 -387 279 >35.43

14:30 675 7.53 26.9 314 0.15 -369 383 >35.43

14:35 750 7.6 26.9 319 0.14 -387 597 >35.43

14:40 825 7.52 27.1 313 0.13 -393 364 >35.43

14:45 875 7.49 27.4 309 0.14 -366 234 >35.43

14:50 925 7.48 26.6 307 0.15 -372 278 >35.43

14:55 975 7.45 26.2 304 0.16 -368 253 >35.43

15:00 1025 7.43 25.9 301 0.16 -364 153 >35.43

15:50 13.3 35.80 Post sampling

Sampled: ABLPZ17F003 (15:00)



Well Sampling Log Personnel D.Parker, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC 
Well Identification PZ-18 Date 8/1/2012

Screened Interval 2.2-7.2' below land surface (BLS) Pump Type 0.66" submersible bladder
Total Well Depth 9.95' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 6.11' BTOC Bailer Type N/A
Well Diameter 1" String Type N/A
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 17:50
Actual Purge Volume 1200 ml Time Purging Ended 19:15

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

17:50 Start 6.11

17:55 0 7.18 23.4 175 3.26 -324 >1000 9.7

18:00 250 7.18 25.2 185 2.63 -302 >1000 9.68

18:05 500 7.16 25.7 183 2.34 -277 417 >9.70

18:10 550 7.13 25.6 179 2.19 -273 421 >9.70

18:15 600 7.03 26.4 185 2.09 -283 703 >9.70

18:20 650 7.01 27.1 191 2.05 -245 852 >9.70

18:25 700 6.99 27.5 193 2.01 -225 481 >9.70

18:30 750 6.99 27.9 192 1.99 -215 338 >9.70

18:35 800 6.98 28 190 1.89 -210 209 >9.70

18:40 850 6.99 28 189 1.78 -213 137 >9.70

18:45 900 6.99 27.9 186 1.68 -221 96.6 >9.70

18:50 950 7 27.8 184 1.58 -227 71.2 >9.70

18:55 1000 7.01 27.6 182 1.51 -225 53.8 >9.70

19:00 1050 7.02 27.6 181 1.48 -228 36.5 >9.70

19:05 1100 7.03 27.6 180 1.45 -219 27.1 >9.70

19:10 1150 7.04 27.5 179 1.43 -213 29.3 >9.70

19:15 1200 7.04 27.4 179 1.36 -209 35.4 >9.70

20:05 4.16 9.85 Post sampling

Sampled: ABLPZ18F003 (19:15)



Well Sampling Log Personnel D. Parker, Environeering, Inc
Project Alcoa Badin: Badin Municipal Landfill Location Badin, NC 
Well Identification PZ-19 Date 8/1/2012

Screened Interval 6-16' below land surface (BLS) Pump Type 0.66" submersible bladder
Total Well Depth 17.9' Tubing Type 0.17" polyethylene air; 0.17" polyethylene discharge
Depth to Water Prior to Sampling 15.10' BTOC Bailer Type 0.75" polyethylene
Well Diameter 1" String Type Nylon
Well Volume N/A
Calculated Purge Volume N/A Time Purging Started 16:30
Actual Purge Volume 385 ml Time Purging Ended 17:05

Time

Purge 
Volume 

(ml) pH Temp (°C)
Conduct. 

(µS) D.O. (mg/L) ORP (mV) Turb (NT)
Depth to 
water (ft) Notes

16:30 Start 16.50

16:35 0 7.48 21.6 237 0.81 -376 35.8 > 16.60

16:40 100 7.69 23.7 240 0.47 -310 20.7 > 16.60

16:45 150 7.75 25.5 241 0.44 -384 17.3 > 16.60

16:50 210 7.83 26.6 241 0.45 -364 13.2 > 16.60

16:55 285 7.95 26.9 240 0.44 -377 11.5 > 16.60

17:00 335 8.01 27.1 239 0.38 -355 11.1 > 16.60

17:05 385 8.04 27.5 239 0.63 -369 11.5 > 16.60

No water production

17:15 17.88 Post pumping

8/2/2012

9:05 17.69 Minimal water retrival via baller
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ABSTRACT 

 The generation of waste and hazardous material from ALCOA smelting operations has 

presented a public concern for both the human and environmental health in the Badin 

community. This concern has been heighted after testing at Badin Lake and Little Mountain 

Creek revealed heightened levels of cyanide, fluoride, PCBs, and PAHs. An attempt to further 

investigate the contaminants in Little Mountain Creek was conducted by analyzing water, fish, 

and sediment samples using IC, ICP-OES, reflux distillation, and GC. Indication of water quality 

was also analyzed by performing water chemistry tests, and fish and macroinvertebrate IBIs. The 

levels obtained were compared to both documented criteria and 2014 sampling data. The results 

revealed elevated levels of fluoride, Pb, cyanide, and PCB throughout three different sites along 

the creek; however, the stream analysis did not indicate ecological disturbances. Based on the 

current environmental conditions and levels of contaminants, it was concluded that there is 

potential for chronic effects due to leachate draining into Little Mountain Creek. The conclusions 

factored in both previous records and new data on contaminates. At this time, there is not enough 

data to warrant large scale remediation, but routine monitoring of the elevated contaminants is 

needed.   

INTRODUCTION 

 The town of Badin, NC was founded around the aluminum smelting operations of the 

Aluminum Company of America (ALCOA) (Yadkin Riverkeeper, 2015). The process of 

smelting requires large amounts of energy in order to dissolve alumina in molten cryolite 

(Calkins, 2008). The operation results in the extraction of aluminum, but also an immense 

amount of waste from bauxite residue and spent pot lining (SPL) (Calkins, 2008). To make the 

process economically feasible, ALCOA utilized hydro-electric power from the Narrows Dam on 



the Yadkin River and created landfill sites for waste management (ALCOA, 2015). 

Unfortunately, the waste products present environmental hazards as trace metals are reported in 

bauxite residue, and fluoride and cyanide are found in the SPL (Calkins, 2008).  

The ALCOA smelting operation was ceased in 2007; however the company is currently 

facing lawsuit by the state of North Carolina over ownership of the riverbed (Yadkin 

Riverkeeper, 2015). Dispute has been fueled by ALCOA’s own economic interest in the power 

generated by the Narrows Dam, and their “legacy” of environmental pollution (Yadkin 

Riverkeeper, 2015). In 2013, the state revoked ALCOA’s water quality certification required for 

relicensing of the dam, and in 2014 EPA involvement was initiated to assess potential Superfund 

allocation for cleanup of the ALCOA smelter site (Yadkin Riverkeeper, 2015). Previous reports 

on the area have indicated high levels of cyanide, fluoride, PCBs, and PAHs generated by waste 

pipes leading into Badin Lake and Little Mountain Creek (Yadkin Riverkeeper, 2015).  

In an effort to prevent ALOCA’s riverbed ownership, and to restore the environmental 

conditions that may have been impacted by the smelting operations, assessment of the ecological 

risks is necessary. The purpose of this experiment was to determine the environmental hazards, if 

any, of the leachate draining from the ALCOA-Badin landfill into Little Mountain Creek using 

water quality assessments, ICP-OES, IC, reflux distillation, and gas chromatography. Based on 

the previous history of cyanide, fluoride, and PCB in the area, it was expected that elevated 

levels of contaminants would be found at the sites.  

MATERIALS AND METHODS 

Field Sampling 

 On-site sampling was conducted on April 11, 2015 at three locations along the portion of 

Little Mountain Creek adjacent to the Alcoa-Badin Landfill. The downstream site 1 (3.40068’N, 



80.12323’W), constructed drainage ditch site 2 (35.40154’N, 80.12444’N), landfill box site 2 

(35.40168’ N, 80.12433’W), seep pool site 2 (35.40171’N, 80.12430’W), pbc well site 2 

(35.40199’N, 80.12392’W), and upstream reference site 3 (35.40321N’, 80.12767’W) were 

measured for water quality; sediment and water samples were also collected for testing and 

analysis. Additional fish and macroinvertebrate samples were collected up- and down-stream at 

site 1 and 3.  

 The water quality was measured at all three sites for turbidity, conductivity, dissolved 

oxygen, temperature, and pH using a calibrated multiparameter meter. Water samples were 

collected by submerging the mouth of a sample bottle at the water surface to avoid sediment 

contamination. The bottle was filled, capped, and stored in a cooler for further analysis.  

 Soil samples were obtained by scooping the finest grained sediments/silt into Whirl-Pak 

collection bags, and stored in a cooler for further use. The area collected was free of vegetation 

and sediment disturbances.   

Fish data was obtained using NC Standard Operating Procedure for Stream Fish 

Community Assessment (Division of Water Quality Environmental Sciences, 2001). A battery 

powered shocking unit set to 350 V was used for a total of 1750 seconds for 100m at each site. A 

total of 15 species were found at both site 1 and 3. Site 1 and site 3 had a total of 115 and 153 

individuals, respectively. Large (TW: 109.4 g) and small (TW: 61.0 g) Lepomis auritis from site 

1 were stored. Large (TW: 105.6 g) Lepomis auritis and small (TW:68.7 g) Lepomis gibbosus 

from site 3 were stored for fish analysis.  

Macroinvertebrate data was obtained in accordance to the NC Standard Operating 

Procedures for Benthic Macroinvertebrates (Division of Water Quality Environmental Sciences, 

2006).   



Data Analysis  

Collected water and sediment samples from site 1, site 2 (constructed drainage ditch, seep 

pool) and site 3 were prepared and analyzed using EPA Standard Operating Procedure 3015 

(water) and 3051 (sediment) for ICP-OES. The 3051 method was also used for the fish collected 

at site 1 and 3. The samples were tested for Al, As, Ca, Cd, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, 

Se, and Zn.  

Water samples from each site were prepared and analyzed using IC according to the EPA 

Determination of Inorganic Anions in Water by Ion Chromatography Method 300.0 

(Environmental Monitoring Systems Laboratory). The samples were tested for Cl-, NO3
-, SO4

-2, 

and F-. In addition, water and sediment samples from each site were sent to CompuChem for 

cyanide testing using a reflux-distillation in accordance to EPA analytical parameters 9010C and 

9012B for water and soil (EPA, 2004).  

Samples of the fish and sediments (provided there was enough collected for both cyanide 

and PCBs) were tested for PCB by ComuChem using gas chromatography in accordance to the 

EPA analytical parameter GC-8082A.  

The collections of macroinvertebrates were keyed to family, and fish were identified by 

species. Assessment and rating of biological composition was performed using the NC Indices of 

Biotic Integrity (NCIBI) for benthic macroinvertebrates and fish (Division of Water Quality 

Environmental Sciences 2006, 2001). Insect IBI scores were corrected (+0.2) for spring 

collections and then the stream classified by the Piedmont bioregion criteria (<5.19 = excellent). 

RESULTS 

Water chemistry analysis reveal fairly consistent results, with few exceptions in 

conductivity, dissolved oxygen, and turbidity (Table 1). The highest conductivity was recorded 



at the drainage ditch flowing into the drain field at 897.3 μS/cm. The conductivity at the ditch, 

seep pool (425.1 μS/cm), and PBC well (744 μS/cm) show a notable elevation from the 109.5 

μS/cm (drain field) and 115.6 μS/cm (Site 1) recorded in the actual creek. The temperature was 

lowest at the PBC well at site 2, 16.6°C, and highest at the seep pool at site 2, 22.7°C. Dissolved 

oxygen values were considerably depleted at the seep pool (0.86 mg/L) and PBC well (4.6 

mg/L). The pH remained nearly neutral at all sites ranging from 6.98 (seep pool) - 8.03 

(downstream). Turbidity was low at all sites, and lowest at site 2 (4.50 NTU).   

Table 1. Water chemistry testing for conductivity, temperature, pH, dissolved oxygen, and 

turbidity at testing sites along LMC.  
The macroinvertebrate IBI ratings demonstrate consistency in Excellent scores between 

the 2014 and 2015 sampling years (Table 2). A modest increase in the overall IBI value for both 

2015 sites was revealed from the collection data.  

Table 2. Macroinvertebrate NCIBI ratings and comparison for site 1 and 3 between 2014 and 
2015 data. 
  Upstream  

Site 3 

2014 

Upstream  

Site 3 

2015 

Downstream  

Site 1 

2014 

Downstream  

Site 1 

2015 
Total Number 200 156 113 105 
Richness  22 16 22 16  
SUM of Relative Abundance Scores 95 83 61 81 
Overall BI Value 3.25 3.49 3.34 4.24 

 Downstream 
Site 1 

Drainage 
Ditch 
Site 2 

Drain 
Field Site 
2 

Seep Pool 
Site 2 

PBC Well  
Site 2 

Upstream  
Site 3 

Conductivity 
(μS/cm) 

115.6 897.3 109.5 425.1 744 108.9 

Temperature 
(°C) 

19.5 21 21.5 22.7 16.6 22.0 

Dissolved 
Oxygen 
(mg/L) 

9.63 11.66 9.42 0.86 4.6 9.19 

pH 8.03 7.68 7.89 6.98 7.5 7.99 
Turbidity 
(NTU) 

5.75 N/A 4.50 N/A N/A 6.5 



BI Rating Excellent Excellent Excellent Excellent 

 
The number of individuals and families represented in the 2015 collections also decreased from 

the previous year (reduced by 6 families).  

 The fish collection, scored using the NCIBI criteria for the Yadkin River drainage, 

revealed consistent results at the upstream site between 2014 and 2015, and slight improvement 

at the downstream site (Table 3). The difference in results at the downstream site was attributed 

to an increase in score for number of species found, number of darters, number of intolerant 

species, percent piscivorous and percent diseased. The 2014 downstream site did score higher 

than 2015 in the percent omnivorous and herbivorous.  

Table 3. Fish NCIBI scores and comparison for site 1 and 3 between 2014 and 2015 data. 
Metric  

# 

Metric Criteria Upstream  
Site 1 
2014  

Upstream  
Site 1 
2015 

Downstream  
Site 2 
2014 

Downstream  
Site 2 
2015 

1 # of Species  5 5 3 5 

2 # of Fish 5 5 3 3 

3 # of Darter Species 5 5 1 5 

4 # of Sunfish 5 5 5 3 

5 # of Suckers 5 5 5 5 

6 # of Intolerant Species 1 1 1 5 

7 % Tolerant  3 3 1 1 

8 % Omnivorous and Herbivorous 1 1 5 1 

9 % Insectivorous  1 1 5 5 

10 % Piscivorous 1 1 1 3 

11 % Diseased 5 5 1 3 



12 % Multiple Age groups 5 5 5 5 

   Total: 42 42 36 44 

  Integrity Classification: Good-Fair 
(42 to 46) 

Good-Fair 

(42 to 46) 

Fair 
(36 to 40) 

Good-Fair 

(42 to 46) 

 

 The levels for all anions were elevated at site 2 compared to site 1 and 3 (Table 4 and 

Figure 1). Levels of fluoride were the only values documented above the criteria level at the 

drainage ditch and seep pool at site 2 and the upstream reference (yellow). Although there was 

no criteria listing for sulfate, the level at the drainage ditch was considerably higher than the 

other samples.  

Table 4. The mean IC results for chloride, fluoride, nitrate, and sulfate from water samples at all 
three sites in comparison to the NC water quality criteria.   

  NC Water Quality Criteria 
(ppm) 

Downstream 
 Site 1 
(ppm) 

Drainage Ditch 
Site 2 
(ppm) 

Seep Pool  
Site 2 
(ppm) 

Upstream 
Site 3 
(ppm) 

Chloride  230  8.41 ±0.91 13.48 ±0.56 24.80 
±0.25 

8.87 ±0.88 

Fluoride  1.8  0.45 ±1.15 9.75 ±0.56 5.00 
±0.87 

3.86 ±1.07 

Nitrate  10.0  0.61 ±2.31 2.11 ±2.24 0.37 
±2.19 

0.63 ±2.30 

Sulfate Limited Data  9.48 ±1.37 79.52 ±2.21 6.23 
±1.54 

9.38 ±1.38 

Criteria obtained from EPA, 2007.  



 
Figure 1. IC of water samples upstream, downstream, and at the drainage site. It can be seen that 
site 2 has elevated levels of all anions, particularly chloride, sulfate, and fluoride in comparison 
to site 1 and 3. The upstream and downstream site have comparable levels, with the exception of 
fluoride, which is higher at the upstream site.  

 Elevated levels of fluoride from the IC are fairly consistent with data from the previous 

year, with the exception of considerably elevated levels at the upstream site (Figure 2). There 

were decreases in the 2015 levels (orange) of fluoride at comparable 2014 (blue) site 2 locations; 

however, these levels were still sustained above the EPA freshwater criteria.  Downstream levels 

from both years were well below criteria.   

0.000

10.000

20.000

30.000

40.000

50.000

60.000

70.000

80.000

LMC site 1 Drainage ditch site 2 Seep pool site 2 Site 3 Reference upstream

C
o

n
ce

n
tr

at
io

n
 (

m
g/

L,
 p

p
m

)

Location

Chloride

Nitrate

Fluoride

Sulfate



 

Figure 2. IC values for fluoride in 2014 and 2015 in comparison to the EPA freshwater criteria. 
The 2014 data (blue) has consistent values with the 2015 data (orange), with the exception of 
highly elevated levels at the upstream site. Both samples from site 2 and site 3 in 2015 show 
fluoride above the EPA criteria for freshwater quality. The drainage ditch demonstrates the most 
notable levels, showing nearly a three-fold difference from the standard.  

 ICP results reveal elevated levels of Al, Fe, Pb, Se, and Zn in comparison to the EPA 

aquatic life criteria (yellow) (Table 5). High levels of Al were found in all four samples, and the 

highest values reside in the drainage ditch (0.42648 ppm) and seep pool (1.12084 ppm) samples. 

Considerably high levels of Fe were observed at 10.2634 ppm in the seep pool, a value ten-fold 

higher than the criteria level. Elevated levels Pb were noted across all four samples. The highest 

level of 0.25956 ppm was represented at the downstream site, and was over 100 times that of the 

advised criteria. Se was below detection limit (BDL) for most samples, with the exception of a 

criteria (0.005) exceeding value of 0.00906 ppm at the seep pool. Levels of Zn were consistently 

below criteria (0.12 ppm) for all samples except for the upstream reference at 0.19147 ppm. 
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Table 5. Water sample ICP results for Al, As, Cd, Fe, Pb, Se, and Zn at all three sites in 
comparison to the EPA aquatic life criteria.  

 EPA 
Aquatic 
Life 
Criteria 
(ppm) 

Downstream 
Site 1 
(ppm) 

Drainage 
Ditch 
Site 2 
(ppm) 

Seep Pool 
Site 2 
(ppm) 

Upstream 
Site 3 
(ppm) 

As 0.15 0.00372 BDL 0.00913 BDL 
Cd 0.00025 0.00026 BDL 0.00022 0.00008 
Fe 1 0.65019 0.66505 10.2634 0.72223 
Pb 0.0025 0.25956 0.00713 0.01995 0.00480 
Se 0.005 BDL BDL 0.00906 BDL 
Zn 0.12 0.07131 0.06752 0.11670 0.19147 
Criteria obtained from EPA, 2014. 

 The ICP levels for Pb and Se in the water samples were of particular concern and 

therefore compared to levels of the previous year (Figure 4 and Figure 5). Both Pb and Se from 

2014 (blue) were above criteria level in all detectable samples. Other than the cracked pipe 

sample from 2014, the 2015 data (orange) displays an increase or consistent level of Pb. The 

downstream and seep pool were substantially higher than their LMC below and test box 

counterparts. The presence of elevated Pb in the upstream reference in 2015 is also significant as 

the 2014 levels were undetermined.  

 The 2015 data for Se demonstrates only one detectable limit above criteria at the seep 

pool. The concentration decreased in comparison to the previous year data at all detectable sites. 

Though there is a decrease, the 2015 level is still nearly double that of criteria value.  

  



 

Figure 4. ICP for Pb in 2014 and 2015 in comparison to EPA aquatic life criteria. The 2015 data 
(orange) demonstrates consistently elevated levels from 2014 (blue). Levels at all sites were over 
the advised freshwater criteria levels, and the greatest elevation was drawn at- and down- stream 
of the site.   
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Figure 5. ICP for Se in 2014 and 2015 in comparison to the EPA aquatic life criteria. Only one 
sample from site 2 in 2015 (orange) had measurable levels which were almost double the EPA 
advised criteria. In comparison to the 2014 data (blue), there was a notable decrease in Se.  

 Sediment sample ICP analysis did not detect levels for As, Cd, Pb, Se, and Zn above EPA 

freshwater sediment criteria benchmarks (Table 6 and Figure 6). The levels were fairly consistent 

between the two sites, with the exception of Pb; which was slightly higher downstream.  

Table 6. Sediment sample ICP results for As, Cd, Fe, Pb, Se, and Zn at site 1 and site 3 in 
comparison to EPA sediment benchmarks.  

 EPA Freshwater 
Sediment Benchmarks 
(ppm) 

Downstream  
Site 1 
(ppm) 

Upstream 
Site 3 
(ppm) 

As 9.8 6.19800 5.71941 
Cd 0.99 0.44860 0.52152 
Pb 35.8 23.6836 15.7931 
Se 2 0.28515 1.09705 
Zn 121 85.2427 88.9298 
Criteria obtained from EPA 20141 

 

Figure 6. ICP for upstream and downstream sediment samples in comparison to the EPA 
freshwater sediment criteria (outlined in red). There are no profound levels demonstrated at 
either sample site; however, Ni and Pb are near criteria limits.  
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 ICP analysis of L. auritis and L. gibbosus (site 3b) samples upstream and downstream for 

As, Cd, Pb, Se, and Zn (Table 7). Detected levels were compared to literature values of similar 

freshwater species demonstrated to impact survival and reproduction. Pb and Zn were indicated 

to have elevated levels in all samples based on experimentation with S. fontinalis. Both Pb and 

Zn literature concentrations were known to decrease reproductive success. Cd was slightly 

elevated at site 1a (0.8163 ppm) in comparison to literature on L. marcrochirus- shown to reduce 

survival at concentrations of 0.35 ppm.   

Table 7. Fish sample ICP results for As, Cd, Pb, Se, and Zn at site 1 and site 2 in comparison to 
known literature concentrations for similar freshwater species.  

 Literature 
Effect 
Concentrations 
(ppm) 

Downstream 
Site 1a 
L. auritis 

(ppm) 

Downstream 
Site 1b 
L. auritis 

(ppm) 

Upstream 
Site 3a 
L. auritis 

(ppm) 
 

Upstream 
Site 3b 
L. gibbosus 

(ppm) 

Comment 

As 6.7 0.8301 0.2632 0.5676 0.5676 Sodium Arsenate 
Lepomis 

Cyanellus 5d. 
Survival reduced 
death. Whole 
body. 

Cd 0.35 0.8163 0.2246 0.1371 0.0471 CdSO4 Lepomis 

macrochirus 
180d. Reduced 
survival. No 
growth effect. 
Whole body. 

Pb 0.4 3.5551 6.6799 4.8634 7.5551 Lead Nitrate 
Salvelinus 

frontinalis 60d. 
Reproduction 
reduced. Whole 
body. 

Se 6.49 2.1560 3.0424 2.1405 3.0467 Inorganic Se L. 

macrochirus 44d. 
Survival reduced 
75%. Skeletal 
muscle. 

Zn 76.9 102.22 116.97 103.64 87.820 Zinc Sulfate S. 

fontinalis 140d. 



Reproduction 
reduced. Gill 
tissue. 

Criteria obtained from Jarvinen & Ankley 1999. 

 The elevated levels of Pb across all four samples in the fish sample ICP were compared 

to the literature criteria previously stated, and similar data from the 2014 collection (Figure 8). 

The 2015 Pb concentrations (orange) are significantly higher than that of both the criteria and 

previous collection (blue).  

Figure 7. ICP for Pb in fish samples from 2014 and 2015 in comparison to levels documented in 
Salvelinus fontinalis (Brook Trout) to have reproductive effects. The 2015 data (orange) 
indicates levels of Pb much higher than both the criteria indicated and the 2014 data (blue).  

 After reflex distillation, cyanide levels were detected in the drainage ditch and seep pool 

and compared to EPA aquatic life criteria for both acute and chronic levels (Table 8 and Figure 

8). Both sites indicated levels more than double that of the chronic criteria. The drainage ditch, 

22.6 ppm, is also shown to be considered acute levels (22 ppm).     

Table 8. Cyanide levels from water samples at the drainage ditch and seep pool at site 2 in 
comparison to the EPA aquatic life criteria.  

 EPA Aquatic Life 
Criteria 

Drainage Ditch 
Site 2 

Seep Pool 
Site 2 
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LMC-Site 3a
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Fish

LMC-Site 3b
(ref)-

L.gibbosus
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Average

F4M -
Average

F5M -
Average
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Acute/Chronic 
(ppm) 

(ppm) (ppm) 

Cyanide 22/5.2 22.6 11 
Criteria obtained from EPA, 20141. 

 

Figure 8. Measurable cyanide levels from the reflux-distillation of water the samples in 
comparison to EPA freshwater criteria. Both of the detected levels of cyanide were collected at 
site 2, and are at levels nearly 2-3 times greater than the advised standard.  

 Results of the reflex distillation for cyanide in the sediment samples revealed three 

detectable levels at site 1, site 2 (drainage ditch), and site 3 (Table 9). Site 1, 0.227 ppm, and site 

3, 0.297 ppm, are slightly above criteria (0.1 ppm). The drainage ditch at site 2, 1.81 ppm, 

demonstrates a considerably larger difference from site 1 and site 3, and is about 18 times greater 

than the EPA benchmark criteria. A visual representation of this difference is shown in Figure 9. 

Table 9. Cyanide levels from sediment samples at site 1, site 2 (drainage ditch), and site 3 in 
comparison to EPA freshwater sediment benchmark level.   

 EPA Freshwater 
Sediment 
Benchmark 
(ppm) 

Downstream 
Site 1 
(ppm) 

Drainage Ditch 
Site 2 

Upstream  
Site 3 

Cyanide 0.1 0.227 1.81 0.297 
Criteria obtained from EPA, 20142. 
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Figure 9. Measureable cyanide levels from the reflux-distillation of soil samples in comparison 
to EPA freshwater sediment criteria. All three of the sites demonstrate levels above the advised 
standard, and the most notable levels were presented at site 2.  

 The GC results of the fish samples for PCB indicated elevated levels of Aroclor-1248 

(Table 10). The detected value of 0.34 ppm in the downstream 1a L. auritus is over 1.5 times 

greater than that of the EPA screening value (Figure 10). The screening value is defined as the 

concentration of PCB in fish tissue that is of potential public health concern.  

Table 10. PBC levels detected in L. auritus at the downstream site 1A in comparison to the EPA 
screening value for recreational fishers.   

 EPA Screening Value 
for Recreational Fishers 
(ppm) 

Downstream 
Site 1A L. auritus (ppm) 

PCB 0.2 0.34 
Criteria obtained from EPA, 2000.   
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Figure 10. Measurable levels of PCB in fish samples from the gas chromatography in 
comparison to the EPA screening value for recreational fishers. There is a significant amount of 
PCBs documented in the fish at the downstream site compared to the advised standard.  

DISCUSSION 

 Based on the results from the water chemistry and NCIBI for both macroinvertebrates 

and fish, there is no indication of serious environmental disturbance due to the landfill. Although 

the elevated conductivity at the drainage ditch compared to site 1, 2 (drain field), and 3 is an 

indicator of wastewater entrance into the creek, the low turbidity of the water suggests that 

excessive waste discharge is not causing drastic changes in the water quality. This is supported 

by the macroinvertebrate and fish IBI as both upstream and downstream collections indicated 

good-fair to excellent biotic conditions. The decreases in macroinvertibrate total number and 

family diversity between the 2014 and 2015 data are minor and can be explained by a multitude 

of factors, such as differences in collection data and time. The fish collection also does not 

indicate immediate environmental stress as an increase in darter species was observed compared 

to 2014, in addition to an increase in total species and total number of fish collected.  

 Although the water quality indicators do not present an immediate environmental threat, 

the heavy metal, anion, cyanide, and PCB results demonstrate the potential for chronic impacts 

in the area. Elevated levels of fluoride, Pb, cyanide, and PCBs are of particular importance. 
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Selenium levels have been documented above criteria in both 2014 and 2015; however, the low 

detection limits in the creek water as opposed to the stagnant seep pool are not as concerning to 

the area.   

Fluoride levels in the water have been a concern from past testing and are well-over the 

advised criteria, especially at the drainage ditch flowing directly from the landfill. Levels above 

criteria were also observed upstream, rather than downstream, which puts into question the point 

of entry. Fluoride presents a concern to aquatic life as it has the ability to accumulate in the 

exoskeletons and bone tissue in organisms, inhibiting enzyme activity and altering protein 

synthesis (Camargo, 2003). The elevated fluoride may be an indication of leachate contamination 

from the waste sites, as it is a major contaminant in the spent pot lining produced by the smelting 

operations.    

Lead is also an element of concern as levels above criteria were found in both water and 

fish samples. Elevated levels were also indicated in the soil samples; however these did not 

exceed the criteria. Lead has no useful function to organisms, and tends to accumulate in the 

gills, liver, kidney, and bone of fish (Casas & Sordo, 2011). In humans, lead has been implicated 

with the disruption of Ca2+ metabolism, a vital substance for neurological function (Casas & 

Sordo, 2011). Excessive levels of lead can be an implication of leachate contamination from the 

plant as smelting produces large amounts of bauxite residue containing trace metals such as Pb.  

Cyanide was documented to be elevated in both water and sediment. The levels in the 

water reached both acute and chronic criteria, which is a concern as cyanide readily evaporates 

from surface waters (Division of Toxicology and Environmental Medicine Applied Toxicology 

Branch). In a study by Dixon & Leduc, the growth and metabolic rate of juvenile rainbow trout 

(Salmo gairdneri) were shown to be impacted by chronic cyanide toxicity. Persistent levels of 



cyanide may be traceable to ALCOA’s smelting operations as it is also largely found in the spent 

pot lining waste product.   

PCBs have been a past issue with ALCOA as toxic levels were found to be of grave 

concern for the environment surrounding Badin Lake. The levels were found to be high enough 

that both capping and sediment removal was warranted for remediation, and a fish consumption 

advisory was displayed. The high level of PCB found in the fish tissue downstream indicates that 

this may also be of concern for LMC. PCBs have a high level of accumulation and have been 

documented to have hepatic, gastrointestinal, endocrine, immune, neurological, and reproductive 

effects in animal studies (EPA, 1999). 

CONCLUSION 

Due to the elevated levels of fluoride, Pb, cyanide, and PCB contaminants associated 

with ALCOA’s smelting operations, it is possible that the production waste housed in the 

ALCOA-Badin landfill, and other hazardous waste sites, is discharging harmful leachate in the 

waterway. This is supported by the concentrations found elevated at site 2 in comparison to 1 

and 3, suggesting the landfill is a major source. The small number of samples presenting 

detectable levels, such as cyanide and PCB, indicate that more testing must be conducted to 

accurately measure toxic risk. In moving forward, it is suggested that routine monitoring of the 

elevated levels is directed to further assess the ecological impacts.  
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Alcoa Badin Works 

April/May 2015

Sample Location
Chloride 

(mg/L)

Bromide 

(mg/L)

Sulfate 

(mg/L)

Aluminum 

(mg/L)

Cadmium 

(mg/L)

Chromium 

(mg/L)

Copper 

(mg/L)

Iron 

(mg/L)

Mercury 

(mg/L)

Sodium 

(mg/L)

Nickel 

(mg/L)

Lead 

(mg/L)

Zinc 

(mg/L)

Upstream LMC - 4/23/15 <0.02 <0.005 <0.4 <0.1 <2.0 <20 7.5 <0.4 8.3 430 <0.5 <10 <2 760 <0.2 7.4 <2.0 <2.0 <10.0
Upstream LMC - 5/27/15 <0.01 <0.005 <0.4 <0.1 <2.0 <20 6.7 <0.4 8.1 1300 <0.5 <10 3.8 1800 <0.2 6.8 2.4 <2.0 <10

Background GW Seep - 4/23/15 <0.02 <0.005 0.6 <0.1 <2.0 <20 7.4 <0.4 2.8 1100 <0.5 <10 3 2300 <0.2 7.1 2.4 <2.0 11.0
Background GW Seep - 5/27/15 <0.01 <0.005 <0.4 <1.0 <2.0 <20 3 <0.4 <2.0 1000 <0.5 <10 3 1800 <0.2 6.4 3 <2.0 <10

West Toe Channel LMC - 4/23/15 <0.02 <0.005 0.8 0.64 5.1 <20 7.8 <0.4 9.6 3700 <0.5 <10 9.9 36000 <0.2 38 9.4 6.5 18.0

West Toe Wetland  Area - 5/27/15 0.0093 30 28 3.3 <20 19 <0.4 210 1300 <0.5 <10 6.3 2100 <0.2 470 3.1 <2.0 <10

Middle Toe Channel - 4/23/15 <0.02 0.0089 21 20 5.2 <20 17 <0.4 66 6600 <0.5 <10 14 6000 <0.2 310 9 5.8 19.0

East Toe Channel - 4/23/15 <0.02 0.016 6.3 6.4 <2.0 <20 12 <0.4 72 1700 <0.5 <10 4.2 1400 <0.2 230 <2.0 <2.0 <10
East Toe Channel - 5/27/15 0.016 0.025 12 11 3.7 <20 15 <0.4 110 6700 <0.5 <10 12 5400 <0.2 330 3.8 3.9 11.0

East Lower Toe Channel - 5/27/15 0.105J 0.045 5.1 5.1 2.8 <20 14 <0.4 93 2600 <0.5 <10 5.7 2900 <0.2 180 2.7 2.1 <10

Downstream LMC - 4/23/15 <0.02 <0.005 <0.4 <0.1 <2.0 <20 7.4 <0.4 8.6 370 <0.5 <10 <2.0 740 <0.2 8 <2.0 <2.0 <10
Downstream LMC - 5/27/15 <0.01 <0.005 <0.4 <0.1 <2.0 <20 7.1 <0.4 7.5 860 <0.5 <10 2.8 1500 <0.2 8.2 <2.0 <2.0 <10

Landfill PS - 4/23/15 <0.02 <0.005 24 20 <2.0 <20 19 0.7 150 510 <0.5 <10 2.3 900 <0.2 320 <2.0 <2.0 <10

Landfill PS - 5/27/15 0.014 <0.005 26 20 <2.0 <20 24.0 <0.4 160 280 <0.5 <10 2.1 860 <0.2 380 <2.0 <2.0 <10

LMC - Little Mountain Creek

PS - Pump Station

DWR - Blue text

Alcoa - Green text

West and Middle Toe Channels were dry on 5/27/15

J - denotes estimated value

Checking with lab regarding missing Tin and Titanium values for 4/23/15 upstream and downstream 

Cyanide (mg/L) Fluoride (mg/L) Arsenic (mg/L)



Alcoa Badin Works 

April/May 2015

Sample Location

Upstream LMC - 4/23/15
Upstream LMC - 5/27/15

Background GW Seep - 4/23/15
Background GW Seep - 5/27/15

West Toe Channel LMC - 4/23/15

West Toe Wetland  Area - 5/27/15

Middle Toe Channel - 4/23/15

East Toe Channel - 4/23/15
East Toe Channel - 5/27/15

East Lower Toe Channel - 5/27/15

Downstream LMC - 4/23/15
Downstream LMC - 5/27/15

Landfill PS - 4/23/15

Landfill PS - 5/27/15

LMC - Little Mountain Creek

PS - Pump Station

DWR - Blue text

Alcoa - Green text

West and Middle Toe Channels were dry on 5/27/15

J - denotes estimated value

Checking with lab regarding missing Tin and Titanium values for 4/23/15 upstream and downstream 

Antimony 

(mg/L)

Barium 

(mg/L)

Beryllium 

(mg/L)

Calcium 

(mg/L)*

Cobalt 

(mg/L)

Manganese 

(mg/L)

Potassium 

(mg/L)

Lithium 

(mg/L)

Magnesium 

(mg/L)

Molybdenum 

(mg/L)

Selenium 

(mg/L)

Silver 

(mg/L)

Strontium 

(mg/L)

Thallium 

(mg/L)

Tin 

(mg/L)

Titanium 

(mg/L)

<10.0 14 <5.0 6.1 <50 35 0.84 <25 3.2 <10.0 <5.0 <1.0 34 <2.0

<10.0 19 <5.0 5.9 <50 220 1.1 <25 2.4 <10.0 <5.0 <1.0 44 <2.0 <10 <10

<10 73 <5.0 8.6 <50 6100 1 <25 5.3 <10 <5.0 <1.0 40 <2.0 <10 25

<10 83 <5.0 27 <50 3400 6 <25 12 <10 <5.0 <1.0 160 <2.0 <10 39

<10 24 <5.0 24 <50 1100 4.4 <25 7.2 <10 <5.0 <1.0 83 <2.0 <10 18

<10 13 <5.0 6.1 <50 38 0.85 <25 3.2 <10 <5.0 <1.0 34 <2.0

<10 27 <5.0 51 <50 760 9.4 <25 11 <10 <5.0 <1.0 220 <2.0 <10 <10



Alcoa Badin Works 

April/May 2015

Sample Location

Upstream LMC - 4/23/15
Upstream LMC - 5/27/15

Background GW Seep - 4/23/15
Background GW Seep - 5/27/15

West Toe Channel LMC - 4/23/15

West Toe Wetland  Area - 5/27/15

Middle Toe Channel - 4/23/15

East Toe Channel - 4/23/15
East Toe Channel - 5/27/15

East Lower Toe Channel - 5/27/15

Downstream LMC - 4/23/15
Downstream LMC - 5/27/15

Landfill PS - 4/23/15

Landfill PS - 5/27/15

LMC - Little Mountain Creek

PS - Pump Station

DWR - Blue text

Alcoa - Green text

West and Middle Toe Channels were dry on 5/27/15

J - denotes estimated value

Checking with lab regarding missing Tin and Titanium values for 4/23/15 upstream and downstream 

Vanadium 

(mg/L)

<25.0

<25.0

<25

<25

<25

<25

<25





 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  20 

























































 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  21 







































































 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  22 











jsstanley
Text Box
New Haven Dr. TCE site

jsstanley
Line





jsstanley
Text Box
Rhone Poulenc Rhodia

jsstanley
Line







 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  23 









 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  24 

























 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  25 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





















 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  26 







 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  27 







 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  28 





 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  29 









 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  30 
 
 





 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  31 





 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  32 
 





 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  33 









 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  34 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



























 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCE  35 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Permit NC0004308 

Page 1 of 26 

 

 

 
STATE OF NORTH CAROLINA 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
DIVISION OF WATER RESOURCES 

 

PERMIT 

TO DISCHARGE WASTEWATER AND STORMWATER UNDER THE 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
 
 

In compliance with the provisions of North Carolina General Statute 143-215.1, other lawful standards and 
regulations promulgated and adopted by the North Carolina Environmental Management Commission, and 
the Federal Water Pollution Control Act, as amended, 

Alcoa Inc.  

is hereby authorized to discharge wastewater and stormwater from a facility located at the 

Alcoa - Badin Works 
NC Hwy. 740 & NCSR 1719  

Stanly County 
 

to receiving waters designated as UT to Little Mountain Creek and Badin Lake (Yadkin River) in the Yadkin 
- Pee Dee River Basin  

in accordance with effluent limitations, monitoring requirements, and other conditions set forth in Parts I, II, 
and III of this permit. 
 
 
 
 
 

This permit shall become effective    
 

This permit and the authorization to discharge shall expire at midnight on May 30, 2020. 
 

Signed this day    
 

  
S. Jay Zimmerman, P.G.  
Director, Division of Water Resources 
By Authority of the Environmental Management Commission 
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SUPPLEMENT TO PERMIT COVER SHEET 

The authority to operate and discharge from this facility arises exclusively under the terms and conditions of this 
NPDES Permit. Therefore, upon the effective date of this permit, any and all previous NPDES Permits issued for 

this facility and bearing this permit number are revoked. 
 

Alcoa Inc. 
 
is hereby authorized to: 
 

1. Discharge the following:  

 stormwater at Outfalls 002, 004, 017, 018, 020, and 022;  

 groundwater, stormwater and fire protection water at Outfalls 005, Outfall 012, Outfall 011 when flows 
exceed the capacity of the diffuser, and Outfall 013;  

 overflow from stormwater retention pond at Outfall 019.  
 

all outfalls being located at or near the Alcoa - Badin Works in Stanly County; and 
 

2. Discharge such groundwater, stormwater and/or fire protection water from locations specified on the 
attached map into an unnamed tributary to Little Mountain Creek (Outfalls 004, 005, 017, 018, and 022) 
and into Badin Lake (Yadkin River) (Outfalls 002, 011, 012, 013, 019, 020) which are classified as Class 
"WS-IV" waters and Class "WS-IV CA & B" waters, respectively, in the Yadkin-Pee Dee River Basin. 
 
 

All discharges shall be in accordance with the attached schedules as follows: 

Part I: Monitoring, Controls, and Limitations for Permitted Discharges 

 A. Effluent Limitations and Monitoring Requirements 

 B.  Stormwater Management Requirements 

 C. Special Conditions 

Part II: Standard Conditions for NPDES Permits 

Part III: Other Requirements 

Any other point source discharge to surface waters of the state is prohibited unless covered by another 
permit, authorization, or approval. 

This permit does not relieve the Permittee from responsibility for compliance with any other applicable 
federal, state, or local law, rule, standard, ordinance, order, judgment, or decree. 
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PART I  

SECTION A - EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS  

During the period beginning on the effective date of the permit and lasting until expiration, the Permittee is 
authorized to discharge wastewater and stormwater associated with the activities described in its current 
NPDES permit application.  Such discharges shall be monitored, controlled, and limited as specified below. 
 

A.(1.)  EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS - Outfall 005[15A 
NCAC 02B .0400 et seq., 02B .0500 et seq.] 

During the period beginning on the effective date of this permit and lasting until the expiration date of this 
permit, the Permittee is authorized to discharge groundwater, stormwater, and fire protection water at 
Outfall 005 subject to the following effluent limitations and monitoring requirements: 

   EFFLUENT LIMITATIONS MONITORING REQUIREMENTS 

PARAMETER Monthly 
Average 

Weekly 
Average 

Daily 
Maximum 

Measurement 
Frequency 

Sample  
Type 

Sample 
Location 1 

Flow    Monthly Instantaneous E 

Total Suspended Solids    Quarterly Composite 2 E 

pH 
Shall remain within the range of 6.0 

to 9.0 standard units at all times 
Monthly Grab E 

Total Aluminum    Quarterly Composite 2 E 

Total Fluoride 1.8 mg/l   24 mg/l  Monthly Composite 2 E 

Total Cyanide  3 5 µg/l   46.6 µg/l  Monthly Grab E 

Acute Toxicity 4  Quarterly Composite 2 E 
 

Footnotes: 

1. Sample locations: E - Effluent.  
2. The Permittee may use time-proportionate compositing or other sampling method provided that the 

alternate method yields samples that are reasonably representative of the discharge during the 
monitoring period.  

3. The Permittee shall report on its Discharge Monitoring Reports the actual laboratory results for each 
effluent sample tested. However, for the purpose of compliance with this permit, the quantitation 
limit for Total Cyanide shall be defined as 10 µg/L, and the Division shall treat each reported value 
less than 10 µg /L as zero. 

4. Acute Toxicity P/F Quarterly; see Condition C. (1). 
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A.(2.)  EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS - Outfall 011 [15A 
NCAC 02B .0400 et seq., 02B .0500 et seq.] 

During the period beginning on the effective date of this permit and lasting until the expiration date of this 
permit, the Permittee is authorized to discharge fire protection waters, groundwater, and stormwater 
exceeding the Outfall 012 diffuser capacity at Outfall 011 subject to the following effluent limitations and 
monitoring requirements: 

 EFFLUENT LIMITATIONS MONITORING REQUIREMENTS 

PARAMETER Monthly 
Average 

Weekly 
Average  

Daily 
Maximum 

Measurement 
Frequency 

Sample  
Type 

Sample 
Location 1 

Flow    Monthly Instantaneous E 

Total Aluminum    Quarterly Composite2 E 

Total Fluoride 1.8 mg/l   24 mg/l  Monthly Composite2 E 

Total Cyanide  3 5 µg/l   46.6 µg/l  Monthly Grab E 

Total Suspended Solids    Quarterly Composite2 E 

Trichloroethene (TCE) 4 0.6 µg/l    Monthly Grab E 

pH 
Shall remain within the range of 6.0 

to 9.0 standard units at all times 
Quarterly Grab E 

Acute Toxicity 5  Quarterly Composite2 E 

Footnotes: 

1. Sample locations: E - Effluent. 

2. The Permittee may use time-proportionate compositing or other sampling method provided that the 
alternate method yields samples that are reasonably representative of the discharge during the 
monitoring period. 

3. The Permittee shall report on its Discharge Monitoring Reports the actual laboratory results for each 
effluent sample tested. However, for the purpose of compliance with this permit, the quantitation 
limit for Total Cyanide shall be defined as 10 µg /L, and the Division shall treat each reported value 
less than 10 µg /L as zero. 

4. The facility may request that the Division review the data after collection of at least 12 data points to 
determine if there is reasonable potential to exceed the water quality standard or EPA criteria.  If no 
reasonable potential exists, the Division may remove the limit and/or reduce the monitoring 
frequency. 

5. Acute Toxicity Monitoring Quarterly; see Condition C.(2). 
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A.(3.)  EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS - Outfall 012  [15A 
NCAC 02B .0400 et seq., 02B .0500 et seq.] 

During the period beginning on the effective date of this permit and lasting until the expiration date of this 
permit, the Permittee is authorized to discharge fire protection waters, groundwater, and stormwater at 
Outfall 012 (diffuser) subject to the following effluent limitations and monitoring requirements: 

 

 EFFLUENT LIMITATIONS MONITORING REQUIREMENTS 

PARAMETER Monthly 
Average 

Weekly 
Average 

Daily 
Maximum 

Measurement 
Frequency 

Sample  
Type 

Sample 
Location 1 

Flow    Monthly Instantaneous E 

Total Suspended Solids    Quarterly Composite 2 E 

pH 
Shall remain within the range of 6.0 

to 9.0 standard units at all times 
Monthly Grab E 

Total Cyanide 3 130 µg/l   434 µg/l Monthly Grab E 

Total Fluoride    Quarterly Composite 2 E 

Total Aluminum    Quarterly Composite 2 E 

Trichloroethene (TCE) 4 15.6 µg/l   Monthly Grab E 

Chronic Toxicity 5    Quarterly Composite 2 E 
 

 

Footnotes: 

1. Sample locations: E - Effluent.   

2. The Permittee may use time-proportionate compositing or other sampling method provided that the 
alternate method yields samples that are reasonably representative of the discharge during the 
monitoring period.  

3. The Permittee shall report on its Discharge Monitoring Reports the actual laboratory results for each 
effluent sample tested. However, for the purpose of compliance with this permit, the quantitation 
limit for Total Cyanide shall be defined as 10 µg /L, and the Division shall treat each reported value 
less than 10 µg /L as zero. 

4. The facility may request that the Division review the data after collection of at least 12 data points to 
determine if there is reasonable potential to exceed the water quality standard or EPA criteria.  If no 
reasonable potential exists, the Division may remove the limit and/or reduce the monitoring 
frequency. 

5. Chronic Toxicity Pass/Fail Quarterly; see Condition C.(3). 
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A. (4.) EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS - Outfall 013 [15A 
NCAC 02B .0400 et seq., 02B .0500 et seq.] 

During the period beginning on the effective date of this permit and lasting until the expiration date of this 
permit, the Permittee is authorized to discharge groundwater and stormwater at Outfall 013 subject to the 
following effluent limitations and monitoring requirements: 

 EFFLUENT LIMITATIONS MONITORING REQUIREMENTS 

PARAMETER Monthly 
Average 

Weekly 
Average 1 

Daily 
Maximum 

Measurement 
Frequency 

Sample Type 
Sample 

Location 1 

Flow    Monthly Instantaneous E 

Total Suspended Solids    Quarterly Composite 2 E 

Total Aluminum    Quarterly Composite 2 E 

Total Fluoride     Quarterly Composite 2 E 

Total Cyanide 3 5 µg/l   46.6 µg/l  Monthly Grab E 

pH 
Shall remain within the range of 6.0 

to 9.0 standard units at all times 
Monthly Grab E 

Acute Toxicity 4  Quarterly Composite 2 E 

 
Footnotes: 

1. Sample locations: E - Effluent.  

2. The Permittee may use time-proportionate compositing or other sampling method provided that the 
alternate method yields samples that are reasonably representative of the discharge during the 
monitoring period.  

3. The Permittee shall report on its Discharge Monitoring Reports the actual laboratory results for each 
effluent sample tested. However, for the purpose of compliance with this permit, the quantitation 
limit for Total Cyanide shall be defined as 10 µg /L, and the Division shall treat each reported value 
less than 10 µg /L as zero. 

4. Acute Toxicity Monitoring Quarterly; see Condition C.(2). 
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A. (5.) EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS - Outfall 019 [15A 
NCAC 02B .0400 et seq., 02B .0500 et seq.] 

During the period beginning on the effective date of this permit and lasting until the expiration date of this 
permit, the Permittee is authorized to discharge overflow from the retention pond at the Old Brick Landfill 
at Outfall 019 subject to the following effluent limitations and monitoring requirements: 
 

 EFFLUENT LIMITATIONS MONITORING REQUIREMENTS 

PARAMETER Monthly 
Average 

Weekly 
Average 

Daily 
Maximum 

Measurement 
Frequency   

Sample 
Type 

Sample 
Location 1 

Flow    Semi-annual See Note 2 E 

Total Rainfall (inches) 2    Semi-annual Rain gauge --- 

Total Suspended Solids    Semi-annual Grab E 

Total Aluminum    Semi-annual Grab E 

Total Fluoride    Semi-annual Grab E 

Total Cyanide    Semi-annual Grab E 

pH 
Shall remain within the range of 6.0 

to 9.0 standard units at all times 
Semi-annual Grab E 

Acute Toxicity 3    Annual Grab E 

Footnotes: 

1. Sample locations:  E - Effluent.  

2. For each sampled representative storm event the total precipitation must be recorded.  An on-site 
rain gauge or local rain gauge reading must be recorded.  

3. Acute Toxicity Monitoring Annual; see Condition C.(4). 

 
 

A. (6.) INSTREAM MONITORING [15A NCAC 02B .0500 et seq.]   

 
Instream monitoring is required for the following parameters at the locations specified: 
 

PARAMETER MONITORING REQUIREMENTS 
Measurement Frequency Sample Type Sample Location 1 

pH Monthly Grab U1, WC, EC, D1, D2 

Total Cyanide Monthly Grab U1, WC, EC, D1, D2 

Total Fluoride Monthly Grab U1, WC, EC, D1, D2 

Total Lead Monthly Grab U1, WC, EC, D1, D2 

Total Arsenic Monthly Grab U1, WC, EC, D1, D2 

 
1.  U1- Little Mountain Creek Upstream of the landfill, WC – Little Mountain Creek near the drainage from 
the west toe drain channel, EC – Little Mountain Creek near the drainage from the east toe drain channel, 
D1 – Little Mountain Creek downstream from EC, D2 - Little Mountain Creek downstream from NC 740.  
 

A. (7.)  PRIORITY POLLUTANT ANALYSIS [G.S. 143-215.1(b)] 
 
Within one year of the effective date of the permit the permittee shall submit the result of a priority 
pollutant scan for each of the following outfalls: 005, 011, 012 and 013. The pollutant analysis shall consist of 
the 126 pollutants included in Appendix A to 40 CFR 423 and listed in the following table: 
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Acenaphthene Methylene chloride Vinyl chloride 

Acrolein Methyl chloride Aldrin 

Acrylonitrile Methyl bromide Dieldrin 

Benzene Bromoform Chlordane 

Benzidine Dichlorobromomethane 4,4-DDT 

Carbon tetrachloride Chlorodibromomethane 4,4-DDE 

Chlorobenzene Hexachlorobutadiene 4,4-DDD 

1,2,4-trichlorobenzene Hexachlorocyclopentadiene Alpha-endosulfan 

Hexachlorobenzene Isophorone Beta-endosulfan 

1,2-dichloroethane Naphthalene Endosulfan sulfate 

1,1,1-trichloreothane Nitrobenzene Endrin 

Hexachloroethane 2-nitrophenol Endrin aldehyde 

1,1-dichloroethane 4-nitrophenol Heptachlor 

1,1,2-trichloroethane 2,4-dinitrophenol Heptachlor epoxide 

1,1,2,2-tetrachloroethane 4,6-dinitro-o-cresol Alpha-BHC 

Chloroethane N-nitrosodimethylamine Beta-BHC 

Bis(2-chloroethyl) ether N-nitrosodiphenylamine Gamma-BHC 

2-chloroethyl vinyl ethers N-nitrosodi-n-propylamine Delta-BHC 

2-chloronaphthalene Pentachlorophenol PCB–1242 (Arochlor 1242) 

2,4,6-trichlorophenol Phenol PCB–1254 (Arochlor 1254) 

Parachlorometa cresol Bis(2-ethylhexyl) phthalate PCB–1221 (Arochlor 1221) 

Chloroform Butyl benzyl phthalate PCB–1232 (Arochlor 1232) 

2-chlorophenol Di-N-Butyl Phthalate PCB–1248 (Arochlor 1248) 

1,2-dichlorobenzene Di-n-octyl phthalate PCB–1260 (Arochlor 1260) 

1,3-dichlorobenzene Diethyl Phthalate PCB–1016 (Arochlor 1016) 

1,4-dichlorobenzene Dimethyl phthalate Toxaphene 

3,3-dichlorobenzidine benzo(a) anthracene Antimony 

1,1-dichloroethylene Benzo(a)pyrene Arsenic 

1,2-trans-dichloroethylene Benzo(b) fluoranthene Asbestos 

2,4-dichlorophenol Benzo(k) fluoranthene Beryllium 

1,2-dichloropropane Chrysene Cadmium 

1,3-dichloropropylene Acenaphthylene Chromium 

2,4-dimethylphenol Anthracene Copper 

2,4-dinitrotoluene Benzo(ghi) perylene Cyanide, Total 

2,6-dinitrotoluene Fluorene Lead 

1,2-diphenylhydrazine Phenanthrene Mercury 

Ethylbenzene Dibenzo(,h) anthracene Nickel 

Fluoranthene Indeno (1,2,3-cd) pyrene Selenium 

4-chlorophenyl phenyl ether Pyrene Silver 

4-bromophenyl phenyl ether Tetrachloroethylene Thallium 

Bis(2-chloroisopropyl) ether Toluene Zinc 

Bis(2-chloroethoxy) methane Trichloroethylene 2,3,7,8-TCDD 
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SECTION B - STORMWATER MANAGEMENT REQUIREMENTS [G.S. 143-215.1(a) et seq., 
15A NCAC 02H .0126 et seq.] 

B.(1.)  STORMWATER MONITORING REQUIREMENTS - Outfalls 002, 004, 017, 018, 020 & 
022  

During the period beginning on the effective date of this permit and lasting until the expiration date of this 
permit, the Permittee is authorized to discharge stormwater at Outfalls 002, 004, 017, 018, 020 and 022.  Such 
discharges shall be controlled, limited, and monitored as specified in this permit.    
 

1. Analytical Monitoring:   

Analytical monitoring of stormwater discharges shall be performed as specified below.  All analytical 
monitoring shall be performed during a measureable storm event.   

 

A measurable storm event is a storm event that results in an actual discharge from the permitted site 
outfall.  The previous measurable storm event must have been at least 72 hours prior.  The 72-hour storm 
interval does not apply if the permittee is able to document that a shorter interval is representative for local 
storm events during the sampling period, and the permittee obtains approval from the local DEMLR 
Regional Engineer (See Definitions).  

 
Analytical Monitoring Requirements 

Discharge Characteristics Units 
Measurement 

Frequency1 

Sample 

Type2 

Sample 

Location3 

Total Suspended Solids (TSS) mg/L semi-annual Grab SDO 

Chemical Oxygen Demand (COD) mg/L semi-annual Grab SDO 

Aluminum, Total Recoverable mg/L semi-annual Grab SDO 

Total Cyanide mg/L semi-annual Grab SDO 

Total Fluoride mg/L semi-annual Grab SDO 

Total Rainfall4 inches semi-annual 
Rain 

Gauge 
- 

 
Footnotes: 

1. Measurement Frequency:  Twice per year (unless other provisions of this permit prompt monthly 
sampling) during a measureable storm event, until either another permit is issued for this facility or until 
this permit is revoked or rescinded.   If the facility is monitoring monthly because of Tier Two or Three 
response actions under the previous permit, the facility shall continue a monthly monitoring and 
reporting schedule in Tier Two or Tier Three status until relieved by the provisions of this permit by 
DEMLR.  

2. Grab samples shall be collected within the first 30 minutes of discharge.  When physical separation 
between outfalls prevents collecting all samples within the first 30 minutes, sampling shall begin within 
the first 30 minutes, and shall continue until completed.  

3. Sample Location:  Samples shall be collected at each stormwater discharge outfall (SDO) unless 
representative outfall status (ROS) has been granted.  A copy of DEMLR’s letter granting ROS shall be 
kept on site. 

4. For each sampled measureable storm event, the total precipitation must be recorded.  An on-site rain 
gauge is required.  Where isolated sites are unmanned for extended periods of time, a local rain gauge 
reading may be substituted for an on-site reading. 
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The permittee shall complete the analytical samplings in accordance with the schedule specified below, unless 
adverse weather conditions prevent sample collection.   A minimum of 60 days must separate Period 1 and 

Period 2 sample dates, unless monthly monitoring has been instituted under a Tier Two response.  Inability to 
sample because of adverse weather conditions must be documented in the SPPP and recorded on the DMR.  
The permittee must report the results from each sample taken within the monitoring period (see Part II, 
Section D).  However, for purposes of benchmark comparison and Tiered response actions, the permittee shall 
use the analytical results from the first sample with valid results within the monitoring period. 

 
 

Monitoring Schedule 

Monitoring period1,2 Sample Number Start End 

Year 1 – Period 1 1 January 1, 2016 June 30, 2016 

Year 1 – Period 2 2 July 1, 2016 December 31, 2016 

Year 2 – Period 1 3 January 1, 2017 June 30, 2017 

Year 2 – Period 2 4 July 1, 2017 December 31, 2017 

Year 3 – Period 1 5 January 1, 2018 June 30, 2018 

Year 3 – Period 2 6 July 1, 2018 December 31, 2018 

Year 4 – Period 1 7 January 1, 2019 June 30, 2019 

Year 4 – Period 2 8 July 1, 2019 December 31, 2019 

Year 5 – Period 1 9 January 1, 2020 June 30, 2020 

Year 5 – Period 2 10 July 1, 2020 December 1, 2020 

 
Footnotes: 

1. Maintain semi-annual monitoring until either another permit is issued for this facility or until this permit 
is revoked or rescinded.  The permittee must submit an application for renewal of coverage before the 
submittal deadline (180 days before expiration) to be considered for renewed coverage under the permit.  
The permittee must continue analytical monitoring throughout the permit renewal process, even if a 
renewal permit is not issued until after expiration of this permit. 

2. If no discharge occurs during the sampling period, the permittee must submit a monitoring report 
indicating “No Flow” or “No Discharge” within 30 days of the end of the sampling period.  

 

Failure to monitor semi-annually per permit terms may result in DEMLR requiring monthly monitoring for 
all parameters for a specified time period. “No discharge” from an outfall during a monitoring period does not 
constitute failure to monitor, as long as it is properly recorded and reported. 

 
The permittee shall compare monitoring results to the benchmark values below.  Exceedances of benchmark 
values require the permittee to increase monitoring, increase management actions, increase record keeping, 
and/or install stormwater Best Management Practices (BMPs) in a tiered program.  See below the descriptions of 
Tier One, Tier Two, and Tier Three response actions.  In the event that DEMLR releases the permittee from 
continued monthly monitoring and reporting under Tier Two or Tier Three, DEMLR’s release letter may remain in 
effect through subsequent reissuance of this permit, unless the release letter provides for other conditions or 
duration. 

  



Permit NC0004308 

Page 11 of 26 

 

 
Benchmark Values for Analytical Monitoring 

Discharge Characteristics Units Benchmark 

Total Suspended Solids (TSS) mg/L 100 

Chemical Oxygen Demand mg/L 120 

Aluminum, Total Recoverable mg/L 0.75 

Total Cyanide mg/L 0.02 

Total Fluoride mg/L 6 

 
The benchmark values above are not permit limits but should be used as guidelines for implementation of the 
permittee’s SPPP.  An exceedance of a stormwater benchmark value is not a permit violation; however, failure to 
respond to the exceedance as outlined in this permit is a violation of permit conditions.  

 
 

 

Tier One 

If: The first valid sampling results are above a benchmark value for any parameter at any outfall; 

Then: The permittee shall: 
1. Conduct a stormwater management inspection of the facility within two weeks of receiving sampling 

results. 
2. Identify and evaluate possible causes of the benchmark value exceedance. 
3. Identify potential, and select the specific feasible: source controls, operational controls, or physical 

improvements to reduce concentrations of the parameters of concern. 
4. Implement the selected feasible actions within two months of the inspection. 
5. Record each instance of a Tier One response in the SPPP.  Include the date and value of the benchmark 

exceedence, the inspection date, the personnel conducting the inspection, the selected actions, and the 
date the selected actions were implemented.  

6. Note:  Benchmark exceedances for a different parameter separately trigger a tiered response. 

 

Tier Two 

If: The first valid sampling results from two consecutive monitoring periods are above the benchmark values for 
any specific parameter at a specific discharge outfall; 

Then: The permittee shall: 
1. Repeat all the required actions outlined above in Tier One.  
2. Immediately institute monthly monitoring and reporting for all parameters.  The permittee shall conduct 

monthly monitoring at every outfall where a sampling result exceeded the benchmark value for two 
consecutive samples.  Monthly (analytical and qualitative) monitoring shall continue until three 
consecutive sample results are below the benchmark values or within benchmark range. 

3. If no discharge occurs during the sampling period, the permittee is required to submit a monthly 
monitoring report indicating “No Flow” to comply with reporting requirements. 

4. Alternatively, in lieu of steps 2 and 3, the permittee may, after two consecutive exceedances, exercise the 
option of contacting the DEMLR Regional Engineer as provided below in Tier Three.  The Regional 
Engineer may direct the response actions on the part of the permittee as provided in Tier Three, including 
reduced or additional sampling parameters or frequency. 

5. Maintain a record of the Tier Two response in the SPPP. 
6. Continue Tier Two response obligations throughout the permit renewal process. 
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Tier Three 

If: The valid sampling results required for the permit monitoring periods exceed the benchmark value for 
any specific parameter at any specific outfall on four occasions, the permittee shall notify the DEMLR 
Regional Engineer in writing within 30 days of receipt of the fourth analytical results;  
Then: The Division may but is not limited to:  

 require that the permittee revise, increase, or decrease the monitoring and reporting frequency for some 
or all of the parameters herein; 

 require sampling of additional or substitute parameters; 

 require the permittee to install structural stormwater controls; 

 require the permittee to implement other stormwater control measures;  

 require the permittee to perform upstream and downstream monitoring to characterize impacts on 
receiving waters; or 

 require the permittee implement site modifications to qualify for a No Exposure Exclusion; 

 require the permittee to continue Tier Three obligations through the permit renewal process. 

 
 
2. Qualitative Monitoring Requirements   

The purpose of qualitative monitoring is to evaluate the effectiveness of the Stormwater Pollution Prevention 
Plan (SPPP) and identify new potential sources of stormwater pollution.  Qualitative monitoring of 

stormwater outfalls must be performed during a measurable storm event. 

 
Qualitative monitoring requires a visual inspection of each stormwater outfall regardless of representative 
outfall status.  Qualitative monitoring shall be performed semi-annually as specified below, and during 
required analytical monitoring events (unless the permittee is required to perform further qualitative 
monitoring per the Qualitative Monitoring Response, below).  Inability to monitor because of adverse 
weather conditions must be documented in the SPPP and recorded on the Qualitative Monitoring Report 
form (see Adverse Weather in Definitions). Only SDOs discharging stormwater associated with industrial activity 
must be monitored (See Definitions). 

 

In the event an atypical condition is noted at a stormwater discharge outfall, the permittee shall document the 
suspected cause of the condition and any actions taken in response to the discovery.  This documentation will 
be maintained with the SPPP. 

 

Qualitative Monitoring Requirements 

Discharge Characteristics Frequency1 
Monitoring 

Location2 

Color semi-annual SDO 

Odor semi-annual SDO 

Clarity semi-annual SDO 

Floating Solids semi-annual SDO 

Suspended Solids semi-annual SDO 

Foam semi-annual SDO 

Oil Sheen semi-annual SDO 

Erosion or deposition at the outfall semi-annual SDO 
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Discharge Characteristics Frequency1 
Monitoring 

Location2 

Other obvious indicators  
of stormwater pollution semi-annual SDO 

 
Footnotes: 

1. Monitoring Frequency:  Twice per year during a measureable storm event unless other provisions of 
this permit prompt monthly monitoring.  See schedule of monitoring periods through the end of this 
permitting cycle.  The permittee must continue qualitative monitoring throughout the permit renewal 
process until a new permit is issued. 

2. Monitoring Location:  Qualitative monitoring shall be performed at each stormwater discharge 
outfall (SDO) regardless of representative outfall status. 

 

 
A minimum of 60 days must separate monitoring dates, unless additional sampling has been instituted as part 
of other analytical monitoring requirements in this permit.  

 

If the permittee’s qualitative monitoring indicates that existing stormwater BMPs are ineffective, or that 
significant stormwater contamination is present, the permittee shall investigate potential causes, evaluate 
the feasibility of corrective action, and implement those corrective actions within 60 days, per the 
Qualitative Monitoring Response, below.   A written record of the permittee’s investigation, evaluation, 
and response actions shall be kept in the SPPP. 

 

 
 

Qualitative Monitoring Response 

Qualitative monitoring is for the purposes of evaluating SPPP effectiveness, identifying new potential 
sources of stormwater pollution, and prompting the permittee’s response to pollution.  If the permittee 
repeatedly fails to respond effectively to correct problems identified by qualitative monitoring, or if the 
discharge causes or contributes to a water quality standard violation, DEMLR may but is not limited to:  

 require that the permittee revise, increase, or decrease the monitoring frequency for some or all 
parameters (analytical or qualitative) 

 require the permittee to install structural stormwater controls;  

 require the permittee to implement other stormwater control measures; 

 require the permittee to perform upstream and downstream monitoring to characterize impacts 
on receiving waters; or 

 require the permittee implement site modifications to qualify for a No Exposure Exclusion. 
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B.(2.) STORMWATER POLLUTION PREVENTION PLAN 

The permittee shall develop and implement a Stormwater Pollution Prevention Plan (SPPP).  The SPPP 
shall be maintained on site unless exempted from this requirement by DEMLR.  The SPPP is public 
information in accordance with Part II, Standard Conditions, Section E Paragraph 10 of this permit.  The 
SPPP shall include, at a minimum, the following items: 
 
1. Site Overview.  The Site Overview shall provide a description of the physical facility and the potential 

pollutant sources that may be expected to contribute to contamination of stormwater discharges.  The 
Site Overview shall contain the following: 
 
(a) A general location map (USGS quadrangle map or appropriately drafted equivalent map), showing 

the facility's location in relation to transportation routes and surface waters; the name of the 
receiving waters to which the stormwater outfalls discharge, or if the discharge is to a municipal 
separate storm sewer system, the name of the municipality and the ultimate receiving waters; and 
accurate latitude and longitude of the points of stormwater discharge associated with industrial 
activity.  The general location map (or alternatively the site map) shall identify whether any 
receiving waters are impaired (on the state’s 303(d) list of impaired waters) or if the site is located in 
a watershed for which a TMDL has been established, and what the parameters of concern are.   

 
(b) A narrative description of storage practices, loading and unloading activities, outdoor process areas, 

dust or particulate generating or control processes, and waste disposal practices.  A narrative 
description of the potential pollutants that could be expected to be present in the stormwater 
discharge from each outfall. 

 
(c) A site map drawn at a scale sufficient to clearly depict:  the site property boundary; the stormwater 

discharge outfalls; all on-site and adjacent surface waters and wetlands; industrial activity areas 
(including storage of materials, disposal areas, process areas, loading and unloading areas, and haul 
roads); site topography and finished grade; all drainage features and structures; drainage area 
boundaries and total contributing area for each outfall; direction of flow in each drainage area; 
industrial activities occurring in each drainage area; buildings; stormwater Best Management 
Practices (BMPs); and impervious surfaces.  The site map must indicate the percentage of each 
drainage area that is impervious, and the site map must include a graphic scale indication and north 
arrow.  

 
(d) A list of significant spills or leaks of pollutants during the previous three (3) years and any 

corrective actions taken to mitigate spill impacts. 
 
(e) Certification that the stormwater outfalls have been evaluated for the presence of non-stormwater 

discharges.  The permittee shall re-certify annually that the stormwater outfalls have been 
evaluated for the presence of non-stormwater discharges.  If non-stormwater discharges are 
present, the permittee shall identify the source and record whether the discharge is otherwise 
permitted (by rule or a different permit).  The permittee shall evaluate the environmental 
significance of the non-stormwater discharges and include a summary written record with the 
certification. The certification statement and summary written record shall be retained with the 
SPPP, and shall be dated and signed in accordance with the requirements found in Standard 
Conditions for NPDES Permits, Part II, Section B.11(b). 

 
(f) If a permanent source of non-stormwater flow is identified in accordance with B. (2) 1. (e) the 

permittee shall notify  DWR and DEMLR. The notification must include a description and frequency 
of discharge for the identified non-stormwater flow. The notification must be submitted to the 
following addresses: 
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DWR/NPDES Complex Permitting Unit  
1617 Mail Service Center 
Raleigh, NC 27699-1617 
 
DEMLR / Stormwater Permitting Program 
1612 Mail Service Center 
Raleigh, NC 27699-1612. 

 
2. Stormwater Management Strategy.  The Stormwater Management Strategy shall contain a narrative 

description of the materials management practices employed which control or minimize the stormwater 
exposure of significant materials, including structural and nonstructural measures.  The Stormwater 
Management Strategy, at a minimum, shall incorporate the following: 

 
(a) Feasibility Study.  A review of the technical and economic feasibility of changing the methods of 

operations and/or storage practices to eliminate or reduce exposure of materials and processes to 
rainfall and run-on flows.  Wherever practical, the permittee shall prevent exposure of all storage 
areas, material handling operations, and manufacturing or fueling operations.  In areas where 
elimination of exposure is not practical, this review shall document the feasibility of diverting the 
stormwater run-on away from areas of potential contamination. 

 
(b) Secondary Containment Requirements and Records.  Secondary containment is required for:  bulk 

storage of liquid materials; storage in any amount of Section 313 of Title III of the Superfund 
Amendments and Reauthorization Act (SARA) water priority chemicals; and storage in any amount 
of hazardous substances, in order to prevent leaks and spills from contaminating stormwater runoff.  
A table or summary of all such tanks and stored materials and their associated secondary 
containment areas shall be maintained.  If the secondary containment devices are connected to 
stormwater conveyance systems, the connection shall be controlled by manually activated valves or 
other similar devices (which shall be secured closed with a locking mechanism).  Any stormwater 
that accumulates in the containment area shall be at a minimum visually observed for color, foam, 
outfall staining, visible sheens and dry weather flow, prior to release of the accumulated 
stormwater.  Accumulated stormwater shall be released if found to be uncontaminated by any 
material.  Records documenting the individual making the observation, the description of the 
accumulated stormwater, and the date and time of the release shall be kept for a period of five (5) 
years.  For facilities subject to a federal oil Spill Prevention, Control, and Countermeasure Plan 
(SPCC), any portion of the SPCC Plan fully compliant with the requirements of this permit may be 
used to demonstrate compliance with this permit.   

 
(c) BMP Summary.  A listing of site structural and non-structural Best Management Practices (BMPs) 

shall be provided.  The installation and implementation of BMPs shall be based on the assessment of 
the potential for sources to contribute significant quantities of pollutants to stormwater discharges 
and on data collected through monitoring of stormwater discharges.  The BMP Summary shall 
include a written record of the specific rationale for installation and implementation of the selected 
site BMPs.  The BMP Summary shall be reviewed and updated annually. 

 
3.  Spill Prevention and Response Procedures.  The Spill Prevention and Response Procedures (SPRP) 

shall incorporate an assessment of potential pollutant sources based on a materials inventory of the 
facility. Facility personnel responsible for implementing the SPRP shall be identified in a written list 
incorporated into the SPRP and signed and dated by each individual acknowledging their 
responsibilities for the plan.  A responsible person shall be on-site at all times during facility operations 
that have increased potential to contaminate stormwater runoff through spills or exposure of materials 
associated with the facility operations.  The SPRP must be site stormwater specific.  Therefore, an oil 
Spill Prevention Control and Countermeasure plan (SPCC) may be a component of the SPRP, but may 
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not be sufficient to completely address the stormwater aspects of the SPRP.  The common elements of 
the SPCC with the SPRP may be incorporated by reference into the SPRP. 

 
4. Preventative Maintenance and Good Housekeeping Program.  A preventative maintenance and good 

housekeeping program shall be developed and implemented.  The program shall address all stormwater 
control systems (if applicable), stormwater discharge outfalls, all on-site and adjacent surface waters and 
wetlands, industrial activity areas (including material storage areas, material handling areas, disposal 
areas, process areas, loading and unloading areas, and haul roads), all drainage features and structures, 
and existing structural BMPs.  The program shall establish schedules of inspections, maintenance, and 
housekeeping activities of stormwater control systems, as well as facility equipment, facility areas, and 
facility systems that present a potential for stormwater exposure or stormwater pollution where not 
already addressed under another element of the SPPP.  Inspection of material handling areas and 
regular cleaning schedules of these areas shall be incorporated into the program.  Timely compliance 
with the established schedules for inspections, maintenance, and housekeeping shall be recorded and 
maintained in the SPPP. 

 
5. Facility Inspections.  Inspections of the facility and all stormwater systems shall occur as part of the 

Preventative Maintenance and Good Housekeeping Program at a minimum on a semi-annual schedule, 
once during the first half of the year (January to June), and once during the second half (July to 
December), with at least 60 days separating inspection dates (unless performed more frequently than 
semi-annually).    These facility inspections are different from, and in addition to, the stormwater 
discharge characteristic monitoring at the outfalls required in Part I Section B.(1.).   

 
6. Employee Training.  Training programs shall be developed and training provided at a minimum on an 

annual basis for facility personnel with responsibilities for:  spill response and cleanup, preventative 
maintenance activities, and for any of the facility's operations that have the potential to contaminate 
stormwater runoff.  The facility personnel responsible for implementing the training shall be identified, 
and their annual training shall be documented by the signature of each employee trained. 

 
7. Responsible Party.  The SPPP shall identify a specific position or positions responsible for the overall 

coordination, development, implementation, and revision of the SPPP.  Responsibilities for all 
components of the SPPP shall be documented and position assignments provided.   

 
8. SPPP Amendment and Annual Update.  The permittee shall amend the SPPP whenever there is a 

change in design, construction, operation, site drainage, maintenance, or configuration of the physical 
features which may have a significant effect on the potential for the discharge of pollutants to surface 
waters.  All aspects of the SPPP shall be reviewed and updated on an annual basis. The annual update 
shall include: 
 

(a) an updated list of significant spills or leaks of pollutants for the previous three (3) years, or the 
notation that no spills have occurred (element of the Site Overview);   

(b) a written re-certification that the stormwater outfalls have been evaluated for the presence of non-
stormwater discharges (element of the Site Overview);   

(c) a documented re-evaluation of the effectiveness of the on-site stormwater BMPs (BMP 
Summary element of the Stormwater Management Strategy). 

(d) a review and comparison of sample analytical data to benchmark values (if applicable) over the 
past year, including a discussion about Tiered Response status.  The permittee shall use the  
Annual Summary Data Monitoring Report (DMR) form, available from the DEMLR 
Stormwater Permitting Program’s website (See ‘Monitoring Forms’ here: 
http://portal.ncdenr.org/web/lr/npdes-stormwater).  

 
 The Director may notify the permittee when the SPPP does not meet one or more of the minimum 

requirements of the permit.  Within 30 days of such notice, the permittee shall submit a time schedule to 

http://portal.ncdenr.org/web/lr/npdes-stormwater
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the Director for modifying the SPPP to meet minimum requirements.  The permittee shall provide 
certification in writing in accordance with Part II, Standard Conditions, Section B, Paragraph 11 to the 
Director that the changes have been made. 

 
9. SPPP Implementation.  The permittee shall implement the Stormwater Pollution Prevention Plan and 

all appropriate BMPs consistent with the provisions of this permit, in order to control contaminants 
entering surface waters via stormwater.  Implementation of the SPPP shall include documentation of all 
monitoring, measurements, inspections, maintenance activities, and training provided to employees, 
including the log of the sampling data and of actions taken to implement BMPs associated with the 
industrial activities, including vehicle maintenance activities.  Such documentation shall be kept on-site 
for a period of five (5) years and made available to the Director or the Director’s authorized 
representative immediately upon request.   

 
 
 
 

B.(3.) STORMWATER DEFINITIONS  

 
1. Adverse Weather 
 Adverse conditions are those that are dangerous or create inaccessibility for personnel, such as local 

flooding, high winds, or electrical storms, or situations that otherwise make sampling impractical.  
When adverse weather conditions prevent the collection of samples during the sample period, the 
permittee must take a substitute sample or perform a visual assessment during the next qualifying 
storm event. Documentation of an adverse event (with date, time and written narrative) and the 
rationale must be included with your SPPP records.  Adverse weather does not exempt the 
permittee from having to file a monitoring report in accordance with the sampling schedule. 
Adverse events and failures to monitor must also be explained and reported on the relevant DMR. 
 

2. Allowable Non-Stormwater Discharges 
Non-stormwater discharges which shall be allowed in the stormwater conveyance system include:   
a. Uncontaminated groundwater, foundation drains, air-conditioner condensate without added 

chemicals, springs, discharges of uncontaminated potable water, waterline and fire hydrant 
flushings, water from footing drains, flows from riparian habitats and wetlands. 

b. Discharges resulting from fire-fighting or fire-fighting training, or emergency shower or eye 
wash as a result of use in the event of an emergency. 

 
3. Best Management Practices (BMPs) 

Measures or practices used to reduce the amount of pollution entering surface waters.  BMPs may 
take the form of a process, activity, or physical structure.  More information on BMPs can be found 
at: http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm. 
 

4. Bypass (stormwater) 
A bypass is the known diversion of stormwater from any portion of a stormwater control facility 
including the collection system, which is not a designed or established operating mode for the 
facility. 
 

5. Bulk Storage of Liquid Products 
Liquid raw materials, intermediate products, manufactured products, waste materials, or by-
products with a single above ground storage container having a capacity of greater than 660 gallons 
or with multiple above ground storage containers located in close proximity to each other having a 
total combined storage capacity of greater than 1,320 gallons.  
 

http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm
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6. DEMLR 
The Division of Energy, Mineral, and Land Resources. 

 
7. Landfill 

A disposal facility or part of a disposal facility where waste is placed in or on land and which is not 
a land treatment facility, a surface impoundment, an injection well, a hazardous waste long-term 
storage facility or a surface storage facility. 
 

8. Measureable Storm Event 
A storm event that results in an actual discharge from the permitted site outfall.  The previous 
measurable storm event must have been at least 72 hours prior.  The 72-hour storm interval may not 
apply if the permittee is able to document that a shorter interval is representative for local storm 
events during the sampling period, and obtains approval from the local DEMLR Regional Office.  
Two copies of this information and a written request letter shall be sent to the local DEMLR 
Regional Office.  After authorization by the DEMLR Regional Office, a written approval letter must 
be kept on site in the permittee’s SPPP. 

 
9. No Exposure 
 A condition of no exposure means that all industrial materials and activities are protected by a storm 

resistant shelter or acceptable storage containers to prevent exposure to rain, snow, snowmelt, or 
runoff.  Industrial materials or activities include, but are not limited to, material handling equipment 
or activities, industrial machinery, raw materials, intermediate products, by-products, final 
products, or waste products [40 CFR 122.26 (b)(14)].  DEMLR may grant a No Exposure Exclusion 
from NPDES Stormwater Permitting requirements only if a facility complies with the terms and 
conditions described in 40 CFR §122.26(g). 

 
10. Point Source Discharge of Stormwater 

Any discernible, confined and discrete conveyance including, but not specifically limited to, any 
pipe, ditch, channel, tunnel, conduit, well, or discrete fissure from which stormwater is or may be 
discharged to waters of the state. 
 

11. Representative Outfall Status 
When it is established that the discharge of stormwater runoff from a single outfall is representative of the 
discharges at multiple outfalls, the Division may grant representative outfall status.  Representative outfall 
status allows the permittee to perform analytical monitoring at a reduced number of outfalls.  
 

12. Secondary Containment 
Spill containment for the contents of the single largest tank within the containment structure plus 
sufficient freeboard to contain the 25-year, 24-hour storm event. 

 
13. Section 313 Water Priority Chemical 

A chemical or chemical category which: 
a. Is listed in 40 CFR 372.65 pursuant to Section 313 of Title III of the Superfund Amendments and 

Reauthorization Act (SARA) of 1986, also titled the Emergency Planning and Community Right-
to-Know Act of 1986; 

b. Is present at or above threshold levels at a facility subject to SARA title III, Section 313 reporting 
requirements; and  

c. Meets at least one of the following criteria:   
i. Is listed in appendix D of 40 CFR part 122 on Table II (organic priority pollutants), Table III 

(certain metals, cyanides, and phenols) or Table IV (certain toxic pollutants and hazardous 
substances);  

ii. Is listed as a hazardous substance pursuant to section 311(b)(2)(A) of the CWA at 40 CFR 
116.4; or  
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iii. Is a pollutant for which EPA has published acute or chronic water quality criteria. 
 

14. Significant Materials 
Includes, but is not limited to: raw materials; fuels; materials such as solvents, detergents, and 
plastic pellets; finished materials such as metallic products; raw materials used in food processing or 
production; hazardous substances designated under section 101(14) of CERCLA; any chemical the 
facility is required to report pursuant to section 313 of Title III of SARA; fertilizers; pesticides; and 
waste products such as ashes, slag and sludge that have the potential to be released with stormwater 
discharges. 

 
15. Significant Spills 

Includes, but is not limited to:  releases of oil or hazardous substances in excess of reportable 
quantities under section 311 of the Clean Water Act (Ref: 40 CFR 110.3and 40 CFR 117.3) or section 
102 of CERCLA (Ref: 40 CFR 302.4). 
 

16. Stormwater Discharge Outfall (SDO) 
The point of departure of stormwater from a discernible, confined, or discrete conveyance, including 
but not limited to, storm sewer pipes, drainage ditches, channels, spillways, or channelized 
collection areas, from which stormwater flows directly or indirectly into waters of the State of North 
Carolina. 
 

17. Stormwater Runoff 
The flow of water which results from precipitation and which occurs immediately following rainfall 
or as a result of snowmelt. 
 

18. Stormwater Associated with Industrial Activity 
The discharge from any point source which is used for collecting and conveying stormwater and 
which is directly related to manufacturing, processing or raw material storage areas at an industrial 
site.  Facilities considered to be engaged in "industrial activities" include those activities defined in 
40 CFR 122.26(b)(14).  The term does not include discharges from facilities or activities excluded 
from the NPDES program. 
 

19. Stormwater Pollution Prevention Plan 
A comprehensive site-specific plan which details measures and practices to reduce stormwater 
pollution and is based on an evaluation of the pollution potential of the site. 
 

20. Total Maximum Daily Load (TMDL) 
TMDLs are written plans for attaining and maintaining water quality standards, in all seasons, for a 
specific water body and pollutant.  A list of approved TMDLs for the state of North Carolina can be 
found at http://portal.ncdenr.org/web/wq/ps/mtu/tmdl. 

 
21. Vehicle Maintenance Activity 

Vehicle rehabilitation, mechanical repairs, painting, fueling, lubrication, vehicle cleaning operations, 
or airport deicing operations.  
 

22. Visible Sedimentation 
Solid particulate matter, both mineral and organic, that has been or is being transported by water, 
air, gravity, or ice from its site of origin which can be seen with the unaided eye. 
 

23. 25-year, 24 hour Storm Event 
The maximum 24-hour precipitation event expected to be equaled or exceeded, on the average, once 
in 25 years. 

  

http://portal.ncdenr.org/web/wq/ps/mtu/tmdl
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SECTION C - SPECIAL CONDITIONS 

C. (1.) ACUTE TOXICITY PASS/FAIL PERMIT LIMIT (Quarterly; Outfall 005) [15A NCAC 02B .0200 et 
seq.] 

The permittee shall conduct acute toxicity tests on a quarterly basis using protocols defined in the North 
Carolina Procedure Document entitled “Pass/Fail Methodology For Determining Acute Toxicity In A Single 
Effluent Concentration” (Revised December 2010 or subsequent versions). The monitoring shall be 
performed as a Fathead Minnow (Pimephales promelas) 24 hour static test. The effluent concentration at 
which there may be at no time significant acute mortality is 90% (defined as treatment two in the procedure 
document).  The tests will be performed once during each calendar quarter (January-March, April-June, 
July-September and October-December). Effluent sampling for this testing must be obtained during representative 
effluent discharge and shall be performed at the NPDES permitted final effluent discharge below all treatment 
processes. 
 
Should any single quarterly monitoring indicate a failure to meet specified limits, then monthly monitoring 
will begin immediately until such time that a single test is passed. Upon passing, this monthly test 
requirement will revert to quarterly in the months specified above. 
 
All toxicity testing results required as part of this permit condition will be entered on the Effluent Discharge 
Monitoring Form (MR-1) for the month in which it was performed, using the parameter code TGE6C. 
Additionally, DWR Form AT-2 (original) is to be sent to the following address: 
 

  Attention:   North Carolina Division of Water Resources 
 Aquatic Toxicology Branch, Water Sciences Section 
 1623 Mail Service Center 
 Raleigh, North Carolina    27699-1623 

 
 
Completed Aquatic Toxicity Test Forms shall be filed with the Aquatic Toxicology Branch no later than 30 
days after the end of the reporting period for which the report is made. 
 
Test data shall be complete and accurate and include all supporting chemical/physical measurements 
performed in association with the toxicity tests, as well as all dose/response data.  Total residual chlorine of 
the effluent toxicity sample must be measured and reported if chlorine is employed for disinfection of the 
waste stream. 
 
Should there be no discharge of flow from the facility during a month in which toxicity monitoring is 
required, the permittee will complete the information located at the top of the aquatic toxicity (AT) test form 
indicating the facility name, permit number, pipe number, county, and the month/year of the report with 
the notation of “No Flow” in the comment area of the form. The report shall be submitted to the 
Environmental Sciences Section at the address cited above. 
 
Should the permittee fail to monitor during a month in which toxicity monitoring is required, then monthly 
monitoring will begin immediately until such time that a single test is passed. Upon passing, this monthly 
test requirement will revert to quarterly in the months specified above. Assessment of toxicity compliance is 
based on the toxicity testing quarter, which is the three month time interval that begins on the first day of 
the month in which toxicity testing is required by this permit and continues until the final day of the third 
month. 
 
Should any test data from either these monitoring requirements or tests performed by the North Carolina 
Division of Water Resources indicate potential impacts to the receiving stream, this permit may be re-
opened and modified to include alternate monitoring requirements or limits. 
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If the Permittee monitors any pollutant more frequently than required by this permit, the results of such 
monitoring shall be included in the calculation & reporting of the data submitted on the DMR & all AT 
Form submitted. 
 
NOTE:  Failure to achieve test conditions as specified in the cited document, such as minimum control 
organism survival and appropriate environmental controls, shall constitute an invalid test and will 
require immediate follow-up testing to be completed no later than the last day of the month following 
the month of the initial monitoring. 

 

C. (2.) ACUTE TOXICITY MONITORING (Quarterly; Outfalls 011 and 013) [15A NCAC 02B .0200 et 
seq.] 

The permittee shall conduct acute toxicity tests on a quarterly basis using protocols defined as definitive in 
E.P.A. Document EPA/600/4-90/027 entitled “Methods for Measuring the Acute Toxicity of Effluents to 
Freshwater and Marine Organisms.” The monitoring shall be performed as a Fathead Minnow (Pimephales 
promelas) 24-hour static test. Effluent samples for self-monitoring purposes must be obtained during 
representative effluent discharge below all waste treatment.  The tests will be performed on a discharge 
event during each calendar quarter (January-March, April-June, July-September and October-December).   

The parameter code for this test is TAE6C. All toxicity testing results required as part of this permit 
condition will be entered on the Effluent Discharge Form (MR-1) for the month in which it was performed, 
using the appropriate parameter code. Additionally, DWR Form AT-1 (original) is to be sent to the 
following address: 

  Attention:   North Carolina Division of Water Resources 
 Aquatic Toxicology Branch, Water Sciences Section 
 1623 Mail Service Center 
 Raleigh, North Carolina    27699-1623 

 
 

Completed Aquatic Toxicity Test Forms shall be filed with the Aquatic Toxicology Branch no later than 30 
days after the end of the reporting period for which the report is made 

Test data shall be complete and accurate and include all supporting chemical/physical measurements 
performed in association with the toxicity tests, as well as all dose/response data. Total residual chlorine of 
the effluent toxicity sample must be measured and reported if chlorine is employed for disinfection of the 
waste stream. 

Should there be no discharge of flow from the facility during a quarter in which toxicity monitoring is 
required, the permittee will complete the information located at the top of the aquatic toxicity (AT) test form 
indicating the facility name, permit number, pipe number, county, and the month/year of the report with 
the notation of “No Flow” in the comment area of the form. The report shall be submitted to the 
Environmental Sciences Branch at the address cited above. 

Should any test data from this monitoring requirement or tests performed by the North Carolina Division of 
Water Resources indicate potential impacts to the receiving stream, this permit may be re-opened and 
modified to include alternate monitoring requirements or limits. 

NOTE:  Failure to achieve test conditions as specified in the cited document, such as minimum control 
organism survival and appropriate environmental controls, shall constitute an invalid test and will 
require immediate follow-up testing to be completed no later than the last day of the month following 
the month of the initial monitoring. 
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C. (3.)  CHRONIC TOXICITY PASS/FAIL PERMIT LIMIT (Quarterly; Outfall 012) [15A NCAC 02B 
.0200 et seq.]   

The effluent discharge shall at no time exhibit observable inhibition of reproduction or significant mortality 
to Ceriodaphnia dubia at an effluent concentration of 16% at Outfall 012. 

The permit holder shall perform at a minimum, quarterly monitoring using test procedures outlined in the 
“North Carolina Ceriodaphnia Chronic Effluent Bioassay Procedure,” Revised February 1998, or subsequent 
versions or “North Carolina Phase II Chronic Whole Effluent Toxicity Test Procedure” (Revised-February 
1998) or subsequent versions. Effluent samples for self-monitoring purposes must be obtained during 
representative effluent discharge below all waste treatment. The tests will be performed once during each 

calendar quarter (January-March, April-June, July-September and October-December). 

If the test procedure performed as the first test of any single quarter results in a failure or ChV below the 
permit limit, then multiple-concentration testing shall be performed at a minimum, in each of the two 
following months as described in “North Carolina Phase II Chronic Whole Effluent Toxicity Test Procedure” 
(Revised-February 1998) or subsequent versions. 

The chronic value for multiple concentration tests will be determined using the geometric mean of the 
highest concentration having no detectable impairment of reproduction or survival and the lowest 
concentration that does have a detectable impairment of reproduction or survival.  The definition of 
“detectable impairment,” collection methods, exposure regimes, and further statistical methods are specified 
in the “North Carolina Phase II Chronic Whole Effluent Toxicity Test Procedure” (Revised-February 1998) or 
subsequent versions. 

All toxicity testing results required as part of this permit condition will be entered on the Effluent Discharge 
Monitoring Form (MR-1) for the months in which tests were performed, using the parameter code TGP3B 
for the pass/fail results and THP3B for the Chronic Value.  Additionally, DWR Form AT-3 (original) is to be 
sent to the following address: 

  Attention:   North Carolina Division of Water Resources 
 Aquatic Toxicology Branch, Water Sciences Section 
 1623 Mail Service Center 
 Raleigh, North Carolina    27699-1623 

 
Completed Aquatic Toxicity Test Forms shall be filed with the Aquatic Toxicology Branch no later than 30 
days after the end of the reporting period for which the report is made. 
Test data shall be complete, accurate, include all supporting chemical/physical measurements and all 
concentration/response data, and be certified by laboratory supervisor and ORC or approved designate 
signature.  Total residual chlorine of the effluent toxicity sample must be measured and reported if chlorine 
is employed for disinfection of the waste stream. 

Should there be no discharge of flow from the facility during a quarter in which toxicity monitoring is 
required, the Permittee will complete the information located at the top of the aquatic toxicity (AT) test form 
indicating the facility name, permit number, pipe number, county, and the month/year of the report with 
the notation of “No Flow” in the comment area of the form.  The report shall be submitted to the 
Environmental Sciences Branch at the address cited above. 

Should the Permittee fail to monitor during a month in which toxicity monitoring is required, monitoring 
will be required during the following month. 

Should any test data from this monitoring requirement or tests performed by the North Carolina Division of 
Water Resources indicate potential impacts to the receiving stream, this permit may be re-opened and 
modified to include alternate monitoring requirements or limits. 

NOTE:  Failure to achieve test conditions as specified in the cited document, such as minimum control 
organism survival, minimum control organism reproduction, and appropriate environmental controls, 
shall constitute an invalid test and will require immediate follow-up testing to be completed no later 
than the last day of the month following the month of the initial monitoring. 
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C. (4.)    ACUTE TOXICITY MONITORING (Annual; Outfall 019) [15A NCAC 02B .0200 et seq.] 

The permittee shall conduct annual toxicity tests using protocols defined as definitive in E.P.A. Document 
EPA/600/4–90/027 entitled “Methods for Measuring the Acute Toxicity of Effluents to Freshwater and 
Marine Organisms.”  The monitoring shall be performed as a Fathead Minnow (Pimephales promelas) 24-hour 
static test.  Effluent samples for self-monitoring purposes must be obtained below all waste treatment. The 
permittee will conduct one test annually, with the annual period beginning in January of the calendar year 
of the effective date of the permit.  

The annual toxicity test must be performed by June 30.  Should there be no discharge of flow from the 
facility during the six month period January 1-June 30, the permittee will complete the information located 
at the top of the aquatic toxicity (AT) test form indicating the facility name, permit number, pipe number, 
county and in the comments section indicate “No Flow for January 1-June 30, {calendar year}.”  The report 
must be signed and submitted to the Environmental Sciences Section at the address noted below. 

If no discharge event occurs from January 1-June 30, yet a discharge event occurs from July 1-December 
31, then the facility must perform toxicity monitoring and report the data as noted below.   

The parameter code for this test is TAE6C. All toxicity testing results required as part of this permit 
condition will be entered on the Effluent Discharge Form (MR-1) for the month in which it was performed, 
using the appropriate parameter code. Additionally, DWR Form AT-1 (original) is to be sent to the 
following address: 

  Attention:   North Carolina Division of Water Resources 
 Aquatic Toxicology Branch, Water Sciences Section 
 1623 Mail Service Center 
 Raleigh, North Carolina    27699-1623 

 
 

Completed Aquatic Toxicity Test Forms shall be filed with the Aquatic Toxicology Branch no later than 30 
days after the end of the reporting period for which the report is made. 

Test data shall be complete and accurate and include all supporting chemical/physical measurements 
performed in association with the toxicity tests, as well as all dose/response data. Total residual chlorine of 
the effluent toxicity sample must be measured and reported if chlorine is employed for disinfection of the 
waste stream. 

Should any test data from either these monitoring requirements or tests performed by the North Carolina 
Division of Water Resources indicate potential impacts to the receiving stream, this permit may be re-
opened and modified to include alternate monitoring requirements or limits. 

NOTE:  Failure to achieve test conditions as specified in the cited document, such as minimum control 
organism survival and appropriate environmental controls, shall constitute an invalid test and will 
require immediate follow-up testing to be completed no later than the last day of the month following 
the month of the initial monitoring. 

 

C. (5.) PERMIT REOPENER [G.S. 143-215.1(b)]   

The permitttee shall notify the Division if any industrial activity is proposed to take place at the facility 
which changes the characteristics of the wastewaters as authorized in this permit or adds additional sources 
of wastewater.  A notification shall be submitted to the Division describing the new activities and expected 
wastewater characteristics 90 days prior to proposed start of operations. 
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C. (6.) ELECTRONIC REPORTING OF DISCHARGE MONITORING REPORTS [G.S. 143-215.1(b)] 

Proposed federal regulations require electronic submittal of all discharge monitoring reports (DMRs) and 
specify that, if a state does not establish a system to receive such submittals, then permittees must submit 
DMRs electronically to the Environmental Protection Agency (EPA).  The Division anticipates that these 
regulations will be adopted and is beginning implementation in late 2013. 
 
NOTE:  This special condition supplements or supersedes the following sections within Part II of this permit 
(Standard Conditions for NPDES Permits): 
 

 Section B. (11.) Signatory Requirements 

 Section D. (2.) Reporting 

 Section D. (6.) Records Retention 

 Section E. (5.) Monitoring Reports 

 
1. Reporting [Supersedes Part II Section D. (2.) and Section E. (5.) (a)] 

Beginning no later than 270 days from the effective date of this permit, the permittee shall begin 
reporting discharge monitoring data electronically using the NC DWR’s Electronic Discharge 
Monitoring Report (eDMR) internet application.   
 
Monitoring results obtained during the previous month(s) shall be summarized for each month and 
submitted electronically using eDMR.  The eDMR system allows permitted facilities to enter monitoring 
data and submit DMRs electronically using the internet.  Until such time that the state’s eDMR 
application is compliant with EPA’s Cross-Media Electronic Reporting Regulation (CROMERR), 
permittees will be required to submit all discharge monitoring data to the state electronically using 
eDMR and will be required to complete the eDMR submission by printing, signing, and submitting one 
signed original and a copy of the computer printed eDMR to the following address:   
 
DWR / Information Processing Unit 
ATTENTION:  Central Files / eDMR 
1617 Mail Service Center 
Raleigh, North Carolina  27699-1617 
 
If a permittee is unable to use the eDMR system due to a demonstrated hardship or due to the facility 
being physically located in an area where less than 10 percent of the households have broadband access, 
then a temporary waiver from the NPDES electronic reporting requirements may be granted and 
discharge monitoring data may be submitted on paper DMR forms (MR 1, 1.1, 2, 3) or alternative forms 
approved by the Director.  Duplicate signed copies shall be submitted to the mailing address above.   
 
Requests for temporary waivers from the NPDES electronic reporting requirements must be submitted 
in writing to the Division for written approval at least sixty (60) days prior to the date the facility would 
be required under this permit to begin using eDMR.  Temporary waivers shall be valid for twelve (12) 
months and shall thereupon expire.  At such time, DMRs shall be submitted electronically to the 
Division unless the permittee re-applies for and is granted a new temporary waiver by the Division. 
 
Information on eDMR and application for a temporary waiver from the NPDES electronic reporting 
requirements is found on the following web page:   
 
http://portal.ncdenr.org/web/wq/admin/bog/ipu/edmr 
 

http://portal.ncdenr.org/web/wq/admin/bog/ipu/edmr
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Regardless of the submission method, the first DMR is due on the last day of the month following the 
issuance of the permit or in the case of a new facility, on the last day of the month following the 
commencement of discharge.   

 
2. Signatory Requirements [Supplements Part II Section B. (11.) (b) and supersedes Section B. (11.) (d)] 

All eDMRs submitted to the permit issuing authority shall be signed by a person described in Part II, 
Section B. (11.)(a) or by a duly authorized representative of that person as described in Part II, Section B. 
(11.)(b).  A person, and not a position, must be delegated signatory authority for eDMR reporting 
purposes.   
 
For eDMR submissions, the person signing and submitting the DMR must obtain an eDMR user account 
and login credentials to access the eDMR system.  For more information on North Carolina’s eDMR 
system, registering for eDMR and obtaining an eDMR user account, please visit the following web page:   
 
http://portal.ncdenr.org/web/wq/admin/bog/ipu/edmr 
 
Certification.  Any person submitting an electronic DMR using the state’s eDMR system shall make the 
following certification [40 CFR 122.22].  NO OTHER STATEMENTS OF CERTIFICATION WILL BE 
ACCEPTED: 
 
"I certify, under penalty of law, that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate 
the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons 
directly responsible for gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fines and imprisonment for knowing violations." 

3. Records Retention [Supplements Part II Section D. (6.)] 

The permittee shall retain records of all Discharge Monitoring Reports, including eDMR submissions.  
These records or copies shall be maintained for a period of at least 3 years from the date of the report.  
This period may be extended by request of the Director at any time [40 CFR 122.41]. 

  

http://portal.ncdenr.org/web/wq/admin/bog/ipu/edmr
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N ⤉ 
  

Alcoa, Inc. Badin Works – Stanly County 

Receiving Stream:            Badin Lake (Yadkin River) and UT to Little Mountain Creek 
Stream Classification:       WS-IV CA & B and WS-IV 
River Basin:                     Yadkin/Pee Dee 
Sub-Basin #:                   03-07-08 
USGS Quad #:                 F18NE, F18NW Badin & New London, NC 

Location Map 

Outfall 002 

Outfall 004 

Outfall 005 

Outfalls 012 & 011 

Outfall 013 

Outfall 019 

019019/S19 

Badin Lake 

NC0004308 

Outfall 020 

Outfall 017 

Outfall 018 

Outfall 022 
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