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International Paper
Riegelwood, North Carolina Landfill
Preliminary Evaluation of the Existing Landfill

1.0 PURPOSE

International Paper Riegelwood Mill proposes to operate its existing industrial waste landfill after
January 1, 1998. To that end, this report is intended to provide the information requested in the
Division of Solid Waste Management’s letter of January 18, 1996 to Federal Paper Board (currently
International Paper) to assist the Division in its preliminary evaluation of the existing landfill’s

compliance with the groundwater quality standards (15A NCAC 2L).
2.0 ORGANIZATION

This report provides a brief description of the waste stream characterization over the life of the
landfill and a site characterization which consist of site maps which show the current waste footprint,
projected waste boundary as of January 1, 1998, Mill property boundaries, and existing groundwater
monitoring wells. Please note that permitted waste boundaries, and permitted facility boundaries are
not applicable to the landfill at the Rieglewood Mill. In addition, this report provides an analysis and
explanation of groundwater monitoring results relative to the groundwater standards and a proposed
plan to ensure that the design of the existing landfill will be protective of local groundwater. The
groundwater evaluation contained in this report is based upon the results of groundwater sampling

and analyses conducted from 1989 through April 1996 by Law Engineering.
3.0 WASTE STREAM CHARACTERIZATION

International Paper Company operates a pulp and paper mill in Riegelwood, North Carolina. The
mill was previously operated by Federal Paper Board, which was acquired by International Paper
Company in early 1996. The mill began operations in 1952. The landfill is contained within the Mill

Site. This landfill is owned and operated by International Paper Company pursuant to a permit from
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the Solid Waste Section of DEHNR issued in 1972. The landfill began operations in 1952. The
landfill provides a disposal area for process and other solid wastes associated with the operation of

the mill.

Estimated current waste quantities disposed in the landfill are as follows:

WASTE ESTIMATED QUANTITY | ESTIMATED QUANTITY
(TONS/WEEK) (YD*/WEEK)

Woodyard : 510 1,430
Bottom Ash 210 280
Grits 130 150
Dregs 400 ' 400
General Mill 100 650
Sawmill Waste:

Trash 30 30

Ash 60 70

Bark/Wood 50 50
Sludge 240 260

| TOTAL 1,730 3,320 -

Woodyard waste is composed of old logs and wood chips, bark, wood chips mixed with soil, and
miscellaneous types of wood. Bottom ash is ash from the moving grate from the power boilers. Grits
are caustic rejects from lime slakers used in the process. Dregs are kiln waste recovered in the dregs
filter. General mill waste is comprised of loose trash from the mill and trash from the office and mill

areas placed in dumpsters (including waste from cafeteria and vending machine areas). As described

y4
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in the above table the sawmill waste was comprised of general trash from office and employee areas,
ash, bark and miscellaneous types of wood. Sludge is generated in the wastewater treatment process,
and can originate from clarifiers or ponds/lagoons. Sludge can be in the form of dewatered sludge
(mechanically dewatered) or in the form of thickened sludge (thickening by natural evaporation and

consolidation in the sludge ponds.

Past operating years may have seen some differences in the total quantity of waste to the landfill, but
the relative relationship in quantities is thought to have remained constant due to consistency in the

process operation of the mill.

Some demolition debris consisting of concrete, brick/block, pipe, miscellaneous metals, and other
miscellaneous materials may have also been placed in the landfill over the operating life of the facility,

but the amount is difficult to quantify at this time.

The Town of Riegelwood was allowed to dispose of its municipal waste from 1962 to 1980, and a
local commercial area (convenience store/restaurant) was allowed to dispose of its solid waste until
1990. The Town of Riegelwood is strictly residential in nature, with a small commercial zone, and
an approximate population of 300. The type of solid waste would have been typical of a residential
area, and the quantity would have been commensurate with an average population of 300 people.
Therefore the contribution from this source would have been insignificant compared to the other solid

waste streams.

A portion of the current operation of the landfill has been reserved for two environmental remediation
operations. Asbestos containing materials from on-going asbestos abatement activities are disposed
in a designated area of the landfill. The quantity of this disposal activity varies, but is estimated to

generate approximately % yd’/week. In addition, another area is currently reserved for soil
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remediation for corrective action of contaminated soil areas elsewhere in the mill. The mill was issued
a land application non-discharge permit for a one time placement of contaminated soils from
elsewhwere in the mill for remediation of contaminated soils. Soils contaminated with volatile
organics are placed in wind rows which are turned periodically to allow volatilization and
biodegradation to occur to remediate the soils. The quantity of contaminated soils in the landfill is

estimated to be 2,000 yd®>.

In the very near future International Paper expects to execute agreements to have the general mill
waste eliminated from disposal at the landfill, and said waste will be disposed at appropriately

permitted commercial facilities off-site.

All major waste streams have been tested in conformance with the Toxicity Characteristic Leaching
Procedure (TCLP) and found to be non-hazardous. Copies of the TCLP tests are provided in
Appendix A.

4.0  SITE CHARACTERIZATION

The enclosed Rust drawing number 37140-C-01 shows the existing landfill waste boundaries, the
groundwater monitoring well locations and the Riegelwood Mill property boundaries. The current
waste footprint based upon an aerial survey conducted on May 20, 1996 and the projected waste
boundary as of January 1, 1998 are provided on drawing 37140-C-02 (note that the two boundaries
coincide). In addition, the groundwater flow direction in the landfill area is provided on drawing

37140-C-03.
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5.0 LANDFILL GROUNDWATER MONITORING PROGRAM

Groundwater quality in the landfill area is currently monitored through sample collection arnd analysis
of groundwater collected from a network of six wells located up and down gradient of the landfill and
wastewater treatment basin. This section provides a brief description of the landfill area geology and

hydrogeology and of the landfill groundwater monitoring program.

5.1  LANDFILL AREA GEOLOGY AND HYDROGEOLOGY

The Mill property and the landfill are located in the Coastal Plain physiographic province of North
Carolina, which consists predominantly of silts, sands, and clays of marine origin. Topographically,
the Coastal Plain is relatively flat with small to moderate relief. In the river valleys, relief can be more
substantial as the result of river erosion. The specific area of the mill is underlain in the near surface
by two formations, the Waccamaw Formation and the Pee Dee Formation. The Waccamaw
Formation overlies the Pee Dee Formation and consists of a loosely consolidated, fossiliferous sand
with silt and clay. According to previous investigations at the site, the Waccamaw Formation ranges
in thickness from about 5 feet on the southeast side of the landfill (monitoring well 8A) to about 34
feet on the west side of the landfill (monitoring well 1A). The Pee Dee Formation is described as
glauconitic, locally fossiliferous and calcareous sand, clayey sand, and clay. Based on borings
advanced through the Pee Dee Formation in the area of the mill and landfill, this unit is about 200 feet
thick.

Boring logs and cross-sections of soil borings and monitoring wells at the site (Law Engineering)
indicate the Waccamaw Formation is characterized by grey, white, and dark brown sand to silty sand

with occasional lenses of clay. The Pee Dee Formation is described as a dark grey to black, silt and
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fine-grained sand with little clay. The Waccamaw Formation appears to cover the land surface

throughout the site with the Pee Dee Formation outcropping along the Cape Fear River.

Groundwater at the site occurs as an unconfined aquifer in the surficial Waccamaw sands. Ground
water was also encountered in the Pee Dee Formation, but this upper part of the formation (based
on permeability discussed below) is more appropriately considered a confining layer. Water table
elevation measurements indicate that groundwater is present at an elevation of about 45 feet on the
west side of the landfill and an elevation of about 10 feet on the east side of the landfill between the
lagoon dike and Livingston Creek and on the north side of the lagoon between the dike and the Cape
Fear River. These elevation changes indicate the direction of groundwater flow is to the Cape Fear
River and to Livingston Creek, which is consistent with these two features being groundwater
discharge points. According to the previous investigations, monitoring well pairs with screened
intervals in the surficial Waccamaw aquifer and in the deeper Pee Dee aquifer indicated there is an
'upward hydraulic gradient in the area of the Cape Fear River and Livingston Creek, further
supporting the presence of groundwater discharge. In addition, data from the monitoring wells
suggest that water from the lagoon or landfill may be hydraulically connected to the groundwater,

but a mounding effect is not observed outside the lagoon boundaries.

Hydraulic conductivity testing was conducted on the monitoring wells in both aquifers (Law 1988).
The hydraulic conductivity results for the surficial (Waccamaw) aquifer range from 2.0.to about 0.1
feet per day. Based on the hydraulic conductivity range, hydraulic gradients from groundwater
elevation differences, and estimated porosity, the average linear groundwater velocity was calculated
to range from a low of 3 feet per year to 44 feet per year. Only one well (well 1A) was in the high
end of the range while four wells indicated a velocity of 28 to 44 feet per year and three wells

indicated a velocity of 0.02 to 3.2 feet per year.
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The hydraulic conductivity for the Pee Dee Formation range from 0.0003 to 0.005 feet per day, which
results in a velocity of 0.01 to 0.79 feet per year. These values are in a range consistent with silts and
clays as encountered in this deeper aquifer and is considered low in comparison to the surficial
aquifer. The difference in velocity is sufficient for the Pee Dee Formation in this area to be

considered as a confining layer for vertical groundwater movement.

Representative values of hydraulic conductivity and gradient for the Waccamaw and Pee Dee
Formations were used to determine the volume of groundwater flow into the Cape Fear River and
Livingston Creek. The calculation was performed in two parts due to the variation in hydraulic
conductivity between the shallow sediments of the Waccamaw Formation (shallow aquifer) and the

deeper lithologies of the Pee Dee Formation.

The velocity of groundwater flow in each formation was determined using the formula:

v=Ki

where

v = velocity
K = hydraulic conductivity

1 = hydraulic gradient

For the Waccamaw Formation, the average hydraulic conductivity (K) was determined to be 0.755
ft/day based on results of slug tests conducted by Law. Results of slug tests which did not have
sufficient data for analysis were not included in determining the average hydraulic conductivity. The

hydraulic gradient (i) was measured to be approximately 0.009 ft/ft (similar to the hydraulic gradient
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determined by Law) based on water level measurements in shallow monitoring wells in the vicinity

of discharge points. This resulted in a discharge velocity of 0.0068 ft/day.

For the Pee Dee Formation, the average hydraulic conductivity (K) was determined to be 0.0015
fi/day based on results of slug tests conducted by Law. The hydraulic gradient (i) was measured to
be approximately 1.5 EZ fi/ft based on water level measurements in deeper monitoring wells in the

vicinity of discharge points. This resulted in a discharge velocity of 0.000023 ft/day.

The linear distance along the Cape Fear River and Livingston Creek that would be impacted by
groundwater discharge from the facility was measured to be about 6600 feet. The average saturated
thickness of the Waccamaw Formation in the vicinity of discharge areas was determined to be 11 feet.

This resulted in a cross-sectional area of 72,600 fi*.

It was estimated that impacted groundwater may be present to a depth of 30 feet in the Pee Dee

Formation. This resulted in a cross-sectional area of 198,000 fi2.

The volume of groundwater discharge is the velocity of groundwater flow multiplied by the cross-
sectional area of discharge. For the Waccamaw Formation this resulted in a discharge of 494 ft*/day
and for the Pee Dee Formation this resulted in a discharge of 4.55 ft*/day. Assuming a saturated
thickness in the surficial aquifer of 11 feet at the Cape Fear River and Livingston Creek and a length
of groundwater discharge of 6600 feet, results in a discharge of groundwater to the river and the

creek on the order of 500 cubic feet per day (3,750 gallons per day).
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52 GROUNDWATER MONITORING SYSTEM

The landfill at the Riegelwood Mill is constructed on a 60 acre peninsula within the Mill’s wastewater
treatment basin. The landfill groundwater monitoring well network consists of a total of 16 wells.
The monitoring well records are provided in Appendix B. Five of the monitoring wells were
constructed in 1986 and are designated as boring B-1, B-2, B-3, B-4, and B-5 on the well
construction records. It is our understanding that these wells are currently designated as monitoring
wells MW-1A, MW-2A, MW-3A, MW-4A, and MW-5A respectively. Eleven additional wells were
constructed in 1988 and are designated as monitoring wells MW-1B, MW-2B, MW-3B, MW-4B,
MW-5B, MW-6A & B, MW-7A &B, and MW-8A & B. The complete system consists of eight
shallow (designated as A wells) and eight deep wells (designated as B wells) installed as two well
clusters around the landfill as shown on the enclosed Rust drawings. The A wells are screened within
the surficial aquifer, and the B wells are screened within the Pee Dee formation which underlies the

surficial aquifer.
53  GROUNDWATER ANALYTICAL PROTOCOLS

The eight shallow and eight deep wells were initially sampled in April 1988 and the groundwater
samples were analyzed for phenols, total dissolved solids, chloride, iron, manganese, and mercury.
From 1989 through 1992, groundwater samples were collected annually from six wells: MW-1A,
MW-1B, MW-4A, MW-5A, MW-7A, and MW-8A,; and from 1993 to the present, groundwater

samples were collected semi-annually. A summary of the analysis is provided in Table 1.

The Mill performs a priority pollutant analysis on its wastewater discharge semi-annually. Discharge
analysis for the period of 1993 through April 1996 was supplied to Rust for the purpose of this
evaluation. The location of the wastewater treatment basin likely affects the results of groundwater
analysis from the landfill monitoring well network, and the results from the effluent sampling and

analysis of basin effluent have applicability to the evaluation of groundwater impact from the landfil.
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The results for the three years of data provided, which we understand are representative, do not show
the presence of VOC’s (EPA 624 constituents); semi-volatiles (EPA 625 constituents); or pesticides
and PCB’s (EPA 8080, 8140 and 8150 constituents) in the basin effluent. The absence of VOC’s in
the effluent would be expected since thé primary treatment method employed in the basin is aeration
which would volatilize any VOC’s present in the wastewater to the atmosphere. The absence of
VOC’s in the basin would strongly suggest their absence in the groundwater due to the location of
the wells. The absence of the other organic constituents in the basin effluent would also suggest their

absence in the groundwater monitoring wells.
6.0 IMPACT ASSESSMENT

To determine the potential impact to groundwater from operation of the landfill, a statistical
evaluation of the groundwater data was performed (Appendix C). This section provides a brief
description of the evaluation methods and an assessment of the impact to groundwater from the
landfill. The evaluation was based upon groundwater data summarized by Law Engineering. It was
noted in the data summaries that only five constituents (total dissolved solids, chloride, chromium,
iron, and manganese) periodically exceeded the groundwater quality standards (these exceedances

are shaded in Table 1). Therefore, the evaluation of impact was limited to these constituents.
6.1 EVALUATION METHOD

Groundwater data from the Riegelwood facility was statistically analyzed to determine if down
gradient wells (MW-4A, MW-5A, MW-7A, MW-8A) varied significantly from a “background” or
up gradient well (MW-1A). Each well was analyzed for five compounds: total dissolved solids
(TDS), chloride (Cl), chromium (Cr) iron (Fe), and manganese (Mn). The tests dated from 1988, and
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a total of eleven tests were performed on all wells for each compound with the exception of

chromium, which was not tested in 1988.

Each data set, meaning all tests performed for each compound per well, were first analyzed for
normality or lognormality. This procedure was required to determine what type of statistical tool
should be used to evaluate the data. Virtually all data sets were neither normal nor lognormal.
Further review of the data indicated that one testing period, September 1993, had an anomalous
report of chloride in well 1A and did not match results either before or after that event. Elimination
of that data set from the analysis resulted in most of the data sets being classified as having a
lognormal distribution. Specifically, all chloride and manganese data sets were lognormal, as were
three of the five data sets for total dissolved solids. Therefore, the testing period was eliminated from
the analysis. Most chromium data sets were nonparametric probably because greater than half of the

tests were below detection limit. These tests were given a value of one-half the detection limit.

The mean of each data set and the 95% confidence interval was then determined for each data set.
Normal and lognormal data sets were analyzed using common statistical practices, while all other data
sets were analyzed using nonparametric analysis. Nonparametric analysis methods rank the test
results from least to greatest and are based on the median of the data instead of the mean. The
Environmental Protection Agency’s “Statistical Analysis of Groundwater Monitoring Data at RCRA

Facilities” was used as the basis for this statistical evaluation.
6.2 EVALUATION RESULTS
The results of the evaluation are provided in Table 2 which lists the five constituents of concern, the

mean concentration in each monitoring well for each constituent, and the concentration 95%

confidence interval. In order to demonstrate an impact of the landfill on down gradient groundwater,
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the 95% confidence interval for a given constituent in a down gradient well must exceed the 95%
confidence interval for the up gradient or background well (the background well for the landfill would
be MW-1A). In other words, if the range of values from the 95% confidence interval for one well
have any overlap with the range of values for another well then the data sets have not been
demonstrated to be different. Therefore when comparing up gradient and down gradient wells if the
confidence intervals overlap, groundwater may have been impacted but the impact has not been

demonstrated statistically.

Based on this approach the following results were obtained from an evaluation of groundwater

monitoring wells around the landfill:

. The comparison of mean and 95% confidence intervals indicates that chloride ion
concentration is greater than landfill background in downgradient wells MW-4A, MW-5A,
and MW-7A. It also indicates that chloride ion concentration is greater in down gradient
wells MW-5A and MW-7A than in down gradient wells MW-4A and MW-8A. This
difference in down gradient groundwater quality is consistent for the other parameters as well.
That is, wells MW-8A and MW-4A typically exhibit lower concentrations of analytes than
wells MW-5A and MW-7A.

. The concentration of iron in the down gradient wells is within the range of the landfill up
gradient well MW-1A. Therefore, the data does not demonstrate that the landfill or basin

have affected the iron concentration in down gradient groundwater.

. The concentration of chromium in the down gradient wells is higher than in the up gradient

well, but the groundwater standard (0.05 mg/l), is within the 95% confidence interval in the
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down gradient wells. Therefore, the data does not demonstrate that concentrations of

chromium in down gradient wells exceed the standard.

. Manganese concentration in the down gradient wells is greater than the concentration in the
up gradient well MW-1A. The manganese concentration in the basin effluent (0.739 ng/l) is

within the ranges observed in the down gradient wells.

. The total dissolved solids concentration in down gradient wells is greater than the

concentration in the well MW-1A.
6.3 EVALUATION CONCLUSIONS

The following conclusions can be made from the statistical evaluation of groundwater monitoring

data.

. Groundwater down gradient of the wastewater basin and landfill have been impacted to a very
limited extent by chloride, manganese and total dissolved solids. The parameters exceed the
groundwater quality standards but affect the aesthetic quality of the groundwater rather than

create potential adverse health or environmental risks.

. The groundwater elevation data indicate that groundwater discharges to Livingston Creek and
the Cape Fear River which are in close proximity to the down gradient monitoring wells. Any
adverse impact to groundwater would be limited to a very small area bordering the Creek and
River. This groundwater, in all likelihood, would never be used as a source of potable or

process water.
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. The concentrations of constituents observed in the wastewater basin effluent are within or
greater than the range of those constituents observed in groundwater. Since both the
groundwater and wastewater basin discharge to the Cape Fear River, the discharge of
constituents such as chloride to the River from the groundwater would have negligible
adverse impact especially considering the differences in flows (3750 gpd groundwater versus

40 mgd wastewater).

. The data does not demonstrate a difference in groundwater quality between the well closest
to the landfill (MW-7A) and the well that is furthest from the landfill (MW-5A). Therefore,
the data does not demonstrate that the landfill on its own has caused an exceedance of the

groundwater quality standards.

Based upon the available data, the impacts to groundwater from the basin or landfill have been
primarily of an aesthetic nature. Furthermore, the impacted groundwater would likely never be
utilized as a source of process or drinking water. Continued operation of the landfill beyond January
1998 for disposal of material similar in nature to the contents already in place would likely not create
any additional adverse impact to groundwater quality. Therefore, it is recommended that the

Division of Solid Waste approve continued use of the landfill beyond January 1998.
7.0 PROPOSED PLAN

International Paper proposes to operate the existing landfill at its Riegelwood Mill under a new 5-year
solid waste permit with an effective stgrting date in 1997. Under the new permit, it is intended to
operate the landfill as a vertical expansion of the existing landfill. The intended waste stream to the
landfill would consist of grits, dregs, fly ash, botton ash, woodyard waste, sludge, asbestos and

general mill waste. The Mill sanitary waste stream will be disposed of in a permitted off-site sanitary
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landfill. During operation of the vertical expansion, the Mill may remove some waste material which
has high fuel value, such as wood chips, from the landfilll. These materials could be used as fuel in
the Mill bark boilers. During and after operation of the expansion, it is intended to monitor
groundwater quality in the landfill area in accordance with the new permit conditions. At the
expiration date of the new permit or at a time when the landfill can no longer expand vertically, if
sooner, the waste material will be contoured to provide stable side slopes and the waste would be

covered with 2 feet of compacted soil designed to support a vegetative cover.

The unique location of the landfill and the relatively inert nature of the waste material would likely
preclude any additional impact to the groundwater due to operation of the landfill after January 1,
1998. Installation of soil cover over the landfill would reduce leachate formation after closure and

ensure further protection of the local groundwater.
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FEDERAL PAPER BOARD COMPANY,

! RIEGELWOOD OPERATIONS
‘ RIEGELWOOD, NORTH CAROLINA 28456
TELEPHONE 819 655.2211

November 20, 1981

Mr. Terry S. Dover

Eastern Area Supervisor

Solid and Hazardous Waste
Management Branch

P. 0. Box 2091

Raleigh, North Carolina 27602 Re: Permit No. 24-02

Dear Mr. Dover: : .

As requested during your recent visit, I have updated the operating
plans for our sanitary landfill operation and enclose same herewith.

As I stated during our discussion, the utilization of the extreme
southern area of the landfill site by approaching by a different route i
would be quite expensive in terms of road building cost. My plans are .
to enter this area through a modification of the manner in which we are : 4
presently utilizing the area where we were standing on the site. This N
.will require some time to develop, but should be completed by early spring.

Very truly yours, b

FEDERAL PAPER BOARD COMPANY, INC.
Riegelwood Operations

WT Il "f”
M. T. White
Environmental Resources Supervisor
MIW/jg ]
Enclosure : «
cc: Messr. C. L. Bumgardner i :
L. C. Burchette

J. W. Cowand, Jr. % .
P. R. Kinsey ]

Project 5-175/B1 !
5-175/A1 ‘

G. Layton (Raleigh)

R. Church (Wilmington) “




SANITARY LANDFILL SITE INFORMATION

®

The sanitary landfill is located on the site of Federal Paper Board's
Riegelwood pulp and paperboard mill. More particularly, the landfill site
is a 45-acre peninsula extending eastward from the mill area into the waste
treatment basin area. The site is bounded on all sides by either the basin
or the mill's wastewater canals leading to the basin. Thus, any surface
drainage from the site would flow into the treatment system. The treatment
system discharge is permitted by the Division of Environmental Management.

Cover material for the landfill comsists primarily of solids removed
from the mill waste, bark, ashes and fly ash from boiler operationms, residues
of lime kiln and slaking operations, and miscellaneous soils resulting from
mill operations. An excess of these materials exists, which is simply de-
posited in the area.
. The access roads to the landfill site have gates which are closed at
night to prevent unauthorized entry. The main roadway on the site is main-
tained as an all-weather road.

At the entrance to the site, a 4' x 8' sign containing all the informatidn

regarding the site, as required by DHS regulations, is posted and maintained.

e oo i

The site is shown on the attached drawing of a portion of the mill site.

o
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State of North Carolina
Department of Environment,
Health and Natural Resources
Division of Waste Management

James B. Hunt, Jr., Governor
Wayne McDevitt, Secretary
William L. Meyer, Director

August 15, 1997
Mr. Joe Zuncich, R.E.P.
Environmental Resources Group Leader
International Paper
P.O. Box 8
Riegelwood, N.C. 28456

RE: Meeting of August 13, 1997, and RUST E&I Memo of August 14,
for International Paper Industrial Landfill, Permit No.24-02

Dear Mr. Zuncich,

Thank you for the opportunity to meet with you and John Funk, of
RUST E&I, this past Wednesday. I now have a greater appreciation
for the conditions at the International Paper Landfill and the
difficulty in demonstrating compliance with 15A NCAC 2L.

The Solid Waste Management Rules do not have provisions for a
variance in complying with .0503(2) (d) (ii). If the landfill is to
continue operating after January 1, 1998, then a groundwater
protection demonstration must be made, according to (d) (ii) (A).
This demonstration must not only show current compliance, but also
demonstrate, based upon modeling, "a design that will ensure that
the ground water standards established under 15A NCAC 2L will not
be exceeded in the uppermost aquifer at the compliance boundary".

Because of the unusual location and design of the landfill on a
peninsula surrounded by the waste water treatment basin (WWTB), it
will be very difficult to make the required demonstration. Never
the less, since the Solid Waste Management Rules require such a
demonstration, this must be done in order for the landfill to
continue to operate after January 1, 1998.

The existing detection monitoring system, which is located outside
the WWTB, and beyond what would normally be the compliance
boundary, currently indicates some constituents that exceed the 2L
Groundwater Standards. Therefore it must be assumed that the
landfill is not in compliance, unless it can be demonstrated that
these exceedences are due to natural variability or a source other
than the landfill (perhaps the WWTB).

P.O. Box 29603, Raleigh, North Carolina 27611-9603 Telephone 919-733-4996 FAX 919-715-3605
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I do not see any way to attempt demonstrating compliance without
establishing ground-water monitoring wells on the peninsula between
the waste boundary and the WWTB. (If necessary, these wells would
have to be placed through wastes.) Extreme care would have to be
taken to locate, design, and install these wells in such a manner
SO as not to spread potential contamination. Wells and piezometers
would need to be located and designed so as to demonstrate the
direction and rate of ground-water flow and provide representative
water quality samples. At least one well nest would be necessary
to determine the different hydraulic characteristics of the upper
sand aquifer and the Pee Dee formation aquifer, to establish
vertical gradients, and to determine existing water quality.

It appears to me this information is necessary before modeling can
be done to attempt to demonstrate compliance with 2L. Even then,
because of the technical difficulties involved, especially the
difficulty of distinguishing between potential contaminants from
the landfill and potential contaminants from the WWTB, it is
questionable if compliance can be successfully demonstrated.

As stated in the December 6, 1996, letter to you from Jim Coffey,
Supervisor of the Solid Waste Section Permitting Branch, the
owner/operator shall submit the information necessary to complete
the final determination of compliance with Rule .0503(2) (d) (ii) to
the Section thirty (30) days prior to January 1, 1998. It may take
some time for the Solid Waste Section to evaluate these submittals
and make a final determination of compliance. However, as also
stated in the 12-06-96 letter, the construction and operational
plan shall be developed in one-year phases and operated in such a
manner that the landfill may be closed at any time.

If a successful demonstration of compliance can be provided, there
is the possibility that the landfill can continue to operate for an
additional five years. However, if a successful demonstration can
not be made, the landfill will have to cease operations and close
in less than five vyears. It appears that International Paper
should pursue other disposal options as soon as possible. If
another landfill is to be permitted, every effort should be made to
proceed with the permit application process as quickly as possible.




’ Mr. Joe Zuncich
International Paper Landfill

2L Compliance Demonstration
Page 3

As we discussed, low permeability caps are generally required and
sludge-soil mixtures are typically allowed only in the vegetative
layer of the cap system. For additional information on final cover

considerations and cap construction, you may wish to talk with one
of our permitting engineers.

If you or your consultant have any questions about this letter,
please call me at (919) 733-0692, extension 258.

Sincerely,

Bobby Lutfy

Hydrogeologist
. Solid Waste Section

cc: Jim Coffey, Solid Waste Section
Susan Leistiko, Solid Waste Section
Ikie Guyton, SWS - Fayetteville
John Funk, RUST Environment & Infrastructure
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International Paper
Riegelwood, North Carolina Landfill
Preliminary Evaluation of the Existing Landfill

TABLES
Table 1 - Groundwater Monitoring Parameters

Table 2 - Statistical Analysis

DRAWINGS

37140-C-01 - INTERNATIONAL PAPER SITE MAP
37140-C-02 - LANDFILL AREA SITE MAP
37140-C-03 - GROUNDWATER FLOW DIRECTION

APPENDICES

Appendix A - Waste stream TCLP Test Results

Appendix B - Landfill Monitoring Well Construction Records
Appendix C - Groundwater Statistical Evaluation Tables
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APPENDIX A

WASTE STREAM TCLP TEST RESULTS

(Dregs, Grits, Sludge, Old Lime Mud Pond, New Lime Mud Pond, Power Boiler Ash)




1EA, Inc. Phone 919-677-0030
3000 Weston Parkway Fax 919-677-0427
Cary, NC 27513

IEA

An Aquarion Company

May 8, 1996

Pat Wynne

Federal Paperboard Company
John L. Riegel Road
Riegelwood, NC 28456

IEA Project No.: 979028/96043259, 9604260
IEA Reference No.: wW9603638
Client Project I.D.: Waste Stream Characteristics-

Dear Mr. Wynne,

Transmitted herewith are the results of analyses on six samples
submitted to our laboratory.

The samples were received intact.

Analyses were performed according to approved methodologies and meet

the regquirements of the IEA Quality Assurance Program except where noted.
Please see the enclosed reports for your results and a copy of the Chain
of Custody documentation.

Thank you for selecting IEA for your sample analysis. Please do not
hesitate to call me at 1-919-677-0090 or 1-800-444-9919 should you
have any questions regarding this report. We look forward to serving
you in the future.

Very truly yours,
IEA, Inc.

oty

Rodney Raimo
Project Manager

Monroe, Schaumburg, N. Billerica, Whippany.
Connecticut Hinois Massachusetts New Jersey
203.261-4458 708-705-0740 508-667-1400 201-428-8181

G = T & N N B G I D B G D B D T B B =




IEA, Inc. Phone 919-677-0090
3000 Weston Parkway Fax 919-677-0427
Cary, NC 27513
An Agquarion Company
IEA-NORTH CAROLINA CERTIFICATIONS
I Alabama DW 40210
California DW, WW, HW 1-1035,1768, 1-1047
l Radiolog. 1-1018 (Rad)
Connecticut DW, Ww PH-0135
Florida DW 87350
Ww E87439
(CompQAP) QAP#930007G
Kansas DW, HW, WwW E-158 (DW, WW)
E-1189 (HW)
Kentucky DWW 90049
l Massachusetts DW, WwW M-NCO039
New Jersey ;DW, WwW 67719
Radiolog. 67681
I New York Radiolog. 11422
North Carolina DW DW 37720
ww WwWW 84
Radiolog. Rad 37720
Ohio Voluntary Action Program CL00021
l South Carolina DW 99021
ww
HwW
Tennessee DW 02914
UST App List
Utah Radiolog. E-206
I RCRA E-226
Virginia Dw 00179
West Virginia DW 9908C
' Wisconsin ww 998051010
l DW=Drinking Water WW=Wastewater HW=Hazardous Waste Radiolog.=Radiological
Revs 01/96
Monroe, Schaumburg, N. Billerica, Whippany,
Connecticut Illinois Massachusetts New Jersey
l 203-261-4458 708-705-0740 508-667-1400 201-428-8181
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Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED
BASE/NEUTRAL/ACID EXTRACTABLES SW-846 METHOD 8270

IEA Project Number: 979-028

IEA Sample Number: 9604259-01 Date Received: 04/10/96

Client Name: Federal Paperboard Co. Date Sampled: 04/08/96

Client Project I.D.: Waste Stream Characteristics Date Extracted: 04/19/96

Sample Identification: 1 pRees Fewd Date Analyzed: 04/22/96

Matrix: Leachate Analysis By: Van Lare

TCLP Extraction Date: 04/17/96 Dilution Factor: 1.0

N.C.
Regulatory Quantitation Results
Level Limit Concentration

Number Compound (mg/L) (mg/L) (mg/L)
1 1,4-Dichlorobenzene 0.75 -0.010 BOL
2 2,4-Dinitrotoluene 0.013 0.010 BQL
3 Hexachlorobutadiene 0.05 0.010 BQL
4 Hexachloroethane 0.30 0.010 BQL
s Total Cresol 20 0.010 BQL
6 Nitrobenzene 0.20 0.010 BQL
7 Pentachlorophenol ‘ 10 0.050 BQL
8 Pyridine 0.50 0.010 BQL
9 2,4,5-Trichlorophenol 40 0.010 BQL
10 2,4,6-Trichlorophenol . 0.20 0.010 BOL
11 Hexachlorobenzene . 0.013 0.010 BQL

Comments:

- Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

FORM N.C. TCLP-8270R Rev. 081892




Industrial & Environmental Analysts, Inc. (IEA)
TCLP/ZHE REGULATED GC/MS PURGEABLES
SW-846 METHOD 8240

IEA Project Number: 979-028
IEA Sample Number: 9604259-01 Date Received: 04/10/96
Client Name: Federal Paperboard Co. Date Sampled: 04/08/96
Client Project I.D.: Waste Stream Characteristics  Date Analyzed: 04/26/96
Sample Identification: 1 Analysis By: CREWES
Matrix: WATER Dilution Factor: 1.0
. TCLP Extraction Date: 04/19/96
N.C. -
Number Compound Regulatory Quantitation Results
Level Limit Concentration
(mg/L) (mg/L) (mg/L)
1 Benzene 0.05 0.010 BQL
2 2-Butanone 20 0.020 BQL
3 Carbon tetrachloride 0.05 0.010 BQL
4 Chlorobenzene 10 0.010 BQL
5 Chloroform 0.60 . 0.010 BQL
6 1,2-Dichloroethane 0.05 0.010 BQL
7 1,1-Dichloroethene 0.07 0.010 BQL
8 Tetrachloroethene 0.07 0.010 BQL
9 Trichloroethene 0.05 0.010 BQL
0 Vinyl chloride 0.02 0.020 BQL

Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL. = Below Quantitation Limit

FORM NC-T824R Rev. 041895

I' 1




Parameter

'lBLRSENIC

ARIUM
CADMIUM
CHROMIUM

I'LEAD

MERCURY
SELENIUM

's ILVER

Comments:

Industrial & Environmental Analysts, Inc. (IERA)
Level 2 Metals Results Report
TCLP METALS REGULATED

IEA Project #: 979_028
IEA sample #: 960425901
Client Name: Federal Paperboard co.
lient Proj. I.D.: Waste Stream Characteristics
Sample I.D.: 1

N.C.

Regulatory

Method Level
SWB46 6018 500
SW846 6019 10000
SW846 60168 160
SW846 6810 508
SW846 6010 500
SW846 7470 28
SWB46 7740 100
SW846 6810 508

Quant
Limit

56.0
1000
lg.0
50.0
50.0
2.00
16.06
56.9

Result Date

( ug/l) Prepared

BQL
1620
BOL
BQL
BQL
BQL
BQL
BOL

Matrix:

Date Received:
Date sampled: 04/068/96
TCLP Extraction:

$4/19/96
94/19/96
p4/19/96
p4/19/96
p4/19/96
94/19/96
p4/19/96
$4/19/96

04/17/96

Date IEA

Analyzed Analyst Run

$4/19/96 FXW R4989
P4/19/96 FXW R4989
94/19/96 FXW R4989
$4/19/96 FXW R4989
$4/19/96 FXW R4989
p4/28/96 MLH R4982
64/24/96 RRM R5163
§4/19/96 FXW R4989

LEACHATE
04/18/96

Prep
Batch

94199603pP
$4199643pP
$4199693P
$4199683P
$4199683P
$4199602H
$4199683F
$4199683P




Industrial & Environmental Analysts, Inc. (IEA)

IEA Project #: 979-p28
EA Sample #: 9604259-01 Matrix: soil
lient Name: Federal Paperboard co. Date Received: 04/16/96
lient Proj. I.D.:Waste Stream Characteristics Date Sampled: 84/98/96
Sample I.D.: 1
Quantitation Date Date
arameter Method Limits Results Prepared Analyzed Analyst
Ignitability 46 FR 25193 N/A Non~-Flammable N/A 04/16/96 NB
H SW-846 9045 g.1 12.4 N/A p4/16/96 NB
i—cYanide SW-846 CHAP 8.3 #.25 mg/kg BOQL 84/26/96 #4/26/96 sJ
-pH SW-846 CHAP 8.3 g.1 12.4 N/a 04/16/96 NB
R-sulfide SW-846 CHAP 8.3

25 mg/kg BQL 04/26/96 p4/26/96 PW

Comments:

lFOR.M RESP3 Rev. 036994




Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED PESTICIDES / PCBs
SW-846 METHOD 8080

IEA Project Number: 979-028 Date Received:
IEA Sample Number: 9604259-01 Date Sampled:
Client Name: Federal Paperboard Co. Date Extracted:
Client Project ID: Waste Stream Characteristics Date Analyzed:

- Sample Xdentification:1 Analysis By
Matrix: Leachate Dilution Factor:

TCLP Extraction Date: 04/17/96 -

N.C.
Regulatory Quantitation
Level Limit
Number Compound (mg/L) {mg/L).
1 gamma—~BHC (Lindane) 0.04 0.00025
2 Heptachlor 0.0008 0.00025
3 Heptachlor epoxide 0.0008 0.00025
4 Endrin ‘ 0.002 0.00050
S Methoxychlor ) 1.00 0.0025
6 Toxaphene 0.05 0.0050
7 Chlordane (technical) 0.003 0.0025

Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

FORM N.C. T8080OR Rev. 030293

04/10/96
04/08/96
04/23/96
04/27/96
Eurillo
1.0

Results
Concentration

(mg/L)

BQL
BQL
BQL
BOL
BOL
BOL
BQL




Industrial & Environmental Analysts, Inc. (IEA)

TCLP HERBICIDES REGULATED
METHOD 8150

IEA Project Number: 979-028
IEA Sample Number: 9604259-01
Client Name: Federal Paperboard Co.

Date Received:
Date Sampled:

Client Project I.D.: Waste Stream Characteristics Date Extracted:

Sample Identification:1

Matrix: Leachate
TCLP Extraction Date: 04/17/96

N.C.
Regulatory
Level
Number Compound (mg/L)
1 2,4-D 1.00
2 2,4,5-TP 0.10
Comments:

Sample specific quantitation limits may be calculated by multiplying

the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit

FORM N.C. THERBR Rev. 030293

Date Analyzed:
Analysis By:
Dilution Factor:

Quantitation
Limit
(mg/L)

0.010
0.0020

04/10/96
04/08/96
04/22/96
05/03/96
Eurillo
1.0

Results
Concentration
(mg/L)

BQL
BOQL




Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED
BASE/NEUTRAL/ACID EXTRACTABLES SW-846 METHOD 8270

IEA Project Number: 979-028

IEA Sample Number: 9604259-02 Date Received: 04/10/96

Client Name: Federal Paperboard Co. Date Sampled: 04/08/96

Client Project I.D.: Waste Stream Characteristics Date Extracted: 04/19/96

Sample Identification: 2 OReTS Fow Date Analyzed: 04/22/96

- Matrix: Leachate Analysis By: Van Lare
TCLP Extraction Date: 04/17/96 Dilution Factor: 1.0
N.C.
Regulatory Quantitation Results
Level Limit Concentration

Number Compound (mg/L) (mg/L) (mg/L)
1l 1,4-Dichlorobenzene 0.75 -0.010 BQOL
2 2,4-Dinitrotoluene 0.013 0.010 BQL
3 Hexachlorobutadiene 0.05 0.010 BQL
4 Hexachloroethane 0.30 0.010 BQL
5 Total Cresol 20 0.010 BQL
6 Nitrobenzene 0.20 0.010 BOL
7 Pentachlorophenol 10 0.050 BQL
8 Pyridine 0.50 0.010 BQL
9 2,4,5-Trichlorophenol 40 0.010 BQL
10 2,4,6-Trichlorophenol 0.20 0.010 BQL
11 Hexachlorobenzene . 0.013 0.010 BQL

Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit

FORM N.C. TCLP-8270R Rev. 081892
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Industrial & Environmental Analysts, Inc. (IEA)
TCLP/ZHE REGULATED GC/MS PURGEABLES
SW-846 METHOD 8240

IEA Project Number: 979-~028
IEA Sample Number: 9604259-02 Date Received: 04/10/96
Client Name: Federal Paperboard Co. Date Sampled: 04/08/96
Client Project I.D.: Waste Stream Characteristics  Date Analyzed: 04/26/96
Sample Identification: 2 Analysis By: CREWES
Matrix: WATER Dilution Factor: 1.0
. TCLP Extraction Date: 04/19/96
N.C.
Number Compound Regulatory Quantitation Results
Level Limit Concentration
(mg/L) (mg/L) (mg/L)
1 Benzene 0.05 0.010 BQL
2 2-Butanone 20 0.020 BQL
3 Carbon tetrachloride 0.05 0.010 BQL
4 Chlorobenzene 10 0.010 BQL
5 Chloroform 0.60 0.010 BQL
6 1,2-Dichloroethane 0.05 0.010 BQL
7 1,1-Dichloroethene 0.07 0.010 4 BQL
8 Tetrachloroethene 0.07 0.010 BQL
S Trichloroethene 0.05 0.010 BQL
0 Vinyl chloride 0.02 0.020 BQL

II 1

Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

FORM NC-T824R Rev. 041895
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Industrial & Environmental Analysts, Inc. (IEA)
Level 2 Metals Results Report
TCLP METALS REGULATED

IEA Project #: 979_028

I N =EE =

IEA sample #: 9604259042 Matrix: LEACHATE
Client Name: Federal Paperboard Co. Date Received: 04/186/96
lient Proj. I.D.: Waste Stream characteristics Date sampled: @4/68/96
Sample I.D.: 2 TCLP Extraction: ©4/17/96
l N.c.
. Regulatory Quant Result Date Date IEA Prep
Parameter Method Level Limit ( ug/l) Prepared Analyzed Analyst Run Batch
'A.RSENIC SW846 6019 500 50.8 BQL $4/19/96 84/19/96 FXW R4989 #4199683P
BARIUM SW846 6010 10600 1600 1550 ©4/19/96 ©04/19/96 FXW R4989 041996063P
CADMIUM SW846 6810 106 18.0 BQL 04/19/96 04/19/96 FXW R4989 04199603P
CHROMIUM SW846 6018 508 650.0 BQL ©$4/19/96 ©4/19/96 FXW R4989 £4199683P
LEAD SW846 6818 5060 58.9 BQL ©4/19/96 084/19/96 FXW R4989 P§4199603P
MERCURY sSwW846 7470 20 2.99 BQL $4/19/96 04/26/96 MLH R4982 04199602H
SELENIUM SW846 7740 106 16.0 BQL 04/19/96 ©84/24/96 RRM R5103 €4199603F
'sILVER SW846 6019 500 506.9 BQL 94/19/96 04/19/96 FXW R4989 04199603P

Comments:




— S e -

Industrial & Environmental Analysts, Inc. (IEA)

IEA Project #: 979-028
EA Sample #: 9604259-02 Matrix: soil
lient Name: Federal Paperboard Co. Date Received: 04/16/96
lient Proj. I.D.:Waste Stream Characteristics Date Sampled: p4/088/96
Sample I.D.: 2 '
Quantitation Date Date
arameter Method Limits Results Prepared Analyzed Aanalyst
Ignitability 46 FR 25193 N/A Non-Flammable N/A g4/16/96 NB
H SW-846 90645 8.1 1.8 N/A p4/16/96 NB
-Cyanide SW-846 CHAP 8.3 #.25 mg/kg BQL 84/26/96 g4/26/96 sJ
-pH SW-846 CHAP 8.3 g.1 1.8 N/A §4/16/96 NB
R-sulfide SwW-846 CHAP 8.3

25 mg/kg BOL 04/26/96 04/26/96 PW

comments:

'roma RESP3 Rev. £#30994
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Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED PESTICIDES / PCBs
SW-846 METHOD 8080

IEA Project Number: 979-028 Date Received:
IEA Sample Number: 9604259-02 Date Sampled:
Client Name: Federal Paperboard Co. Date Extracted:
Client Project ID: Waste Stream Characteristics Date Analyzed:
‘Sample Identification:2 Analysis By:
Matrix: Leachate Dilution Factor:

TCLP Extraction Date: 04/17/96

N.C. :
Regulatory Quantitation
Level Limit
Number Compound (mg/L) (mg/L).
1 gamma~BHC (Lindane) 0.04 0.00025
2 Heptachlor 0.0008 0,00025
3 Heptachlor epoxide 0.0008 0.00025
4 Endrin 0.002 0.00050
) Methoxychlor 1.00 0.0025
6 Toxaphene 0.05 0.0050
7 Chlordane (technical) 0.003 0.0025
Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit

FORM N.C. T8080R Rev. 030293

04/10/96
04/08/96
04/23/96
04/27/%6
Eurillo
1.0

Results
Concentration

(mg/L)

BOL
BQL
BOL
BQL
BOL
BOL
BOL




Industrial & Environmental Analysts, Inc. (IEA)
TCLP HERBICIDES REGULATED
METHOD 8150

IEA Project Number: 979-028

IEA Sample Number: 9604259-02 Date Reéceived: 04/10/96
Client Name: Federal Paperboard Co. Date Sampled: 04/08/96
Client Project I.D.: Waste Stream Characteristics Date Extracted: 04/22/96
Sample Identification:2 Date Analyzed: 05/03/96
Matrix: Leachate Rnalysis By: Eurillo
TCLP Extraction Date: 04/17/96 - Dilution Factor: 1.0
N.C.
Regulatory Quantitation Results
Level Limit ) Concentration
Number Compound (mg/L) {(mg/L) ' (mg/L)
1 2,4-D 1.00 0.010 BQL
2 2,4,5-TP 0.10 0.0020 BQL
Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit

FORM N.C. THERBR Rev. 030293




Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED
BASE/NEUTRAL/ACID EXTRACTABLES SW-846 METHOD 8270

IEA Project Number: 979-028

IEA Sample Number: 9604259-03 Date Received: 04/10/96
Client Name: Federal Paperboard Co. Date Sampled: 04/08/96

Client Project I.D.: Waste Stream Characteristics Date Extracted: 04/22/96
Sample Identification: 3 SWbWE T cAziFice gpo Date Analyzed: 04/23/96

Matrix: Leachate _ Analysis By: Van Lare
- TCLP Extraction Date: 04/17/96 Dilution Factor: 1.0
N.C.
Regulatory Quantitation Results
Level Limit Concentration
Number Compound (mg/L) (mg/L} (mg/L)
1 l1,4-Dichlorobenzene 0.75 -0.010 BOL
2 2,4-Dinitrotoluene 0.013 0.010 BQL
3 Hexachlorobutadiene 0.05 0.010 BQL
4 Hexachloroethane 0.30 0.010 BQL
5 Total Cresol 20 0.010 BOL
6 Nitrobenzene 0.20 0.010 BQL
7 Pentachlorophenol 10 0.050 BQL
8 Pyridine 0.50 0.010 BQL
9 2,4,5-Trichlorophenol 40 0.010 BQL
10 2,4,6~-Trichlorophenol 0.20 0.010 BQL
11 Hexachlorobenzene . 0.013 0.010 BQL
Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit

FORM N.C. TCLP-8270R Rev. 081892




Industrial & Environmental Analysts, Inc. (IEA)
TCLP/ZHE REGULATED GC/MS PURGEABLES
SW-846 METHOD 8240

IEA Project Number: 979-028
IEA Sample Number: 9604259-03 Date Received: 04/10/96
Client Name: Federal Paperboard Co. Date Sampled: 04/08/96
Client Project I.D.: Waste Stream Characteristics Date Analyzed: 04/26/96
Sample Identification: 3 Analysis By: CREWES
Matrix: WATER Dilution Factor: 2.5
TCLP Extraction Date: 04/19/96
N.C.
Number Compound Regulatory Quantitation Results
Level Limit Concentration
(mg/L) (mg/L) (mg/L)
1l Benzene 0.05 0.010 BQL
2 2-Butanone 20 0.020 BQL
3 Carbon tetrachloride 0.05 0.010 BOL
4 Chlorobenzene 10 0.010 BQL
5 Chloroform 0.60 0.010 BQL
6 1,2-Dichloroethane 0.05 0.010 BQL
7 1,1-Dichloroethene 0.07 0.010 BQL
8 Tetrachloroethene 0.07 0.010 BQL
9 Trichloroethene 0.05 0.010 BOQL
10 Vinyl chloride 0.02 0.020 BQL

Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

Quantitation limit elevated due to sample dilution prior to analysis.
Sample diluted to prevent excessive foam while purging.

FORM NC-T824R Rev. 041895




. Industrial & Environmental Analysts, Inc. (IEA)
Level 2 Metals Results Report
TCLP METALS REGULATED

l IEA Project #: 979_028

IEA sample #: 9608425903 Matrix: LEACHATE

Client Name: Federal Paperboard Co. Date Received: 04/106/96

ient Proj. I.D.: Waste Stream Characteristics Date sampled: £4/68/96

sample I.D.: 3 TCLP Extraction: #4/19/96
' N.C.

‘ Regulatory Quant Result Date Date IEA Prep
Parameter Method Level Limit ( ug/l) Prepared Analyzed Analyst Run Batch
.kiENIC Sw846 6010 508 50.0 391, 04/24/96 64/29/96 RRM R5099 ©4249688P

IUM SW846 6010 100060 1000 7728 064/24/96 ©64/29/96 RRM R5099 04249608P
CADMIUM SW846 60190 196 10.0 80.2 04/24/96 04/29/96 RRM R5099 04249608P

ROMIUM SW846 6010 500 50.0 401. @4/24/96 04/29/96 RRM R5099 04249688P
EA.D SW846 6910 508 50.90 355. @4/24/96 ©94/29/96 RRM R5099 £4249608P

RCURY SW846 7479 28 2.00 BQL ©@4/22/96 04/28/96 LXG R4984 04229601H
SELENIUM SW846 7748 199 10.0 BQL 04/24/96 94/26/96 RRM R5082 04249609F
lILVER SW846 60219 500 590.0 357. ©4/24/96 84/29/96 RRM R5£99 04249608P
Comments:




|
|
|
|

Industrial & Environmental Analysts, Inc. (IEA)

IEA Project #: 979-928"
IEA sample #: 9604259-03 Matrix: Water
Client Name: Federal Paperboard co. Date Received: #4/186/96

Client Proj. I.D.:Waste Stream Characteristics Date Sampled: 04/68/96
Sample I.D.: 3

Quantitation Date Date
Parameter Method Limits Results Prepared Analyzed Analyst
Ignitability SW-846 1010 79 Deg F >208 Deg F N/A 04/17/96 NB
pH EPA 150.1 g.1 18.1 N/A #4/16/96 NB
R-Cyanide SW-846 CHAP 8.3 .25 mg/kg BQL 4/26/96  04/26/96 sJ
R-pH SW-846 CHAP 8.3 .1 19.1 N/A 64/16/96 NB

R-sulfide SW-846 CHAP 8.3 25 mg/kg BQL 64/26/96 $4/26/96 ©PW

Comments:

'FORM RESP3 Rev. 030994




Industrial & Environmental Analysts, Inc. (IER)
TCLP REGULATED PESTICIDES / PCBs

IEA Project Number:
IEA Sample Number:
Client Name:

Client Project ID:
Sample Identification:3

Matrix: Leachate
TCLP Extraction Date: 04/19/96

979-028
9604259-03

Number Compound

1 gamma~BHC (Lindane)

2 Heptachlor

3 Heptachlor epoxide

4 Endrin

5 Methoxychlor

6 Toxaphene

7 Chlordane (technical)
Comments:

Sample specific quantitation limits may be calculated by multiplying

Federal Paperboard Co.
Waste Stream Characteristics Date Analyzed:

SW-846 METHOD 8080

Date Received:
Date Sampled:
Date Extracted:

Analysis By:
Dilution Factor:

N.C.

Regulatory Quantitation
Level Limit
(mg/L) (mg/L)
0.04 0.00025

0.0008 ' 0.00025

0.0008 0.00025
0.002 0.00050
1.00 0.0025
0.05 0.0050
0.003 0.0025

the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

FORM N.C. T8080R Rev. 030293

04/10/96
04/08/96
04/23/96
04/27/96
Eurillo
1.0

Results
Concentration

(mg/L)

BQL
BQL
BQL
BOL
BQL
BQL
BQL




Industrial & Environmental Analysts, Inc.
TCLP HERBICIDES REGULATED
METHOD 8150

IEA Project Number:
IEA Sample Number:
Client Name: Federal Paperboard Co.
Client Project I.D.: Waste Stream Characteristics
Sample Identification:3

Matrix: Leachate

TCLP Extraction Date: 04/19/96

979-028
9604259-03

(IEA)

Date Received:
Date Sampled:
Date Extracted:
Date Analyzed:
Analysis By:
Dilution Factor:

N.C.
Regulatory Quantitation
Level Limit
Number Compound (mg/L) (mg/L)
1 2,4-D 1.00 0.010
2 2,4,5-TP 0.10 0.0020
Comments:

Sample specific quantitation limits may be calculated by multiplying

the quantitation limit by the dilution factor.
BQL. = Below Quantitation Limit

FORM N.C. THERBR Rev. 030293

04/10/96
04/08/96
04/22/96
05/03/96
Eurillo
1.0

Results
Concentration

(mg/L)

BQOL
BQL




I Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED
l BASE/NEUTRAL/ACID EXTRACTABLES SW-846 METHOD 8270
IEA Project Numbers: 979-028
IEA Sample Numbers: 9604259-04 Date Received: 04/10/96
Client Name: Federal Paperboard Co. Date Sampled: 04/08/96
l Client Project I.D.: Waste Stream Characteristics Date Extracted: 04/19/96
Sample Identification: 4 oL ume mup Bous Fow Date Analyzed: 04/22/96
Matrix: Leachate Analysis By: Van Lare
l TCLP Extraction Date: 04/17/96 Dilution Factor: 1.0
: N.C.
Regulatory Quantitation Results
l Level Limit Concentration
Number Compound (rag/L) (mg/L) (mg/L)
1 1,4-Dichlorobenzene 0.75 .0.010 BQL
l 2 2,4-Dinitrotoluene 0.013 0.010 BQL
3 Hexachlorobutadiene 0.05 0.010 BQL
4 Hexachloroethane 0.30 0.010 BQL
S Total Cresol 20 0.010 BQL
l 6 Nitrobenzene 0.20 0.010 BQL
7 Pentachlorophenol 10 0.050 BQL
} 8 Pyridine 0.50 0.010 BQL
9 2,4,5-Trichlorophenol 40 0.010 BQL
l 10 2,4,6-Trichlorophenol 0.20 0.010 BQL
11 Hexachlorobenzene ' 0.013 0.010 BQL
l Comments:
Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.
I BQL = Below Quantitation Limit
' FORM N.C. TCLP-8270R Rev. 081892




Industrial & Environmental Analysts, Inc. (IEA)
TCLP/ZHE REGULATED GC/MS PURGEABLES
SW-846 METHOD 8240

IEA Project Number: 979-028
IEA Sample Number: 9604259-04 Date Received: 04/10/96
Client Name: Federal Paperboard Co. Date Sampled: 04/08/96
Client Project I.D.: Waste Stream Characteristics Date Analyzed: 04/26/96
Sample Identification: 4 Analysis By: CREWES
Matrix: WATER Dilution Factor: 1.0
TCLP Extraction Date: 04/19/96
N.C.
Number Compound Regulatory Quantitation Results
Level Limit Concentration
(mg/L) (mg/L) (mg/L)
1 Benzene 0.05 0.010 BQL
2 2-Butanone 20 0.020 BQL
3 Carbon tetrachloride 0.05 0.010 BQL
4 Chlorobenzene 10 0.010 BQL
5 Chloroform 0.60 0.010 BQL
6 1,2-Dichloroethane 0.05 0.010 BQL
7 1,1-Dichloroethene 0.07 0.010 BQL
8 Tetrachloroethene 0.07 0.010 BQL
9 Trichloroethene . 0.05 0.010 BQL
10 Vinyl chloride 0.02 0.020 BQL

Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor. ‘

BQL = Below Quantitation Limit

FORM NC-T824R Rev. 041895




Industrial & Environmental Analysts, Inc. (IE3)
Level 2 Metals Results Report
TCLP METALS REGULATED

IEA Project #: 979_028 '
IEA sample #: 968425904 Matrix: LEACHATE

Client Name: Federal Paperboard Co. Date Received: £4/10/96
lient Proj. I.D.: Waste Stream Characteristics Date Sampled: #4/68/96
Sample I.D.: 4 TCLP Extraction: 04/17/96
N.C.
. Regulatory Quant Result Date Date IEA Prep
Parameter Method Level Limit ( ug/l) Prepared Analyzed Analyst Run Batch
‘RSENIC SW846 60190 508 56.0 BOL 04/19/96 84/19/96 FXW R4989 84199643P
ARTUM SWB46 6019 100008 1000 BQL . 04/19/96 ©84/19/96 FXW R4989 £4199663P
CADMIUM Sw846 6810 100 10.9 BOL 04/19/96 94/19/96 FXW R4989 £41996083P
HROMIUM SW846 6010 50606 50.0 BQL ©04/19/96 84/19/96 FXW R4989 P94199643P
EAD SWB46 6018 500 50.9 BQL ©4/19/96 04/19/96 FXW R4989 £4199643P
RCURY SW846 74780 20 2.890 BQL @4/19/96 $4/208/96 MLH R4982 £4199602H
SELENIUM SW846 7748 106 10.0 BOL ©4/19/96 ©4/24/96 RRM R5163 P4199683F
tILVER SWB846 60190 50686 50.0 BOL 0#4/19/96 04/19/96 FXW R4989 04199643P
Comments:




Industrial & Environmental Analysts, Inc. (IEA)

IEA Project #: 979-028

EA Sample #: 9604259-04 Matrix: Soil
lient Name: Federal Paperboard Co. Date Received: 04/186/96
lient Proj. I.D.:Waste Stream Characteristics Date Sampled: 04/068/96
Sample I.D.: 4

: Quantitation Date Date
arameter Method Limits Results Prepared Analyzed Analyst
Ignitability 46 FR 25193 N/A Non-Flammable N/A 94/16/96 NB
PH SW-846 9045 8.1 11.9 N/A §4/16/96 NB
t-Cyanide SW-846 CHAP 8.3 .25 mg/kg BOL §4/26/96 04/26/96 sSJ
-pH SW-846 CHAP 8.3 8.1 11.9 N/A p4/16/96 NB
R-sulfide SW-846 CHAP 8.3

25 mg/kg BQL p4/26/96 p4/26/96 PW

Comments:

lFORM RESP3 Rev. 030994




Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED PESTICIDES / PCBs
SW-846 METHOD 8080

IEA Project Number: 979-028 Date Received: 04/10/96
IEA Sample Number: 9604259~04 Date Sampled: 04/08/96
Client Name: Federal Paperboard Co. Date Extracted: 04/23/96
Client Project ID: Waste Stream Characteristics Date Analyzed: 04/27/96
- Sample Identification:4 Rnalysis By: Eurillo
Matrix: Leachate Dilution Factor: 1.0

TCLP Extraction Date: 04/17/96

N.C.
Regulatory Quantitation Results
Level Limit Concentration
Number Compound (mg/L) (mg/L). (mg/L)
1 gamma-BHC (Lindane) 0.04 0.00025 BQL
2 Heptachlor 0.0008 0.00025 BQL
3 Heptachlor epoxide 0.0008 0.00025 BQL
4 Endrin 0.002 0.00050 BOL
S Methoxychlor 1.00 0.0025 BQL
6 Toxaphene 0.05 0.0050 BOQL
7 Chlordane (technical) 0.003 0.0025 BQL
Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit

FORM N.C. T8080R Rev. 030293




Industrial & Environmental Analysts, Inc. (IEA)
TCLP HERBICIDES REGULATED
METHOD 8150

IEA Project Number: 979-028

IEA Sample Number: 9604259-04 Date Received: 04/10/96
Client Name: Federal Paperboard Co. Date Sampled: 04/08/96
Client Project 1I.D.: Waste Stream Characteristics Date Extracted: 04/22/96
Sample Identification:4 Date Analyzed: 05/03/96
Matrix: Leachate Analysis By: Eurillo
TCLP Extraction Date: 04/17/96 Dilution Factor: 1.0
N.C.
Regulatory Quantitation Results
Level Limit . Concentration
Number Compound (mg/L) (mg/L) ' (mg/L)
1 2,4-D i1.00 0.010 BQL
2 2,4,5-TP 0.10 0.0020 BQL
Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit

FORM N.C. THERBR Rev. 030293




|
i
|

Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED
BASE/NEUTRAL/ACID EXTRACTABLES SW-846 METHOD 8270

IEA Project Number: 979-028

IEA Sample Number: 9604259-05 Date Received: 04/10/96

Client Name: Federal Paperboard Co. Date Sampled: 04/08/96

Client Project I.D.: Waste Stream Characteristics Date Extracted: 04/19/96

Sample Identification: 5 WNEW LUME mud Poawnr FPW Date Analyzed: 04/22/96

Matrix: Leachate Analysis By: Van Lare B

TCLP Extraction Date: 04/17/96 Dilution Factor: 1.0

N.C.
Regulatory Quantitation Results
Level Limit Concentration

Number Compound (mg/L) (mg/L) (mg/L)
1 1l,4~Dichlorobenzene 0.75% - 0.010 BQL
2 2,4-Dinitrotoluene 0.013 0.010 BQL
3 Hexachlorobutadiene 0.0S 0.010 BQL
4 Hexachloroethane 0.30 0.010 BQL
5 Total Cresol 20 0.010 BQL
6 Nitrobenzene 0.20 0.010 BQL
7 Pentachlorophenol 10 0.050 BQL
8 Pyridine 0.50 0.010 BQL
9 2,4,5-Trichlorophenol 40 0.010 BOL
10 2,4,6-Trichlorophenol 0.20 0.010 BQL
11 Hexachlorobenzene . 0.013 0.010 BQL

Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit

FORM N.C. TCLP-8270R Rev. 081892




Industrial & Environmental Analysts, Inc. (IEA)
TCLP/ZHE REGULATED GC/MS PURGEABLES
SW-846 METHOD 8240

IEA Project Number: 979-028

IEA Sample Number: 9604259~05 Date Received: 04/10/96
Client Name: Federal Paperboard Co. Date Sampled: 04/08/96
Client Project I.D.: Waste Stream Characteristics Date Analyzed: 04/26/96
Sample Identification: 5 Analysis By: CREWES
Matrix: WATER Dilution Factor: 1.0
TCLP Extraction Date: 04/19/96
N.C.
Number Compound Regulatory " Quantitation Results
Level Limit Concentration
(mg/L) (mg/L) (mg/L)
1 Benzene 0.05 0.010 BQL
2 2-Butanone 20 0.020 BQL
3 Carbon tetrachloride 0.05 0.010 BOL
4 Chlorobenzene 10 0.010 BOL
5 Chloroform 0.60 0.010 BQL
6 1,2-Dichloroethane 0.05 0.010 BQL
7 1,1-Dichloroethene 0.07 0.010 BQL
8 Tetrachloroethene 0.07 0.010 BQOL
9 Trichloroethene 0.05 0.010 BOL
10 Vinyl chloride 0.02 0.020 BQL
Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit

FORM NC-T824R Rev. 041895




Industrial & Environmental Analysts, Inc. (IEA)
Level 2 Metals Results Report
TCLP METALS REGULATED

IEA Sample #: 960425985

I IEA Project #: 979_@28

Matrix: LEACHATE

Client Name: Federal Paperboard Co. Date Received: 04/18/96

lient Proj. I.D.: Waste Stream Characteristics Date sampled: £4/08/96

Sample I.D.: 5 TCLP Extraction: ©64/17/96

N.C.
Regulatory Quant Result Date Date IEA Prep
arameter Method Level Limit ( ug/l) Prepared Analyzed Analyst Run Batch

ENIC . SW846 6010 508 50.0 "BQL £64/19/96 64/19/96 FXW R4989 ©64199603P
IUM SW846 6010 10000 10600 BQL ©04/19/96 ©04/19/96 FXw R4989 ©£4199683P
CADMIUM Sw846 6010 160 10.90 BQL @4/19/96 84/19/96 FXW R4989 ©94199603P
ZHROMIUM SW846 6010 5060 58.0 BOL 04/19/96 64/19/96 FXW R4989 ©$4199603P
SW846 6010 508 50.0 BQL @4/19/96 84/19/96 FXW R4989 ©4199683P
CURY SW846 74740 20 2.99 BQL ©4/19/96 64/28/96 MLH R4982 04199602H
SELENIUM SW846 774¢ 160 10.0 BQL 04/19/96 04/22/96 RRM R5628 $4199603F
SW846 6010 508 50¢.0 BQL 04/19/96 ©84/19/96 FXW R4989 04199603P

liILVER

~
-~

omments:




Industrial & Environmental Analysts, Inc. (IEA)

IEA Project #: 979-028
EA sample #: 9604259~05 Matrix: soil
Eliept Name: Federal Paperboard co. Date Received: 04/18/96
lient Proj. I.D.:Waste Stream Characteristics Date sampled: g4/88/96
Sample I.D.: 5
: Quantitation Date Date
arameter Method Limits Results Prepared Analyzed Analyst
gnitability 46 FR 25193 N/A Non-Flammable N/A #4/16/96 NB
H SW-846 9445 9.1 9.5 N/a #4/16/96 NB
i-cyanide SW-846 CHAP 8.3 .25 mg/kg BQL $4/26/96 64/26/96 sJ
~-pH SW-846 CHAP 8.3 .1 9.5 N/A 4/16/96 NB
R-sulfide SW-846 CHAP 8.3

25 mg/kg BQL p4/26/96 $4/26/96 PW

'FORM RESP3 Rev., $30994

Comments:




Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED PESTICIDES / PCBs
SW-846 METHOD 8080

IEA Project Number: 979-028 Date Received: 04/10/96
IEA Sample Number: 9604259-05 Date Sampled: 04/08/96
Client Name: Federal Paperboard Co. Date Extracted: 04/23/96
Client Project ID: Waste Stream Characteristics Date Analyzed: 04/27/96
. Sample Identification:5 Analysis By: Eurillo
‘Matrix: Leachate Dilution Factor: 1.0

- TCLP Extraction Date: 04/17/96

N.C.
Regulatory Quantitation Results
Level Limit Concentration
Number Compound (mg/L) (mg/L) (mg/L)
1 gamma—-BHC (Lindane) 0.04 0.00025 BQL
2 Heptachlor 0.0008 0.00025 BQL
3 Heptachlor epoxide 0.0008 0.00025 BQL
4 Endrin 0.002 0.00050 BQL
S Methoxychlor 1.00 0.0025 BOL
6 Toxaphene 0.05 0.0050 BQL
7 Chlordane (technical) 0.003 0.0025 BQL
Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit

FORM N.C. T8080R Rev. 030293




Industrial & Environmental Analysts, Inc. (IEA)
TCLP HERBICIDES REGULATED
METHOD 8150

IEA Project Number: 979-028

IEA Sample Number: 9604259-05 Date Received: 04/10/96
Client Name: Federal Paperboard Co. Date Sampled: 04/08/96
Client Project I.D.: Waste Stream Characteristics Date Extracted: 04/22/96
Sample Identification:5s Date Analyzed: 05/03/96
Matrix: Leachate Analysis By Eurillo
TCLP Extraction Date: 04/17/96 Dilution Factor: 1.0
N.C.
Regulatory Quantitation Results
Level Limit ) Concentration
Number  Compound (mg/L) (mg/L) s {(mg/L)
1 2,4~D 1.00 0.010 BOL
2 2,4,5-TP 0.10 0.0020 BQL
Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit

FORM N.C. THERBR Rev. 030293




Industrial & Environmental Rnalysts, Inc. (IEA)
TCLP REGULATED
BASE/NEUTRAL/ACID EXTRACTABLES SW-846 METHOD 8270

IEA Project Number: 979-028

IEA Sample Number: 9604259-06 Date Received: 04/10/96

Client Name: Federal Paperboard Co. Date Sampled: 04/08/96

Client Project I.D.: Waste Stream Characteristics Date Extracted: 04/19/96

sample Identification: 6 Powee S&ier Ash  Fpw Date Analyzed: 04/22/96

Matrix: Leachate Analysis By: van Lare

TCLP Extraction Date: 04/17/96 Dilution Factor: 1.0

N.C.
Regulatory Quantitation Results
Level Limit Concentratio

Number Compound (mg/L) (mg/L) {(mg/L)
1 1,4-Dichlorobenzene 0.75 - 0.010 BQL
2 2,4-Dinitrotoluene 0.013 0.010 BQL
3 Hexachlorobutadiene 0.05 0.010 BQL
4 Hexachloroethane 0.30 0.010 BQL
S Total Cresol : 20 0.010 BQL
6 Nitrobenzene 0.20 0.010 BQL
7 Pentachlorophenol 10 0.050 BQL
8 Pyridine 0.50 0.010 BOL
9 2,4,5-Trichlorophenol 40 0.010 BQL
10 2,4,6-Trichlorophenol 0.20 0.010 BQL
11 Hexachlorobenzene . 0.013 0.010 BOL

Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

FORM N.C. TCLP-8270R Rev. 081892




Industrial & Environmental Analysts, Inc. (IEA)
TCLP/ZHE REGULATED GC/MS PURGEABLES
SW-846 METHOD 8240

IEA Project Number: 979-028
IEA Sample Number: 9604260-06 Date Received: 04/10/96
Client Name: Federal Paperboard Co. Date Sampled: 04/08/96
Client Project I.D.: Waste Stream Characteristics  Date Analyzed: 04/26/96
Sample Identification: 6 Analysis By: CREWES
Matrix: WATER Dilution Factor: 1.0
- TCLP Extraction Date: 04/19/96
N.C.
Number Compound Regulatory Quantitation Results
Level Limit Concentration
(mg/L) (mg/L) (mg/L)
1 Benzene 0.05 0.010 BQL
2 2-Butanone 20 0.020 BQL
3 Carbon tetrachloride 0.05 0.010 BQL
4 Chlorobenzene 10 0.010 BQL
1) Chloroform 0.60 0.010 BQL
6 1,2-Dichloroethane 0.05 0.010 BQL
7 1,1-Dichloroethene 0.07 0.010 BQL
8 Tetrachloroethene 0.07 0.010 BQL
9 Trichloroethene 0.05 0.010 BQL
0 Vinyl chloride 0.02 0.020 BQL

II. 1

Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

FORM NC-T824R Rev. 041895




Industrial & Environmental Analysts, Inc. (IEA)
Level 2 Metals Results Report
TCLP METALS REGULATED

IEA Project #: 979_028

IEA sample #: 960426006 Matrix: LEACHATE

Client Name: Federal Paperboard co. Date Received: #4/10/96
Client Proj. I.D.: Waste Stream characteristics Date sampled: £4/08/96

sample I.D.: 6 TCLP Extraction: 04/17/96

N.C.

. Regulatory Quant Result Date Date IEA Prep
Parameter Method Level Limit ( ug/l) Prepared Analyzed Analyst Run Batch
ARSENIC SW846 6010 5006 50.0 BOL 04/19/96 084/19/96 FxXw R4989 04199643P
BARIUM SW846 6010 10608 1000 2116 04/19/96 64/19/96 FXW R4989 04199603P
CADMIUM SW846 6010 100 10.0 BOL ©04/19/96 04/19/96 FXW R4989 (64199603P
CHROMIUM SW846 6010 568 50.0 BQL 04/19/96 04/19/96 FXW R4989 ©04199643p

lLEAD SW846 60190 500 50.0 BOL 04/19/96 084/19/96 FXwW R4989 04199683P
MERCURY SW846 7478 20 2.89 BQL 04/19/96 $4/28/96 MLH R4982 $4199602H
SELENIUM SW846 7740 1090 10.0 BQL ©4/19/96 04/22/96 RRM R5028 #4199683F

'SILVER SwW846 6410 568 5¢.9 BOL ©$4/19/96 04/19/96 FXW R4989 04199643P
Comments:




Industrial & Environmental Analysts, Inc. (IEA)

IEA Project #: 979-828
IEA Sample #: 9604260-06 Matrix: soil
Client Name: Federal Paperboard Co. Date Received: @4/16/96
Client Proj. I.D.:Waste Stream Characteristics Date Sampled: 64/08/96
Sample I.D.: 6

Quantitation Date Date
Parameter Methed Limits Results Prepared Analyzed Analyst
Ignitability 46 FR 25193 N/A Non-Flammable N/A g4/16/96 NB
pH SW-846 9445 g.1 16.8 N/A 04/16/96 NB
R-Cyanide SW-846 CHAP 8.3 .25 mg/kg BOL 64/26/96 64/26/96 sJ
R~pH SW-846 CHAP 8.3 g.1 18.8 N/A p4/16/96 NB
R-sulfide SW~846 CHAP 8.3 25 mg/kg BQL 84/26/96 PW

Comments:

l FORM RESP3 Rev. $30994

p4/26/96




Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED PESTICIDES / PCEs
SW-846 METHOD 8080

IEA Project Number: 979~-028 Date Received: 04/10/96
IEA Sample Number: 9604260-06 Date Sampled: 04/08/96
Client Name: Federal Paperboard Co. Date Extracted: 04/23/96
Client Project ID: Waste Stream Characteristics Date Analyzed: 04/27/96
- Sample Identification:6 Analysis By: Eurillo
‘Matrix: Leachate Dilution Factor: 1.0

TCLP Extraction Date:-04/17/96

N.C.
Regulatory Quantitation Results
Level Limit Concentration
Number Compound (mg/L) (mg/L) (mg/L)
1 gamma~BHC (Lindane) 0.04 0.00025 BQL
2 Heptachlor 0.0008 0.00025 BOQL
3 Heptachlor epoxide 0.0008 0.00025 BQL
4 Endrin 0.002 0.00050 BQL
5 Methoxychlor 1.00 0.0025 BQL
6 Toxaphene 0.05 0.0050 BQL
7 Chlordane (technical) 0.003 0.0025 BQL
Comments:

Sample specific quantitation limits may be calculated by multlplylng
the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit

FORM N.C. T8080OR Rev. 030293




Industrial & Environmental Analysts, Inc. (IEA)
TCLP HERBICIDES REGULATED
METHOD 8150

IEA Project Number: 979-028

IEA Sample Number: 9604260-06 Date Received:
Client Name: Federal Paperboard Co. Date Sampled:
Client Project I.D.: Waste Stream Characteristics Date Extracted:
Sample Identification:6 Date Analyzed:
Matrix: Leachate Analysis By

TCLP Extraction Date: 04/17/96 Dilution Factor:

N.C.
Regulatory Quantitation
Level Limit
Number Compound (mg/L) (mg/L)
1 2,4-D 1.00 0.010
2 2,4,5-TP 0.10 0.0020
Comments:

Sample specific quantitation limits may be calculated by multiplying

the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit

FORM N.C. THERBR Rev. 030293

04/10/96
04/08/96
04/22/96
05/03/96
Eurillo
1.0

Results
Concentration

(mg/L)

BQL
BQL



Industrial & Environmental Analysts, Inc. (IEA)
TCLP/ZHE REGULATED GC/MS PURGEABLES
SW-846 METHOD 8240

IEA Project Number: 979-028
IEA Sample Number: 9604259 Date Received: N/A
Client Name: Federal Paperboard Co. Date Sampled: N/A
Client Project I.D.: Waste Stream Characteristics Date Analyzed: 04/26/96
Sample Identification: QC BLANK (VBLK5S) Analysis By: MOORE
Matrix: WATER Dilution Factor: 1.0
TCLP Extraction Date: N/A
N.C.
Number Compound Regulatory Quantitation Results
Level Limit Concentration
(mg/L) (mg/L) (mg/L)
1 Benzene 0.05 ' 0.010 BQL
2 2-Butanone 20 0.020 BQL
3 Carbon tetrachloride 0.05 0.010 BQL
4 Chlorobenzene 10 0.010 BQL
5 Chloroform 0.60 0.010 BQL
6 l,2-Dichloroethane 0.05 0.010 BQL
7 1,1-Dichloroethene 0.07 0.010 BQL
8 Tetrachloroethene 0.07 0.010 BOL
9 Trichloroethene 0.05 0.010 BOL
10 Vinyl chloride 0.02 0.020 BQL
Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

N/A = Not Applicable

Corresponding Samples: 9604259-01, 01Ls, 02, 05

Filename: 0426503

FORM NC-T824R Rev. 041895




Industrial & Environmental Analysts, Inc. (IEA)
TCLP/ZHE REGULATED GC/MS PURGEABLES
SW-846 METHOD 8240

IEA Project Number: 979-028
IEA Sample Number: 9604259 Date Received: N/A
Client Name: Federal Paperboard Co. Date Sampled: N/A
Client Project I.D.: Waste Stream Characteristics Date Analyzed: 04/26/96
Sample Identification: QC BLANK (VBLKJH) Analysis By: MOORE
Matrix: WATER Dilution Factor: 1.0
TCLP Extraction Date: N/A
N.C.
Number Compound Regulatory Quantitation Results
Level Limit Concentration
(mg/L) (mg/L) (mg/L)
1 Benzene 0.05 0.010 BOL
2 2-Butanone 20 0.020 BQL
3 Carbon tetrachloride 0.05 0.010 BOL
4 Chlorobenzene 10 0.010 BOL
5 Chloroform 0.60 0.010 BOL
6 1,2~-Dichloroethane 0.05 0.010 BOL
7 1,1-Dichloroethene 0.07 0.010 BQL
8 Tetrachloroethene 0.07 0.010 BQL
9 Trichloroethene 0.05 0.010 BOL
10 Vinyl chloride 0.02 0.020 BOL
Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

N/A = Not Applicable

Corresponding Samples: 9604259-03,04, 9604260-06, ZHE BLK#750
Filename: 0426503

FORM NC-T824R Rev. 041895




Industrial & Environmental Analysts, Inc. (IEA)
TCLP/ZHE REGULATED GC/MS PURGEABLES
SW-846 METHOD 8240

IEA Project Number: 979-028
IEA Sample Number: 9604259 Date Received: N/A
Client Name: Federal Paperboard Co. Date Sampled: N/A
Client Project I.D.: Waste Stream Characteristics Date Analyzed: 04/26/96
Sample Identification: ZHE BLK#750 Analysis By: MOORE
Matrix: WATER Dilution Factor: 1.0
TCLP Extraction Date: 04/19/96
: N.C. -
Number Compound Regulatory Quantitation Results
Level Limit Concentration
(mg/L) (mg/L) (mg/L)
1 Benzene 0.05 0.010 BQL
2 2~-Butanone 20 0.020 BQL
3 Carbon tetrachloride 0.05 0.010 BQL
4 Chlorobenzene 10 0.010 BQL
5 Chloroform 0.60 0.010 BQL
6 1,2-Dichloroethane 0.05 0.010 BQL
7 1,1-Dichloroethene 0.07 0.010 BQL
8 Tetrachloroethene 0.07 0.010 BQL
9 Trichloroethene 0.05 0.010 BQL
10 Vinyl chloride 0.02 0.020 BOL
Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

N/A = Not Applicable

Corresponding Samples: 9604259-01,01LS through -05, 9604260-06
Filename: 0426106

FORM NC-T824R Rev. 041895




Industrial & Environmental Analysts, Inc. (IEA)

EA Project #: 979-028
IEA Sample #: 9604259 Matrix: solid
lient Name: Federal Paperboard cCo. Date Received: N/A
Elie‘nt Proj. I.D.:Waste Stream Characteristics Date sampled: N/A
ample I.D.: QC Blank
l ) Quantitation Date Date
Parameter Method Limits Results Prepared . Analyzed Analyst
~-Cyanide SW-846 CHAP 8.3 #.25 mg/kg BOQL 94/26/96 p4/26/96 sJI
R-Sulfide SW-846 CHAP 8,3 25 mg/kg BQL #4/26/96 64/26/96 PW

Comments:

Corresponding Samples: 9604259-@1 through 65 and 9604268-66

FORM RESP3 Rev. 630994




Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED
BASE/NEUTRAL/ACID EXTRACTABLES SW-846 METHOD 8270

IEA Project Number: 979-028

IEA Sample Number: 9604259 Date Received: N/A

Client Name: . . Federal Paperboard Co. Date Sampled: N/A

Client Project I.D.: Waste Stream Characteristics Date Extracted: 04/19/96

sample Identification: QC Blank (SVB351) Date Analyzed: 04/22/96

Matrix: Water Analysis By: Van Lare

TCLP Extraction Date: N/A Dilution Factor: 1.0

N.C.
Regulatory Quantitation Results
Level Limit Concentration

Number Compound (mg/L) (mg/L) {(mg/L)
1 1,4-Dichlorobenzene 0.75 -0.010 BQL
2 2,4-Dinitrotoluene 0.013 0.010 BQL
3 Hexachlorobutadiene 0.05 0.010 BQL
4 Hexachloroethane 0.30 0.010 BQL
S Total Cresol 20 0.010 BQL
6 Nitrobenzene 0.20 0.010 BQL
7 Pentachlorophenol 10 0.050 BQL
8 Pyridine 0.50 0.010 BQL
9 2,4,5-Trichlorophenol 40 0.010 BQL
10 2,4,6-Trichlorophenol 0.20 0.010 BQL

11 Hexachlorobenzene . 0.013 0.010 BQL

Comments:

Sample specific quantitation limits may be calculated by multiplying

the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

N/A = Not Applicable

Corresponding Samples: TCLP556, 9604259-01, 01SPK, 02, 04, 05, 9604260-06
Filename: 0422402

FORM N.C. TCLP-8270R Rev. 081892




Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED
BASE/NEUTRAL/ACID EXTRACTABLES SW-846 METHOD 8270

"IEA Project Number: 979-028

IEA Sample Number: 9604259 Date Received: N/A

Client Name: Federal Paperboard Co. Date Sampled: N/A

Client Project I.D.: Waste Stream Characteristics Date Extracted: 04/19/96

Sample Identification: Method Blank (TCLP556) Date Analyzed: 04/22/96

Matrix: Leachate _ Analysis By: Van Lare

TCLP Extraction Date: 04/17/96 Dilution Factor: 1.0

N.C.
Regulatory Quantitation Results
Level Limit Concentration

Number Compound (mg/L) (mg/L) (mg/L)
1l l1,4-Dichlorobenzene 0.75 - 0.010 BQL
2 2,4-Dinitrotoluene 0.013 0.010 BQL
3 Hexachlorobutadiene 0.05 0.010 BQL
4 Hexachloroethane 0.30 0.010 BQL
) Total Cresol 20 0.010 BQL
6 Nitrobenzene 0.20 0.010 BQL
7 Pentachlorophenol 10 0.050 BQL
8 Pyridine 0.50 0.010 BOL
9 2,4,5-Trichlorophenol 40 0.010 BOL
10 2,4,6-Trichlorophenol 0.20 0.010 BQL
11 Hexachlorobenzene : 0.013 0.010 BQL

Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

N/A = Not Applicable

Corresponding Samples: 9604259-01, 02, 04, 05, 9604260-06

Filename: 0422408

FORM N.C. TCLP-8270R Rev. 081892




Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED
BASE/NEUTRAL/ACID EXTRACTABLES SW-846 METHOD 8270

‘IEA Project Number: 979~-028
IEA Sample Number: 9604259 Date Received: N/A
Client Name: Federal Paperboard Co. Date Sampled: N/A
Client Project I.D.: Waste Stream Characteristics Date Extracted: 04/22/96
Sample Identification: QC Blank (SVB354) Date Analyzed: 04/23/96
Matrix: B Water Analysis By: Dixon
TCLP Extraction Date: N/A Dilution Factor: 1.0
N.C.
Regulatory Quantitation
Level Limit
Number Compound (mg/L) (mg/L)
1 l,4-Dichlorobenzene 0.75 - 0.010
2 2,4-Dinitrotoluene 0.013 0.010
3 Hexachlorobutadiene 0.05 0.010
4 Hexachloroethane 0.30 0.010
5 Total Cresol 20 0.010
6 Nitrobenzene 0.20 0.010
7 Pentachlorophenol 10 0.050
8 Pyridine 0.50 0.010
9 2,4,5-Trichlorophenol 40 0.010
10 2,4,6-Trichlorophenol 0.20 0.010
11

Hexachlorobenzene . 0.013 0.010

Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

N/A = Not Applicable

Corresponding Samples: TCLP564, 9604259-03, 03SPK

Filename: 0422D03

FORM N.C. TCLP-8270R Rev. 081892

Results
Concentration

(mg/L)

BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BQL
BOQL




Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED
BASE/NEUTRAL/ACID EXTRACTABLES SW-846 METHOD 8270

'IEA Project Number: 979-028

IEA Sample Number: 9604259 Date Received: N/A

Client Name: Federal Paperboard Co. Date Sampled: N/A

Client Project I.D.: Waste Stream Characteristics Date Extracted: 04/22/96

Sample Identification: Method Blank (TCLPS564) Date Analyzed: 04/23/96

Matrix: Leachate Rnalyseis By: Dixon

TCLP Extraction Date: 04/19/96 Dilution Factor: 1.0

N.C.
Regulatory Quantitation Results
Level Limit Concentration

Number Compound (mg/L) (mg/L) (mg/L)
1 1,4-Dichlorobenzene 0.75% © 0.010 BQL
2 2,4-Dinitrotoluene 0.013 0.010 BQL
3 Hexachlorobutadiene 0.05 0.010 BQL
4 Hexachloroethane 0.30 0.010 BQL
5 Total Cresol 20 0.010 BQL
6 Nitrobenzene 0.20 0.010 BQL
7 Pentachlorophenol 10 0.050 BQL
8 Pyridine 0.50 0.010 BQL
9 2,4,5-Trichlorophenol 40 0.010 BQOL
10 2,4,6-Trichlorophenol 0.20 0.010 BQL
11 Hexachlorobenzene : 0.013 0.010 BQL

Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

N/A = Not Applicable

Corresponding Sample: 9604259-03

Filename: 0422D02

FORM N.C. TCLP-8270R Rev. 081892




Industrial & Environmental Analysts, Inc. (IEA)
TCLP SEMIVOLATILE MATRIX SPIKE

IEA Project No.: 979-028

IEA Sample ID: 9604259-01
Date Extracted: 04/19/96
Date Analyzed: 04/23/96

QUANTITATION _ SAMPLE MS

LIMIT CONCENTRATION %

COMPOUND (mg/L) (mg/L) REC #
1,4~Dichlorobenzene 0.020 BQL 70
2,4-Dinitrotoluene 0.020 BQL 82
Hexachlorobutadiene 0.020 BQL 77
Hexachloroethane 0.020 BQL 70
Total Cresol 0.020 BQL Co 72
Nitrobenzene 0.020 BQL 80
Pentachlorophenol 0.100 BQL 97
Pyridine 0.020 BQL 46
2,4,5-Trichlorophenol 0.020 BQL 87
2,4,6~Trichlorophenol 0.020 BQL 85
Hexachlorobenzene 0.020 BQOL 73

Comments:
BQL = Below Quantitation Limit

FORM TWASEMMA Rev. 041291




Industrial & Environmental Analysts, Inc. (IEA)
TCLP SEMIVOLATILE MATRIX SPIKE

IEA Project No.: 979-028

IEA Sample ID: 9604259-03
Date Extracted: 04/22/96
Date Analyzed: 04/23/96
QUANTITATION SAMPLE MS

- LIMIT CONCENTRATION %
COMPOUND (rag/L) (mg/L) REC #
1,4-Dichlorobenzene 0.020 BOQL 62
2,4-Dinitrotoluene 0.020 BQL 77
Hexachlorobutadiene 0.020 BQL 71
Hexachloroethane 0.020 BQL 65
Total Cresol 0.020 BQL _ 77
Nitrobenzene 0.020 BQL 91
Pentachlorophenol 0.100 BOL S0
Pyridine 0.020 BQL 52
2,4,5-Trichlorophenol 0.020 BQL 84
2,4,6-Trichlorophenol 0.020 BQL/ 87
Hexachlorobenzene 0.020 BQL 70

Comments:
BQL = Below Quantitation Limit
Sample was diluted due to the high concentration of non-target compounds present.

FORM TWASEMMA Rev. 041291




Industrial & Environmental Analysts, Inc. (IEA)
TCLP VOLATILE MATRIX SPIKE

IEA Project No.: 979-028
IEA Sample ID: 9604259-01LS
Sample Identification: 1Ls
Rnalysis Date: 04/26/96
QUANTITATION
LIMIT
COMPOUND (mg/L)
Benzene 0.010
2-Butanone 0.020
Carbon tetrachloride 0.010
Chlorobenzene 0.010
Chloroform 0.010
1,2-Dichloroethane 0.010
1,1-Dichloroethene 0.010
Tetrachloroethene 0.010
Trichloroethene 0.010
Vinyl chloride 0.020
Comments:

BQL = Below Quantitation Limit

FORM TWAVOLMA Rev. 051691

SAMPLE
CONCENTRATION

(mg/L)

BOL
BOL
BOL
BOL
BQL
BOL
BQL
BQL
BOL
BOL

MS
REC #

>100
>100
>100
>100
>100
>100
>100
>100
>100
>100




Level 2 Metals Results Report

) Industrial & Environmental Analysts, Inc. (IEA)
l PREPARATION BLANKS

Matrix: LEACHATE
Client Name: Federal Paperboard Co.
Cclient Proj. I.D.: Waste Stream Characteristics
l Sample Number: PBW 04199602H

I IEA Project #: 979_028

Quant Result Date Date IEA Prep
Parameter Method Limit (ug/l ) Prepared Analyzed Analyst Run Batch

RCURY SWw846 7470 2.00 BQL @4/19/96 94/286/96 MLH R4982 94199602H

orresponding Samples:
960425901, 960425902, 960425904, 960425905, 960426006, 960434401,
960434402

omments:
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Industrial & Environmental Analysts, Inc. (IEA)
l Level 2 Metals Results Report
PREPARATION BLANKS

Matrix: LEACHATE

Client Name: Federal Paperboard Co.
lient Proj. I.D.: Waste Stream Characteristics
I sample Number: PBW $4199603F

l IEA Project #: 979_028

Quant Result Date Date IEA Prep
arameter Method Limit (ug/l ) Prepared Analyzed analyst Run  Batch
LENIUM swW846 7740 18.0 BOL 04/19/96 64/22/96 RRM R5027 04199603F

]
]

]

]

l ,

| | —
]

]

i

1

orresponding sSamples:
9684259081, 9604259082, 960425904, 960425905, 960426006

lComments :




Level 2 Metals Results Report

) Industrial & Environmental Analysts, Inc. (IEA)
l PREPARATION BLANKS

Matrix: LEACHATE
Client Name: Federal Paperboard Co.
client Proj. I.D.: Waste Stream Characteristics
I Sample Number: PBW 04199643P

l IEA Project #: 979_028

Quant Result Date Date IEA Prep

Parameter Method Limit (ug/l ) Prepared Analyzed Analyst Run  Batch
kENIc SW846 6010 5¢.0 BQL 04/19/96 04/19/96 FXW R4989 ©4199603P
IUM - SW846 6010 1000 BQL 04/19/96 04/19/96 FXW R4989 04199603P
CADMIUM SwW846 6010 19.0 BQL @4/19/96 84/19/96 FXW R4989 064199603p
ROMIUM SWB46 60190 50.0 BQL @4/19/96 04/19/96 FXW R4989 04199643P
AD sSw846 6010 506.0 BQL ©4/19/96 04/19/96 FXW R4989 04199603P
SILVER Sw846 6010 50.0 BQL ©£4/19/96 ©4/19/96 FXW R4989 @41996083p

orresponding Samples:
960425901, 960425902, 960425904, 960425905, 960426006

iomments :




Level 2 Metals Results Report

) Industrial & Environmental Analysts, Inc. (IEA)
' PREPARATION BLANKS

Matrix: LEACHATE

Client Name: Federal Paperboard Co.
:lient Proj. I.D.: Waste Stream Characteristics
l Sample Number: PBW 04249608P

l IEA Project #: 979_028

Quant Result Date Date IEA Prep

Parameter Method Limit (ug/l ) Prepared Analyzed Analyst Run Batch

SENIC SW846 6010 50.0 BOL 04/24/96 #4/29/96 RRM R5099 §4249608P
3ARIUM . SW846 6018 1000 BOL $4/24/96 94/29/96 RRM R5099 £4249608P
ZADMIUM SW846 6010 1.0 BQL ©04/24/96 64/29/96 RRM R5099 04249608P

ROMIUM SW846 6010 56.0 BOL @4/24/96 04/29/96 RRM R5099 @4249608P

AD Sw846 6010 50.0 BQL 04/24/96 94/29/96 RRM R5099 04249608P
SILVER SW846 6010 50.9 BQL ©04/24/96 04/29/96 RRM R5099 0£4249608P

orresponding Samples:
960425903

- O O O S B S aE .

Comments:




Level 2 Metals Results Report

I Industrial & Environmental Analysts, Inc. (IEA)
PREPARATION BLANKS

Matrix: LEACHATE
Client Name: Federal Paperboard Co.
:lient Proj. I.D.: Waste Stream Characteristics
l Sample Number: PBW #4229691H

l IEA Project #: 979_028

Quant Result Date Date IEA Prep
’irameter Method Limit (ug/l ) Prepared Analyzed Analyst Run Batch

RCURY . sw846e 747¢ 2.00 BQL ©$4/22/96 94/20/96 LXG R4984 04229601H

fIE N EE EE I I EE S .

rresponding samples:
960425903, 960434101, 960434102, 960434702, 960434703, 960434704,
60434705, 9604347086, 960434707, 968434708, 960434709, 960434719,
60434711, 960436709

mments:

- am =g oem




Industrial & Environmental Analysts, Inc. (IEA)
Level 2 Metals Results Report
PREPARATION BLANKS

Matrix: LEACHATE
Client Name: Federal Paperboard cCo.
client Proj. I.D.: Waste Stream Characteristics
' Sample Number: PBW $4249609F

l IEA Project #: 979_#28

Quant Result Date Date IEA Prep
Parameter Method Limit (ug/l ) Prepared Analyzed Analyst Run Batch

LENIUM sw846 7740 1¢.0 BOL ©#4/24/96 $4/26/96 RRM R5082 042496489F

orresponding Samples:
960425983

lomments :




Industrial & Environmental Analysts, Inc. (IER)
Level 2 Metals Results Report
PREPARATION BLANKS

IEA Project #: 979_@28
Matrix: LEACHATE
Client Name: Federal Paperboard cCo.
tlient Proj. I.D.: Waste Stream Characteristics
Sample Number: TB556 #4199602H

Quant Result Date Date IEA Prep
Jarameter Method Limit (ug/l ) Prepared Analyzed Analyst Run  Batch
RCURY SW846 74748 2.60 BQL 04/19/96 ©84/206/96 MLH R4982 04199602H

orresponding Samples:
960425901, 960425902, 960425904, 9604259085, 960426006, 960434401,
960434402

omments:




Industrial & Environmental Analysts, Inc. (IEA)
Level 2 Metals Results Report
PREPARATION BLANKS

IEA Project #: 979_028
Matrix: LEACHATE
Client Name: Federal Paperboard co.
Client Prcj. I.D.: Waste Stream Characteristics

. Sample Number: TB556 #4199603F

l Quant Result Date Date IEA Prep
Parameter Method Limit (ug/l ) Prepared Analyzed Analyst Run Batch
lELENIUM SwW846 7749 10.0 BQL 04/19/96 ©4/22/96 RRM R5028 04199603F

orresponding Samples:
960425901, 960425982, 960425904, 9606425905, 960426006

':omments H




Industrial & Environmental Analysts, Inc. (IEA)
Level 2 Metals Results Report
PREPARATION BLANKS

IEA Project #: 979_028
Matrix: LEACHATE
Client Name: Federal Paperboard cCo.
:lient Proj. I.D.: Waste Stream Characteristics
Sample Number: TB556 04199603P

Quant Result Date Date IEA Prep
>arameter Method Limit (ug/l ) Prepared Analyzed Analyst Run  Batch
&iENIC SW846 6010 5¢.0 BQL 04/19/96 84/19/96 FXW R4989 04199603P

IUM SW846 6018 1000 BQL $4/19/96 ©04/19/96 FXW R4989 04199603P
SADMIUM SW846 6418 16.0 BQL ©4/19/96 84/19/96 FXW R4989 £4199603P
ROMIUM SW846 6010 50.0 BQL 04/19/96 84/19/96 FXW R4989 04199683P
AD SW846 6018 50.¢ BQL 04/19/96 94/19/96 FXW R4989 04199603P
3ILVER SW846 6019 50.49 BQL 04/19/96 04/19/96 FXW R4989 ©£4199603P

orresponding Samples:
960425901, 96084259082, 9604259064, 9608425985, 960426006

comments:




Industrial & Environmental Analysts, Inc. (IEA)
Level 2 Metals Results Report
PREPARATION BLANKS

IEA Project #: 979_028
Matrix: LEACHATE
Client Name: Federal Paperboard cCo.
lient Proj. I.D.: Waste Stream Characteristics
l Sample Number: TB564 04229681H

Quant Result Date Date IEA Prep
>arameter Method Limit (ug/l ) Prepared Analyzed Analyst Run  Batch
RCURY Sw84e 74740 2.00 BOL #4/22/96 04/26/96 LXG R4984 04229601H

C

orresponding Samples:
9684259063, 960434161, 960434102, 960434702, 968434703, 960434704,
960434705, 960434706, 960434707, 960434768, 960434709, 9604347140,
962434711, 960436709

omments:




Level 2 Metals Results Report

' » Industrial & Environmental Analysts, Inc. (IEA)
, PREPARATION BLANKS

Matrix: LEACHATE
Client Name: Federal Paperboard co.
Cclient Proj. I.D.: Waste Stream Characteristics
Sample Number: TB564 04249609F

l IEA Project #: 979_028

Quant Result Date Date IEA Prep
i:rameter Method Limit (ug/l ) Prepared Analyzed Analyst Run Batch

LENIUM SW846 77490 1.0 BQL 04/24/96 84/26/96 RRM R5082 04249609F

orresponding Samples:
960425903

lomments :




Industrial & Environmental Analysts, Inc. (IER)
Level 2 Metals Results Report
PREPARATION BLANKS

IEA Project #: 979_028
Matrix: LEACHATE
Client Name: Federal Paperboard Co.
ilient Proj. I.D.: Waste Stream Characteristics

sample Number: TB565 $4229601H

Quant Result Date - Date IEA Prep
i:rameter Method Limit (ug/l ) Prepared Analyzed Analyst Run Batch
RCURY . SW846 74790 2.09 BQL 04/22/96 84/28/96 LXG R4984 @§4229601H

orresponding Samples:
960425903, 9604341081, 9604341082, 960434762, 960434703, 960434794,
960434705, 960434706, 9604347087, 9606434708, 960434709, 960434714,
960434711, 968436789

!
'
l <
!
!
|
!
'
L
)

Comments:




Industrial & Environmental Analysts, Inc. (IER)
l Level 2 Metals Results Report
MATRIX SPIKE RESULTS

Project #: 979_028
FQA Sample #: 96084259092
Matrix: LEACHATE
Matrix Spike Results ( ug/l)

Date samp Spike
lara.meter Method SA SR SSR %RCY Analyzed Run Run
ARSENIC SW846 6010 556. BOL 412, 74.2 ©4/19/96 R4989 R4989

IUM SW846 6618 11160 1550 10600 8l.4 04/19/96 R4989 R4989
MIUM SW846 6010 111. BQL 8l.6 73.4 04/19/96 R4989 R4989
CHROMIUM . SW846 6010 556. BQL 425, 76.5 @4/19/96 R4989 R4989
SwW846 6010 556. BQL 421. 175.8 04/19/96 R4989 R4989

E:?:URY SW846 7478 20.9 BQL 16.9 82.4 (4/208/96 R4982 R4982
ELENIUM SW846 7749 111, BQL 86.7 78.1 @4/24/96 R5163 R516@3
SILVER Sw846 6910 556. BQL 408. 73.4 04/19/96 R4989 R498S

$R = ((SSR - SR) / SA) * 108

orresponding Samples:

960425901, 960425902, 960425904, 960425905, 9608426006, 960434441,
960434402

iomments H




Industrial & Environmental Analysts, Inc. (IEA)
Level 2 Metals Results Report
MATRIX SPIKE RESULTS

A Project #: 979 @28
EA sample #: 960425903
Matrix: LEACHATE
Matrix spike Results ( ug/l)

l bate Samp Spike
rameter Method SA SR SSR %RCY Analyzed Run Run
SENIC SwW846 6010 - 504. 391. 417. 5.11 ©84/29/96 R5699 R5099
EIUM SW846 6010 10000 77280 8299 5.75 ©4/29/96 R50699 R5099
MIUM SW846 6010 106. 86.2 79.4 -0.8 04/29/96 R5699 R5099
HROMIUM SW846 6418 560. 401. 392. -1.8 ©94/29/96 R50699 R5099
gEAD SW846 6010 509. 355. 388. 6.56 ©04/29/96 R5899 R5899
ERCURY SwW846 7470 2¢.0 BQL 13.0 63.7 04/20/96 R4984 R4984
LENIUM SW846 7740 100. BQL 56.9 56.8 ©94/26/96 R5082 R5082
3ILVER SW846 6010 500. 357. 375. 3.62 ©4/29/96 R5099 R5099

$R = ((SSR - SR) / SA) * 1068

orresponding Samples:
960425903, 960434101, 960434102, 960434702, 960434703, 960434704,
960434705, 960434706, 9604347087, 9604347088, 960434709, 9604347180,
960434711, 960436709

omments:




l ABBREVIATIONS
A = Amenable

l Alk = Alkalinity as CaCO3

~ Berb = Alkalinity as Bicarbonate

-BOD = Biochemical Oxygen Demand
BQL = Below Quantitation Limit

' ¢/189mlL, = Colonies per 18¢ mL of Sample
CEC = Cation Exchange Capacity
Chrom = Chromotropic

l COD = Chemical Oxygen Demand
Crb = Alkalinity as Carbonate
D = Dissolved
DO = Dissolved Oxygen

' DOC = Dissolved Organic Carbon
DT = Distillation/Titration
E = Extractable (Prepped by Std M 3830C)

I F : = Free
Hex = Hexavalent

) Hyd = Hydroxide

' ISE = Ion Selective Electrode
mmpy = Millimeter per Year
MPN = Most Probable Number
N/A _ = Not Applicable

l R = Reactivity i
SA = Spike Added
SSR = Spike Sample Results

' SR = Sample Results
Sp Cond = Specific Conductance
SM = Settleable Matter

' SPC = Standard Plate Count
T = Total
DS = Total Dissolved Solids
TKN = Total Kjeldahl Nitrogen

l TMLSS = Total Mixed Liquor Suspended Solids
TOC = Total Organic Carbon
TON = Total Organic Nitrogen

' TOX = Total Organic Halogens
TS = Total Solids
TSS = Total Suspended Solids
TVS = Total Volatile Solids

l VSS = Volatile Suspended Solids
WAD = Weak and Dissociable




Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED PESTICIDES / PCBs
SW-846 METHOD 8080

IEA Project Number: 979-028 Date Received: N/A

IEA Sample Number: 9604259 Date Sampled: N/A

Client Name: Federal Paperboard Co. Date Extracted: 04/23/96

Client Project ID: Waste Stream Characteristics Date Analyzed: 04/27/96

Sample Identification:QC Blank (PB969) Analysis By: Cubbedge
- Matrix: Water Dilution Factor: 1.0

TCLP Extraction Date: N/A

N.C.
Regulatory Quantitation Results
Level Limit Concentration
Number Compound {mg/L) (mg/L) (mg/L)
1 gamma-BHC (Lindane) 0.04 0.00025 BQL
2 Heptachlor 0.0008 0.00025 BOL
3 Heptachlor epoxide 0.0008 0.00025 BQL
4 Endrin 0.002 0,00050 BQL
5 Methoxychlor 1.00 0.0025 BQL
6 Toxaphene 0.05 0.0050 BQL
7 Chlordane (technical) 0.003 0.0025 BQL
Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

N/A = Not Applicable

Corresponding Samples: TCLP556, TCLP564, 9604259-01 through -05, -01SPK,
~-03SPK, 9604260-06

FORM N.C. T8080R Rev. 030293




Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED PESTICIDES / PCBs
SW-846 METHOD 8080

IEA Project Number: 979-028 Date Received: N/A

IEA Sample Number: 9604259 Date Sampled: N/A

Client Name: Federal Paperboard Co. Date Extracted: 04/23/96

Client Project ID: Waste Stream Characteristics Date Analyzed: 04/27/96

Sample Identification:Method Blank (TCLP556) Analysis By: Cubbedge
: Matrix: Leachate Dilution Factor: 1.0

TCLP Extraction Date: 04/17/96

N.C.
Regulatory Quantitation Results
Level Limit Concentration
Number Compound (g /L) (mg/L) (mg/L)
1 gamma-BHC (Lindane) 0.04 0.00025 BQL
2 Heptachlor 0.0008 0.00025 BQL
3 Heptachlor epoxide 0.0008 0.00025 BOL
4 Endrin 0.002 0.00050 BQL
5 Methoxychlor 1.00 0.0025 BQL
6 " Toxaphene 0.05 0.0050 BQL
7 Chlordane (technical) 0.003 0.0025 BQL
Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

N/A = Not Applicable

Corresponding Samples: 9604259-01, -02, -04, -05, 9604260-06

FORM N.C. T8080OR Rev. 030293




Industrial & Environmental Analysts, Inc. (IEA)
TCLP REGULATED PESTICIDES / PCBs
SwW-846 METHOD 8080

IEA Project Number: 979-028 Date Received: N/A

IEA Sample Number: 9604259 Date Sampled: N/A

Client Name: Federal Paperboard Co. Date Extracted: 04/23/96

Client Project ID: Waste Stream Characteristics Date Analyzed: 04/27/96

Sample Identification:Method Blank (TCLP564) Analysis By: Cubbedge
© Matrix: Leachate Dilution Factor: 1.0

TCLP Extraction Date: 04/19/96 -

N.C.
Regulatory Quantitation Results
Level Limit Concentration
Number Compound (mg/L) (mg/L) (mg/L)
1 gamma-BHC (Lindane) 0.04 0.00025 BQL
2 Heptachlor 0.0008 0.00025 BQL
3 Heptachlor epoxide 0.0008 0.00025 BQL
4 Endrin 0.002 0.00050 BQL
S Methoxychlor 1.00 0.0025 BQL
(< Toxaphene 0.05 0.0050 BQOL
7 Chlordane (technical) 0.003 0.0025 BQL
Comments:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

N/A = Not Applicable

Corresponding Sample: 9604259-03

FORM N.C. T8080R Rev. 030293




Industrial & Environmental Analysts, Inc. (IEA)
TCLP PESTICIDE MATRIX SPIKE

IEA Project ID: 979-028
IEA Sample ID: 9604259-01
Date Extracted: 04/23/96
Date Analyzed: 04/27/96

QUANTITATION SAMPLE MS

LIMIT CONCENTRATION - %

COMPOUND (mg/L) (mg/L) REC #
gamma-BHC (Lindane) 0.00025 BQL 42
Heptachlor 0.00025 BQL 93
Heptachlor epoxide 0.00025 BQL 80
Endrin 0.00050 BQL 105
Methoxychlor 0.0025 BQL » 83
Toxaphene 0.0050 BQL ' 81
Chlordane (technical) 0.0025 BQL 81
Comments:

BQL = Below Quantitation Limit

*MS% Recovery for the multi-response pesticides is calculated as the av
recovery of the single-response compounds (as per communication with t
EPA Office of Solid Waste, Washington, D.C.)

FORM TPMSD Rev. 030293




Industrial & Environmental Analysts, Inc. (IER)
TCLP PESTICIDE MATRIX SPIKE

IEA Project 1ID: 979-028
IEA Sample ID: 9604259-03
Date Extracted: 04/23/96
Date Analyzed: 04/27/96

QUANTITATION SAMPLE MS

LIMIT - CONCENTRATION %

COMPOUND (mg/L) (mg/L) REC #
gamma-BHC (Lindane) 0.00025 BQL 36
Heptachlor 0.00025 BQL 80
Heptachlor epoxide 0.00025 BQL 87
Endrin 0.00050 BQL 135
Methoxychlor 0.0025 BQL ) 90
Toxaphene 0.0050 BQL 84
Chlordane (technical) 0.0025 BQL 84
Comments:

BQL = Below Quantitation Limit

*MS% Recovery for the multi-response pesticides is calculated as the av
recovery of the single-response compounds (as per communication with t
EPA Office of Solid Waste, Washington, D.C.)

FORM TPMSD Rev. 030293




Industrial & Environmental Analysts, Inc.
TCLP HERBICIDES REGULATED
METHOD 8150

979-028
9604259

IEA Project Number:
IEA Sample Number:
Client Name: Federal Paperboard Co.
Client Project I.D.: Waste Stream Characteristics
Sample Identification:QC Blank (HB672)

Matrix: Water

TCLP Extraction Date: N/A

(IER)

Date Received:
Date Sampled:
Date Extracted:
Date Analyzed:
Analysis By:
Dilution Factor:

N.C.
Regulatory Quantitation
Level Limit
Number Compound {(mg/L) (mg/L)
1 2,4-D 1.00 0.010
2 2,4,5-TP 0.10 0.0020
Comments:

Sample specific quantitation limits may be calculated by multiplying

the quantitation limit by the dilution factor.
BQL = Below Quantitation Limit
N/A = Not Applicable

Corresponding Samples: TCLP556, TCLP564, 9604259-01, -02, -04, -05,

9604260-06, 9604259-03, 03SPK

FORM N.C. THERBR Rev. 030293

N/A

N/A
04/22/96
05/03/96
Eurillo
1.0

Results
Concentration

(mg/L)

BQL
BQL

-01SPK




Industrial & Environmental Analysts, Inc. (IEA)
TCLP HERBICIDES REGULATED
METHOD 8150

IEA Project Number:
IEA Sample Number:

979-028

9604259 Date Received:
Client Name: Federal Paperboard Co. Date Sampled:
Client Project I.D.: Waste Stream Characteristics Date Extracted:
Sample Identification:Method Blank (TCLPS56) Date Analyzed:
Matrix: Leachate Analysis By:
TCLP Extraction Date: 04/17/96 Dilution Factor:

N.C.
Regulatory Quantitation
Level Limit
Number Compound (mg/L) (mg/L)
1 2,4-D 1.00 0.010
2 2,4,5-TP 0.10 0.0020
Commentsg:

Sample specific quantitation limits may be calculated by multiplying
the quantitation limit by the dilution factor.

BQL = Below Quantitation Limit

N/A = Not Applicable

Corresponding Samples: 9604259-01, -02, -04, -05, 9604260-06

FORM N.C. THERBR Rev. 030293

N/A

N/A
04/22/96
05/03/96
Eurillo
1.0

Results
Concentration

(mg/L)

BQL
BQL




-Matrix:

Industrial & Environmental Analysts, Inc.
TCLP HERBICIDES REGULATED
METHOD 8150

IEA Project Number:
IEA Sample Number:
Client Name: Federal Paperboard Co.
Client Project I.D.: Waste Stream Characteristics
Sample Identification:Method Blank (TCLP564)
Leachate

TCLP Extraction Date: 04/19/96

979-028
9604259

(IER)

Date Received:
Date Sampled:
Date Extracted:
Date Analyzed:
Analysis By:
Dilution Factor:

N.C.
Regulatory Quantitation
Level Limit
Number Compound {mg/L) (mg/L)
1 2,4-D 1.00 0.010
2 2,4,5-TP 0.10 0.0020
Comments:

Sample specific quantitation limits may be calculated by multiplying

the quantitation limit by the dilution factor.
BQL, = Below Quantitation Limit

N/A = Not Applicable

Corresponding Sample: 9604259-03

FORM N.C. THERBR Rev. 030293

N/A

N/A
04/22/96
05/03/96
Eurillo
1.0

Results
Concentration

(mg/L)

BQL
BQL




Industrial & Environmental Analysts, Inc. (IEA)
TCLP HERBICIDE MATRIX SPIKE

IEA Project ID: 979-028
IEA Sample ID: 9604259-01
Date Extracted: 04/22/96
Date Analyzed: 05/03/96

QUANTITATION SAMPLE MS
LIMIT CONCENTRATION %
COMPOUND (mg/L) {(mg/L) REC #
2,4-D 0.010 BQL 80
2,4,5-TP 0.0020 BOL 77
Comments:

BQL = Below Quantitation Limit

FORM THMSD Rev. 030293




Industrial & Environmental Analysts, Inc. (IER)
TCLP HERBICIDE MATRIX SPIKE

IEA Project ID: 979-028
IEA Sample ID: 9604259-03
Date Extracted: 04/22/96
Date Analyzed: 05/03/96

QUANTITATION SAMPLE Ms
LIMIT CONCENTRATION % -
COMPOUND (mg/L) (mg/L) REC #
2,4-D 0.010 BQL 80
2,4,5-TP 0.0020 BQL 86
Comments:

BQL = Below Quantitation Limit

FORM THMSD Rev. 030293
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APPENDIX B

IANDFILL MONITORING WELL CONSTRUCTION RECORDS




TYPE 11 MONITORING WELL INSTALLATION RECORD
I‘/ K 5 7 -
108 NAME __ienerse [ hree_Bopid JO8 NUMBER SWANATAS
l ELLNUMBER___ AW /-8 INSTALLATION DATE 3/, 2 /85
 LOCATION
GROUND SURFACE ELEVATION - REFERENCE POINT ELEVATION
GRANULAR BACKFILL MATERIAL 41£Di0an SAVD SLOT SIZE <gio”
SCREEN MATERIAL — Lic SCREEN DIAMETER z
RISER MATERIAL pvc . RISER DIAMETER z
DRILLING TECHNIQUE H. 5. A DRILLING CONTRACTOR (0wt DR w6
' L . - LAW ENGINEERING )
BOREHOLE DIAMETER 2% & #0 _ { do 47 .FIELD REPRESENTATIVE —B24411
LOCK BRAND MhcTeR SIZE/MODEL
KEY.CODE/COMBINATION 0536
REFERENCE POINT® = LOCKABLE COVER (NOT TO SCALE)
VENTED CAP . ~ _ .
WELL PROTECTOR | "I stickup o.2:2_  GROUND SURFACE —
g7 1 T
., 1 *
| 3
b e,
S of >
I’A . : TOTAL DEPTH
::;;H TO TOP OF e LENGTH OF OF WELL
i oUTESEAL ] | sounsecrion
3G.0 Y ,
GRANULAR MATERIAL 32 J A 4847
I : rl .31 THREADED COUPLING
RISER L b |
l |3:°- GROUT , . S O _;rg STABILIZED WATER
7 ' sEYN LEVEL FEET
/] BENTONITE SCREEN —t 1S 1 BELOW GROUND
A Tf=le: LENGTH OF SURFACE
l GRANULAR BACKFILL IS SLOTTED SECTION :
g = B | £2:2 MEASURED ON e
*Reference point should be R =3 B
top of inner casing if possible " o]
l CAP —__d: LENGTH OF TAIL Ptpe 2l E - -
l ' TYPE 11 MONITORING WELL
: INSTALLATION RECORD
i LAW ENVIRONMENTAL, INC.
' FIGURE




TYPE 1t MONITORING WELL INSTALLATION RECORD
308 NAME FE e AL fj}:' 7€ K Bear d JOB NUMBER 5—(7 -2576
l LL NUMBER rmw 2-8 INSTALLATION DATE 3/ 2. /‘f*"
LOCATION —.
GROUND SURFACE ELEVATION - REFERENCE POINT ELEVATION
GRANULAR BACKFILL MATERIAL MEPW S AvO SLOT SIZE 20/0
SCREEN MATERIAL PV SCREEN DIAMETER 2
RISER MATERIAL pVC RISER DIAMETER z
DRILLING TECHNIQUE H-S. A. DRILLING CONTRACTOR (‘MM//W? DRicciv 6
¢/ - . - ! LAW ENGINEERING
BOREHOLE DIAMETER 104"+ 25" 4 70 36 fle1p REPRESENTATIVE KELD
LOCK BRAND i SIZE/MODEL
KEY CODE/COMBINATION
REFERENCE POINT® /——— LOCKABLE COVER (NOT TO SCALE)
VENTED CAP _ .
WELL PROTECTOR T stickup Z:2__  GROUND SURFACE —
At 4
e o H
p o P
ot B
i B T I TOTAL DEPTH
DEPTH TO TOP OF od | OF WELL
o Lo LENGTH OF :
eentomtesear /1.8 Y Iy SOLID SECTION
DEPTH TO TOP OF 21§ 2ES 24.0 - L
GRANULAR MATERIAL 132 I A 36.17
I oL THREADED COUPLING
l 3 F:3
| RISER o -;:kP
l |2:‘-3 GROUT , ;};. _;r;. STABILIZED WATER
% ' PER LEVEL FEET
//4 BENTONITE SCREEN —I 1S 4 BELOW GROUND
_ =l LENGTH OF SURFACE
' GRANULAR BACKFILL IS SLOTTED SECTION
R 10:9 MEASURED ON o
“Reference point should be wl=lel
top of inner casing if possible % i { et '
l L i e LENGTH OF TAIL PPE2LL A _ -
l ' TYPE 11 MONITORING WELL
INSTALLATION RECORD
(-
LAW ENVIRONMENTAL, INC.
l FIGURE




TYPE 11 MONITORING WELL INSTALLATION RECORD

JO8 NAME ?@ﬂm Q&@aﬁ gol\‘ﬁb JO8 NUMBER §9-75/6
l AL NUMBER myJ 3-8 : INSTALLATION DATE 3-21-§%
. LOCATION .24 DIKE
GROUND SURFACE ELEVATION . REFERENCE POINT ELEVATION
MED)A~ SA~D
GRANULAR BACKFILL MATERIAL SLOT SIZE 22/9
SCREEN MATERIAL 2ve SCREEN DIAMETER z
RISER MATERIAL pPVc RISER DIAMETER _Z
DRILLING TECHNIQUE H S 'A . ORILLING CQNTRACTQR‘CM%WA DR(LUMG
“ : LAW ENGINEERING
BOREHOLE DIAMETER 0.5 ' .FIELD REPRESENTATIVE —B- RED
“1 LOCK BRAND ' SIZE/MODEL
KEY CODE/COMBINATION
REFERENCE POINT* /—— LOCKABLE COVER (NOT TO SCALE)
VENTED CAP - ot
WELL PROTECTOR T smiexue 22 GROUND SURFACE —
e T 4
P »'I‘-Eiy,;_. .:.:
. TOTAL DEPTH
::;;H o Tap OF o LENGTH OF . "OFWELL
l ONITESEAL __25:5 o SOLID SECTION
.5 "
DEPTHTOTOP OF =it =S 30.00 e
GRANULAR MATERIAL 32 A o, 17
l e THREADED COUPLING
| il
. | RISER = ‘,‘:S
l ':3 GROUT , £ . %. STABILIZED WATER
7 ' |.,: g ,".“ . LEVEL auE— FEET
7/ BENTONITE screen —LIEF: BELOW GROUND
=l LENGTH OF SURFACE
l GRANULAR BACKFILL - ER SLOTTED SECTION |
=t oD
A2 | ‘0 MEASURED ON
*Reference point should be _;.'.,F_?:_ S
top of inner casing if possible Mt S B RSN
' cap —{d: LENGTH OF TAiL pree22LZ ‘ _ -
. ' TYPE 11 MONITORING WELL
INSTALLATION RECORD
LAW ENVIRONMENTAL, INC. ==
l FIGURE




ol

TYPE 11 MONITORING WELL INSTALLATION RECORD

JO8 NAME .C'E ve R Pﬁ fe R Reoazo JO8 NUMBER 59-7s1¢
LL NUMBER mw 4-0 INSTALLATION DATE __ 5 /¥ ¥
¥ LOCATION . R
GROUND SURFACE ELEVATION - REFERENCE POINT ELEVATION
mepiv~ Sanp
GRANULAR BACKFILL MATERIAL SLOT SIZE L olo
SCREEN MATERIAL Lyc SCREEN DIAMETER 2
RISER MATERIAL 2ve RISER DIAMETER 2"
DRILLING TECHNIQUE .__#-54 . DRILLING CONTRACTOR (Frocwa Dricciug
o o /' e, 5! LAWENGINEERING .
BOREHOLE DIAMETER [0 RIS 4+ 25 FleLD REPRESENTATIVE 8. Le=p
LOCK BRAND ' SIZE/MODEL
KEY CODE/COMBINATION
REFERENCE POINT* car /— LOCKABLE COVER {NOT TO SCALE)
VENTED .
WELL PROTECTOR "1 sticxup L. GROUNDSURFACE —
1 151 ¢ 4
by _': 1
sl
- 2 Kt
od I TOTAL DEPTH
OEPTH
TO TOP OF o . LENGTHOF OF WELL
oo L SOLID SECTION

BENTONITE SEAL Jo.5

DEPTH TO TOP OF —-13—'-5-—- ¥ - 4.0 L
GRANULAR MATERIAL 32 I X 27.¢7

. THREADED COUPLING

‘ RISER o e

GROUT | i b STABILIZED WATER

% ' RER LEVEL FEET

7//] BENTONITE sCREEN — LIS 1 BELOW GROUND

) < j=to.’ LENGTH OF SURFACE )
2."] GRANULAR BACKFILL - B SLOTTED SECTION
SEl R - T - MEASURED ON—__

*Reference poiat should be wl=1 ;__ :

top of inner casing if possible % phamadiss | i

: caP Fl——J:) ©  LENGTH OF TAIL prpeQ:- L7

TYPE 11 MONITORING WELL
INSTALLATION RECORD

* LAW ENVIRONMENTAL, INC.
FIGURE

B i




TYPE 11 MONITORING WELL INSTALLATION RECORD
JOB NAME FFD e AL ,O,q,pe—,z e At D JO8 NUMBER ST~ 7Sl
l LJELL NUMBER Mmw 5 -3 INSTALLATION DATE ___> 2/- %8
M LOCATION -
GROUND SURFACE ELEVATION REFERENCE POINT ELEVATION
MEDIVer~ SAVD
GRANULAR BACKFILL MATERIAL SLOT SI1ZE .0/0
SCREEN MATERIAL 2y 'SCREEN DIAMETER 2 "
' RISER MATERIAL Lve RISER DIAMETER
DRILLING TECHNIQUE H. 5 A DRILLING CONTRACTOR (ARuting DRiiin s
1 . LAW ENGINEERING '
' BOREHOLE DIAMETER o 45 250 9030 FleL D REPRESENTATIVE —n D222
LOCK BRAND ' SIZE/MODEL
l KEY CODE/COMBINATION
- REFERENCE POINT® /- LOCKABLE COVER (NOT TO SCALE}
VENTED CAP _ .
l WELL PROTECTOR 'i; STICKUP e GROUND SURFACE —
1 T 1 Py
| 31 Fd
“‘% r::.1 ::.:
. g} e TOTAL DEPTH
DEPTH TO TOP OF . _ od I+ OF WELL
, o Lo LENGTH OF
l BENTONITE SEAL /6.5 .o o SOLID SECTION
/ Z s. . 4 .
DEPTH TO TOP OF = 19 L
GRANULAR MATERIAL 52 I N z9.¢7
l e ¥ THREADED COUPLING
1
RISER el e E’
l (2] crour id b .;f- . STABILIZED WATER
> | T=T ] LEVEL FEET
/) BENTONITE SCREEN —1 1= 1 B8ELOW GROUND
GRANULAR BACKFILL It~ | storTeosectTion .
S /0.2 MEASURED ON e
*Reference point should be A3 =1 5 R
- top of inner casing if possible * s | etilnme
cap —+{J: LENGTH OF TAIL prre Ll -
TYPE 11 MONITORING WELL
INSTALLATION RECORD
LAW ENVIRONMENTAL, INC.
FIGURE




TYPE 11 MONITORING WELL INSTALLATION RECORD
J08 NAME ____Fedeene Faren  Gosr JOB NUMBER JI-25/%
l ZLL NUMBER Mud -4 INSTALLATION DATE _3/ 27 /97
B ! LOCATION . Berwuin . Porge ond rediuagd {iee A
GROUND SURFACE ELEVATION , REFERENCE POINT ELEVATION
GRANULAR BACKFILL MATERIAL mediowm sAXD SLOT SI1ZE o e 018
SCREEN MATERIAL £ve SCREEN DIAMETER <
< .
l RISER MATERIAL Ly RISER DIAMETER o Ze -
DRILLING TECHNIQUE H 5A. DRILLING CONTRACTOR Cfoout- bR L i~
u,* roy ' LAW ENGINEERING
l BOREHOLE DIAMETER [0 0 1o 1" 4"+ 25 Eiei b REPRESENTATIVE —L5EE2
LOCK BRAND ' SIZE/MODEL
' KEY CODE/COMBINATION
REFERENCE POINT* /—— LOCKABLE COVER - {NOT TO SCALE}
VENTED CAP ! _ v
' WELL PROTECTOR T sticxkup —Z:_  GROUND SURFACE ——r
RiBE; 3
l
-+ w‘. = :.
(] | ' . TOTAL DEPTH
:::;H TO TOP OF . LENGTH OF  OFWELL
ENTONITE SEAL S/ $ _SOLID SECTION .
' 2.1 A '
DEPTHTOTOPOF  =—m—tioem— b7 |5 9.4 - L
GRANULAR MATERIAL I 11.51
l ‘f—F-}—}— THREADED COUPLING
' RISER s T+ I+ | :
I GROUT ' Fedd % 4.0 STABILIZED WATER
% ’ ..,: g ,0.-' ' LEVEL FEET
7/} BENTONITE scrReeN — S BELOW GROUND
_ , =)o LENGTH OF SURFACE
I GRANULAR BACKFILL IS SLOTTED SECTION
- XS 0. MEASURED ON
Reference point should be P50 =1 B INLAERY A T
top of inner casing if possible S B K .-
l ‘ v cap —— {0 LENGTH OF TaiL PeeLl , — -
' TYPE 1| MONITORING WELL
l INSTALLATION RECORD
LAW ENVIRONMENTAL INC. ===
' FIGURE




TYPE 1t MONITORING WELL INSTALLATION RECORD
Hepen i’
JOB NAME Penpic  PAZeR BohrD JO8 NUMBER S7-951¢
I LL NUMBER Nw & -2 INSTALLATION DATE /ey /s
‘LocaTion_Petuwecn, Lence o cuilodd e ©
' GROUND SURFACE ELEVATION REFERENCE POINT ELEVATION
GRANULAR BACKFILL MATERIAL . 2N~ saue SLOT SI1ZE rol0
A}
SCREEN MATERIAL f_’\lc,. SCREEN DIAMETER 2
RISER MATERIAL Pve _ RISER DIAMETER z
DRILLING TECHNIQUE . Hs. & e DRILLING CONTRACTOR G;@Lcm&_b_wé'_
. Yo 31
1/ e LAW ENGINEERING
BOREHOLE DIAMETER _ /0 ¥y "% 30 S NP RESENTATIVE —lCETD
LOCK BRAND MASTER SIZE/MODEL Mo.2
KEY CODE/COMBINATION 5275
REFERENCE POINT® /———— LOCKABLE COVER {NOT TO SCALE}
VENTED CAP _ .
WELL PROTECTOR | ~ STICKUP 22 GROUND SURFACE —
] 'y
;ﬁ‘ el
) Ai4e
",
TOTAL DEPTH
DEPTH TO TOP OF LENGTH OF < OF WELL
BENTONITE SEAL ‘
_ SOLID SECTION
. f.
DEPTH TO TOP OF L3 :
GRANULAR MATERIAL 2). §7
- h
e (. THREADED COUPLING
b3 .
| RISER e I O
GROUT ' O _;k.zm STABILIZED WATER
7 ' ) NS LEVEL FEET
), BENTONITE SCREEN —L 1= 1 BELOW GROUND
. _ A= e . LENGTHOF SURFACE
GRANULAR BACKFILL NN SLOTTED SECTION
AE(- SRR, /2] . MEASURED ON—— .
*Refe nce point should be AR = B IR AR
top ¢ inner casing if possible el 1ol e o
car L3 LENGTH OF TAIL PtPE o — -

TYPE 1| MONITORING WELL
INSTALLATION RECORD

FIGURE




TYPE 11 MONITORING WELL INSTALLATION RECORD
— - ~ A
¥ '8 NAME rLT’bERAL ?ﬁ cER_Dosrny JO8 NUMBER S q - 7Sl
l LELL NUMBER Ny _7-4 INSTALLATION DATE H-1-88
 LOCATION e
GROUND SURFACE ELEVATION .. : REFERENCE POINT ELEVATION
GRANULAR BACKFILL MATERIAL Loe 1o Mevoa Sassiorsize . of0
SCREEN MATERIAL ___pyc SCREEN DIAMETER P2
Y
RISER MATERIAL - Pic RISER DIAMETER <
DRILLING TECHNIQUE . H 5. 7. ORILLING CONTRACTOR (Upsciwg Dessive
: e : ' LAW ENGINEERING e
BOREHOLE DIAMETER _[0.% o e neaentaTive [ Remene
LOCK BRAND MIETEZ SIZE/MODEL e 3
KEY CODE/COMBINATION > 7’/5,/
REFERENCE POINT® , : - LOCKABLE COVER (NOT TO SCALE)
o VENTEDCAP  _____| _ .
I - WELL PROTECTOR | " STICKUP i GROUND SURFACE ——>
. .: : Py 1
4 .{" :'.
el 5
I TOTAL DEPTH
DEPTH TO TOP OF : . od e ‘ ' OF WELL
Gl o L LENGTH OF :
eenTomresea. Lo ko [ SOLID SECTION
DEPTH TO TOP OF .——.?-&—_ n“,: .:'. 3.0 ..-":., an e ig
GRANULAR MATERIAL 30 I X 347
‘=31 THREADED COUPLING
RISER el e | :
!3:'- GROUT . g ,\T(. - STABILIZED WATER
X oA=L LEVEL FEET
7/} BENTONITE screeN — IS [ BELOW GROUND
| X = LENGTH OF SURFACE
GRANULAR BACKFILL ISl SLOTTED SECTION
) ST —12.0 MEASURED ON e
Reference point should be P =1 B v
top of inner casing if possible CAP .- : _‘__" 4.17
AP — ] LENGTHOF TAILPre Ll ), — -
s TYPE 11 MONITORING WELL
INSTALLATION RECORD
FIGURE




_
TYPE 11 MONITORING WELL INSTALLATION RECORD
JOB NAME Ft"bé‘ﬁ/h, 'Pﬁ?az B(:ﬁ @D JOB NUMBER 59-75/¢
' ZLL NUMBER L ow 7-0 INSTALLATION DATE 4-1-88
. LOCATION .
GROUND SURFACE ELEVATION - . REFERENCE POINT ELEVATION
GRANULAR BACKFILL MArsmAnge 10 flevon 400 sioTsize 2/0
SCREEN MATERIAL Pvc SCREEN DIAMETER Z .
RISER MATERIAL Lve RISER DIAMETER 2
DRILLING TECHNIQUE __ .S A. DRILLING CONTRACTOR (i Deweve
, : LAW ENGINEERING i}
BOREHOLE DIAMETER [0 . .FIELD REPRESENTATIVE Lremera
LOCK BRAND SR SIZE/MODEL S
KEY CODE/COMBINATION 3245/ _
REFERENCE POINT® /— LOCKABLE COVER (NOT TO SCALE}
A VENTED CAP . , .
l WELL PROTECTOR —| T sTickuP ez GROUND SURFACE —
:4 ’ -» 4L
L 7
' -
PRt ":.
2
o : TOTAL DEPTH
:g:;u TO TOP OF ‘ e LENGTH OF OF WELL
OmMTESEAL 2.2 o SOLID SECTION
| 2.0
DEPTH TO TOP OF 79. . , _
GRANULAR MATERIAL 24.0
l THREADED COUPLING
RISER 2 N § »
l (] crour ( rddef Ne STABILIZED WATER
> : - =T LEVEL FEET
/4 BENTONITE SCREEN —L IS} 1 BELOW GROUND
< ==t LENGTH OF SURFACE
' GRANULAR BACKFILL RS SLOTTED SECTION
. R = | —f0:0 _ MEASURED ON
Reference point should be A=l A
.1 top of inner casing if possible 2on I 0 -
. cap —1 . LENGTH OF TaiL Prpe2l 7 A -
S TYPE 1l MONITORING WELL
l INSTALLATION RECORD
LAW ENVIRONMENTAL, INC.
l FIGURE




TYPE 11 MONITORING WELL INSTALLATION RECORD
108 NAME /2’7_)[-72/?1 ﬁ/g% J@ﬂﬁ_o JOB NUMBER S 7= S/G
' SLLNUMBER___ A w/ & - A INSTALLATION DATE ___ O - 25 58
LOCATION -
GROUND SURFACE ELEVATION . REFERENCE POINT ELEVATION
GRANULAR BACKFILL MATERIAL _ZEDIuM SAXD __ SLOT SIZE o120
”
SCREEN MATERIAL 2yc SCREEN DIAMETER %
"0
RISER MATERIAL 2Vc. RISER DIAMETER Z
DRILLING TECHNIQUE H. S A. DRILLING CONTRACTOR é{o_’g//t// pﬂ/&z/a/é
YA . LAW ENGINEERING
BOREHOLE DIAMETER 16 4 . FIELD REPRESENTATIVE ez
LOCK BRAND 214372 R ' SIZE/MODEL 23
KEY CODE/COMBINATION 3975/
REFERENCE POINT® /— LOCKABLE COVER (NOT TO SCALE}
VENTED CAP ‘ . .
l WELL PROTECTOR ———f T sTickUP w229 GROUNO SURFACE ——
. + Y
| 3
- ‘-’39?' F::a E::
' : XS : TOTAL DEPTH
OEPTH TO TOP OF od | OF WELL
. o B b LENGTH OF
BVENTONITE SEAL 01 5 M 2 SOLID secnoﬂ
I 5
DEPTH TO TOP OF ' 2 lS 2.6 L
GRANULAR MATERIAL 132 I A% - 12,67
' ‘6=%3—}— THREADED COUPLING
RISER o I O .
I |3 GROUT , 0 I Aty %‘ STABILIZED WATER
” ' wes LEVEL e FEET
/] BENTONITE SCREEN —1 1=} 1 BELOW GROUND
. =le: LENGTH OF _ SURFACE
l GRANULAR BACKFILL Sl SLOTTED SECTION
R = | : MEASURED ON
*Reference point shouid be P =1 B 1
top of inner casing if possible T . ._.-._.:
l car ——1_J: LeNGTH OF TalL preetLZ. . - -
l TYPE 1| MONITORING WELL
INSTALLATION RECORD
l FIGURE




18 NAME Ffmzm @ﬂf’ﬁ .@Aﬂu

TYPE 11 MONITORING WELL INSTALLATION RECORD

JOB8 NUMBER

M §-8

C7-7516
| */// /85

INSTALLATION DATE

l WELL NUMBER

LOCATION —..

GROUND SURFACE ELEVATION

REFERENCE POINT ELEVATION

GRANULAR BACKFILL MATERIAL $ine T S SLOT SIZE . 010
SCREEN MATERIAL Pve SCREEN DIAMETER z
RISER MATERIAL P Ve RISER DIAMETER Z
oRiLLING TEcHNiaue . H. S: A ORILLING ConTRacTOR (Agarp Dewtive
o LAW ENGINEERING o
I BOREHOLE DIAMETER /0 .FIELD REPRESENTATIVE FRL{'? EARU -
LOCK BRAND /MBTER SIZE/MODEL #3
KEY CODE/COMBINATION 3742
REFERENCE POINT* — LOCKABLE COVER (NOT TO SCALE) N
VENTED CAP _ A . .
l WELL PROTECTOR ?; STICKUP e GROUND SURFACE ——
R [ 'S Py
1
-}
o
S, 5e
o TOTAL DEPTH
::;:H TO TOP OF L : . LENGTH OF OFWELL
ONITE SEAL - 10,0 : b 'Y SOLID SECTION
' /&0 - ’ ‘.,-:
DEm To TOP OF msveusnyiapafanaaman :". ‘.. » . A 0 ST <
GRANULAR MATERIAL 132 B : 2417
' e & THREADED COUPLING
q k3
RISER =L [sr S’ .
l::‘. GROUT . o I O ,\%{. STABILIZED WATER
7 - J=[ LEVEL FEET
Y4 senToNiTE SCREEN — A=} BELOW GROUND
) Bt b—1 LA LENGTH OF SURFACE
.2~] GRANULAR BACKFILL NS SLOTTED SECTION
‘ e = /0.0 MEASURED ON
*Reference point should be o=t v
top of inner casing if possible ol 17
CAP —+- A LENGTH OF TAIL PP -

LAW ENVIRONMENTAL, INC.

TYPE 11 MONITORING WELL -,
INSTALLATION RECORD

FIGURE




e i e s s e FOR OFFICE USE ONLY
DIVISION OF ENVIRONMENTAL MANAGEMEN. - GROUNDWATER SECTION - !
P.O. BOX 27687 ~ RALEIGH,N.C. 27611, PHONE (919) 733-5083 Quad. No. Serial No. “
Lat. Long. Pc____
Minor Basin _
WELL CONSTRUCTION RECORD Basin Code '
T-:—--i : Header Ent GW-1 Ent.______

2 J{ING CONTRACTOR (agol ,un DELLidG

\ STATE WELL GONSTRUCTION
ILLER REGISTRATION NUMBER = 2R

PERMIT NUMBER: 2.3-¢¢ R€¢~lyim = 0030

1. WELL LOCATION: (Show sketch of the location below)

arest Town: s oD . ' . County: (o l_ o , €
FEDEPAL  YaPer? '

(Road, Community, or Subdivision and Lot No.) : m M -
l)wwea _Fenieal Palee 1Reags O, 5 om T Formation Description
ADDRESS AT HeL
' g Z _:‘c'oon(smget or R:}utdg‘No.) 2a -
Clty or Town State Zip Code
. DATE DRILLED vge E OF WeLL _2Rek i Torl

lom. DEPTH _Z_&.j&_ é‘u#mes couecteD Rves Tno

OES WELL REPLACE EXISTING WELL? [ ves M No

inmc wATER LeveL: L5 8% ¢r, %abfm TOP OF CASING,

TOP OF CASING 1S _2tF O FT. ABOVE LAND SURFACE.
. YIELD (gom): METHOD OF TEST

.'mzn ZONES (deotn: =13, 2.4

.A':'%NATION: Type — Amount -
:'.mgN& Deoth 'biamot« vguwm? Matertal it additionat space is'neoded use back of torm, -
From —_Ln 8.er 27 Schde Pyd. (Show direction and distance from at least two State Roads,
From To Ft © or ‘other map reference points)
Feom _ . fo _ Ft—
Il;aom: | ATIHCHER
Depth Material . Method
. From & To_ G Ft_ACAT o -Free
From To Ft.
2. SCREEN:
Depth Diameter  Siot Size  Material
. From_lf_._C_To_Zﬁ.!cFl —Z __n M0 in Pyl
From To Ft. in. in.
From To Ft. in. in.
RAVEL PACK:
Depth Size Material
Ffom l kS 1o 'Z-q Ft._MLCDjun~ SaD
To Ft.

! DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PRO)NDEDJO THE WELL OWNER,

IW-

(/'.—c't' 7 >, WL 5_: /0,.‘5 O
SlGNATUBE OF CONTRACTOR OR AGENT DATE
1 Reavisad 11/0.4 A e A




L R

246 Two Chopt Road coPROJECT L L s2l A/ - @[—‘éf/ﬂfmo .S

OLINA DRILLING Wimington, N.C. 28405
W (919) 799-0493 coprosecT ¥ _BG-333  sormcv B opare 4-28-86

CLIENT PROJECT # 23~0354um “C030 SURFACE ELEVATION G ms L
AT oRLER G BRIDGER  crew_R. Fowleg
. DEPTH SOW STRATA DEPTH

wAOM 10 SOK. DESCRIPTION AND REMARKS uscs | ~no. {rrom | TO ﬂ:'ST ’3‘-° 3:‘-0 REC.
N\ 2cprvsn  ST1AF TR Hwd nwge ML | 13S1s | 2] R
Ut~ T &F szg M01S7

mll 2 Z.S‘ )

I~

216

4 | 28 /1254-' 72 _F1Emn 4&)’ L2l TR oz
LI DO IHEDIom SHwD . w7 1=p1 3 1Issiis

4

o 1 14

SP S 235125

g
,. 4

: P14 igs120 | 3 1<
g 4

T T

NP~ ORILLING TIME (Hrs.) REMARKS: F/A‘IM’/ 205
- NG LAYOUT MOVING
l LEARING STANDBY
WATER LEVEL: @ DATE TIME
@ DATE TIME

CAVE_ N DEDTHL -~ naATC T




l. O G e M LN WC A L MAL HE S LES AND COMMUNITY DEVELOPMENT

FOR OFFICE USE ONLY
OIVISION OF ENVIRONMENTAL MANAGEMEN: ~ GROUNDWATER SECTION
P.0. BOX 27687 - RALEIGH,N.C. 27611, PHONE (9 19) 733-5083 Quad. No. Serial No. —_—
l Lat. Long. Pe_____
Minor Basin
WELL CONSTRUCTION RECORD Basin Code
————— Header Ent GW=-1Ent._____ |
1

ILLING CONTRACTOR _Qu_ZsLn e DLl G
STATE WELL CONSTRUCTION
REGISTRATION NUMBER - “}Zﬁ PERMIT NUMBER: 23-00R3G-Cuiv-c030

WELL LOCATION: (Show sketch of the location below)

laust Town: .B.LE_GEL{&DOD v County: __( OLum AR S,

Fepeentl,  Patree

. Depth DRILLING LOG
(Road, Community, or Subdivision and Lot No.) From  To Formation Decorrs "
. scription
Boen Eencenl Papce Reacn 6. L né
ADDRESS ' ATTRC HeD
(Street or Route No.)
l RieGelcoonn™ " HE™ 2c4cc
City or Town State Zip Code

DATE DRILLED Q-29-F6 usE oF wew, ok T2,
g':u. DEPTH __ 23,72 coutecTeD (Ryes [Ino
S WELL REPLACE EXISTING WELL? [T Yes BRBNo

imc waTeR LeveL: {287 ¢, %abovo TOP OF CASING,

below
TOP OF CASING 1S ) O _ 1. ABOVE LAND SURFACE.

YIELD (gpm): T ___ METHOD OF TEST ___

"ea ZONES (dopth: 12, 1} *

“EBRINATION:  Type T~ Amount __ —

IR o o P — T T
From 0 o B F a2 Selide —E& (Show direction and distance from at least two State Roads,
From To Ft : or other map reference points)

From To Ft
I’IOU‘L . Depth Material Method Amw/;ﬁ
. From _O) To_ G i NES 47 Ip-CLners
From To Ft.
SCREEN:
Depth , Diameter Slot Size  Materiat
I mel_&l 10233 Ft_-z'__. n. Q10 in Fye
From To, Ft. in.___ in,
From To, Ft. —. in, in.
GRAVEL PACK:
Depth . Size Materiat
I From__ 7.5 T0_ 24 £t MEDIU M _SAMD
E om To Ft.

KS:

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN BROVIDED TO THE WELL OWNER,

C’(Z/! ;‘ /\:-/’ ,/_/ ,'\4,’ -~ 5’; 7‘.{6

_SGNATURE OF CONTRACTOR OR AGENT DATE




s R -

LINA m 246 Two Chopt Road coprosect L LNL YL ,0/, - e 61 /lw 10 L) Jl/ c
0 Wilmington, N.C. 28405
L H (919) 799-0493 CD PROJECT # _jé 333 BORING # __@4__ DATE _‘L_é_l__&(;

CLIENT PROJECT # 23 -3¢ wMm -’23 SURFACE ELEVATION (+) $1.8 misi

orer _G. BRIDG L crew K- (e Ll
}oerm SOIL STRATA prey O R
M | 1O €01 DESCRIPTION AND REMARKS uscs | vo. frrom| 10 | 6 | e | e | mec
b 35 Rociwg poimwess 7o sy (sely yzdislelzl2
b THouT  Srmtidd '
!7 - smiz lgslzol 1 | ;

S1 /8 | ey Leese 7o (Zulel Fwe Sml 3 1235025112012 1]
SArD L CET

Ve loclveey Tooe © e pace
GEaY SuTY Fixve Suwd - JiRaes -;
| OF SHELL FOAGMERTS , Wor3T- |

i
lwmuuue TIME (Hrs.) REMARKS: f!z‘,ef(j 7S
L 6 avourt 'MOVING
. ARING STANDBY
WATER LEVEL: @ DATE TIME
@ DATE TIME

CAVE-IN DEPTH: @ DATE TIME




'-'h 48 ML LU AN RGN T A UNAL REY LES AND COMMUNITY DEVELOPMENT t

OIVISION OF ENVIRONMENTAL MANAGEMEN, - GROUNOWATER SECTION
P.0. BOX 27687 ~ RALEIGH.N.C. 27611, PHONE (219) 733~5083

»ulLING CONTRACTOR (APl (wn D LL, 5»(7

WELL CONSTRUCTION RECORD

FOR OFFICE USE ONLY .
Quad. No. Serial No.
Lat. Long. Pc
Minor Basin . l
Basin Code
Header Ent GW-1 Ent.______ ‘

. _ STATE WELL CONSTRUCTION
E REGISTRATION NUMBER 126, PERMIT NUMBER: 23~C03(-¢cuim-Co3 0
-—_————-————-__—.——‘_——.——-———.————_“

WELL LOCATION: (Show sketch of the location below)

('OLUWt Bu S

arest Town: : 5 / 02 n County:

ad, cfﬁmnuﬁfﬁf Subdiv’i‘:i‘:nc a::ld Lot No.) Deph DmL.L s LO(.; .
i:men Eeneeat Oater. Bogd Co. jgue. " ™ rometion Descripton
ADDRESS a ’ ATTRCHE

(Street or Route No.) .
l RIEGEL oooD . Wil " 24 <L
City or Town 7 State Zip Code

DATE DRILLED -8 - ISE OF WELL MoNi TV

<SPS
TALOEPTH 24 R cotecTep Myes O no
OES WELL REPLACE EXISTING WELL? [T ves [ No

'.mc water Levew:_fZ 2] e, %abqbve TOP OF CASING,

. below
TOP OF CASING 1S 3,3 ¢T. ABOVE LAND SURFACE.

YIELD (gpm): — METHOD OF TEST B
' ] ZONES (deptnk: ____[.3.9{ F+
JORINATION: Type Amount hatul

: 'ss'me:

Walf Thickness
Diameter or Weight/Ft. Material

Depth
l From _© 10 /48r.__ 2" <ende _Pye
From To Ft
From . To Ft
. 'aour Depth Material Method
from_O 1012 m._NCRT -Plaet
' From To Ft.
. SCREEN:
. Depth . Diameter Slot Size  Material
From /4.8 10 24.8r._2Z _in.clo in PVE
From To Ft. in. in.
l From To Ft. in, in,
. GRAVEL PACK:
l Depth Size Material
mfrom_l:_’) To_2Z5 Ft_MCO1p~ SAuD
. ;‘::pm To Ft.

AKS:

i additional space is needed use back of form.

LOCATION SKETCH

{Show direction-and distance from at least two State Roads,

or other map referance points)

ATIRCHED

- .

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WiTH 15 NCAC 2C. WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVID

TO THE WELL OWNER.

/sz:;.' ]'. L‘}/('-.C':'- N 5“: 6/". %)
SIENATYRE OF CONTRACTQR OR AGENT DATE




OUNA DRILLING 246 Two Chopt Road corrosect FEOEAL Pafri- Ric G cl oo MO
{ Wilmington, N.C. 28405 ] =
L = (919) 799-0493 copProsecT ¢ F&-3233 goamng# . [D2 onte 4-28-9C.
CLIENT PROJECT # Z.3-00 ZGtm =030 SURFACE ELEVATION (1)33,8 ms L.

D iy S oy PP ot N DRILLER é‘sgilnq’gﬁ CREW R. (:C‘CULE’.@ ’

. OEPTH SOWL STRATA DEPTH

FIRST | 2nO 3R0
SOIL DESCRIPTION AND REMARKS USCS | NO. | FROM T0 e° L 6 REC.

SF- ~
Emzulé ADVANCED To 3. Frei [swml | 1135\ 11

L THo o T _SAmPlLicil .
. Sl 2 ligslzo | 111 [
S\22 \VERY Lfocse Taw Fimve Siwp - Tiqest
7 Somes T CIET Sml 3 lastzs| V|4 1R

2s | VerY Leoss Dag¥. GEAY SicxY

Cipz Sapd 5 Mot ST '

'

i‘?"'?ﬂu'NG TIME (Hrs.) pemarks: __ /.fﬂiij s2°s
L NGLAYOUT____ MowiNG
EARING STANDBY
WATERLEVEL: @ DATE TIME
@______ DATE _ TIME I
CAVE-IN DEPTH: @ . . _DATE TIME _




I RN e e YA U R TUNAL MEY SES-ANG COMMUNITY DEVELOPMENT ’

_ FOR OFFICE USE ONLY )
DIVISION OF ENVIRONMENTAL MANAGEMEN: ~ GROUNDWATER SECTION
P.0. BOX 27687 - RALEIGH.N.C. 27611, PHONE (919) 733-5083 Quad. No., Serial No.
l Lat. Long. Pe____ i
Minor Basin
WELL CONSTRUCTION RECORD Basin Code : :
. —_——= Header Ent GW=-1Ent.______
5..LING CONTRACTOR (‘;\»Zolign Dliinb

STATE WELL CONSTRUCTION
124 :

REGISTRATION NUMBER PERMIT NUMBER: _23-~00% G~ du m'oo?m

WELL LOCATION: (Show sketch of the location below)
lanst Town: _8126_@49000 ' . County: (o L. m RuS

(Road, Community, or Subdivision and Lot No.) meoepth To anm%lg%kgg ]
Brer Eencen Pafre gone s 6o e escrition
ADDRESS RITACHEY
' 8 S : ! 'ooD(Streel ork?o--te No.} 2 G4

City or Town State Zip Code
oATE ORILLED _A-28-86  yee oF wer, _Twomi1n &

!EAL oerth__JO. B ouf:fés coLLecTeD Rves o

S WELL REPLACE EXISTING WELL? (T ves (R No

ATIC WATER LeveL: _6.7F 1. 0 above TOP OF CASING,
TOP OF CASING 15 2. 4% F1. ABOVE LAND SURFACE.

YIELD (gpm): — METHOD OF TEST
"r.a ZONES (depth): 4,351 E4.,

“FRINATION:  Type

Amount
.S‘"G: . It additional space is neaded use back of form,
Depth Diameter - or w’,?:‘:,{‘{}g{ Matoﬂal A —

From @ __To ij- F—2 “ Scido ——‘&‘- (Show direction and distance from at least two State Roads,

l From To Ft or other map reference points)
To Fi ATTAcHED

e | |

. Depth Material Method
. From _ O 10 2.3 f.__NEFAT tu-Flace

From To Ft.
SCREEN:

Depth , Diameter  Slot Size  Material

rFrom 53D 10 03F_ 2 _n.0 in. _Pye

From To. Ft. in, in.

From To Ft. in, in,
GRAVEL PACK: .

- Depth Size Material
' From_ .3 To_\\ _ri_MeDrom  SAKD
" om To Fl,
«S.

1 DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED N ACCORDANCE WITH 15 NCAC 2C, WELL CONSTRUCTION
STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL QWNER.

_Aen. A ’-:/.:'L.\; 3":::'7:{’
SlGNATlﬁE OF CONTRACTQR OR AGENT DATE
« /




L “ 246 Two Chopt Road

. NA DRILLING wimington, N.C. 28405
- (919) 799-0493

S v DOV Y b E Wt WAV
coprosect FEOFRAL Pafrrz- Rie G Leweo D N a

CD PROJECT ¥ RG-2R 2 gormnG s DA oate 4-2@-R4

CUENT PROJECT # €3¢ 3&~wmr-co3¢ SURFACE ELEVATIONC‘L‘)\%.? msé

 oriwer G, BRIDGEL crew B, Fewler2

:

SOIL STRATA DEPTH

F

SO DESCRIPTION AND REMARKS USCS | NO. | FROM TO 6" & [ 3 REC.

FAST | 2nD 3IRD

‘o
Y

VERY loosir GeAY Fuwue Sowo, |sP

IRMST T ewET”

-

IS VLY

sSm gSllo |l X214

10 | leose Opel GRAY STV Five Sawd

Mo\sT

RaBudbdbdbslel odbabale -r_

!Nﬂﬂ_iLUNG TIME (Hrs.)

REMARKS: ﬁ //:Z//c/." 5 Zos

§ GLAYOUT ___ = MOVING

l EARING STANDBY

WATER LEVEL: @ DATE TIME
@ DATE TIME

CAVE-IN DEPTH @ NATF TIMF




S et A A CURAL HES TES AND COMMUNITY OEVELOPMENT {

' 6lvls.i'ON OF ENVIRONMENTAL MANAGEMEN, - GROUNDWATER SECTION
P.O. BOX 27687 - RALEIGH,N.C. 27611, PHONE (819) 733-5083

l WELL CONSTRUCTION RECORD

t!....i.me CONTRACTOR wa Dediid

ILLER REGISTRATION NUMBER ___"3-25

l. WELL LOCATION: (Show sketch of the location below)
earest Town: Mﬂwoo 4

FeDECAlL. PalPep

(Road, Community, or Subdivision and Lot No.)

.lwwsn Eeonrceul YePev Roaveo ('o.J.mc,

FOR OFFICE USE ONLY
Quad. No. Serial No. :
Lat. Long. Pc___ |
Minor Basin
Basin Code :
Header Ent GW=-1 Ent.______
STATE WELL CONSTRUCTION

PERMIT NUMBER: _23-C03¢-¢1m-= 003

County: (’o’.(:m AT )

Depth DRILLING LOG
———

From To Formation Description

DORESS

RITACHED

{Street or Route No.) ’
RieGelweon MO 2<adt

City or Town State Zip Code
N ~3
DATE DRILLED _R=29-8C uee oF werl e terl.

3
Em. OEPTH__ 183 cortecten X ves CIno

ES WELL REPLACE EXISTING WELL? [T ves (X No

STATIC WATER LeveL: __[03F ¢r1. O Zbove TOP OF CASING,
w
TOP OF CASING IS FT. ABOVE LAND SURFACE.

YIELD (gpm): METHOD OF TEST —
'**a ZONES (depn): G, GF £4

ORINATION:  Type -—

—

Amount
‘ 'S‘NG: Wall Thickness
. Depth Diameter or Weight/Ft. Material
From _.L_To_a&Ft.A_ SLH4s _Pyo.
From To Ft
From To Ft
'OUT
Depth Material Method
. From O t0_CS m__ LETA W OLber
! From To Ft.
REEN:
A Depth Diameter  Slot Size  Materiat
' Fom 83 10187 f_2 in. A\0_in. _Pye.
Fram To_ Ft. in. in.
! From To Ft. in. in,
AVEL PACK:
Deoth Size Materiai
l_'From a5 To 19 Fl.___ M) 1ywna SavD
“F om To F1.

It additional space is needed use back of form.

LOCATION SKETCH

(Show direction and distance from at least two State Roads,
or other map reference points)

ATTACHED

H ¢
l AKS.

STA

{ DO HEREBY CZRTIFY THAT THIS WELL WAS CONSTRUCTED iN
NDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVI

ACCORDANCE WITH 15 NCAC 2C. WELL CONSTRUCTION
D&ED JO THE WELL OWNER,

- -~ .
' Loyt AL LS S-74G

P,

V-1 Revised 11/84

\,IS)GNAI}J'RE OF CONTRACTOR OR AGENT DATE
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246 Two Chopt Road coprosect LEnecAl. Pacce- e (v';r.‘ Leweon MC -
AROUNA DRILUNG Wimington, N.C. 28405 7

-~ r~
(919) 799-0493 CO PROJECT # S6-337% BORNG ¢ (55 pate_4-29-6(

CLIENT PROJECT # £3-¢¢ 36-Cuvn~00306 SURFACE ELEVATION ( 'ﬂZ 2O mSL

5 oAILer . RRIDE LR crew _R, roch:z
[ OEFmH SOK STRATA al ARST | 28D | 3RD
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APPENDIX C

GROUNDWATER STATISTICAL
EVALUATION TABLES




I Test For Normality
MW.1A
T0S T0S defta an-+1 bi Cct Ci delta an-i+1 bi
60 122 62 0.5739 35.5818 15 24 9 0.5738 5.1651
74 106 32 0.3291 10.5312 16 24 8 0.329 26328
83 98 15 0.2141 3.2115 17 pal 4 0.2141 0.8564
83 95 12 0.1224 1.4688 17 19 2 0.1224 0.2448
a3 94 1 0.0399 0.0399 17 18 1 0.0399 0.0393
94 93 -1 18 17 -1
95 83 -12 19 17 -2
98 a3 -15 21 17 -4
106 74 -32 24 6 -8
122 60 24 15
SD 1713217 17.43247 b= 50.8332 3.190263  3.190263 b= 8939
W= 0.9782004 W= 0.8723332
Normat? YES Normal? YES
MW.4A
TDS TOS deita an-i+1 bi Ci Cl delta an++1 bi
l 89 410 321 0.5739 184.2219 pal 50 29 05739 16.6431
114 276 162 0.3291 53.3142 23 45 22 0.3291 7.2402
166 266 100 0.2141 21.41 25 41 16 02141 3.4256
179 242 63 0.1224 7712 32 38 6 0.1224 0.7344
l 183 197 14 0.0399 0.5586 34 37 3 0.0399 01197
197 183 -14 37 34 -3
242 179 £3 38 32 -6
266 166 -100 41 25 -16
276 114 -162 45 23 22
410 89 50 pal
SD 91.96594 91,96594 b= 2672159 9.5591724 95591724 b= 28.163
W= 0.9380546 W= 0.9644389
Normmal? YES Normat? YES
MW.5A
TDS TOS deita and+1 bi o} Ct deita an-i+1 bi
114 1820 1706 0.5739 979.0734 12 713 601 0.5739 3449139
437 1770 1333 03291 4386903 121 607 486 0.3291 159.9426
748 1760 1012 02141 2166692 122 573 451 0.2141 96.5591
852 1730 878 0.1224 107.4672 138 514 376 0.1224 46,0224
1318 1618 300 0.0399 11.97 194 369 175 0.0399 6.9825
1618 1318 -300 369 194 -175
1730 852 -878 514 138 -376
1760 748 -1012 573 122 -451
1770 437 -1333 607 21 -488
1820 114 713 112
. SD 6303995  630.3995 b= 1753.8701 236.88162 236.88162 b= 654.4205
- W= 0.8600438 W= 0.8480248
" Nomal?  YES Nommal?  YES
MW-7A
108 T0S defta an-i+1 bi . [&] Ci delta an-i+1 bi
808 1602 794 0.5739 4556766 330 540 210 0.5739 120.519
' 1018 1462 443 0.3291 145.7913 383 539 156 0.3291 51.3396
1030 1345 315 02141 67.4415 391 496 105 0.2141 22.4805
1030 1150 120 0.1224 14.688 396 430 34 0.1224 4.1616
1090 1140 50 0.0399 1.995 414 430 16 0.0399 0.6384
1140 1090 -50 430 414 -16
1150 1030 -120 430 3% 34
1345 1030 315 496 391 -105
1462 1019 -443 539 383 -156
1602 808 . 540 330
SO 2364554 236.4554 b= 6855924 69.313218 69313218 b= 199.1391
W= 0.9340949 W= 09171458
Nomal?  YES Nomal? ~ YES
MW-8A
DS T0S deita an-+1 bi (o] ci deita an-+1 bi
l 391 809 418 0.5739 239.8902 9 17 8 0.573% 45912
418 492 74 0.3291 243534 10 17 7 0.3291 23037
424 477 53 0.2141 11.3473 11 14 3 0.2141 06423
430 465 35 0.1224 4.284 12 14 2 0.1224 0.2448
l 454 464 10 0.0339 0.399 12 13 1 0.0399 0.0399
464 454 -10 13 12 -1
465 430 -35 14 12 -2
477 424 53 14 1" -3
492 418 -74 17 10 -7
809 3n 17 9
SD 118.7408 118.7408 b= 280.2739 26853512 26853512 b= 7.8219
W= 06190459 W= 09427137
Normal? NO Nomal? YES
l Rust ..\37140.000\STMOD.XLS




Cr

0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.045
0.05
038
0.1177158

Cr

0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.017
0.02
12
0.0366481

0.0025
0.008
0.009
0.011
0.011
0.013

0.05

0.05
0.055

0.08
0.0270929

Cr

0.0025
0.0025
0.0025
0.0025
0.006
0.007
0.01
0.065
0.075
021
0.0662412

Cr

0.0025
0.0025
0.0025
0.0025
0.0025
0.0t
0011
0.08
0.14
150
47.42528

Rust

Cr

0.38
0.05
0.045
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.1177158

Cr

012
0.02
0.017
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0025
0.0366481

0.08
0.055
0.05
0.05
0.013
0.011
0.011
0.009
0.008
0.0025
0.0270929

021
0075
0.065

0.01
0.007
0.006

0.0025
0.0025
0.0025
0.0025
0.0662412

Cr

150
0.14
0.08

0.011
0.01
0.0025
0.0025
0.0025
0.0025
0.0025
47.42528

deita

00775
0.047
0.041
0.039
0.002

~0.002
-0.039
-0.041
-0.047

deita

0.2075
0.0725
0.0625
0.007%
0.001
0.001
-0.0075
-0.0625
-0.0725

149.8975
0.1375
0.0775
0.0085
0.0075

-0.0075
-0.0085
-0.0775
-0.1375

an-i+1

0.5739
0.3291
0.2141
0.1224
0.0399

MW4A
an-i+1

0.5739
0.3291
02141
0.1224
0.0399

an-i+1

0.5739
0.3291
02141
0.1224
0.0399

b=
w=

MW.7A
an-i+1

0.5739
0.3291
0.2141
0.1224
0.0399

W=
Normal?
MW-8A
an-+1

0.5739
0.3291
0.2141
0.1224
0.0399

W=
Normal?

Test For Normality

0.2166473
0.0156323
0.0090993

0.2413788
0.4671818
NO

bi

0.0674333
0.0057593
0.0031045
0
4]

0076297
0.4815815

0.0444773
0.0154677
0.0087781
0.0047736
0.0000798

0.0735765
0.8194535
NO

b

0.1190843
0.0238598
0.0133813

0.000918
0.0000399

0.1572832
0.6264194

86.083565
0.0452513
0.0165928
0.0010404
0.0002993

86.146749
0.3666194
NO

Fe

05
0.65
0.75
083
093
205
365

46

72

48
14602143

Fe

76
825
8¢
9.4
12
123
135
28
325
40
11.725008

Fe
35
66
9.2
14
16
18
27

10.96054
Fe
3S5

3585

405

Er8gs

1
31.101134

70

Fe

48
72
46
365
205
093
0.83
075
065

05

14602143

Fe

40
325
28
13.5
123
12
94
89
8.25
76

11.725008

Fe

27
18
16
9.2
66

3s

10.96054

Fe

133

2g8¢

405
38
355
335
23

31101134

Fe

70
66
38
12

68
6.4
49
33
098
0.92

27053974 27.053974

deita

475
6.55
385
282
112
-1.12
-2.82
-3.85
6.55

324
2425
19.1
4.1
03
0.3
4.1
-19.1
-24.25

delta
345

114

110
305
245

05
05
-20
-24.5
-30.5

69.08
65.02
347
71
04
0.4
NAl
=347
65.02

an-+1

0.5739
0.3291
0.2141
0.1224
0.039¢

b=
W=
Normai?

ana+1

0.5739
0.3291
0.2141
0.1224
0.0399

b=
w=
Nomal?

an-+1

0.5739
0.3291
0.2141
0.1224
0.0399

b=
W=
Normal?

an-i+1

0.5739
0.3291
02141
01224
0.0399

W=
Normal?

an-i+1

0.5739
0.3291
0.2141
0.1224
0.0399

w=
Normal?

bi

27.26025
2.155605
0.824285
0.345168
0.044688

30.629996
0.4888979
NO

bi

18.59436
7.980675
4.08931
0.50184
0.01197

31.178155
0.7856553
NO

bi

19.79955
72402
2.44074
1.1016
0.19152

30.77361
08758918
YES

bi

63.129
10.03755
5.24545
2448
0.01995

80.87995
0.751427
NO

bi

39.645012
21.398082
7.42027
0.86904
0.01586

69.357364
0.730265
NO
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Test For Normality

Mn Mn
0.005 02
0.006 0.035
0.006 0.011
0.007 0.01
0.009 0.009
0.009 0.009

0.01 0.007

0011 0.006
0.035 0.006

02 0.005
0.0604369  0.0604369

Mn Mn

0.045 0.15

0.05 0.105
0.055 01
0.065 0.1
0.08 0.1
0.1 008
0.1 0.065
0.1 0.055
0.105 005
0.15 0.045
0.0324037  0.0324037
Mn Mn
03 08
038 0.745
038 065
04 0.58
055 0.56
0.56 0.55
0.58 04
0.65 0.39
0745 0.38
0.8 0.3
0.1663071 0.1663071
* .
Mn Mn
0.55 17
0.565 0.875
063 08
0.735 0.95
0.75 0.85
08 0.565
085 063
0.875 0.55
0.95 075
1.7 0.735

0.3295742 0.3295742

Mn Mn

0.125 0.78
0.15 0.575
017 0.485
023 04
025 034
034 0.25
0.4 023
0.485 0.17
0.575 0.15
0.78 0.125

02118103 02118103

Rust

delta

0.195

0.005
0.003

-0.003
-0.005
-0.029

0.105
0.055
0.045
0.035
0.02
002
-0.035
0.045
-0.055

delta

05
0.365

0.18
Q.01
-0.01
-0.18
026
0.365

118
031
017
0215
0.1
£0.235
022
-0.325
02

0655
0.425
0315
0.17
0.09
-0.08
017
0315
-0.425

ana+1

0.5739
0.3291
0.2141
0.1224
0.0399

b=
W=
Nomnal?

an-i+1

0.5739
0.3291
02141
0.1224
0.0399

W
Nomai?

an4+1

0.5739
0.3291
02141
0.1224
0.0399

b=
W=
Normal?

an-i+1

0.5739
0.3291
02141
0.1224
0.0399

b=
W
Normal?

an-t+1

0.5739
0.3201
02141
0.1224
0.0399

b=
W=
Normal?

bi

0.1119105
0.0095439
0.0010705
0.0003672

[

0.1228921
06.4584102
NO

bi

0.0602595
0.0181005
0.0096345
0.004284
0.000798

0.0930765
0.9167444
YES
MW-5A
DI

0.28695
0.1201215
0.055666
0.022032
0.000399

0.4851685
0.9456296
YES

0.659985
0.102021
0.036397
0.026316

0.00399

0.828709
0.7025142
NO

bi

0.3759045
0.1398675
0.0674415
0.020808
0.003591

06076125
0.9143588
YES

T0S

409
430
4.42
442
453
4.54
455
458
466
4.80
0.1965405

MW-4A
T0S

4.49
474
511
519
521
528
549
558
562
6.02
0.441812

108

474
6.08
6.62
6.75
718
7.3¢
7.46
747
748
7.51
0.8886053

MWL7A
TDS

669
693
6.94
6.94
6.99
7.04
7.05
7.20
7.29
7.3
0.1995552

MW-8A
T0S

597
6.04
6.05
6.06
612
6.12
6.14
617
6.20
6.70
0.2012661

Test For Lognormality

T0S

480
466
458
455
454
453
442
442
430
4.09
0.1965405

T0S

6.02
562
558
548
528
521
518
511
474
4.49
0.441812

108

75
748
747
7.46
7.39
718
675
662
6.08
474
0.8886053

108

7.38
729
720
7.05
7.04
6.99
694

693
6.69
0.1995552

TOS

6.70
6.20
6.17
614
6.14
612
6.06
6.05
6.04
597
0.2012661

delta

0.7096765
0.359374
0.1661269
0.1350363
0.0106953
0.0106953
-0.1350363
-0.1661269
-0.359374

deita

1.5275208
0.8842024
0.4715085
0.3015519
0.0737176
-0.0737176
-0.3015519
-0.4715085
-0.8842024

delta

27703933
1.3988016
0.8556661
0.7082902
0.2050754
-0.2050754
-0.7082902
-0.8556661
-1.3988016

0.6844461

0.2668352
0.1102031
0.0448506
-0.0448506
-0.1102031
-0.2668352
-0.3609836

delta

07270914
0.1629973
0.117783
0.0782522
0.0217874
00217874
-0.0782522
-0.117783
-0.1629973

an-+1

0.5739
0.3291
0.2141
0.1224
0.0399

W=
Normal?

an-t+1

0.5739
0.3291
0.2141
0.1224
0.0383

b=
W=
Normal?

an-i+1

05739
0.3291
0.2141
0.1224
0.0399

W=
Normat?

an-i+1

0.5739
0.3291
0.2141
0.1224
0.0399

b=
W=

an-i+1

0.5739
0.3291
0.2141%
0.1224
0.0399

b=
W=
Normal?

b

0.4072833

0.11827
00355678
0.0165284
0.0004267

0.5780763
0.9612223
YES

bi

0.8766442
0.290991
0.10095
0.03691
0.0028413

1.3084365
09745134
YES

bi

1.5899287
0.4603456
0.1831981
0.0866947
0.0081825

23283497
0.7628446
NO

bi

0.3928036
0.1187997
0.0571294
0.0134889
0.0017895

0.5840111
0.9516418
YES -’

b

0.4172777
0.0536424
0.0252173
0,0085781
0.0008693

0.5065849
0.7039156
NO

..\37140.0000\8TMOD Xt S



Cl

3.04
318
3.18
0.1441771

Ct

3.04
314
322
347
353
361
364
N
38
391
0.2690833

Cl

472
4.80
480
493
527
591
6.24
635
6.41
6.57
0.7281345

5.80
595
597
598
6.03
6.06
6.06
6.21
629
6.29
0.1442336

Ci

264
283
283
0.1921057

Rust

3.18
318
3.04
294
289
283
283

277
27N
0.1535949

391
381
371
364
361
3.53
3.47
3.22
314
304
0.2558147

6.57
6.41
6.35
6.24
591
527
493
480
480
472
0.743665

629
629
6.21
6.06
6.06
603
598
597
595
5.80
0.135164

283
283
264
264
256
248
248
240
230
220
0.1814742

delta

0.4700036
0.4054651
0.2113091
0.1112256
0.0571584
-0.0571584
-0.1112256
-0.2113091
-0.4054651

delta

0.8675006
0.6711683
0.4946962
0.1718503
0.0845574
-0.0845574
-0.1718503
-0.4946962
06711683

delta

1.8509825
16127382
1.5468647
1.3149696
0.6429385
-0.6429385
-1.3149696
-1.5468647
-1.6127382

delta

0.4924765
0.3416806
0.2378684
0.082371
0.0379192
-0.0379192
-0.082371
-0.2378684
-0.3416806

deita

0.6359888
0.5306283
0.2411621
0.1541507
0.0800427
-0.0800427
-0.1541507
-0.2411621
-0.5306283

an-i+1

0.5739
0.3201
02141
0.1224
0.0399

W

an-i+1

0.5739
0.3291
0.2141
0.1224
0.0399

b=
W=
Normal?

an-+1

0.5739
0.3291
0.2141
0.1224
0.0399

W=
Normal?

an-i+1

0.5739
0.3291
02143
0.1224
0.0399

b=

an-+1

05739
0.3291
0.2141
0.1224
0.0399

b=
W=
Normai?

Test For Lognormality

0.2697351
0.1334386
0.0452413

0.013614
0.0022806

0.4643096
1.1523394
YES

bi

0.4978586
0.2208815
0.1059145
0.0210345
0.0033738

0.8490628
1.1062764
YES

1.0622789
0.5307522
0.3311837
0.1609523
0.0256532

21108203
09337632
YES

bi

02826323
0.1124471
0.0509276
0.0100822

0.001513

0.4576021
1.1184093
YES

bi

0.364994
0.1746298
0.0516328

0.018868
0.0031937

0.6133183
1.1325271
YES

MW.1A
Cr

-5.99
-5.99
599
-5.99
-5.99
-5.99
-5.99
-3.10
-3.00
-0.97
1.8458741

-5.99
-5.99
-5.99
-5.99
-5.99
-5.99
-5.99
-4.07
3.9
-2.12
1.3660571

Cr

-5.99
-4.83
471
-4.51
-4.51
-4.34
-3.00
-3.00
-2.90
-2.53
1.4147663

-599
5.99
-5.99
599
$.12
-4.96
-461
273
-2.59
-1.56
1.662699

-5.99
599
599
5.99
599
461
-4.51
-2.53
-1.97

50

Cr

-0.97
-3.00
-3.10
-5.99
599
-5.99
-5.99
-599
-5.99
-5.99
1.8458741

MW-4A
Cr

-2.12
-3.91
-4.07
-5.99
-5.99
-5.99
-5.99
-5.99
-5.99
-5.99
1.3660571

<253
-2.90
-3.00
-3.00
-4.34
-4.51
-4.51
471

5.01
-1.97
<253
-4.51
-4.61
-5.99
-5.99

-5.99
-5.99

34600634  3.4500634

delta

5.0238805
29957323
2.8903718
0
0
[
o
-2.8903718
-2.9957323

delta

3.871201
20794415
19169226

o
4]
0
Q
-1.8168226
-2.0794415

delta

3.4657359
1.9278916
1.7147984
15141277
0.1670541
-0.1670541
-1.5141277
-1.7147984
-1.9278916

deita

4.4308168
3.4011974
3.2580965
1.3862944
0.1541507
-0.1541507
-1.3862944
-3.2580965
-3.4011974

deita

11.0021
40253517
3.4857359
1.4816045
1.3862844

-1.3862944
-1.4816045
-3.4657359
-4.0253517

an-i+1

0.5738
0.3291
02141
0.1224
0.0399

b=
w=
Normal?

an-+1

0.5739
0.3291
0.2141
0.1224
0.0399

b=
W=
Normat?

an++1

0.5739
0.3291
0.2141
0.1224
0.0399

b=
w=
Normat?

an+1

0.573¢9
0.3291
0.2141
0.1224
0.0399

b=
W=
Normat?

and+1

0.5739
0.3291
0.2141
0.1224
0.0399

Normal?

bi

2883205
0.9858955
0.6188286

0
0

4.4879291
06568184
NO

]

22216823
06843442
0.4104131
0
0

3.3164396
0.6548834
NO

bi

1.9889858
0.6344691
0.3671383
0.1853292
0.0066655

3.182588
0.9056297
YES

25428458
1.11983341
0.6975585
0.1696824
0.0061506

4.5355713
0.8267881
NO

bi

6.3141051
1.3247432
0.7420141
0.1813484
0.0553131

86175239
0.6892145
NO

..\37 140.0000STMOD XLS



Fe

-0.69
-0.43
029
0.19
-0.07
072
129
1.53
1.97
387
1.4237191

2.03
211
219
224
248
251
260
333
348
368
0.6094593

Fe

126
161
1.89
1.95

264
277
289
330
364
0.7609538

Fe

314
3.51
as7
364
3.70
N
4.06
4.09
416
4.89
0.4797254

Fe

-0.08
-0.02
1.18

159 .

186
1.92
248
364
4.18
4.25
1.56106

b
2

fe

3.87
197
153
129
0.72
0.07
0.18
-0.29
043
069
14237191

Fe

3.69
3.48
333
260
2.51
248
224
219
21

06084593

Fe

364
3.30
2.89

264
222
1.85
1.89
1.6t
125
0.7608539

Fe

4.89
4.16
4.09
406
3.7
370
364
357
3.51
314
0.4797254

Fe

4.25
4.19
364
248
1.92
1.86
1.59
119
-0.02
-0.08
1.56106

delta

4.5643482
2.4048639
1.8137384
1.4810567
0.7904105
-0.7904105
-1.4810567
-1.8137384
-2.4048639

deita

1.6607312
1.3710269
1.1461532
0.36198
0.0246926
-0.0246926
-0.36198
-1.1461532
-1.3710269

2.3848232

1.0033021
0.8266786
0.4198538
-0.4198538
-0.8266786
~1.0033021
-1.686399

delta

1.7548549
0.6473376
0.5248119
0.4228569
0.0122701
-0.0122701
-0.4228569
-0.5248119
-0.6473376

delta

4.3318769
42098574
2.4436637
0.8956714
0.0606246
-0.0606245
0.8956714
-2.4436637
-4.2088574

an-i+1

0.5739
0.3291
0.2141
0.1224
0.0399

W=

an-+1

0.5739
0.3291
02141
0.1224
0.0399

iv

Nomal?

an-i+1

0.5739
0.3291
0.2141
0.1224
0.0399

w=
Nommat?

an-i+1{

0.5739
0.3201
0.2141
0.1224
0.0399

W
Normal?

an-i+1

0.5739
0.3291
0.2141
0.1224
0.0399

W=
Normal?

Test For Lognormality

bi

26194794
0.7914407
0.3883214
0.1812813
0.0315374

4.0120603
0.8823559
YES

bi

0.9530936
0.4512049
0.2453914
0.0443064
0.0009852

1.6949816
0.8594053
YES

bi

1.36865
0.5549939
0.214807
0.1011855
0.0167522

22563885
0.9769415
YES

bi

1.0071112
02130388
0.1123622
0.0517577
0.0004896

1.3847595
0.9258077
YES

bi

2.4860641
1.3854641
0.5231884
0.1096302
0.0024189

4.5087657
0.9260795
YES

-5.30
-5.12
-5.12
-4.96
471
471
461
-4.51
3.35
-161
1.1195061

Mn

-3.10
-3.00
-2.80
273
-2.53
-2.30
-2.30
-2.30
-2.25
-1.90
0.3878143

060
0.57
<0.46
-0.31
0.29
-0.22
-0.16
-0.13
-0.05
083
0.3230162

Mn

-2.08
-1.90
-1.77
-1.47
-1.39
-1.08
-0.92
0.72
-0.55
-0.25
0.60%012

-161
-335
-4.51
461
471
471
-4.96
512
512
-5.30
1.1185061

Mn

-1.90
-225
-2.30
-2.30
-2.30
-2.53
=273
-2.90
-3.00
-3.10
0.3878143

£.22
0.29
.43
-0.54
.58
-0.60
0.92
-0.94
097
-1.20
0.3223438

Mn

053
0.13
.22
0.05
-0.16
0.57
046
060
-0.29
-0.31

0.3230162

Mn

025
055
0.72
0.92
-1.08
-139
-1.47
-1.77
-1.90
-2.08
0.609012

delta

3.6888795
1.7635886
0.6061358
0.3566749
]

c
-0.3566749
-0.6061358
-1.7635886

delta

1.2039728
0.7419373
0.597837
0.4307829
0.2231436
-0.2231436
-0.4307829
-0.597837
0.7419373

deita

0.9808293
0673213
0.5108256
0.3715636
0.0180185
0.0180185
-0.3715636
-0.5108256
-0.673213

deita

1.1284653
0.4373982
0.2388919
0.2565915
0.1251631
-0.347786
-0.2995165
-0.4643056
-0.2363888

deita

1.8309802
1.3437347
1.0483505
0.5533852
0.3074847
-0.3074847
-0.5533852
-1.0483505
-1.3437347

an-i+1

0.5739
0.3201
0.2141
0.1224
0.0399

b=
we
Nomnal?

an-i+1

0.573¢9
0.3291
02141
0.1224
0.0399

W=
Nomai?

an-i+1

0.5739
0.3291
0.2141
0.1224
0.0398

b=
W=
Nommal?

an-i+1

0.5739
0.3291
02141
0.1224
0.0399

b=
W=
Normal?

an-i+1

0.5739
03291
0.2141
0.1224
0.0399

b=
w=
Normal?

bi

2.1170479
0.580397
0.1287737
0.043657
o

2.8708756
0.7306903
NO

bi

0.69096
0.2441718
01279969
0.0527278
0.0089034

1.1247597
0.9346078
YES

bi

0.5628979
0.2215544
0.1093678
0.0454794
0.0007189

0.9400184
0.9449125
YES

bi

0.6476262
0.1439477
0.0511468
0.0314068

0.004994

0.8781215
0.8230132
NO

bi

1.0507995
0.4422231
0.2244518
0.0677344
0.0122686

17974775
0.9679048
YES
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Summary Table

Normality
l MW-1A MW-4A  MW-5A MW-7A  MW-8A
TDS YES YES YES YES NO
l w 0.98 0.94 0.86 0.93 0.62
Cl YES YES YES YES YES
w 0.87 0.96 0.85 0.92 0.94
' Cr NO NO NO NO NO
W 0.47 0.48 0.82 0.63 0.37
l Fe NO NO YES NO NO
w 0.49 0.79 0.88 0.75 0.73
I Mn NO YES YES NO YES
w 0.46 0.92 0.95 0.70 0.91
l LogNormality
MW-1A MW-4A  MW-5A MW-7A  MW-8A
TDS YES YES NO YES NO
l w 0.96 0.97 0.76 0.95 0.70
Cl YES YES YES YES YES
l w 1.15 1.1 0.93 1.12 1.13
Cr NO NO YES NO NO
. . w 0.66 0.65 0.91 0.83 0.69
Fe YES YES YES YES YES
w 0.88 0.86 0.98 0.93 0.93
l Mn NO YES YES NO YES
w 0.73 0.3 0.94 0.82 0.97
MW-1A MW-4A MW-5A MW-7A MW-8A
l TDS nomal  lognormal  normal lognormal  neither
Ci lognomal tognormal lognormal  lognormal  lognormatl
l Cr neither neither  lognormal neither neither
Fe lognormal lognormal lognormal  lognormal lognormal
' Mn neither lognormal  normat neither  lognormal
l Rust --\37140.000\STMOD . XLS
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