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Please find the enclosed:

One Event Baseline Sampling Report for Lamont Road Construction & Demolition
Landfill, dated 6 April 1998;

One Event Baseline Sampling Report for Lamont Road Land Clearing and Inert Debris
Landfill, dated 8 April 1998,

and Boring Records / Laboratories Appendix, which is common to both reports.

This completes my tasks for 100% completion on Mod # 0001 to Delivery Order # 14 of FW
00819-4 (C&D Landfill) and 95% completion on Mod # 0002 to Delivery Order # 1 of FW 00742-4
(LCID Landfill).

Sincerely,
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Richard R. Rust, PE, PhD
Environmental Consultant
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PURPOSE OF THE BASELINE SAMPLING REPORT

The enclosed Baseline Sampling Report addresses 4 groundwater monitor wells installed during
January 1998 and one well installed during 1992 at the Ft. Bragg C&D Landfill on Lamont Road, F't.
Bragg, Cumberland County, NC. The purpose of the report is to establish the groundwater conditions
at the time of installation of the new wells (immediately prior to opening the C&D Landfill under NC
DENR Permit # 26-08) with respect to water quality, direction of groundwater flow, and flow rate.
This report provides the basis for determining if groundwater is deteriorating as a result of landfill
operations and for designing an assessment program should groundwater contamination be determined
"statistically significant”.

By comparing laboratory results in this report to results from subsequent samplings, it will be
possible to determine if the groundwater quality is deteriorating. Should NC Department of
Environment and Natural Resources (NC DENR) or the Department of Defense (DOD) decide that the
groundwater is deteriorating at an unacceptable rate, the next logical step would be to require
Groundwater Assessment. The purpose of Assessment is to determine: the physical extent of
groundwater contamination (horizontally and vertically), the threat to public health, and the method &
cost of remediation.



Ft. Bragg C&D Landfill
Baseline Sampling Report
Page 2 of 7

The Baseline Sampling Report is instrumental in designing an Assessment program because it
qualifies the historical record of sampling data gathered subsequent to the date of the Report.
Sampling data must be "reproducible” to be of use. The Baseline Sampling Report provides flow rate
data which can only be obtained from direct sampling of soils in the aquifer (obtained during well
installation). By analyzing the relative elevations of groundwater in the wells it is possible to predict
the direction of groundwater flow and thus locate the source of contamination. Soils data included in
this report will assist in estimating the speed at which contamination is moving, modeling the
contamination plume, predicting the location of the plume over time, designing the Assessment
program, assessing risk to public health, and subsequent selection of cost effective remediation
techniques.

Copies of this Baseline Sampling Report have been provided to the Division of Waste
Management (DWM) of the NC Department of Environment and Natural Resources (NC DENR); the
Ft. Bragg Directorate of Public Works and Environment (DPWE); and RS&H Engineers, Architects,
and Planners, Inc.

REFERENCES

Water Quality Monitoring Plan, Lamont Road Construction and Demolition Landfill, Ft. Bragg, NC;
Richard R. Rust, PE, PhD, and Ray Daniels, PG, 27 August 1997.

Hydrologic and Geologic Study of the proposed Lamont Road Construction and Demolition Landfill
Site, Ft. Bragg, NC; Richard R. Rust, PE, PhD, and Ray Daniels, PG, 7 July 1996.

Baseline Sampling Report for 6 Groundwater Monitor Wells Wumbered as SLMW 6 through 11)
installed during the summer of 1995 at the Longstreet Road Sanitary Landfill (unlined), Ft. Bragg, NC
NC DENR Permit # 26-02, 19 January 1996; Richard R. Rust, PE, PhD.

DSWM, NC DEHNR; memorandum to Landfill Owners specifying Baseline Sampling Report
requirements dated 24 June 1994 and further clarified in memorandum to Landfill Owners dated 18
January 1995.

SITE BACKGROUND

The Lamont Road C&D Landfill Site is on the west side of Cooleyconch Mountain. The
previous use of this site was for maneuver training conducted continuously for 50 years, borrow pit for
sands and clays, temporary storage of petroleum contaminated soils / sludges and unclassified debris
from both land clearing and construction demolition. Cooleyconch Mountain is the prominent terrain
feature west of main post. The C&D Landfill Site is 1.5 miles west the Longstreet Road Municipal
Solid Waste Landfill (closed 1 January 1998, NC DENR Permit # 26-02), and 200 yards south-east of
the Lamont Road LCID Landfill (NC DENR Permit # 26C). The Site drains north to Cypress Creek
which intersects Little River a mile upstream of the Ft. Bragg Water Plant intake.

Construction and demolition debris were previously disposed under NC DENR permit at the
Longstreet Road Municipal Solid Waste Landfill in order to hasten achievement of final contours for
closure of this unlined landfill. As early as 1993 closure was scheduled, which finally occurred on 31
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December 1997. Prior to disposal in the Sanitary Landfill, C&D and LCID were co-disposed in the
Lamont Road LCID Landfill, which is immediately NW of the C&D Landfill Site. The LCID Landfill
started as an uncontrolled dump site associated with reclaiming borrow excavation. Its initial
operation pre-dated Federal and State regulations governing waste disposal. Access to the LCID
Landfill (and the C&D Landfill Site) became controlled as State regulations required, entrances from
Lamont Road were padlocked, and truck scales were installed in April 1993. However, the area is and
has been openly accessible by back roads and tank trails during and after operating hours.

In 1995 Ft. Bragg selected this Site and contracted for the above referenced Hydrologic and
Geologic Study with the intent of permitting the Site for C&D landfill operations by the time the
Longstreet Road Municipal Solid Waste Landfill closed, 31 December 1997. 10 piezometers were
installed and sounded, aquifer soils were sampled, and the groundwater flow regime was contoured in
the Hydrologic and Geologic Study. Site approval was granted by NC DENR. Subsequently, the above
referenced Water Quality Monitoring Plan was drafted and reviewed by NC DENR in December 1997.
The approved Plan authorized installation of 4 monitor wells (MW’s -4, -5, -6, and -7). These wells
were installed in January 1998. The C&D Landfill started accepting waste in early February 1998
under NC DENR permit # 26-08, issued 27 January 98.

INSTALLATION OF GROUNDWATER MONITORING SYSTEM

In January 1998 four groundwater monitor wells were constructed by Atlantic Boring
Contractors, Inc., Fuquay, NC, a registered well driller (NC Registration No. 1747), phone (919) 557-
1218. Drilling started at the end of a prolonged period of drought and was accomplished during the
second highest January precipitation over the entire period of record. During well installation SPT
blow count and split spoon samples were taken every b feet and logged. One or more soil samples
were taken from the aquifer of each well for laboratory analysis to determine porosity, grain size
distribution, bulk density, liquid limit, plasticity index, USCS classification, and hydraulic conductivity
by constant head. After well completion, each well was developed and slug tested to determine in-situ
hydraulic conductivity. Soils Laboratory Analysis and Slug Testing were performed by Engineering &
Environmental Science Company, Raleigh, NC, phone (919) 781-7798. Well completion records
including well logs are filed with DWM, NC DENR as part of this report. Horizontal and vertical
survey control was brought to top of PVC casing of each well by Regional Land Surveyors, Greensboro,
NC, (336) 665-8165 under contract to RS&H.

The new wells were subsequently sampled once for water quality along with existing MW-3.
Field parameters of water table elevation, temperature, pH, and conductivity were taken before and
after purging. The samples were packed in ice and delivered to American Environmental Network,
Cary, NC, phone (919) 677-0090, within 24 hours of sampling. AEN analyzed the samples for a
minimum of the Appendix I parameters and the 8 metals appropriate for C&D Landfills as per NC
DENR.

MW-4 was originally drilled to 60 feet using roller bit with rotary wash and thought to be
productive. It proved to be dry and the well was redrilled to 80 feet using the same technique. The
well was slow to recharge after purging prior to sampling, but recharged with clear water in sufficient
quantity for sampling within 24 hours after purging, as allowed by NC DENR.

The above work was accomplished under the direction of Richard R. Rust, PE, PhD, 5641 Piper
Drive, Fuquay, NC 27526, (919) 557-0444.
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GEOLOGY / HYDROGEOLOGY

The site is located in the southern edge of the Mittendorf formation overlying the Cape Fear
clay formation and exhibits characteristics typical of the Mittendorf formation. Intermittent
discontinuous clay lenses are bedded in sands and sandy silts. These near surface clay lenses perch
local groundwater above the permanent groundwater table. High speed fluvial activity is evidenced by
clay rips in the sands, as well as low speed fluvial activity evidenced by deposits of fines and clays.

Fluctuation in permanent water table elevation between the wet and dry seasons is estimated
at 4 ft based on data from USGS groundwater monitor wells on Ft. Bragg fitted with continuous water
level recording devices. 2 wells are located approximately 10 miles west of the landfill and 3 are
located 5 miles east of the landfill. Further information on the location and reliability of this USGS
data is provided in the Sources of Additional Information section of this report. .

Piezometers installed for the Hydrologic and Geologic Study referenced above indicated the
surficial groundwater flowing to the west. Jamie Marlowe, USGS, Raleigh has installed numerous
monitor wells on Ft. Bragg. He stated that the permanent aquifer sits on the Cape Fear Aquiclude
(tight stiff green gray silty clay located at 180 - 200 ft MSL dipping slightly to the south east). Just
above the Cape Fear is a 2 ft gray clay layer. 5 to 15 ft above the Cape Fear is a 2 ft thick
discontinuous gray clay lens.

Groundwater elevations taken from MW’s -3 through -7 during the January 1998 sampling
event were used to produce the Groundwater Contour Map (included in this report as Figure 1). The
map indicates surficial groundwater flows northwest. The permanent aquifer flows to the east-
southeast.

The Type II wells (MW’s -4, -5, & -6) were terminated in surficial aquicludes determined by
the presence of gray clay under coarse tan/ orange water bearing sands. Difficulty was encountered in
locating a reliable surficial aquifer at MW-4 (upgradient) located on Cooleyconch Mountain. Twice the
well was terminated as described above and found to be dry a week later. The aquifers were
increasingly more reliable the further away they were located from Cooleyconch Mountain. This may
indicate that the clay lenses on Cooleyconch Mountain are only a few square meters in plan view and
the area of these aquicludes increases with depth.

The deepest well is MW-7 (Type III), terminated at 304 ft MSL where dry grey clay with
blowcounts of 120 / 6" was encountered, believed to be the aquiclude for a "permanent" aquifer. At a
depth of 120’ depth (314’ MSL) the boring rapidly drained of drilling water indicating an extremely
porous zone (an undisturbed sample could not be gathered). Water was encountered in sands at 309’
MSL. The Shelby Tube taken at 10’ above this depth was CL with 6 x 10”7 cm/sec permeability. This
aquiclude was sealed to retain water encountered at 324’ MSL from the deeper "permanent’ aquifer.

MW-3 installed by USGS in May of 1992 hit what is believed to be the same dry grey clay
"permanent" aquiclude at 306 ft MSL which continued for 8 feet with blowcounts of 50+. Comparing
MW-3 to MW-7, a dip of 0.2% to the east is indicated. Comparing MW-7 to the aquiclude at SLMW 11
(an upgradient well at the Longstreet Road Sanitary Landfill located 0.95 miles east of MW-7) at 282 ft
MSL, a dip of 0.4% to the east is indicated, which agrees with the findings of the Longstreet Road
Sanitary Landfill Baseline Sampling Report (0.6% dip to the east).
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The following tables were generated using the hydraulic conductivities obtained from: slug
testing using a continuous data logger, the hydraulic gradients observed during the sampling event, and
the Darcy’s Law (Velocity = ki, where k is hydraulic conductivity and i is hydraulic gradient).
Gradients were determined from the groundwater contour maps drawn by interpolation of water table
elevations taken by electric tape in each monitor well during the sampling event. Gradients were
determined by change in water table elevation over horizontal distance as measured from the
groundwater contour maps in the vicinity of each well. Direction is established by turning a 90 degree
angle from tangents to the contours in the vicinity of the well and in the direction of decreasing
contour elevations.

MW- 4 ) 6 7

k, from Falling Head Slug 1.66x10°¢ | 1L.14x10* | 871x10° | 249x10°°

Test, cm/sec

k, from Rising Head Slug 7.26 x 107 1.02 x 107 4.79 x 10°° N/A

Test, cm/sec

MW- 4 5 6 1

i, Gradient, ft/ft 0.0465 0.0333 0.0222 0.02
(assumed)

Velocity, cm/day 0.67-2.92 0.29-0.33 0.07-0.09 0.04

Direction of Flow WNW NW W ESE

The surficial groundwater under the landfill appears to flow NW. However, this is complicated
by small discontinuous clay lenses perching groundwater. Surficial groundwater may cascade from lens
to lens enroute to the permanent aquifer. The Cape Fear Aquiclude causes permanent groundwater to
flow ESE.

The Boring Records / Laboratories Appendix contains the following information relative to
groundwater flow:

Horizontal and Vertical Survey Control for the wells brought to top of the uncapped 2"
PVC well casing inside the locking wellhead protective cover.

Groundwater Contour Map. Contours were interpolated by CADD from elevations
recorded on Groundwater Monitoring Field Data Log Sheets (provided in this
appendix) during the sampling event.

Permeabilities as determined by in-situ slug testing with continuous data logger for
horizontal permeability and laboratory constant head permeability testing for vertical
permeabilities.
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PROPERTIES OF SOILS

During installation of the new wells undisturbed soil samples were taken for laboratory analysis
by Engineering and Environmental Science Co, Raleigh, NC (919) 781-7798.

Undisturbed samples taken from the surficial aquifer and analyzed by Unified Soils
Classification System indicate poorly graded sands (SP) with thin discontinuous beds of low plasticity
clays (CL) in each well. Vertical coefficients of permeability, k, as determined by Constant Head
Permeability testing are 107 to 10° cm/sec in the poorly graded sands and 1077 cm/sec in the low
plasticity clay beds.

The Boring Records / Laboratories Appendix contains the following information relative to
Properties of Soils:

Grain Size Distribution, Liquid Limit, Plasticity Index, TUSCS Classification, Moisture
Content, Porosity, Bulk Density, and Hydraulic Conductivity for soil samples taken
during well installation.

Permeability for each well as measured from slug iesting.

GROUNDWATER QUALITY

Samples taken from MW’s -3 through -7 during one sampling event (1/16/98 for MW’s -3, -5,
-6, and -7; and 1/27/98 for MW-4) were analyzed by AEN, Cary, NC (919) 677-0090 for Appendix I
volatile and 8 metal constituents as specified by NC DENR for C&D landfills. The results indicate all
wells meet NC Administrative Code 15A Subchapter 2L (November 8, 1993) Paragraph .0202
groundwater quality standards with the exception of MW-4 which exceeds 2L standards for Chloroform
(2L standard of 0.19 ug/l) with a sample concentration of 58 ug/L, Chromium (2L standard of 50 ug/l)
with a sample concentration of 345 ug/l, and Lead (2L standard of 15 ug/l) with a sample concentration
of 17.8 ug/l. Note: MW-4 had very little water in it at the time of sampling, 1/27/98.

The Boring Records / Laboratories Appendix contains the following information relative to
groundwater quality sampling:

Groundwater Monitoring Field Data Log Sheets containing water table elevations, pH,
temperature, and conductivity (before purging and at sampling), and observed physical
properties of water at sampling.

Chain of Custody forms for samples.

Volatile Organics Analysis Data Sheets for Appendix I volatile constituents.

Inorganic Analysis Data Sheets for 8 metals appropriate for C&D Landfill sampling as
per NC DENR.
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SOURCES OF ADDITIONAL INFORMATION

MW-3 adjacent to the Scale House was installed by USGS, Raleigh, on 12 May 1992 to a depth
of 120 feet (USGS drilling by US Army Corps of Engineers)(USGS Well No. DLMW1, 350835 0790433
01). Jamie Marlowe and S. S. Howe, USGS, Raleigh, (919) 571-4000, logged MW-3 on 15 May 1992 for
single point resistance, spontaneous potential, and caliper and again on 4 August 1992 for natural
gamma.

USGS operates groundwater monitor wells with continuous water level recording devices on
Ft. Bragg. 2 are located approximately 10 miles west of the landfill and 3 are located 5 miles east of
the landfill. The data is useful in estimating seasonal variations in water table elevation and water
table elevation response to climatic events such as precipitation and evapotranspiration. Climatic data
recorded at Pope AFB weather station, 5 miles east of the landfill is available from NOAA and the
USAF. The USGS water table elevation data is maintained in their Raleigh office. The "print out"
data should not be relied upon until the paper "tapes" are examined for errors in recalibration of the
recording devices. Drastic jumps in elevation between consecutive readings on the print out indicate
recalibration errors, which can often be resolved by examining the tapes and adjusting the print out
accordingly.

Jamie Marlowe, USGS, Raleigh (919) 571-4000 has installed over 30 monitor wells in
conjunction with USGS projects on Ft. Bragg since 1991. In the summer of 1995 USGS opened a Field
Office at Ft. Bragg (910) 396-7822, supervised by Richard Kessler from USGS, Raleigh.

Monitor wells MW’s -1 and -2, located in the LCID Landfill were of unknown construction and
abandoned in February 1998 with abandonment records furnished to NC DEHNR. At the time of
abandonment, both wells were surrounded by waste, and MW-2 was submerged under water
impounded by LCID. Sampling and laboratory analysis of samples from MW'’s -1, -2, and -3 were
conducted by Law & Company, Consulting and Analytic Chemists, Wilmington, NC and BPA
Environmental & Engineering, Inc., Greensboro, NC. The locations of the abandoned wells are shown
on maps in the above referenced Hydrologic and Geologic Study and Water Quality Monitoring Plan.
For further information on groundwater conditions in the LCID Landfill, see the LCID Landfill
Baseline Sampling Report, expected to be completed in April 1998 and filed with NC DENR, DWM,
under Permit # 26C. For information about groundwater to the east, see above referenced Baseline
Sampling Report for the Longstreet Road Sanitary Landfill filed under Permit # 26-02.

NOTE: Data points used for determining groundwater contours in Figure 1 are as follows: MW'’s -4, -
5, -6, -8, and -9. MW'’s -3 and -7 were not used as they are intended to monitor the permanent
aquifer, located below the surficial aquifer represented by the darker contours. MW'’s -1, and -2 were
abandoned (decomissioned).
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PURPOSE OF THE BASELINE SAMPLING REPORT

The enclosed Baseline Sampling Report addresses 8 groundwater monitor wells installed during
January 1998 at the Ft. Bragg LCID Landfill on Lamont Road, Ft. Bragg, Cumberland County, NC.
The purpose of the report is to establish the groundwater conditions at the time of well installation
with respect to water quality, direction of groundwater flow, and flow rate. This report provides the
basis for determining if groundwater is deteriorating as a result of landfill operations and for designing
an assessment program should groundwater deterioration be considered "statistically significant".

By comparing laboratory results included in this report to results from subsequent samplings, it
will be possible to determine if the groundwater quality is deteriorating. Should NC Department of
Environment and Natural Resources (NC DENR) or the Department of Defense (DOD) decide that the
groundwater is deteriorating at an unacceptable rate, the next logical step would be to require
Groundwater Assessment. The purpose of Assessment is to determine: the physical extent of
groundwater contamination (horizontally and vertically), the threat to public health, and the method &
cost of remediation.

The Baseline Sampling Report is instrumental in designing an Assessment program because it
qualifies the historical record of sampling data gathered subsequent to the date of the Report.
Sampling data must be "reproducible” to be of use. The Baseline Sampling Report provides flow rate
data which can only be obtained from direct sampling of soils in the aquifer (obtained during well
installation). By analyzing the relative elevations of groundwater in the wells it is possible to predict
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the direction of groundwater flow and thus locate the source of contamination. Soils data included in
this report will assist in estimating the speed at which contamination is moving, modeling the
contamination plume, predicting the location of the plume over time, designing the Assessment
program, assessing risk to public health, and subsequent selection of cost effective remediation
techniques.

Copies of this Baseline Sampling Report have been provided to the Division of Waste
Management (DWM) of the NC Department of Environment and Natural Resources (NC DENR); the
Ft. Bragg Directorate of Public Works and Environment (DPWE); and RS&H Engineers, Architects,
and Planners, Inc.

REFERENCES

Water Quality Monitoring Plan, Lamont Road Land Clearing and Inert Debris (LCID) Landfill, Ft.
Bragg, NC; Richard R. Rust, PE, PhD, and Andrew Raring, PG, 5 December 1997.

Water Quality Monitoring Plan, Lamont Road Construction and Demolition Landfill, Ft. Bragg, NC;
Richard R. Rust, PE, PhD, and Ray Daniels, PG, 27 August 1997.

Hydrologic and Geologic Study of the proposed Lamont Road Construction and Demolition Landfill
Site, Ft. Bragg, NC; Richard R. Rust, PE, PhD, and Ray Daniels, PG, 7 July 1996.

Baseline Sampling Report for 6 Groundwater Monitor Wells (Numbered as SLMW 6 through 11)
installed during the summer of 1995 at the Longstreet Road Sanitary Landfill (unlined), Ft. Bragg, NC
NC DENR Permit # 26-02, 19 January 1996; Richard R. Rust, PE, PhD.

DSWM, NC DEHNR; memorandum to Landfill Owners specifying Baseline Sampling Report
requirements dated 24 June 1994 and further clarified in memorandum to Landfill Owners dated 18
January 1995.

SITE BACKGROUND

The Lamont Road LCID Landfill is on the west side of Cooleyconch Mountain. The previous
use of this site was for: maneuver training conducted continuously for 50 years, borrow pit for sands
and clays, and repository for unclassified debris from land clearing and construction demolition. The
LCID Landfill started as an uncontrolled dump site associated with reclaiming borrow excavation. Its
initial operation pre-dated Federal and State regulations governing waste disposal. The LCID Landfill
has been operated as a controlled repository for construction and demolition (C&D) debris as well as
for land clearing and inert debris since its permitting under NC DEHNR Permit No. 26C on 28 August
1987. Since February 1993 C&D debris has been diverted to the Longstreet Road Sanitary Landfill
and only LCID has been accepted at the LCID Landfill site. Scales were installed in April 1993. The
LCID landfill is the designated disposal site for LCID from Ft. Bragg’s and Pope ATFB’s continuing
building program.

Cooleyconch Mountain is the prominent terrain feature west of main post. The LCID Landfill
Site is 1.5 miles west the Longstreet Road Municipal Solid Waste Landfill (closed 1 January 1998, NC
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DENR Permit # 26-02) and 200 yards north-west of the Lamont Road C&D Landfill (NC DENR
Permit # 26-08, issued 27 Jan 1998). In conjunction with the closure of the Longstreet Road Sanitary
Landfill and consequent off-post disposal of MSW, Ft. Bragg intends to permit, construct, and operate
a waste transfer station SSE of the LCID Landfill and immediately west of the C&D Landfill. The
transfer station will be operated under a separate permit and therefore must be buffered from the
C&D Landfill and the LCID landfill so that each may be monitored separately for groundwater
contamination. The area adjacent and east of the LCID Landfill has been and continues to be
excavated as a borrow site for sandy fill material. To the south east of the LCID Landfill (in the C&D
Landfill site), petroleum contaminated soils have been spread, dried, and stored for removal by
contractor. To the east of the LCID Landfill, petroleum contaminated sludges have been stored in
earthen impoundments for removal by contractor. The LCID Landfill drains north to Cypress Creek
which intersects Little River a mile upstream of the Ft. Bragg Water Plant intake.

As mentioned above, the LCID Landfill was permitted by NC DENR on 28 August 1987.
Monitoring wells 1-3 and another monitoring well labeled "Dry Well" were installed, although the dates
and methods of construction are unknown for all but MW-3, installed in 1992. Access to the LCID
Landfill (and the C&D Landfill site) became controlled as State regulations required, entrances from
Lamont Road were padlocked, and truck scales were installed in April 1993. However, the area is and
has been openly accessible by back roads and tank trails during and after operating hours.

In 1995 Ft. Bragg selected the C&D Landfill site (upgradient from the LCID Landfill) and
contracted for the above referenced Hydrologic and Geologic Study with the intent of permitting the
site for C&D landfill operations by the time the Longstreet Road Municipal Solid Waste Landfill closed,
31 December 1997. In 1996 10 piezometers were installed / sounded and aquifer soils were sampled.
The groundwater flow regime was contoured in the C&D Hydrologic and Geologic Study using the 10
piezometers and MW’s -1 through -3, serving the LCID. Approval for the C&D site was granted by
NC DENR. The above referenced C&D Water Quality Monitoring Plan was approved by NC DENR in
December 1997 and authorized installation of 4 monitor wells (MW-4, -5, -6, and -7), accomplished in
January 1998. The C&D Landfill started accepting waste in early February 1998.

In conjunction with installation of a groundwater monitoring system for the C&D Landfill,
DENR requested upgrading the groundwater monitoring system for the LCID Landfill. MW-2
(adjacent to the old LCID sediment pond) was frequently flooded above the cement grout collar and
sometimes flooded above top of casing. MW’s -1, -2, and "Dry Well' were surrounded by LCID waste,
and all three wells are of unknown construction. In response to DENR, four piezometers (B-11
through B-14) were installed in October 1997 to the north and west of the LCID landfill. The
groundwater was determined to flow north. The LCID Water Quality Monitoring Plan was drafted and
approved by DENR in January 1998, authorizing installation of MW’s -8 & -9 and decomissioning
(abandonment) of MW’s -1 & -2 and "Dry Well'. MW’s -8 & -O were installed downgradient of the
LCID at the same time MW-4, -5, -6, and -7 were installed for the C&D Landfill. Of the old LCID
monitor wells, MW-3 remains as the upgradient well for the LCID Landfill. MW-4 may also be used to
establish upgradient groundwater quality.

INSTALLATION OF GROUNDWATER MONITORING SYSTEM

In January 1998 three Type II groundwater monitor wells (MW’s -4, -8, & -9) were constructed
by Atlantic Boring Contractors, Inc., Fuquay, NC, a registered well driller (NC Registration No. 1747),
phone (919) 557-1218. Drilling started at the end of a prolonged period of drought and was
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accomplished during the second highest January precipitation over the entire period of record. During
well installation SPT blow count and split spoon samples were taken every b feet and logged. One or
more soil samples were taken from the aquifer of each well for laboratory analysis to determine
porosity, grain size distribution, bulk density, liquid limit, plasticity index, USCS classification, and
hydraulic conductivity. After well completion, each well was developed and slug tested to determine in-
situ hydraulic conductivity. Well completion records including well logs were filed with DWM, NC
DENR. Horizontal and vertical survey control was brought to top of PVC casing of each well by
Regional Land Surveyors, Greensboro, NC, (836) 665-8155 under contract to RS&H.

MW-4 was originally drilled to 60 feet using roller bit with rotary wash and thought to be
productive. It proved to be dry and the well was redrilled to 80 feet using the same technique. The
well was slow to recharge after purging prior to sampling, but recharged with clear water in sufficient
quantity for sampling within 24 hours after purging, as allowed by NC DENR.

The new wells were subsequently sampled once for water quality along with existing MW-3 .
Field parameters of water table elevation, temperature, pH, and conductivity were taken before and
after purging. The samples were packed in ice and delivered to American Environmental Network,
Cary, NC, phone (919) 677-0090, within 24 hours of sampling. AEN analyzed the samples for a
minimum of the Appendix I parameters and the 8 metals appropriate for C&D Landfills as per NC
DENR.

MW’s 1&2 and "Dry Well were decommissioned (abandoned) and abandonment records were
filed with NC DENR.

The above work was accomplished under the direction of Richard R. Rust, PE, PhD, 5641 Piper
Drive, Fuquay, NC 27526, (919) 557-0444.

GEOLOGY / HYDROGEOLOGY

The site is located in the southern edge of the Mittendorf formation overlying the Cape Fear
clay formation and exhibits characteristics typical of the Mittendorf formation. Intermittent
discontinuous clay lenses are bedded in sands and sandy silts. These near surface clay lenses perch
local groundwater above the permanent groundwater table. High speed fluvial activity is evidenced by
clay rips in the sands, as well as low speed fluvial activity evidenced by deposits of fines and clays.

Fluctuation in permanent water table elevation between the wet and dry seasons is estimated
at 4 ft based on data from USGS groundwater monitor wells on Ft. Bragg fitted with continuous water
level recording devices. 2 wells are located approximately 10 miles west of the landfill and 3 are
located 5 miles east of the landfill. Further information on the location and reliability of this USGS
data is provided in the Sources of Additional Information section of this report.

Piezometers installed for the LCID Landfill Goundwater Monitoring Plan, referenced above,
indicated surficial groundwater flowing to the north. Jamie Marlowe, USGS, Raleigh has installed
aumerous monitor wells on Ft. Bragg. He stated that Ft. Bragg sits on the Cape Fear Aquiclude (tight
stiff green gray silty clay located at 180 - 200 ft MSL dipping slightly to the south and south east).
Just above the Cape Fear is a 2 ft gray clay layer. 5 to 15 ft above the Cape Fear is a 2 ft thick
discontinuous gray clay lens.
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Groundwater elevations taken from MW’s -3, -4, -5, -8, and -9 during the January 1998
sampling event were used to produce a Groundwater Contour Map (included in this report as Figure
1). The map indicates surficial groundwater flows north-northeast. The permanent aquifer flows to
the east-southeast.

The Type II wells (MW’s -4, -8, & -9) were terminated in surficial aquicludes determined by
the presence of gray clay under coarse tan/ orange water bearing sands. Difficulty was encountered in
locating a reliable surficial aquifer at MW-4 (upgradient) located on Cooleyconch Mountain. The
aquifers were increasingly more reliable the further away they were located from Cooleyconch
Mountain. This may indicate that the clay lenses on Cooleyconch Mountain are only a few square
meters in plan view and the area of these aquicludes increases with depth. A productive surficial
aquifer was located in MW-9 at 66.5 feet (295.6” MSL), but the aquifer was only 0.8’ thick and
therefore not believed to be reliable (same difficulty as with MW-4) and the MW-9 boring was
continued to 187 ft (225.1’ MSL). Upon sampling the water table elevation was 282.99° MSL, 40 feet
above top of screen and in an aquiclude as determined by spoons taken at that depth during drilling.
DENR agreed that the situation could not be improved by redrilling a proximate hole and setting
screen higher. The possibility of an artesian situation exists for this well.

The deepest well installed upgradient of the LCID Landfill for the C&D Landfill is MW-7 (Type
IID), terminated at 304 ft MSL where dry grey clay with blowcounts of 120 / 6" was encountered,
believed to be the aquiclude for a "permanent" aquifer. At a depth of 120’ depth (314’ MSL) the
boring rapidly drained of drilling water indicating an extremely porous zone (an undisturbed sample
could not be gathered). Water was encountered in sands at 309" MSL. The Shelby Tube taken at 10’
above this depth was CL with 6 x 10™ cm/sec permeability. This aquiclude was sealed to retain water
encountered at 824’ MSL from the deeper "permanent" aquifer.

MW-3 installed by USGS in May of 1992 hit what is believed to be the same dry grey clay
"permanent” aquiclude at 306 ft MSL which continued for 8 feet with blowcounts of 50+. Comparing
MW-3 to MW-7, a dip of 0.2% to the east is indicated. Comparing MW-7 to the aquiclude at SLMW 11
(an upgradient well at the Longstreet Road Sanitary Landfill located 0.95 miles east of MW-7) at 282 ft
MSL, a dip of 0.4% to the east is indicated, which agrees with the findings of the Longstreet Road
Sanitary Landfill Baseline Sampling Report (0.6% dip to the east).

The following tables were generated using the hydraulic conductivities obtained from: slug
testing using a continuous data logger, the hydraulic gradients observed during the sampling event, and
the Darcy’s Law (Velocity = ki, where k is hydraulic conductivity and i is hydraulic gradient).
Gradients were determined from the groundwater contour maps drawn by interpolation of water table
elevations taken by electric tape in each monitor well during the sampling event. Gradients were
determined by change in water table elevation over horizontal distance as measured from the
groundwater contour maps in the vicinity of each well. Direction is established by turning a 90 degree
angle from tangents to the contours in the vicinity of the well and in the direction of decreasing
contour elevations.
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MW- 4 b 8 9
k, from Falling Head Slug Test, 1.66 x 10™* 1.14 x 10™* 3.89 x 1073 291 x 1078
cm/sec
k, from Rising Head Slug Test, 7.26 x 10 1.02 x 107 6.37 x 10™* 2.50 x 107°
cm/sec
MW- 4 5 8 9
i, Gradient, ft/ft 0.0465 0.0333 0.080 0.080
Velocity, cm/day 0.67-2.92 0.20-0.33 26.9-4.40 0.20-0.17
Direction of Flow WNW NW NNE NNE

The groundwater under the landfill appears to flow NNE. However, this is complicated by
small discontinuous clay lenses perching groundwater. Surficial groundwater may cascade from lens to
lens enroute to the permanent aquifer. The Cape Fear Aquiclude causes permanent groundwater to

flow ESE.

The Boring Records / Laboratories Appendix contains the following information relative to

groundwater flow:

Horizontal and Vertical Survey Control for the wells brought to top of the uncapped 2"
PVC well casing inside the locking wellhead protective cover.

Groundwater Contour Map. Contours were interpolated by CADD from elevations
recorded on Groundwater Monitoring Field Data Log Sheets (provided in this

appendix) during the sampling event.

Permeabilities as determined by in-situ slug testing with continuous data logger for
horizontal permeability and laboratory constant head permeability testing for vertical

permeabilities.

PROPERTIES OF SOILS

During installation of the new wells undisturbed soil samples were taken for laboratory analysis
by Engineering and Environmental Science Co, Raleigh, NC (919) 781-7798.

Undisturbed samples taken from the surficial aquifer and analyzed by Unified Soils
Classification System indicate poorly graded sands (SP) with thin discontinuous beds of low plasticity
clays (CL) in each well. Vertical coefficients of permeability, k, as determined by Constant Head
Permeability testing are 10 to 107 cm/sec in the poorly graded sands and 1077 cm/sec in the low
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plasticity clay beds.

The Boring Records / Laboratories Appendix contains the following information relative to
Properties of Soils:

Grain Size Distribution, Liquid Limit, Plasticity Index, TSCS Classification, Moisture
Content, Porosity, Bulk Density, and Hydraulic Conductivity for soil samples taken
during well installation.

Permeability for each well as measured from slug testing.

GROUNDWATER QUALITY

Groundwater Sampling of now abandoned MW'’s -1, -2, and -3 on 24 March 1997 found the
following: MW-2 had Arsenic, Barium, Chromium, and Lead exceeding 2L standards. MW-2 had
Selenium and Chloroethane at less than 2L Standards. MW-3 (upgradient well) had Lead at less than
91, Standards. Results of sampling from MW-2 may be suspect as MW-2 was adjacent to the old LCID
sediment pond, frequently flooded above the cement grout collar, and sometimes flooded above top of
casing. MW’s -1, -2, and "Dry Well" were surrounded by LCID waste, and all three wells were of
unknown construction. MW’s -1, -2, and "Dry Well" were therefore decommissioned and replaced by
MW’s -8 & -0.

Samples taken from MW’s -3 (1/16/98) and MW’s -1, -4, -8, and -9 (1/27/98) were analyzed by
AEN, Cary, NC (919) 677-0090 for Appendix I volatile and 8 metal constituents as specified by NC
DENR for C&D landfills. The results indicate all wells meet NC Administrative Code 15A Subchapter
91, (November 8, 1993) Paragraph .0202 groundwater quality standards with the following exceptions:
MW-4 exceeded 2L standards for Chloroform (2L standard of 0.19 ug/l) with a sample concentration of
58 ug/L, Chromium (2L standard of 50 ug/l) with a sample concentration of 345 ug/l, and Lead (2L
standard of 15 ug/l) with a sample concentration of 17.8 ug/l. Note: MW-4 had very little water in it
at the time of sampling, 1/27/98. MW-9 exceeded 2L standards for Chloroform (2L standard of 0.19
ug/l) with a sample concentration of 60 ug/L. MW-1 (subsequently decomissioned/abandoned) exceeded
91, standards for Lead (2L standard of 15 ug/l) with a sample concentration of 22.7 ug/l

The Boring Records / Laboratories Appendix contains the following information relative to
groundwater quality sampling:

Groundwater Monitoring Field Data Log Sheets containing water table elevations, pH,
temperature, and conductivity (before purging and at sampling), and observed physical
properties of water at sampling.

Chain of Custody forms for samples.

Volatile Organics Analysis Data Sheets for Appendix I volatile constituents.

Inorganic Analysis Data Sheets for 8 metals appropriate for C&D Landfill sampling as
per NC DENR.
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SOURCES OF ADDITIONAL INFORMATION

Three monitor wells (MW’s 1-3) were maintained and sampled in conjunction with the LCID
landfill. MW-3 was installed by USGS, Raleigh, on 12 May 1992 to a depth of 120 feet (USGS drilling
by US Army Corps of Engineers)(USGS Well No. DLMW1, 350835 0790433 01) and screened from
109.5 to 119.5 feet. Jamie Marlowe and S. S. Howe, USGS, Raleigh, (919) 571-4000, logged MW-3 on
15 May 1992 for single point resistance, spontaneous potential, and caliper and again on 4 August 1992
for natural gamma.. MW-2 was located inside the northern limit of fill of the LCID Landfill adjacent to
the LCID Landfill’s old sediment pond (now filled with LCID) and served as the downgradient well for
the LCID Landfill. Midway between MW-3 and -2 was MW-1. Immediately adjacent to MW-1 was
another well labeled "Dry Well". Sounding of MW-2 and -1 on 15 March 1996 revealed depths from top
of casing to bottom of well of 46.75 and 46.96 feet respectively. Logs, well completion and Gamma
records exist for MW-3 at USGS’s Raleigh office. Records exist for sampling events of MW’s -1, -2,
and -8 with DPWE, Ft. Bragg, and NC DENR. Sampling and laboratory analysis of samples from
MW'’s -1, -2, and -3 were conducted by Law & Company, Consulting and Analytic Chemists,
Wilmington, NC and BPA Environmental & Engineering, Inc., Greensboro, NC. The locations of the
abandoned wells are shown on maps in the above referenced Hydrologic and Geologic Study and Water
Quality Monitoring Plan.

USGS operates groundwater monitor wells with continuous water level recording devices on
Ft. Bragg. 2 are located approximately 10 miles west of the landfill and 8 are located 5 miles east of
the landfill. The data is useful in estimating seasonal variations in water table elevation and water
table elevation response to climatic events such as precipitation and evapotranspiration. Climatic data
recorded at Pope AFB weather station, 5 miles east of the landfill is available from NOAA and the
USAF. The USGS water table elevation data is maintained in their Raleigh office. The "print out"
data should not be relied upon until the paper "tapes" are examined for errors in recalibration of the
recording devices. Drastic jumps in elevation between consecutive readings on the print out indicate
recalibration errors, which can often be resolved by examining the tapes and adjusting the print out
accordingly.

Jamie Marlowe, USGS, Raleigh (919) 571-4000 has installed over 30 monitor wells in
conjunction with USGS projects on Ft. Bragg since 1991. In the summer of 1995 USGS opened a Field
Office at Ft. Bragg (910) 396-7822, supervised by Richard Kessler from USGS, Raleigh.

For groundwater conditions to the south see the Geologic and Hydrogeologic Study (referenced
above) dated 7 July 1996 for the C&D Landfill. This study includes water table elevations, SPT blow
count, logs from 10 borings (B-1 through B-10) instrumented with piezometers, and testing of
undisturbed soil samples taken during boring. Water table elevations were taken from the borings and
LCID MW'’s -1 through -3 and mapped. Also see the above referenced Water Quality Monitoring Plan,
Lamont Road Construction and Demolition Landfill dated 27 August 1997. For information about
groundwater to the east, see above referenced Baseline Sampling Report for the Longstreet Road
Sanitary Landfill dated 19 January 1996 and filed under Permit # 26-02.

NOTE: Data points used for determining groundwater contours in Figure 1 are as follows: MW'’s -4, -
5, -6, -8, and -9. MW'’s -3 and -7 were not used as they are intended to monitor the permanent
aquifer, located below the surficial aquifer represented by the darker contours. MW’s -1, and -2 were
abandoned (decomissioned).
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BORING RECORDS / LABORATORIES APPENDIX
for Ft. Bragg C&D and LCID Landfill Baseline Sampling Reports
Lamont Road, Ft. Bragg, NC

Horizontal and Vertical Survey Control for the wells
Casing elevation is to the top of the uncapped 2" PVC well casing inside the locking
wellhead protective cover.

Boring Logs and Well Completion Records

Soils & Field Laboratory Results:

Groundwater Monitoring Field Data Log Sheets
containing water table elevations, pH, temperature, and conductivity (before
purging and at sampling), and observed physical properties of water at
sampling.

Grain Size Distribution

Liquid Limit

Plasticity Index

USCS Classification

Moisture Content

Porosity

Densities

Hydraulic Conductivity

' Permeability, as measured from slug testing.

Water Quality Sampling
Chain of Custody forms.
Volatile Organics Analysis Data Sheets
Appendix I volatile constituents.
Inorganic Analysis Data Sheets
8 metals appropriate for C&D Landfill sampling as per NC DENR.



Regional Land Surveyors, Inc.
Greensboro, NC 27425

P.O. Box 35341

# North
4 507,202.02
5 507,016.30
6 506,792.65
7 506,821.01
8 508,678.46
9 508,742.02

LCID

Monitor Well Data

East

1,978,480.81
1,977,988.08
1,977,945.39
1,978‘,432.99
1,976,710.89

1,977,194.75

(336) 665-8155

Demolition Debris Landfill

Top/casing elev.
441.79
414.13
431.45
436.62
354.07

364.79

(336) 665-8156 Fax

February 20, 1998

Ground
439.3
412.1

. 428.6

434.3

3514

362.1

Note: All information is based upon horizontal & vertical datum supplied by U.S Army C.O.E. from monument
records recorded by Hobbs & Upchurch of Southern Pines, North Carolina; Specifically “LAMONT NE”,
LAMONT NW”, “LAMONT SE” & “LAMONT SW”.
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N. C. Department of Human Resources
Division of Health Services

WELL COMPLETION RECORD

COMPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, AND RETURN FORM TO THEN.C.
DEPARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANCH,
P. O. BOX 2091, RALEIGH, N.C. 27602 . o

NAME OF SITE: PERMIT NO.:
Fr. Bragg C # D LANDFILL MW -4
ADDRESS: ‘ OWNER (print): TSP
Lamont T2n.  F1. Brace , NC | Fr Beaas | G 283071-soeq
DRILLING CONTRACTOR: . REGISTRATION NO.:
ATLanTie Bermsg CosteAcTorRrs MQ 17147
Casing Type: o Ao PYC dia. 2 _in. Grout Depth: from _© _to 545 ft.-dia. 4 __in.
Casing Depth: from O to_ O ft-dia. 2 in. Bentonite Seal: from S4.5 10 Sl ft.-dia. _4__in.
Screen Type: ©.810 BcH 4O Py dia. 2 in. Sand/Gravel PK: from .Sk to . BO __ft. - dia. 4 in
Screen Depth: from @& to__Bo ft. - dia. Z__in. Total Well Depth: from.__=__to 8o  fr.-dia. 4 in.
Static Water Level:___1©:25 feet from top of casing Date Measured '/ i /2B
Yield (gpm): _ WA Method of Testing: Casing is __ 2.5 feet above land surface
DRILLING LOG LOCATION SKETCH
DEPTH (show distance to numbered roads, or other map reference points)
FROM TO FORMATION DESCRIPTION <EE NKUALCHED UAP

Lee ATACHeD DG Fe M- 4

REMARKS: _MUS- 4  (0ds  PRILLED T o ppv  sET oY StceEn QS-S5 ow Yeldg, O iz

awso Yie Joe 1T wWhs e, oF iz (98 1T whs ABARDONED % prier ASAN  To go AS

DESLRIBED ABOVE ,

DATE: ’,//?{??é SIGNATURE: ’2@% . X

TiHS 3342 (6/85)
2nkid & Hazardaus Waste Management Branch
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et N. C. Department of Human Resources
Division of Health Services

WELL COMPLETION RECORD

COMPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, AND RETURN FORM TO THEN.C.
DEPARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANCH,
P. O. BOX 2091, RALEIGH, N.C. 27602

NAME OF SITE: PERMIT NO.:
Fr Brees C 4D LAnoeEne M\J\f - v
ADDRESS: OWNER (print): TP
Lamorst o F1. Beasce  WC Fr. BreAcs N 283071-5000
DRILLING CONTRACTOR: REGISTRATION NO.:
Axiantie Borine ConTenctors NC 1747
Casing Type: =4 do  Pue dia. 2 in. Grout Depth: from S __to_S8 fr.-dia. A in.
Casing Depth: from __ © _to_lo3 ft.-dia. —Z_in. Bentonite Seal: from S8 _to_ (2 ft.-dia. -~ 4 in.
Screen Type: ©.010 Btk A0 PUC dia. 2 in. Sand/Gravel PK: from _€Z to_ 83 ft -dia. 4 in.
Screen Depth: from L3 to .8 ft. -dia. % in. Total Well Depth: from & to._ &4 ft - dia. 4 _in.
Static Water Level: b2. Lo feet from top of casing Date Measured ' /14 / 28
Yield (gpm): _ /A Method of Testing: Casing is __Z.© __ feet above land surface
DRILLING LOG LOCATION SKETCH
DEPTH (show distance to numbered roads, or other map reference points)
FROM TO FORMATION DESCRIPTION SEE AUACHED MAT

S ATACHED oG Fol M- &

REMARKS:

pate el sxgmmgf"@éu» (P e

T4HS 3342 (6/85)
3olid & Hazardous Waste Management Branch
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N. C. Department of Human Resources
Division of Health Services

WELL COMPLETION RECORD

COMPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, AND RETURN FORM TO THEN.C.
DEPARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANCH,
P. O. BOX 2091, RALEIGH, N.C. 27602

NAME OF SITE: PERMIT NO.:
Fr Braec C3TD  Lersoeie N\\)\S" (9
ADDRESS: ‘ OWNER (print): TSP
LP:N\ONT o, Ftu Bensse NC Fi. Peaas  NC. 28307~ 5000
DRILLING CONTRACTOR: REGISTRATION NO.:
At astic Bemine Censtzgbctors N 1147
Casing Type: " do VS dia. -2 __in. Grout Depth: from _© __to_ 1s.8 ft.-dia. 4 in.
Casing Depth: from__ S to _JhS ft.-dia. 2 _in. Bentonite Seal: from 5.5 to IS5 fr. - dia. 4 in.
Screen Type: ©.010  DH 40 PVC dia. 2 _in. Sand/Gravel PK: from 1.5 _to 25 fr.-dia. —4 _in.
Screen Depth: from _72.5__to . 24:& ft. -dia. % _in. Total Well Depth: from o _to_25  ft.-dia. —4 _in.
Static Water Level: 80.87' feet from top of casing Date Measured __!_ /14 /28
Yield (gpm): —Y/A __ Method of Testing: Casing is _2-35  feet above land surface
DRILLING LOG LOCATION SKETCH
DEPTH (show distance to numbered roads, or other map reference points)
FROM TO FORMATION DESCRIPTION SEE ARACHED NpP

Jee AGhCnaD

teoa Fee M-k

REMARKS:

r WA=

DATE:

Jie [ 2, SIGNATURE:

T4HS 3342 (6/85)
Solid & Hazardous Waste Managerent Branch
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N. C. Department of Human Resources
Division of Health Services

WELL COMPLETION RECORD

COMPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, ANDRETURN FORM TO THEN.C.

DEPARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANCH,
P. O. BOX 2091, RALEIGH, N.C. 27602

NAME OF SITE: | | PERMIT NO.:
Fv. Brace C+D L asaoeie N\U\B"'7
ADDRESS: OWNER (print): TP
Lamont ©b . F1. Bracs NC Fr. Bracs NG 28307- Sooo
DRILLING CONTRACTOR: REGISTRATION NO.:
Aviantic Beoring  (ContrAcToer=s NC 1147
Casing Type: z 44" zw do Pve  dia. 244 in.  Grout Depth: from O __to_Il4 fr.-dia. % in.
Casing Depth: from @ __to ..} ZOS ft. - dia. 4 in. Bentonite Seal: from _1td__to_ LT ft. -dia. S % in.
Screen Type: cop m2u dnPl dia. Z  in. Sand/Gravel PK: from LT __to_13c ft -dia. .4 _in
Screen Depth: from _1l@&5 to _12@.5 ft. - dia. z _in. Total Well Depth: from 1%0 to _'T%OO ft. - dia. ;_’fl’:__ ig.
Static Water Level: itz-dz feet from top of casing Date Measured ' /_t* /2%
Yield (gpm): __™A  Method of Testing: Casing is _2:3%  feet above land surface
DRILLING LOG LOCATION SKETCH
DEPTH (show distance to numbered roads, or other map reference points) :
FROM TO FORMATION DESCRIPTION
REMARKS:
DATE: SIGNATURE:

[:HS 3342 (6/85)
Solid & Hazardous Waste Management Branch
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N. C. Department of Human Resoutces
Division of Health Services

WELL COMPLETION RECORD

COMPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, AND RETURN FORM TO THE N.C
DEPARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANCE

P. O. BOX 2091, RALEIGH, N.C. 27602

NAME OF SITE: PERMIT NO.:
Fi. Prace LD Lanven,  MW-&
ADDRESS: OWNER (print): D W
LAmorntT  Ro | . Dracs NC £1. Beaes \'C  28307-s5000
DRILLING CONTRACTOR: ' REGISTRATION NO.:
AMianrie Borws  ContracTees NC Td7
Casing Type: 3cd 4o TVE dia. 2 _in. Grout Depth: from © to_3z fr.-dia. g i
Casing Depth: from__ ¢ __to_4$ ft.-dia. .2 in. Bentonite Seal: from._. 22 to._ %42 ft. -dia. 4 i
Screen Type: ©.010 od do PV dia. 2 _in. Sand/Gravel PK: from .42 to_. ko ft. -dia. < i
Screen Depth: from 45 _to_6e ft. -dia. 2 __in. Total Well Depth: from 2 to__%°2 ft -dia. 4 i
Static Water Level: 4795 feet from top of casing Date Measured '/ - /.__9.‘
Yield (gpm): /A Method of Testing: Casingis 2@ _feet above land surfa
DRILLING LOG LOCATION SKETCH
DEPTH (show distance to numbered roads, or other map reference points
FROM TO FORMATION DESCRIPTION ST D s

e ATwemeED LO6  (Tot MMUS ~ &

REMARKS:

?L,A/(AZZ’Z”T/

DATE: ‘/ ¢ /78 SIGNATURE:

TiHS 3342 (6/85)
Sotid & Hazardous Waste Management Branch
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S |l I | sorinG LOG

SPECIAL TESTING LABORATORIES
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N. C. Department of Human Resources
Division of Health Services

WELL COMPLETION RECORD

COMPLETE ALL INFORMATION REQUESTED BELOW FOR EACH WELL INSTALLED, AND RETURN FORM TO THE N.C
DEPARTMENT OF HUMAN RESOURCES, SOLID AND HAZARDOUS WASTE MANAGEMENT BRANCE
P. O. BOX 2091, RALEIGH, N.C. 27602

NAME OF SITE: PERMIT NO.:
F1. Rrasse  LCID L anneie M\/\f”a
ADDRESS: OWNER (print): DL
Lamort 4o A et P rasas L NC F7 oraes NC 72837 - 5000
DRILLING CONTRACTOR: . REGISTRATION NO.:
Atiantic Bening Cortreactors NC 1747
Casing Type: Scrt do Ve dia. 2 __in. Grout Depth: from _©__to_2& _ ft.-dia. 4 i
Casing Depth: from __© _to__12L:Z ft. - dia. 2 in. Bentonite Seal: from _ 28 1o _lop fr.-dia. % i
Screen Type: ©.012 sCH 4o Pue dia. 2 _in. Sand/Gravel PK: from _lof to 136.5 fr.-dia. __ it
Screen Depth: from 121> to 3.5 ft. - dia. 2 in. Total Well Depth: from —© _to_(37T_ft.-dia. % i
Static Water Level: B1.80 feet from top of casing Date Measured __!_/_'¢_/9¢
Yield (gpm): __M/A  Method of Testing: Casingis —______ feet above land surfac
DRILLING LOG LOCATION SKETCH
DEPTH {show distance to numbered roads, or other map reference points
FROM TO FORMATION DESCRIPTION

SEE AR RED mAa x>

TEw ATOACBED (DG ER MW - 9

REMARKS:

DATE: /10 /73

TiHS 3342 (6/85)
Solid & Hazardous Waste Management Branch

S{GNATURE: ZVA” &’02 & (f‘b
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NORTH CAROLINA DEPARTMENT OF
ENVIRONMENT AND NATURAL RESOURCES

DIVISION OF WASTE MANAGEMENT

February 16, 1998

AMES B, HUNT

Richard R. Rust, P.E., Ph.D.
5641 Piper Drive
Fuquay, NC 27526

Re: Monitoring Well Installation
Lamont Road LCID Landfill
Fort Bragg
Cumberland County, NC

Mr. Rust:

- The Solid Waste Section has reviewed the drilling log for MW9 that
you faxed on February 5, 1998. Monitoring well MW9’s construction appears
consistent with the approved monitoring plan, given the stratigraphy at the
site.

If you have additional questions, please feel free to contact me at the
letterhead telephone number or address.

7

Sincerely,
// . ,‘/ { s 7
g S f\i/é S
(" JTames M. Gamble, P.
Hydrogeologist
‘Solid Waste Section

H]

N\

&

Q

Cc: Jim Barber, Fayetteville Regional Office

Attachment: Copy of boring log for MW9

401 OBERLIN ROAD, SUITE 150, RALEIGH, NC 27605
PHONE 919-733-4996 FAX 919-715-3605
AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER - 50% RECYCLED/10% POST-CONSUMER PAPER
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ENGINEERING & ENVIRONMENTAL SCIENCE COMPANY

3008 ANDERSON DRIVE, SUITE 102
RALEIGH, NC 27609

(919) 781-7798

March 6, 1998

Mr. Richard Rust, P.E.
5641 Piper Dr.
Fuquay Varina, NC 27526

RE: Monitoring Well Sampling
C & D Landfill
Fort Bragg, North Carolina

Dear Mr. Rust:

As per your request, Engineering & Environmental Science Company
(E°S) conducted soil mechanical tests on the soils contained in the
Shelby tubes that you submitted. Also, E®S sampled the Monitoring
Wells at the above referenced site. Table 1 in Attachment A
summarizes the field information concerning the Monitoring Well
Sampling and Table 2 in Attachment A summarizes the soil test
results. The soil lab sheets are contained in Attachment B.

Submitted separately is the slug test data and evaluation conducted
by Geo-Solutions, Inc.

Please contact me if you have any questions.

Sincerely,

12 . /
I'.YPat Shil
President




Attachment A: Tables

€S



AR A 60T PST 8 6T 88T 0L 6°9 0T 18 6—MN
98 0s £9 5°02 §°0¢ L9 L S6° LY 8-MN
8 6 Z8 187 781 Z°LT oL G L A AR AN L—MW
1°0T 58 69 86T 6T 6°9 L9 £L8°08 9-MH
70T AN 9y T 9761 88T 89 89 09°29 S—MH
8¢ 66 €21 €°02 16T 9°9 6°9 ST-9L MK
L6 70T 9T 86T 76T z-L oL ¥L°92 £-MH
€°1T 69 TL T°02 ¥ 8T L9 99 €8°T0T T-MH

Isq33je axcjyeq a933e axojaq asjje sxojlaq
paaocusy 33 ‘as3em
sSuolTeD A3TaT30NPUOD D, ! cdusg ud o3 yadeq *ON TT®M
SjuewoINsSesSK PIST4 1 °ON FTIAYL

N



5 0IXC € 1°¢¢€ L°O0TT 8 LT 7NN ds dN { dN | —— 0°¢ 9°9 <l I8 76 00T 6—MH

¢-0TX6°% 0°0¥% C° 66 9°9¢ §°GCT ds dN | dN | —— 8°¢C 9°g €€ (A< 86 00T g-MKH

;-0TX7 "9 g ge 6°60T €°6T T°TET 10 6¢C €T | ¢¥% 7°09 - ——— -—— - - L~MH
(wo3309)

;-01X6°¢ £°8¢ 9°8TT €°LT T°6€T jte) 1T 9T | LC S gL - —— - - - S—MRW

¢-01XE"8 6°€¢ £°60T 022 AR NN ds dN | dN | —— L% 6°S €T X4 SL 00T {dor) 9-MHW

5 0TXP"T 6°T¢ 9°C11 6°9T 9°T¢€T ds dN { AN | —— 8°0 EARY €T Ly 68 00T S—MHW
(wozzog)

,-01X5°6 AN PETT 961 o9°GeT 10 ¥z QT | 6¢ A A°] - — —— - —— MR

¢-0TXC L 0°LE UARACHN 0°gc 6°6¢T ds dN | dN | —-= €°1 LY ¢t o¢ 98 00T {(do3) p-MH

0 001 09
Id | Id | TI | OT°©ON *ON °ON QE°ON | 9T"ON | 8 °©ON
o8s fwd 2 3od g ‘3 3od
cwiIag 1RyTs ‘+usaqg | uezuoyd ‘1 -usqg g ‘s3Twrl butrsseg g
Fo ° 320D -0x0d Axg *1STON 1M sSOSsn bangaelay -S3T0sS9y UCIIEPRIH UOTIeDOT

s3Tnssy 3s9% TesTiLteuy [TIOS

:Z °"ON JTIdYL




v

JHOIIM AB Y3SYVYOD AN3D ¥3d

i (dol) #—-MI
*ON €0f
pbeadg 3x04 MOILYSWISSYID HG NOILJIYO83Q td|Id] 17 [0M LvN HId3AQ HO AITH] ON OMIHOE
A NS { wN1gaw | 3Suvod 3N | 3swvod
AYTID HO LTS RINTYLS I3ATED $3718802
SUILIWITIIW 3Z1S NIVED
100°0 $00°0. 10°0 590 10 s 4 S 0t os oot 00§
oot T# ] o
Y
06 fh.fr
FMM ot
5
o8 . oz
oL /..M\ gg
09 ov
°
m
/ g
oS (14 m_
z
pos
a
or 03 2
m
pe)
o]
.A
ot oL g
, ;
)
I
oz / og.
o1 ﬁ 06
Y
0 218 VU S U N VU O 1Y Y G 005 ) 10 T O 0 0 61 Y G oot
00Z O¥T 0GL OZ OS5 Ov 0f 0Z 9Ll 0¢d 9 v € % & % 1 @™tz € ¥ 9
YILIWOHAAH SHIAWNN 3A3IS CYVYANVYLS ‘SN

S3IAHNI NOILYAVHO

SIHONI NI ONIN340 IA3IS QU YONYLS'SN

ENGINEERING & ENVIRONMENTAL

SCIENCE COMPANY



Ve

1HDIIM AB H3SHVOD ANFD ¥ad

G —-MIH
66 *ON 90f
elid 3104 MOILYOISSYID ¥G NOILJIYOS3Q tdl1d] 17 |0# 1YN HI43GQ HO A3T3| ON ONIHOS
AVI2 HO LS ELLE Hoz,ﬂDEmz [3suvoo ELAE du«m%mmqou $318809
SHILIWITTIIW IZIS NiYE D
1000 €00°G. I0°C [{e)d s} I°'c (4] 14 < [sh4 0% [»]s1 ¢ 006
001 fﬁ\}#.l@ o
06 RS ot
L3
W”/VT
[+}] V oz
oL A o34
09 oy
m
@) g
[+1 0s m
pd
e
n
[} 4 09 Z
\ 0
[+:]
(o] <
oL s
m
[2]
I
oz og.
[+ 4 06
N
0 d e v ey b bedidbay gy bdydiil r b e i | 001
00Z Gy 00I OL OS Ov OF ©0Z 9l»L 0%¢ 9 % € % % % T ®T z € v 9

Y3I1INOYCAH

SHIBWNN 3AIIS CYVYANYLS'S'N

S3IAHNI NOILVYAvHO

SIHDINI NI ONIN3JO 3A3IS C¥VYONYLS ‘SN

ENGINEERING & ENVIRONMENTAL
SCIENCE COMPANY



7 ?

¢

LHODIIM AB HISHVYOD LNID Y3d

bbexg 3aoJg

‘ON gor

(dol) 9—MI

MOILYJLISEYID ¥GC NOILJIYOS3a

1] Td| T3 L¥M HI33A 8O A3F| ON DNiIHOG

, Inid | wn1asw | 3SHVOD 3N [ 3suvod
]
AYTID HO LTS aNws 33AVED $37980
SHILIWITTIIN IZIS NIVED
100°0 $00°0. 1070 50°0 o $'0 1 < ot 05 00T 005
(11034 o
AWI e,
L4
lgf
+1 ﬂ (124
08 f/ oz
S
n)

oL M o

09 o
\ .
m
pe]
0
os os @
z
-
ul
or 03 Z
m
el
«©
<
o oL g
s m
é o
I
0z / og. -}

oI / 06
0 U 15 5 S N | N S [ B 5 | 1 S gyt b iudpl oo el ) of o piande 00T

00Z OvI 0GT OL O Oy OE OZ 9Ll O%% 9 ¢ € % & % [ @wiz £ ¥ 9
YILIWOBAAH SYIEWNN 3A31S HVYANVYLS SN SIHONI NI ONIN3JO 3ATIS OHVYONYLS SN

S3AHNJ NOILVYavyd

ENGINEERING & ENVIRONMENTAL

SCIENCE COMPANY



*ON €gof
ppeag 3x0d . MOILYJI4ISSYID MG NOILJIY¥O§3a 1d|7d] 17|24 Lvi Hid3Q HO AIT3| OX ONIHOR®
. ETIP | wNigaW | 3SHYOD 3Ni4 I 3suvon
AVIJ YO LS ONYS J3IAVHD 5318809
SUILIWITTIIN JZIS NIYYD
106°C So0'0 - 10°C 50°0 16 50 1 < at as 0at 00
oot

e J
il
=

—
) @

Qs

o . \

L+

LHDIEIM A8 HISYYOD AN3D H3d

(]

0%

4.»"/"/

o¥

ot

I el

[*74

£ Nt

3¢

A9

Qg

oy

0s

03

[¢74

0g.

o6

LHDI3M A8 YU3NI LIN3D Y3d

"o ST (O T R RS €4 == oY KT U100 1 {1 Y B O T 2 N
60Z OvL 0GI Oz QS Oy OF OZ 9ivyl On¢ 8 ¥ € % % % 1 @WmIL z € % 9

YILIWOBOAH SU3IBWNN 3ATIS CHVYANYLS SN SIHINI NI DNIN3JO FA3IS CHYONYLS SN

S3IAHNI NOILVAVHD

SCIENCE COMPANY

ENGINEERING & ENVIRONMENTAL



v

~ b-mu

“ON d0f

bbexg 3104 MOILV¥OWIISSY1D MG NGILJINOS3Q Tdl1d] 17 |0 1M HI43Q HO A3IT3| ON ONIHOE
AYI9 WO 1S INIS | oz/wzmb_Omz Tasuvoo EIE JN\M(m%mmd\Ou s318809
SHILIWI 1IN 321S NIV D
10070 $00°0- 10°0 50°0 10 $0 T < o1 oS oot 008
001 » o
i<
06 N T ot
o8 // az

oL - - /

/ ok

-t
os ﬁ, or
2 it 3
o / 3
f os os ©
m
3 \ 3
0 / -
[e] -
> ov 03 Z
> : m
“._ X
@
@ oe <
2 oL W_
z 5
s I
m 0z og.
=

o1 / [+1
)

o TS 188 ST T U VT U U512 8 O U T T 5 U 'O U O 6 16 W 00T
oowovuooﬂouonh:omouwuv«c 9 ¥ £ % & %k T wmU e LN 4 9

YIIINOUQAH SHIGWNN IAZIS CHYANVYLS SN SIHONI NI ONIN34O 3A3IS QHVYONY LS SN

S3IAHNI NOILYAVHO

SCIENCE COMPANY

ENGINEERING & ENVIRONMENTAL



Attachment B: Soil test sheets

€%



q C w.r}“”" ' .'f w‘/.:&!,

Projecs

vaT

Date

x" e &

2/2 2 /48

Boring No.

M vrm 13/ Epiost o oF Sy

1074 é.YSmla Ho.

Total ve in grams of sample, wa -

Wt in grams of wmsterial > No. 4 sgieve «

Steve Openings Stix:xd;d. R:::.E::d Per Cent Retained P;;nec:"t
Inches Millimeters | iie;;,ii:e in grams Partial Potal by Weight
3.00 3=in.

2.00 2=in.

1.50 l=l/2<1n,

1.00 25.4 l-tn.

8.7%0 19.1 3/ hetn,

0.500 12.7 1/2-in.

0.375 9.52 3/8«1n.

6.250 6.35 No. 3

©.187 L.76 No. b

Pan

0.122 3.% No. 6

0.094 2.38 RNo. 8

0.079 2.00 No. 10

0.047 1.19 No. 16

0.033 0.86 Fo. 20

0.023 0.59 No. 20

0.0165 0.k2 Ho. 40

0.0117 0.297 No. 50

0.0083 6.210 Yo. T0

0.0059 0.1hg No. 100

0.0041 0.105 Ho. 140 )
0.0029 0.0ms | Fo. 200 gé? 4 6,

Pan
Total weight in grams 19{/(9,’3

wt in grsms retained on & gleve

] 1-
Partial per cent retained ——r ams of samplLe used for a given series of sleves x 100

vt in grsms retained on & sieve
x 1C0
total ¥t in grm:s of oven~dry sample .

Total per cent retained =

For an individusl :iev-e, the per cent finer by weight = per cent finer than next larger
sieve - per cent retained on individusl sieve

Remarks

— g & iy e
Technician f /dj Compuated by //’ - Checked by




Date L0 ‘f"ﬁ
Project Y Lit 2 ./"‘ /5{;"?' Sves
Boring fo. MUw="7 L Fo ey o Tuwie’ Sample Yo.
Total vt in grams of sample, W = Wt in grams of materital > No. U sleve =
Steve Cpenines Stir.xd:z"d. Felignt Per Cent Retained Per Cent
Sieve Size Revained Finer

Inches Millimeters | or Yumoer in grams Parcial Tatal by Weight

3.00 | 3-in.

2.00 2-in.

1.50 1-1/2-tn.

1.00 2%.4 l=in.

0.750 19.1 3/bein,

0.500 12.7 1/2=1n.

0.375 9.52 2/81n.

0.250 6.35 No. 3

0.187 4,76 To. U

Pan

0.132 3.3% No. 6

0.094 2.38 Ro. 8

Q.079 2.00 Yo. 10

0.047 1.19 Fo. 16

0.033 0.84 No. 20

0.023 0.59 ¥o. 0

0.0165 0.42 No. 40

0.0117 0.297 Ne. SO

0.0083 0.210 No. 70

0.0059 ‘ 0.1k No. 100

0.00k41 0.105 ¥o. kO

0.0029 0.0 | me.o200 |Gl 2 | 5% 6 72 e L€,

Pan
Total weight in grams %{:‘ffﬂ o
. vt in grums retained on a gsieve % 100

Partial per cent retained = —— of sample used for & given serics of sieves

vt in grems retained oo & gleve
- x 100
total vt in gr®:s of oven-dry ssmple o

Total per cent retained =

For an individual sieve, the per cent fimer by weight = per cent finer than next larger
sieve = par cent retained on individual sieve .

Remarks

..’ 4;‘ ‘it, ..:/\;7 (
Technician ‘7# e Compated by__L / 2 Checksd by




Project v/ L “‘ /%””‘, /‘ "‘»f“w &
Boring No. /AN~ f; So o n ) Smplo Yo.
Toval vt in grsms of sample, W= ¥t in grams of material > No. 4 sieve =
Sileve Openings sz;&%:e R:::.f:id. Per Cent Retained P;:ﬂ::"t
Inches | Millimeters | or Yumver in grams Partial Total by Weight
3.0 ‘ Jein.
2.00 2-=in.
1.50 1-1/2-1n.
1.00 25.4 l-in.
0.7%0 19.1 3/ bein,
9.500 12.7 1/2=1n.
0.375 9.52 3/8-tn.,
0.250 6.39 No. 3
0.187 L, 76 No. b
Pan
0.1732 3.3% No. 6
0.0%4 2.38 No. 8
0.079 2.00 No. 10
0.04T 1.19 Fo. 16
0.033 0.8L Ro. 20
0.023 0.59 No. 30
0.0165 0.42 Ho. 40
0.0117 0.297 No. 50
0.0083 0.210 No. 70
0.0059 0.1Lo No. 100
0.0041 0.105 ¥o. 1ko
0.0029 0.0t | me 200 |G/ 2.4k | 264 |, ogs” 123,48
Total weight in grams :2, 3/2;(2,
. wt in grams retained on a sieve % 100

Partial per cent retadned = e of smmple used for & given series of sieves

vt 1n gr=ms retained on 2 gleve % 100
total ¥t in grm:3 of oven-dry ssmple A

Total per cent retained =

For an indiriduaml lieV‘e, the per cent finer by weight = per cent finper than next larger
sieve - per cent retained on individual sieve

Remexrks

T/ e
Technician i // Comprsted by v Chacksd by




TV ar
Dats “ ‘:/f? 75)
Projece Cf g' ‘;j £ K/&‘J/{ */T’ o i:‘ v :‘w s
Boring No. MW”H 57(/% 2/3 s F ,7/@%/ 3‘/ Sample No.
Total vt in grsms of sample, 'J - Wt in grams of material > No. L sieve =
Steve Openings ’ sfiin,dgi:, R:::fg:d Per Cent Retained P;ing‘:_"t
Inches Millimeters | or Tumoer in groms Partial Toral by Waight
3.00 | 3-ta.
2.00 2-tn.
1.%0 1-1/2«1n.
1.00 25.4 lein,
0.7%0 19.1 3 b=tn,
0.500 12.7 1/2«1n.
0.37% $.52 3/8~1in.
0.250 6.35 ¥o. 3
0.187 L.76 | ¥o. b
Pan
0.132 3.% No. 6
0.00h 2.38 fo. 8 O o " 2«
0.079 2.00 ¥o. 10
0.0k7 1.19 Ro. 16 Gaull [HiL (U Y 5,0,
0.033 0.8 Fo. 20 |
0.023 0.59 No. 30 36056 | 55.9 Pl 29.4
0.0165 0.42 Ho. 40 &
0.0117 0.297 ¥o. 50 IR RATE Y 7. '/, A
0.0083 0.210 ¥o. T0 ‘
0.0059 0.149 | Wo. 100 Hag, 7 »o? q¢, % 7
0.00k1 0.105 No. 1o
0.0029 0.07h No. 200 /,)/ff, L7l ' 2, L Qﬁ,"/’ /’ z
Pan LH5H. G
Total weight in grams

wt in grams retained on & sieve

% 100
vt in grams of ssmple used for a given series of sieves

Partiel per cent retained =

vt in gr=ms retained on a sieve % 100
%otal ¥t in gre:s of oven~dry sample °

Total per ceat retained =

For an individuasl sieve, the per cent flner by weight = per cent finer than next larger
sleve = per cent retained on individual sleve .

Remarks

j 05 ;7}):/&/9 w7

Computed Yy 7’775 VChachy
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SISVE ANALYSTS

Date M’/z "’(‘/

C‘¢ - , e 7 ) ~
Project DA N i T

Boring No. /I 4 — 5’ Sample No.
Total vt in grams of sample, wa - Wt (n grams of material > No. 4 sieve =

Sieve Openings sf:;n;d%i, R::zig::d Per Cent Retained P;:ni}:nt
Inches Millimeters | oy Jumber in grams Parti Total by Weight
3.00 3=in.
2.00 2-in.
1.50 1.l/2«1n.
1.00 25.4 l-in.
0.7%0 19.1 3/bein.,
0.500 12.7 1/2=1in.
0.375 9.52 3/8=1in.
0.250 6.35 ¥o. 3
0.187 4,76 Ho. b

Pan
0.122 3.% No. 6
0.094 2.38 ¥o. 8 €) /00
0.079 2.00 No. 10
0.047 1.19 Yo. 16 i A /077 07 29, 3
0.033 0.8h ¥o. 20
0.023 0.59 No. 20 2men S| 42,0 52,7 47,3
0.0165 0.5h2 No. Lo
0.0117 0.297 %o. 50 22779 34,3 6.9 13,/
0.0083 0.210 Yo. 70
0.0059 0.149 No. 100 | = e 4| .44 A D6, 4 3.6
0.00k1 0.105 No. 1h0 '
0.0029 0.074 No. 200 [ Gt o A, ¢ 99, 2. 224
Pan
Total weight in grams {0 () 5-‘047
. vt in grams retained on a sieve % 100

“ial per cent retained = wt in grams of ssmple used for a given series of sieves

vt in grams retained on & sieve % 100
total ¥t in grm:3 of oven~dry sample A

Total per cent retained =

For an individual sieve, the per cent finer by weight = per cent finer than next larger
sieve = Der cent retained on individual sieve

Remarks

po—

Sgpr 1, T g
machniecian gy 7‘5)‘""/}‘ i Computad by 7 / < Checked by




SIEVE ANNXEIS S
Dats 2/25 /y/;/

i T P A o~

Project C RN Lowe = fov™ ipra

-

Boring No. /MW““é; 5?{3’;‘? T;.,.{.\ m’/f‘a Sample No.
Total we in grsms of sample, wa - We in grams of material > No. U gieve =
Sieve Openings St;{;diz.':i Weight Per Cent Retained Per Cant
Sieve 3Size Retained Finer
Inches | Millimeters | or Yumoer in grema Partial Total by Yeight
3.00 [ 3-in.
2.00 ! 2~-in.
1.50 1-1/2-1n.
1.00 25.4 lein.
0.7%0 19.1 1/ hein,
0.500 12.7 1/2=4n.
0.37% $.52 3/Batn.
3.250 6.35 ¥o. 3
0.187 L,76 Yo. b
Pan
0.122 3.% ¥o. 6
0.094 2.38 %o. 8 O
0.079 2.00 fo. 10
0.047 1.19 No. 16 /'500,9 22U, 7 Zu, 7 24,4
0.013 0.84 ¥o. 20
0.023 0.59 No. 30 29946l L4 g/ 22,7 24,3
0.0165 0.k2 | ¥o. ko ‘
0.0117 0.297 ¥o. 50 ‘%/2/'§ /3/{ i Y 8
0.0083 0.210 No. 70 _
0.0059 0.169 | No. 100 |/, Y 4. f?? Gl - 559
0.00k1 0.205 | . 140 '
0.0029 0.0 | e 200 | 25 {2 75,3 4,7
Total weight in grams é O 9{4,2
. wt in grams retained on a sieve % 100

Partial per cent retained = T of sample used for & given series of sieves

vt {n grems retained on 2 gleve
x 100
total ¥t in grm:3s of oven~dry sample -

Total per cent retained =

Yor an {ndividusl sieve, the per cent finsr by weight = per cent finer than next larger
zieve = per cent retained on individual sleve .

Remarks

Technician J (,fg &} J ,7v,[,//,: 1 Computed by TK/ kv} Chacked Yy




UL ar

C @Uf éﬁfa/msz “m’s\"f"w »: _— J«ﬂ*".’

Ny

Projecs ¢ -
Boring No. /?;"/?‘”(/” L,? Sample No.
Total wt in grems of sample, LI Wt (n grams of material > No. U steve =
Steve Openinags Sf:éixd%ia R:::;;g:d Per Cent Retained P;in::"t
Tneches Millimeters | op ??um;er in grams Par<ial Total by Weight
3.00 | 3-ta.
2.00 . 2-in.
1.50 1=1/2«1n,
1.00 25.4 letn.
2.7%0 19.1 3/bein,
0.500 12.7 1/2-tn.
0.375 9.52 3/B-in.
0.250 6.35 ¥o. 3
0.187 4,76 ¥o. U
Pan
0.1%2 3.% No. 6
0.05% 2.8 No. 8 £
0.079 2.00 ¥o. 10
0.0kT 1.19 ¥o. 16 O, 2| T, L, O 98,0
0.013 0.8k No. 20
0.023 0.59 No. 10 S 02,8 A /8% 9/, 7
0.0165 0.k2 No. 4o
0.0117 0.227 | Fe. 50 24| By e 70 | 32,9
0.0083 0.210 Yo. 70 -
0.0059 0189 | me.100 (36 €| L 7,3 | 44 5.6
0.0041 0.105 No. 140
0.0029 0.0Th No. 200 /g/tq 2-/42 7712’ ;’.,,7
Pan
Total weight in grams it C;g‘g’ c‘ég

wt in grams retained on & sieve % 100
wt in grams of sample used for a given series of sleves

Partial per cent retained =

¥t in grsms retained on & sleve
- x 100
total wt in grm:3 of oven-dry ssmple A

Total per cent retained =

For an indivridusl sieve, the per cent finer by weight = per cent finer than next larger
sleve - per cent retained on individual sileve :

Remarks

Technician Computed Yy Checksd by



SIEVE ANALLERS
Date Z/ i ”’/M’“

bl

T I TSN gt S 1 £ e
Projecs / fj Y. S . R PR g
Jees

Boring No. SVt "} Sample No.
Total vt in grams of semple, W_ = 'wc in grams of material > No. 4 sieve =
Sieve Openinss ' sfzé%; qetant Per Cent Retained P;i'ﬂi:“
Inches Millimeters | o fumber in grams Parcial foral by Weight
3.00 3-in.
2.00 2=in.
1.50 1-1/2=1n.
1.20 25.4 l-tn.,
0.7%0 19.1 3/bein,
0.500 12.7 1/2-1in.
0.375 9.52 3/B=tn.
0.250 6.35 ¥o. 3
0.187 L.76 Yo. b
Pan
0.122 3.% No. 6
0.0k 2.38 No. 8 &
0.079 2.00 ¥o. 10 L
0.0k7 1.19 | %o. 16 3/2.48 1 5% 5,7 G,/
0.033 0.8 No. 20
0.023 0.59 ¥o. 10 NFLeE| § B 59,2 L&, 7
0.0165 0.h2 ¥o. 40
0.0L17 0.297 | Ho. 50 Jeiv 2| 286 &7, /77 i
9.0083 0.210 %o. TO _
0.0059 0.14g No. 100 I G, 5 &l L £ o
0.00k1 0.105 No. ko ' _
0.0029 0.076 | Ho. 200 g’ 4,77 F¢.0 e
(52907
Total weight in grams

vt in grams retained on & sileve % 100
vt in grams of sample used for a given series of sievaes

Partisl per cent retained =

wt in greams retained on a gsleve < 100
total Wt in gr:3 of oven-dry ssmple A

Total per cent retained =

Por an individusl uiev-e, the per cent finer by welght = per cent finer than next larger
eieve = per cent retained on individusl sleve

Remarks

Technician Computed Yy Checksd by




ATTERBERG LIMITS TEST

o~ 4‘[0‘,
Project: CA LD Lwwt /-

3§
iy "

LV

. .« o - i o~ s -’\
rocation: W=t/ Fop )

LIQUID LIMIT TEST

2w

v ere :’:

Date:Z/ZV/?g

Tl
Test By:/ /

Reviewed By:jW%7

wt. wet + tare,qg

wt. dry + tare,g

moisture weight,g

tare No.

tare weight, g

dry weight,g

moisture content, %

No. blows

correction factor

corr. molisture content,g

Average Corrected Molisture Content:

PLASTIC LIMIT TEST

wt. wet + tare,g

wt. dry + tare,g

moisture weight,g

tare No.

tare weilght,g

dry weight,g

moisture content,g

)/

Average Moisture Content: Ab/f

PI

LL - PL : Z}_{ E

€S

TABLE 1 Values of (N/25)° "

i D423

N }AfN/25)°” N vase el A | vaasye
20 0974 24 {.995 28 | 014
21 0.979 25 1..000 29 1018
22 0.985 26 1.005 30 1022
23 0.990 27 1.009




ATTERBERG LIMITS TEST

Project: cel) LUH{‘")/kfov"f-J';?vr{@?

Location: /%W'*Lf //’/uffw“ )

Date: 'ZKZL//Q?
Test By: 7 ]

Reviewed By: 75

LIQUID LIMIT TEST

wt. wet + tare,g c%;?vigi,;f;” jﬂf?ﬁ?,sf?i% jog 59
wt. dry + tare,g 733.;3 :;‘/ u:[”/
moisture weight,g |7 ”Mf,f 22,9
tare No. / 3 2.
tare weight,g ?-éf{p// IR /A 2.5,/3
dry weight,g We.3L| 5599 | 5404
moisture content,% 34,55|29,/9 249.90
No. blows 12 | & 2 277
correction factor @,‘?‘{4‘%‘# .0 ea?
corr. moisture content,g 34,901 39,19 139,25
Average Corrected Moisture Content: 37,/ 3
PLASTIC LIMIT TEST

£ Laly ™ £, 50
wt. wet + tare,g W;é;ﬁl M
wt. dry + tare,g i}ﬁg{,, 70'(@
moisture weight,g LGS | G HO
tare No. )’E@? m
tare weight,g 2434 |27, i
dry weight,g 27002 4291
moisture content,g /‘f;f‘,gé{f» 92

. P

. 5 o
Average Moisture Content: /I e D

PI

& G bm D 423
= LL - PL :e+3: 1 , |

s TABLE 1 Values of (N/258)°*?
N (N/?,S)“" N (N/zswu N (,\’/25)“”
20 0674 24 0.995 28 1014
21 0.979 25 1.000 29 1 018
22 0.985 26 1.005 30 1.022
23 0.990 2 1.009




ATTERBERG LIMITS TEST

. "k Ty e o ’"'E»,
project: L 01 Lp il Mev? Frah Date:

Location:/%@vnsw Test By:

Reviewed By:

LIQUID LIMIT TEST

wt. wet + tare,g

wt. dry + tare,g

moisture weight,g

tare No.

tare weight, g

dry welght,g

moisture content,%

No. blows

correction factor

corr. moisture content,g

Average Corrected Moisture Content:

PLASTIC LIMIT TEST

wt. wet + tare,g

wt. dry + tare,g

moisture weight,g

tare No.

tare weight,g

dry weight,g

moisture content,g &/[7
Average Moisture Content:ﬂ/ﬁ
) WP D423
P = LL - PL : A/
L L —L’i“—/—"——" TABLE 1 Values of (N/25)°"*

N (N/zs)ou N (N/:S)an Y (N/zS)“”
20 0974 24 0.995 28 | 014
21 0.979 25 1000 29 1 01Y
22 0,985 26 1.0035 30 1022
23 0.990 27 1.009

€”S



ATTERBERG LIMITS TEST

Project: Ly 9 Lo et '/

Location: /' # =i (:/Oﬁ’>

LIQUID LIMIT TEST

AN

foi) /8

e

Test By: ~ .7

— 7 L

Reviewed By: // 7

wt. wet + tare,g

wt. dry + tare,g

moisture weight,g

tare No.

tare weilght,g

dry weight,g

moisture content,%

No. blows

correction factor

corr. molsture content, g
Average Corrected Moisture Content:
PLASTIC LIMIT TEST
wt. wet + tare,g

wt. dry + tare,g

moisture welght,g

tare No.

tare weight,g

dry weight,g

moisture content,g

%4

Average

Moisture Conten

€”S

t: ﬁ}gﬁ7

/,/
PI = L. - PL : /ﬁ/%L)

Wiy D423

TABLE 1 Values of (N/25)°'7

NN N N2 Y (N/25)° 7
20 0.974 24 0.995 28 | 014
24 0.979 25 1.000 29 1018
22 0.985 26 1.005 30 1.022
23 0.990 27 1.009




ATTERBERG LIMITS TEST

Project:

C@ ﬁ Lﬁh&/ F"A’/.-—//://‘ ,{7&/;‘15(}}

Location: M- [ ffaw\v

*124/49

Test By: /.

Date:

Reviewed By: . ¢_/

LIQUID LIMIT TEST

wt. wet + tare,d

757011044

wt. dry + tare,g

gl a?'?

q1.72

moisture weight,g

f&ffé’ 2-'" 4’5'?4

71

tare No. [‘0} (0
tare weight,g 25,52 | 23 |24 é//
moisture content,$% 77.20| 2767 L. 2 {2
No. blows 2.1 A 19
correction factor ,979 | ooy FRVIRs
corr. molsture content,g Z{H(ﬂ}.’ ﬂ7l’ 2@%3
Average Corrected Moisture Content::Zé;ifi
PLASTIC LIMIT TEST
£ -”‘“EM/
wt. wet + tare,g ‘ %ﬂ?

wt. dry + tare,g

(4.0

moisture weight,g {;"7[
tare No. 9’ /0
tare weight,g 27,40 245,71
dry weight, g L}(Z,f;;( f"f?“&(f

moisture content, g

[0 %Y

/592

Average Moisture

PI

Content: //w @(8

LL — PL {

N

v D 423

10,91

TABLE 1 Values of (N/25)° "7

N28ye

NN RN L IN/2Y TN

20 0.974 24 0.995 28 AR
21 0.979 25 1.000 29 i [
22 0.985 26 1.005 30 1.022
23 0.990 27 1.009




ATTERBERG LIMITS TEST

project: CER Lolfill ~Fotspuss pate: 2/24/a¢
Location: Mw =/ Test By: JJ
Reviewed By: fﬁ%
LIQUID LIMIT TEST
wt. wet + tare,g /22 40 )14.40 | [14.7]
wt. dry + tare,g G 3.7019%, 771575
moisture weight,g jzg,‘?f{) 2 d3 |2, 30
tare No. [Lf A | 4
tare weight,g 24,32 26,3/ 2547
dry weight,g (7,38 ¢2.4L | 6/ T4
moisture content,% M,/Z% Ll 43 [,{f)_,[/é
No. blows ;& 7 & A
correction factor &f{y"g{’;’ J o0 |7 ngt
corr. moisture content,g B ) 1,93 142
Average Corrected Moisture Content: H2. 3L
PLASTIC LIMIT TEST

2ul] 7450
wt. wet + tare,g ﬁ’ W
wt. dry + tare,g G843\ S ¥
moisture weight, g 5,‘?5(? fﬂ‘f?:,z
tare No. //{ /9
tare weight,g %,95 24 3]
dry weight,g U365 | #6. L5
moisture content,g 13.70 /2,6’6’

Average Moisture Content: f?nlrz
pr = 1L - PL : 103 i oz

N

TABLE 1 Values of (V/25)°"

V| s | v L vasye o) Vs
20 0974 24 0.995 ] 1014
21 0.979 25 1.000 29 1018
2 0.98% 26 1.005 30 1022
23 0.990 27 1.009




ATTERBERG LIMITS TEST

Project: C X L/W/c/f/“ /;V/jk”'fif Date: ;//?w‘/é/if
Location: %%50“”§2 Test By:gfjrﬂ

Reviewed By:j@iﬁ{

LIQUID LIMIT TEST

wt. wet + tare,g

wt. dry + tare,g

moisture weight,g

tare No.

tare weight, g

dry welght,g

moisture content,%

No. blows

correction factor

corr. moisture content,g

Average Corrected Moisture Content:

PLASTIC LIMIT TEST

wt. wet + tare,g

wt. dry + tare,g

moisture weight,g

tare No.

tare weight,g

dry weight,g

moisture content,g gy

Average Moisture Content:pﬂ/@)

i b 423

PI = LL - PL : /7 |
—— TABLE | Values of (N/25)° "¢

Nl vasye N | sl v | s

0 0.974 24 0.995 28 (R
0.979 25 1.000 29 1018
0.985 26 1.005 30 1.022
0.990 27 1.009

[ERFRNES]

— ot —

N



ATTERBERG LIMITS TEST

Project: Cd lf) L wﬁ;»'[fp} (,/ // ﬁl/f/;b;f/téf? Date: .:'?/[:«7 o ﬂl"f‘/
Location: /sz@“fi7 Test By: 2;7/

Reviewed By:7@ﬁﬁ

LIQUID LIMIT TEST

wt. wet + tare,g

wt. dry + tare,g

moisture weight,g

tare No.

tare weight, g

dry weilght,g

moisture content,%

No. blows

correction factor

corr. moisture content,g

Average Corrected Moisture Content:

PLASTIC LIMIT TEST

wt. wet + tare,g

wt. dry + tare,g

moisture weight,g

tare No.

tare weight,g

dry weight,g -
molisture content,g %/7;/

Average Molsture Content:,ﬂ/%/

PI = LL — PL : f/f)

§ir D 423

TABLE 1 Values of (V/25)% "

Nl vasye o v b vesy ) v s

20 0974 24 0.995 28 PO
2 0979 25 1.000 29 1018
22 .985 26 1.005 30 1022
0.990 27 1009

€*S



POROSITY, VOID RATIO, AND DEGREE OF SATURATION TESTS

Date: £ {2 %54

w—

DENSITY,
I SN P

ij',J

. AR
P T e

59

Project:

Test By:

ffi

Reviewed By: 7‘”"{7

wet sample weight,g 1:],44‘7,3

3424/

T XN

13267

[377.4

Yyet sample weight,lbs 21750 :Z,C/é v, r‘?? 2 ﬁ';"/ 3/0L/
@ oylinder volume, ft’ Q0% 4| L ed Ol s 1 ki Z, DT o
wet demsity, lb/ft’ 1259 |1 35& 2 ;; | 33, Lj’ 139, /

moisture content, %

4

we. wet sample + tare,g sa) 4lzen ] |3%0.8 | Jwas | 340/
wt. dry sample + tare,g QEE | | 264 23,0 | Bpz.5 | 5198
moisture weight,g 23,5 |27 ‘3’2/:2 Ligow | 3
tare No.

tare weight,g [”3[ f;’:t‘ai i[;z/f jv/:‘\;»i 1297
dry weight, g /l’f 5,@ fg :7" ‘Q‘ /9’916/ /‘UN ‘ /6/19")

o 4,04

175

“dyy density, 1b/ft®

fo2, 411734211124 1/09. 3|

Wb

Giporosity, %

IEREIIEINE

= T ‘

»»"x«.f'

29,3

%

[ 99,5 ]

*'"degree of saturation,

67"1)

[ G5, 01=k0 [98,0

(7)

void ratio ’ ‘

| |

Location MWNW)”) ',‘Wﬁgf;;ﬁ%,“) Fitige o5 ﬁﬁwé{/?’h‘/; Pt Gt il «/
wt. wet sample + cylinder,g /67/,3 /742,&{ Yy ) 7 é/,,g:? ’ 75’/%@5} /74/,M
cylinder weight,g w24,5 | Woe A»«;;W §olegy e |y o

iberiat @)}W'g;‘:‘”‘ ¢

Notes:

1. wet sample weight,g X 0. 022;) = welt sample weight,lb

2. Cylinder volume ’f\ j 3”(&‘; y"?”” “6 81 f/ l{

3. wet density = wet samplgweight/Cylinder volume

4. dry demsity = wet density/(l+moisture content,%/100)

5. porosity = 1 - dry demsity/(62.4 X léf)

6. degree of saturation = (moisture content/62.4) /porosity -
7. wvoid ratio = porosity/ (;-porosity)

£*S

FETUIR RRY < a f
:7@&4;;(,;,‘/&: 'l';”g,’/



DENSITY, POROSITY, VOID RATIO, AND DEGREE OF SATURATION TESTS
pProject: C4/) ém/;/f?/// Forf "gv , At Date: 2—523/‘?”59
Test By: /) F

Y.
Reviewed By: 775

Location 7 W A4 ﬁ*v‘f}z}
wt. wet sample + cylinder,g / 7/;, é /@g{:’, ;Z' 17&?'57
cylinder weight,g L’f/«')? 45) ,,.;(fa{':‘; #"5, -:,?
wet sample weight,g /2@5,? /Zfﬁ;ﬂ,? f”:;";;;.!"a!f

yet sample weight,lbs Z, gé 2/‘?5’1‘! 2, 5?5
O, OZ2)9N o205 |4 &

#
251304

@ eylinder volume, £t°

Gwet density, 1b/ft’ /?/l / Ji

wt. wet sample + tare,g 35'}."‘ ';71 ’3}"['}3:’ v 337//

wt. dry sample + tare,g 3 é-‘?’h,) J{r)gm 91} 30?,3.
moisture weight,g 3 7'/ L! !f!; '321 %‘,

tare No. @
tare weight,g / )3,/@ f"":'f'fO // 3/ /
dry weight,g /62:L‘/ ) ?‘5:’ */ /9‘9/2—

moisture content, % /q'g :j ;’4@’ /“;‘,.77

' dry density, 1lb/ft’ /0%’/{% ] /‘?(!. :,:,, /f‘ipf\:}? ] l
porosity, % ] 3?,{| Z)}ﬁ,@ l 3} lf ' l

“'"degree of saturation, % ‘ 92,3 l%[&@ l %éro 1 ,

M yoid ratio l I 1 I 1

Notes:

1. wet sample weight,g X O. 002205 = wet sample weight,lb
o G I 4 /,{
2. Cylinder volume =4 £!.Zi w _/ 0, QALY
i et =
3. wet density = wet sample weight/cylinder veolume

4. dry density = wet density/ (1+moisture content,%/100)
o I A S e
. v bt -;//‘!:'f’ LA A A O S RV Y

5. porosity = 1 - dry density/{62.4 X Q__Eéj) F pdre IR cre 7 "

6. degree of saturation = (moisture content/62.4) /porosity

7. wvoid ratioc = porosity/{1l-porosity)

£”S



CONSTANT HEAD PERMEABILITY TEST

project: L0 Levy i/ - Fort A 459 Test By: J
At
Location: w4 [ Tvpo ) Reviewed By&/ﬁzas
VLR,
K= hAt v=quantity of flow,

L=sample length,cm: f2/7’

R, =temperature correction factor for
viscosity of water different than
at 20°C o -

A=sample area,gﬁﬁ.0%0,5>éC%M

t=elapse time,sec.

h=water head,cm

Date t,sec. h,cm Water R, Vv, cc K,cm/sec
Temp.,C°

2727449\ 1417 | 12192 | 23,3 |2922 | 5547 7, 26757

27l 1427 | (2492 | 282 0727 73,296.930%

2 )faq] 2onq | 42492 233 | 0228 | ¢ 396 7, L5410

é?yfmﬁ §l7523fﬂ9¢&%73ﬁ1



CONSTANT HEAD PERMEABILITY TEST

Test By:j!r

Reviewed By:.7125

o~
g

Project:(fd&?dﬂwﬁfff*

Location: M5

VLR,
K= hAt v=quantity of flow,
L=sample length,cm:/jbi7
RTrtemperature correction factor for
viscosity of water different than
at 20°¢C .
A=sample area,cc:ﬁfg»é é
t=elapse time,sec.
h=water head,cm
Date t,sec. h,cm Water R; Vv, cc K,cm/sec
: Temp.,C°
227004 e/ 127,64 23.2 | 2827 | 50 I YL
o !
>/ 27les| ¥9 2 jzlop | 2%2 o927 | 50 [ BRI
‘ - P ‘ ~Z
a9l G2 |1%tod | 23,2 | 0 7E/| 50 [ 3048 7
E 7

4Vf‘”@jf -/, Z/,////@w}{

T




CONSTANT HEAD PERMEABILITY TEST
P
Test By: JLJ

. g
Reviewed By:r’/Q

I ’./ / fing
Project: ﬁ:¢L/ﬁJw{”/”fnﬁiéﬁu53

Location: M= [7bﬂ)

VLR,
K= hAt v=quantity of flow,  _
L=sample length,cm: /2 /
Rthemperature correction factor for
viscosity of water different than
at 20°C v .
A=sample area,Cé&: Qﬁ, 4 L c
t=elapse time,sec.
h=water head,cm
Date t,sec. h,cm Water R, Vv, cc K,cm/sec
Temp.,C°
Lionaf| 1456 |1zhoy | 3% | 428 | §O - Lo
2/27/6¢ | 1901 ! 2p04 | 233 T IE 50 Lerrnd
’ / | 7 o » L B TS P - ~ v -7
WS/ 358 jz/. 04 |27 3 228 | S0 & D)0




CONSTANT HEAD PERMEABILITY TEST

. ) LN PP -~

Project: éj%d?&ww/ V Fer »gvfj Test By: /)

Location: M - Reviewed By:%ﬁﬂ*g)
VLR,

K= hAt V=quantity of flow,

L=sample length,cm: /Z 7/

R. =temperature correction factor for
viscosity of water different than
at 20°C

A=sample area,cc: #0%59

t=elapse time,sec.

h=water head,cm

T:

Date t,sec. h,cm Water R, Vv, cc K,cm/sec
Temp.,C°

e 122 ] . e ; [ Y . - P “ - < e
e 2oz] |iFed 1933 g0 = 2964100
e ema | ]S - o T - e
e - ‘/‘ l”l &2‘3 ‘,"! k,f(O L //)”:5; “/ t": s ;’,,_w "“ 25/ 5/2?[ '/»,/,)\J
- Y ’ , e e e,y NG
P / H Q H /D gy D4 g 5.5 R 2“5 § LYY

‘..:;'"'
Jueege WALy em/sep

€”S




CONSTANT HEAD PERMEABILITY TEST

. f oS Sy
Project: é:ﬁqf gam/hﬁ£»<£2v~ s,

Location: /Mk/“é7

Test By: JJ

Reviewed By:;77y§

VLR,
K= hAt v=quantity of flow,
L=sample length,cm: /2/77
R, =temperature correction factor for
viscosity of water different than
at 20°C R
A=sample area,cc:L%Clﬁgi
t=elapse time,sec.
h=water head,cm
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FALLING HEAD PERMEABILITY TEST
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K= 2.303aL/At][ logm(ho/hf) IR,
L=sample length,cm: /2,70
R; =temperature correction factor for
viscosity of water different than
at 20°C ~
A=sample area,cm’: 40, ¢
t=elapse time,sec.
h = initial height of water head,cm
h.= final height of water head,cm
a =inside area of standpipe,cm?:d, Y7 T
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FALLING HEAD PERMEABILITY TEST
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FALLING HEAD PERMEABILITY TEST
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Geo-Solutions, Inc.

2903 Anderson Drive
Ralelgh, NC 27608

)
-
)
&
(919) 783-0345 .

February 5, 1998

Mr. T. Patrick Shillington, P.E.

Engineering and Environmental Science Company
3008 Anderson Drive

Suite 102

Raleigh, NC 27609

RE: Fort Bragg, N.C.
Aquifer Testing Results

Dear Bob:

The purpose of this correspondence is to present the results of the aquifer testing
conducted on six monitoring wells at the Fort Bragg Construction and Demolition
Disposal Area at Fort Bragg, North Carolina. The aquifer testing was performed on
January 14 and 27, 1998. The testing consisted of rising and falling head tests (slug tests)
on monitoring wells MW-4, MW-5, MW-6, MW-7, MW-8 and MW-9. The tests were
conducted by Mr. Richard Bolich of Geo-Solutions, Inc. The purpose of the testing was
to assess the values of horizontal hydraulic conductivity (K) at various locations within the
water table aquifer at the site.

The tests were performed using a 5.2 foot solid PVC slug to displace water inside
the wells. A 20 pounds per square inch (psi) pressure transducer was used to measure
water level fluctuations during each test. The pressure transducer and cable were
decontaminated with an Alconox solution and a distilled water rinse before use in each
well. The pressure transducer was then attached to an electronic data logger (In-Situ
SE1000C). '

The first portion of each test was a falling head test that measured the rate
water levels fell back to static condition after the injection of the PVC slug. Water level
data from the transducer was recorded at logarithmic time intervals by the data logger.
The falling head test was terminated after water levels had recovered to generally within
95% of their pre-test (static) level.



Engineering & Environmental Science Company
Fort Bragg, NC
Aquifer Slug Testing Report

A rising head test was then performed after the falling head test was completed.
The rising head test was conducted by initiating a new logarithmic recording step on the
data logger simultaneously with the removal of the slug. The data was checked with hand
held readings, and the test was terminated after water levels had recovered to within 95%
of the pre-test level. A rising head test was not performed on MW-7 due to the very slow

recovery rate.

The slug test data was analyzed using the Bouwer and Rice method (Bouwer and
Rice, 1976; Bouwer, 1989a, 1989b) which is an appropriate method for the unconfined
aquifer at this site. The Bouwer and Rice method accounts for partial penetration effects
and changing aquifer thickness (water table conditions). A packing porosity of 25 percent
for the well filter pack was assumed.

The results of the slug test data analyses using the Bouwer and Rice method are
summarized on the table below:

WELL HYDRAULIC TYPE OF | TOTAL DEPTH OF
CONDUCTIVITY TEST WELL (feet)
(centimeters/second)

MW-4 1.66 x 10-4 Falling Head 80.0
MW-4 7.26 x 10-4 Rising Head 80.0
MW-5 1.14 x 10-4 Falling Head 78.0
MW-3 1.02 x 10-4 Rising Head 78.0
MW-6 3.71 x 10-3 Falling Head 94.5
MW-6 4.79 x 10-5 Rising Head 94.5
MW-7 2.49 x 10-5 Falling Head 128.0
MW-8 3.89 x 10-3 Falling Head 60.0
MW-8 6.37 x 10-4 Rising Head 60.0
MW-9 2.91 x 10-5 Falling Head 136.0
MW-9 2.50 x 10-5 Rising Head 136.0

The geometric average of these estimates of the hydraulic conductivity for the
water table is 1.01 x 104 cm/sec (0.29 feet per day). This value may be considered a
reasonable estimate of the hydraulic conductivity of the water table aquifer at the Fort
Bragg Construction and Demolition Disposal Area site.

Slugrpt



Engineering & Environmental Science Company
Fort Bragg, NC
Aquifer Stug Testing Report

I hope this report is satisfactory and useful. If I may be of any further assistance,
please contact me at any time.

Very Truly Yours,

GEO-SOLUTIONS, INC.

%. Béolich, P.G.

President

reb/REB

enclosures:  Slug Test Data Analyses Plates

Slugrpt
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 American Environmental Network

3000 Weston Parkway * Cary, NC 27513 ¢ (919) 677-0090  Fax (919) 677-0427 » 1-800-444-9919

(YA ({
ot
January 26, 1998 ) &gﬂ/‘” M[ K‘/’»’/

. Y
kw W A
P WX W
: » .M
, v N\ 5
Richard Rust C}’ $4 v
5641 Piper Drive b v 5o
Fuquay-Varina, NC 27526 _T?J EMAUN”
o L
Y e
AEN Project No.: 2492001/9801164 e

AEN Reference No.: wos01234
Cclient Project I.D.: C&D LANDFILL FT. BRAGG

Dear Mr. Rust:

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

The samples were received intact.

Analyses were performed according to approved methodologies and meet

the requirements of the AEN 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 AEN for your sample analysis. Please do not
hesitate to call me at 1-$19-677-~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,

AEN, Inc.

W

SQ Project Management

Analvtical Sevvices For The Environment



IEA/AEN-NORTH CAROLINA CERTIFICATIONS

Alabama DW 40210
Arizona DW,WW (Radiolog. Only) AZ0572
California DW, WW, HW 1768
Radiolog.
Connecticut DW, WW, Radiolog. PH-0135
Iowa wWw 352
Kansas DW, HW, WW, Radiolog. E-10158
Kentucky DW 90049
Maryland DW, Radiolog. - 259
Massachusetts DW, Ww M-NCO039
New Jersey DW, WW 67719
Radiolog. 67681
New York Radiolog. 11422
North Carolina DwW DW 37720
wWw WW 84
Radiolog. Rad 37720
South Carolina DW, WW HW 99021
Tennessee DW 02914
UST App List
Utah Radiolog. E-206
RCRA E-226
Virginia DW, Radiolog. 00179
West Virginia DW, Radiolog. 9908C
Wisconsin wwW 998051010

DW=Drinking Water ~WW=Wastewater HW=Hazardous Waste Radiolog.= Radiological

Revis.11/97
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INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-001 Date Received: 01/16/98
IEA Sample Number: 980116401 Date Sampled: 01/16/98
Client Name: RICHARD RUST Date Analyzed: 01/22/98
Client Project: cs&D LANDFILL FT. BRAGG Lab File ID: 0122K13.D
sample Identification: MW -3 Analyst: COLLINS
Matrix: (soil/water) WATER Dilution Factor: 1.0
¢ Moisture: not dec.

QUANT LIMIT: RESULT:

CAS NO. COMPOUND ug/1 ug/1 0
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 U
75-00-3 Chloroethane 10 10 T ]
74-97-5 Bromochloromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 U
75-69-4 Trichlorofluoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 i,1-Dichloroethene 5 5 U
75-34-3 1,1—D1chloroethane 5 5 U
156-59-2 Cls—l,Z—chhloroethene 5 5 U
156-60-5 Trans—l,Z—Dichloroethene 5 5 U
67-66-3 Chloroform 5 5 U
107-06-2 i,2-Dichloroethane 5 5 U
78-93-3 2~-Butanone 100 100 U
71-55-6 1,1,1-Trlchloroethane 5 5 U
56-23-5 Carbon Tetrachloride 10 10 U |
108-05-4 Vinyl Acetate 50 50 U
J5-27-4 Bromodichloromethane 5 5 [§]
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloropropane 5 5 U
1T0061-01-5 | Cis-1,3-Dichloropropene 10 10 U
79-01-6 Trichnloroethene 5 5 U
124-48-1 Dibromochloromethane 5 5 U
79-00-5 1. 1,2-Trichloroethane 5 5 U
71-43-2 Benzene 5 5 U |
75-15-0 Carbon Disulfide 100 100 U
1T0061-02-6 | Trans-1,3-Dichloropropene 10 10 U
75-25-2 Bromoform 5 5 U
591-78-6 2 -Hexanone 50 50 U
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tetracnlorocethene 5 5 U
79-34-5 1L;,2,2~Tetrachloroethane 5 5 U

FORM

I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS,

INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-001 Date Received: 01/16/98
IEA Sample Number: 980116401 Date Sampled: 01/16/98
Client Name: RICHARD RUST Date Analyzed: 01/22/98
Client Project: Cc&D LANDFILL FT. BRAGG Lab File ID: 0122K13.D
Sample Identification: MW-3 Analyst: COLLINS
Matrix: (goil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.

QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/l ug/l 0
108-88-3 Toluene 5 5 U
108-90-7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 U
100-42-5 Styrene 10 10 U
96-18-4 1,2,3-Trichloropropane 15 15 U
110-57-6 Trange-1, 4-Dichloro-2-Butene 100 100 U
96-12-8 1,2-Dibromo-3-Chloropropane 25 25 U
630-20-6 1,1,1,2—Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 U
106-93-4 1,2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 U
106-46-7 1,4-Dichlorobenzene 5 5 9]
95-50-1 1, 2-Dichlorobenzene 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET
METHOD 8260

IEA Project Number: 2492-002 Date Received: 01/28/98
IEA Sample Number: 980126801 Date Sampled: 01/27/98
Client Name: RICHARD RUST Date Analyzed: 02/04/98
Client Project: C&D LANDFILL FORT BRAGG Lab File ID: 0204K17.D

Sample Identification: MW-4 Analyst: COLLINS

Matrix: (soil/water) WATER Dilution Factor: 1.0
% Molsture: not dec.
QUANT LIMIT: RESULT:

CAS NO. COMPOUND ug/1 ug/1 0
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 u
75-00-3 Chloroethane 10 10 U
74-97-5 Bromochloromethane 5 5 9]
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 u
7T5-69-4 Trichlorot luoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1, 1-Dichloroethene 5 5 U
75-34-3 1,1-Dichloroethane 5 5 U
156-59-2 Cis-1,2-Dichloroethene 5 5 U
156-60-5 Trans-1, 2-Dichloroethene 5 5 U
67-66-3 Chloroform 5 58
107-06-2 1,2-Dichloroethane 5 5 U
78-93-3 2-Butanone 100 100 u
71-55-6 1,1,1-Trichloroethane 5 5 U
56-23-5 Carbon Tetrachloride 10 10 U
108-05-4 Vinyl Acetate 50 50 U
75-27-4 Bromodichloromethane 5 5 U
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloropropane 5 5 g
10061-01-5 | Cis-1,3-Dichloropropene 10 10 U
79-01-6 Trichloroethene 5 5 U
124-48-1 Dibromochloromethane 5 5 U
79-00-5 1,1,2-Trichloroethane 5 5 U
71-43-2 Renzene 5 5 U
75-15-0 Carbon Disulfide 100 100 U
10061-02-6 | Trans-1,3-Dichloropropene 10 10 U
75-25-2 Bromoform 5 5 U
591-78-6 2 -Hexanone 50 50 U
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tetracnloroethene 5 5 U
79-34-5 i.1,2,2-Tetrachloroethane 5 ) U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET
METHOD 8260

IEA Project Number: 2492-002 Date Received: 01/28/98
TEA Sample Number: 980126801 Date Sampled: 01/27/98
Client Name: RICHARD RUST Date Analyzed: 02/04/98
Client Project: C&D LANDFILL FORT BRAGG L.ab File 1ID: 0204K17.D
Sample Identification: MW-4 Analyst: COLLINS
Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moigture: not dec.

QUANT L/IMIT: RESULT:

CAS NO. COMPOUND ug/l ug/1 Q
108-88-3 Toluene 5 5 U
108-90-"7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 U
100-42-5 Styrene 10 10 U
96-18-4 1,2,3-Trichloropropane 15 15 U
110-57-6 Trancs-1,4-Dichloro-2-Butene 100 100 U
96-12-8 1,2-Dibromo-3-Chloropropane 25 25 U
630-20-6 1,1,1,2-Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 U
106-93-4 1, 2-Dibromoethane 5 5 U
1330-20-7 XyTene (Total) 5 5 U
106-46-7 1,4-Dichlorobenzene 5 5 9]
95-50-1 1,2-Dichlorobenzene 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS,

INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET
METHOD 8260

IEA Project Number: 2492-001 Date Received: 01/16/98
IEA Sample Number: 980116402 Date Sampled: 01/16/98
Client Name: RICHARD RUST Date Analyzed: 01/22/98
Client Project: C&D LANDFILL FT. BRAGG Lab File 1ID: 0122K14.D
Sample Identification: MW-4 Analyst: COLLINS
Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.

QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1 0
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 U
75-00-3 Chlorocethane 10 10 U
74-97-5 Bromochloromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 U
75-69-4 Trichlorofluoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1, 1-Dichloroethene 5 5 U
75-34-3 1,1-Dichloroethane 5 5 U
156-59-2 Cis-1,2-bichloroethene 5 5 U
156-60-5 Trans-1, 2-Dichloroethene 5 5 U
67-66-3 Chloroform 5 78
107-06-2 1,2-Dichloroethane 5 5 [§)
78-93-3 2-Butanone 100 100 u
71-55-6 1,1,1-Trichloroethane 5 5 [§)
56-23-5 Carbon Tetrachloride 10 10 U
108-05-4 Vinyl Acetate 50 50 U
75-27-4 Bromodichloromethane 5 5 U
74-95-3 Dibromomethane 10 10 U
78-87-5 i,2-Dichloropropane 5 5 U
10061-01-5 | Cis-1,3-Dichloropropene 10 10 8]
79-01-6 Trichloroethene 5 5 U
124-48-1 Dibromochloromethane 5 5 U
79-00-5 1,1,2-Trichloroethane 5 5 8]
71-43-2 Benzene 5 5 U
75-15-0 Carbon Disulfide 100 100 U
T0061-02-6 | Trans-1,3-Dichloropropene 10 10 U
75-25-2 Bromoform 5 5 U
591-78-6 2 -Hexanone 50 50 U
108-10-1 4-Methyl-2-Pentanone 100 100 8]
127-18-4 Tetrachloroethene 5 5 U
79-34-5 1-1.2.2-Tetrachloroethane 5 5 U

FORM I

VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.

METHOD 8260

IEA Project Number: 2492-001

IEA Sample Number: 980116402

Client Name:

RICHARD RUST

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

Date Received: 01/16/98

Date Sampled: 01/16/98

Date Analyzed: 01/22/98

Client Project: C&D LANDFILL FT. BRAGG L.ab File ID: 0122K14.D
Sample Identification: MW-4 Analyst: COLLINS
Matrix: (goil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.

QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/l ug/l 0
108-88-3 Toluene 5 5 8)
108-90-7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 U
100-42-5 Styrene 10 10 U
96-18-4 1,2,3-Trichloropropane 15 15 [§)
110-57-6 Tranc-1, 4-Dichloro-2-Butene 100 100 8]
96-12-8 1,2-Dibromo-3-Chloropropane 25 25 U
630-20-6 1,1,1,2—Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 U
106-93-4 1,2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 U
T06-46-7 1,4-Dichlorobenzene 5 5 U
95-50-1 1, 2-Dichlorobenzene 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET
METHOD 8260

TEA Project Number: 2492-001 Date Received: 01/16/98
IEA Sample Number: 980116403 Date Sampled: 01/16/98
Client Name: RICHARD RUST Date Analyzed: 01/22/98
Client Project: C&D LANDFILL FT. BRAGG Lab File ID: 0122K15.D
Sample Identification: MW-5 Analyst: COLLINS
Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.

QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1 0
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 U
75-00-3 Chloroethane 10 10 U
74-97-5 Bromochloromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 U
75-69-4 Trichlorof luoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1, 1-Dichloroethene 5 5 U
75-34-3 1,1-Dichloroethane 5 5 U
156-59-2 Cis-1,2-Dichloroethene 5 5 U
156-60-5 Trans-1, 2-Dichloroethene 5 5 U
67-66-3 Chloroform 5 8
107-06-2 1,2-Dichloroethane 5 5 U
78-93-3 2 -Butanone 100 100 U
71-55-6 1,1,1-Trichloroethane 5 5 U
56-23-5 Carbon Tetrachloride 10 10 4]
108-05-4 Vinyl Acetate 50 50 U
75-27-4 Bromodichloromethane 5 5 U
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloroproparne 5 5 U
10061-01-5 | Cis-1,3-Dichloropropene 10 10 U
79-01-6 Trichloroethene 5 5 U
124-48-1 Dibromochloromethane 5 5 U
79-00-5 1,1,2-Trichloroethane 5 5 U
71L-43-2 Benzene 5 5 u
75-15-0 Carbon Disulfide 100 100 U
T0061-02-6 | Trans-1,3-Dichloropropene 10 10 U
75-25-2 Bromoform 5 5 U
591-78-6 2 -Hexanone 50 50 U
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tetrachloroethene 5 5 U

| 79-34-5 1,1,7,2-Tetrachloroethane 5 5 U

FORM I

VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-001

IEA Sample Number: 980116403

Client Name:

RICHARD RUST

Client Project: C&D LANDFILL FT. BRAGG

Sample Identification: MW-5

Matrix: (goil/water) WATER

Date Received: 01/16/98
Date Sampled: 01/16/98
Date Analyzed: 01/22/98
Lab File ID: 0122K15.D
Analyst: COLLINS

Dilution Factor: 1.0

% Moisture: not dec.
QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1 Q
108-88-3 Toluene 5 5 U
108-90-7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 U
100-42-5 Styrene 10 10 U
96-18-4 1,2,3-Trichloropropane 15 15 U
110-57-6 Trans-1,4-Dichloro-2-Butene 100 100 9]
96-12-8 1, 2-Dibromo-3-Chloropropane 25 25 U
630-20-6 1,1,1,2-Tetrachlorcethane 5 5 U
107-13-1 Acrylonitrile 200 200 U
106-93-4 1,2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 U
106-46-7 1,4-Dichlorobenzene 5 5 U
95-50-1 1,2-Dichlorobenzene 5 5 U

FORM 1 VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS,

INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-001 Date Received: 01/16/98
IEA Sample Number: 980116404 Date Sampled: 01/16/98
Client Name: RICHARD RUST Date Analyzed: 01/22/98
Client Project: C&D LANDFILL FT. BRAGG Lab File ID: 0122K16.D
Sample Identification: MW-6 Analyst: COLLINS
Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.

QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1 0
74-87-3 Chlorcmethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 U
75-00-3 Chloroethane 10 10 U
74-97-5 Bromochloromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 U
75-69-4 Trichlorof luoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1, 1-Dichloroethene 5 -5 U
765-34-3 1,1-Dichloroethane 5 5 U
156-59-2 Cics-1,2-Dichloroethene 5 5 U
156-60-5 Trans-1, 2-Dichloroethene 5 5 U
67-66-3 Chloroform 5 6
107-06-2 1,2-Dichloroethane 5 5 U
78-93-3 2-Butanone 100 100 U
71-55-6 1,1,1-Trichloroethane 5 5 8]
56-23-5 Carbon Tetrachloride 10 10 U
108-05-4 Vinyl Acetate 50 50 U
T5-27-4 Bromodichloromethane 5 5 [§)
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloropropane 5 5 U
10061-01-5 | Cis-1,3-Dichloropropene 10 10 U
79-01-6 Trichnloroethene 5 5 U
124-48-1 Dibromochloromethane 5 5 U
79-00-5 1,1,2-Trichloroethane 5 5 U
71-43-2 Benzene 5 5 U
75-15-0 Carbon Disulfide 100 100 U
10061-02-6 | Trans-1,3-Dichloropropene 10 10 U
75-25-2 Bromoform 5 5 U
591-78-6 2 -Hexanone 50 50 8]
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tetrachloroethene 5 5 U
79-34-5 1,1.2,2-Tetrachloroethane 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS,
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

INC.

METHOD 8260

IEA Project Number: 2492-001 Date Received: 01/16/98
IEA Sample Number: 980116404 Date Sampled: 01/16/98
Client Name: RICHARD RUST Date Analyzed: 01/22/98
Client Project: c&D LANDFILL FT. BRAGG Lab File 1ID: 0122K16.D
Sample Identification: MW-6 Analyst: COLLINS
Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.

QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1 0
108-88-3 Toluene 5 5 U
108-90-7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 U
100-42-5 Styrene 10 10 U
96-18-4 1,2,3-Trichloropropane 15 15 U
110-57-6 Trans-1, 4-Dichloro-2-Butene 100 100 U
96-12-8 1,2-Dibromo-3-Chloropropane 25 25 U
630-20-6 l,1,1,2—Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 U
106-93-4 1, 2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 U
106-46-7 1,4-Dichlorobenzene 5 5 U
95-50-1 1, 2-Dichlorobenzene 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET
METHOD 8260

IEA Project Number: 2492-001 Date Received: 01/16/98
IEA Sample Number: 980116405 Date Sampled: 01/16/98
Client Name: RICHARD RUST Date Analyzed: 01/22/98
Client Project: C&D LANDFILL FT. BRAGG L.ab File ID: 0122K17.D

Sample Identification: MW-7 Analyst: COLLINS

Matrix: (soil/water) WATER Dilution Factor: 1.0
¢ Moisture: not dec.
QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1l 0
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 [§)
75-00-3 Chloroethane 10 10 U
74-97-5 Bromochloromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64~1 Acetone 100 100 U
T5-69-4 Trichlorof luoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1, 1-Dichloroethene 5 5 U
75-34-3 1,I-Dichloroethane 5 5 U
156-59-2 Cigs-1,2-Dichloroethene 5 5 U
156-60-5 Trans-1, 2-Dichloroethene 5 5 U
67-66-3 Chloroform 5 5 U
107-06-2 1,2-Dichloroethane 5 5 U
78-93-3 2-Butanone 100 100 U
71-55-6 1,1,1-Trichloroethane 5 5 U
56-23-5 Tarbon Tetrachloride 10 10 U
108-05-4 Vinyl Acetate 50 50 U
T5-27-4 Bromodichloromethane 5 5 U
74-95-3 Dibromomethane 10 10 U
78-87-5 1, 2-Dichloropropane 5 5 U
10061-01-5 | Cis-1,3-Dichloropropene 10 10 U
79-01-6 Trichloroethene 5 5 U
124-48-1 Pibromochloromethane 5 5 U
79-00-5 1,1,2-Trichloroethane 5 5 U
71-43-2 Benzene 5 5 u
75-15-0 Carbon Disulfide 100 100 [§)
10061-02-6 | Trans-1,3-Dichloropropene 10 10 . U
75-25-2 Bromoform 5 5 U
591-78-6 2 -Hexanone 50 50 u
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tefrachloroethene 5 5 U
79-34-5 1.1,2,2-Tetrachloroethane 5 5 8]

FORM I

VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.

METHOD 8260

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

IEA Project Number: 2492-001 Date Received: 01/16/98
IEA Sample Number: 980116405 Date Sampled: 01/16/98
Client Name: RICHARD RUST Date Analyzed: 01/22/98
Client Project: C&D LANDFILL FT. BRAGG Lab File ID: 0122K17.D
Sample Identification: MW -7 Analyst: COLLINS
Matrix: (soil/watex) WATER Dilution Factor: 1.0
% Moisture: not dec.

QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1 0
108-88-3 Toluene 5 5 9)
108-90-7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 U
100-42-5 styrene 10 10 U
96-18-4 1,2,3-Trichloropropane 15 15 U
1710-57-6 Trans-1,4-Dichloro-2-Butene 100 100 U
96-12-8 1, 2-Dibromo-3-Chloropropane 25 25 U
630-20-6 l,1,1,2—Tetrachloroethane 5 5 9]
107-13-1 Acrylonitrile 200 200 U
106-93-4 1, 2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 U
106-46-17 1,4-Dichlorobenzene 5 5 U
95-50-1 1, 2-Dichlorobenzene 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS,

INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-002 Date Received: 01/28/98
IEA Sample Number: 980126802 Date Sampled: 01/27/98
Client Name: RICHARD RUST Date Analyzed: 02/04/98
Client Project: C&D LANDFILL FORT BRAGG Lab File ID: 0204K18.D
Sample Identification: MW-7 Analyst: COLLINS
Matrix: (goil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.

QUANT LIMIT: RESULT:

CAS NO. COMPOUND ug/1 ug/1 0
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 U
75-00-3 Chlorcethane 10 10 U
74-97-5 Bromochloromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64~-1 Acetone 100 100 u
75-69-4 Trichlorof luoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1,1-Dichloroethene 5 5 [§]
75-34-13 1,1-DichlToroethane 5 5 U
156-59-2 Cis-1,2-Dichloroethene 5 5 U
156-60-5 Trans-1, 2-Dichloroethene 5 5 U
67-66-3 Chloroform 5 5 U
107-06-2 1,2-Dichloroethane 5 5 U
78-93-3 2-Butanone 100 100 U
71-55-6 1,1,1-Trichloroethane 5 5 9)
56-23-5 Carbon Tetrachloride 10 10 U
108-05-4 Vinyl Acetate 50 50 U
75-27-4 Bromodichloromethane 5 5 U
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloropropane 5 5 U
i0061-01-5 | Cig-1,3-Dichloropropene 10 10 U
79-01-6 Trichloroethene 5 5 U
124-48-1 Dibromochloromethane 5 5 4]
79-00-5 1,1,2-Trichloroethane 5 5 U
71-43-2 Benzene 5 5 U
75-15-0 Carpbon Disulfide 100 100 [§)
10061-02-6 | Trans-1,3-Dichloropropene 10 10 U
75-25-2 Bromoform 5 5 §)
591-78-6 2 -Hexanone 50 50 U
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tetrachloroethene 5 5 U
79-34-5 1.1.2.2-Tetrachloroethane 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS,

INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET
METHOD 8260

IEA Project Number: 2492-002 Date Received: 01/28/98
IEA Sample Number: 980126802 Date Sampled: 01/27/98
Client Name: RICHARD RUST Date Analyzed: 02/04/98
Client Project: Cc&D LANDFILL FORT BRAGG Lab File ID: 0204K18.D
Sample Identification: MW-7 Analyst: COLLINS
Matrix: (goil/water) WATER Dilution Factor: 1.0
$ Moisture: not dec.

QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1 0
108-88-3 Toluene 5 5 U
108-90-7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 9]
100-42-5 Styrene 10 10 U
96-18-4 1,2,3-Trichloropropane 15 15 U
110-57-6 Trane-1,4-Dichloro-2-Butene 100 100 [8)
96-12-8 1,2-Dibromo-3-Chloropropane 25 25 U]
630-20-6 l,1,1,2—Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 U
106-93-4 1,2-Dibromoethane 5 5 U
1330-20-7 Xylene {Total) 5 5 U
106-46-"7 1,4-Dichlorobenzene 5 5 U
95-50-1 1,2-Dichlorobenzene 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-001 Date Received: 01/16/98
IEA Sample Number: 980116406 Date Sampled: 01/16/98
Client Name: RICHARD RUST Date Analyzed: 01/23/98
Client Project: Cc&D LANDFILIL FT. BRAGG Lab File 1ID: 0123K03.D
Sample Identification: TRIP Analyst: COLLINS
Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.

QUANT LIMIT: RESULT:

CAS NO. COMPOUND ug/l ug/l Q
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 U
75-00-3 Chloroethane 10 10 U
74-97-5 Bromochioromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 U
75-69-4 Trichlorof luoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1,1-Dichloroethene 5 5 U
75-34-3 1,1-Dichloroethane 5 5 U
156-59-2 Cis-1,2-Dichloroethene 5 5 U
1i56-60-5 Trans-1, 2-Dichloroethene 5 5 U
67-66-3 Chloroform 5 5 U
107-06-2 1,2-Dichloroethane 5 5 U
78-93-3 2 -Butanone : 100 100 U
71-55-6 l,l,l—TriChloroethane 5 5 U
56-23-5 Carbon Tetrachloride 10 10 U
108-05-4 Vinyl Acetate 50 50 U
75-27-4 Bromodichloromethane 5 5 8]
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloropropane 5 5 U
10061-01-5 | Cis-1,3-Dichloropropene 10 10 U
79-01-6 Trichloroethene 5 5 U
124-48-1 Dibromochloromethane 5 5 U
79-00-5 1,1,2~Trichloroethane 5 5 U
71-43-2 Benzene 5 5 U
75-15-0 Carbon Disulfide 100 100 [§]
T0061-02-6 | Trans-1,3-Dichloropropene 10 10 U
75-25-2 Bromoform 5 5 U
591-78-6 2 -Hexanone 50 50 9)
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tetracnioroethene 5 5 U
79-34-5 l,1,2,2—Tetrachloroethane 5 5 U

FORM I VOA



INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.

METHOD 8260

IEA Project Number: 2492-001

IEA Sample Number: 980116406

Client Name:

RICHARD RUST

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

Date Received: 01/16/98

Date Sampled: 01/16/98

Date Analyzed: 01/23/98

Client Project: C&D LANDFILL FT. BRAGG L.ab File ID: 0123K03.D
Sample Identification: TRIP Analyst: COLLINS
Matrix: (soil/water) WATER Dilution Factor: 1.0
¥ Moisture: not dec.

QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/l ug/l @]
108-88-3 Toluene 5 5 9]
108-90-7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 §)
100-42-5 styrene 10 10 g
96-18-4 1,2,3-Trichloropropane 15 15 U
110-57-6 Trans-1,4-Dichloro-2-Butene 100 100 U
96-12-8 1, 2-Dibromo-3-Chloropropane 25 25 U
630-20-6 1,1,1,2-Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 9]
106-93-4 1,2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 U
106-46-77 1,4-Dichlorobenzene 5 5 U
95-50-1 1, 2-Dichlorobenzene 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS,

INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-001

IEA Sample Number: VBLKKW

Date Received:

Date Sampled:

Client Name: RICHARD RUST Date Analyzed: 01/22/98
Client Project: Cc&D LANDFILL FT. BRAGG LLab File ID: 0122K02.D
Sample Identification: VBLKKW Analyst: COLLINS
Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.

QUANT LIMIT: RESULT:

CAS NO. COMPOUND ug/l ug/l Q
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 U
75-00-3 Chloroethane 10 10 U
74-97-5 Bromochloromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 u
T5-69-4 Trichlorof luoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1,1-Dichloroethene 5 5 U
75-34-3 1,1-Dichloroethane 5 5 U
156-59-2 Cis-1,2-Dichloroethene 5 5 U
156-60-5 Trans-1, 2-Dichloroethene 5 5 [§)
67-66-3 Chloroform 5 5 U
107-06-2 1,2-Dichloroethane 5 5 [9)
78-93-3 2-Butanone 100 100 U
71-55-6 1,1,1-Trichloroethane 5 5 U
56-23-5 Carbon Tetrachloride 10 10 ]
108-05-4 Vinyl Acetate 50 50 U
T5-27-4 Bromodichloromethane 5 5 U
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloropropane 5 5 U
10061-01-5 | Cis-1,3-Dichloropropene 10 10 U
79-01-6 Trichloroethene 5 5 U
124-48-1 Dibromochloromethane 5 5 U
79-00-5 1,1,2-Trichloroethane 5 5 U
71-43-2 Benzene » 5 5 u
75-15-0 Carbon Disulfide 100 100 [§)
10061-02-6 | Trans-1,3-Dichloropropene 10 10 U
T5-25-2 Bromoform 5 5 U
591-78-6 2 -Hexanone 50 50 U
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tetracnloroethene 5 5 U
79-34-5 1.1.2,2-Tetrachloroethane 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET
METHOD 82690

IEA Project Number: 2492-001

IEA Sample Number: VBLKKW

Client Name:

RICHARD RUST

Client Project: C&D LANDFILL FT. BRAGG

Sample Identification: VBLKKW

Matrix: (soil/water) WATER

% Moisture: not dec.

Date Received:

Date Sampled:

Date Analyzed: 01/22/98
Lab File ID: 0122K02.D
Analyst: COLLINS

Dilution Factor: 1.0

QUANT LIMIT: RESULT:

CAS NO. COMPOUND ug/1 ug/1 Q
108-88-3 Toluene 5 5 U
108-90-7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 9]
100-42-5 Styrene 10 10 U
96-18-4 1,2,3-Trichloropropane 15 15 U
110-57-6 Trans-1,4-Dichloro-2-Butene 100 100 U
96-12-8 1, 2-Dibromo-3-Chloropropane 25 25 U
630-20-6 1,1,1,2—Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 9]
106-93-4 1,2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 )
1706-46-77 1,4-Dichlorobenzene 5 5 U
95-50-1 1, 2-Dichlorobenzene 5 5 g

FORM I VOA




IEA Project Number:

INDUSTRIAL & ENVIRONMENTAL ANALYSTS,

INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET
METHOD 8260

2492-001

IEA Sample Number: VBLKKX

Date Received:

Date Sampled:

Client Name: RICHARD RUST Date Analyzed: 01/23/98
Client Project: C&D LANDFILL FT. BRAGG Lab File ID: 0123K02.D
Sample Identification: VBLKKX Analyst: COLLINS
Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.

QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1 0
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 U
75-00-3 Chloroethane 10 10 U
74-97-5 Bromochloromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 u
75-69-4 Trichlorofluoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1,1-Dichloroethene 5 5 [9]
75-34-3 T,1-Dichloroethane 5 5 U
156-59-2 Cis-1,2-Dichloroethene 5 5 U
156-60-5 Trans-1, 2-Dichloroethene 5 5 U
67-66-3 Chloroform 5 5 U
107-06-2 1,2-Dichloroethane 5 5 U
78-93-3 2-Butanone 100 100 U
71-55-6 1,1, 1-Trichloroethane 5 5 U
56-23-5 Carbon Tetrachloride 10 10 U
108-05-4 Vinyl Acetate 50 50 U
75-27-4 BEromodichloromethane 5 5 4]
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloropropane 5 5 U
10061-01-5 | Cis-1,3-Dichloropropene 10 10 U
79-01-6 Trichloroethene 5 5 U
124-48~1 Dibromochloromethane 5 5 U
79-00-5 1,1,2-Trichloroethane 5 5 8]
71-43-2 Benzene 5 5 U
75-15-0 Carbon Disulfide 100 100 U
10061-02-6 | Trans-1, 3-Dichloropropene 10 10 U
75-25-2 Bromoform 5 5 U
591-78-6 2-Hexanone 50 50 U
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tetrachloroethene 5 5 U
79-34-5 1. 1,2 . 2-Tetrachloroethane 5 5 U

FORM I

VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET
METHOD 8260

IEA Project Number: 2492-001

IEA Sample Number: VBLKKX

Client Name:

RICHARD RUST

Client Project: C&D LANDFILL FT. BRAGG

Sample Identification: VBLKKX

Matrix: (soil/water) WATER

Date Received:

Date Sampled:

Date Analyzed: 01/23/98
Lab File ID: 0123K02.D
Analyst: COLLINS

Dilution Factor: 1.0

% Moisture: not dec.
QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1 0
108-88-3 Toluene 5 5 U
108-90-7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 U
100-42-5 Styrene 10 10 U
96-18-4 1,2,3-Trichloropropane 15 15 U
110-57-6 Trans-1,4-Dichloro-2-Butene 100 100 U
96-12-8 1, 2-Dibromo-3-Chloropropane 25 25 U
630-20-6 1,1,1,2-Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 U
106-93-4 1,2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 U
106-46-"7 1,4-Dichlorobenzene 5 5 U
95-50-1 1,2-Dichlorobenzene 5 5 U

FORM I VOA




4A

SW-846 VOLATILE METHOD BLANK SUMMARY

CLIENT SAMPLE NO.

VBLKKW

Lab Name: AEN-NC Method: 8260

Lab Code: AEN Case No.: 2492-001

0122K02.D Lab Sample ID:

Lab File ID:

Date Analyzed: 01/22/98 Time Analyzed:

GC Column: DB-624 ID: .530 (mm) Heated Purge:

Instrument ID: MSD11

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES,

SDG No.: 01164
VBLKKW
10:57

(Y/N) N

MS AND MSD:

LAB
FILE ID

LAB
SAMPLE ID

CLIENT
SAMPLE NO.

TIME
ANALYZED

MW-3 980116401 0122K13.

MW-~4 980116402 0122K14.

MW-5 980116403 0122K15.

MW-6 980116404 0122K16.

viiviviie lw)

MW-"7 980116405 0122K17.

COMMENTS :

page 1 of 1

FORM IV VOA




4A

SW-846 VOLATILE METHOD BLANK SUMMARY

Lab Name: AEN-NC

Lab Code: AEN

Lab File ID: 0123K02.D
Date Analyzed: 01/23/98
GC Column: DB-624 ID:
Instrument ID: MSD11

.530 (mm)

CLIENT SAMPLE NO.

VBLKKX

Method: 8260

Case No.: 2492-001
Lab Sample ID:
Time Analyzed:

Heated Purge:

SDG No.: 01164
VBLKKX
10:00

(Y/N) N

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

CLIENT
SAMPLE NO.

LAB
FILE ID

LAB
SAMPLE ID

TIME
ANALYZED

01} TRIP

980116406 0123K03.D

11:09

COMMENTS :

page 1 of 1

FORM IV VOA




Tndustrial & Environmental Analysts, Inc. (IEA)
Level 1 Metals Results Report
IEA Project #: 2492 001
TEA Sample #: 980116401 Matrix: WATER
client Name: RICHARD RUST Date Received: 01/16/98
¢lient Proj. I.D.: C&D LANDFILL FT. BRAGG Date sampled: 01/16/98
sample I.D.: MW-3
Quant Result Date Date IEA
Parameter Method " nimit ( ug/l) Prepared Analyzed Analyst Run
ARSENIC EP2 200.7 19.0 BOL ©1/28/98 #1/21/98 RH R14139
CADMIUM EPA 200.8 1.00 BOL 01/208/98 ©1/21/98 RH R14149
CHROMIUM EPA 200.7 10.9 BOQL ©1/28/98 #1/21/98 RH R14139
COPPER EPA 208.7 2.080 4.23 ©1/26/98 91/21/98 RH R14139
LEAD EPA 288.7 1.0 BOL ©1/206/98 #1/21/98 RH R14139
MERCURY EPA 245.1 1.00 BOL ©01/22/98 #1/23/98 RH R14159
SELENIUM EPA 200.7 20.0 BOL ©#1/26/98 81/21/98 RH R14139
SILVER EPA 2060.7 10.0 BOL #1/28/98 ©61/21/98 RH R14139
comments:

Client-specific quantitative limits used.

Prep
Batch

p1209801P
¥12098021
g12098¢1p
$1209881P
g1209801pP
p1229802H
$1209881P
#1209801P



IEA Project #:

IEA sample #:
¢lient Name:
client Proj. I.D.:
Sample I.D.:

Parameter

ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
SELENIUM
SILVER

Comments:

Industrial & Environmental Analysts, Inc.

Level 1 Metals Results Report

2492_002
980126801

MW-4

AW
Method STD

#glL
EPA 200.8 5o
EPA 206.8 5
EPA 200.8 5S¢
EPA 200.8 /w00
EPA 200.8 15
EPA 245.1 /!
EPA 20#.8 S$v
EPA 2008.7 /8

RICHARD RUST
C&D LANDFILL FORT BRAGG

Quant
Limit

6.0
1.00
106.0
2.00
1.0
1.00
20.0
10.0

Result
( ug/l)

BQL
4.36
345
73.2
17.8
BQL
BQL
BQL

client-specific quantitative limits used.

Date
Prepared

$1/29/98
p1/29/98
$1/29/98
81/29/98
81/29/98
$1/29/98
91/29/98
1/29/98

Matrix:
Date Received:
Date sampled: #1/27/98

Date
Analyzed

$1/308/98
pL/308/98
p1/36/98
¢1/306/98
g1/308/98
$1/29/98
p1/30/98
92/085/98

(IEA)

Analyst

RH
RH
RH
RH
RH
RH
RH
Pw

WATER
@1/28/98

IEA
Run

R14271
R14271
R14271
R14271
R14271
R14236
R14271
R14306

Prep
Batch

$12998051
912998051
912998051
12998051
912998051
$1299802H
912998051
91299845p



IEA Project #:

IEA Sample #:
client Name:
client Proj. I.D.:
Sample I.D.:

Parameter

ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
SELENIUM
SILVER

Comments:

Industrial & Environmental Analysts, Inc.

Level 1 Metals Results Report

2492 091
980116403
RICHARD RUST
C&D LANDFILL FT. BRAGG

MW=-5

Method

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

200.7
206.8
200.7
200.7
2008.7
245.1
2008.7
2008.7

Quant
Limit

1.0
1.00
10.9
2.00
106.0
l1.00
20.0
6.0

Result
( ug/l)

BQL
BOL
BOL
3.81
BOL
BOL
BOL,
BOL

client-specific quantitative limits used.

(IER)
Matrix: WATER
Date Received: #1/16/98

Date
Prepared

01/28/98
g1/28/98
91/20/98
g1/20/98
91/20/98
81/22/98
g1/20/98
#1/20/98

Date
Analyzed

1/21/98
g1/21/98
91/21/98
g1/21/98
$1/21/98
91/23/98
1/21/98
g1/21/98

Analyst

RH
RH
RH
RH
RH
RH
RH
RH

Date sampled: $1/16/98

IEA
Run

R14139
R14149
R14139
R14139
R14139
R14158
R14139
R14139

Prep
Batch

91209801P
912098021
g1209881p
g12p9801p
91209801P
012298082H
gl1209801>p
@l2p9881p



Tndustrial & Environmental Analysts, Inc.

revel 1 Metals Results Report

2492 001
980116404
RICHARD RUST

IEA Project #:
IEA sample #:
client Name:

client Proj. I.D.: C&D LANDFILL FT. BRAGG
gsample I.D.: MW~-6

Quant Result
Parameter Method Limit ( ug/l)
ARSENIC EPA 200.7 18.9 BQL
CADMIUM EPA 200.8 1.00 BOL
CHROMIUM EPA 200.7 16.0 13.0
COPPER EPA 200.7 2.00 18.5
LEAD EPA 2080.7 1.9 BOL
MERCURY EPA 245.1 1.00 BQL
SELENIUM EPA 200.7 20.9 BOL
SILVER EPA 200.7 16.0 BQL

Comments:

client-specific quantitative limits used.

(IEA)
Matrix: WATER

pate Received: §#1/16/98

pate Sampled: #1/16/98
Date Date IEA
Prepared Analyzed Analyst Run
91/20/98 #1/21/98 RH R14139
$1/20/98 ©1/21/98 RH R14149
g1/20/98 B1/21/98 RH R14139
pL/20/98 #1/21/98 RH R14139
$1/20/98 91/21/98 RH R14139
1/22/98 #1/23/98 RH R14159
p1/20/98 ©1/21/98 RH R14139
¢g1/20/98 ©1/21/98 RH R14139

Prep
Batch

g1209801p
912098021
g1209801P
$1209801P
g12098401P
$1229802H
$1209801P
p1289801P



IEA Project #:

IEA Sample #:
Client Name:
Client Proj. I.D.:
sample I.D.:

Parameter

ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
SELENIUM
SILVER

Comments:

Industrial & Environmental Analysts, Inc.

Level 1 Metals Results Report

2492 001
980116405

RICHARD RUST
C&D LANDFILL FT. BRAGG

MW=-7

Method

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

200.7
200.8
200.7
208.7
200.7
245.1
200.7
200.7

Quant
Limit

1.8
1.00
16.0
2.008
1.0
l.60
20.0
10.0

Resgult
( ug/l)

BQL
1.02
24.0
15.4

BQL

BQL

BQL

BQL

client-specific quantitative limits used.

Date
Prepared

g1/20/98
91/28/98
p1/20/98
§1/20/98
g1/20/98
p1/22/98
g1/20/98

(IEA)
Matrix: WATER
pate Received: $1/16/98
Date Sampled: #1/16/98
Date IEA
Analyzed Analyst Run
$1/21/98 RH R14139
#1/21/98 RH R1414%
g1/21/98 RH R14139
$1/21/98 RH R14139
$1/21/98 RH R14139
#1/23/98 RH R14159
#1/21/98 RH R14139
$1/21/98 RH R14139

gl/20/98

Prep
Batch

g120898061p
p12098021
pl2¢98¢lp
g1209801p
$1209801P
91229802H
@12¢9801P
$1209881P



IEA Project #:

IEA Sample #:
Client Name:
client Proj. I.D.:
Sample I.D.:

Parameter

ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
SELENIUM
SILVER

Comments:

Industrial & Environmental Analysts, Inc.
Level 1 Metals Results Report

2492_002
986126802
RICHARD RUST
C&D LANDFILL FORT BRAGG

MW=-7

Method

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

200.8
200.8
200.8
200.8
200.8
245.1
200.8
2008.7

Quant
Limit

10.0
1.00
1.0
2.00
1¢.0
l1.00
20.0
0.0

Result
( ug/l)

BQL
38.9
1.8
20.9

BQL

BQL

BQL

BOL

client-specific guantitative limits used.

Matrix:

(IEA)

WATER

Date Received: ©1/28/98
Date sampled: ©1/27/98

Date
Prepared

$1/29/98
g1/29/98
g1/29/98
$1/29/98
$1/29/98
g1/29/98
$1/29/98
@1/29/98

Date
Analyzed

@1/36/98
@1/30/98
91/306/98
g1/308/98
§1/36/98
§1/29/98
g1/3@8/98
g2/65/98

Analyst

RH
RH
RH
RH
RH
RH
RH
PW

IEA
Run

R14271
R14271
R14271
R14271
R14271
R14230
R14271
R14306

Prep
Batch

12998651
$12998051
9129980651
912998051
$12998051
$1299802H
#12998051I
$1299805P



Industrial & Environmental Analysts, Inc. (IEA)
Level 1 Metals Results Report
IEA Project #: 2492 001
IEA Sample #: 988116407 Matrix: WATER
client Name: RICHARD RUST pate Received: #1/16/98
client Proj. I.D.: C&D LANDFILL FT. BRAGG Date Sampled: 01/16/98
sample I.D.: EQUIP
Quant Resgult Date Date IEA
Parameter Method Limit ( ug/l) Prepared Analyzed Analyst Run
ARSENIC EPA 200.7 10.9 BQL @1/208/98 @1/21/98 RH R14139
CADMIUM EPA 200.8 1.00 BQL @1/20/98 §1/21/98 RH R14149
CHROMTIUM EPA 209.7 106.0 BQL ©1/20/98 #1/21/98 RH R14139
COPPER EPA 200.7 2.00 BQL #1/26/98 81/21/98 RH R14139
LEAD EPA 200.7 16.0 BQL ©1/2¢/98 #1/21/98 RH R14139
MERCURY EPA 245.1 1.00 BQL ©@1/22/98 $61/23/98 RH R14159
SELENIUM EPA 2080.7 20.8 BQL @1/206/98 ©1/21/98 RH R14139
SILVER EPA 200.7 16.9 BQL @1/2¢/98 #1/21/98 RH R14139

comments :

client-specific quantitative limits used.

Prep

Batch

g12p9801p
012098021
91269801P
g12098¢1p
$1209801P
$1229802H
912p89801P
g12¢9801p



Industrial & Environmental Analysts, Inc.

Level 1 Metals Results Report

2492 001

980116408

RICHARD RUST

C&D LANDFILL FT. BRAGG

IEA Project #:

IEA sample #:
Client Name:
client Proj. I.D.:

sample I.D.: RINSE

Quant Result
Parameter Method Limit ( ug/l)
ARSENIC EPA 200.7 16.0 BQL
CADMIUM EPA 200.8 1.00 BQL
CHROMIUM EPA 200.7 10.0 BQL
COPPER EPA 200.7 2.00 BQL
LEAD EPA 200.7 10.0 169
MERCURY EPA 245.1 1.00 BQL,
SELENIUM EPA 200.7 20.0 BOL
SILVER EPA 200.7 16.0 BQL

Comments:

Client-specific quantitative limits- used.

(IEA)
Matrix: WATER

Date Received: 91/16/98

Date Sampled: ¢1/16/98
Date Date IEA
Prepared Analyzed Analyst Run
#1/20/98 61/21/98 RH R14139
p1/206/98 61/21/98 RH R14149
$1/20/98 ©1/21/98 RH R14139
p1/20/98 ©81/21/98 RH R14139
p1/206/98 ©81/21/98 RH R14139
91/22/98 $1/23/98 RH R14159
91/20/98 91/21/98 RH R14139
#1/26/98 91/21/98 RH R14139

Prep
Batch

#1209881p
$1209862T
$12¢98061p
01299801p
91209801P
$1229802H
$1209801p
#1209881P



IEA Project #:
Matrix:

Cclient Name:
client Proj. I.D.:
Sample Number:

Parameter

ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
SELENIUM
SILVER

Industrial & Environmental Analysts, Inc.

2492

PBW

Method

200.7
200.7
208.7
200.7
208.7
200.7
208.7

EPA
EPA
EPA
EPA
EPA
EPA
EPA

Corresponding Samples:

986113761,
980116404,

Comments:

980114501,
980116405,

(IEB)

Level 1 Metals Results Report
PREPARATION BLANKS

o1

WATER
RICHARD RUST
C&D LANDFILL FT. BRAGG

g12098a1lp
Quant Result
Limit ( ug/l)
10.0 BQL
1.40 BQL
10.0 BOQL
2.00 BOQL
10.9 BQL
20.0 BQL
1.0 BQL
9809114601,

980116407,

Date
Prepared

g1/28/98
g1/20/98
gl/28/98
g1/20/98
91/28/98
g1/208/98
81/20/98

Date
Analyzed

$1/21/98
$1/21/98
p1/21/98
§1/21/98
p1/21/98
$1/21/98
g1/21/98

Analyst

RH
RH
RH
RH
RH
RH
RH

980116201, 980116401, 986116403,

980116448

IEA
Run

R14139
R14139
R14139
R14139
R14139
R14139
R14139

Prep
Batch

#1209801p
g120698¢1lp
g1209801P
912¢69801P
912098¢1p
plL2¢9801p
$1209801P



Industrial & Environmental Analysts, Inc. (IEA)
Level 1 Metals Results Report
PREPARATION BLANKS

IEA Project #: 2492 001
Matrixs: WATER
Client Name: RICHARD RUST
Cclient Proj. I.D.: C&D LANDFILL FT. BRAGG
sample Number: PBW £1209882I

Quant Result Date Date IEA Prep
Parameter Method Limit ( ug/l) Prepared Analyzed Analyst Run Batch
CADMIUM EPA 200.8 1.08 BQL ©1/28/98 91/21/98 RH R14149 $12098821

Corresponding Samples:
980116401, 980116403, 980116404, 980116405, 980116407, 980116408

Comments:



Industrial & Environmental Analysts, Inc. (IEA)
Level 1 Metals Results Report
PREPARATION BLANKS

IEA Project #: 2492 001
Matrix: WATER
client Name: RICHARD RUST
Client Proj. I.D.: C&D LANDFILL FT. BRAGG
sample Number: PBW #1229803H

Quant Result Date Date IEA Prep
Parameter Method Limit ( ug/l) Prepared Analyzed Analyst Run Batch
MERCURY EPA 245.1 1.00 BOL 01/22/98 01/23/98 RH R14159

Corresponding samples:
980113701, 9801146081, 9801164041, 980116403, 980116404, 980116405,

980116407, 98#1164¢8, 9841171061, 9801175061, 980119702

Comments:



_Awmerican Environmental Network

3000 Weston Parkway ¢ Cary, NC 27513  (919) 677-0090 » Fax (919) 677-0427 + 1-800-444-9919

LD

February 6, 1998

Richard Rust
5641 Piper Drive
Fuquay~Varina, NC 27526

AEN Project No.: 2492002/98091268
AEN Reference No.: w9801248
Client Project I.D.: C&D LANDFILL FORT BRAGG

Dear Mr. Rust:

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 requirements of the AEN 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 AEN 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,

AEN, Inc.

Project Management

Analytical Services For The Environment



IEA/AEN-NORTH CAROLINA CERTIFICATIONS

Alabama DW 40210
Arizona DW,WW (Radiolog. Only) AZ0572
California DW, WW, HW 1768
Radiolog.
Connecticut DW, WW, Radiolog. PH-0135
Iowa wWwW 352
Kansas DW, HW, WW, Radiolog. E-10158
Kentucky DW 90049
Maryland DW, Radiolog. 259
Massachusetts DW, WwW M-NC039
New Jersey DW, Ww 67719
Radiolog. 67681
New York Radiolog. 11422
North Carolina DW DW 37720
ww WW 84
Radiolog. Rad 37720
South Carolina DW,WW HW 99021
Tennessee DW 02914
UST App List
Utah Radiolog. E-206
RCRA E-226
Virginia DW, Radiolog. 00179
West Virginia DW, Radiolog. 9908C
Wisconsin wWWwW 998051010

DW =Drinking Water

Revi3.11/97

WW=Wastewater HW=Hazardous Waste Radiolog.=Radiological
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IEA Project Number:
IEA Sample Number:
Client Name:

Client Project:

INDUSTRIAL & ENVIRONMENTAL ANALYSTS,

INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

2492-002
980126803

RICHARD RUST

Sample Identification: MW-8

C&D LANDFILL FORT BRAGG

METHOD 8260

Date Received: 01/28/98
Date Sampled: 01/27/98
Date Analyzed: 02/05/98
Lab File ID: 0204V03.D

Analyst: DIXON

Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.
QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/l ug/l 0
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 U
75-00-3 Chloroethane 10 10 U
74-97-5 Bromochloromethane 5 5 [§)
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 U
75-69-4 Trichlorofluoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1,1-Dichloroethene 5 5 U
75-34-3 1,1-Dichloroethane 5 5 0]
156-59-2 Cis-1,2-Dichloroethene 5 5 U
156-60-5 Trane-1, 2-Dichloroethene 5 5 U
67-66-3 Chloroform 5 5 (9]
107-06-2 1,2-Dichloroethane 5 5 U
78-93-3 2-Butanone 100 100 U
71-55-6 1,1,1-Trichloroethane 5 5 U
56-23-5 Carbon Tetrachloride 10 10 0]
108-05-4 vVinyl Acetate 50 50 U
75-27-4 Bromodichloromethane 5 5 1)
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloropropane 5 5 U
10061-01-5 | Cis-1,3-Dichloropropene 10 10 9]
79-01-6 Trichloroethene 5 5 U
124-48-1 Dibromochloromethane 5 5 U
79-00-5 1,1,2-Trichloroethane 5 5 U
71-43-2 Benzene 5 5 U
75-15-0 Carbon Disulfide 100 100 U
10061-02-6 | Trans-1,3-Dichloropropene 10 10 U
75-25-2 Bromoform 5 5 U
591-78-6 2 -Hexanone 50 50 U
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tetrachloroethene 5 5 U
79-34-5 1°1,2,.2-Tetrachloroethane 5 5 0]

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-002

IEA Sample Number: 980126803

Client Name:

RICHARD RUST

Client Project: C&D LANDFILL FORT BRAGG

Sample Identification: MW-8

Date Received: 01/28/98
Date Sampled: 01/27/98
Date Analyzed: 02/05/98
Lab File ID: 0204V03.D

Analyst: DIXON

Matrix: (soil/water) WATER Dilution Factor: 1.0
¢ Moigture: not dec.
QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/l ug/l Q
108-88-3 Toluene 5 5 U
108-90-7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 U
100-42-5 styrene 10 10 U
96-18-4 1,2,3-Trichloropropane 15 15 U
110-57-6 Trans-1,4-Dichloro-2-Butene 100 100 U
96-12-8 1,2-Dibromo-3-Chloropropane 25 25 U
630-20-6 1,1,1,2—Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 U
106-93-4 1,2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 U
106-46-"7 1,4-Dichlorobenzene 5 5 U
05-50-1 1, 2-Dichlorobenzene 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS,
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET
METHOD

8260

INC.

IEA Project Number: 2492-002 Date Received: 01/28/98
IEA Sample Number: 980126804 Date Sampled: 01/27/98
Client Name: RICHARD RUST Date Analyzed: 02/05/98
Client Project: C&D LANDFILL FORT BRAGG Lab File ID: 02051L.05.D
Sample Identification: MW-9 Analyst: MOORE
Matrix: (goil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.

QUANT LIMIT: RESULT:

CAS NO. COMPOUND ug/1 ug/1l Q
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Eromomethane 10 10 U
75-00-3 Chloroethane 10 10 U
74-97-5 Bromochloromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 u
75-69-4 Trichlorofluoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1,1-Dichloroethene 5 5 U
75-34-3 1,1-Dichloroethane 5 5 U
156-59-2 Cis-1,2-Dichloroethene 5 5 U
156-60-5 Trancs-1,2-Dichloroethene 5 5 U
6/7-66-3 Chloroform 5 “60
107-06-2 1,2-Dichloroethane 5 5 U
78-93-3 2-Butanone 100 100 U
71-55-6 1,1,1-Trichloroethane 5 5 U
56-23-5 Carbon Tetrachloride 10 10 U
108-05-4 Vinyl Acetate 50 50 U
75-27-4 Bromodichloromethane 5 5 U
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloropropane 5 5 U
10061-01-5 | Cis-1,3-Dichloropropene 10 10 U
79-01-6 Trichloroethene 5 5 U
124-48-1 Dibromochloromethane 5 5 U
79-00-5 1,1,2-Trichloroethane 5 5 U
71-43-2 Benzene 5 5 U
75-15-0 Carbon Disulfide 100 100 U
10061-02-6 | Trans-1,3-Dichloropropene 10 10 U
75-25-2 Bromoform 5 5 U
591-78-6 2-Hexanone . 50 50 u
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tetracnloroethene 5 5 U
79-34-5 1.1,2,2-Tetrachloroethane 5 5 U

FORM I

VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-002

IEA Sample Number: 980126804

Client Name:

RICHARD RUST

Client Project: C&D LANDFILL FORT BRAGG

Sample Identification: MW-9

Date Received: 01/28/98
Date Sampled: 01/27/98
Date Analyzed: 02/05/98
Lab File ID: 0205L.05.D

Analyst: MOORE

Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.
QUANT LIMIT: RESULT:

CAS NO. COMPOUND ug/1 ug/1 0
108-88-3 Toluene 5 5 U
108-90-7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 U
100-42-5 Styrene 10 10 8]
96-18-4 1,2,3-Trichloropropane 15 15 U
710-57-6 Trans-1,4-Dichloro-2-Butene 100 100 U
96-12-8 1,2-Dibromo-3-Chloropropane 25 25 U
630-20-6 1,1,1,2-Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 U
106-93-4 1,2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 U
106-46-7 1,4-Dichlorobenzene 5 5 U
95-50-1 1,2-Dichlorobenzene 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET
METHOD 8260

IEA Project Number: 2492-002 Date Received: 01/28/98
IEA Sample Number: 980126805 Date Sampled: 01/27/98
Client Name: RICHARD RUST Date Analyzed: 02/05/98
Client Project: C&D LANDFILL FORT BRAGG Lab File ID: 0205L07.D
Sample Identification: MW-1 Analyst: MOORE
Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.

QUANT LIMIT: RESULT:

CAS NO. COMPOUND ug/l ug/l 0]
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 U
75-00-3 Chlcroethane 10 10 U
74-97-5 Bromochloromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 u
75-69-4 Trichlorof luoromethane 5 5 8]
74-88-4 Todomethane 10 10 U
75-35-4 1,1-Dichloroethene 5 5 U
75-34-3 1,1-Dichloroethane 5 5 [8)
156-59-2 Cis-1,2-Dichloroethene 5 5 U
156-60-5 Trane-1, 2-Dichloroethene 5 5 U
67-66-3 Chloroform 5 5 u
107-06-2 1,2-Dichloroethane 5 5 U
78-93-3 2-Butanone 100 100 (8}
71-55-6 1,1,1-Trichloroethane 5 5 U
56-23-5 Carbon Tetrachloride 10 10 U
108-05-4 Vinyl Acetate 50 50 u
75-27-4 Bromodichloromethane 5 5 U
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloropropane 5 5 U
T0061-01L-5 | Cis-1,3-Dichloropropene 10 10 U
79-01-6 Trichloroethene 5 5 U
124-48-1 Dibromochloromethane 5 5 U
79-00-5 1,1,2-Trichloroethane 5 5 U
71-43-2 Benzene 5 5 u
75-15-0 Carpbon Disulfide 100 100 U
10081-02-6 | Trans-1,3-Dichloropropene 10 10 U
T5-25-2 Bromoform 5 5 U
591-78-6 2 -Hexanone 50 50 U
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tetrachloroethene 5 5 U
79-34-5 1. 1.2.2-Tetrachloroethane 5 5 [

FCRM I

VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-002

IEA Sample Number: 980126805

Client Name:

RICHARD RUST

Client Project: C&D LANDFILL FORT BRAGG

Sample Identification: MW-1

Date Received: 01/28/98
Date Sampled: 01/27/98
Date Analyzed: 02/05/98
Lab File ID: 0205L07.D

Analyst: MOORE

Matrix: (soil/water) WATER Dilution Factor: 1.0
¥ Moigture: not dec.
QUANT LIMIT: RESULT:

CAS NO. COMPOUND ug/l ug/l Q
108-88-3 Toluene 5 | 5 u
108-90-7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 U
100-42-5 sStyrene 10 10 u
96-18-4 1, 2,3-Trichloropropane 15 15 U
110-57-6 Trans-1,4-Dichloro-2-Butene 100 100 U
96-12-8 1,2-Dibromo-3-Chloropropane 25 25 U
630-20-6 1,1,1,2—Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 U
106-93-4 1,2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 U
106-46-7 1,4-Dichlorobenzene 5 5 U
95-50-1 1,2-Dichlorobenzene 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET
METHOD 8260

IEA Project Number: 2492-002 Date Received: 01/28/98
TEA Sample Number: 980126806 Date Sampled: 01/27/98
Client Name: RICHARD RUST Date Analyzed: 02/05/98
Client Project: c&D LANDFILL FORT BRAGG Lab File 1ID: 0205L09.D
Sample Identification: Trip Blank Analyst: MOORE
Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.

QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1 0
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 U
75-00-3 Chloroethane 10 10 U
74-97-5 Bromochloromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 U
75-69-4 Trichlorof luoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1,1-Dichloroethene 5 5 U
75-34-3 1,1-Dichloroethane 5 5 U
156-59-2 Cis-1,2-Dichloroethene 5 5 U
156-60-5 Trans-1, 2-Dichloroethene 5 5 U
67-66-3 Chloroform 5 5 U
107-06-2 1,2-Dichloroethane 5 5 U
78-93-3 2-Butanone 100 100 u
71-55-6 1,1,1-Trichloroethane 5 5 U
56-23-5 Carpon Tetrachloride 10 10 U
108-05-4 Vinyl Acetate 50 50 U
75-27-4 Bromodichloromethane 5 5 U
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloropropane 5 5 U
T0061-01-5 | Cis-1,3-Dichloropropene 10 10 U
79-01-6 Trichloroethene 5 5 U
124-48-1 Dibromocnloromethane 5 5 U
79-00-5 1,1,2-Trichloroethane 5 5 U
71-43-2 Benzene 5 5 U
75-15-0 Carbon Disulfide 100 100 U
10061-02-6 | Trans-1,3-Dichloropropene 10 10 U
T5-25-2 Bromoform 5 5 U
591-78-6 2 -Hexanone 50 50 U
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tetracnloroethene 5 5 U
79-34-5 1.1.2,2-Tetrachloroethane 5 5 U

FORM I

VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET
METHOD 8260

IEA Project Number: 2492-002

IEA Sample Number: 980126806

Client Name:

RICHARD RUST

Date Received: 01/28/98

Date Sampled: 01/27/98

Date Analyzed: 02/05/98

Client Project: C&D LANDFILIL FORT BRAGG Lab File ID: 0205L09.D
sample Identification: Trip Blank Analyst: MOORE
Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moisture: not dec.
QUANT LIMIT: RESULT:

CAS NO. COMPOUND ug/l ug/l Q
108-88-3 Toluene 5 5 U
1708-90-"7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 U
100-42-5 styrene 10 10 U
96-18-4 1,2,3-Trichloropropane 15 15 U
110-57-6 Trans-1, 4-Dichloro-2-Butene 100 100 U
96-12-8 1,2-Dibromo-3-Chloropropane 25 25 U
630-20-6 1,l,l,z—Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 U
106-93-4 1,2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 U
T06-46-7 1,4-Dichlorobenzene 5 5 U
95-50-1 1,2-Dichlorobenzene 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS,

INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-002

IEA Sample Number: VBLKKB

Date Received:

Date Sampled:

Client Name: RICHARD RUST Date Analyzed: 02/04/98
Client Project: C&D LANDFILL FORT BRAGG Lab File ID: 0204K02.D
Sample Identification: VBLKKB Analyst: COLLINS
Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moigture: not dec.

QUANT LIMIT: RESULT:

CAS NO. COMPOUND ug/l ug/l Q
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 [§)
75-00-3 Chloroethane 10 10 U
74-97-5 Bromochloromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 u
75-69-4 Trichlorofluoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1,1-Dichloroethene 5 5 U
75-34-3 1,1-Dichloroethane 5 5 U
156-59-2 Cics-1,2-Dichloroethene 5 5 U
156-60-5 Trans-1, 2-Dichloroethene 5 5 U
67-66-3 Chloroform 5 5 U
107-06-2 1,2-Dichloroethane 5 5 U
78-93-3 2-Butanone 100 100 U
71-55-6 1,1,1-Trichloroethane 5 5 U
56-23-5 Carbon Tetrachloride 10 10 U
108-05-4 Vinyl Acetate 50 50 U
T5-27-4 Bromodichloromethane 5 5 U
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloropropane 5 5 U
10061-01-5 | Cis-1,3-Dichloropropene 10 10 U
79-01-6 Trichloroethene 5 5 U
124-48-1 Dibromochloromethane 5 5 [§)
79-00-5 1,1,2-Trichloroethane 5 5 U
71-43-2 Benzene 5 5 U
75-15-0 Carpon Disulfide 100 100 U
10061-02-6 | Trans-1,3-Dichloropropene 10 10 U
75-25-2 Bromoform 5 5 U
591-78-6 2-Hexanone 50 50 U
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tetrachloroethene 5 5 U
79-34-5 1.71.2,2-Tetrachloroethane 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-002

IEA Sample Number: VBLKKB

Client Name:

RICHARD RUST

Client Project: C&D LANDFILL FORT BRAGG

Sample Identification: VBLKKB

Date Received:
Date Sampled:
Date Analyzed: 02/04/98
Lab File ID: 0204K02.D

Analyst: COLLINS

Matrix: (soil/watex) WATER Dilution Factor: 1.0
% Moisture: not dec.
QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1l o)
108-88-3 Toluene 5 5 U
108-90-7 Chlorobenzene 5 5 [§]
100-41-4 Ethylbenzene 5 5 U
100-42-5 Styrene 10 10 V]
96-18-4 1,2,3-Trichloropropane 15 15 U
110-57-6 Trans-1,4-Dichloro-2-Butene 100 100 U
96-12-8 1,2-Dibromo-3-Chloropropane 25 25 U
630-20-6 1,1,1,2-Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 U
106~-93-4 1, 2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 U
106-46-7 1,Z2-Dichlorobenzene 5 5 9]
95-50-1 1, 2-Dichlorcbenzene 5 5 9]

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS,
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-002

IEA Sample Number: VBLKKC

INC.

Date Received:

Date Sampled:

Client Name: RICHARD RUST Date Analyzed: 02/04/98
Client Project: C&D LANDFILL FORT BRAGG Lab File ID: 0204V02.D
Sample Identification: VBLKKC Analyst: DIXON
Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moigture: not dec.

QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1 0
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 U
75-00-3 Chloroethane 10 10 U
74-97-5 Bromochloromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 u
75-69-4 Trichlorof luoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1,1-Dichloroethene 5 5 U
T5-34-3 1,1-Dichloroethane 5 5 U]
156-59-2 Cis-1,2-Dichloroethene 5 5 U
156-60-5 Trans-1, 2-Dichloroethene 5 5 U
67-66-3 Chloroform 5 5 U
107-06-2 1,2-Dichloroethane 5 5 U
78-93-3 2-Butanone 100 100 [¢]
71-55-6 1,1, 1-Trichloroethane 5 5 U
56-23-5 Carbon Tetrachloride 10 10 U
108-05-4 Vinyl Acetate 50 50 U
7T5-27-4 Bromodichloromethane 5 5 U
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloropropane 5 5 U
10061-01-5 | Cis-1,3-Dichloropropene 10 10 J
79-01-6 Trichloroethene 5 5 U
124-48-1 Dibromochloromethane 5 5 U
79-00-5 1,1,2-Trichloroethane 5 5 U
71-43-2 Benzene 5 5 )
75-15-0 Carbon Disulfide 100 100 U
10061-02-6 | Trans-1,3-Dichloropropene 10 10 U
75-25-2 Bromoform 5 5 U
591-78-6 2~Hexanone 50 50 U
108-10-1 4Z-Methyl-2-Pentanone 100 100 U
127-18-4 Tetrachloroethene 5 5 U
79-34-5 1. 1.2,2-Tetrachloroethane 5 5 U

FORM I

VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-002

IEA Sample Number: VBLKKC

Client Name:

RICHARD RUST

Client Project: C&D LANDFILL FORT BRAGG

Sample Identification: VBLKKC

Matrix: (soil/water) WATER

Date Received:

Date Sampled:

Date Analyzed: 02/04/98
Lab File ID: 0204V02.D
Analyst: DIXON

Dilution Factor: 1.0

% Moisture: not dec.
. QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1 o)
108-88-3 Toluene 5 5 U
108-90-7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 U
100-42-5 Styrene 10 10 U
96-18-4 1,2,3-Trichloropropane 15 15 U
110-57-6 Trans-1,4-Dichloro-2-Butene 100 100 U
96-12-8 1, 2-Dibromo-3-Chloropropane 25 25 U
630-20-6 1,1,1,2-Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 U
106-93-4 T,2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 U
106-46-7 1,Z-Dichlorobenzene 5 5 U
95-50-1 1,2-Dichlorobenzene 5 5 U

FORM I VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS,
SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-002

IEA Sample Number: VBLKLW

Client Name:

Client Project:

RICHARD RUST

Sample Identification: VBLKLW

C&D LANDFILL FORT BRAGG

INC.

Date Received:

Date Sampled:

Date Analyzed:

Lab File

02/05/98

ID: 0205L03.D

Analyst: MOORE

Matrix: (soil/water) WATER Dilution Factor: 1.0
% Moigture: not dec.
QUANT LIMIT: RESULT:

CAS NO. COMPOUND ug/1 ug/1 Q
74-87-3 Chloromethane 10 10 U
75-01-4 Vinyl Chloride 10 10 U
74-83-9 Bromomethane 10 10 U]
75-00-3 Chloroethane 10 10 U
74-97-5 Bromochloromethane 5 5 U
75-09-2 Methylene Chloride 10 10 U
67-64-1 Acetone 100 100 u
75-69-4 Trichlororluoromethane 5 5 U
74-88-4 Todomethane 10 10 U
75-35-4 1,1-Dichloroethene 5 5 U
75-34-3 1,1-Dichloroethane 5 5 U
156-59-2 Cig-1,2-Dichloroethene 5 5 U
156-60-5 Trans-1,2-Dichloroethene 5 5 U
67-66-3 Chloroform : 5 5 U
107-06-2 1,2-Dichloroethane 5 5 U
78-93-3 2-Butanone 100 100 U
71-55-6 1,1,1-Trichloroethane 5 5 U
56-23-5 Carbon Tetrachloride 10 10 U
108-05-4 Vinyl Acetate 50 50 U
75-27-4 Bromodichloromethane 5 5 U
74-95-3 Dibromomethane 10 10 U
78-87-5 1,2-Dichloropropane 5 5 U
10061-01-5 | Cis-1,3-Dichloropropene 10 10 U
79-01-6 Trichloroethene 5 5 U
124-48-1 Dibromochloromethane 5 5 U
79-00-5 1,1,2-Trichloroethane 5 5 U
71-43-2 Benzene 5 5 U
75-15-0 Carbon Disulfide 100 100 U
10061-02-6 | Trans-1,3-Dichloropropene 10 10 U
75-25-2 Bromeocform 5 5 U
591-78-6 2 -Hexanone 50 50 Y
108-10-1 4-Methyl-2-Pentanone 100 100 U
127-18-4 Tetrachloroethene 5 5 U
79-34-5 1,1,2,2-Tetrachloroethane 5 5 U

FORM I

VOA




INDUSTRIAL & ENVIRONMENTAL ANALYSTS, INC.

SW-846 VOLATILE ORGANICS ANALYSIS DATA SHEET

METHOD 8260

IEA Project Number: 2492-002

IEA Sample Number: VBLKLW

Client Name:

RICHARD RUST

Client Project: C&D LANDFILL FORT BRAGG

Sample Identification: VBLKLW

Matrix: (soil/water) WATER

Date Received:

Date Sampled:

Date Analyzed: 02/05/98
Lab File ID: 0205L03.D
Analyst: MOORE

Dilution Factor: 1.0

% Moigture: not dec.
QUANT LIMIT: RESULT :

CAS NO. COMPOUND ug/1 ug/1 0
108-88-3 Toluene 5 5 U
108-90-7 Chlorobenzene 5 5 U
100-41-4 Ethylbenzene 5 5 U
100-42-5 Styrene 10 10 U
96-18-4 1,2,3-Trichloropropane 15 15 U
110-57-6 Trans-1,4-Dichloro-2-Butene 100 100 U
96-12-8 1,2-Dibromo-3-Chloropropane 25 25 U
630-20-6 1,1,1,2-Tetrachloroethane 5 5 U
107-13-1 Acrylonitrile 200 200 U
106-93-4 1, 2-Dibromoethane 5 5 U
1330-20-7 Xylene (Total) 5 5 U
106-46-7 1,4-Dichlorobenzene 5 5 U
95-50-1 i,2-Dichlorobenzene 5 5 U

FORM T VOA




Lab Name:

Lab Code: IEA

Lab File ID:

Date Analyzed:

GC Column:

Instrument ID:

IEA-NC

0204K02.D
02/04/98

DB-624 .530 (mm)

4A

Method: 8260

Case No.: 2492-002

Lab Sample ID:

CLIENT SAMPLE NO.

SW-846 VOLATILE METHOD BLANK SUMMARY

VBLKKB

SDG No.: 01268

VBLKKB

Time Analyzed: 10:09

Heated Purge: (Y/N) N

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

CLIENT LAB LAB TIME

SAMPLE NO. SAMPLE ID FILE ID ANALYZED
MW-4 980126801 0204K17.D 19:58
MW-"7 980126802 0204K18.D 20:38
COMMENTS :

page 1 of 1

FORM IV VOA



4A CLIENT SAMPLE NO.
SW-846 VOLATILE METHOD BLANK SUMMARY

VBLKKC
Lab Name: IEA-NC Method: 8260
Lab Code: IEA Case No.: 2492-002 SDG No.: 01268
Lab File ID: 0204V02.D Lab Sample ID: VBLKKC
Date Analyzed: 02/04/98 Time Analyzed: 23:25
GC Column: DB-624 ID: .530 (mm) Heated Purge: (Y/N) N

Instrument ID: MSD11

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

CLIENT LAB LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED

01 MW-8 980126803 ’ 0204V03.D 00:15

COMMENTS :

page 1 of 1

FORM IV VOA



4A
SW-846 VOLATILE METHOD BLANK SUMMARY

CLIENT SAMPLE NO.

VBLKLW

Lab Name: IEA-NC Method: 8260

Lab Code: I1EA Case No.: 2492-002

Lab File ID: 0205L03.D Lab Sample ID:

Date Analyzed: 02/05/98 Time Analyzed:

GC Column: DB-624 ID:. .530 (mm) Heated Purge:

Instrument ID: MSD12

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES,

SDG No.: 01268
VBLKLW
10:53

(Y/N) N

MS AND MSD:

LAB
FILE ID

LAB
SAMPLE ID

CLIENT
SAMPLE NO.

TIME
ANALYZED

MW-9 980126804 0205L05.D

12:33

MW-1 980126805 0205L07.D

14:50

Trip Blank 980126806 0205L09.D

16:16

COMMENTS :

page 1 of 1

FORM IV VOA




Industrial & Environmental Analysts,
Level 1 Metals Results Report

IEA Project #:
IEA sample #:
Client Name:

client Proj.
Sample

Parameter

ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
SELENTIUM
SILVER

Comments:

I.D.:
I.D.:

2492_002
980126803
RICHARD RUST
C&D LANDFILL FORT BRAGG

MW-8

Method

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

200.8
200.8
200.8
2008.8
200.8
245.1
200.8
208.7

Quant
Limit

1.0
1.60
10.0
2.00
1.8
1.08
20.0
18.0

Result
( ug/l)

BQL
2.10
BQL
2.52
BOL
BQL
BQL
BQL

Client-specific quantitative limits used.

Inc. (IEA)

Matrix:

WATER

Date Received: 01/28/98
Date sampled: #1/27/98

Date
Prepared

91/29/98
@1/29/98
$1/29/98
$1/29/98
#1/29/98
#1/29/98
$1/29/98
g1/29/98

Date
Analyzed

p1/308/98
g1/36/98
#1/30/98
91/30/98
$§1/38/98
1/29/98
#1/308/98
92/65/98

Analyst

RH
RH
RH
RH
RH
RH
RH
PW

IEA
Run

R14271
R14271
R14271
R14271
R14271
R14238
R14271
R14306

Prep
Batch

$12998051
$12998051
912998651
912998051
$1299805I
#1299802H
12998851
$1299805p



Industrial & Environmental Analysts, Inc.

Level 1 Metals Results Report

2492_002

980126804

RICHARD RUST

C&D LANDFILL FORT BRAGG

IEA Project #:

IEA Sample #:
client Name:
Client Proj. I.D.:

Sample I.D.: MW=-9

Quant Result
Parameter Method Limit ( ug/l)
ARSENIC EPA 200.8 19.0 BQL
CADMIUM EPA 200.8 1.00 BQL
CHROMIUM EPA 200.8 1¢.0 23.2
COPPER EPA 200¢.8 2.00 9.32
LEAD EPA 200.8 1.0 BOL
MERCURY EPA 245.1 1.00 BQL,
SELENIUM EPA 200.8 20.0 BOL
SILVER EPA 2080.7 10.9 BQL
Comments:

client-specific quantitative limits used.

(IEA)
Matrix: WATER

Date Received: £1/28/98

Date Sampled: #1/27/98
Date Date IEA
Prepared Analyzed Analyst Run
1/29/98 @91/30/98 RH R14271
g1/29/98 #1/30/98 RH R14271
@1/29/98 81/306/98 RH R14271
91/29/98 ©1/36/98 RH R14271
#1/29/98 #1/36/98 RH R14271
#1/29/98 #1/29/98 RH R14239
@1/29/98 91/306/98 RH R14271
@1/29/98 62/05/98 PW R14306

Prep
Batch

$12998051
912998051
£12998051
9129986851
912998051
01299802H
912998051
#1299885P



IEA Project #:

IEA Sample #:
Client Name:
Client Proj. I.D.:
sample I.D.:

Parameter

ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
MERCURY
SELENIUM
SILVER

Comments:

Industrial & Environmental Analysts, Inc.

Level 1 Metals Results Report

2492 0062

980126805
RICHARD RUST

C&D LANDFILL FORT BRAGG

MW-1

Method

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

200.8
200.8
200.8
208.8
20@.8
245.1
200.8
200.7

A
Sp

Quant
Limit

16.0
1.60
16.0
2.00
10.9
l.00
206.0
10.0

Result
( ug/l)

BQL
BQL
13.7
loo
R257
BQL
BQL
BQL

client-specific quantitative limits used.

(IEA)
Matrix: WATER

Date Received: #1/28/98

Date sampled: #1/27/98
Date Date IEA
Prepared Analyzed Analyst Run
81/29/98 @#1/36/98 RH R14271
$1/29/98 ©1/30/98 RH R14271
p1/29/98 @1/36/98 RH R14271
91/29/98 ©1/36/98 RH R14271
$1/29/98 91/308/98 RH R14271
p1/29/98 @1/29/98 RH R1423¢0
$1/29/98 ©01/36/98 RH R14271
#1/29/98 92/85/98 PW R14386

Prep
Batch

912998051
#12998051L
$12998051
12998651
912998051
$1299802H
$12998651
91299805P



Industrial & Environmental Analysts, Inc. (IEA)
Level 1 Metals Results Report
PREPARATION BLANKS

IEA Project #: 2492 082
Matrix: WATER
Client Name: RICHARD RUST
¢lient Proj. I.D.: C&D LANDFILL FORT BRAGG
sample Number: PBW $12998062H

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

MERCURY EPA 245.1 1.00 BOL @©1/29/98 #1/29/98 RH R14230 01299802H

Corresponding samples:
980126301, 980126801, 980126802, 980126803, 980126804, 989126805,

98¢127401F, 980127402F, 9801274083F, 980127404F

Comments:



IEA Project #:
Matrix:

Client Name:
client Proj. I.D.:
sample Number:

Parameter

ARSENIC
CADMIUM
CHROMIUM
COPPER
LEAD
SELENIUM

Industrial & Environmental Analysts,bInc. (IEA)
Level 1 Metals Results Report

Method

200.8
200.8
200.8
208.8
200.8
200.8

EPA
EPA
EPA
EPA
EPA
EPA

Corresponding Samples:

989126841,

Comments:

980126802,

PREPARATION BLANKS

2492_002
WATER
RICHARD RUST
C&D LANDFILL FORT BRAGG
PBW 012998051

Quant Result

Limit ( ug/l)

1.0 BOQL

1.00 BOL

1.0 BQL

2.00 BOL

16.0 BOL

20.9 BOQL,
980126803, 98@126804,

Date
Prepared

p1/29/98
p1/29/98
pl/29/98
@1/29/98
81/29/98
$1/29/98

Date
Analyzed

$1/30/98
@1/30/98
p1/30/98
91/30/98
#1/30/98
#1/38/98

980126805

Analyst

RH
RH
RH
RH
RH
RH

IEA
Run

R14271
R14271
R14271
R14271
R14271
R14271

Prep
Batch

012998451
912998851
912998051
#1299805I
212998651
912998051



Industrial & Environmental Analysts, Inc. (IER)
Level 1 Metals Results Report
PREPARATION BLANKS

IEA Project #: 2492_ 002
Matrix: WATER
client Name: RICHARD RUST
client Proj. I.D.: C&D LANDFILL FORT BRAGG
Sample Number: PBW #1299885P

Quant Result Date Date IEA Prep
Parameter Method Limit ( ug/l) Prepared Analyzed Analyst Run Batch
SILVER EPA 200.7 19.9 BQL 01/29/98 02/85/98 PW R14306 01299805P

Corresponding samples:
9891268081, 980126802, 980126803, 084126804, 980126805

Comments:



