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Landsburg Hine Report
Section 1

Revision No. 1

May 3, 1991

1. INTRODUCTION

Pursuant to Contract No. C0089007, Ecology and Environment, Ine.
(E & E) has conducted a Site Hazard Assessment (SHA) of the Landsburg
Mine site located near Ravensdale, Washington. The Washington State
Department of Ecology (Ecology) SHA process, in general, is intended to
evaluate actual or potential environmental or public health hazards at a
particular site and to generate sufficient information for Ecology to
determine, if deemed necessary, the hazard ranking of the site using the
Vashington Ranking Method (WARM). The SHA process does not include
extensive or complete site characterization, contaminant fate determina-
tion, or quantitative risk assessment.
, This document provides a description of the Landsburg Mine SHA, and
presents the results of the assessment. Included are brief descriptions
of the site background (Section 2), project objectives and scope of work
(Section 3), sampling programs (Section 4), results (Secfion 5),
discussion (Section 6), and references (Section 7). Photodocumentation
is provided in Appendix A. Site hazard assessment Data Collection
Summary Sheets (DCSS) are ‘provided in Appendix B. Complete analytical
results are provided in Appendix C. Appendix D provides an analytical
data quality assurance reviev (with definition of data qualifiers).
' Appendix E includes the results of the geophysical survey. Project

contact reports are provided in Appendix F. '
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2. BACKGROUND

2.1 SITE LOCATION AND DESCRIPTION

Landsburg Mine extends directly south and east of S.E. Summit
Larasburg Road and approximately 1-1/2 miles northwest of Ravensdale,
Vashington (Figure 2-1). The mine site occupies property owned by
Palmer Coking Coal Company, Inc. and Plum Creek Timber Company, Inc. and
is located within sections 24 and 25, Township 22 N., Range 6 E. (USGS
1973). The Landsburg Mine entrance is located near the intersection of ‘
State Route 516 and State Route 169 in the southwest quarter of section
25, Township 22 N., Range 7 E.

The Landsburg Mine site overlies a former underground coal mine and
is topographically upgradient to the surrounding vicinity. The coal
seam has a near vertical dip and is approximately 11 feet wide and
3/4-mile long. Mining occurred at depths of up to 750 feet, following
the coal seam vertically. A series of contiguous trenches, with near
vertical side walls, formed as the result of overburden subsidence
-following subsurface excavation of coal in the Rogers Seam. Each trench
section is separated by a pillar wall (Appendix A, Photo No. 20).
Dimensions of the trench vary, with the study area portion ranging from
betveen 60 to 100 feet wide and between 20 to 60 feet in depth. Based
on field observation, thevvariable depths appeared to result from
disposal of waste material vith added fill and/or natural sluffing from
the trench wall.

The site includes the northern portion of the collapsed mine
. trench, vhere alleged dumping and disposal activities took place. The
site boundary was determined through visual observations of the fill,
statements made by Bill Kombol (Palmer Coking Coal Company), and access

road termination. The portion of the trench studied is physically

FIN@% 2-1 WD8025.1.1
recycled paper

ecology and envirnnment




LEGEND

. 8 Orum Sampie Number and
Approx. Location

DBuilding

tps-3 @ Portal Sample Number

H Survey Area

-3 e Soil Sample
Number and

Approximate Location

Low-1 ¥ Surface Water Sample
LSEP Number and Approx.
Location

Access
Roads \///

Pipeline Road

Access

SECTION
c
Billar Wall ]
*SECTION | |
B

/>I/ SECTION
[ A

TRENCH

Portal #3

9 200 400 ft

racycleg paper

Pillar Wall

LANDSBURG MINE

HLAK DINGID

VICINITY MAP

@ ecology and environment,

International Speciclists in the Enviror

FIGURE 2-1
SAMPLE LOCATION MAP

Landsburg Mine
Ravensdale, WA.

PRJCT MGR:|APPROVED BY:[PRJCT/JOB NO. |PAN N

8.D. . D.K. WwD8020
ORAWN BY Ty nm1 SiRiOment CAD DWG
I new  lH—-f-91 0348SL.D"



Landsburg Mine Report
{ Section 2

Revision No. 1

May 3, 1991

divided from the southern portion by a pillar wall. Each section of the
study area also is separated by a pillar wall (Flgure 2-1). |

The site is surrounded by an undeveloped area. A dirt road
accesses the site and trails lie parallel to the east and west sides of
the trench. The dirt access road begins near S.E. Summi t-Landsburg Road
and follows along the northern portion of the trench to the southern
extent of the study area.. A lockable gate secures at the dirt access
road entrance. '

The trench rim is approximately 240 feet above thevCedar River at
an elevation of approximately 880 feet above mean sea level (AMSL). The
southern portion of the trench was not studied and consists of large
ponded areas and areas of trench wall sluffing (no evidence of dumping
activity), _

The site is located in the drainage basin of Rock Creek and Clark
Springs which drain into the Cedar River. Surface runoff flowing into
the site trench collects and generally flows southwest in each trench
section, where it either.infiltrates or evaporates. Significant amounts
of vater were observed to be floving from the southern portal (Portal
#3), during the field sampling event; smaller amounts of vater were
observed flowing from the northern portal (Portal #1). The portals
reportedly allowved access to the mine and were plugged by mine operators
after mining operations ceased.

Abandoned mine vorkings are potential pathways for vertical and
horizontal migration of groundvater. It is unknown if the pools of
vater observed in the trench are hydrologically connected to groundwvater
floving from the portals. The Cedar River Valley has been designated a
sole-source aquifer area (EPA 1988b) under the authority of Section
1424(e) of the Safe Drinking VWater Act (P.L. 93-523).

2.2 SITR OPBRAfIONS AND VASTE CHARACTERISTICS

The Landsburg Mine has a long history of use for disposal of indus-
trial materials, construction materials, and land-clearing debris.
According to Bill Kombol, materials disposed of at the site have been

F;M!'fed paper ‘ 2-3 - eculogy and enmnanguzeél' 1.1
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deposited along the length of the site access road indicated in Figure

2-1. A summary of the vaste-related history at the Landsburg Mine site

is described below:

1969 - Disposal of industrial vastes and land clearing
debris in the trench. The specific nature of the
industrial wastes placed at the site is unknown
(Ecology 1990).

Summer of 1971 Fires occurred in the trench on June 16 and 28, July

27, and August 2 and 3 (Office of the Zoning and
Subdivision Examiner 1974).

August 16, 1971 The King County Department of Building and Land
Development placed a stop work order on dumping

operations due to the recent fires (Ecology 1971).

August 28, 1972

The King County Council approved, on recommendations
of the Zoning and Subdivision Examiner, an unclas-
sified use permit for Palmer (proposed ordinance
number 71-631). This permit allowed disposal of
stumps, brush, natural vegetation, and earth cover
materials (Ecology 1972).

1978 - Seven 4,500-gallon tank loads of oily sludge were
disposed before operations were halted in June 1978,
by Ecology (Ecology 1990).

June 1978 An informant notified officials that double-unit
tankers had been dumping corrosive materials in the

trench for the past 6 to 8 years (Ecology 1990).

1983 : - The trench reportedly was being filled with demoli-
tion debris. Evidence of nonhazardous materials,
including scrap lumber and construction debris, and
old drums wvere discovered in the trench (EPA 1984).

1989 - A former truck driver said he had left several
hundred drums in the trench over a period of years
and specifically had deposited 600 to 700 drums
(Ecology 1990).

During site activities in February 1991, field personnel identified
extensive fill areas covered by soils along much of the floor and side-
valls in the northern half of the trench. The soil is a silty sand vith

gravel. According to Bill Kombol, these fill areas resulted from past
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disposal activities, which usually included covering the waste periodic-
ally vith soil. Native soil generally was bulldozed over the trench
edge to cover the~waste material. Undulating surface conditiods
observed around the trench rim are indicative of bulldozer blade cuts.
The thickness of introduced fill and naturally sluffed soils is vari-
able. |

In February 1991, field personnel observed approximately 50 exposed
drums in three different areas within the trench. The inspectors noted
drum deterioration, bullet Holes, and liquid/solids within some of the
accessible drums. Analytical results of sampled drums confirm the
presence of metals, cyanide, volatile organics, semivolatile organics,
and polychlorinated biphenyls (PCBs).

Tvo areas of ponded water were observed within the trench study
area, both in the vicinity of exposed drums. Analytical results of
‘ponded wvater collected adjacent to drums confirm the presence of metals,
~volatile organics, and semivolatile organics.

Soil samples collected in the trench indicate the presence of
metals, cyanide, volatile organics, semivolatile organics, and PCBs.
Soil and surface water samples collected outside of the trench area near
the portals and beyond the trench rim did not contain analytes above
concentrations of concern.

FINALY paper 2-5 VD8025.1.1
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3. PROJECT DESCRIPTION

- The purpose of the Landsburg Mine SHA is to provide a preliminary
assessment of hazardous wastes at the site and to\gather sufficient data
for application of the WARM model by Ecology. To meet these objectives}
E & E has completed the SHA Data Collection Summary Sheets (DCSS)
provided by Ecology (Appendix B). Information needed to complete the
DCSS was obtained from a site visit, the WARM Scoring Manual, and data
collected from regulatory agencies, as referenced in Appendix B.
Additional site characterization data were obtained from a field
‘sampling event conducted between February 12 through February 19, 1991.

To accomplish the field sampling objectives as stated in the site

wvork plan (E & E 1991), E & E performed the four primary tasks listed
below:

o A site survey incorporating visual observations and
magnetometer measurements within the trench.

o Surface and subsurface soil sampling from the site with
analysis for metals, volatile organic compounds, semi-
volatile compounds, pesticides/PCBs, and cyanide.

o Surface vater sampling from two ponds with analysis for
metals, volatile organic compounds, semivolatile compounds,
pesticides/PCBs, cyanide, and hardness.

o Liquid sampling from exposed drums with analysis for
metals, volatile organic compounds, semivolatile compounds,
pesticides/PCBs, and cyanide.

FINAL paper 3-1 wD8025.1.1
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4. SAMPLING PROGRAM AND INVESTIGATION ACTIVITIES

The field program for the Landsburg Mine SHA vas comprised of two
phases. Phase I field work included visual and magnetometer surveys,
collection of soil and water samples adjacent to exposed drums (Figure
}2-1, Section B), and collection of soil samples near the portals located
at each end of the trench. Phase II field work included collection of
drum samples and additional subsurface soil samples at the base of fill
areas, as directed by field observations and magnetometer survey
results. .

A summary of the sampling information, including a description of
the type of sample and number of samples collected during the Landsburg
Mine SHA is provided in Table 4-1. Quality control (QC) sample
analytical requirements are provided in Table 4-2. Refer to Figure 2-1

for locations of field activities described below.

4.1 SITE SURVEY

The site survey included establishing trench access/egress routes
and making visual 6bservaiions along the entire trench, conducting an
ambient air survey vith.an organic vapor analyzer (flame ionization
detector) and photo vac microtip (photoionization detector), and
performance of a geophysical survey using a proton precession magneto-
meter. '

Magnetometer readings were utilized at this site to provide an
improved understanding of subsurface conditions and to guide selection
of subsequent subsurface soil sample location&. Although the majority
of disposed material was reported to be wood, brush, and tree stumps,
magnetometry was used to identify potential locations within the study

area indicative of buried ferrous metal debris.
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The magnetic survey was conducted using an EG & G Geometrics G-856
Proton Precession Magnetometer with stations at 50-foot intervals along
a single survey line extending along the approximate center of the
trench. This instrument measures the earth’s total magnetic field at
discreet locations. Subtle variations in field strength may be caused
by the natural distribution of iron oxides within the soil and rock.
More significant changes in the magnetic field intensity will be caused
by the presence of buried objects composed of iron, steel, or other
ferrous alloys. The response of the magnetometer is a function of an
object’s depth and mass (Breiner 1973).

At each measurement station three readings were recorded. These
readings were averaged to provide a single measurement per station.
Each transect was traveled twice, once in each direction. The Section A
transect was 300 feet in length, the Section B transect was 800 feet in
length, and the Section C transect 500 feet in length. Measurements
vere obtained at a reference station both before and after transect
readings were made. Steep tfench valls, extensive vegetation, ponded

vater, and mdunded £fill within the trench limited access to all areas.

4.2 SAMPLING PROGRAM

'Sampling performed in the Landsburg Mine trench study area included
collection of drum contents, surface wvater, surface soils, and sub-
surface soils. Descriptiéﬁs of these activities are provided below.

4.2.1 Drum Samples
Three drum samples (LD-1 through LD-3) were collected from three

different drums at the north Section B drum location shown in Figure

2-1. Sample LD-1 was collected from a closed bung drum, sample LD-2 was
collected from an open top drum that waé‘approximately one-half full,

and sample LD-3 was collected through a pre-existing hole on a third
drum. No drums were observed to be labeled. There were no indications
of drum contents or drum origins observed during field activities. The
drums appeared to have been pushed over the trench rim and piled on top
of one another. All drum samples were collected using a glass thieving
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tube and transferred directly to sample bottles. Sampling vas conducted

in Level B personal protective clothing and equipment.

4.2.2 Surface Vater Samples

Two surface vater sambies (LDV-1 and LSEP) were collected from two
different ponds located adjacent to exposed drums in the trench. One
sample vas collected from a 50-foot diameter pond located adjacent to
approximately 45 exposed drums in Section B. A number of the drums wvere
submerged in this pond. The second surface water sample (LSEP) was
collected from ponded water located adjacent to approximately 6 drums in
Section C, some of them partially buried and partially full of a dry,
powdery substance (these drums were not sémpled). A background sample
vas collected from a ponded area above the trench»and to the southeast
in Section A. Sample jars were submerged until required volumes were
attained. |

4.2.3 Surface Soil Samples

‘Two surface soil samples (LPS-1 and LPS-2) were collected from the

tvo abandoned portals located at the ends of the trench area (Figure
2-1). One background sample (LPS-3) was collected from an undisturbed
area in the vicinity of the northern portal. Two samples also wvere
collected from the drum area of Section B (LDS-1 and LDS-2). Samples
vere composited over 2- b; 2-foot areas and homogenized in stainless
steel bowls. Volatile samples were not homogenized, but were trans-
ferred directly to sample jars.

4.2.4 Subsurface Soil Samples
Eleven subsurface soil samples (LS-1 through LS-11) vere collected

at locations shown on Figure 2-1. Samples were collected at locations
indicated during the site surveys as potential fill areas. Two .imples

FM paper 4-5 ecology and rm‘imglqg\s 1.1
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vere collected from Section A, five samples were collected from Section
B, and three samples were collected from Section C. One soil sample
(LS-11) vas colleéted from an undisturbed location above the trench rim
beyond the end of the access road to represent a background sample. All
samples were collected using a hand-auger and homogenized in stainless
steel bowls. Volatile samples were not homogenized, but were

transferred directly to sample jars.
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5. INVEBSTIGATION RESULTS

5.1 SITE SURVEY

The entire trench was visually inspected, with dumping/fill
activity observed throughout the northern area, defined as the site
(Figure 2-1). Areas of natural trench wall sluffing were noticed along
the entire trench length. It appears that dumping continued along the
trench as far as the dirt access road extends along the rim. The three
trench sections identified in the study area are physically separated by
pillar walls, one of which allows access between opposite trench rims.

Table 5-1 contains a surficial description of the trench coinciding
vith magnetometer station locations. The observed magnetic field along
the trench exhibited broad anomalies, dominated by a few high-intensity
narrow peaks attributed to exposed or shallow buried objects. The
natural ambient field was measured at 55,000 gammas. The average mea-
sured values ranged from 51,976 to 57,932 gammas, with field intensities
ranging from -3,024 to +2,932 gammas. Figure 5-1 illustrates the mag-
netometer survey results across the Landsburg Mine study area. Raw data
for the magnetometer survéy is included as Appendix E of this report.
Figure 5-1 also indicates the relative depth below the trench rim
observed at each measurement station. At five locations, the trench
bottom with no £ill material vas identified (indicated in Figure 5-1).

The reconnaissance survey indicates that Section A of the study
area is magnetically consistent with the background control station;
hovever, Station 20 indicates a magnetic low anomaly that may be
attributed to a refrigerator observed at the surface.

The magnetic lov across Section B between stations O and 500 does
not appear to be indicative of buried ferrous metal, such as drums;
although, this area was observed to be covered with fill, in some areas
sloping to the top of the rim. Two partially buried drums were
identified near stations O and 50. The consistent low readings along
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Table 5-1

AMBIENT ATR MONITORING AND SURFICIAL DESCRIPTIONS
' LANDSBURG MINE TRENCH
RAVENSDALE, VASHINGTON

February 1991

Section/Station
(ft.)

OVA/Micro-Tip
Measurements

(ppm)

Description

A / 400-350

300-200

150

125

30 .
20

00

B / 00

30

Natural trench bottom. Trench width
approx. 50’; eroded sandstone blocks
scattered on trench bottom; 60’
below trench rim.

Trench bottom constricts to approx.
25'; wooded nob above trench rim.

At base of vertically dipping
strata and horizontal veathering
features; 45’ below trench rim.

Fill on east side of trench; no
visible waste observed, except for
wood debris and natural sluff
material on vest side of trench;
trench width approx. 50’.

One small mound consisting of wood
debris.

Natural sluff mixed with some tree
stumps and a refrigerator.

Water in bottom of trench; seep
coming out of sandstone; overgrown
blackberry bushes, pillar wall to
the north; base of trench has a
depth of approx. 30’; scattered
sandstone chips along east of wall.

Drum visible on surface; 20’ below
trench rim. '

Partially buried drum.
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Table 5-1 (Cont.)

AMBIERT AIR MONITORING AND SURFICTAL DRSCRIPTIONS
. LANDSBURG MINE TRENCEH
RAVENSDALE, VASHINGTON
February 1991

OVA/Micro-Tip

Description

Section/Station Measurements
(ft.) (ppm)
B / 100 0
150 0
200 0
- 250 0
300 0
350 0
400 0
450 0
450 0.2
500 3.2
675 10
700 2.8

Large slabs of concrete on surface;
PVC stick-ups spaced in 10’-
intervals; large f£ill area.

At PVC stick-up (2" tubing) #14; 20’
below trench rim.

At PVC stick-up #17; fill area;
trench width approx. 30’.

Mound area; east side of trench is
covered with fill, sloping up to
rim; west side of trench consists of
sandstone rubble; approx. 30’ below
trench rim. ’

Extensive fill area; fill slopes up
to rim at 45°.

At PVC stick-up #27; some wood
debris; 40-45' below trench rim.

Surface rises to 30’ below trench
rim.

At top of extensive fill area along
east wall; 15’ below trench rim.

Fill area slopes downward toward the
edge of a large pond adjacent to
exposed drums, approx. 100’ long and
50-60’ in diameter; 50’ below trench
rim.

Northern edge of drum area; mound
area stretching from east to west
vall, possibly remnant of barrier
pillar; 30’ belowv trench rinm.

18a¢sled paper
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Table 3-1 (Cont.)

AMBIENT ATR HONITORING AND SURFICIAL DESCRIPTIONS
LANDSBURG MINE TRENCH
RAVENSDALE, WASHINGTON

February 1991

OVA/Micro-Tip

Section/Station Measurements Description
(ft.) (ppm)
B/ 750 0 Bottom of mound; area has scattered
tires and plastic on surface.

800 0 Top of a mound approx. 5’ high
stretching from east wall.

850 5-19 At base of small mound; trench is
approx. 50’ below trench rim and 30’
vide; sandstone blocks scatter the
area; barrier pillar 20’ high.

c/ 00 0 Concrete blocks and small fallen
trees in area; 10’ below trench rim.

50 0 Approx. 5 drums open at surface; one

100 0 drum contains a yellow powdery
material; north end of small pond
area wvith drums in pond; 35’ below
trench rim.

150 0 Impassable fill area mixed with
evergreen, blackberry bushes;

15’ below trench rim.

200-250 0 Top of large fill area; 15’ below
trench rim.

300 0 Surface slopes down to north at
approx. 10%.

400 0 Surface continues toAslope downward.

450 0 Two drums visible on top of east
rim.

500 0 Bottom of trench approx. 55’ bgs.

led paper 5-4 ceology and envi
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the 500 foot transect may reflect subsurface structural affects
resulting from the mine or trench formation.

The magnetometer data indicates that several deposits of ferrous
material probably are distributed along Section C of the trench. The
trend of positive and negative fluctuations in the magnetic field is
consistent with visual observations of apparent dumping in the area.
Between stations 50 and 150, approximately five drums containing a
yellow powdery material were observed. A large fill area consisting of

soil and shrubs was observed between station 150 and 250.

5.2 SAMPLE ANALYSIS

A summary of chemicals identified in site samples, and therefore of
potential concern, is provided in Table 5-2. Laboratory analytical
results are provided‘in Appendix C, with the quality assurance reviev
contained in Appendix D.

Summary data tables provided for soil and surface water in this
section include MTCA cleanup standards for comparison purposes. Method
A values are provided where available. Method B calculations were
performed when enough background information existed. Method B is not

necessarily the standard which would be used in the final cleanup at the

site.

5.2.1 Drum Samples

Cadmium, chromium, copper, lead, mercury, zine, cyanide, acetone,
2-butanone (MEK), 4-methyl-2-pentanone (MIBK), toluene, ethylbenzene,
styrene, total xylenes, dibutyl phthalate, phenol, and Aroclor 1242
(PCB) were detected in samples collected from drums exposed on the east
side of the trench in Section B (Table 5-3).

No cleanup standards are provided for comparison since drum samples
do not reflect environmental media. Each drum appears to represent a
different waste profile, based on the mix and concentration ranges
identified. Note that volatile organics detection limits are elevated
for sample LD-3, due to the high concentration of ethylbenzene and total
xylenes encountered.

FANAL paper 5-6 VD8025.1.1

erulogy and envirunment




Landsburg Mine Report
Section 5

Revision 0O

May 3, 1991

Table 5-2

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN
LANDSBURG MINRE
RAVENSDALE, WASHINGTON
February 1991

Concentration Ranges

recycled paper
FPAIA Y pap

ecology und enviropment

Soils Surface Water Drums
Analytes (mg/kg) (ug/L) (mg/kg)
Total Metals
Antimony 14 ND ND
Arsenic 4-19 ND ND
. Cadmium 22 ND 1.4
Chromium 14-912 6-46 2
Copper 10-702 ND 6-69
Lead 56-3,200 10-56 3.8
Mercury 3.7 0.2 0.34
Nickel 12-46 ND ND
Selenium 2 ND ND
Silver 4 ND ND
Zinc 31-2,130 160-370 59-628
Cyanide 9.2 ND 0.6
voCs
1,1,1-Trichloroethane 0.011 110-240 ND
1,1-Dichloroethene ND 0.4 ND
1,2-Dichlorobenzene 16 0.3 ND
1,2-Dichloroethane ND 7.4 ND
1,2,4-Trimethylbenzene ND 170 ND
1,3,5-Trimethlybenzene ‘ND 60 ND
1,4-Dichlorobenzene 0.0096 ND ND
4-Isopropyltoluene ND 6.0 ND
4-Methyl-2-pentanone ND NA 4,960
Acetone 0.118-0.251 NA 2,480
Benzene ND 4,2-10 ND
Chloroethane ND 2.8 ND
Chlorobenzene ND 0.6 ND
cis-1,2-Dichloroethene ND 12-680 ND
Ethylbenzene 0.0085 10-570 683-23,100
Isopropylbenzene ND 8.6 ND
Naphthalene ND 26 ND
n-Propylbenzene ND 10 ND
ND - Not detected
NA - Not available
5<7



[ Landsburg Mine Report
s - Section 5

Revision 0

May 3, 1991

Table 5-2 (Cont.)
SUMMARY OF CHEMICALS OF POTENTIAL CONCERN

LANDSBURG HINE
RAVENSDALE, WASHINGTON

February 1991
Concentration Ranges

‘ Soils Surface Vater Drums
Analytes (mg/kg) (ug/L) (mg/kg)
VOC’s (cont.)
Methylene Chloride ND 41-42,000 ND
Styrene 0.0083: 32 1.0
sec-Butylbenzene ‘ ND 1.4 ND
Tetrachloroethene 0.056 1.0 ND
Toluene ND 130-4,400 0.83-3,780
Total Xylenes 0.045 70-2,900 1.0-73,600
Trichloroethene ‘ 0.137 18-3,700 71
Trichlorofluoroethane ND 0.8-460 ND
Vinyl Chloride ND 0.3 ND
2-Butanone ND ND 16,000
Semivolatile Organic Compounds
2-Chlorophenol ND 342 ND
2-Methylphenol ND 37 ND
4-Methylphenol ND 60 ND
2,4-dimethylphenol ND 43 ND
Benzyl Alcohol ND 106 ND
Benzoic Acid - ND 296 ND
Bis(2-ethylhexyl)Phthalate 0.6-178 26 ND
Bis(2-chloroethyl) Ether ND 24 ND
Butylbenzyl Phthalate 0.4 ND ND
Dibutyl Phthalate 7 ND 130
Dimethyl Phthalate 23 34 ND
Isophorone 2.3 56-602 ND
Phenol - ND 262 40
Organochlorine Pesticides and PCBs
Aroclor 1242 7.9 ND 21-7,960
Aroclor 1254 0.3-27.2 ND ND

ND - Not detected
NA - Not available

rﬁiﬁlAeﬁ paper ' ) evology and rmin%gbzs 1.1
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SUMMARY OF CONSTITUENTS FROM DRUM SAMPLES

LANDSBURG MINE

RAVENSDALE, VASHINGTON

February 1991
(mg/kg)
Sample
Analytes LD-1 LD-2 LD-3
Metals '
Cadmium 1.4 0.5 0 0.5 UJ
Chromium 1.0U 2.0 1.0U
Copper 9.0 6.0 1.0U
Lead 3.8 3.8 0.5U
Mercury 0.02 U 0.02 U 0.34
Zinc 8.0 59.0 1.0 W
Cyanide 0.5 U 0.6 0.5 U
Volatile Organic Compounds
2-Butanone . 5.00 16,000 500 U
4-Methyl-2-pentanone 5.00U 4,960 500 U
Acetone 0.0Uu 2,480 1,000 U
Ethylbenzene 0.5 U 683 23,100
Styrene 1.0 50 U 50 U
Toluene 0.83 3,780 204
Total Xylenes 1.0 4,380 73,600
Trichloroethene 0.5U 71 50 U
Semivolatile Organics
Dibutyl Phthalate 300 U 130 o0 u
Phenol : ' 300 U 40 300 U
Pesticides/PCBs
Aroclor 1242 1 U 7,960 21

Note: Detailed descriptions of data qualifiers are

D.

recycled paper
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The origin of the drums is unknown and no labels vere identified

during field activities. Contents of the three drums sampled indicate
the potential for classification as Extremely Hazardous waste (EHW) or
Dangerous Waste (DW) according to WAC 173-303-081 (discarded chemical

products) and WAC 173-303-9903 for the following compounds:

Constituent Dangerous Waste No. Ecology Hazard Designation
Cyanide P0O30 EHV
Phenol U188 EHV
Toluene U220 "EHV
Xylene U239 ERV
Acetone U002 DV
Dibutylphthalate U069 DvW
2-Butanone Uuis9 DW
4-Methyl-2-pentanone Ul6l DV

In addition to these listed discarded chemical products, drum contents
may exhibit dangerous waste characteristics as defined in VAC
173-303-090. Drums containing cadmium, chromium, lead, mercury,
2-butanone, and trichloroethene may exceed toxicity characteristic
limits for EHV or DW. Other compounds are potentially ignitable,
depending on concentration and/or mixtures present. Due caution should

be observed during future drum removal activities.

5.2.2 Surface Vater Samples

Surface vater ponds associated with drums were sampled in Sections

B and C of the trench study area. Chromium, lead, mercury, and zinc
vere detected in pond vater samples (Table 5-4). Cleanup standards were
exceeded for lead in both Section B and C sémples, for mercury in
Section B, and for zinec in Section C. No metals were identified above
detection limits in the background sample collected away from the
trench. All cleanup levels were obtained from the Clean Water Act
§304(a) list, reflecting concentrations with chronic effects (EPA 1991).
Criteria for mercury and cyanide 1istéd in WAC 173-201-047 correlate to
§304(a) acute effects values. Use of these cleanup levels would
effectively make the criteria less strict.

FINAL 5-10 . WwD8025.1.1
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Table 5-4

SUMMARY OF TOTAL METALS, HARDNESS, AND CYANIDE ANALYTICAL RESULTS
SURFACE VATER SAMPLRES
LANDSBURG MINE
RAVENSDALE, VASHINGTON

February 1991
(mg/L)

Analytes Sample Ecology Cleanup

Standards

LDV-1 LSEP Lv-1
(Section B) (Section C) (Background)

Chromium 0.046 0.006 0.005 U 0.117
Lead 0.056 0.010 0.001 U 0.0013
Mercury 0.0002 0.0002 U 0.0002 U 0.000012
Zinc 0.037 0.16 0.01 U 0.058
Cyanide 0.01 U 0.01 U 0.01 U 0.0052
Hardness 15.5 24.6 11.3 NA

NA - Not Applicable.

U - The material vas analyzed for, but was not detected. The
associated numerical value is a contractural quantitation limit,
adjusted for sample weight/volume, extraction volume, percent
solids, and sample dilution.

Method A Cleanup Standards based on chronic values defined in
WAC 173-201-047 and Clean Water Act §304(a) database (EPA 1991)
(chromium III values used).

ﬁ%ﬁ'?d paper 5-11 evrovlogy saa environment. .
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A variety of volatile organic compounds (VOCs) were identified in
surface vater samples collected from both ponded areas (Table 5-5). In
Section B, only l;l;di;hloroethane exceeded the Method B cleanup
criteria and in Section C, only methylene chloride exceeded the
criteria. However, a wide variety of VOCs were identified in both
trench pond samples. No Method A cle;nup standards are available for
the organic compounds found in surface waters, so Method B calculations
vere completed based on the assumptions outlined earlier. No VOCs vere
identified in the background sample.

Table 5-6 provides a list of semivolatile compounds identified in
trench pond samples. The Section B pond exceeded cleanup standards for
bis(2-ethylhexyl)phthalate and isophorone. The Section C pond exceeded
the cleanup standard for bis(2-chloroethyl)ether. All compounds
identified were below the part per million range. No semivolatile

organic compounds were identified in the background sample.

5.2.3 Surface Soil Samples
Soil sample results (both surface and subsurface) are presented in
Tables 5-7, 5-8, and 5-9. Only those analytes detected are included.

Acetone was found in surficial soils, both near the drums in Section B
and near the southern portal. Lead was found at elevated levels near
the same drums and at the northern portal. Aroclor 1254 was identified
in both samples'collected'near the drums in Section B at 20.6 and 0.3
mg/kg. No contaminants exceeded cleanup standards. except PCB in sample
LDS-1 (cleanup standard of 1.0 mg/kg).

5.2.4 Subsurface Soil Samples
Sample LS-8 was the only sample to exhibit concentrations exceeding
cleanup standards collected from the subsurface. Standards vere

exceeded for cadmium, chromium, lead, and mercury, as provided by the
Method A list (WAC 173-340-740). Note also that the arsenic standard
vas closely approached at this location. Sample LS-8 was collected near
the exposed drum area identified in Section C of the trench.

Acetone vas detected in sample LS-11 (background) at a concentra-
tion approximately twice the detection limit. At 118 ug/kg, the

5-12 wDB025.1.1
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SUMMARY OF VOLATILE ORGANIC COMPOUNDS ANALYTICAL RRSULTS

SURFACE VATER SAMPLRS
LANDSBURG MINE
RAVENSDALE, WASHINGTON

February 1991
(ug/L)

Analytes Sample Ecology

Cleanup

LDV-1 LSEP Standard

(Section B) (Section C)

4-Isopropyltoluene 6.0 10U NA
1,1-Dichloroethene 0.4 10U 1.9
1,1-Dichloroethane 60.0 20 1.9
1,2-Dichlorobenzene 0.3 10U 419
1,2-Dichloroethane 7.4 10U 59.4
1,1,1-Trichloroethane 110 240 417
1,2,4-Trimethylbenzene 170 10U NA
1,3 S-Trimethylbenzene 60.0 10U NA
Benzene 4.2 10 43
Chlorobenzene 0.6 10U 5,030
Chloroethane 2.8 10U NA
cis-1,2-Dichloroethene 12.0 680 NA
Ethylbenzene 370 10 6,910
Isopropylbenzene 8.6 10U NA
Methylene Chloride 41.0 42,000 960
n-Propylbenzene 10.0 10U - NA
Naphthalene 26.0 200 987
sec-Butylbenzene 1.4 10U NA
"Styrene 32.0 10U NA
Tetrachloroethene 1.0 10U NA
Trichlorethene 18.0 3,700 NA
Trichlorofluoromethane 0.8 460 NA
Toluene 4,400 130 48,500
Total Xylenes 2,900 70 NA
Vinyl Chloride 0.3 10U 2.9

U - The material vas analyzed for, but was not detected. The
associated numerical value is a contractural quantitation limit,
adjusted for sample weight/volume, extraction volume, percent
solids, and sample dilution.

NA - Information not available for Method B calculation.

Method B Compliance Cleanup Level calculated for each compound except

vhere noted.

FHERE P
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Table 5-6

SUMMARY OF SEMIVOLATILE ORGANIC COMPOUNDS ANALYTICAL RRSULTS
SURFACE VATER SAMPLES
LANDSBURG MINE
RAVENSDALE, WASHINGTON
February, 1991

(ug/L)
Analytes Sample Ecology
LDV-1 LSEP Cleanup
(Section B) (Section C) Standards
2-Chlorophenol 342 5U NA
2-Methylphenol 37 SU NA
4-Methylphenol 60 5U NA
2,4-Dimethylphenol 43 5U 55,300
Benzoic Acid . 296 50U NA
Benzyl Alcohol 106 5U NA
bis(2-Chloroethyl) Ether 25 U 24 0.9
bis(2-Ethylhexyl) Phthalate 26 54U 3.6
Dimethyl Phthalate 34 5U 72,000
Isophorone : 602 56 UJ 362
Naphthalene ' 26 5U 987
Phenol 262 5U 1,110,000
U - The material was analyzed for, but wvas not detected. The

associated numerical value is a contractural quantitation limit,
adjusted for sample weight/volume, extraction volume, percent solids,
and sample dilution.

NA - Information not available for Method B calculation.

Method B Compliance Cleanup Level calculated for each compound except
vhere noted. '
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presence of acetone may be related to laboratory contamination or
contamination in the field. No volatile compounds exceeded cleanup
standards. S '

The phthalates identified in sample LS-8 are generally at low
concentrations and may be due to laboratory contamination. Since this
sample exhibited relatively high levels of other constituents, these
compounds also may truly exist in soils at the location sampled. No
semivolatile organic compounds exceeded calculated cleanup standards.

Aroclors 1242 and 1254 were detected in sample LS-8 at 7.9 and 27.2
mg/kg, respectively. This sample was collected near the drums in
Section A of the trench. The cleanup standard for PCBs at this location

vas exceeded, as described above.
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6. DISCUSSION

The visual reconnaissance and geophysical surveys conducted along
the Landsburg Mine trench indicate that material has been buried along
the northern portion of the trench. The material appears to consist of
construction waste (wood and scrap metal), as well as drums containing
various organic and inorganic constituents. A major group of drums
(approximately 50) were identified and three were sampled in Section B
of the study area. Other drums were identified in smaller groupings
throughout trench Sections B and C. The magnetometer survey indicated a
high likelihood of buried metal (possibly drums) along Section C. Fill
material resulting from direct placement of soil or trench wall sluffing
apparently covers disposed materials throughout the entire trench study
area. The three drums sampled at the site indicate the presence of
concentrated metals, cyanide, VOCs, semivolatile organics, and PCBs. A
very small portion of the visible drums were sampled, with contaminants
identified in all cases. Evidence of contaminated soil and ponded vater
adjacent to drums indicate environmental release and the potential for
direct contact.

Subsurface soil sampling was conducted along the length of the
trench at locations associated with identified fill areas. In general,
contamination vas not found, except near a group of drums visible in
Section A of the study area.

Surface soil samples collected at the mine portals at either end of
the trench identified limited contamination by acetone and lead. It is
unclear if the acetone detected is attributable to laboratory or
environmental contamination. No conclusions can be drawn concerning the
potential for contaminated groundwater resulting from releases of
chemicals at the site; hovever, groundvater is considered to be a sole

source aquifer for the region.
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ABSTRACT

A Site Hazard Assessment (SHA) was conducted at the Landsburg Mine
located near Ravensdale, Washington. The Landsburg Mine site consists
of a-portion of a trench ranging between 60 to 100 feet wide by 20 to 60
feet in depth and 2,000-feet long, created by the collapse of a working
mine. The SHA included two phases of field work that included a
geophysical survey, drum sampling, surface water sampling, and surface
and subsurface soil sampling. Samples were analyzed for volatile
organic compounds, semivolatile organic compounds, pesticides/
polychlorinated biphenyls (PCBs), and cyanide. It was determined
‘through visual and geophysical surveys that ferrous buried objects do
exist within the trench at suspected dumping locations. Sample results
vere compared to the Washington State Model Toxics Control Act (MTCA)
cleanup standards as determined by either Method A or Method B calcula-
tions. :

Drum samples contained elevated concentrations of metals, cyanide,
- volatile and semivolatile'organic compounds, and PCBs. Surface water
(pond) samples contained chromium, lead, mercury, zinc, 1,l-dichloro-
ethane, methylene chloride, bis(2-ethylhexyl)phthalate, and isophorone
above MTCA cleanup standards. Soils contained cadmium, chromium, lead,
mercury, and PCBs in excess of MTCA cleanup standards.
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TYPE OF CAMERA:

Qlympus Infinity

Kodak 400

PEOTO IDEFTIPICATION SHEEY

JOB NO.: wD8025%

TYPE OF FILM: . SITE NAME: Landsbury Mine
Frame Roll Witnessed .
No. No. Date Time “Taken By By Description of Photo
Section B, B150, PVC Stick-ups, left in place from
22 2 02-13=-91 B. buffner D. Kovanen soil-~gas survey.
i . Section B, large pond area adjacent to 45 exposed
23 2 02=-13=91 B. Duffner D. Kovanen exposed drums on esst wall.
24 2 02=-13-91 B. Duffner D. Kovanen Same. Staton BS525, looking north.
Debris and partially buried drum exposed in Sectior
25 2 02-13-91 8. Duffner D. Kovanen B1S,
26 2 B. Duffner D. Kovanen Disposal debris.
27 2 B. Duffner D. Kovanen Magnetometer survey, Station Section C
28 2 02~13-91 8. Duffner D. Kovanen Partially buried drum at BS0, Section B.
29 2 D. Kovanen B. Duffner Sandstone eagt wall of trench.
30 3 B. Duffner L. Burely Drum sampling, Section B.
31 3 B. Duffner L. Burely Drum sampling, Section 8.
32 3 B. Duffner 8, Duffner North end of Section B, Station 800.
33 3 B. Duffner D. Kovanen Exposed drums Section C, Station 100,
34 3 B. Duffner D. Kovanen Expoeed drums Section C, Station 200.
15 3 B, Duffner D. Kovenen Section C, Station 2%0.
36 3 B. Duffner | D. Kovanen | Section ¢, Station 378,
37 k] B. Duffner D. Kovenen Section C, Stationm 400.
Clam cast in terriary sandstone.
38 3 8. Duffner D. Kovanen West wall, Section C, Station 450

recvcled paper
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TYPE OF CAMERA:

Olympus Infinity

PROTO IDEETIFPICATION SHERY

JOB NO.: wD80295

TYPE OF FILM: Kodak 400 SITE NAME: Landsbutg Mine
Frame Roll - - Witnessed
No. No. Date Time Taken By By Description of Photo
1 1. 12-7-90 0945 D. Kovanen B. Duffner North end of trench. Seepage from abandoned portal
2 1 12-7-90 094S D. Kovanen B. Duffner North end of treach. Seepage from abandoned portal
Photo showing blue-purple sheen on flowing seepage
3 1 12-7-90 0945 D. Kovanen B, Duffner from portal #1
Lookiné southwest at northern end of trench.
4 1 12-7-90 0945 D. Kovanen B. Duffner Abandoned portal 0l area.
0ld mine workings along access road. Not of Landsbt
5 1 12-7-90 1015 D. Xovanen B. Duffner Mine~Rogers Coal seanm.
During site reconnaissance walking up old access rou
6 1 12-7-90 1018 D. Kovanen B. Duffner Approximately 1l/4 mile off of Summit-Landsburg Road.
7 1 12-7-90 | 1015 | D. Kovanen | B. Duffner | Old access road.
L 1 12-7-90 1030 D. Kovanen | B. Duffner | Looking into northend of trench from the west rim.
Overgrown blackberry bushes observed growing over
9 1 12-7-30 1045 D. Kovenen B. Duffner such of the trench rim areas.
Exposed drums in northern end of trench disposal
10 1 12-7-30 1100 D. Kovanen B. Duffner on east wall of trench
. Pool water in southern section of trench area.
11 1 12-7-90 1130 D. Kovanen B. Duffner (sink-hole like)
South end of trench area. No visible signs of
12 1 12-7-90 1150 D. Kovenen B. Duffner contamination.
8.D. and J.M., Section A within trench, Level C
13 2 02~13-~91 1100 L. Burely D. Kovanen respiratory protection.
14 2 02-13-91 1100 L. Burely D. Kovanen Entering Section A of trench, near Statiom 0.0.
15 2 02-13-91 | 1130 L. Burely D. Kovanen | B & E field team within trench, Section A.
16 2 02-13-91 1200 L. Burely D. Kovenen | Decontamination area.
D.K. and B.D., magnetometer survey, station 300,
17 2 02-13-91 1208 J. Mullesky| D. Kovanen Section A.
18 2 02-13-91 1208 J. Mullesky| B. Duffmer | Section A, during magnetometer survey 300’',
19 2 02-13-91 1210 D. Kovanea | J. Mullesky| Station 350, Section A, during magnetometer survey.
) Station 42%, Section A. Barrier Pillar. Southern
20 2 02«13-91 1210 D. Kovanen J. Mullesky| of survey area.
21 2 02-13-91 | 1220 B. Duffner | D. Kovanen | Station 250, Section A, looking northeast within trq
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STATE OF VASHINGTON
DEPARTMENT OF ECOLOGY
TOXICS CLEANUP PROGRAM

SITE HAZARD ASSESSMENT DATA COLLECTION SUMMARY SHEETS

FOR
VASHINGTON RANKING METHOD

Site Name: Landsburg Mine SHA

Location: Sections 24/25, T22N, R6E accessed from of S.E. Landsburg
- Road, dpproximately 1-1/2 miles northwest of Ravensdale,
Washington.

Site Ovner/Operator: Plum Creek Timber Co. and Palmer Coking Coal Co.
844 Mountain Villa Dr., Enumclaw Washington 98022

Address: P.0. Box 10/31407, Highwvay 169, Black Diamond, Washington ’
98010, respectively

Any other known PLP(s):

Address:

Site Number:

Date(s) of field site hazard_assessment: February 13 - Pebruary 19, 1991

Samples or field measurements:

16 soil 3 surface vater
groundvater air
3 drums

(Attached copies of pertinent sampling and analytical data, as vell as
all other supporting documentation.)

Photographs: Appendix A

Veather: Fair, 30 - 50° P with intermittent rains and clearing

Lead Inspector: Dori Kovanen, E & E

Other Inspectors: Robert Duffner, David Byers, Lisa Burley, Joe
Mollusky, and David Anderson (E & E)

Signature:
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PART I: Hazardous Substances

NOTE: Page numbers, or worksheet numbers, shown in parentheses refer to
WARM Scoring Manual.

A. LIST

List hazardous substances known or suspected (check K or §), currently

at the property, or that have been previously (check C or P) at the
property: : ’

Hazardous Substances K S C P Quantity Units

| 1. Volatile Organic Compounds (k-c) Unknovn Unknown
2. Metals (k-c) v ' Unknown Unknown
j. Semivolatile Ogggéic Compounds (k-¢) Unknown Unknown

| Polychlorinated

4. Pesticides/Biphenyls (PCBs) (k-c) Unknown Unknown
5. Cyanide (k-c) Unknown Unknown
.. . _
7.
8.
9.
10.

Additional? X (list on attachment) See summary Table 5-1 in text
of SHA report, Section 5.

By which routes are these available?

Number (from above) Surface Vater Alr Groundvater

1. 1 X X
2, 2 —X

3. 3 X
4,

5.
6.
7.
8.
9.
10.

il

Comment: Confirmed release to surface'water and ambient air;
groundvater not sampled
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B. SOURCES
Check those known or observed:

X Drums or other containers
Electrical transformers
Above ground tanks
Below ground tanks
Ponds, pits, or other impoundments
Pipelines (other than water, sewer, or gas)
Floor drains
Exterior drains for rainvater, surface waters, spills, etec.

X Other? Identify: Surface water ponds exist as subsidence -
like features along the trench. One pond is located immediately down-
gradient of approximately 45 exposed drums. Another pond exists in the
vicinity of approximately 8 partially buried drums, some containing dry
povdery substances. The surface waters cover an approximate 3,400 to
16,900 square foot area.

C. INDICATORS
Check those known or observed:

Discolored soils

X Disturbed soils
Discolored standing water
X Unusual or noxious odors

Sick or dead vegetation
Groundvater monitoring wells
X Other? Identify: Observed PVC stick-ups in bottom of trench
installed for soil-gas survey conducted by Applied Geotechnology, Inc.
August 15, 1990 (Figure 2-1, Section B). Unusual odors were noted in
~various locations within Sections B and C of the trench.

If any are checked in B or C, explain details including exact locations
(identify location in a map or drawing).

Additional information: See Figure 2-1 sample location map. Exact
locations of PVC stick-ups are generally located within Section B, and
are spaced 10 feet apart. Level B respiratory protection was necessary
in the vicinity of the exposed drums. Disturbed soils were noted within
most of the trench survey area, due to natural sluzfing of the trench
valls, and the filling/dumping/disposal activities that reportedly
occurred. Soil contamination (visible or odor) included areas ranging
from 27 to 135 square feet, 6‘37 to 3,400 square feet, and 3,400 to

16,900 square feet.
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IT: Releases
A, KNOWN OR SUSPECTED RELEASES

Liét those hazardous substances identified (by number) in I.A. vhich are
known or suspected to have been released:

Substance No. Quantity Released Units WVhen Location
1,2,3,4,5 Unknown - - ¥ithin Section B
and C of the
trench.

Additional information/reference? See Fi re 2-1 for locations. Refer
to waste-related history for additional Information. References are
numerous to disposal of "oil sludge" and "aumping of corrosive mater-
ials", In addition, several fires wvere reported in the trench area in
the summer of 1971.

B. SOURCES AND IMPACTS (Pages B-9, 10)

List those hazardous substances identified (by number) in II.A and
identify the source and impact:

Substance No. Source Impacts/Affects To Area
1-5 Drum, and disposal Known impact to Throughout

from tanker trucks soils, air, vegeta- trench, see

tion; unknown impact Figure 2-1
to groundvater.

PART ITI: Migration Potential
A.  CONTAINMENT--LANDFILLS (SW-7; A-12; GW-8, 9)
Present? X Hov many?

Check those that apply:

1. An engineered, maintained runon/runoff control system
2. An engineered/maintained cover without ponding

3. Unmaintained runon/runoff control system or cover

4, X No runon/runoff control or no cover

S. Uncontaminated soil cover greater than 6 inches thick
6. Uncontaminated soil cover less than 6 inches thick

7. Contaminated soii used as cover

B-4 WD8025.1.1
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8. A functioning vapor collection system

9. Mixing or agitation used
10. X No liner
11. Single clay or compacted soil liner
(permeability cm/sec)
12. Single synthetic liner (permeability cm/sec)
13, Double liner system (permeability cm/sec)
14, Leachate collection system, maintained and functioning
15. ‘Leachate collection system, unknown condition or not
functioning
16. Liquid vastes may have been disposed of
17. X Liquid vastes were disposed of in landfill
18. Reliable evidence no liquid wastes vere disposed

Additional comments: The trench is an uncontrolled disposal area.
There is no containment system in place. Item 4: No runoff control vas
observed. Howvever, pillar walls within the trench effectively block off
site surface water migration. Item 17: See Section 2 of the SHA report.
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o

CONTAINMENT--SURFACE IMPOUNDHENTS‘(SV-7, 8; A-13; G¥-10, 11)
Present? No How many?

Check those that apply:

1. The dike is apparently sound
2. Thg dike is regularly inspected and maintained
3. There is evidence of failure, erosion, sluamping, or
' release of contents
4, Two feet of freeboard maintained automatically
5. _ The freeboard is manually controlled so that there is at
least 2 feet of freeboard
6. Evidence of insufficient freeboard (<2 feet)
7. ' A maintained cover
8. Unmaintained cover, no cover
9. No liner
10. Single synthetic liner
11. Single clay or compacted soil liner
12. Double liner
13. Working leak detection system
14, Evidence of loss of fluid (other than by evaporation)

Additional comments: No controlled surface impoundments are present;
hovever, ponded water has been'contaminated.
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C. CONTAINMENT--DRUMS AND SMALL CONTAINERS (S¥-9; A-11; GV-11)

Present? Yes How many? 50 observed

Check those that apply:

1. _X No functional containment

2. There is secondary containment capacity for the total
volume of containers

3. There is secondary containment with capacity for at least
110X of volume of the largest container

4, The secondary containment is less than 110% of the volume
of the largest container

5. The containers are stored in single, or double layers on
‘pallets, or in racks

6. X The containers are stored in an unstable manner

7. X Some containers are open or have visible liquid

8. X Some containers are leaking - containers have leaked in
the past

9. Containers are protected from weather

10. X Containers showing deterioration

11, Containment surface is impervious

12. X Containment surface has cracks or semipermeable -
Containment surface is soil

13. No base material/permeable base such as gravel/baée

materials unknown :
14, Containment is regularly inspected and maintained
15. X Evidence of containment failure
Additional comments: Volume of drums ranged from 50 to 60 gallons.
Item 6: Drum were disposed of over the trench rim. Drums nov rest
piled on one another. The containers are not stored in a stable manner.,
Item 10: Drums shoved rust. Item 15: Some containers have leake into

surrounding ponds and soil. Containers have been used for target
practice (evident by bullet holes).
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D. CONTAINMENT-STORAGE TANKS (SW-9; A-11; GW-11)

9
Present? No Bowv many? Unknown

Check those that apply:

1. Secondary containment with a capacity of 110% of the
volume of the tanks

2. Secondary containment at least 50% of the volume of all
- tanks

3. Containment system with capacity for at least 10X of
volume of containers or tanks

4, No containment, or less than 10¥ capacity

S. Tank volumes maintained

6. Automatic con;rols used for volume maintenance

7. : Tanks are covered

8. Uncovered tanks have aeration, mixing, or heating of tank
contents

9. ‘Containers sealed, protected

10. Containers sealed, no protected

11. Containers deteriorated

12. Containers leaking

13, Record the #s of above which apply only to above ground
tank:

14, Record the #s of above which apply only to below ground .
tanks:

15. Record the #s of above which apply to both above and below
ground tanks:

Additional comments:

B-8 wD8025.1.1
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E.  CONTAINMENT--WASTE PILES (SW-10; A-13; GW-12, 13)

Present? Yes . How many? Unknown

Check those that apply:

1. f Vaste pile is outside, no protecting structure
2. Waste pile is outside, in open structure with roof
3. Waste pile is outside, with partial or unmaintained cover

4, Waste pile is outdoors, with maintained cover
5. X No cover is present

6. Waste pile is fully enclosed, intact building
7. There is an engineered runon/runoff control

8. The runon/runoff is maintained

9. Runon/runoff control present, unknown condition

10. X No runon/runoff control system present, or unknown if
present :

11. Liner or base present; X Not present

12. Single clay or compﬁcted soil liner

13. Single synthetic liner

14. ~ Double liner

15. ‘ Maintained. functioning leachate collection system

16. Leachate collection system; Unknown condition; or
Not functioning ‘

Additional comments: Waste piles exist in Sections B and C of the
trench (FPigure 2-1) and generally consist of drums, wood, trees, and
shrub_ debris that have been disposed -f over the edge of the trench
throughout the survey area. The descrip-ion conforms to the Part III-A
landfill. '
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F.  CONTAINMENT--SPILLS, DISCHARGES, AND CONTAMINATED SOIL
(SW-10, 11; A-13, 14; GW-13)

Check those that apply:
1. Spill, discharge, or contaminated soil only in the

subsurface at the site--including dry wel 8, drain fields,
leaking underground storage tanks

2. X Soil contamination that has been covered partially
excavated and filled with at least 6 inches of clean soil

3. X Soil contamination that has been covered or partially
excavated and filled with less than 6 inches of clean soil

4, Uncontaminated soil cover >2 feet thick

5. No cover; or Cover <2 inches but >6 inches thick

6. Spill, discharge, or contaminated soil present at the

surface in an area with maintained runon/runoff controls

7. ‘ Spill, discharge, or contaminated soil present at the
surface in an area with unmaintained runon/runoff controls

8. X Spill, discharge, or contaminated soil present at the
surface vith no runon/runoff controls or unknown controls

9. Contaminated soil has been disturbed or excavated and
stored above grade

10. A functioning vapor recovery system

11. No vapor recovery system

Additional comments: Items 2/3: Throughout the survey area within the
trench, native soil has been pushed into the trench by bulldozers to
cover debris that were dumped. It is reasonable to presume that these
soils were originally uncontaminated. Item 8: Drums containing product
have leaked, spilled, and contaminated soils vithin Sections B and C of

the trench (Figure 2-1).
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G. CONTAINMENT--SITE CHARACTERISTICS (S¥W-11, 12; A-6, S/V¥ 5)

1. How would you evaluate the site soils? Circle predominant textural
class. C

X (1) Sand, gravel, sandy gravel, well-graded sand.
well-graded gravel, gravelly sand, gravelly ad
loam, silty sandy loam?

Poorly-graded sands with fines, silt-sand mixtures,

loam, silt loam, sandy silt loam, clayey sanc, clay
sand loam?

Clayey sands, sand-clay mixtures, clayey gravels,
clay-sand-gravel mixtures, inorganic silts, clayey
silt loam, silty clay loam, porous rock outcrop,
sandy silty clay, sandy clay loam?

Clay (organic and inorganic), clay ioam, rock out-
crop, peat, peaty clay?

Is the above based on personal observation, laboratory analysis, or
professional judgment by a soil expert? (underline)

2. What is the total annual precipitation?
57.2 (2) inches/year (SW-12; W/S 35)

3. Vhat is the maximum 2-year, 24-hour precipitation?
0.20 (3) inches (SW-14; W/S 5)

4. Is the site not in a floodplain? _Yes ' (SW-14; W/S 5)
Is the site in a 500-year floodplain?
Is the site in a 100-year floodplain?

S. Vhat is the terrain slope to the nearest surface water?

14 (4) X (S¥-14, 15; W/S 5)

6. What 53 the subsurface hydraulic conductivity?
1077 (5) cm/sec (GW-14; W/S 6)

7. VWhat is the vertical depth from the deepest point of known
contamination to groundvater? (See comment) feet (GW-15; W/S 7)

Additional comments: Net precipitation is approximately 35.5 inches/yr.
(2). Item 7: Unknown depth to water. Although nearby vell logs show
vater levels at approximately 200 feet, it is unknown whether there is a
hydraulic connection between the ponded surface water (within the
trench) and groundvater. In addition, the old mine workings are a
potential contaminant pathway.
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PART IV: Targets
A. DISTANCE TO SURFACE WATER (SVW-16)

1. What surface vater(s) (lake, stream, river, pond, bay, etec.) is/are
within 10,000 feet (downgradient) of the site?

Name Distance-Feet Obs. Meas.

Cedar River N 2,000 X

None? . Comments: (7)

2. Vhat drinking wvater intakes are within 2 miles of the site? (all
: lake intakes, river intakes downstream only) (SW-16; W/S 5)

None?

Source (8,9) Location Population Served
Unnamed spring T22N R6E Section 14 51

Unnamed spring ' T22N R6E Section 36 135

Clark Springs T22N R6E Section 35 2,720

2,896 (Total)

3. How much acreage (anyvheré) is irrigated by surface water intakes
(dovnstream only) or wells (anyvhere) within 2 miles of the site?
(SW-16; GW-18; W/S 5; W/S 7)

None?

SURFACE WATER: Acres 60.0 (1,600 acres maximum)

Source(s) UNN stream, UNN Lake, Rock Creek. (9)

GROUNDVATER: Acres 4.0 (4,500 acres maximum)

Source(s) 1. King County - Division of PKs well (9)
2. Short/Buxton well

B-12 wD8025.1.1

ecology and environment

recycled paper




4, What is the distance to the nearest fishery resource (total of
overland distance plus downgradient distance)? (SW-17; W/S 5)

Over 10,000 feet? No Distance if less than 10,000 feet?
2,050 (10) feet »

5. WVhat is the distance to the nearest sensitive environment (total of
overland distance plus dowrgradient distance)? (SW-18; A-15; W/S 5)
(11, 12, 13)
Over 10.000 feet? No Distance if less than 10,000 feet?
1,320 feet

6. Is the aquifer a federally-designated soil-source aquifer?
Yes (14) (GW-16; W/S 7)

7. Is the groundwater used for: (GW-16; W/S 7) (8)

X Private supply, but alternate sources available with
minimum hook-up requirements
Public supply
X Irrigation of human food crops or livestock
Non-food (human) vegetation
Not used due to natural contaminants
Groundvater not used, but usable

8. Distance to nearest drinking water? 250 (1,6) feet (GW-17; W/S 7)

9. Is there an alternate source available to groundvater for private
or public vater supply? No (8)

10. Population served by drinking water wells within 2 miles?

8,110 (6,8) (GW-17; W/s 7)

11. Distance to the nearest population? 250 (1,4) feet
(A-15; 163 W/S 6)

12. Population wvithin one-half mile radius? 150 (15) (A-16; W/S 6)

Additional comments: Item #5: Bald eagles winter along the Cedar River
(3/4 mile North), great blue herons along Rock Creek (very close to the
site) and at Ravensdale Lake (about 1 mile). Department of Wildlife
letter, dated January 17, 1991 confirms fisher sighting within 1/4 mile
of site. National Vetland Inventory Map indicates Ravensdale Lake as
lacustrine, limnetic, open water (Cumberliand, WA); Cedar River as
riverine, upper perennial, open wvater (Hobart, WA). Item #4: Rock
Creek is also the nearest fishery resource, spawning Chinook, Coho, and
Sockeye salmon frequent the creek.
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(2)

(3)

(4)

(3)
(6)
(7N

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(13)

REFERENCBS FOR SHA SUMMARY SHEETS

Logbook of Field Observations, Ecology and Environment (E & E),
subsurface soils vere evaluated by a on-site geologist during
subsurface soil sampling, February, 1991.

From Climatic Atlas of the United States, U.S. Department of
Commerce, National Oceanographic and Atmospheric Administration
(NOAA), reprinted 1979.

Vashington Department of Ecology, April 1990, Figure SW-1,
Isopluvials of 2-year, 24-hour Precipitation in Tenths of an Inch,
Vashington Ranking Method (WARM), Pub. No. 90-14.

Measurements from United States Geological Survey (USGS) Cumberland
and Hobart 7.5-minute topographic quadrangles, photorevised 1973.

From Groundwater, Freeze and Cherry, 1979.
From well logs provided by Washington Department of Ecology.

From USGS Black Diamond 7.5-minute topographic quadrangle,
photorevised 1973.

From Public Water Supply System database (2-mile), Washington
Department of Health, 12-11-90 printout.

From recorded water rights information system (WRIS) database for

‘Region 1, Department of Ecology, 12-5-90 printout.

Vashington Department of Fisheries, A Catalog of Washington Streams
and Salmon Utilization, published 1975.

National Vetlands Inventory Maps of Black Diamond (1988),
Cumberland (1987), and Hobart (1987), Washington.

Letters from the Department of Wildlife dated January 17, 1991 and
January 11, 1991.

Letter from Vashington State Department of Natural Resoufces,
Vashington Natural Heritage Program, dated January 23, 1991.

From sole-source aquifer maps, Region 10 Environmental Protection
Agency (EPA), Seattle, Washington.

From counting buildings on USGS Cumberland and Hobart 7.3-minute .
topographic quadrangles, photorevised 1973.
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LABORATORY ANALYTICAL RESULTS
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— coLumBLA AN.ALYTI(F‘\L SERVICES. INC.

Anatyticsl Report

Cllent: Ecology & Environment Osts Received: 02/20/9"
Submitted By:  Bob Duffner Work Order #:  K91080!
Project: E & E Landsburg Mine - SHA/#WD8023

Sampie Matrix:  Soil -
Volatile Orgarie Compounds
EPA Method 8240 (Low Lavel)
HQ/Kg (ppb) Dry Weight Basis

Sample Name: LDS§-1 LDS-§
Lab Code: KOS08-1 K0s08
Date Analyzed: 02/28/91 02/2811
Aneglytes MRL
Chloromethens -] ND ND
Viayil Chloride 5 ND NO
Bromomethane 8 ND ND
Chioroethane 5 ND " ND
Trichlorofiuoromethane (Freon 11) 5 ND ND
Trichlorotritiucrogthene (Freon 113) 10 ND ND
1,1-Oichioroetnens § ND ND
Acetone 50 ND ND
Carbon Disuifide 8 ND ND
Meathylene Chloride 10 ND ND
trans-1,2-Diehioreatheng 5 ND ND
cis-1,2-Dichlorosthene 5 ND ND
2-Butanone (MEK) 10 ND ND
1,1-Dichlorosthans 5 ND ND
Chlorotorm ] ND ND
1,1,1-Trichioroethans (TCA) 5 ND ND
Carbon Tetrachioride 8 ND ND
Benzene ] ND NOD
1,2-Dichioroethane 8 ND ND
Vinyl Acetate ' 10 ND ND
Trichloroethene (TCE) 5 ND ND
1,2-Dichloropropane 5 ND ND
Bromodichloromethane 5 ND ND
2-Chiorosthwi Vinyl Ether 10 ND ND
tran®-1,3-Dichiorepropens ' 8 ND ND
2-Hexanone 10 ND ND
4-Methyi-2-permanone (MIBI) 10 ND NO
Toluene ] ‘ND ND
cigrd ,3-Dichioropropene B ND ND
1 01 nZ'TM 5 NO ND
Tetrachiorosthene (PCE) 5 ND ND
Dibremochioromethane 5 NO NOD
Chlorobenzene 5 ND NO
Ethyibenzene 5 NO ND
Styrene 8 NOD ND
Total Xylenes 1 ND NO
Bromotorm 5 ND ND
1,1,2,2-Tetrachioroethane 5 ND ND
1,3-Dichlerobenzene 8 ND NO
1,4-Dichlerobenzene 5 ND ND
1,2-Dichiorebenzene 8 ND ND

MRL Method Reporting Limit | my
ND None Detected at or above the method reporting limit ‘

retzcled paper bv Z M / . De;:ogy;e;!j/mz')?;m




COLUMBIA ANALYTICAL SERVICES, INC.

g {
( Analytics Report
Cllesve: Ecology & Environment Dsts Received: 02/20/9
Submitted By:  Bob Duffner Work Order #: X31090
Project: E & E Lanasburg Mine - SHA/#WD8023
Sample Matrix: Soil | v
' Volatile Organic Compounds
EPA Method 8240 (Low Lavel)
#a/Kg (ppb) Dey Weight Basis
Sampie Name: ' L81 ’ LS2 L83
Lab Code: , K0808-8 K0808-7 K088

Date Anaivzed: 02/27/191 02/27/191 02727/,
Analytes MRL,
Chloremetnane 8 ND ND ND
Vinyt Chioride 5 ND ND ND
Bromomethane 5 NO ND ND
Chloroethane 5 ND - ND ND
Trichlorofluoromethane (Freon 11) ] ND NO ND
Trichlorotritiuorosthane (Freon 113} .10 ND ND ND
1,1-Dichloresthens 8 ND ND ND
Acetone S0 ND | 251 ND
Carbon Disulfide 5 ND ND ND
Methyiene Chloride 10 ND ND ND
trans-1,2-Dichlorosthens 5 NO ND NO
cig-1,2-Dichioroethene 8 ND ND ND
2-Butanene (MEK) 10 ND ND ND
.1,1-Dichloroethane 8 ND ND ND
Chlorotorm 5 ND ND ND
1,1,1-Triehiorosthane (TCA) -] NO ND ND
Carbon Tetrachloride $ ND ND ND -
Benzene 5 ND ND ND
1,2-Dichloroethane 5 ND ND ND
Vinyl Acetate 10 ND ND ND
Trichloroethene (TCE) -] ND ND ND
1,2-Dichioropropane 8 NO ND ND
Bromodichloromethane 5 ND ND ND
2-Chlorosthyi Vinyl Ether 10 ND ND ND
trans-1,3-Dichicropropens 5 ND ND ND
2-Hexanene 16 ND ND ND
4-Methyi-2-pentanone (MIBK) 10 ND ND ND
Toluene 5 ND NO ND
ciz-1,3-Dichioropropens 8 ND ND ND
1,1,2-Trichioroethane 5 ND ND ND
Tetrachioroethens (PCE) 5 ND ND ND
Dibremochioromethane 5 ND ND. ND
Chlorobenzens 5 ND ND ND
Ethylbenzens 5 ND ND ND
Styrene 5 ND ND ND
Total Xylenes 8 ND ND ND
Bromoform 5 ND ND ND
1,1,2,2-Tetrachiorosthane 8 ND ND ND
1,3-Dichiorobenzens 8 ND ND ND
1,4-Dichiorobenzene 5 ND NO ND
1,2-Dichlorobenzens 5 ND ND ND
MRL Method Reporting Limit AP 1744 00
ND None Detected at or above the method reoorting limit g .
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Analvucal Report
Cllent: Ecology & Environment ‘
Submitted By:  Bob Duffner
Project: E & E Landsburg Mine - SHA/#WD8023

Sample Metrix:  Soil.

Sample Name:
Lab Code:
Date Anslvzed:

Anglytes

Chloromethane
Viayl Chloride
8romomaethane
Chloroethane
Trichiorotiuorometnane (Freon 11)
Trichlorotrifiuoroetnane (Freon 1 13)
1,1-Dichioroethens
Acetone

" Carbon Disulfide
Methylene Chloride
trans-1,2-Dichloroethens
cis-1,2-Dichioroethens
2-Butanone (MEK)
1,1-Dichioroethane
Chioroform
1,1,1-Trichlorosthane (TCA)
Carbon Tetrachioride
Benzene
1.2-Dichloroethane
Vinyt Acetzte
Trichioroethene (TCE)
1,2-Dichioropropane

- Bromodichloromethane
2-Chlorosthyl Vinyl Ether
trare-1,3-Dichiorepropens
2-Hexanone :
4-Methyi-2-pentanone (MIBK)
Toluene
cis-1,3-Dichloropropens
1,1,2-Trichiorosthane

1,4-Dichlerobenzena
1,2-Dichlorobenzene

MRL Method Reporting Limit
NO

Volatite Organic Compounds
EPA Method 8240 (Low Lavel)
HQ/KQ (ppb) Dry Weight Basis

MRL

—

— (¢
QUM MOUMODunQWwmw ar Ut
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Koproved by Rt 4

LS4
K0S08-9
02/27/91

ND

65686555656558868865555555555888865585885858

“lone-Detected at or above the method reporting limit

COLUMBLA ANALYTI(C‘L SERVICES. INC.

Date Recsiveqd: 0220181
Woerk Order #: K91080¢

LSE
K0S08-10
02/27/91

ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

566685588

P

ecology and
[ o Py

wﬂ“
wf

LS8
K0S08-'
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ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NOD
ND
ND
ND
ND
ND
ND
ND

200



COLUMBLA ANALYTICAL SERVICES., INC.

o

{
(.N Anabrdeal report

Cllent: Ecology & Environmaent Dats Recsived: 02/20/91
Submitted By: Bob Duffner Worlc Order #:  <31090¢
Project: E & E Lanasburg Mine - SHA/#WD8023
Sample Matrix: Soil
' Volatile Organic Compounds
EPA Method 8240 (Low Level)
ug/Kg (ppb) Dry Weight Basis
Sample Namae: L87 LS8 LSS
Lab Code: K0908-12 K0808-13 K0808-*

Date Analvzeaq: 02128191 02/28/91 o28/8
Ansaiytes MRL ‘
Chloromethane 5 ND NO VT ND
Vinyl Chloride 5 ND NO NO
Bromomethane 5 ND ND ND
Chloroethane 5 ND ND ND
Trichioretiuoromethane (Freon 11) 5 ND NO ND
Trichlorotntiuoroetnane (Freon 113} 10 ND ND ND
1,1-Dichiorosthens ] ND ND ND
Acetone . 50 ND ND ND
Carbon Olsuifide -] ND ND NO
Methyiens Chloride 10 ND ND ND
trans-1,2-Dichloroathene § ND ND ND
cis-1,2-Dichlorosthene 8 ND ND ND
2-Butanone (MEK) 10 NO ND NE
1,1-Dichioroetnane 5 ND ND NL
Chlorotorm 5 NO ND ¥ NG
1,1,1-Trichioroethsne (TCA) 5 ND nJ ND
Garbon Tetrachioride 5 ND ND VT ND
Benzene 5 . ND ND ND
1,2-Dichiorosthane 5 ND ND L NB
Vinyi Acstste 10 ND ND ND
Trichloroethena (TCE). 5 ND 137 T ND
1,2-Dichioropropane 5 ND ND T ND
Bromodichioromsethane 5 ND ND ND
2-Chloroetiwt Vinyt Ether 10 ND ND ND
tran2-1,3-Dichiotepropene 5 ND ND ND
2-Hexancne 10 ND ND ND
4-Methyt-2-pentanons (MIBK) 10 ND ND ND
Toluene g ND ND ND
cfs-1,3-Dichloropropene 5 ND ND ND
1,1,2-Trichiorosthane 5 ND ND ‘'Y ND
Tetrachiorosthens (PCE) 5 ND 58 J_ ND
Dibromochioromethane 5 ND NO VI~ ND
Chiorobenzene 5 ND ND VI ND
Ethyibenzens 5 NO 887 ND
Styrene 5 ND 837 ND
Total Xylenes 5 NO 485 NOD
Bromotorm 5 ND ND VS ND
1,1,2.2-Tetrachiorosthene 5 ND ND ND
1,3-Dichiorobenzene 1 ND ND ND
1,4-Dichlorobenzene 5 ND 9.6 ND
1,2-Dichlorobenzens ) ND 186 \J ND

MRL Method Reporting Limit
ND ‘ione Detected at or above the method reporting limit

‘\.M T/ /:‘”Zq./q (
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COLUMBLA ANALYTICAL SERVICES. INC.

(
Anatytical heport

Cllent: Ecology & Environment Dsts Recsived: 02/20/31
Submitted By: Bob Duffner Work Order #:  K910908
Projeet: E & E Landsburg Mine - SHA/#WDB023

Sampie Matrix: Soil . '
) Volatile Orgaric Compounds
EPA Method 8240 (Low Lavel)
Le/Kg (ppb) Dry Weight Basis

Sample Nama: L8106 LS19 LPS1
Lab Code: K03808-16 K0808-16 K0S08-1

Date Analvzed: 02/28/91 02/28/91 02/28/9
Analyies MRL
Chioromethane 5 ND ND NO
Vinyil Chloride 8 ND ND NO
Bromomaethane 5 ND ND ND
Chioroetnane ] ND ND NO
Trichlorotiuoromatnane (Freon 11) 8 NO NO ND
Trichlorotnfluoroethane (Freon 113) 10 ND ND ND
1,1-Dichlorosthene 5 NO ND ND
Acetone 50 ND 118 ND
Carbon Disuifide -] ND ND ND
Methylene Chioride 10 ND ND ND
trans-1,2-Dichioroethene 5 ND ND ND
c/g-1,2-Dichlorosthene 5 ND ND NO
2-Butanone (MEK) 10 NO ND ND
1,1-Dichierosthane 5 "ND NO ND
Chiorotorm S ND NO ND
1,1,1-Trichiorosthane (TCA) 5 NO ND ND
Carbon Tetrachioride -] NO ND ND-
Benzene L] ND ND ND
1,2-Dichloroethens 8 ND ND ND
Vinyl Acetate 10 " ND ND ND
Trichioroethene (TCE) -] ND ND ‘ND
1,2-Dichioropropane 5 ND ND ND
Bromodichioromethans 5 ND ND ND
2-Chlarosthyl Vinyl Ether 10 ND NOD ND
trams-1,3-Dichioropropens Y 5 NO ND ND
2-Hexanone 10 ND ND ND
4-Methyt-2-pentanons (MIBK) 10 ND ND ND
Toluene 5 ND ND ND
cis-1,3-Dichioropropene 5 ND ND ND
1,1,2-Trichicroethans 5 ND ND ND
Tetrachioroathene (PCE) 5 ND NO ND
Oibromochioromethane 5 ND ND ND
Chiorobenzens 5 ND ND ND
Ethyibenzens g ND ND ND
Styrens - 5 ND ND ND
Total Xylenes 5 ND ND ND
Bromotorm 5 ND ND ND
1,1,2,2-Tetrachioroethane 5 ND ND ND
1,3-Dichiercbenzene ] NO ND ND
1,4-Dichiorobenzene 5 ND ND ND
1,2-Dichlorobenzens 5 ND ND ND
MRL Method Reporting Limit Wy 1 A ‘
MD  *tone Detected at or above the method reporting limit S . o
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CoLUMBLA ANALYTICAL SERVICES. INC.
. {
{

Analytical neport
Cllene: Ecology & Environment Date Recsived: 02/20/91
Submitted By:  Bob Duttner Work Order #: K310908
Project: E & E Landsburg Mine - SHA/#WD8023
Sample Matrix: Soll
Volatdile Organie Compounds
EPA Method 8240 (Low Lsvel)
u4e/Kg (ppb) Dry Weight Basis
Sample Name: LPS2 © P83
Lab Code: K0908-18 . K0S08-1!

Date Analyzed: 02/28/91 /2881
Analytes MRL
Chloromethane 1 ND ND
Vinyt Chloride 5 ND ND
Bromomethane 5 ND ND
Chioroethane ' 5 NO ND
Trichiorotiuoromethane (Freon 11) S ND ND
Trichlorotrifluoroethane (Freon 113) 10 ND ND
1,1-Dichiorosthene 5 ND ND
Acetone 50 148 ND
Carbon Disuifide 8 NO ND
Methylene Chloride 10 NO ND
trans-1,2-Dichioroethene 8 ND ND
c/s-1,2-Dichioroethens 8 ND ND
2-Butanone (MEK) 10 ND ND
1,1-Dichlorosthane 8 ND ND
Chloroform 5 ND ND
1,1,1-Trichlorosthane (TCA) 5 ND ND
Carbon Tetrachloride - ] ND ND
B8enzenes 5 ND ND
1,2-Dichloroethane ] ND ND
Vinyl Acetste 10 ND ND
Trichiorosthene (TCE) ] ND ND
1,2-Dichioropropene -] NO ND
Bromodichloremethane L] ND ND
2-CHloroethyi Vinyl Ether 10 ND ND
trans-1,3-Dichioropropene 5 ND ND
2-Hexanone ' 10 ND ND
4-Methyl-2-pentanone (MIBK) 10 ND ND
Toluens ] ND ND
c/e-1,3-Dichleropropens § ND NO
1,1.2-Trichiorosthene -] ND ND
Tetrachiorosthene (PCE) 5 ND ND
Dibromochioromethane 5 ND ND
Chlorebenzens 5 ND ND
Ethylbenzene 8 ND ND
Styrene 5 ND ND
Total Xylenes 5 NO ND
Bremoferm 5 ND ND
1,1,2,2-Tetrachioroathane - 5 ND NO
1.,3-Dichiorobenzene 5 ND ND
1,4-Dichlorobenzens 8 NO NO
1,2-Dichiorobenzene 5 ND ND

. N o ﬂ r) - l’ l \

MRL Mathod Reporting Limit oy PR
ND  None Detected at or above the method reporting limit i 00
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Client:
Submitted By:
Projsct:

Sample Matrix:

Anglytes

Antimony
Argenic
Beryilium
Cadmium
Chromium
Copper
Lead
Mercury
Nicks!
Selenium
Silver
Thallium
Zne

COLUMBIA ANALYTICAL SERVICES, INC..

Anatytical Report

Ecology & Environment Date Recsived:
Bob Duffner Worlt Order #:
E & E Landsburg Mine-SHA/#WD8023
Qil
Metals
mg/Kg (ppm)
Sample Name: LD-1 LD-2
Lab Code: K0844-1 KO0844-2
Method MRL
6010 5 ND ND
7060 0.8 ND ND .
8010 0.5 ND ND
6010 0.5 1.4 ND
6010 1 ND 2
6010 1 69 ]
7421 0.5 3.8 3.8
7471 0.02 ND ND
6010 5 ND ND
7740 0.5 ND , ND
6010 1 ND ND
7841 0.5 ND ND
6010 i 6828 59

MRL Method Reporting Limit
ND None Detected at or above the method reporting limit

Approved by

02/15/91
K910844

LD-3

K0844-3

ND VT

NOUVT

ND

NO UT

ND

NO

ND

0.34

ND

ND

NDUT

ND

NOD VT

N
441

Date_ 2 -/ & 7/
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Client:
Submitted By:
Project:

COLUMBIA ANALYTICAL SERVICES. INC.

Ecology & Environment

Bob Duffner

E & E Landsburg Mine-SHA/#WD8023

Sample Matrix: Waeater

Anglytes

Antimony
Argenic
Beryilium
Cadmium
Chromium
Copper
Lead
Mercury
Nickat
Selenium
Silver
Thallium
dne '
Hardness

Sampie Name:
Lab Code:

Methed

6010
7060
6010
6010
8010
6010
7421
7470
6010
7740
6010
7841
6010
SM314A/6010

MRL Method Reporting Limit

ND None Detected at or above the method reporting limit
Standard Methods for the Examination of Weter and Wastewater, 16th £d., 1985

SAd

Analvtical Report

Total Metais
mg/. (ppm)

MRL

0.05
0.008
0.008
0.003
0.005
0.01
0.001
0.0002
0.02
0.001
0.01
0.001
0.01
0.1

Date Received: 02/16/91
Work Order #: K910844

LW-1
K0844-4

ND
ND

ND

ND

ND

NOD

ND

ND

ND

ND

ND UT
ND

ND
11.3

e
19"

Date_ T -/%-9/

Approved by
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Client:

Submitted By:

Project:

Sampie Matrix:

Anslytes

Antimony
Argenic
Beryilium
Cadmium
Chromium
Copper
Lead
Mercury
Nicked
Selenium
Silver
Thalllum

- Jne
Hardness

COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Report

Ecology & Environment Date Recsived: 02/20/91
Bob Duffner Work Order #: K310908
E & E Landsburg Mine - SHA/#WD8023
Water

Totsl Metale

mg/L (ppm)

Ory Weight Basis

Sampie Name: ' LDW-1 LSEP
Lab Code: K0S08-3 K0908-4
Method MRL
68010 0.08 ND - ND
7060 0.008 NOD ND
6010 0.0085 ND ND
68010 0.003 ND ND
6010 0.008 0.048 0.008
6010 .,0.01 ND ND
7421 0.002 0.058 0.010
7470 0.0002 0.0002 ND
6010 0.02 ND ND
7740 0.008 ND ND
6010 0.01 ND ND
7841 0.008 ND ND
6010 0.01 . 0.37 0.18
SM314A/8010 0.1 18.8 24.8

MRL Method Reporting Limit
ND  None Detected at or above the method reporting limit

Anproved by

recycled paper
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology & Environment ] Date Recsived: 02/20/91
Submitted By: Bob Duffner -Work Order #: X910908
Project: E & E Landsburg Mine - SHA/$#WD8023

Sample Metrix: Soil

Total Metais
mQ/Kg (ppm)
Dry Weight Basis
Sampie Namae: (DS-1 LDS-2 LS1
Lab Code: K0S08-1 K09808-2 K0S08-
Anasiytes Method MRL
Antimony 6010 10 ND ND NO
Arsenic 7080 1 ] 5 8
Bervilium 6010 1 ND ND ND
Cadmium 6010 1 ND ND ND
Chromium - 8010 2 61 28 21
Copper 8010 2 32 37 12
Lead - 8010 .20 56 ND ND
Mercury 7471 0.2 ND ND ND
Nicksl - 68010 10 41 368 13
Selenium 7740 1 NO ND ND
Siiver 6010 2 ND ND ND
Thalllum ' 7841 i ND ' ND ND
Zing 6010 2 68 8t 33

MRL Method Reporting Limit
ND  None Dstected at or sbove the method reporting limit

MW H
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COLUMBLA ANALYTICAL SERVICES, INC. *

Analvtical Report

Cllent: Ecolegy & Environment Ds&te Recaived: 02/20/91
Submitted By:  Bob Duffner _ - Werk Ordes #:  K310908
Project: E & E Landsburg Mine - SHA/#WD8023

Sample Mstrix: Soil

Total Metals
mg/Kg (ppm)
Dry Weight Basis

Sample Name: LS2 LS3 LS4

Lab Code: K0808-7 K0308-8 K0908-9

Anglytes Methed MRL

Antimony 8010 10 ND ND ND
Arsenic 7080 1 7 8 12
Beryilium 6010 1 ND ND ND
Cadmium 6010 1 ND ND ND
Chromium 6010 2 21 14 22
Copper 6010 2 18 10 18
Lead . 6010 20 ND ND ND
Mercury 7471 0.2 NO ND ND
Nicked - 6010 10 18 12 21
Selenium 7740 1 ND ND ND
Silver 6010 2 ND ND ND
Thallium 7841 1 NO ND ND
Zine 6010 2 35 34 50

MRL Moethod Reporting Limit
ND None Detectsd at or above the method reporting limit

Anproved by -z /&/"‘/ Date .- /-7 0G0«
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology & Environment Date Received: 02/20/9°
Submitted By: Bob Duffner Werk Order #: K910¢©
Project: E & E Landsburg Mine - SHA/#WD8023

Sampie Matrix: Soil

Total Metals
ma/Kg (ppm)
Dery Weight Basis

Sampie Name: LS8 LS8 LS7
Lab Code: K0808-10 KO808-1 1 K0808-1:

Anglytes Method MRL
Antimony 6010 10 ND ND ND
Arsegnic 7080 i 13 10 8
Beryilium 6010 1 ND ND ~ ND
Cadmium 6010 1 ND ND ND
Chromium 6010 2 20 19 25
Copper 6010 -2 36 18 18
Lead i 6010 20 ND ND ND
Mercury 7471 0.2 ND - ND ND
Nicksi 6010 10 268 19 25
Selenium 7740 1 ND ND ND
Silver ‘8010 2 ND ND ND -
Thallium 7841 1 ND ND ND
Zne 6010 2 60 40 47

MRL Method Reporting Limit ‘
ND None Detected at or above the method reporting limit

Amw ’.’_),

v
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coLumBlA ANALYTICAL SERVICES. INC: .

Analvtica Report

Client: Ecology & Environment ' Date Received: 02/20/91
Submittad By: Bob Duffner Werk Order ¢: K810908
Project: E&E Landsburg Mine - SHA/#WD8023

Sample Matrix: Soil

Total Metais
mg/Kg (ppm)
Ory Weight Basis
Sampie Name: LS8 LSS LS10
- Lab Code: K0808-13 K0808-14 K0908-1
Anslytes Method MRL
Antimony 6010 10 14 ND ND
Arsenic - 7080 1 19 8 5
Beryilium 6010 1 ND ND ND
Cadmium 6010 1 22 1 ND
Chromium 6010 2 912 23 28
Copper 6010 2 702 30 20
Lead - 6010 20 3,200 ND ND
Mercury 7471 0.2 3.7 ND ND
Nickel 6010 10 30 43 20
Selenium 7740 1 2 ND 1
Silver 6010 2 4 ND ND
Thallium 7841 1 - ND ND ND
Zne 6010 2 2,130 79 58

MRL Method Reporting Limit '
ND None Detected &t or above the method reportng limit

’\m “f( 7/

4oproved by _ 4 Date - </ S N00
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COLUMBLIA ANALYTICAL SERVICES. INC.

Anaivtical Report

Client: Ecology & Environment - Dste Reesived: 02/20/91
Submitted By: Reb Duffner Werk Order #: K910908
Projeet: - € & E Landsburg Mine - SHA/#WD8023

Sampie Matrix: Soil

‘Total Metalg
mg/Kg (ppm)
Dry Weight Basis

Sample Name: L811 LP81 LPS2
Lab Code: K0908-16 K0908-17 K0s08-

Anglytes Method. MRL
Antimony 6010 10 nD R ND ND
Argenic 7080 1 4 5 5
Bervilium 6010 1 NO ND ND
- Cadmium 6010 1 ND ND ND
Chromium 6010 2 28 30 23
Copper 6010 2 18 28 25
Lead : 6010 " 20 ND 245 ND
Mercury 7471 0.2 ND ND NOD
Nickel 6010 10 20 27 24
Selenium 7740 1 ND ND ND
Silver 6010 2 ND UT ND ND
Thallium : 7841 1 NO ND ND
Zne 6010 2 31 8§ S9

MRL Method Reporting Limit .
ND  None Detscted at or above the method reporting limit

A A
my T

. /Ay
dooroved by’ = _ Nate___ - &~ 500
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COLUMBLIA ANALYTICAL SERVICES. INC. "

Analviical Report

Cllent: » Ecology & Environment Date Received: 02/15/91
Submitted By: Bob Duffner Work Order #: K910844
Project: E & E Landsburg Mine-SHA/#WD8023

Sample Matrix: Oil

‘ Cyanide
EPA Metbhod 335.3

mg/Kg (ppm)
Sample Name . Lab Code MRL Resuit
LD-1 K0844-1 0.5 ND
LD-2 K0844-2 0.8 0.8
LD-3 K0844-3 0.5 'ND
MRL Method Reporting Limit
ND None Detected at or above the method reporting limit

"\ 4 q(_c\/ q \
Vs
. -

Approved by ) —‘1”=__,___ /C/f/ Date. > ~ (- 7/ 000
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COLUMBIA ANALYTICAL SERVICES. INC.'

Anatvtical Report

Client: Ecology & Environment Date Recsived: 02/20/91
Submitted By: B8ob Duffner Work Order #: k91 0308
Project: E & E Landsburg Mine - SHA/#WD8023

Sampie Matrix: Soil

Totat Metalg
mg/Kg {ppm)
Ory Weight Basis
Sampie Name: LPS3
Lab Code: K0S08-19
Ansiytes Methed MRL
Antimony 6010 10 ND
Arsenic 7080 i 8
Beryilium 6010 1 . ND
Cadmium 8010 i ND
Chromium 6010 2 58
Copper 6010 2 28
Leed : 6010 20 NO
Mercury. 7471 0.2 ND
Nickei 6010 10 48
Selenium 7740 i ND
Silver 6010 2 ND
Thallium 7841 1 ND
Zne 6010 2 81
MRL Methed Reporting Limit
ND None Detected at or above the method reporang limit 5
.Am /.)-\( "‘:.
Approved by = Sl Date_". <4~ 2/ >200
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COLUMBLA ANALYTICAL SERVICES, INC, .

Analvtical Report

Cllent: Ecology & Environment Date Recsived: 02/20/91
Submitted By:  Bob Duffner Weork Order #: K910308
Project: E & E Landsburg Mine - SHA/#WD8023
Sample Matrix: Water
Cvanide
EPA Method 335.3
mg/L (ppm)
Sampie Name Lab Code MRL Resuit
LDW-1 K0808-3 0.01 ND
LSEP K0808-4 0.01 No UJ
MRL Moethod Reporting Limit
ND None Detected at or above the method reporting limit
,‘ -~
/H\ ool
- \ .
Aporoved by N A}// Date 5~/ %~ 4 Nl
recycled paper ecology end environment




COLUMBIA ANALYTICAL SERVICES, INC.

Analvtical Report

Cllent: Ecology & Environmant
Submitted By: Bob Duffner

Project: E & E Landsburg Mine-SHA/#WD8023
Sampie Matrix: Water :

Date Recsived: 02/1 6/91
Woerk Order #: K910844

Cvanide
EPA Method 335.3
mg/ (ppm)
Sampie Name Lab Code MRL Resuit
LW-1 K0844-4 0.01 ND

MRL Method Reporting Limit :
ND None Detected at or above the method reporting limit

M g

| 00
Approved by = (L | Date__ 5~ /& P/
' F
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COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Report

Client: Ecology & Environment Dats Recsived: 02/20/91
Submitted By:  Bob Dutfner Work Order #:  K310908
Project: E & E Landsburg Mine - SHA/#WD8023

Sampie Matrix:  Soil

Cvanide - .
EPA Method 335.3
. MQY/Kg (ppmi)
Ory Weight Basis

Sampie Name Lab Code

MRL Resuit
LDS-1 : K0908-1 0.5 ND
LDS-2 K0908-2 0.5 ND
LS1 K0908-6 0.5 ND
LS2 K0908-7 0.5 ND
LS3 K0908-8 0.5 ND
LS4 K0908-9 0.5 ND
LSS K0908-10 0.5 ND
LS8 K0908-11 0.5 ND
Ls7 K0908-12 0.5 ND
LS8 K0908-13 0.5 9.2
LS9 K0908-14 0.5 ND
LSTO : K0908-15 0.8 ND
LS11 K0908-16 0.8 ND
LPS1 K0908-17 0.5 ND
LPS2 K0908-18 0.5 ND
LPS3 K0808-19 0.5 ND

MRL Method Reporting Limit
ND  None Detected at or above the method reporting limit

MY

000

. - ! .,' ')
4ooroved by =" S Date -~ ‘<4’
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Anuvu‘albmm

coLumMBlA ANALYTIF' ". SERVICES. INC.

Cllesve: : Ecology & Environment Dste Received: 02/15/91
Submitted By:  Bob Duffner Date Extracted: 02/23/31
Project: E & E Landsburg Mine-SHA/#WD8023 Work Order #: K910844
Sample Matrix: Qi o
' Volatite Organic Compounds
EPA Methed 8240
mg/Kg (ppm)
Sample Name: LD-9
Lab Code: K0844-1
Date Analyzed: 02/23/91
Anealytes MRL.®
Chleromethane 5.0 ND
Vinyt Chloride 5.0 ND
Bremomethane 5.0 ND
Chloroetnane 5.0 ND
Trichlorotiuoromethane (Fraon 11) 0.5 ND
Trichlorotrifiucroethane (Freon 113) 5.0 ND
1,1-Dichiorosthene 1.0 ND
Acetone 10.0 ND
Carbon Olsuifide 0.8 ND
Methyiene Chloride 5.0 ND
trans-1,2-Dichlorogthene 0.8 ND
¢i3-1,2-Dichiorosthens 08 ND
2-Butanone (MEX) 5.0 ND
1,1-Dichioroethans 0.8 ND
Chiorotorm 0.5 ND
1,1,1-Trichioroethane (TCA) 0.8 ND
Carbon Tetrachioride 0.8 ND
Benzene 0.5 ND
1,2-Dichloroethans 0.8 ND
Vinyl Acetate 5.0 ND
Trichlorosthene (TCE) 0.8 ND
1,2-Dichioropropane 0.8 ND
Bromodichioromethane 0.8 ND
2-Chioroethyl Vinyi Ether . 5.0 NNg
trane-1,3-Dichioropropens e 0.8
2-Hexanone ' 5.0 ND
4-Methyi-2-pentanone (MIBK) 5.0 NO
Toluene 0.5 0.83
cis-1,3-Dichioropropene 0.8 ND
1,1,2-Trichioreethang 0.8 ND
Tetrachioroethene (PCE) 0.8 ND
Dibromoechior 0.5 ND
Chlorobenzene 0.5 ND
Ethylbenzene 0.8 ND
Styrene 0.8 1.0
Total Xylenes 0.8 1.0
Bromotorm 0.8 ND
1,1,2,2-Tetrachioroethane 0.8 ND
1.3-Dichiorobenzeng 0.8 ND
1,4-Dichlorobenzens 0.5 ND
1,2-Dichiorobenzene 0.8 ND
MRL Method Reporting Limit : M W
ND  Mone Detected 3t or above the method reporting limit ’m’\-—'\\
e Elevated MRLs becauss of matrix interferencss.. . T Llh Y
r%YC‘Od p‘ﬁ'bv — P ecology apd envirgnment



( COLUMBIA ANALYTICAL . _AVICES. INC. .

Anatytcal Report

Client: Ecology & Environment ~ Dsts Recsived: 02/20/
Submitted By: Bob Duffner Date Extracted: 02/27/
Project: E & E Landsburg Mine - SHA/#WD8023 Dste Analyzed: 03/03%

Sample Matrix: Soil Work Order #: K910

Organochlorine Pesticides and PCBs
EPA Methods 3540/8080
mg/Kg (ppm)

Dey Weight Basis

Sampile Name: LS8 LSS LS10
Lab Coda: K0908-13° K0908-14 K0908-186
Anslytes MRL
Alpha-BHC 0.01 <1 ND ND
Gamma-8HC (Lindane) 0.01 <1 ND NO
Beta-BHC 0.03 <3 ND ND
Heptachior 0.01 <1 NO ND
Delta-8HC 0.01 <1 NO ND
Aldrin 0.01 <1 ND ND
Heptachlor Epoxide : 0.01 <1 ND ND
Endosuifan | 0.01 <1 ND ND
4,4'-DDE ' 0.01 <1 ND 'NO
Disldrin : 0.01 <1 ND ND
Endrin 0.01 <1 ND ND
4,4'-0DD 0.01 <1 ND ND
Endosuifan il 0.01 <1 ND ND
4,4'-00T 0.01 <1 - ND ND
Endrin Aldehyde ., 0.01 <1 ND ND
Endosuifad Suifate - 0.01 <1 ND ND
Methoxychior 0.02 <2 ND ND
Toxaphene 0.3 <3 ND ND
Chlordano‘ : 0.1 <1 ND ND
PCBs: Arocior 1016 0.1 <1 ND ND
Aroclor 1221 0.1 <1 ND NO
Aroclor 1232 0.1 <t ND ND
Aroclor 1242 0.1 7.9 ND ND
Arocior 1248 0.1 <1 ND ND
Aroclor 1284 0.1 - 27.2 ND ND
Aroclor 1260 0.1 <1 ND NO

MBL  Mathod Reporting Limit o m %-N"‘( |

None Detected at or above the method repoarting timit
e Elevated MRLs because of matrix interferences

S s OO0 L
Approved by == A Date__~ . —-~ 7
recycled paper = oo e




Cllent:
Submitted By:
Project:
Sampie Matrix: Soil

Analytes

Alpha-8HC

Gamma-BHC (Lindane)

Beta-BHC

Heptachior

Deita-8HC

Aldrin :

Heptachlor Epoxide

Endosuifan |

4,4'-DDE

Dieldrin

Endrin

4,4'-DDD

Endosuifan ||

4,4'-DDT

Endrin Aldehyde

Endosuifap Suifate

Methoxychior

Toxaphene

Chlordane

PCBs: Aroclor 1018
Arocior 1221
Aroclor 1232
Aroclor 1242
Arocior 1248

- Arocler 1254
Aroclor 12680

{
COLUMBIA ANALYTICAL SERVICES, INC.

Anatytical Report

Ecology & Environment
Bob Duffner

E & E Landsburg Mine - SHA/#WD8023

Organochlorine Pesticides and PCBs

EPA Methods 3540/8080

me/Kg (ppm)

Dry Weight Basis

Sample Name:
Lab Code:

MRAL

0.01
0.01
0.03 .
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

©o00oo00 pooo00

MRL Method Reporting Limit '
ND None Dstected at or above the method reporting limit

Approved by

LSS
K0908-10

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

NO
NO
ND
ND
NO
ND
ND

Date_3 /<4~ 77,

Dats Recaived:
Date Extracted:
Date Analyzed:

Weork Order #:

LS8

K0908-11

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NOD
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

02720/
02/26..
03/03n
K8108¢

Ls7

K0908-12

ND
ND
ND
ND .
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
NO
ND
ND
ND
ND
ND

Y 3294

recycied papar—
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L COLUMBIA ANALYTICA ,ERVICES, INC.'

Angtvtical Report

Cliant: Ecology & Environment Dats Recsived: 02/2(
Submitted By: Bob Dutfner Date Extracted: 02/2(
Project: E & E Landsburg Mine - SHA/#WD8023 Dste Analyzed: 03/0:
Sampie Matrix: Sod ‘ Werk Ordar #:  K91C

Organochiorine Pesticides and PCBs
EPA Methods 3540/8080
mg/Kg (ppm)

Dry Weight Basis

Sample Name: LS2 LS3 LS4
Lab Code: - K0S08-7 K0908-8 K0908.!

Anaslytes MRL
Alpha-BHC 0.01 ND NO ND
Gamma-8HC (Lindane) 0.01 NOD ND ND
Beta-BHC 0.03 NO ND NO
Heptachior 0.01 NO ND ND
Deita-8HC 0.01 NO ND ND
Aldrin ~ 0.01 ND ND ND
Heptachlor Epoxide 0.01 ND ND ND
Sndosguifan | 0.01 ND ND ND
-.4'-DDE - 0.01 ND ND NC
Dieldrin 0.01 ND ND ND
Endrin : 0.01 ND ND ND
4,4'-DDD 0.01 ND ND ND
Endosuifan il 0.01 : ND ND ND
4,4'-DDT 0.01 "ND ND ND
Endrin Aldehyde v 0.01 ND - ND ND
Endosulfait Suifste - v 0,01 ND NO ND
Methoxychior 0.02 ND , ND ND
Toxaphene 0.3 ND - ND ND
Chlordane 0.1 ND ND ND
PCBs: Arocior 10168 0.1 ‘NO ND ND
: Arocior 1221 0.1 ND ND ND
Aroclor 1232 0.1 NO ND ND
Arocior 1242 2.1 ND ND ND
Arocior 1248 0.1 ND ND ND
Arocior 1254 0.1 ND ND ND
Arocior 1280 0.1 ND ND ND

xgl. Method Reporting Limit /)'n/r{ (}’2/1

None Detected at or above the method reporting limit 001

ent

Approved by = __ Lo _ Date_=S -/ L3/

recycled paper
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Lo COLUMBLA ANALYTICAL _ERVICES. INC.

Anatvtcal Repost
Cllent: Ecology & Environmant Date Recsived: 02,20/
Submitted By: Bob Ouffner Dats Extractea: 02728/
Project: E & E Landsburg Mine - SHA/#WD8023 Date Analyzed: 03/03/
Sample Matrix: Soil

Work Order #:  K9109¢

Organochiorine Pesticides and PCBs
EPA Methods 3540/8080

mg/Kg (ppm)
Ory Weight Basis
Sampla Name: LDS-1 LDS-2 LS1
Lab Code: ' K0208-1¢ K0908-2¢ K0808-8

Anglytes MRL
Alpha-8HC 0.01 <0.1 ND ND
Gamma-8HC (Lindane) 0.01 <0.1 ND ND
Beta-BHC , 0.03 <0.3 ND ND
Heptachior 0.01 <0.1 ND ND
Deita-8HC 0.01 <0.1 ND ND
Aldrin ' 0.01 <0.8 <0.058 ND
Heptachior Epoxide 0.01 <0.8 <0.08 ND
Endosuifan | 0.01 <0.85 <0.08 ND
4,4'-DDE 0.01 <0.5 <0.05 ND
Dieldrin . 0.01 <0.8 <0.08 ND
Endrin | 0.01 <0.5 <0.05 ND
'4,4'-.DDD 0.01 <0.5 <0.05 ND
Endosuifan I 0.01 <0.5 <0.08 ND
4,4'-00T 0.01 <0.5 <0.085 ND
Endrin Aldehyde 0.01 <0.8 <0.08 ND
Endosuifasd Sulfate 0.01 <0.5 <0.05 NO
Methoxychior 0.02 <1 <0.1 NO
Toxaphene 0.3 <3 v NO ND
Chilordane 0.1 <1 ND ND
PCBs:  Arocior 1016 0.1 <1 ND ND

Aroclor 1221 0.1 <1 ND ND

Aroclor 1232 0.1 <1 ND NO

Aroclor 1242 0.1 <1 ND ND

Arocior 1248 0.1 <1 ND ND

Arocior 1284 0.1 20.8 0.3 ND

Aroclor 1280 0.1 <1 ND ND

N 7\

MRL  Method Reporting Limit | - m
I:JD None Detected at or above the method reporting limit

Elevated MRLs because of matrix interferences

- f-\ -
. VRV
Approved by A é‘«/«// Date > -/¥4-9/
PO HIE eV
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Client: Ecology & Environment

Submitted By: Bob Dufines

COLUMBIA ANALYTICAL  AVICES. INC.

Analvtical Report

Project: E & E Landsburg Mine - SHA/#WD8023

Sampie Matrix: Water

Sample Name:
Lab Code:

Ansglytes

Alpha-BHC
Gamma-8HC (Lindane)
Beta-BHC
Heptachior
Deita-8HC

Aldrin.

Heptachlor Epoxide
Endosuifan |
4,4'-DDE

Dielidrin

Endrin

4,4'-DDOD
Endosuifan i
4,4'-00T

Endrin Aidehyde
Endosuifah Sulfate
Methoxychior
Toxaphene
Chlordane

PCBs: Arocior 10168
"~ Aroclor 1221
Arocior 1232

Arocior 1242

Arocior 1248

Aroclor 1254

Arocior 12680

MRL Method Reporting Limit

Approved by SV 2
recycled papar

Crganochiorine Pesticides and PCBs
EPA Methods 3510/8080

Lo/l (ppb)
LDW-1
K0808-3°
MRL
0.04 <0.4
0.04 <0.4
0.1 <1
0.04 <0.4
- 0.04 <0.4
0.04 <0.4
0.04 <0.4
0.04 <0.4
0.04 <0.4
0.04 <0.4
0.04 <0.4
0.04 <0.4
0.04 <0.4
0.04 - <0.4
0.04 <0.4
0.04 <0.4
0.1 <1
1 <10
0.8 <8
0.2 <2
0.2 <2
0.2 <2
0.2 <2
0.2 <2
0.2 <2
0.2 <2

ND None Detected at or above the methed reporting limit
Elevated MRLs because the sample required dilution.

P

Dats Recsived: 02720/
Date Extracted: 02/22/
Date Ansalyzed: 02/28/
Work Order #: K9109

LSEP
K09084

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

M -
00

ment



| | (
& - COLUMBIA ANALY‘UC.AL'SERWCE!. INC.

Analvtiesl Report

Client: Ecology &.Environment Date Received: 02/18/
Submitted By: Bob Duffner , Date Extracted: 02/22/
Project: E & E Landsburg Mine-SHA/#WD8023 Date Analyzed: 02/28/
Sample Matrix: Water ‘ Work Order #:  K39108

Organochlorine Pesticides and PCBse
EPA Methods 3510/8080

4git. (ppb)
Sample Name: LW-1
Lab Code: K0844-4

Analytes MRL
Alpha-8HC 0.04 ND
Gamma-8HC (Lindane) ' 0.04 ND
Beta-8HC 0.1 ND
Heptachilor - 0.04 ND
Deita-BHC 0.04 NO
Aldrin 0.04 NO
Heptachlor Epoxide 0.04 NO
Endosuifan | 0.04 ND
4,4'-DDE 0.04 ND
Dieldrin ‘ ‘ 0.04 ND
Endrin 0.04 ND
4,4'-00D 0.04 ND
Endosuifan || 0.04 ND
4,4'.00T 0.04 ND
Endrin Aldehyde C, 0.04 ND
Endosuifan Sulfste - 0.04 ND
Methoxychior : 0. ND
Toxaphene 2 1 ND
Chlordane 0.5 ND
PCBs: Arocior 1018 0.2 ND

Arocior 1221 0.2 ND

Arocler 1232 0.2 ND

Aroclor 1242 0.2 ND

Aroclor 1248 0.2 ND

Aroclor 1254 0.2 ND

Aroclor 1280 0.2 ND
MRL Method Reporting Limit
ND  None Detected at or above the method reporting limit o /‘/h '

' = < ? S/ ¢ ’A\

Approved by : e [ Date = -/ %~ R ’
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( COLUMBIA ANALYTICAI IRVICES. INC.

Anatvucal Report

Cllent: Ecology & Environment Date Recsived: 02/20,
Submitted By: Bob Duffner | ' Date Extractsd: 02/28,
Project: E & E Landsburg Mine - SHA/#WD8023 . Date Anaiyzed: 03/03,

Sample Matrix: Soil Work Order #: K9109

Qrganochiorine Pesticides and PCBs

EPA Methods 3540/8080
mg/Kg (ppm)
Ory Weight Basis
Sample Name: LPS3
Lab Code: ' K0908-19
Analytes MRL
Alpha-BHC - 0.01 ND
Gamma-8HC (Lindane) - 0.01 ND
~ Beta-BHC ‘ 0.03 ND
Heptachior : 0.01 ND
Oeita-8HC 0.01 ND
Aldrin | 0.01 ND
Heptachlor Epoxide , 0.01 ND
Endosuifan | ‘ 0.01 ND
- 4,4'-DDE - 0.01 ND
Dieidrin . 0.01 ND
Endrin 0.01 NO
4,4'-DDD 0.01 ND
Endosuifan i1 0.01 ND
4,4'-0DT 0.01 ND
Endrin Aldehyde 0.01 ND
Endosuifan Suifate - v 0.01 NO
Methoxychior _ 0.02 ND
Toxaphene 03 ND
Chlordane 0.1 NOD
PCBs: Arocior 10168 0.1 ND
Aroclor 1221 0.1 NOD .
Arcclor 1232 0.1 ND
Aroclor 1242 0.1 ND
Aroclor 1248 0.1 "ND
Aroclor 1284 0.1 ND
Aroclor 1260 0.1 ND
MRL  Method Reporting Limit W 7?/ 7/261
ND  Nene Detected at or above the method reporting-limit '

oI

Lenerd /o,
Approved by —_— e 4 Date - /&= ). .
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() COLUMBIA ANALYTIC.  SERVICES. INC. -

Analyticai Report

Cllent: Ecology & Environment ‘ Dets Rocoivod: 0272¢
Submitted By: 8ob Duffner ' » Osts Extracted: 02/2;
Project: E & E Landsburg Mine - SHA/#WD8023 Dats Analyzed: 03/0:

Sample Matrix: Sail Woerk Order #: K810

Organochloring Pesticides and PCBs
EPA Methods 3540/8080

mg/Kg (ppm)
Ory Weight Basis
Sampie Name: 1811 LPS1 LPS2
Lab Code: K0908-16 K0908-17 K0908-1{

Analytes MRL
Alpha-BHC 0.01 : ND ND ND
Gamma-8HC (Lindane) 0.01 " ND ND ND
Beta-8HC 0.03 ND ND ND
Heptachior 0.01 ND . ND ND
Delta-BHC 0.01 ND ND ND
Aldrin 0.01 ND " ND ND
Heptachlor Epoxide 0.01 ND ND ND
Endosuifan | 0.01 ND ND ND
4,4'-0DE : 0.01 ND ND ND
Dieldrin 0.01 ND ND ND
Endrin 0.01 ND ND ND
4,4'-DDD 0.01 ND ND : ND
Endosuifan il , 0.01 ND ND ND
4,4'-00T 0.01 ~ ND ND ND
Endrin Aldehyde ) 0.01 ND ND- ND
Endosuifsi Sulfste - 0.01 ND ND ND
Methoxychior 0.02 ND ND NO
Toxaphene 0.3 ‘ ND ND ND
Chlordane 0.1 ND ND ND
PCBs: Arocior 1018 0.1 ND ND ND -

Aroclor 1221 0.1 ND ND ND

Aroclor 1232 0.1 ND ND ND

Arocior 1242 0.1 ND : ND ND

Aroclor 1248 0.1 ND ND ND

Arocior 1254 0.1 ND NOD ND

Aroclor 1280 0.1 NO ND ' ND

:‘agx. Method Reporting Limit /7ﬂ 7‘/ ?7/2‘( ~

None Detectsd at or above the method reporting limit

<o
L
-

recycled papar= n
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[ (
COLUMBLA ANALYTICAL SERVICES, INC.

Ansalytcal Repore

Cllent: Ecology & Environment _ Date Received: 02/
Submitted By: Bob Duffner < : ' Dste Extracted: 02/
Project: E & E Landsburg Mine-SHA/#WD8023 Date Ansivzed:
Sampie Matrix: Oil

03/
Work Order #:  K9*

Acid/Base Neutral Semivolstile Organic Compounds
EPA Methods 3580/8270

mg/Kg (ppm)

Sampie Name: LD-1{

Lab Code: KO844-1
Anazivtes MRL® | mg/Kg Lﬂn«nu MRL®
N-Nitrosodimetnylamine 300 NO Phenanthrene 300
Aniline ' 300 NO Anthracene 300
Bis(2-chloroethyl) Ether 300 ND Dibutyl Phthaiste 300
1,2-Dichiorobenzens 300 ND Fluoranthene 300
1,3-Dichliorobenzene 300 ND Pyrene, : 300
1,4-Dichiorobenzeneg 300 ND Butyibenzyl Phthaiate 300
Bis(2-chioroisopropyi) Ether 300 NO "~ 13,3’-Dichiorobenzidine 300
N-Nitroso-di-n-propyiamine 300 NO Benzo(a)anthracene 300
Hexachloroethane 300 ND Bls(2-ethyihexyi) Phthaiste 300
Nitrobenzene 300 ND Chrysene’ 300
lsophorone’ 300 | ND Di-n-octyl Phthalate | 300
Bis(2-chioroethoxy)methane 300 ND Benzo(b)fiuoranthene 300
1.2,4-Trichlorobenzene 300 ND | Benzotk)fluoranthene 300
Naphthalene ' 300 ND | Benzotalpyrene 300
4-Chloroaniline 300 ND Indeno(1,2,3-c.d)pyrene 300
Hexachlorobutadiene 300 ND Obenzo(a.hianthracene 300
2-Methyinaphthsiene 300 ND Benzo(g,h,ilperyiene 300
Hexachlorocyciopentadiens 300 ND
2-Chloronaphthalene 300 | NO Phenal , 300
2-Nitroaniline . 2,000 ND 2-Chlorophenc! 300
Dimethyl Phthalste 300 NO Benzyi Alcohol . 300
Acenaphthylene 300 ND 2-Methyiphenol 300
3-Nitroaniline 2,000 ND 4-Methyiphenol 300
Acenaphthens : 300 ND 2-Nitrophenal 300
Dibenzoturan 300 NO 2,4-Dimethyiphencl 300
2,4-Dinitrotoiuene 300 ND Benzoic Acid 2,000
2,8-Dinitrotoiuens 300 ND 2,4-Dichlorophenal 300
Diethy! Phthalate 300 ND 4-Chloro-3-methyiphenol . 300
4-Chlorophenyl Phenyi Ether 300 ND 2,4,6-Trichlorophenol 300
Fluorene 300 ND 2,4,5-Trichloropheno! 300
4-Nitroaniline 2,000 ND 2,4-Dinitrophenol 2,000
N-Nitrosodiphenyiamine . 300 ND 4-Nitrophenol 2,000
4-8romophenyi Phenyi Ether 300 ND 2-Methyi-4,8-dinltrophenct 2,000
Hexachlorobenzene ‘ 300 ND Pentachlorophenol 2,000

MRL  Method Reporting Limit (\(‘

° Elevated MRLs because of matrix interferences. . W"

\ND None Dstacted at or above the method reporting limit ' '

Appmv.d b* lad napar z :4/ Z Dltl _?.../ ‘Aﬁ%{nnd envimnm?}(lq/q\



(, COLUMBLIA ANALYTTC SERVICES. INC.

Ansiydest Report
Cllent; Ecology & Environment Dsts Recsived: 02/20/91
Submittag By: B8ob Ouffnes Dets Analyzed: 03/01/91
Project: E & E Landsburg Mine - SHA/#WD8023 Werk Order #: K910908
Sampie Matrix: Watge ‘ v
Volatile Organic Compounds
EPA Method 524.2
oA (ppb)
Sampie Name: TB
Lab Code: K0308-5
Analytes MRL HOA. Anzivtes ME
chhtorooiﬂuo:om«&m (Freon 12) 0.1 ND Dn:rmmm 0.
Chloromethans 0.1 ND 1,2-Dibromosthans (EDB) 0.
Vinyt Chloride 0.1 ND Chiorobenzene 0.
Bromomethane 0.1 ND Ethyibenzene S0
Chloroethang 0.1 ND 1.1.1 +2-Tetrachioroethane 0.
Trlchloroﬂuoromno {Freon 11) 0.1 ND Styrens o.
1,1 -chhloroctnm 0.1 NO Total Xylenes 0.
Methylene Chiorige ' 3 NOD Bromoform 0.
trans-1 +2-Dichloroethene 0.1 ND Isopropyibenzens 0.1
2,2-Dichioropropane 0.1 ND 1,1,2,2-Tetrachioroethane 0.1
ciz-1 +2-Dichioroethene 0.1 ND 1,2,3-Trichioropropane 0.1
1,1-Dichloroethane 0.1 ND Bromobenzene 0.1
Chiorotorm 0.1 ND n-Propyibenzens : 0.1
Bromocmocom.no 0.1 ND 1,3,5-Trimethyibenzene 0.1
1.1.1-Trlchlommm (TCA) 0.1 ND 2-Chlorotm 0.1
1,1-Dichioropropens 0.1 ND 4-Chlorotoiuene 0.1
Carben Tetrachioride 0.1 ND tert-Butyibenzene 0.1
Benzene : 0.1 ND 1,2,4-Trimsthyibenzene 0.1
1,2-Dichioroethane 0.1 ND sec-Butyibenzens ‘ 0.1
Trichioroethene Tce . . ‘ 0.1.] NO 4-lscpropyitoluens 0.1
1.2-D!chlofoarom 0.1 ND 1,3-Dichiorobenzens 0.1
Bromodlcmoromn. 0.1 ND 1,4-Dldyaobm . 0.1
Dibromomethang 0.1 ND n-Butyibenzene 0.1
¢&-1,3-Dichloropropens 0.1 NOD 1,2-Dichiorobenzene 0.1
Toluene 0.3 ND 1,2-Dibromo-3-chioropropane 0.2
trang-1 +3-Dichioropropene 0.1 ND (DBCP)
1,1,2-Trichiorosthene 0.1 ND 1,2,4-Trichiorobenzene 0.2
Tetrachioraethens (PCE) 0.1 NO Hexachiorobutadiene 0.2
1,3-Dichloropropane 0.1 ND Nephthalene : 0.2
1,2,3-Trichiorobenzens 0.2
MRL Methed Re Umit
ND

NN 00047
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Cllent:

Submitted By: Bob Duttner

Project:
Sampie Matrix: Qil

Ecology & Environment

COLUMBIA ANALYTICA ,ERVICES. INC.

Anatyticsl Report

E & E Landsburg Mine-SHA/#WD8023

* Date Recaived:

02

Dsate Extracted: 02
Date Anaivzed: 03
Woerk Order #: K9

Acid/Base Neutral Semivoistile Organic Compounds
' EPA Methods 3580/8270

mg/Kg (ppm)
Sampile Name: LD-3
Lab Code: K0844-3

| Analytes MRL® mg/Kg Analytes MRL®
N-Nitrosoaimetnylamne 300 NOD Phenanthrene 300
Aniline 300 ND Anthracens 300
Bi:tZ«:hloroctnyu ‘Ether 300 ND Dibutyt Phthalate 300
1,2-Dichiorobenzene 300 ND Fluoranthene 300
1,3-Dichiorobenzene 300 ND Pyrsne 300
1,4-Dichiorobenzene 300 ND Butyibenzyi Phthatate 300
Bis(2-chloroisopropyi) Ether 300 ND 3,3'-Dichlorobenzidine 300
N-Nitroso-di-n-propyiamine 300 ND Benzo(alanthracene 300
Hexachioroethane 300 NO Bis(2-ethyihexyi) Phthaiate 300
Nitrobenzene 300 ND Chrysene 300
lsophorone 300 ND Di-n-octyl Phthalate 300
Bis(2-chioroethoxy)methane 300 ND Benzo(bifluoranthene 300
1,2,4-Trichiorobenzens 300 ND Benzoik)fluoranthene 300
Naphthalene 300 ND Benzo(a)pyrene 300
4-Chloroaniline 300 ND Indeno(1,2,3-¢,d)pyrene 300
Hexachiorobutadiene 300 ND Dibenzo(a.h)anthracene 300
2-Methyinaphthsiene 300 ND Benzo(g,h,ilperyiens 300
Hexachlorocyciopentadisne 300 ND

2-Chloronsphthalene 300 ND Phenoi 300
2-Nitroenitine .- 2,000 ND 2-Chiorephenct 300 .
Dimethyi Phthalate 300 ND Benzyi Alcohol 300 |
Acenaphthylens - 300 ND 2-Methyiphenol 300 |
3-Nitroaniiine 2,000 ND 4-Methyiphenol 300
Acenaphthene 300 ND 2-Nitrophenol _ 300
Dibenzoturan 300 ND 2,4-Dimethyiphencd 300
2,4-Dinitrotoiuens 300 ND Benzoic Acid 2,000
2,8-Dinitrotoiuens 300 ND 2,4-Dichlorophenct 300
Disthy! Phthaiste 300 ND 4-Chloro-3-methyiphenot . 300
4-Chlorophenyl Phenyi Ether 300 ND 2,4,8-Trichioropnenci 300
Fluorene 300 ND 2,4,5-Trichlorophenol 300
4-Nitroaniline 2,000 ND 2,4-Dinitrophenci 2,000
N-Nitrosodiphenyiamine 300 ND 4-Nitropheno! 2,000
4-Bromophenyi Phenyl Ether 300 ND 2-Methyi-4, 8-dinitrophenot 2,000
Hexachlorobenzene 300 ND Pentzchlorophenot 2,000

MRL Method Reporting Limit
Yone Detected at or above the method reoorting limit

ND

Appro ved brvec:yc:led paper

Elevated MRLs because of matrix interferences.
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( COLUMBIA ANALYTICL ERVICES, INC.

1.

Analytical Report
Cllent: Eeology & Environment Osts Recaived: 02
Submittad By: 8ob Duffner . Oste Extracted: 02
Projeet: E&E Landsburg Mine-SHA/#WD8023 Date Ansiyzed: 03
Sampte Matrix: Oil

Woerk Order #: ¥9

Acid/Base Neutrai Semivolatile Organic Compounds
EPA Methods 3580/8270

mg/Kg (ppm)

Sampie Name: LD-2

Lab Code: - K0844-2
Analytes I MRL | mg/Kg Anatytes MRL
N-Nitrosodimetnylamne 30 ND Phenamnrens 30
Aniline 30 ND Anthrecene 30
8I:¢2~chloronhvu Ether 30 ND Obutyt Phthaiste 30
1,2-Dichiorobenzene 30 ND Fluoranthens 30
1,3-Dichlorobenzene 30 NO Pyrens 30
1,4-Dichiorobenzens 30 NO Butytbénzyl Phthatate 30
Bistz-chloroisooroovﬂ Ether 30 ND 3,3'-Dichlorobenzidine 30
N-Nltroso—dl-n-arooyhnino 30 ND Benzolalanthracene 30
Hexachioroethane , 30 NOD Bisg(2-sthyihexyl) Phthaiste 30 |
Nitrobenzene 30 NO Chrysene 30
Isophorone ’ v 30 ND Oi-n-octyl Phthaiste 30
Blslz-chtomcu'toxvlmn - 30 ND Benzo(b)fluoranthene 30
1,2,4-Trichlorobenzens 30 ND Benzo(kifluoranthene 30
Naphthalens 30 ND Benzoiaipyrens 30
4-Chloroaniline 30 ND Indeno(1,2,3-¢,d)pyrene 30
Hexachiorobutadiene 30 NO Dibenzo(a,h)anthracene 30
2-Methyinaphthalens 30 ND Benzo(g,h.liperyiene 30
chacmorocyclopnntldm 30 ND
2-Chlorensphthalene : 30 ND Phenat 30
2-Nitroanding - 200 |./NO 2-Chiorophenot 30
Dimethyi Phthalate 30 NO Benzyi Alcohol 30
Acensphthylene 30 NO 2-Methyiphenol 30
3-Nitroaniline 200 ND 4-Methyipheno! 30 |
Acenaphthene 30 ND 2-Nitrophenol 30
Dibenzoturan 30 ND 2,4-Dimethyiphenol 30
2,4-Dinitrotolusne 30 ND Benzoic Acid 200
2,8-Dinitrotoluens 30 NO 2,4-Dichiorophencd 30
Diethyi Phthalste 30 ND 4-Chlore-3-methyiphenct 30

.| 4-Chiorophenyi Phenyi Ethes 30 ND 2,4,8-Trichiorophenol 30

Fluorene a0 ND 2,4,6-Trichlorophenot 30
4-Nitroaniline 200 ND 2,4-Dinitrophenat 200
N-Nitrosodiphenylamine 30 ND 4-Nitrophenaol 200
4-Bromophenyl Phenyi Ether 30 ND 2-Mathyi-4,6-dinitropheno! 200
Hexachlorobenzene 30 ND Pentachlorophenal 200

MAL  Method Reporting Limit | YN

ND

Mone Detected at or above the method reporting limit

el Q/C
Appmv.d br!= slod-pepes & / 4.//;/ Dats ?-/%W.nd environmenlllj
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(,
L COLUMBLA ANALYTICAL L&RVICES, INC.

Ansalvucal Repost

Client: Ecology & Environment Date Received: 02/15/!
Submitted By: Bob Duffner Date Extracted: 02/21/

Project: E & E Landsburg Mine-SHA/#WD8023 Date Analyzed: 02/28/
Sample Matrix: Qil Work Order #: K3108.

Organochlorine Pesticides and PCBs
EPA Methode 3550/8080

mg/Kg (ppm)
Sampie Name: LD-1 LD-2 LD-3
Lab Coda: K0B44-1 K0844-2° K0844-3°
Analytes MRL
Alpha-8HC 0.2 ND <100 <0.9
Gamma-BHC (Lindane) 0.2 ND <100 <0.9
Beta-8HC 0.6 NO <100 <0.9
Heptachior 0.2 ND <100 <0.9
Deita-BHC 0.2 ND <100 <0.9
Aldrin 0.2 ND <100 <0.8
Heptachlor Epoxide 0.2 NOD <100 <0.9
Endosuifan i 0.2 NO <100 <0.9
4,4'-0DE 0.2 ND <100 NO
Diaidrin 0.2 ND <100 NO
Erzrin 0.2 ND <20 ND
4 ..0DD 0.2 ND <20 ND
E.. suifan il 0.2 ND <20 ND
4,5-00T 0.2 ND <20 ND
Endrin Aldehyde 0.2 ND <20 ND
Endosuifan Sulfate 0.2 "ND <20 NO
Methoxychlor 0.4 ND <20 NO
Toxaphene 2 ND <200 ND
Chlordane 1 ND <100 ND
.PCBs: Arocior 1018 i ND <100 ND
Aroclor 1221 i ND <100 ND
Aroclor 1232 1 ND <100 ND
Aroclor 1242 1 ND 7,960 21
Aroclor 1248 1 ND <100 ND
Aroclor 1284 1 ND <100 ND
Aroclor 1260 1 ND <100 ND

.MRL Method Reporting Limit

® Elevated MRLs because of matrix interferences. ‘ /’ (\ 7‘(
ND None Detected at or above the method reporting limit i

Approved by e 4// Date -/~ %/
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COLUMBLIA ANALYTICAL SERVICES, INC.

Analvtical Report
Client: Ecology & Environment " Date Recsived: 02/:
Submitted By: Bob Duttner : A Dste Extrected: 02/
Project: E & E Landsburg Mine - SHA/#WD8023 Date Anaivzea: 03/
Samoie Matrix: Soail

Work Order #: K81

Acid/Base Neutrai Semivolatile Organic Compounds
EPA Methods 3540/8270

mg/Kg (ppm)
Ory Weight Basis
Sampie Name: LPS3
Lab Code: K0908-19

Anasivteg MRLe mQ/K@ Angivies *MRL
N-Nitrosoaimetnyiamine 0.4 | ND Phenanthrene 0.4
Aniline 0.4 ND Anthracene 0.4
Bislz-chloroethvu Ethes 0.4 NO Dibutyt Phthaiate 0.4
1 ,Z-Dichlorobnnzm 0.4 ND Fluoramhene 0.4
1,3-Dichiorobenzene 0.4 ND Pyrene 0.4
1,4-Dichlorobenzens 0.4 ND Butyibenzyi Phthalate _ 0.4
Blslz-chtoroisonropm Ether 0.4 ND 3,3'-Dichiorobenzidine 0.4
N-Nitroswi-n-prooVWna 0.4 ND Benzo(a)anthracene 0.4
Hexachlorosthane 0.4 ND Bis(2-ethyihexyi) Phthalate 0.4
Nitrobenzene 0.4 ND Chrysene 0.4
Isophorone 0.4 ND Di-n-octyl Phthalate 0.4
Blsdz-chloroothoxy)mmn. 0.4 NO Benzo(biflucranthene 0.4

. 1,2.4-Trichlorobmzm 0.4 ND Benzo(k)fluoranthene 0.4
Naphthaiene 0.4 ND Benzo(alpyrene 0.4
4-Chloroaniline 0.4 | ND Indonoﬂ,z.a-c.d!pvram 0.4
Hexachlorobutadiene 0.4 NO Dibenzo(a,hjanthracene 0.4
2-Methyinaphthalene 0.4 ND Benzo(g,h,i)peryiene 0.4
Heuchlorocyclopmdimo 0.4 ND
2-Chloronsphthalene 0.4 ND Phenai 0.4
2-Nitroenitine - 3 +ND 2-Chierophenot 0.4
Oimethyi Phthaiete - 0.4 NO Benzyl Alcohol : 0.4
Acensphthylene 0.4 ND 2-Methyiphenoi 0.4
3-Nitroaniline 3 ND 4-Methyipheno! 0.4
Acenaphthene 0.4 ND 2-Nitrophenel 0.4
Dibenzoturan ‘ 0.4 ND 2,4-Dimethyiphenct 0.4
2,4-Dinitrotoluene 0.4 NO Benzoic Acid 3
2,8-Dinitrotolueng 0.4 ND Z.Wuw 0.4
Dlsthyi Phthalate 0.4 ND 4-Chlore-3-methyiphenol - 0.4
4-Chlorophenyi Phenyi Ether 0.4 ND 2,4,8-Trichlorophenol 0.4
Fluorene 0.4 ND 2,4,5-Trichiorophenol 0.4
4-Nitroaniline 3 ND 2,4-Dinltrophenct 3
N-Nitrosodiphenylamine 0.4 NO 4-Nitrophenol 3
4-Bromophenyi Phenyl Ether 0.4 ND 2-Mcthy¢-4,8-dlnitrophenoi 3
Hexachlorobenzene 0.4 ND Pentachlorophenot 3

MRL Method Reporting Limit

ND None Detected at or above the method reporting limit AN YT LT

Slevated MRLs bacause of the low percent solids in the sampie as received [
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Anatvtical Report

COLUMBLIA AN.ALY“CA(. <ERVICES, INC.

/M/ '

Client: Ecology & Environment .Date Recsived: 02
Submitted By: Bob Duffner Date Extracted: 02
Project: E & E Landsburg Mine - SHA/4WD8023 Date Anelyzed: 03
Sample Matrix: Soil Woerk Order #: K9
Acid/Bass Neutral Semivolatile Organic Compounds
EPA Methods 3540/8270
m@/Kg (ppm)
Dry Waeight Basis
Samole Name: LPS2
Lab Code: K0S08-18
Ansivtes MRL® | mg/Kg Anslvtes *MRL
N-Nitrosogimethylamine 0.4 | NO Phenantnrene 0.4
Aniline 0.4 ND Anthracene 0.4
Bis{2-chloroethyi) Ether 0.4 ND Dibutyt Phthsiete 0.4
1,2-Dichlorobenzsne 0.4 ND Fluoranthens 0.4
1,3-Dichiorobenzene 0.4 ND Pyrene 0.4
| 1,4-Oichiorobenzene 0.4 | NO Butylbenzyi Phthalate 0.4
Bis{2-chioroisopropyi) Ether 0.4 ND 3,3'-Dichiorobenzidine 0.4
N-Nitroso-di-n-propylamine 0.4 ND Benzo(slanthracens 0.4
Hexachloroethane 0.4 ND Bis(2-ethyihexyl) Phthaiste 0.4
Nitrobsenzene 0.4 ND Chrysens 0.4
1sophorone 0.4 ND Di-n-octyl Phthaiste 0.4
Bis(2-chiorosthoxy)methane 0.4 NO Benzo(b)fluoranthene 0.4
1.2,4-Trichlorobenzene 0.4 ND Benzo(kifluoranthene 0.4
Naphthsiene 0.4 ND Benzo(s)pyrene 0.4
4.Chloroaniline 0.4 ND Indeno(1,2,3-c.dlpyrene 0.4
Hexachiorobutadiene 0.4 ND Dibenzo(a.hianthracene 0.4
2-Maeathyinaphthaiene 0.4 ND B8enzo(g,h.ilperylene 0.4
Hexachlorocyciopentadiens 0.4 ND ~ -
2-Chloronaphthalene 0.4 ND Phenot 0.4
2-Nitroanitirve . 2 'ND 2-Chlorophenoi 0.4
Dimethyl Phthaiate 0.4 ND Benzyl Alcohol 0.4
Acenaphthylene - 0.4 ND 2-Methyiphenot 0.4
3-Nitroaniline 2 ND 4-Mathyiphenot 0.4
Acenaphthéne 0.4 ND 2-Nitrophenao! 0.4
Dibenzoturan 0.4 ND 2,4-Dimethyiphenol 0.4
2,4-Dinitrotoluene 0.4 NOD Benzoic Acid 2
2,8-Dinitrototuens 0.4 ND 2,4-Dichiorophenal 0.4
Diethyi Phthaiate 0.4 ND 4-Chloro-3-methyiphenol 0.4
4-Chlorophenyi Phenyi Ether 0.4 ND 2,4,8-Trichlorophenol 0.4
Fluorene 0.4 ND 2,4,5-Trichlorephenol 0.4
4-Nitroaniiine 2 ND 2,4-Dinitrophenol 2
N-Nitrosodiphenylamine 0.4 ND 4-Nitrophenot 2
4-Bromophenyi Phenyi Ether 0.4 ND 2-Methyi-4,8-dinitrophenol 2
Hexachlorobenzene 0.4 NO Pentachiorophenoi 2
MRL  Method Reporting Limit
ND None Detected at or above the method reporting limit :
¢ T'evatad MRLs tecause of the low percent solids in the sampie as received m -
i 0003g
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( .
S COLUMBLA ANALYTICAL SERVICES. INC.

Anatvtical Report

Client: Ecology & Environment ' Date Recsived: 0:
Submitted By: B8op Ouffner Date Extracted: 0
Project: € & E Lanasburg Mine - SHA/#WDB8023 Dste Analyzed: 0
Sampie Matrix: Sail

Work Order #: K¢

Acid/Base Neutrai Semivoiatie Organic Compounds
EPA Methods 3540/8270
mg/Kg (ppm)
Dry Weight Basgis

Sampie Name: LPS1

Lab Code: K0808-17
Analvtes MRL® | mg/Kg Aneglytes *MRL
N-Nitrosoanmetnvtamm. 0.4 ND ﬁmmmem 0.4
Aniling 0.4 NO Anthracene 0.4
Bis(2-chloroethyi) Ether 0.4 ND Dibutyi Phthalate 0.4
1.2-Dichiorobenzene 0.4 NO Fluoranthnene » 0.4
1,3-Dichiorobenzene 0.4 NO Pyrene 0.4
1.4-Dichiorobenzene 0.4 ND Butylbenzyi Phthalate 0.4
Bist2-chloraisopropyt) Ether 0.4 ND 3,3'-Dichiorobenziding 0.4
N-Nitroso-ci-n-propvummo 0.4 ND Benzo(alanthracene 0.4
Hexachlorosthane 0.4 NO Bis(2-ethyihexyl) Phthaiate 0.4
Nitrobenzene 0.4 ND Chrysene 0.4
Isophorone . 0.4 ND Di-n-octyl Phthaiste 0.4
Bistz-chloronnoxy)mcthanu 0.4 ND Benzo(bifluoranthens 0.4
1 +2,4-Trichiorobenzene 0.4 ND Benzo(k)fluoranthene 0.4
Naphthaisne 0.4 ND Benzo(alpyrene 0.4
4-Chloroaniiing 0.4 ND Indeno(1,2,3-¢,dlpyrene 0.4
Hexachlorobutadiens 0.4 ND Dibenzola.hianthracens 0.4
2-Methyinaphthalene 0.4 ND Benzo(g,h,i)peryiene 0.4
Hencmorocvctonomadim 0.4 ND
2-Chloronaphthalene " 0.4 ND Phenot 0.4
2-Nitroaniline - 3 ND 2-Chlorophenat 0.4
Dimethyi Phthaiste 0.4 ND Benzvi Alcohol 0.4
Acenaphthylene 0.4 ND 2-Methyiphenol 0.4
3-Nitroaniing 3 ND 4-Methyiphenol 0.4
Acenaphtheng 0.4 ND 2-Nitrophenol 0.4
Dibenzofuran 0.4 ND 2,4-Dimethyiphenot 0.4
2,4-Dinitrotolusne 0.4 { ND Benzoie Acid 3
2,8-Dinitrototuene 0.4 | ND 2.4-Dichiorophenol 0.4
Olethy! Phthalste 0.4 ND 4-Chlore-3-methyiphenot 0.4
4-Chlorophenyi Phenyi Ether 0.4 ND 2,4,6-Trichlorophenol ‘ 0.4
Fluorene 0.4 ND 2.4,5-Trichlorephenet 0.4
4-Nitroaniline 3 ND 2,4-Dinitrophenot 3
N-Nitrosodiphenylamine 04 | ND 4-Nitrophenot 3
4-Bromophenyl Phenyl Ether 0.4 ND 2-Methyi-4,8-dinitrophenal 3
Hexachlorobenzene 0.4 ND Pentachlorophenot 3

MRL  Method Reporting Limit
ND None Detectsd at or above the method reporting limit

1 . . . ~aa W/
Clevared MRLs because of the low oercent solids in the samole as received

,/!" 0003
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COLUMBIA ANALYTICAL SERVICES, INC.

; Analvieal Report
Client: Ecology & Environment : Date Recsived: 02
Submitted By: Bob Duffner Date Extracted: 02
Project: E & E Landsburg Mine - SHA/#WD8023 Date Anaiyzed: 03,
Sampte Matrix: Soil Work Order #: X3
Acid/Base Neutral Semivolatile Organic Compounds
EPA Methods 3540/8270
mg/Kg (ppm)
Dry Weight Basis
Sample Name: LS11
Lab Code: K0808-18
Analytes MRL*® mg/Kg Angiytes *MRL
N-Nitrosoaimetnyiamine 0.4 | NO [Phenantnrene 0.4
| Aniting 0.4 ND Anthracene 0.4
Bis(2-chioroetnyt) Ether 0.4 NO Dibutyt Phthaiate 0.4
1,2-Dichioronenzene 0.4 ND Fluoranthene 0.4
. 1,3-Dichiorobenzene 0.4 ND Pyrene 0.4
-1,4-Dichlorobenzene 0.4 NO Butyibenzyi Phthalate 0.4
8is(2-chioroiscpropyl) Ether 0.4 NO 3,3'-Dichlorobenzidine 0.4
N-Nitrogo-di-n-propylarmine 0.4 ND 8enzolalanthracene 0.4
Hexachioroethane 0.4 NO Bis(2-sthyihexyi) Phthaiste 0.4
Nitrobenzene - 0.4 NO Chrysene , 0.4
Isophorone 0.4 NO Di-n-octyt Phthaiate 0.4
Blg{2-chioroethoxyimethane 0.4 ND Benzo(bifluoranthene 0.4
1,2,4-Trichlorobenzene 0.4 NO Benzoik)fluoranthene 0.4
Naphthsalene 0.4 ND Benzolalpyrene 0.4
4-Chloroaniline 0.4 ND Indeno(1,2,3-¢,d)pyrens 0.4
Hexachiorobutadiene 0.4 ND Dibenzo(s.hlanthracene 0.4
2-Methyinapnthalene - 0.4 ND Benzoig,h,ilperylene 0.4
Hexachlorocyciopentadiene 0.4 ND
2-Chloronaphthaiene 0.4 ND Phenol 0.4
2-Nitroaniline 2 ['ND 2-Chlorophenol 0.4
Dimaethyi Phthalate 0.4 ND Benzyt Alcohol 0.4
Acenaphthylene 0.4 ND 2-Methyiphenot 0.4
3-Nitroaniline - 2 ND 4-Methyiphenol 0.4
Acenzphthene 0.4 NO 2-Nitrophenot 0.4
Dibenzotfuran 0.4 ND 2,4-Dimethyiphenot 0.4
2,4-Dinitrototuene 0.4 ND Benzoic Acid 2
2,6-Dinitrototuene 0.4 ND 2,4-Dichiorophenol 0.4
Diethyl Phthaiate 0.4 ND 4-Chlore-3-methyiphenot 0.4
4-Chlorophenyi Phenyl Ether 0.4 ND 2,4,6-Trichlorophenot 0.4
Fluorene 0.4 NO 2,4,5-Trichiorophenot 0.4
4-Nitroaniiine ‘ 2 ND 2,4-Dinitrophencl 2
N-Nitrosodiphenylamine 0.4 ND 4-Nitrophenaol 2
4-Bromophenyi Phenyi Ether 0.4 NO 2-Methyi-4, 8-dinitrophenoi 2
Hexachlorobenzene 0.4 ND Pentachlorophenol 2
MRL  Method Reporting Limit
ND  None Detected at,or above the method reporting limit -y
* Zievated MRLs because of the low oercent soids in the samote as recsived [ 500 3 [
ecology and envu-tﬂqw;) C{ \
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l“- COLUMBIA ANALYTICAL SERVICES, INC.

Anaivtical Report

Client: Ecology & Environment " Date Recaived: 032
Submitted By: Bob Duttner Oste Extracted: 02r
Project: E & E Landsburg. Mine - SHA/#WDS8023 Date Analyzed: 03n
Sampie Matrix: Soil

Woerk Order #: K91

Acid/Base Neutral Semivoliatile Organic Compounds
EPA Methods 3540/8270

mg/Ke (ppm)
Ory Weight Basis

Sample Name: LS10

Lab Code: K0908-15
Ansivtes ‘ 'MRL® | moiKe Ansiytes *MRL
N-Nitrosoaimetnyiarmine 0.4 | ND ‘Phenanthrens 0.4
Aniling 0.4 ND Anthracene 0.4
Bis(2-chioroethyl) Ether 0.4 ND Obutyt Phthalate 0.4
1,2-Dichiorobenzens 0.4 ND Fluoranthene 0.4
1,3-Dichiorobenzene 0.4 NO Pyrene 0.4
1,4-Dichiorobenzene 0.4 ND Butylbenzyi Phthaists 0.4
Blslz-chloroisopronyu Ether 0.4 ND 3,3'-Dichlorobenzidine 0.4
N-Nitroso-di‘n-propyhnino . 0.4 ND Benzo(alanthracene 0.4
Henchloroothano 0.4 ND Bis(2-ethyihexyi) Phthalate 0.4
Nitrobenzene 0.4 ND Chrysene 0.4
lsophorone 0.4 ND Di-n-octyl Phthalste 0.4
Bis(2-chioroethoxy)methane 0.4 NO Benzo(bifiuoranthene 0.4
1,2,4-Trichiorobenzene 0.4 ND Benzo(kiftuoranthene 0.4
Naphthaiene 0.4 ND Benzo(alpyrene ' 0.4
4-Chioroaniline 0.4 ND indenol1,2,3-¢,dlpyrene 0.4
Hexachiorobutadiene 0.4 ND Oibenzo(s,hlanthracene 0.4
2-Methylnaphthalm 0.4 ND Benzolg,h,ilperyiene 0.4
Hencmorocvciopmdim 0.4 ND :
Z-Chloromohmlm 0.4 ND Phenol 0.4
2-Nitroanitire oo 3 +NO 2-Chlorophenoi 0.4
Oimethyi Phthaiste 0.4 ND Benzyl Alcoho! 0.4
Acenaphthylene 0.4 ND 2-Methyiphenol 0.4
3-Nitroaniline 3 ND 4-Mathyiphenol 0.4
Acensphthene 0.4 ND 2-Nitrophenaot - 0.4
Oibenzoturan 0.4 ND 2,4-Dimethyiphenci 0.4
2,4-Dinitrotoluene 0.4 ND Benzoic Acid 3
2,8-Dinitrototuens 0.4 ND 2,4-Dichiorophenct 0.4
Diethyi Phthalate 0.4 ND 4-Chlore-3-methyiphenct 0.4
4-Chlorophenyi Phenyi Ether 0.4 ND 2,4,8-Trichlorophenat 0.4
Fluorene 0.4 ND 2,4,5-Trichlorophenot 0.4
4-Nitroaniline 3 ND 2,4-Dinitrophenct -3
N-Nitrosodiphenyiamine 0.4 ND 4-Nitrophenol 3
4-Bromophenyl Phenyi Ether 0.4 ND 2-Methyt-4,8-dinitrophenot 3
Hexachlorobenzene 0.4 ND Pentachlorophenol 3

MRL Method Reporting Limit

ND None Detected at or above the method reporting limit -~ N

. ciuvatea MRLs because of the low percent soiids in the sampie as receivea Ty ooh2
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COLUMBIA ANALYTICAL SERVICES, INC.

Analvtical Report

Cllent: Ecology & Environment .Date Receved: 02
Submitted By: Bob Duffner Date Extracted: 02
Project: E & E Landsburg Mine - SHA/#WD8023 Date Analyzes: 03
Sampte Matrix: Soil Work Order #: xS
Acid/Base Neutral Semivolatile Organic Compounds
EPA Methods 3540/8270
me/Kg (ppm)
Dry Weight Basis
Sampie Name: LS9
Lab Code: K0908-14
Anaiytes MRL | mo/Ko Analytes MRL
N-Nitrosoaimethylamine 0.3 “ND Phenantnrene 0.3
Aniiine 0.3 NO Anthracene 0.3
Bis{2-chloroetnyl) Ether 0.3 ND Dibutyi Phthaiate 0.3
1,2-Dichiorobenzens 0.3 ND Fluoranthene 0.3
1,3-Dichiorobenzene 0.3 ND Pyrene 0.3
1,4-Dichlorobenzens 0.3 ND Butyibenzyi Phthalate 0.3
Bis(2-chioroisopropyi) Ether 0.3 ND 3,3'-Dichiorobenzidine 0.2
N-Nitroso-di-n-propylamine 0.3 ND Benzo(alanthracene 2.
Hexachiorosthane 03 ND Bis(2-ethyihexyi) Phthalate 0.3
Nitrobenzene 0.3 ND Chrysene 0.3
Isophorone , 0. ND Di-n-octyl Phthaiste 0.3
Bis(2-chloroethoxyimathane 0.3 ND Benzo(b)fluoranthene 0.3
1,2,4-Trichlorobenzene 0.3 NOD Benzo(kifluoranthene 0.3
Naphthalene 0.3 'NO Benzo{sipyrene 0.3
4-Chloroaniline 0.3 ND Indeno(1,2,3-c.dlpyrena 0.3
Hexachiorobutadiene 0.3 ND Dibenzofa,hlanthracene 0.3
2-Methyinaphthalene 0.3 ND Benzo(g,h.ilperyiene 0.3
Hexachiorocyciopentadiens 03 ND
2-Chioronaphthaiene 0.3 ND Phenol 0.3
2-Nitroaniting 2 Y ND 2-Chlorophenol 03
Dimethyi Phthalate 03 ND Benzyi Alcohot 03
Acenapnthylene 0.3 ND 2-Methyiphenoi 0.3
3-Nitroaniline 2 ND 4-Methyiphenol 0.3
Acenaphthene 0.3 ND 2-Nitrophenot 03
Dibenzoturan 0.3 ND 2,4-Dimethyiphenol 0.3
2,4-Oinitrotoluens 0.3 ND Benzoic Acid 2
2,8-Dinitrotoiuene 0.3 ND 2,4-Dichlorophenct 03
Diethyi Phthalate 0.3 ND 4-Chloro-3-methyiphenal 0.3
4-Chlorophenyl Phenyi Ether 0.3 ND 2,4,6-Trichlorophenal 0.3
Fluorene 0.3 ND 2,4,5-Trichlorophenol 0.3
4-Nitroaniine 2 ND 2,4-Dinitrophenol 2
N-Nitrosodiphenyiamine 0.3 ND 4-Nitrophenol 2
4-Bromophenyi Phenyi Ether 0.3 ND 2-Methyi-4,8-dinitrophenct 2
Hexachlorobenzene 0.3 ND Pentachliorophenol 2
MRL  None Detected at or above the method reporting limit A, ALl
MD  Method Reporting Limit Jo
LE NIV VA ¥ i
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‘~ COLUMBIA ANALYTICAL SERVICES, INC.

Anaiviical Report

Cllent: Ecology & Environment - Date Recaived: 02/

Submitted By: Bob Dutner Oate Extracted: 02/

Project: E & E Landsburg- Mine - SHA/#WD8023 Dste Ansivzed: 03/

Sampie Matrix: Soil Work Order #: K91

Acid/Base Neutral Semivolatile Organic Compounds
EPA Methods 3540/8270
mg/KQ (ppm)
Ory Weight Basis

Sample Name: (S8

Lab Code: K0908-13
Anagivtes MRL® mg/Kg Ansgivies MRLe®
N-Nitrosoaimetnylamine 5 “ND Phenantnrens 5
Aniling 5 NO Anthracene 5
Bis(Z-chlorpctnvl) Ether 5 ND Dibutyi Phthalste 5
1,2-Dichlorobenzene 5 NO Fluoranthene 5
1,3-Dichlorobenzene 5 ND Pyrene - 5
1,4-Dichiorobenzene 5 ND Butylbenzyi Phthalate 5
Bis(2-chloroisopropyt) Ether 5 ND 3,3’-Dichiorobenziding 5
N-Nitroso-gi-n-propylamine 5 ND Benzolalanthracene 5
Hexachioroethane 5 ND Bis(2-ethyihexyi) Phthalate §
Nitrobenzene 5 ND Chrysene 5
Isophorone 5 ND Di-n-octyl Phthalste 5
Bis(2-chiorosthoxy)methane 5 ND Benzo(b)fluoranthene 5
1,2,4-Trichiorobenzene 5 ND Benzo(k)fluoranthene 5
Naphthaiene 5 ND Benzolslpyrene 5
4-Chloroaniline 5 ND Indenol1,2,3-c.d)pyrene 5
Hexachlorobutadiene 5 NO Dibenzo(a,h)anthracene 5
2-Methyinapnthaiene 5 ND Benzotg,h,ilperylene 5
Hexachiorocyclopentadiene 5 ND
2-Chloronaphthalene 5 ND Phenot 5
2-Nitroantirve : 30 ND 2-Chlorophenoi 5
Dimathyi Phthalate 5 23 Benzvi Alcohol 5
Acsnapnthyiens 5 ND 2-Methylpheno! S
3-Nitroaniineg 30 ND 4-Methyiphenaol 5
Acensphthene 5 ND 2-Nitrophenol. 5
Dibenzoturan 5 NO 2,4-Dimsthyiphenci 5
2,4-Dinitrotoluene 5 ND Benzoic Acid 30
2,8-Dinitrotoluene 5 ND 2,4-Dichlorophenot 5
Olethyi Phthaiste 5 NO 4-Chloro-3-methyiphenot 5
4-Chlorophenyl Phenyi Ether 5 ND 2,4,8-Trichioropheno! 5
Fluorene 5 ND 2,4,5-Trichlorophenat 5.
4-Nitroaniline 30 ND 2,4-Dinitrophenoi 30
N-Nitrosodiphenyiamine 5 ND 4-Nitrophenol 30
4-Bromophenyi Phenyi Ether 5 ND 2-Mathyi-4, 8-dinitropheno! 30
Hexachiorobenzene 5 ND Pentachiorophenal 30

MRL  Method Reporting Limit 0 0

ND)

‘'2ne Detected at or above the method reoorting limit
Elevated MRLs because of the low

iﬂtmm ecology and mm%}% f\\(‘

percent solids in the sample as received and because of m
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( COLUMBIA ANALYTICA( RVICES, INC.

N

Analvtical Report
Client: Ecology & Environment Date Received: 02
Submitted By: Bob Duffner Oste Extracted: 02,
Project: E&E Landsburo Mine - SHA/#WD8023 Dste Analyzed: 03/
Sampie Matrix: Soil

Werk Qrder #: X9

Acid/Base Neutrai Semivoiatile Organic Compounds
EPA Methods 3540/8270

mg/Kg (ppm)
Dry Weight Basis

Sample Name: LS7 .

Lab Coda: K0S08-12
Analytes MRL | mo/Ke Ansiytes ' MRL
N-Nitroscaimetnylamine 0.3 ND Phenantnrene 0.3
Aniiing - 0.3 ND Anthracena 0.3
Bis(2-chioroethyl) Ether 0.3 ND Dibutyi Phthaiste 0.3
1,2-Dichlorobenzene 0.3 ND Fluoranthene 0.3
1,3-Dichiorobenzene 1 0.3 ND Pyrena 03
1,4-Oichiorobenzene - 0.3 ND Butyibenzyl Phthaiate 0.3
Bis(2-chloroisopropyi) Ether 0.3 ND 3,3'-Dichiorobenzidine 0.3
N-Nitroso-di-n-propyiamine . 0.3 ND Benzo{alanthracens 0.3
Hexachioroetnane 0.3 ND Bis(2-ethyihexyi) Phthalste 0.3
Nitrobenzene , 0.3 ND Chrysene , 0.3
Isophorone 0.3 ND Di-n-octyt Phthalate 0.3
Bis{2-chloroethoxyimethane 0.3 ND Benzo(bifiuoranthene 0.3
1,2,4-Trichiorobenzene 0.3 NOD Benzolkifiuoranthene 0.3
Naphthaiene : 0.3 ND Benzotalpyrene . 0.3
4-Chloroegniline . 0.3 ND Indeno(1,2,3-c.dlpyrens 0.3
Hexachlorobutadiene 0.3 ND Dibenzo(a,hlanthracene 0.3
2-Methyinaphthaiene 0.3 ND Benzo(g,h,i)peryiens 0.3
Hexachlorocyciopentadiene 0.3 ND ‘
2-Chioronsphthaiene 0.3 ND Phenoi 0.3
2-Nitroanitine - 2 Y ND 2-Chlorophanet ‘ 0.3
Dimethyt Phthalate 0.3 ND Benzyi Alcohol 0.3
Acenaphthylene 03 NO 2-Msthyiphenol 0.3
3-Nitroaniline 2 ND 4-Methyiphenot 0.3
Acenaphtitene 0.3 ND 2-Nitrophenol 0.3
Dibenzoturan 0.3 ND 2,4-Dimathyiphenol 0.3
2,4-Dinitrotolusne ' 0.3 NOD Benzoic Acid 2
2,8-Dinitrotoluens 0.3 ND 2,4-Dichiorophenal 0.3
Diethyi Phthalate - 0.3 ND .| 4-Chloro-3-methyiphenat 0.3
4-Chlorophenyl Phenyi Ethes 0.3 | ND 2,4,6-Trichlorophena! 0.3
Fluorene 0.3 ND 2,4,8-Trichlorophenal 03
4-Nitrosniline 2 ND 2,4-Oinitrophenct 2
N-Nitrosodiphenylamine 0.3 ND 4-Nitrophenol 2
4-Bromophenyi Phenyl Ether 0.3 ND 2-Methyi-4,8-dinitrophens! 2
Hexachlorobenzene 0.3 ND Pentachlorophenot 2

MRL  Method Reporting Limit ; : Vya ’}\f

ND © Mone Detected at or above the method reoorting limit

. Ll
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COLUMBIA ANALYTICAL uSRVICES, INC.

Analviics! Report

- Cllent: Ecology & Environment ‘ * Dats Recsived: 022
Submitted By: Bob Duftner Dste Extracied: 0212
Project: E & E Landsburg Mine - SHA/#WD8023

Date Ansiyzed: 03/0
Sample Matrix: Soii Werk Order 4 K91¢

Acid/Base Neutrai Semivoistile Organic Compounds
EPA Methods 3540/8270

me/K¢g (ppm)
Ory Weigit Basis

Sampie Name: LS8

Lab Code: K0S08-11
Analytes - MRL® | mg/Kg Analytes *MRL
N-Nitrosoaimetnyiamine 0.4 | NO Phenantvene 0.4
Aniline 0.4 | ND Anthracsne ' 0.4
Bis(2-chioroethyl) Ether 0.4 NO Dbutyl Phthaiate 0.4
1,2-Dichlorobenzens 0.4 ND Fluoranthsne . 0.4
1,3-Dichiorobenzene 0.4 ND Pyrens 0.4
1,4-Dichiorobenzens 0.4 NO Butyibenzyi Phthaiste 0.4
Bis(2-chloroisopropyi) Ether 04 | ND 3,3'-Dichiorobenzidine - 0.4
N-Nitroso-di-n-propylamine 0.4 ND Benzo(a)enthracene 0.4
Hexachioroethane 0.4 NO Bis(2-ethyihexyi) Phthaists 0.4
Nitrobenzene 0.4 ND Chrysene 0.4
isophorons 0.4 ND Ol-n-octyl Phthalate 0.4
Bis(2-chloroethoxyimethane 0.4 ND Benzo(b)fluoramhens 0.4
1,2,4-Trichlorobenzene 0.4 ND Benzoik)fluoranthens 0.4
Naphthalene 0.4 ND Benzola)pyrene 0.4
4-Chloroaniline 0.4 ND indene(1,2,3-¢,dipyrene 0.4
Hexachlorobutadiene ' 0.4 ND Obenzola,hjanthracens 0.4
2-Methyinaphthaiens 0.4 ND 8enzolg,h,l\peryiene 0.4
Hexachlorocyciopentadiene 0.4 NO
2-Chloronaphthalene 0.4 ND Phenoi 0.4
2-Nitroanitirme - 2 NO 2-Chicrophenal 0.4
Dimethyi Phthalate 0.4 ND Benzvi Alcohel 0.4
Acensphthylene 0.4 ND 2-Methyiphenol 0.4
3-Nitroaniline 2 ND 4-Methyiphenol 0.4
Acenaphthene 0.4 ND 2-Nitrophenal 0.4
Dibenzoturan 0.4 ND 2,4-Dimethyiphenc! 0.4
2,4-Dinitrotoluene 0.4 ND Benzoic Acid 2
2,8-Dinitrotoiuens 0.4 NO 2,4-Dichiorophenot 0.4
Diethyi Phthalate 0.4 NO 4-Chloro-3-methylphenoi 0.4
4-Chlorophenyl Phenyt Ether 0.4 ND 2,4,6-Trichlorophenol 0.4
Fluorene 0.4 ND 2,4,5-Trichlorophenal 0.4
4-Nitroaniline 2 ND 2,4-Oinitrophenot , 2
N-Nitrosodiphenylamine 0.4 ND 4-Nitrophenaot 2
4-Bromophenyl Phenyi Ether 0.4 ND 2-Methyi-4, 6-dinitrephenat 2
Hexachlorobenzene 0.4 ND Pertachiorophenol 2

MRL Method Reporting Limit

ND None Detected at or above the method reporting limit Nan AL

¢ Slevated MRLs because of the low percent solids in the sample as receivad . 0 0 0

recycled paper
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COLUMBIA ANALYTICAL SERVICES: INC.

Analvtics! Repore

Client: Ecology & Environment Date Recaived: 02,

Submitted By: Bob Duffner Dste Extracted: 02,

Project: E & E Landsburg Mine - SHA/#WD8023 Date Analyzed: 03,

Sample Matrix: Soii Work Order #: K9

Acid/Base Neutral Semivolatile Organie Compounds
EPA Methods 3540/8270
mg/Kg (ppm)
Devy Weight Basis

Sample Name: LSS

Lab Code: K0908-10 -
Ansivies MRL mQ/KQ Aneivies MRL
N-Nitrosoaimethytamine 0.3 ND Mm 0.3
Aniline | ‘ 0.3 NOD Anthracene 0.3
Bis(2-chlorostny!) Ether 0.3 ND Dibutyl Phthalate 0.3
1,2-Dichiorobenzens 0.3 ND Fluoranthene 0.3
1,3-Dichlorobenzene 0.3 ND Pyrene 0.3
1,4-Dichlorobenzens 0.3 ND Butyibenzyi Phthaiste 0.3
Bis(2-chioroisopropyi) Ether 0.3 ND 3,3'-Dichiorobenzidine 0.3
N-Nitroso-di-n-propyiamine 0.3 ND Benzol(alanthracene 0.3
Hexachioroethane 03 ND Bis(2-ethyihexyi) Phthaiate 03
Nitronenzene 0.3 ND Chrysene 0.3
1scpherone 0.3 ND Di-n-octyl Phthalate 03
Bis(2-chioroethoxy)methane 0.3 ND B8enzo(bifiuoranthene 0.3
1,2,4-Trichlorobenzene 0.3 ND Benzo(k)flucranthene 0.3
Naphthaiene 0.3 NO Benzo(aipyrene 0.3
4-Chloroaniline 0.3 ND indeno(1,2,3-¢,d)pyrens 03
Hexacniorobutadiene 0.3 - ND Dibenzo(a.h)anthracene 03
2-Methyinsphthalene 0.3 ND Benzolg,h,ilperyiene 0.3
Hexachiorocyciopentadiens 0.3 ND
2-Chioronaphthaiene 0.3 ND Phenot 03
2-Nitroandine - 2 ' NO 2-Chiorophencl 0.3
Dlmethyi Phthalate 0.3 ND Benzyi Alcohol 0.3
Acenanhthylene 0.3 ND 2-Methyiphenol 03
3-Nitroaniling 2 ND 4-Methyiphenot 0.3
Acenspnthene 0.3 ND 2-Nitrophenol 0.3
Dibenzoturan 0.3 ND 2,4-Dimethyiphenci 0.3
2,4-Dinitrotoluens 0.3 ND Benzoic Acid 2
2,8-Dinitrotoluens 0.3 ND 2,4-Dichiorophenot 03
Diethyi Phthaiste 03 ND 4Chlero-3-methyiphenal 03
4-Chlorophenyi Phenyi Ether 03 ND 2,4,68-Trichiorophena! 03
Fluorene 0.3 NOD 2,4,8-Triehlorophenot 0.3
4-Nitroaniline - 2 ND 2,4-Dinitrophenci 2
N-Nitrosodiphenyilamine 0.3 ND 4-Nitrophenol 2
4-Bromophenyl Phenyt Ether 0.3 ND 2-Methyi-4,8-dinitrophenasd 2
Hexachiorobenzene 0.3 ND Pentachiorophenol ' 2

MRL  Method Reporting Limit "« Aas 00¢

ND )

‘‘one Detected at or above the method revorting limit

recycled paper
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'~ COLUMBIA ANALYTICAL SERVICES. INC.

Analvtcal Report
Cllent: Ecology & Environment

‘ Date Received: 02/
Submitted By: Sob Duffner Date Extractea: 02/
Project: E & E Landsburg Mine - SHA/#WD8023 Date Analyzed: 03/
Sampile Matrix: Sail

Woerk Order #: K31

Acid/Base Neutral Semivolatile Organic Compounds
EPA Methods 3540/8270

mg/Kg (ppm)
Dry Weight Basis

Sample Name: LS4

Lab Code: K0908-9
Ansivtes MRL® | mo/Kg Anslytes *MRL
N-Nitrosoaimethylarrune 0.4 | NDO Phenanthrene 0.4
Aniline 0.4 ND Anthracene 0.4
Bis(2-chioroetnyi) Ether 0.4 ND Oibutyt Phthailsts 0.4
1,2-Dichiorobenzens 0.4 ND Flueranthene 0.4
1,3-Dichiorobenzens 0.4 ND Pyrene 0.4
1,4-Dichiorabenzene 0.4 ND Butyibenzyi Phthaiste _ 0.4
Bislz-chloroisomoovu Ether 0.4 ND 3,3’-Dichlorobenzidine 0.4
N-Nitroso-di-n-propyhnim 0.4 NO Benzof{alanthracens 0.4
Hexachioroethane . 0.4 NO Bis(2-ethyihexyl) Phthaiate 0.4
Nitrobenzene 0.4 ND Chrysene 0.4
Isophorone ' 0.4 ND Di-n-octyi Phthalate 0.4
Bis(2-chiorosthoxy)methane 0.4 ND Benza(b)flucranthene 0.4
1.2,4-Trichlorobenzene 0.4 ND Benzotlkifluoranthene 0.4
Naphthsaiens 0.4 ND Benzolalpyrene 0.4
4-Chloroanitine 0.4 ND indenot(1,2,3-c.dlpyrene 0.4
Hexachlorobutadiene 0.4 ND Didenzola,h)anthracene 0.4
2-Methyinaphthaiene 0.4 NOD Benzoig,h.ilperyiens 0.4
Hexachlorocyciopentadiens 0.4 ND
2-Chloronaphthalane 0.4 ND Phenot 0.4
2-Nitroanitine . 2 ND 2-Chlerophenol 0.4
Dimethyi Phthaiste 0.4 ND Benzyi Alcohol 0.4
Acensphthylene 0.4 ND 2-Methyiphenot 0.4
3-Nitroaniline 2 ND 4-Methyipheno! 0.4
Acenaphthene 0.4 ND 2-Nitrophenol 0.4
Dibenzoturan . 0.4 ND 2,4-Dimethyiphenci 0.4
2,4-Dinitrotoluene 0.4 NO Benzoic Acid - 2
2,8-Oinitrotoluene: 0.4 ND 2,4-Dichiorophenct 0.4
Dlethyi Phthaiate 04 | NO 4-Chiloro-3-methyiphenol . 0.4
4-Chlorophenyi Phenyi Ether 0.4 ND 2,4,6-Trichlorophenot 0.4
Fluorene 0.4 ND 2,4,6-Trichlorophenol 0.4
4-Nitroaniline 2 ND 2,4-Dinitrophenot 2
N-Nitrosodiphenytarmine 0.4 | NOD 4-Nitrophenol 2
4-Bromophenyl Phenyi Ether 04 | ND 2-Methyi-4, 8-dinitrophenoi 2
Hexachlorobenzene 0.4 ND Pentachlorophenol 2

MRL Method Reporting Limit ' : N

ND None Detected at or above the method reporting limit 4 ﬂ ’Y}/

® T'evatad MRLs bacause of tha low percent solids in the sample as received ) 0 0

recycled paper B ecology and enyirommet (] |
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. COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Ecology & Environment Dats Recsived: 02/:
Submitted By: Bob Duffner Date Extracted: 02/
Project: E & E Landsburg Mine - SHA/#WDB8023 Date Analyzed: 03X
Sample Matrix: Sail

Work Order #: K91

Acid/Base Neutral Semivolatile Organic Compounds
EPA Methods 3540/8270
mg/Kg (ppm)
Dry Weight Basis

Sampie Name: LS3

Lab Code: K0808-8
Ansivies MRL® mqﬁ(o Lemlwn *MRL
N-Nitrosoolmnnyumno 0.4 ND Phenantnrene 0.4
Aniline 0.4 ND Anthracene 0.4
Bis(2-chioroethyl) Ether 04 NO Dibutyi Phthalate 0.4
1,2-Dichiorobenzens 0.4 ND Fluoranthene ‘ 0.4
1,3-Dichiorobenzene 0.4 NOD Pyrens 0.4
1,4-Oichiorobenzene 0.4 ND Butvibenzyi Phthalste 0.4
Big{2-chioroisopropyi) Ether 0.4 ND 3,3’'-Dichiorobenzidine 0.4
N-Nitroso-di-n-propyiamine 0.4 ND Benzola)anthracene 0.4
Hexachioroethane 0.4 ND Bis(2-ethyihexyl) Phthailete 0.4
Nitrobenzene 0.4 NO Chrysene 0.4
isophorone 0.4 ND Di-n-octyl Phthaiate 0.4
Bis(2-chioroethoxy)methane 0.4 ND Benzotblfiuoranthene 0.4
1,2,4-Trichlorobenzene 0.4 NO Benza(k)fluaranthene 0.4
Naphthalene 0.4 ND Benzo(s)pyrene 0.4
4-Chloroaniline 0.4 ND Indeno(1,2,3-¢c,d)pyrene 0.4
Hexachlorobutadiene 0.4 ND Dibenzola,hlenthracene 0.4 |
2-Methyinaphthalene : 0.4 ND Benzoig,h,ilperylene 0.4
Hexachloracyciopentadiene 0.4 ND
2-Chloronaphthalene 0.4 ND Phenot 0.4
2-Nitroanitine . 2 'Y ND 2-Chlorophanot 0.4 !
Dimethyl Phthalate 0.4 ND Benzyi Alcohol 0.4 |
Acensphthylene 04 | ND 2-Methyiphenoi 0.4 |
3-Nitroanitine 2 ND 4-Methyipheno! 0.4
Acsnaphtitens , 0.4 NO 2-Nitrophenol 0.4
Dibenzoturan 0.4 ND 2,4-Dimethyiphenot 0.4
2,4-Dinitrotoluens 0.4 ND Benzoic Acid 2
2,8-Dinitrotoluena 0.4 ND 2,4-Dichlorephena! 0.4
Diethyi Phthalste 0.4 ND 4-Chlore-3-methyiphenod 0.4
4-Chiorophenyi Phenyi Ether 04 | ND 2,4,6-Trichlorophenol 0.4
Fluorene : 0.4 ND 2,4,5-Trichlorophenol 0.4
4-Nitroaniline : 2 ND 2,4-Dinitrophenol 2
N-Nitrogodiphenylemine 0.4 ND 4-Nitrophenol 2
4-Bromophenyi Phenyl Ether 0.4 ND 2-Methyi-4,8-dinitrophenal 2
Hexachlorobenzene 0.4 ND Pentachiorophenc! 2

MRL  Method Reporting Limit

ND None Detected at or above the method reporting limit

° Clevated MRLs Secause of the low percent solids in the sample as received o o0 ‘
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\ - COLUMBIA ANALYTICA. SERVICES. INC.

Ansivtcal Report
~ Cllent: Ecology & Environment : * Date Received: 02,

Submitted By: - Bob Duffner Dste Extracted: 02,

Project: E & E Landsburg Mine - SHA/#WD8023 Date Analyzed: 03,

Sample Matrix: Soil Work Order #: K9

Acid/Base Neutral Semivolstile Organic Compounds
EPA Methods 3540/8270
mg/Kg (ppm)
Dry Weight Basis

Sampie Name: LS2

Lab Code: K0808-7
Analytes . MRL mo/Kg Ansivtes MRL
N-Nitrosoaimetnylarmne 0.3 ND Phenanthrene 0.3
Aniline 0.3 ND Anthrecens 0.3
Bis(2-chioroethyl) Ether 03 | ND Didutyl Phihalate 0.3
1.2-Dichiorobenzens 0.3 NO Fluoranthene 0.3
1,3-Dichiorobenzene 0.3 ND Pyrene o 0.3
1,+chhlorob.nzm 0.3 ND Butyibenzyi Phthalate 0.3
Blstz-chloroi:opropyu Ether 0.3 ND 3,3'-Dichiorobenzidine 03
N-Nltro:o-di-n-propyhmm 0.3 NO Benzo(slanthrecene 0.3
Hexachioroethane 0.3 ND Bis(2-ethyihexyi) Phthalste 0.3
Nitrobenzene 0.3 NO Chrysene 0.3
Isophorone 0.3 ND Oi-n-octyl Phthaiste 0.3
Blslz-chmm!v)mmm 0.3 ND Benzo(b)fluorenthene 0.3
1,2,4-Trichlorobenzene 0.3 ND Benzo(kifivorenthene 03
Naphthalene 0.3 ND Benzolalpyrene 0.3
4-Chloroaniline 0.3 ND Indeno(1,2,3-¢,d)pyrene 03
Hexachiorobutadiens 0.3 ND Dibenzo(a,hlanthracene 0.3
2-Methyinaphthalene 0.3 ND Benzo(g,h,ilperyiens 0.3
Henemorocyctopmudhm 0.3 ND .
2-Chloronaphthaiene . 03 NO Phenol 0.3
2-Nitroeniline - 2 +sND 2-Chiorephenci 03
Dlmethvi Phthaiste 0.3 ND Benzyi Alcohol 0.3
Acenaphthyliene 0.3 ND 2-Msthyiphenot 0.3
3-Nitroenilineg 2 ND 4-Methyiphenol 0.3
Acenaphthene 0.3 NOD 2-Nitrophenal 0.3
Dibenzofuran 0.3 ND 2,4-Dimsthyiphenct 0.3
2,4-Dinitrotoluens 0.3 ND Benzoic Acid 2
2,8-Dinitrotoiusne 0.3 ND 2,4-Dichiorophenal 0.3
Diethyi Phthalate 0.3 ND , 0.3
4-Chlorophenyl Phenyi Ether 0.3 ND 2,4,6-Trichiorophenol 0.3
Fluorene 0.3 ND 2,4,5-Trichiorophenot 0.3
4-Nitroaniline ‘ 2 ND 2,4-Dinitrophenct 2
N-Nitrossdiphenylamine 0.3 NO 4-Nitrophenal 2
4-Bromophenyi Phenyi Ether 0. NO 2-Methyi-4, 8-dinitrephens! 2
Hexachlorobenzene 0.3 NOD Pentachlorophencd 2

MRL  Method Reporting Limit A Ap

ND None Detected at or above the method regorting limit ﬂ/ﬂl L 000
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COLUMBIA ANALYTICAL JERVICES. INC.

N

. Analvtical Report

Client: Ecology & Environment Dats Recsived: 032,

Submitted By: Bob Duffner Date Extracted: 02

Project: E & E Langsburg Mine - SHA/#WD8023 Date Ansivzed: 03,

Sampte Matrix: Soil Work Order #: K9

Acid/Base Neutral Semivolatile Organic Compounds
EPA Methods 3540/8270
mg/Kg (ppm)
Ory Weight Basis

Sample Name: LS1

Lab Code: K0S08-8
Anaiytes MRL | mg/Keg Ansivtes MRL
N-Nitrosoaimethylamine 0.3 NOD Phenanthrene 0.3
Aniiine 0.3 ND Anthracene 0.3
Bis(2-chioroethyl) Ether 0.3 ND Dibutyt Phthaiate 0.3
1,2-Dichiorobenzens 0.3 ND Fluoranthene 0.3
1.3-Dichiorobenzene 0.3 ND Pyrens 0.3
1,4-Dichiorobenzene 0.3 NOD Butvibenzyt Phthaiate 0.3
Bis{2-chioroisopropyl) Ether 0.3 ND 3,3'-Dichiorobenzidine 0.3
N-Nitroso-di-n-propylamine 0.3 ND Benzo(s)anthracene 03
Hexachioroethane 0.3 ND Bis(2-ethyihexyi) Phthalate 0.3
Nitrobenzene 0.3 ND Chrysene 03
lgsophorone 03 ND Di-n-octyl Pivthalste 0.3
Big{2-chloroethoxyimethens: 0.3 ND Banzo(b)fivoranthene 0.3
1,2,4-Trichiorobenzene 0.3 ND Benzo(k)fluoranthene 0.3
Naphthaiene 0.3 NO Benzotalpyrens 03
4-Chioroaniline 0.3 ND Indeno(1,2,3-¢,d)pyrena 0.3
Hexacnlorobutadiens 0.3 ND Dibenzo(a.hlanthracene 0.3
2-Methyinaphthalene 0.3 ND Benzo(g,h.ilperyiene 0.3
Hexachiorocyciopentadiene 0.3 ND
2-Chloronspnthaiene 0.3 NOD Phencd 0.3
2-Nitrosrutine 2 | nNo 2-Chiorephenal 0.3
Dimethyi Phthaiate 0.3 ND Benzyl Alcohol 03
Acsenapnhthylene 0.3 ND 2-Methyiphenot 0.3
3-Nitroaniline 2 ND 4-Methyiphenol 0.3
Acenaphthéne 0.3 NO 2-Nitrophenol 0.3
Dibenzofuran 0.3 NO 2,4-Dimethyiphenot 03
2,4-Dinitrotoluene 0.3 NO Benzoic Acid 2
2,8-Dinitrototuene 0.3 ND 2,4-Dichiorophenaot 0.3
Diethyi Phthalste 0.3 NO 4-Chlsre-3-methyiphenct 0.3
4-Chlorophenyl Phenyi Ether 0.3 NO 2,4,8-Trichlorophenol 0.3
Fluorene 0.3 ND 2,4,8-Trichiorophenot 0.3
4-Nitroaniline 2 NO 2,4-Dinitrophenat 2
N-Nitrosodiphenyiamine 0.3 ND 4-Nitrophenst 2
4-Bromopheny! Phenyi Ether 03 | NO 2-Methyi-4, 8-dinitrophenol 2
Hexachlorobenzene 0.3 ND Pentachlorophenol 2

MRL  Method Reporting Limit NS

ND “Jone Datected at or above the method reporting limit PR C' O 0

recycled paper




Client:
Submitted By:

{
(. COLUMBIA ANALYTICAL _ERVICES, INC.

Ecology & Environment
Bob Dutfner

Project:
Sampie Matrix: Soil

Angivtical Report

€ & E Landsburg.Mine - SHA/#WD8023

' Date Received: 021

Dats Extracted:
Date Ansivzea:

Woeork QOrder 2-

02/:
Q3K
K91

Acid/Base Neutrali Semivolatile Organic Compounds

EPA Methods 3540/8270

mg/Kg (ppmi
Ory Weight Basis

Sample Name: LDS-2

Lab Code: K0908-2
Analytes . MRL mg/KQ Anelvtes MRL
N-Nitrosodimetnylamine 0.3 ND [Phenanthrene 0.3
Aniline 03 ND Anthracene 0.3
8l8!2-chloroduwl) Ether 0.3 NO Dibutyt Phthalate 0.3
1,2-Dichlorobenzens 0.3 NO Fluoranthens 0.3
1,3-Dichiorobenzene 0.3 NO Pyrena 0.3
1,4-Dichlorobenzens 03 ND Butylbenzvi Phthalete 0.3
Bh(Z—chloroisopronyﬂ' Ether 0.3 ND 3,3'-Dichiorobenzidine 03
N-Nitroso-dion-propyumino 0.3 NO Benzolalanthracene 0.3
Hexacnioroethane 0.3 ND Bis(2-sthyihexyi) Phthalate 0.3
Nitrobenzens 0.3 ND Chrysene 0.3
Isophorone 03 ND Ol-n-octyl Phthaiste 03
Blctz-chloro.thoxy)nmﬂ. 0.3 ND Benzo(b)fluorenthens 0.3

11.2,4-Trichiorobenzene 0.3 NO Benzo(kfiuoranthene 0.3

Naphthalens 0.3 ND Benzo(alpyrene 0.3
4-Chloroaniline 03 ND Indeno(1,2,3-c,d)pyrens 0.3
Hexachiorobutadiene 0.3 ND Oibenzo(a,hlanthracens 0.3
2-Methyinaphthaiens 0.3 NO Benzo(g,h,i)peryiene 0.3
Hexachiorocyciopentadiene 0.3 ND
2-Chioronsphthalens 0.3 NO Phenot : 0.3
2-Nitroanitine 2 ND 2-Chiorophenal 03
Olmathyi Phthalate 0.3 ND Benzyi Alcohol 03
Acenaphthylene 03 ND 2-Methyiphenai 0.3
3-Nitroaniline 2 NO 4-Methyiphenot 03
Acenaphthene 0.3 ND 2-Nitrophenot - 0.3
Dibenzotfuran 0.3 ND 2,4-Dimethyiphencl 03
2,4-Dinitrotoluene 0.3 ND Benzoic Acid 2
2,8-Dinitrotoluens 03 ND 2,4-Dichlorophencl 0.3
Olethyi Phthaiate 0.3 NO 4-Chioro-3-maethyiphenot 03
4-Chlorophenyi Phenyi Ether 0.3 ND 2,4,8-Trichlorophenol 03
Fluorene 0.3 NO 2,4,8-Trichlerophenal 03
4-Nitroaniling 2 ND 2,4-Dinitrophenad 2
N-Nitrosodiphenylamine 0.3 ND 4-Nitrophenot 2
4-8romophenyl Phenyi Ether 0.3 ND 2-Methyi-4,8-dinitrophenol 2
Hexachiorobenzene 0.3 NO Pentachiorophenad 2

MRL  Methed Reporting Limit NON2 &

ND None Detected at or above the method reporting limit U9 S
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coLumeia ANALYTICAL -ERVICES, INC.

Angivucsl Report

Cliss: Ecology & Environment Dste Received: 02/
Submitted By: Bob Duffner Date Extracted: 02/
Project: E & E Landsburg Mine - SHA/#WD8023 Date Analyzed: 03/
- Sample Matrix: Soil Weork Order #: X391
Acid/Base Neutral Semivolatile Organic Compounds
EPA Methods 3540/8270
mg/Kg (ppm)
Dey Welght Basis
Sampile Name: LDS-1
Lab Code: K0808-1
Anglytes MRL® | mg/Ke Ansivies ° MRL
N-Nitrosooimathylamine 0.4 ND Phenantnrens 0.4
Aniline 0.4 ND Anthracens : 0.4
Bis(2-chioroethy!) Ether 0.4 ND Dibuty! Phthalate 0.4 .
1,2-Dichlorobenzene 0.4 ‘NO Fluoranthene 0.4 !
1,3-Dichiorobenzene 0.4 ND Pyrene 0.4
1,4-Dichiorobenzene 0.4 ND Butvibenzyl Phthaiate 0.4
Bis(2-chloroisopropyl) Ether 0.4 ND 3,3'-Dichiorobenzidine 0.4
N-Nitroso-di-n-propyiamine 0.4 ND Benzolalanthracene 0.4
Hexachioroethane 0.4 ND Bls(2-athyihexyl) Phthalate 0.4
Nitrobenzene 0.4 ND Chrysens 0.4
Isophorone 0.4 2.3 Di-n-octyl Phthsiate 0.4
Bis(2-chlorosthoxyimsthane 0.4 ND Benzo(b)fiuoranthene 0.4
1,2,4-Trichlorobenzens 0.4 ND Benzo(kfluoranthene 0.4
Naphthalene 0.4 ND Benzolalpyrene 0.4
4-Chioroanitine 0.4 ND Indenot1,2,3-c.d)pyrens 0.4
Hexachlorobutadiene 0.4 ND Oibenzots,hlanthracens 0.4
2-Methyinaphthaiene 0.4 ND Benzoig,h,llperyiene 0.4
Hexachlorocyciopentadiene 0.4 ND
2-Chloronaphthalene 0.4 ND Phenal 0.4
2-Nitrosniine - 3 | NO 2-Chlorephanci 0.4
Dimethyi Phthaiste 0.4 ND Benzyt Alcohol 0.4
Acensphthyiene 0.4 NO 2-Meathvyipheno! | 0.4
3-Nitroaniline 3 ND 4-Methyiphenol 0.4
Acensphithene 0.4 ND 2-Nitrophenot 0.4
Dibenzoturan 0.4 ND 2,4-Oimsthyiphenol 0.4
2,4-Dinitrotoluene 0.4 NO Benzoic Acid 3
2,8-Dinitrotoluene 0.4 ND 2,4-Dichiorophenal 0.4
Dlethyi Phthalste 0.4 NO 4-Chloro-3-methyiphenol 0.4
4-Chlorophenyl Phenyi Ether 0.4 ND 2,4,6-Trichiorephenol 0.4
Fluorene 0.4 ND 2,4,5-Trichiorophenol 0.4
4-Nitroaniline 3 ND 2,4-Dinitrophenol 3
N-Nitrosodiphenyiamine 0.4 ND 4-Nitrophenaol 3
4-8romophenyl Pheny! Ether 0.4 NO 2-Methyi-4,8-dinitrophenc! 3
Hexachiorobenzene 0.4 ND Pemachioropheno! 3
MRL Method Reporting Limit
ND None Detected at or above the method reporting limit ' Q 0 0 ) 4
° Zlevated MRLs bacause of the low percent soiids in the sampie as receivea zﬁl ci"
and m’r(em ’3 - \
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L COLUMBIA ANALYTICAL _ERVICES. INC.-
Analvtics! Report

Cllent: Ecology & Environment ‘Date Recaived: 02/

Submitted By: Bob Dutfner Oste Extracted: 02

Project: E&LE Landgburg Mine - SHA/#WDB023 Data Anglyzed: 032/

Sampie Matrix: Water Work Order #: K91

Acid/Base Neutral Semivoiatile Organic Compounds
EPA Methods 3510/8270
4gA. (ppb)

Sampie Name: LSEP

Lab Code: K0808-4
Angivies MRL e Angivtes MRL
N-Nitrosodimetnylamine 5 | ND Phenanthrene 5
Aniline § "ND Anthrecene 5
Bis(2-chioroethyi) Ether 5 24 Obutyt Phthaiste 5
1,2-Dichlorobenzens | 5 ND Fluoranthens 5
1,3-Dichlorobenzene 5 ND Pyrene 5
1.4-Dichiorobenzene 5 ND Butyibenzyi Phthatate 5
Bis(2-chioroisopropyi) Ether 5 ND . 3,3’-Dichiorobenziding 5
N-Nitroso-di-n-propylamine 5 ND Benzo(alanthracene §
Hexachloroethane 5§ ND Bis(2-ethyihexyi) Phthalate 5
Nitrobenzene 5 ND Chrysens 5
Isophorone 5 58 Di-n-octyt Phthalste 5
Bis(2-chioroethoxy)methane 5 ND Benzoi(b)fivoranthens 5
1,2,4-Trichlorobenzene 5 ND Benzo(kifluoranthene 5
Naphthsiene ] ND Benzo(alpyrene 5
4-Chlorosniline 5 ND Indenot(1,2,3-¢,dipyrene 5
Hexachlorobutadiene 5 ND Dibenzo(a.hlanthracene 5
2-Methyinaphthalene 5 ND Benzo(g,h,llperyiene 5
Hexachiorocyclopentadiens 5 ND
2-Chioronaphthaiene 5 ND Phenol 5
2-Nitrosniline 20 ND 2-Chlorophenoi §
Oimethyi Phthaiste 5 «ND Benzvi Alcohol 5
Acenaphthyiene 5 NO 2-Methyiphenol 5
3-Nitroaniline 20 NOD 4-Methyiphenot 5
Acenaphthene 5 ND 2-Nitrophenot 5
Dibenzofuran 5 ND 2,4-Dimethyiphenat S
2,4-Dinitrotoluene 5 ND Benzoic Acid 50
2,6-Dinitrotoluens 5 ND 2,4-Oichiorophenci S
Diethyi Phthatate 5 ND 4-Chloro-3-methyiphenol 5
4-Chlorophenyi Phenyi Ether -] ND 2,4,6-Trichlorophenol S
Fluorene 8 NO 2.4,8-Trichlorephenol 5
4-Nitroanitine 20 ND 2,4-Dinitrophenct 50
N-Nitrosodiphenylamine 5 ND 4-Nitrophenoi 50
4-Bromophenyl Phenyi Ether 5 ND 2-Methyi-4, 8-dinitrophenot 20
Hexaehiorobenzene 5 NO Pentachiorophenol 20

MRL  Method Reporting Limit . o -

MD Mone Detected at or above =3 mathed rsporting limit ; 20 0.
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Client: Ecology & Environment Date Recsived: 02/

Submitted By: Bob Dufiner Dste Extracted: QY

Project: E & E Landsburg Mine - SHA/#WDE8023 Date Analyzed: 02/

Sample Matrix: Water Work Order #: K9

~ Acid/Base Neutral Semivolatile Organic Compounds
EPA Methodg 3510/8270
uoli. (ppb)

Sampie Name: LDW-1

Lab Code: K0808-3
Anaivtes MRL® ueiL Anglytes MRL®
N-Nitrosocimetnylamine 25 ND Phenanthrene 25
Aniline 25 ND Anthracens 25
Big(2-chloroethyl) Ether 25 ND Dibutyl Phthaiste 28
1,2-Dichiorobenzene 25 ND Fluoranthene 28
1,3-Dichlorobenzene 25 ND Pyrene » 28
1.4-Dichiorobenzene 25 ND Butyibenzyi Phtheiate 2%
Bis(2-chioroisapropyl) Ether 25 ND 3,3'-Dichicrobenzidine 28
N-Nitroso-di-n-propylamine 28 ND Baenzo(alanthracene 25
Hexachioroethane 28 ND Bis{2-ethyihexyl) Phthalate 28
Nitrobenzene 28 ND Chrysene ' 25
Isophorone 28 602 Di-n-octyl Phthaiate 25
8is(2-chioroethoxyimethane 28 ND Benzo(blfluorenthene 25
1,2.4-Trichiorobenzens 28 ND Benzo(k)fluorenthene 25
Naphthalene 28 28 Benzolglpyrens 28
4-Chloroaniiine 25 ND Indeno(1,2,3-¢,dlpyrens 28
Hexachiorobutadiena 28 ND Dibenzo(a hlanthrecsne 25
2-Methyinaphthalene 28 ND Banzol(g,h.ilperyiens 25
Hexachiorocyciopentadiene 28 NOD
2-Chloronapnthalene 28 NO Phenol 25
2-Nitroaniline 200 NO 2-Chlorephenct 25
Dimetiwyi Phihalste 28 '] 34 Benzvi Alcohol 25
Acenaphthylens 28 NO 2-Mathyiphenol 25
3-Nitroeniline 200 ND 4-Methyiphenot 28
Acsnaphthene 28 ND 2-Nitrophenol 28
Dibenzoturan 28 ND 2 4-Dimethyiphenol 25
2,4-Dinitrotoiuene - 28 ND Benzoie Acid 250
2,8-Dinitrotoiuene 28 ND 2,4-Dichiorophenol 28
Dlethyt Phthaiste 25 ND 4-Chlore-3-methyiphenot 28
4-Chlorophenyt Phenyt Ether 28 ND 2,4.6-Trichicrophenat 25
Fluorene - 28 ND 2,4,5-Trichiorophenol 25
4-Nitrosniline 200 NO 2,4-Dinitrophenct 250
N-Nitrosodiphenylamine 28 ND 4-Nitropheno! 250
4-Bromophenyl Phenyi Ether 28 ND 2-Methyi-4,8-dinitrophenct 100
Hexachlorobenzene 28 ND Pentachiorophensl 100

MRL  Method Reporting Limit

ND . None Detected &t or above the method reporting limit

° Slavated MRLs becauss of matrix interferences and because the sample required dilution. 0 0‘

ccolo nnd environghe
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CoLumMBIA ANALYT( | SERVICES, INC.

Angtytical Report

Client; Ecology & Environment . Oate Recaiveq: 0

Submitted By: gop Ouffner Oste Extractag: ¢

Project: E & E Lanasburg Mine-SHA/#WD8023 Oate Anaiyzeq: ¢

Sample Matrix: Water _ . Work Order #:

Acid/Bage Neutral Semivolatile Organic Compoundsg
EPA Methods 3510/8270
4o/t (ppb)

Sampie Name: LW-1

Lab Code: K0844-4
Analytes MRL uon. Anailytes MRL
N-Nitrosodimomyllrnino 5 NO Phenanthrene ' 5
Aniling 5 ND Anthracene 5
Bis(2-chioroethyy) Ether 5 ND Dibutyl Phthalate 5
1, 2-Dichlorobonzon. 5 ND Fluoranthene g
1 ,3~Dichlorobenznno 5 ND Pyrene
1,4—Dichlorobonznno 5 ND Butyibenzvi Phthalate 5
Bislz-chloroi:onroovﬂ Ether 5 ND 3,3'-Dichiorobenziding ]
N-Nitroso-di-n-propylamino 5 NO Benzo(a)anthracene 5
Hexacntorootham 5 ND Big(2-ethylhexyi) Phthalate 5
Nitrobenzene 5 ND Chrysens 5
Isophorone : 5 ND Ol-n-octyl Phthalstg - 5
Ba'uz-chlorowwxwmm:u 5 ND Benzo(b)fi 5
1 .2.4-Trichlorobonzon. 5 ND Bmzo(k)ﬂuormom 5
Naphthaiene 5 ND Benzo(a)pyrene 5
4-Chloroaniling 5 ND Indeno(1 2,3-¢.d)pyrene 5
Hexachlorobundicm 5 ND Dibcm(a.h)anﬁnclm 5
2-Methyinaphthalene 5 ND Benza(g,h,ilperyiene 5

axlchlotocvctomnudum 5 ND
2-Chlorong 5 NO Phenoi 5
2-Nitroanam._ 20 | ..ND 2-Chlorophenad §
Dimethyi Phthaiate 5 ND Benzyi Alcohot 5
Acenaphthyigne 5 ND 2-M 5
3-Nitroaniiing 20 ND 4-Methyiphenol §
Acenaphthene 5 ND 2-Nitrophenol g
Oibenzoturan 5 ND 2,
2,4-Dinitrotolyene 5 ND Benzoic Acid 50
2,8-Dinitrote 5 ND 2, 5 !
Diethvi Phthalgte 5 ND 4-Chloro-3-methyipheno 5 |
4-Chlorophenyi Phenyl Ethee 5 ND 2,4,8-Trichlorophenal 5 f
Fluorens 5 ND 2,4,5-Trichiorophenol 5 I
4-Nitroaniling , 20 | NO 2, 50 | 1
N-Nitrosodiphenyiamine 5 | NO 4-Nitrophenol 50 | 1
Bromophenyl Phenyi Ether 5 | ND 2-Methyi-4, 8-dinitropheno 20 [ ¢
Hexachlorobenzene 5 ND Pentachiorophenat 20 )
008
MRL Method Reoorting Limit i <
ND None Vetectsg at or above tne method feporung limig /‘7— H"*\\ O 0 0
recycled paper . scology and envirortthen:
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( ‘ COLUMBLA ANALYT L SERVICES. INC.

Analvtical Report
Cllente: Ecology & Environment ' Dste Recsived: 02/15/9
Submitted By: Bob Duffner Dste Extrected: 02/23/9
Project: E & E Landsburg Mine-SHA/#WD8023 Work Order #: K31084
Saemple Meatrix: Qit .
Volatile Organic Compounds
EPA Method 8240
mg/Kg (ppm)
Sample Name: LD-2 LD-3
Lab Code: K0844-2 K0844

Date Analyzed: 02/23/91 023/
Anglytes MRL®
Chloromethane 500 ND ND
Vinyl Chloride 500 ND ND
Bromomasethane 500 ND . NO
Chloroethane 500 ND ND
Trichlorotiucromethane (Freon 11) 50 ND ND
Trichlorotrifiuorosthane (Freon 113} 500 NOD ND
1,1-Dichiorosthens 100 ~ ND ND
Acetone 1,000 2,480 _ ND
Carbon Disuifide S0 ND ND
Methyiene Chloride 500 ND -ND
trans-1,2-Dichlorosthene s0 ND ND
ciz-1,2-Dichlorosthene 50 ND ND
2-Butanone (MEK) 500 *©16,000 ND
1,1-Dichioroethane 50 NO ND
Chlorotorm 50 NO ND
1.1,1-Trichlorosthane (TCA) 50 ND ND
Carbon Tetrachioride 50 ND NO
8enzene 50 ND ND
1,2-Dichlorosthans 50 ND ND
Vinyl Acetate 500 NO ND
Trichioroethene (TCE) 50 71 ND
1,2-Dichloropropane S0 ND ND
Bromeodichlioromethane 50 ND ND
-2-Chlorosthyl Vinyi Ether 500 NO ND
trans-1,3-Dichieropropens 50 ND NOD
2-Hexanona - Y 500 ND ND
4-Methyi-2-pentanone (MIBK) 500 4,860 ND
Toluene 50 3,780 204
ciz-1,3-Dichioropropene 50 ND ND
1,1,2-Trichloresthane 50 ND ND
Tetrachioroethens (PCE) 50 ND ND
Dibromochioromethane 80 ND ND
Chiorcbenzens 50 ND ND
Ethyibenzene 50 883 €0923,100
Styrene 50 ND "ND
Total Xylenes 50 4,380 $99073,6800
Bromotorm 50 NO ND
1,1,2,2-Tetrechlorosthane 50 ND ND
1,3-Dichilorobenzene 50 ND NO
1,4-Dichiorobenzene 50 NO ND
1,2-Dichlorobenzens . B0 ND ND
MRL Method Reporting Limit /]
ND  None Detectad at or above the methed reporting limit ‘ ;A(\ 7\F al
* Elevatad MRLs because the sample required dilution. " B
e nesuit from analysis of a aiutea sample performed on 02/23/91. 7

mlt from 'n.m“ V)
eee R ) . ‘
recycled paper of a diluted Slmph m.d on 0%@ lnd enivironment




COLUMBIA ANALYTICAL RVICES, INC.

Anstytical Report

Client: Ecology & Environment Dats Received: 02/16/91
Submiﬂad By: Bob Duﬂn.r . Date Aﬂ.‘vz.d: 03/01 /91
Project: E&E Landsburq‘Mine-SHA/#W08023 Work Order #: K910844
Sampte Matrix: Water
Volatile Organic Compounds
EPA Method 524.2
LgA. (ppb)
Sampie Name: LW-1
Lab Code: K0844-4
Anaivtes MRL e Anglvies MRL
Dichloroaitiuorometnane (Freon 12) 0.1 ND Dibromochiorometnane 0.
Chloromethane 0.1 NOD 1,2-Dibromoethane (EDB) 0.1
Vinyt Chioride 0.1 ND Chlorobenzene 0.1
Bromometnane 0.1 ND Ethyibenzens 0.1
Chloroetnane 0.1 ND 1,1,1,2-Tetrachioroethane 0.1
Trichlorotiuorometnane (Freon 11) 0.1 ND Styrene , 0.1
'1,1-Dichioroethens 0.1 ND Total Xylenes 0.3
Methyiene Chloride 3 ND Bremotorm 0.1
trans-1,2-Dichiorosthene 0.1 ND Isopropyibenzene 0.1
2,2-Dichloropropane 0.1 ND 1,1,2,2-Tetrachioroethane 0.1
cis-1,2-Dichiorosthens 0.1 ND 1,2,3-Trichioropropane 0.1
1,1-Dichioroethane 0.1 ND Bromobenzene 0.1
Chlorotorm 0.1 ND n-Propgyibenzens 0.1
Bromochioromathane 0.1 ND 1,3,5-Trimethylbenzene 0.1
1,1,1-Trichlorosthane (TCA) 0.1 ND 2-Chlorotoluene 0.1
1,1-Dichloropropene 0.1 ND 4-Chlorotoiuene 0.1
Carbon Tetrachioride 0.1 ND tert-Butyibenzene 0.1
Benzene 0.1 ND 1,2,4-Trimethytbenzene 0.1
1,2-Dichloroethans 0.1 ND sgc-Butyibenzens 0.1
Trichloroethene (TCE) . 0.1 ND 4-lscpropyitoiuens 0.1
1,2-Dichioropropane 0.1 ND 1,3-Dichiorobenzene 0.1
Bromodichloromethane 0.1 ND 1,4-Dichiorobenzene 0.1
Dibromomethane 0.1 ND n-Butyibenzene 0.1
cis-1,3-Dichioropropene 0.1 NO 1,2-Dichlorobenzene 0.1
Toluens 0.3 ND 1,2-Diromo-3-chioropropane 0.2
trans-1,3-Dichioropropene 0.1 ND (DBCPY 0.2
1,1,2-Trichlorosthane 0.1 ND 1,2,4-Trichlorobenzene 0.2
Tetrachlorosthene (PCE] 0.1 ND Hexachlorobutagiene 0.2
1,3-Dichleropropane 0.1 ND Naphthalene 0.2
1,2,3-Trichiorobenzene 0.2
MRL Moethod Reporting Limit
ND None Detscted at or above the method reporting limit
™ W»{
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Cllant:
Submitted By:
Project:
Sample Matrix:

i { .
= COLUMBIA ANALYTICAL SERVICES. INC.

Analvtical Report
Ecology & Environment Date Received: 02/20/91
Bob Duffner . ° Dste Analyzed: 02/28/91
E & E Landsburg Mine - SHA/#WD8023 Werk Order #: 310908
Water

Volatile Organic Compounds
EPA Method 524.2

weA. (ppb)
Sampie Name: [ DW-1
Lab Code: K0908-3
Analytes MAL PrY." Ansiytes  MRL
Dichioroditiuoromethane (Freon 12) 0.1 ND Dibromochioromethane 0.1
Chlorometnane 0.1 NO 1,2-Dibromoethane (EDB) 0.1
Vinyt Chioride 0.1 0.3 Chlorobenzene 0.1
Bromometnsane 0.1 ND Ethytbenzene 0.1
Chloroegthane 0.1 2.8 1,1,1,2-Tetrachioroethane 0.1
Trichlorofiuoromethane (Freon 11) 0.1 0.8 Styrene 0.1
1,1-Dichiorosthene 0.1 0.4 Total Xylenes 0.3
Methyiene Chioride ‘ 3 41 Bromotorm 0.1
trans-1,2-Dichioroethens 0.1 NO isopropyibenzens 0.1
2,2-Dichioropropane : 0.1 ND 1,1,2,2-Tetrachioroethane 0.1
ciz-1,2-Dichiorosthene 0.1 12 1,2,3-Trichloropropane 0.1
1.1-Dichiorosthane 0.1 °80 Bromobenzens 0.1
Chloroform 0.1 NOD n-Propyibenzene 0.1
Bromochioromethane 0.1 ND 1,3,.8-Trimsthyibenzene 0.1
1,1,1-Trichioroethane (TCA) 0.1 °110 2-Chicrotoluene 0.1
1,1-Oichloropropene 0.1 ND 4-Chlorototusne 0.1
Carbon Tetrachioride 0.1 ND tert-8utyibenzene 0.1
Benzene 0.1 4.2 1,2,4-Trimathyibenzene 0.1
1,2-Dichlorosthens 0.1 7.4 sec-Butyibenzens 0.1
Trichioroethene-(TCE) - 0.1 v 18 4-lsopropyitciuens 0.1
1,2-Dichioropropane 0.1 ND 1,3-Dichiorobenzens 0.1
8romaodichioromethane 0.1 NO 1.4-Dichiorobenzene 0.1
Dibromomethane 0.1 NO n-Butytbenzene 0.1
cfs-1,3-Dichioropropens 0.1 NO 1,2-Dichlercbenzens 0.1
Toluene 0.3 [°4,400 1,2-Dibrome-3-chioropropane 0.2
trang-1,3-Dichioropropens 0.1 ND (DBCP)
1,1,2-Trichlorosthane 0.1 ND 1,2.4-Trichiorobenzena 0.2
Tetrachiorosthena (PCE) ‘ . 0.1 1.0 Hexschliorobutadiene 0.2
1,3-Dichloropropane 0.1 ND Napihthalens 0.2
1.2.3-Trichlorobenzene 0.2
MRL Moethod Repeorting Limit
ND None Detectsd at or above the method reporting limit
e Resuit from analysis of a diluted sample performed on March 1, 1991
Naa 0 0 ‘

Approved by

recycied paper

&4/71 Date____ = <= ./

ccalogy and mnmn‘aq@_'v‘, “\\




[ _
_ COLUMBIA ANALYTICAL <ERVICES, INC.

* Analytical Report

Cllent: Ecology & Environment Dats Recsived: 02/20/91

Submitted By: Bob Duffner . Date Analyzed: 03/01/91

Project: E&E Landsbur_o Mine - SHA/#WD8023 Werk Qrdar #:  K310908

Sampie Matrix: Water

Volatile Organic Compounds
EPA Method 524.2
uei. (ppb)

Sample Name: LSEP

Lab Code: K0S08-4
Anaiyies ‘ MRL®® Lo, Analvtes MRL*
Dichlorodifiucromethane (Freon 73] 10 ND Dibromochicromethane 10
Chloromethane 10 ND 1,2-Dibromoethane (EDB) 10
Vinyi Chloride 10 ND. Chlorobenzene 10
Bromomethane 10 ND Ethytbenzens 10
Chioroethane 10 ND 1,1,1,2-Tetrachloroethane 10
Trichlorofiuoromethane (Freon 11) 10 480 Styrens 10
1,1-Dichiorosthens 10 ND Total Xylenes 30
Methyiene Chioride 300 *42,000 Bromotform 10
trans-1,2-Dichioroethene 10 ND Isopropyibenzene 10
2.2-Dichloronr09m 10 ND 1,1,2,2-Tetrachiorosthane 10
c/s-1,2-Dichloroethens 10 680 1,2,3-Trichioropropane 10
1,1-Dichiorostnane 10 20 Bromobenzens 10
Chlorofarm 10 NO n-Propylbenzene 10
Bromochioromethane 10 ND 1.3,5-Trimethytbenzene 10
1,1,1-Trichioroethane (TCA) 10 240 2-Chlorotoiuense 10
1.1-Dichloropropene 10 ND 4-Chiorotoiuene 10
Carbon Tetrachioride 10 ND tert-Butyibenzene 10
Benzene 10 10 1,2,4-Trimsthyibenzene 10
1,2-Dichlorosthans 10 ND sec-Butyibenzens 10
Trichloroethene (TCE) - 10 3,700 4-lsopropyitoluene 10
1,2-Dichioropropane 10 ND 1,3-Dichiorobenzens 10
Bromodichioromethane 10 ND 1,4-Dichlorobenzene 10
Dibromometnane 10 ND n-Butylberzene 10
cis-1,3-Dichioropropens 10 ND 1,2-Dichiorobenzene 10
Toluene 30 130 1,2-Dibroms-3-chioropropane 20
trans-1,3-Dichloropropene 10 ND (DBCP) :
1,1,2-Trichloroethans 10 ND 1,2,4-Trichiorobenzene 20
Tetrachlorosthene (PCE) 10 ND Hexachiorobutadiens 20
1,3-Dichloropropane 10 ND Nephthalene 20

1,2,3-Trichiorobenzens 20

MRL Method Reporting Limit

ND None Detected at or above the method réeporting limic

*®  Elevated MRLs because the sample required dilution =

¢ Resuit from ansalysis of a diluted sample performed on March 1, 1381

M
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DATE: Macrch 29, 1991

TO: tLtila Transue, Senior Chemist, E & E, Seattle

iLgBOM
SUBJ:

REF: WDB8025

CC: Robert Duffner,

An evaluation of data for 22 samples,
has beex completed. Three oil,
were analyzed for volatile (VOC)

Project Manager,

E & E,

: Mark Woodke, Chemist, E & E, Seattle;znib//

Data Review of Landsburg Mine

Seattle

collected from Landsbur
three water, and sixteen soil sampl
and semivolatile organic compound

pesticides/polychlorinated biphenyls (PCBs), and inorganic element
including cyanide, and one water sample was analyzed for VOCs, by
Analytical Services of Kelso, Washington. The samples were numbere:

LD-1 (0il) LSEP (Water) LS-2
LD-2 (0il) TB (Water) LS-3
LD-3 (0il) LDS-1 (Soil) LS-4
LW-1 (Water) LDS-2 (Soil) LS-5
LDW-1 (Water) LS-1 (Soil) LS-6

(Soil)
(soil)
(soil)
(soil)
(So0il)

LS-7 (Soil) LPS-1 (S
LS-8 (Soil) LPS-2 (S
Ls-9 (Soil) LPS-3 (S
LS-10 (Soil)
LS-11 (Soil)

The following assumptions were made by the data evaluator for

this data package:

-All calibrations were assumed for follow correct proced
and have results within Quality Control (QC) guidelines

-Instrument Detection Limits were assumed to bg less .
than or equal to the detection limits listed in the rec

-all internal standard recoveries were assumed to be acc

-Columbia Analytical Services criteria for all QC analys

were assumed to be acceptable.

-All transcriptions and calculations made by the laborat
were assumed to be correct.

The data evaluation consisted of a check of extraction and

analysis times, surrogate recoveries,
matrix spike duplicate (MSD) perc
Raw data was not checked

blanks.

except where a discrepancy was noted.

Data qualifiers were used to flag
quality control criteria were not met.

the usefulness of individual values.

recycled paper

matrix spike (MS) and
ent recoveries, .
as part of this data evaluation,

and method

data when corresponding'
Data qualifiers may modify
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Appendix D

LABORATORY DATA QUALITY ASSURANCE REVIEVW
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l) Timeliness

All samples met holding time criteria for all parameters.

2) Blanks

Frequency criteria was met for laboratory blank analysis.

The following compound was detected in a laboratory blank

at a level above the Instrument Detection Limit:

Concen-
» tration  Associa
Blank ID Fraction Compound Matrix (ug/L) Sample:
Method Blank Semivolatile Isophotone Water 56 LDW-1,LS

The isophorone quantitation limit was flagged as estimated

(UJ)

in sample LSEP. No action was taken based on the blank

result with respect to sample LDW-1l, as isophorone was detected at
a level greater than five times the concentration found in the

blank.

3) Surrogate Recovefy

Recoveries (3R) for all surrogate compounds met QC

-

criteria, except:
Sample
Number Fraction Compound Matrix iR QC Limits
LS-4 Pesticide/ Decachloro- Soil 61.6 65 - 130
PCB biphenyl
Ls-11 Pesticide/ Decachloro- Soil 62.4 65 - 130
PCB biphenyl
LDW-1 Pesticide/ Decachloro- Water 118 22 - 102
PCB biphenyl
LSEP Pesticide/ Decachloro- Water 157 22 - 102
PCB biphenyl
LS-8 voC Toluene-d8 Soil 75.4 8l - 117

Positive results and sample quantitation limits for sample

LS-8 were flagged as estimated (J or UJ) for the volatile fragtion.
No action was taken based on the pesticide/PCB surrogate outliers
as no pesticide/PCB compounds were detected in these samples.

recycled papar
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4)

Matrix Spike ‘and Matrix Spike Duplicate

All MS and MSD percent recoveries met advisory QC

guidelines, except:

Sample :

Number Fraction Compound Matrix iR QC Limits
LS-11 Inorganic  Antimony Soil 22 75 - 125
Ls-11 Inorganic Silver Soil 62 75 - 125
LDW-1 Inorganic Selenium Water 140 75 - 128
LD-3 Inorganic  Antimony oil 60 75 - 125
LD-3 Inorganic  Arsenic 0il 63 75 - 125
LD-3 Inorganic Cadmium 0il 73 75 - 125
LD-3 Inorganic Silver 0il 40 75 - 125
LD-3 Inorganic Zinc 0oil 71 75 - 128
“SEP Inorganic  Cyanide Water 74 75 - 125
LW-1 Inorganic Silver water 60 75 - 128§

The antimony quantitation limit was rejected (R) for sample
LS-1l. The silver quantitation limit was flagged as estimated (UJ)
for sample LS-11. The antimony, arsenic, cadmium, silver, and zinc
quantitation limits were flagged as estimated (UJ) for sample LD-3.
The silver quantitation limit was flagged as estimated (UJ) for

sample LW-1. The cyanide quantitation limit was flagged as estimate
(UJ) for sample LSEP.

Data Qualifiers

U - The material was analyzed for, but was not detected. The asso-
ciated numerical value is a contractual quantitation limit,
adjusted for sample weight/volume, extraction volume, percent
solids, and sample dilution.

J - The analyte was analyzed for and was positively identified, bt
the associated numerical value may not be consistent with the
amount actually present in the environmental sample. The data
should be seriously considered for decision-making and are
usable for many purposes.

UJ - The material was analyzed for, but was not detected. ?he éSSO-
ciated numerical value is an estimated/adjusted quantitation
limit. The associated numerical value may not accurately or

precisely represent the concentration necessary to detect the
analyte in this sample.

recycled papar
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Appendix B

GROPHYSICS MBASUREMENT DATA
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R

ND - The material was analyzed for,

recycled paper

- Quality control indicates that data are unusable for all purpo

The analyte was analyzed for,
analyte has not been verified.

necessary for verification to ¢
analyte,

but the presence or absence of ¢t
Resampling and reanalysis are
onfirm or deny the presence of

but was not detected at or abov
the Method Reporting Limit. This qualifier should be interpret
similarly to the "u* qualifier.

ecology and environment



AVERAGE MAGNETOMER STATION MEASUREMENT
) LANDSBURG MINR
RAVENSDALE, VASBINGTON
February 1991

Study Area Average Magnetomer Approximate
Section Station Measurement ' Sample Location
(feet) (gammas)
A
(Southwest) 400
350 55600.6
300 55609.1
250 55609.5
200 55587.2
150 55358.4
130 53028.6 LS-1
100 54854.3 .
050 53616.3
000 54837.2 LS-2
B - 000 52164.0
050 52190.6 LS-3
100 52163.6
150 52260.0
200 52273.5
250 52107.6 LS-4
300 51976.0
350 51976.0 LS-5
400 ' 52309.0
450 52249.3 LS-6
500 52298.3
675 52931.0
700 . 55275.5
750 55580.2
800 55641.3 LS-7
850 55563.2
c 000 55636.8
050 56266.6
100 53720.6 LS-8
150 56830.6
200 56642.7
250 57932.3 LS-10
300 56279.3
350 57280.3
400 52109.3
450 57700.5 LS-9
(Northeast) 500 54597.5

re@VENE Deper v ecology and environdf3802S5.1.1




Appendix F

CONTACT REPORTS
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Appendix F

_ LANDSBURG HMINE SHA CONTACT REPORTS

1. O0ld Maple Valley Fire Station: No one currently working at station
that may have responded to fires at Landsburg Mine in 1971. Files
are archived.

2. PSAPCA (Ron Buzzbee): Did respond to fires in the trench. all
files are "Dead Files" and need to request them through Stella

Nehen, Librarian, 200 West Mercer Street, Seattle, Washington
98119. !

3, Office of Surface Mining (Bob Flowers): Does have historical
information.

4. DNR - Coal Mining (Bill Lingley): Recommended talking to Hank
‘Schasse, who is most familiar with the geology in the area
459-6372.

5. DNR - Abandoned Mines (Steve Palmer): (303) 844-3067

6. Local Resident (Gary B. Habenicht): 27405 S.E. 256th, Ravensdale,
Vashington 98051 , (206) 432-9000. He is avare of dumping
activities at the mine in the late 1950’s and 1960’s. His
household water comes from a spring system that he believes is
isolated from the mine area. Gary also recalls fires in the trench
prior to 1971. Additionally, he says that recently, a small dog
fell into an air shaft "near-by". The fire department responded,
but refused to enter the shaft.

Gary mentions that his neighbors across the street (north) have a
185-foot deep well. The house to the east of Gary’s has a 202 foot
deep water well. No contamination has been reported.

7. Washington Department of Health (Steve Hulsman): 464-7962. Has
sampled many wvater wells in the vicinity of Landsburg Mine. No
contamination has been detected.
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