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INDEPENDENT REMEDIAL ACTION PROGRAM REPORT 6-914-10885-00
OROVILLE LANDFILL

OROVILLE-NIGHTHAWK HIGHWAY
OKANQGAN COUNTY, WASHINGTON

SECTION ONE — REQUIRED INFORMATION

1.0 PROJECT BACKGROUND/SITE DESCRIPTION

The following report summarizes the independent remedial action activities conducted at the
subject property which were observed by AGRA Earth & Environmental, Inc. {AEE). The project
area, located in the southeast corner of the property, consisted of less than one acre of the
landfill property. The remainder of the property was not part of the scope of work. A Remedial
Investigation and Feasibility Study (RI/FS) report was prepared by Roy F. Weston, Inc. dated
July 1993. A substantial portion of the site characterization information within this report was
summarized from the aforementioned report. This report does not duplicate any of the previous
reports in their entirety that were submitted to the Washington State Department of Ecology
(Ecology), but provides pertinent information, as appropriate, in accordance with the draft

Guidance On Preparing Independent Remedial Action Reports, publication no. 94-18, dated 9
March 1994,

1.0.1 Location

The subject property is located approximately 2.5 miles northwest of Oroville, Washmgton on
the Oroviile-Nighthawk Highway in Okanogan County, Washington within the northeast quarter.
of section 18, Township 40N, Range 27E. Figure 1-1 in Appendix B depicts the site location

~and surrounding features. The site is bounded to the east by. the highway, and is
approximately % mile north of a public golf course. An irrigation canal exists along the western
property line of the landfill, while the remaining areas surrounding the project site are owned
by the Bureau of Land Management (BLM} and are utilized as range land. The fenced, 16-acre
site was the former location of the Oroville Landfill, which was used to dispose of municipal
solid waste and other wastestreams from the city of Orovilte.

1.0.2 Topography and Geology .

The landfill site is situated on a gently to moderately sloping terrace above the Slmllkameen
River at an approximate elevation of 1250 feet, which is approximately 300 feet above the
river. The terrace lies on the edge of a narrow, steep-walled canyon through which the
Similkameen River flows. Topography slopes gently to steeply to the west, across the former
landfill towards the adjacent canyon, with an overall topographic relief of approximately
75 feet. The circular-shaped project area encompassed less than one acre, located in the
southeast portion of the property. Topography across the project area sloped gently
(14 percent) to the west with approximately 25 feet of relief. West of the canal, regional
topography slopes steeply downward to the Similkameen River. Figure 1-2 in Appendix B
shows the approximate locations of the property boundaries, the project area, site topography

and other pertinent site features. The figures shown within Appendix B were taken from the
Waeston RI/FS report.
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Three drainage features exist on the property which were identified as the "western dramage“,
the "eastern drainage,” and the "erosional feature,” in the Weston RI/FS report. A portion of the
eastern drainage feature was filled in with refuse during operation of the landfill, later to be
discovered by geophysical methods during the site investigation phase of work. The rerouted
eastern . drainage was subsequently improved to transmit drainage from off site, while
minimizing erosion. The erosional feature is located on the southern end of the site, near the
location of the newly constructed landfill cap.

A detailed description of the site and regional geclogy can be found within the Weston RI/FS
report. Figure 3-3 within Appendix B shows the mapped rock units within the project.
Figure 3-4 shows the approximate distribution of the rock outcrops along with the location of
the geologic cross-sections which are also included within Appendix B as Figures 3-5, 3-6, and
3-7. A brief summary of the local geology is provided below.

Lithologic units within the region are primarily classified as low-grade metamorphosed
sedimentary rocks dating from the late Paleozoic to the early Cenozoic. The protoliths were
initially deposited within a eugeosyncline which extended for approximately 500 miles to the
north which was then complexly deformed during various tectonic events, intruded by Jurassic
to Cretaceous plutonic rocks and concurrently metamorphosed. Within the Tertiary,
sedimentary rocks were deposited over the metamorphic units. Glaciation in the Pleistocene
significantly altered the topography of the region, along with deposition of the relatively
unconsolidated surficial deposits existing today, Within the subject property limestone and
shale are the only mapped sedimentary rock types. ‘The metamorphic rock units found within
the landfill property include: phyllite, talc schist, metashale, talc-chlorite schist, metasiltstone,
metagreenstone. Igneous intrusive units also found on the property includes dacite and

tuffaceous siltstone. Descriptions of the rock units encountered within the deep borings are
included within the boring logs in Appendix C.

Surficial deposits at the project site are primarily glaclal deposits consisting of glac|al till and
recessional deposits left by the retreating glacial advance approximately 10,000 to
13,000 years ago. Soils encountered at the surface and within borings within the landfill
property, including the'project area, generally consisted of medium stiff to stiff, moist, silt, with
varying amounts of gravel and sand. The surficial soils were found to mantle either refuse or
bedrock, with soil thicknesses varying from 1 to 10 feet. However subsequent grading
associated with the landfill has significantly altered the original topography and soil distribution
on the site. Areas of fill up to 30 feet thick exist within the eastern drainage area. Detailed
descriptions of the soils encountered in borings drilled on the site and adjacent propertles for
this project are included on the exploration logs in Appendix C.
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1.1 RELEASE INFORMATION/SITE CHARACTERIZATION

The City of Oroville operated a municipal landfili at the site from 1967 to 1976 under a
Recreation and Public Purposes Act Lease arrangement with the site owners, the Bureau of.
Land Management (BLM). Municipal solid waste, construction debris, and industrial and
agricultural wastes were disposed of at the landfill, but disposal records for these waste
streams are not available. The eastern drainage was used as the primary municipal refuse
disposal area, although wastes were also placed in the western drainage and the uppermost
portion of the erosional feature. Upon completion of landfill operations, a native soil cover was
placed over the landfill.

In 1969, the fandfill accepted debris generated from demolition of the Chamberlain Agricultural
Company warehouse formerly located, in Oroville, Washington. The warehouse had been
destroyed by fire, The debris included both demolition waste and pesticides. According to
anecdotal information provided by others, bottles of parathion (an organophosphate pesticide)
and paraquat (a nitrogen-based herbicide} were apparently buried along with the debris. A
trench was excavated near the southeast corner of the landfill area to accommodate the debris,
which is shown on Figure 1-2 in Appendix B. The boundaries of the trench were delineated
by use of ground-penetrating radar {GPR) which disclosed the trench to be approximately 190
feet long with an average width of 47 feet; and an average depth of 13 feet. The estimated
volume of debris is approximately 3,600 cubic yards. Additional GPR survey work and other
geophysical surveys over the trench area (performed by Weston and others in 1988 and 1989)°
indicated the presence of substantial quantities of ferrous debris within the trench at a depth

of approximately 8 feet, but did not provide definitive information regarding the possible
presence of buried drums.

Based upon site history, the anticipated potential surficial and subsurface contaminants were
primarily pesticides and herbicides. Also anticipated were base/neutral/acid (BNA) compounds,
volatile organic compounds (VOC), petroleum hydrocarbons, and inorganics. The sampling and
analytical testing was performed by Weston across the entire landfill property. Concentrations
of the contaminants found within surficial soils in the project area are presented in Table 1.1
below. Groundwater contamination could not be confirmed since na appreciable quantities of
groundwater were encountered by the shallow borings. In 1989, the Environmental Protection
Agency (EPA} concluded, after reviewing the Oroville Landfill Expanded Site Investigation
Report, that the site did not rank high enough for inclusion on the National Priorities List. EPA’s
letter supporting a finding of no further action (NFA) is included in Appendix A.
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TABLE 1.1
ANALYTES DETECTED IN SURFACE SOIL SAMPLES
WITHIN PROPOSED CAP AREA—OQOCTOBER 1995

Anelyte 965501 | 963502 | #6.55.03 | 955504 | 055506 | wss9so08 | sssso7 858508 | 968809 | 0688.10 | 985.86.11 95-85.12
4,4"DDE 210 82 130 6,800 J 800 4,000 J 1,100 D 8.44J 400 2,000 1,000 840
t tugiKgl
4,4-DOD 264 8.84 40 1,800 ) 200 J 1,700 ) 684 81u 782 160 4 4304 824
LugKgl _
4,44DDT 150 29 430D t7,000 1,200 14,000 7200 16 180 1,400 3,400 1,100
tugXgl
Note Risk based cleanup level determined in the RYFS for 4, 4'-DDY was established at 189 palKg
J = The analyte was pasitively idantified but the associated numarical value is an sstimatad quantity because quality control criteria
were not met or hecause concentrations reported are less than CDRL or lowest calibration standard
D= Diluted
U=

The compound was analyzed for, but not detacted

1.2 PREVIOUS INVESTIGATIONS

Documentation of site assessment, remediation, and monitoring conducted at the site has been
provided to Ecology in the reports listed below:

*  Expanded Site Investigation, Oroville Landfill, Okanogan County, Washington -
Roy F. Weston, Inc. and Dames & Moore, Inc., 1989

. Sampling and Analysis Plan, Oroville Landfill, State Remedial Investigation
and Feasibility Study

Roy F. Weston, Inc., 1992

. Remedial Investigation and Feasibility Study Report Oroville Landfill
Roy F. Weston, Inc. and Dames & Moore, Inc., July 1993

g Proposed Plan/Draft Cleanup Action Plan for the Oroville Landfill, Oroville,
Washington 7
Ray F. Weston, Inc., 26 July 1995

. Record of Decision, Oroville Landfil!, Okanogan County, Washington
Roy F. Weston, Inc., 1995

. Soil Sampling Report for Propased Cap Boundary QOroville Landfill
Roy F. Weston, Inc., 5 January 1996
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1.3  SELECTION OF CLEANUP STANDARDS _ ,
Cleanup standards used for this independent remedial action were determined in the Weston
RI/FS and are documented in the Record of Decision for the site in 1995. These standards were
based either on risk to the most sensitive ecological receptor, or on practical quantitation limits
(PQLs). The cleanup goals were determined using MTCA Method C for human receptors, and
the scientific literature for ecological receptors. Cleanup levels were derived based on risk
results obtained from evaluation of the pesticide debris trench hot spot for all chemicals except
arsenic. The arsenic cleanup level is based on natural background levels for bedrock-derived
colluvial soil, For a specific discussion of the methodologies used for determination of the
ecological risk-based cleanup levels, reference the July 1993, RI/FS report. '

1.4 EXPLANAT_ION OF REMEDIAL ACTIONS TAKEN AND RATIONALE
The Model Toxics Control Act (WAC 173-340) states that, when choosing cleanup options for
a site the following remedial technologies shall be considered in order of descending preference:

Reuse or Recycling

Destruction or Detoxification
Separation or Volume Reduction
Immabilization

Off-site Disposal

Isolation or Containment -
Institutional Controls and Monitoring

Noahkwn=

Each of these options was analyzed by Roy F. Weston, Inc., to determine the most feasible
alternative for remedial action. The following sections summarizes each of the alternatives
considered. A detailed discussion of each remedial technology option considered was prepared

by Roy F. Weston, Inc. and presented in their RI/FS report, a copy of which was provided to
Ecology.

1.4.1 Reuse and Recycling

Under MTCA, reuse is defined as employing a spent material in an industrial process to make
a product, or employing a material as a substitute for a commercial product. Recycling is
defined as using, reusing, or reclaiming a material, where reclaiming consists of processing or
regenerating a material to recover useable products. The contents of the landfill are a
heterogeneous combination of municipal, industrial, and agricultural wastes that have not been
sufficiently characterized or quantified to permit consideration of reuse or recycling. Therefore,
reuse or recycling was not considered a feasible alternative for remedial actions.

1.4.2 Destruction or Detoxification
The following treatment methods were considered:
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. Soil catalyzed reaction;
. Addition of oxidizing agents;
. Ex situ chemical degradation, including ozonation KPEG dechlorlnatlon, and
hydrolytic terrestrial dissipation;
. Thermal treatment including rotary-kiln incineration and fluidized bed thermal
oxidation; and,
+ Biodegradation, both in situ and ex situ methods.

Of the above-listed destruction or detoxification treatment methods, thermal treatment by
incineration was the only method retained for further consideration since it is considered the
best developed available technology (BDAT) for treating many hazardous and dangerous wastes
that are subject to land disposal restrictions. The remaining technologies were eliminated based
on their inability to treat the various types of contaminants found within the pesticide debris
trench, or on the lack of information on the effectiveness of the treatment method‘.

1.4.3 Separation or Volume Reduction

Separation or volume reduction technologies employ a variety of methods to reduce the
toxicity, mobility, or volume of contaminated soil. Physical.or chemical methods may be used
to remove contaminants from the soil for treatment by other means. Separation and volume
reduction technologies differ from the destruction/detoxification technologies in that the
contaminants are typically not chemically altered.

Several of the separation processes currently available rely on vaporization to remove
contaminants from the soil. These processes, which are most effectively applied to volatile
organic compounds (VOCs), include thermal stripping and steam stripping. Because VOCs are
not present in the Oroville Landfill in significant concentrations, these vapor:zatlon processes
are not applicable to remediation of the site.

The methods considered for separation or volume reduction included:

. Excavation;

. In situ soil flushing and ex situ washing;
. Debris washing; and,

. Chemical extraction.

A lack of information concerning the type and nature of the materials within the pesticide debris
trench resulted in the elimination of in situ soil flushing, ex situ soil washing, debris washing,
and chemical extraction. For these methods to be utilized requires thorough knowledge of the
material to which the technologies are to be applied. Extensive bench-scale testing would be
necassary to determme the applicability of each technology.
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Excavation was retained as a technology needed to support other technologies under
consideration. However, the excavation of incompletely characterized, nonhomogeneous sites
may lead to frequent delays as potentially hazardous materials are unearthed.

1.4.4 Immobhilization

Immobilization techniques attempt to fix contaminants in the soil matrix, thereby reducing their
availability for transport in groundwater, surface water, and air.

Several immobilization techniques were reviewed which are listed below: -

. Chemical fixation and solidification;
. . Vitrification, both in situ and ex situ; and,
. Adsorption. .

Similar to the rationale for rejection of the various separation and volume reduction
technologies, the lack of characterization of the materials within the debris trench eliminated
from consideration all of the above-listed immobilization techniques. The heterogeneity of the

debris would limit the effectiveness of these technologies and increase the uncertainty of the
results.

1.4.5 On-site or Off-site Disposal
On-site and off-site disposal involves the landfill disposal of materials from the site. These
materials could either be left in the existing landfill or transported to a hazardous waste landfill.

Uncontaminated materials could be segregated and then routed to a municipal solid waste
landfill,

Three options were identified for on-site disposal of materials from the site. The first option
considered was to leave the material in place and take no other action. This option constituted
the No Action Alternative. The second option considered was to leave the material in place and
apply a cap over the entire landfill area or utilize selective capping over the pesticide debris
trench to contain the contaminants. Capping is discussed further in Section 1.4.8.1. The third
option considered was to excavate the pesticide debris trench material, install a bottom liner,
replace the excavated material, and then apply a cap. This option would bring the landfill up
to the currently accepted standards for landfill design. However, excavating the pesticide
debris trench material would, trigger RCRA landban restrictions. - In accordance with these
restrictions, hazardous or dangerous waste components of the excavated waste stream could
not be replaced in the landfill without treatment using the BDAT mandated by EPA. Treatment

using BDAT would require extensive sorting to remove the hazardous and dangerous waste
componeénts from the waste stream.
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Placement of hazardous and dangerous waste in an on-site RCRA hazardous waste landfill was
not considered further, because it would not offer a greater degree of protection of human
health or the environment than off-site disposal. The No Action Alternative was retained for
comparison with other aiternatives developed for the site. Off-site disposal and capping were
also options retained for further consideration.

1.4.6 Isolation or Containment :
Isolation and containment may include capping, slurry walls, sheetpile cutoff walls, or other
subsurface or surface barriers. Subsurface barriers generally consist of low permeability cut-off
walls or diversions that are instalied below the ground surface to contain, capture, or redirect
groundwater flow in the vicinity of a contaminated site. Because of a lack of appreciable
groundwater at the site, subsurface barriers were deemed unnecessary. Surface. water controls
may be used to control runon and runoff, reduce the amount of moisture entering the landfill,
and thereby reduce the potential for leachate generation or erosion.

Surface caps can control erosion of contaminated soil by wind and water, reduce the leaching
- of surface water through the soil of a contaminated site, and prevent people or animals from
contacting site contaminants. To improve the effectiveness of the cap, surface water and
drainage controls should be implemented in conjunction with the cap. In general, surface
capping will reduce the mobility of soil contaminants, but does not reduce their toxicity or
volume. Long-term monitoring would also be necessary to ascertain the continuing integrity
of the cap. Such monitoring would probably consist of visual inspection, and the collection and
analysis of sediment and seep samples in conjunction with groundwater samples from
monitoring wells. Capping could be readily implemented at the site and was retained for further
consideration, along with drainage controls, monitoring and institutional controls.

1.4.7 Institutional and Monitoring Controls

Institutional controls and monitoring controls were also evaluated in regards to long-term
. management of hazardous substances at the Oroville Landfill. ‘Institutional controls generally
involve land use restrictions and site access restrictions. Land use restrictions will be instituted
by BLM to limit future uses to those appropriate to this type of site. The BLM has withdrawn
the lands from entry and has classified the property as a hazardous materials site in BLM's
permanent land records (Master Title Plats and Historic Index). These measures will ensure that
future BLM employees and potential site owners will.be fully apprised of the site history should
there be any proposed transfer of ownership. Site access restrictions applied to sites are
intended to limit contact with contaminated materials by: 1) restriction of public access, and
2) restriction of occupational use. Fences, gates, signs, and alarms or other detection systems
are typically used to enforce these restrictions. A cyclone fence with the necessary signage
was constructed around the landfill in 1987. Access is limited to BLM employees by means of
a locked gate. Monitoring controls involve monitoring of the existing soil, surface water, and
groundwater conditions at the site to evaluate if any contaminants are migrating off site. lL.ong-
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term monitoring of the site would determine the effectiveness of remedial actions taken. The
BLM will institute a 30-year monitoring program at the site. Leachate, seep and groundwater
samples will be obtained annually. Groundwater samples will be obtained from the one
upgradient and two downgradient monitoring wells as described in the Record of Decision for
the Oroville Landfill. Also, every five years, sediment samples would be collected in two gullies
below the landfill. All samples would be analyzed for suspected landfill contaminants. The

landfill cap system would also be inspected annually for signs of degradation with any needed
repairs performed as soon as possible.

All of the lnstntutlonal and monitoring controls were retained for further consuderatlon
[nstitutional and manitoring controls used at the site are also discussed in Section 1.5.

1.4.8 Rationale for Remedial Action Taken

Based upon the above discussion, the feasible alternatives for remedial actions were narrowed
to the following six options:

. Alternative A — No action

. Alternative B — Institutional controls

. Alternative C — Capping

. Alternative D — Selective capping

- Alternative E — Excavation with on-site incineration and capping

. Alternative F — Excavation with off-site incineration/disposal and capping

Each of these alternatives were developed based on the objectives to protect human health and
protection of the environment. A detailed description of each alternative and the evaluation

procedures used to determine the six options can be found within the RI/FS report dated July
1993.

Results of the risk assessments indicated that the pesticide debris trench had risks or hazard
indices above accepted standards, thus, cleanup actions were required for the debris trench.

Under MTCA, cleanup actions must protect human health and the environment, achieve MTCA
cleanup standards, comply with applicable state and federal laws, and provide for compliance
monitoring. Cleanup actions must also use permanent solutions as much as possible. In
addition, cleanup must occur within a reasonable period of time. o

1.4.8.1 Determination of Preferred Remedial Action Taken

in order to determine whether an action uses a permanent solution to the maximum possible
extent, MTCA identifies seven additional criteria, as follows:

e Whether or not the solution achieves cleanup standards;
. Is further action required at the site;
10896IRP.wpd
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Would the solution cause significant action to be required at off-site facilities;

. Long- and short-term effectiveness;

*  Overall protection of human health and the environment;

. Ability to achieve permanent reductions in toxicity, mobility, and volume;
. Implementability; :

. Cost of remedy compared to degree of protectiveness obtained;

. Degree to which community concerns are addressed.

Based on an evaluation of the six feasible alternatives outlined above which takes into account
the nine MTCA criteria, the recommended alternative for the Oroville Landfill was determined
by Roy F. Weston, Inc. to be Alternative D — Selective capping with institutional and monitoring
controls. The area targeted for capping was the location of the pesticide debris trench and the
area immediately west of the trench {(for the reasons discussed in Section 1.4.8.2).
Alternative D was selected because it optimized the balance between the different evaluation
parameters. Alternative D, which incorporates institutional and monitoring controls achieves
cleanup standards and complies with the threshold criteria of protecting human health and the
environment. By capping the pesticide debris trench the highest risk area was contained. The
remaining areas of the landfill were not considered a significant risk to the environment or
human health; thus, no further remedial actions are required at the site. Selective capping was
viewed as the most implementable and produced the lowest short-term risks of the alternatives
meeting the threshold criteria. Hazards associated with excavating and handiing toxic
compounds were minimized in this alternative. Its tong-term effectiveness, and reduction in
mobility is comparable to the other alternatives considered. The benefit in reduction in volume
and toxicity provided by the on- or off-site incineration and capping alternatives was not
determined to be worth the short-term risks associated with excavation of the toxic materials
within the pesticide trench. Finally, the selective capping alternative could be performed for

a reasonable cost in consideration of the relatively low potential threats associated with the
landfil. '

1.4.8.2 Determination of Project Limits

The limits of the capped area were delineated by testing of surface soil samples obtained during
the RI/FS phase of the project. Soil samples which were found to have contaminant levels
below the site specific cleanup levels determined during the RI/FS, defined the outer limits of
the cap. However, additional soil sampling was performed by Roy F. Weston, Inc., in
October 1995 to confirm the limits of the proposed cap boundary. The sample locations and
the test results are included within Appendix D. Based on this testing, it was determined the
cap should extend west beyond the originally defined boundaries of the pesticide debris trench.
The BLM in May 1996 also performed additional sampling. The testing methodology, sample
locations, and test results were summarized in a letter provided us which has been included
within Appendix D. The BLM's testing results were in agreement with those from the Roy F.
Weston, Inc. study. However, as an added safety factor the cap was extended an additionat
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25 feet beyond the first samples which were below cleanup levels. The sampling methodology
is summarized in Section 1.6, while the sample locations within the project area are shown on

the various figures included within Appendix D. Analytical results for samples taken during the
RI/FS have been previously submitted.

1.4.8.3 Project Requirements

Construction plans and specifications for the cap construction can be found in BLM'’s
construction contract for the project, available from the BLM. Pertinent sections of the plans
are included within Appendix E. Original plans called for a 2-foot-thick layer of low permeable
soil to be placed and compacted over the cap area. The low permeability soil could either be
naturally occurring or amended to achieve the required permeability. However, due to a lack
of a suitable, readily available borrow source, a low permeability soil cap was ruled out. Cost
considerations ruled out the use of a bentonite amended soil for capping. The use of a
geosynthetic clay liner (GCL) was submitted as an alternative design. The GCL alternative
design was found acceptable by the BLM since the GCL had a stated permeability less than or
equal to the maximum permeability specified by Ecology for landfill cover systems, and is now
considered an appropriate alternative to a compacted low permeability soil liner,

As shown in Table 1.1, contaminant concentrations were above the cleanup levels determined
for the site during the RI/FS; therefore, a project specific Health and Safety Plan, dated June
1996 was prepared by AEE. All personnel working within the cap area were required to read,
sign and abide by the Health and Safety Plan. During all construction activities a representative

of AEE was on site performing the duties of the Site Safety Officer, as detailed within the
Health and Safety Plan.

1.4.8.4 Description of Construction Activities

On 5 July 1996 construction activities began on the cover system to cap the pesticide trench
and surrounding areas at the Oroville Landfill. Construction of the cap began with flattening
of the existing vegetation within the cap area, while taking care to minimize dust as per the
Remediation Action Plan, and the Health and Safety Plan. A water truck was used to spray the
surface of the cap area and access road to the cap area for dust control. Water application was
carefully monitored to prevent runoff or erosion, as detailed within the Remediation Action Plan,
the Health and Safety Plan, and the BLM Contract, copies of which are available from the BLM.
Excavation of the perimeter drainage collection ditch around the outside edges of the proposed
water cap then began. The ditchline was graded such that positive drainage was maintained
throughout its length. Soils excavated from the ditch were placed within the cap area, a
minimum of 7 feet from the inside edge of the ditch. Soil and investigative derived waste
(personal protective equipment {PPE) and drill cuttings) generated during the previous
environmental investigations had been stored in twenty-seven, 55-gallon drums on the south
end of the site. Following excavation of the drainage ditch, these barrels were transported from
the south end of the site to the middle of the praposed cap area and subsequently flattened by
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a dozer. In addition, a drum containing PPE and sludge from the leachate collection system,
located at the base of the gabion wall within the western drainage channel, was placed in an
overpack barrel, transported to, and placed within the center of the cap area and subsequently.
crushed. The stockpiled ethion contaminated soils were then moved to the cap area and spread
out within the central portion of the cap. Ethion-contaminated soil was placed no closer than
approximately 15 feet from the edges of the cap, in accordance with the project specifications.

Once the barrels and ethion stockpile had been placed within the center of the cap, clean silty
soils were imported onto the site and placed over the cap area. A minimum of two feet of
subsoil was placed over the pesticide trench area, crushed barrels and ethion contaminated
soils, within the center of the cap area. The silty soils were placed in approximately 6- to
12-inch lifts and compacted to a minimum of 95 percent of the ASTM: D698 Standard Proctor
maximum. A total of approximately 1,500 cubic yards of imported silty soil was placed over
the cap area. A sample of the silty soils used as the subsoil was obtained for the Standard
Proctor analysis and for permeability testing. For the permeability testing, the soil sample was
recompacted to approximately the minimum required compaction, and then tested for its
hydraulic conductivity (by ASTM; D5084 test method) which was found to be 1x10* cm/sec.
Results of density testing as well as details of the daily construction activity can be found
within Appendix F. Laboratory test results can be found within Appendix G. The subsoil was
graded such that positive drainage was maintained across the entire cap area.

A low permeability geosynthetic clay liner, Bentomat TS, was p'[aced aver the subsoil as per the
project specifications. Product information indicates the liner has a permeability of
1x107 cm/sec. The liner was installed and adjacent panels were overlapped in a ‘manner
consistent with the manufacturer's specifications and recommendations. Details of the liner
construction are shown in the as-built drawings within Appendix E. The liner was also
overlapped into the drainage ditch which was subsequently backfilled with washed drain rock.

Once the liner was placed, approximately 2,500 cubic yards of clean, imported topsoil was
placed over the liner. Continuous monitoring of the spreading of the topsoil was performed to
prevent tearing or puncturing of-the liner by construction equipment. Large rocks were
removed by hand to minimize the possibility of puncturing the liner. The topsoil was graded
such that positive drainage was maintained and then compacted by track walking with the
construction equipment. Upon completion of the topsoil placement, cow manure was spread
over the surface and blended into the topsoil. In November 1996, the cap area was seeded and
an erosion control blanket comprised of 70 percent straw and 30 percent coconut fiber, was
placed over the cap area to complete the project. The BLM plans to control weed growth on
the cap for the next two years to enhance grass establishment. Within Appendix F are copies
of the daily field reports which detailed each day’s activities.
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1.4.8.5 Decontamination Wastewater Collection and Analysis

During the construction process, decontamination of all construction equipment and personnel
was required prior to leaving the site. The decontamination process was performed within tha
existing, lined wash pad with the water collected and stored within a 1,000 gallon storage
tank. Approximately 750 gallons of water was generated and collected. Once the project area
was capped and the final cleaning of the equipment had been completed, the accumulated
decontamination water was sampled and tested. The analytical test results indicated that the
sludge within the bottom of the tank was below cleanup levels and thus could be disposed of
on site. However, the water within the tank was slightly above cleanup levels. The City of
Oroville Wastewater Treatment Facility was contacted to determine if they could accept this
decontamination water. The decision was deferred to Ecology. Within a letter dated
16 August 1996, Ecology ruled that the decontamination water could not be discharged to the
Oroville Wastewater facility. However, it was recommended within this letter to evaporate the
decontamination water within a temporary lined pond. Copies of the analytical results for the

‘sludge and decontamination water, and subsequent correspondences concerning disposal of the
water are in¢cluded within Appendix H.

The decontamination water was subsequently placed within a lined pond and evaporated as
recommended.  The sfudge from the tank bottom was disposed of on site, while the storage
tank was triple rinsed, cut up into small pieces and buried in the southeast corner of the project
site. The liner from the evaporation pond was also cut up and buried within the southeast
corner of the site along with the tank. Due to the low concentrations of contaminants within

the decontamination water, analytical testing was not performed on the residue left from the
evaporation process.

1.4.9 Request for Ruling of No Further Action _

As detailed within the Record of Decision {Roy F. Weston, Inc., 1995), selective capping of the
site is the most appropriate remedial action for the Oroville landfill. It is our opinion that the
site is now eligible for site closure. The basis for this opinion includes the following:

. The areas identified as being of highest risk to human health and the
environment have been capped and thus contained by the low permeability cap;

Since there is a lack of a continuously saturated groundwater table and the
historical annual amount of precipitation is sufficiently low, the risk of leaching
by near-surface groundwater is considered remote;

Surface runoff and runon is being controlled by providing positive drainage

across the entire cap, and by a perimeter drainage system, thus minimizing the
amount of potential surface water infiltration; and,
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The appropriate institutional and monitoring controls have been implemented to
minimize the potential of site disturbance or inadvertent removal of potentially

contaminated soils. Long-term monitoring will allow determination of the
effectiveness of the remedial actions.

1.5  INSTITUTIONAL CONTROLS

The institutional and monitoring controls mentioned in Section 1.4.7 have been implemented
at the site.

Institutional controls which were implemented are as follows:

.. The BLM has withdrawn the lands from entry and has classified the property as
a hazardous materials site in BLM’s' permanent land records (Master Title Plats
and Historic Index). These measures will ensure that future BLM employees and

potential site owners will be fully apprised of the site history should there be any
proposed transfer of ownership.

Site access is restricted by means of a cyclone fence with a locked gate and
appropriate signage, which encompasses the entire landfill property. The BLM
will continue to maintain the fence and signage.

. Long-term monitoring of the site will be performed by the BLM for 30 years,
This monitoring will include inspection of the condition of the site fencing and

the landfill cap integrity to determine if any degradation has occurred or if repairs
are necessary.

. Leachate, seep and groundwater samples will be taken annually for 30 years.
Also, every five years, sediment samples wili be collected at established
locations in two gullies below the landfill. All samples will be analyzed for
- suspected landfill contaminants.

1.6 SAMPLING AND ANALYSIS

Sampling methodologies and analysis for the RI/FS phase of work have been previously
documented within the RI/FS report prepared by Weston Inc. dated July 1993. Site sail profiles
are described on the boring logs found in Appendix C. A brief summary of the local geology
was provided in Section 1.0.2 while a more detailed discussion can be found in the Weston
RI/FS report. Geologic cross sections of the site have been included within Appendix B. The
locations of soil samples collected prior to completion of site remediation are shown on Plate
12 within Appendix B. The locations of soil borings and monitoring well locations are shown
on Figure 2.2 within Appendix B. Soil sample locations for delineating the cap boundaries are
shown in Appendix D along with the sampling methods, and test results.
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Documentation of well installation procedures, well development and purging procedures, and
other information concerning the RI/FS phase of work can be found within the aforeméntioned
document, and thus will not be duplicated within this report.

During construction activities surface soil samples were not obtained. However at the end of
construction the sludge and decontamination wastewater generated during the construction
process were sampled to determine the appropriate disposal methods. Both the wastewater
and the sludge were contained on site within a 1,000 gallon plastic storage tank. Samples of
the water within the tank were obtained by slowly lowering a polyethylene bailer into the tank
to minimize the loss of any volatile organic compounds which may have been present. Water
within the bailer was then carefully decanted into the laboratory prepared sample containers.
Samples of the sludge from the bottom of the storage tank were obtained by attaching a scoop
to the end of a long rod and scraping the bottom of the tank. The slurry of saturated soils
obtained was carefully poured into the sample containers with the excess water decanted from
- the samples. Upon collection, alt the samples were placed into a chilled cooler to reduce the
potential for loss of analytes due to volatilization or biodegradation. AEE chain of custody

procedures were maintained during transportation to the laboratory to document sample
integrity.

The samples had the following analytical tests performed; VOC's according to
EPA Method 624, PAHs according to EPA Method 625 (BNA analysis), Pesticide/PCBs according
to EPA Method 608, RCRA Metals according to EPA Method Series 200 ({total inorganics), and
TOX according to EPA Method 9020. Analytical results for the sludge and decontamination
wastewater samples are included in Appendix H. A list of reports containing analytical data has
been included in Section 1.2. Except for the Weston soil sampling report (5 January 1996),

which is included in Appendix D herein, copies of the reports listed in Section 1.2 were
previously submitted to Ecology.

Residual concentrations of the contaminants found on site have not been reduced. However,
the areas which had been previously identified as requiring remedial action, have been capped.

By capping these areas the risk to human health and the environment has been significantly
reduced.

SECTION TWO — ADDITIONAL INFORMATION

2.1 GROUNDWATER INVESTIGATION

A groundwater investigation was performed to verify the presence or absence of a groundwater
zone beneath the landfill for the following purposes: to determine if there is a connection
between the potential upper aquifer and bedrock aquifer; to determine the source of the seeps

located within the drainages below the landfill; and to determme the nature and extent of any
groundwater contamination, if any.
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2,1.1 Agquifer Characterization

A total of 11 groundwater monitoring wells were installed at the site. Eight of the monitoring
wells are identified as shallow wells designated: 92MW-1, 92MW-2, SB-1 through S8-4, and
AGH-1 and AGI-2. Three deep groundwater well were installed on site designated D-1 through
D-3. The locations of the wells are shown on Figure 2.2 within Appendix B, while the well
construction procedures and boring logs are presented within Appendix C. A summary of
historical groundwater testing results and a summary of analytical data for soil samples
collected from the monitoring well borings was previously submitted within the RI/FS.

Based upon the information gathered from the wells installed on the project site, the
groundwater on the site occurs in two distinct systems. A deep groundwater system was
found within the limestones, cherts, shales and siltstones of the Spectacle Formation at depths
of 200 to 300 feet below ground surface. The deep aquifer appears to be confined based upon
hydraulic heads measured within the well. The confining layer is likely the talc-chlorite schist
which mantles the water-bearing formation. -A steep groundwater gradient appears to exist
towards the Similkameen River. The gradient was determined by measurements from the three -
deep wells. However, due to the complex geology of the deep aquifer it was not conclusively
determined if the wells are all within the same aquifer. ' '

The second groundwater system occurs in the near surface soils. On-site shallow wells were
found to contain small amounts of groundwater. However, long-term monitoring of the eight
shallow wells on site disclosed the absence of continuously saturated zones within the near
surface soils, The shallow groundwater lenses are likely present in isolated perched zones,
topographic lows at the alluvium-bedrock interface, and shallow bedrock features. In the
immediate vicinity of the site, these groundwater lenses are thin, and laterally discontinuous.

Attempts to obtain groundwater samples from the eight shallow wells were unsuccessful due
to a lack of an appreciable amount of water within any one of the wells. However, analytical
evidence from the surface seeps collected downgradient from the landfill suggests that the
shallow groundwater system within the project site may contain low concentrations of
chlorinated pesticides and a few metals. Analytical testing performed upon samples, from the
deep aquifer did not detect any chlorinated or organophosphate pesticides. Samples from the
deep wells were also tésted to determine if the shallow and deep aquifers are hydraulically
connected. Results indicated that the two aquifers were not connected. The surface seeps

appear to be associated with the shaliow groundwater system, based on geochemical and
isotope analysis. :

2.2 REGULATORY RECORDS/PERMITS _
No permits were required for work conducted at the Oroville Landfill.
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2.3 HAZARDOUS SUBSTANCE MANAGEMENT AND HANDLING PRACTICES

During the remedial action, no hazardous substances were generated. However, the remedial
actions taken addressed three sources of hazardous materials which are detailed subsequently.
The remedial actions performed were done so in accordance with the recommended remedial
actions presented by Weston in their 1993 RI/FS and the 1995 Record of Decision for the
Oroville Landfill, and the BLM contract and specifications for the project.

2.3.1 Hazardous Substance, Identification and Quantities Related to tha Remedial Action

As discussed in Section 1.1, in 1969 the Oroville Landfill accepted debris generated from the
demolition of an agricultural supply warehouse in Oroville which had been destroyed by fire.
Within the RI/FS report, it was indicated the debris was thought to contain bottles of parathion”
and paraquat. The debris was placed within a trench excavated within the southeast portion
of the landfill property. Based upon geophysical surveys conducted by Weston and others in
1988 and 1989 the boundaries of the pesticide debris trench were delineated. The dimensions
of the trench were determined to be approximately 190 feet long by an average of 47 feet wide
with an average depth of 13 feet. A volume of 3,600 cubic yards of debris was estimated,
assuming 2 feet of cover soil, which was found within $8-1. The approximate location of the
trench is shown on Figure 1.2 within Appendix B, Additionally, the geophysical studies
performed by Weston indicated the widespread presence of ferrous debris at a depth of 8 feet

within the trench. However, it could not be conclusively. determined if barrels were present
within the trench area.

Surface soils above the pesticide debris trench contained elevated levels of base/neutral/acid

extractable organic compounds (BNA or semivolatiles), organophosphate pesticides, and highly
elevated levels of chlorinated pesticides.

Ethion contaminated soils were generated in 1987 when an excavation for the construction of
the gabion wall disturbed a metal drum containing approximately 30 gallons of a dilute emulsion
of ethion. The contents of the drum spilled during removal; thus, the surrounding soils were
excavated and placed in a stockpile. A small berm was constructed around the stockpile with
the ethion contaminated soils placed on two layers of visqueen and covered.

A total of 27 drums of investigation derived waste (PPE and drill cuttings) had been generated
during the field work for the RI/FS report. The labeled and sealed barrels had been stored at
the south end of the landfill property. One barrel of leachate sludge collected from the first
{temporary) leachate collection system had been stored adjacent to the gabion wall on the west
side of the site, See Figure 1.2 within Appendix B for the location of the gabion wall.

2.3.2 On-site Treatment, Storage, and Disposal Related to the Independent Remedial Action

In 1987 the first steps were taken to contain the migration of potentially hazardous substances
off site. At this time a gabion wall, associated buttress fill, and a leachate collection system
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were constructed at the far western side of the landfill property, approximately 600 feet
northwest of the pesticide debris trench. It was during the construction of the gabion wall that
the partially filled barrel of dilute ethion was disturbed and spilled; thus, generating the stockpile
of ethion contaminated soil. Additionally, in 1987 the cyclone fencing was installed around the'
perimeter of the landfill property; thus, restricting public access to the site. Other site wark
performed in 1987 included drainage improvements to the eastern and western drainage
channels and along the Oroville-Nighthawk Highway. - '

In July of 1996 the remedial action of selective capping, recommended by Weston in the 1993
RI/FS, and documented in the Record of Decision for the site in 1995, was performed. Prior
to capping, the stockpiled ethion contaminated soils and the barrels of investigation derived
waste and the barrel of leachate sludge were placed within the center of the cap area. The
area surrounding and including the pesticide debris trench was then capped with a layer of silty
subsoil, a geosythetic clay liner and topsoil. Details of the construction of the cap are included
within Section 1.4.8.4. No hazardous materials were removed from the site. All personnel and
equipment was required to be decontaminated before leaving the site,

The decontamination wastewater generated during remedial activities was évaporated as
recommended by Ecology, while the remaining sludge within the storage tank was tested and
found to be below cleanup levels and thus left on site.

3.0 CLOSURE

Based upon the hazard risk assessment conducted for the RI/FS by Roy F. Weston, Inc., the
pesticide debris trench was identified as the area of greatest risk to human health and the
environment. Based upon this determination the area was capped with a low permeabile cover
system, as per the Record of Decision prepared by Weston, 1995. The details of the cap
construction are described within Section 1.4.8.4. The remaining areas of the landfill were not

“included within this scope of work. Since the recommended remedial action ‘determined by

ok

Toav

Weston, 1995 has been completed at the site, we request that Ecology issue a letter of No
Further Action for the site.
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This summary report of independent remedial action activities at the subject property was
prepared in accordance with the Washington State Department of Ecology’s working draft
Guidance on Preparing Independent Remedial Action Reports, Publication No. 94-18 and with
generally accepted environmental engineering practices. Should you have any questions
regarding this report, or other aspects of this project, please do not hesitate to call.

Respectfully submitted,

AGRA Earth & Environmental, Inc.

WL

Wifflam J. Lockard
Senior Staff Geologist

7050 JINIER

Marge;‘r/et A. Halferty e ./
Senior Project Chemical Engineer

Vice Pres:dent

ExpIRES 127757 77 |

WJIL/MAH/JSD/lad

cc: Goodfellow Brothers, Inc.  Attn: Tracy Gregg

10886IRP wepd

O AGrA

Earth & Environmental




APPENDIX A

REQUEST FOR REVIEW
INDEPENDENT REMEDIAL ACTION REPORT
AND
INDEPENDENT REMEDIAL ACTION REPORT SUMMARY




Independent Remedial Action Report Summary

ATATL
T ]

FCOLOGT

This report summary is an important part of the Independent Remedial Action Re
and submit it with your Independent Remedial Action Report. If this document does not accompany your cleanup

report, or if it is not fully completed, your report cannot enter the review process necessary for Ecology to provide you
with a “no further action” determination, or to remove your site from the hazardous sites lists

T

port. Please complete the summary

Piease Print Clearly or Type
General Information

Name of Site Owner y . Phone
Bureau of Tand Manadement ] .. 509-536-1221
Address
1103 North Fancher Spokane, WA 99212-1275 Spokane
Street ' StabeProvinee Up County
Authorized Contact Phone .
Joel "Jake" Jakabosky 509-536-1221
Name of Facility Operator Phone
None
Address
Street State Zlp
Authorized Contact Phone
Name of Consultant . Phone
William J. Lockard 206-820-4669
Name of Firm
AGRA Earth & Environmental, Inc.
Address . : . -
11335 N.E. 122nd Way, Suite 100 Kirkland, WA 98034
Street . State Zip

Please indicate which of the above PEISONS com

pleted this report. If the report was completed by someone other than listed above, please provide
their name, address, and a daytime phone.

William J. Lockard

Report Information
Has a cleanup been conducted? YesE No[J

Is this a Leaking Underground Storage Tank (LUST) report? Yesld NoX]

Type of report {check all that apply) Date release was reparted to Ecology
0 Combined release and independent remedial action report
® Independent remedial action report ‘ March 1986
O Interim action report Date cleanup was completed
O Finald i rt
fal Seantp action repo November 1996

ECY 020-73 (Rev. 2/04)




Request for Review
Independent Remedial Action Report

Please submit the tollowing dacuments to the appropriate Ecology Office (see back of fonm)
~ Raquest for Review (ECY 020-74) ~ A check or monay order for $1,000, payable to: Department of Ecology
~ independent Remedial Action Report Summary (ECY 020-73) © ™ Anlinterdm or Final Independent Remedial Action Report

Ecology’s Independent Remedlal Action Program provides for the review of Independent Remedial Action raports on a first-come,
first-served basis. The Filing Fee pald with this submittal covers an Initial review and Is not refundable. The Inftial review wili be
completed within 90 days. '

m  Hthe enclosed remedial action report Is accepted for datalled review, you will be notified If additional fees are required before
detalled review begins (see fee schedule below). ‘ : '

B [t the enclosed remedial action report [s Incomplete, you forfelt the $1,000 Fliing Fes. The report will be returned with suggestions
about what additional information Is needed. An additional $1,000 fee wil be required if you choose to resubmit.

Note: A copy of this form will be malled to you. it you wish to Inquire about the status of this request for raview, please refer to the
TCP 1.D. number located on the bottom right comer of this form.

W TOTAL COST OF REMEDIAL ACTION (Include both contracted work and work performed by owner/operaior).
Parson/Entity Performing Work . Cost

Rurean of Land Manacgement $_ 260.000
' $
$
Total Cost of Remedial Actien $ 260,000
Appilcart ' Phone
Name: Bureau of Land Management ( 509 jy 536 -~ 1221
Applicant '
Addrass: 1103 North Fancher
Spokane, WA 99212-1275 ETTN: Joel "Jake" Jakabosky
-Site Name Site Location
: Oroville Landfill Oroville-Nighthawvk Hwy, Okanogan County, WA
Site Ownar Name (i diferent than Applcant) : Phone
- ( ) -
Site Ovwmer Addross
.................... (Appiicant completes above this fine, Ecclogy completes belowthlslne) _ _ _ _ _ _ . ..o o.-
FCR BOCLOGY USE CNLY
APPLICABLE REVIEW FEE (509 schodule below) $
Recelved [ Amount Dete Recelved by
Fling Foe §
‘Feo Balarce $
‘Nots: Afeo balance may be required. Floaze keep your receipt for submittal of your lee batanca,
3 FEE SCHEDULE ‘
Cast of Remedial Action Fee 173-02-04-005000-5000- : : - 1 8
| Fling Feo (applios to Detalied Review Fow) $ 10 . {LUSTMon-LUST) {Cttice)
DETAILED REVIEW FEE LUSTMon-LUST [ Lusrao O Hon-LusT-20
Miimum Foe: $ 1,000 Otfice O swro<o O swro-s0 - 3 eroo
$50,000 - $750,000: 2% of Cost O cro-70 3 mp-so [ scs90
Maximum Fes: $15,000 Otfice/Recelpt # '

ECY 020-74 (2/94) TCP LD. # (StS or LUST):




Facility Information

Site Name

Droville Landfill

Other Names (the site may be knotwn as)
Nona

iualified to answer questions about the site, or a persont wha is available
remtediation.)
1

Joel “Jake" Jakabosky

Name

Site Control Person if other than Owner/Operator. (This nuist be n person who Is on-site during nenml working honrs and is nuthorized il

during normel business liours and has knowledge about the site and the

Phone 509-536-1221

Site Mailing Address (or site contact mitiling address)

Bureau of Land Management 1103 North Fancher Spokane, WA 99212-1p7¢
Site Location Address (including zip code)
Oroville;Nighthawk Hwy OCkanogan County, WA 98844

Closest City

Oroville

County (twliere site is locited)

Ckanogan

Qwnership and Operator Type. Comiplete the table below by checking the
(For example, if the property owner is a port district and the

appropriate box to identify the type of owner and operator for the facility.

operator a private individual, then check the boxes under owner identification column in
the municipal, code #2 row, and under the cperator idéntification colurmn in the private party, code #1 row.) :

Ownership/Operator Type Coded Owmer Identification Operator Identification
Private Party 1.

Munidpal (Public) 2
County 3

Federal 4 XX
State 5
Tribal 6
Mixed 7
Cther 8

Unknown

Public Entity Acquisition through Bankruptey 10
Finandal Lnsﬁtutioh Acquisition through Bankruptcy 11

Former Oroville Landfill

Standard Industrial Classification (SIC) Codes. List all that apply. If none apply, or if youdon't know your SIC code, list aclivities conducted at the
site, e.g., automotive repair and maintenance, construction equipment storage,etc.

Hazardous Substances. Management Practices{s). The hazardous substan
sources, activities, or actions? Please circle all that apply to the facility.
1=Drug Lab

2 = Drum

3z A Leaking Impoundment

4 = Improper Handling
(5 = Landfill f)
6 = Land Application

ce{s) cleaned up from the site was the result of which of the following

7 = Pesticide Application

10 = Storm Drain
11 = Leaking Tank: (a) below ground; (b} above ground

| End use of property fairc/eone) COMMERCIAL  INDUSTRIAL

12 = Unknown
(VACANT )

RESIDENTIAL

\——-/

Page 2




Release Information

Date of Release (7f knoiwn) Date of Discovery : Are there any drinking water systems affected?
18 March 1969 March 1986 YesOJ Nol Unknown 0
lf drinking water systems are affected, are the systems If drinking water systemns are affected, has alternate drinking water been
publie, private, or both? farde one) provided? Yes D No UnknownO
General Hazardous Substance Categories, Using the contaminants {isted below, complete the table.
{A more detailed desaption of the contaminants can be found in Appendix C of the guidance,)
Cuntaminants, Fur each of the applicable contaminants, enter the Affecled Media
appropriate letter designating the status of thelconta.minanis: —
dihfmizﬁg:gn:; Ap pv::ﬁ'r éi;n;:;nw?;s::;w Ground Water | Surface Water Waters Soil Alr
1. Halogenated Organic Compounds
2. Metals - Priority Pollutants S#* C C S
3. Metals — Other
4. Polychlorinated Bi-Phenyls {PCBs) S* C
5. Pesticddes/Herbiddes Sk o C 5
6. Unleaded Gas
Leaded Gas
Diesel
Waste Oil
Heat Fuel _
Other (Specify)
7. Phenclic Compounds
8. - | Non-Halogenated Solvents
9, Dioxins
10. Polynuclear Aromatic Hydrocarbons (PAHs)
11. Reactive Wastes ‘
12, Corrosive Wastes
13, Radicactive Wastes
14. Conventional Contaminants Organics
15. Conventional Contaminants Inorganics
I, Base/Neutral Organic Compounds C
7. Asbestos
Cloanup Information _* NOT=: . STaTlor growndvater wes not encountered vithiy

[ndicate cleanup level methods used by completing Table 5-A below. (check alf that appilv) not possible (see report text)

TABLE 5-A

Soil Ground Water

Air

Surface Water

Method A

B

C

X

Have these levels been met throughout the site? (drele on/y one)

X * X

<.
ves (9

*
Indicate the treatment mehtods used by completing Tables 582 S0 alow (check all that apply) (See Appendix D)

TABLE 5B
Destruction or Deloxification Media Transfer
Carbon Biological Chemical ; . Air Stripping/ | Aeration/Vapor Thermal
Adsorption! Treatment Destruction Incineration | - Sparging Extraction Desorption
Soil -NA- ' -NA-
Ground Water NA- -NA- -NA-
Surface Water -NA- -NAY -NA-
Alr NA- -NA-
Wastes NA- -NA- “NA-

! Carbon followed by regeneration; use of granular activated carbon followed by landfilling would be classified in these tables as volume

reduction and off-site landfill
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Cleanup Information (continued)

TABLE 5-C
Immobilization Reuse/Recycling? Separation/Volume Reduction
s Solidification/ . . ] . Physical
i W .
Vitrification Stabilization Spexify Solvent Extraction Soil Washing Separation’
Soil
Ground Water -NA- -NA- -NA- -NA- :
Surface Water " ANA- -NA- -NA- =NA-
Wastes l
fFor exaniple, reuse of free petroleum product recovered in a pump and treat system. , .
“Fur example, oil/ water separators.
TABLE 5D |
Land Disposal/Containment Institutional Controls Others :
Containment or Onsite Off-site LandSl Specify Spedify treatment method |,
Soil e Access and land use restrictidn:
Ground Water -NA- Long-term moniftoring
Surface Water NA- “NA- Long-term moniforing ]
" Wastes X : !

- Lust Site Information

Was free product encountered: on ground water? Yes {3 No O Inexcavation? Yes [} No O

|

Tank Description

Tank Stakus (Y or N)

Tank {D

Product

Size

[n Place?

Removed?

l
Closed in Place? |1
4

Environmental Indicators
Answer the following questions as they are applicable to your site:

How many cubic yards of soil hdve been treated?_ 3 s 600

Where soil treatment was conducted, was it done on-site, off-site, or both?

fcirele one)
Provide the name and address of the facility where soil was treated off-site.
Name .
Address
State/Zip

Provide the name and address of the facility where soil was disposed.

Name

Adldress

State/Zip

How many cubic yards of soil have been disposed of off-site? @
Caladate these quantities of soil while the soil is in place, prior to any excavation and/or treatment.)

If ground water pump and treatment was conducted, how many gallons of g‘rouhd water have been treated to date? gallons
How many years is the ground water extraction system expected to continue in operation? years

Corrective Actions for Dangerous Waste Facllities :

Does the facility have a dangerous waste identification number? B Yes. Specify WA4141190062 0 Neo

[5 the facility a dangerous waste treatment, sludge, or disposal facility? O Yes ‘ ’ 2 Neo

If yes, check appropriate regulatory status box O RCRA interim status
O RCRA operating permit
O RCRA post closure permit

O Other, specify

Page 4




US. ENVIRONMENTAL PROTECTION AGENCY

Q‘\\‘ED ST.".F@ . REGION 0O
2 L
g 2 WASHINGTON OPERATIONS OFFICE
3' M u cla WASHINGTDN DEPARTMENT OF ECOLOGY, PV-11
\ . KENEIA WASHINGT 504
1‘-% 1‘3 ROVember '1'6' Post?
4 ppote©

ey ge W00 RECE) vep

Joseph K. Buesing, District Manager NUVZU 7989
U.S. Department of Interior By

Bureau of Land Management ‘“”UOfam e

East 4217 Main : Soolang, py, - Soment

Spokane, Washington 99202
Dear Mr. Buesing:

Thank you for submitting the Oroville Landfill Expanded Site
Investigation. This and other previously submitted documents have been
evaluated using EPA's proposed Hazard Ranking System (HRS II) which is used to
?vaTgate federal facilities for inclusion on the National Priorities List

NPL).

From our evaluation, EPA has determined that this facility does not score
high enough on the proposed HRS II system to be inciuded on the NPL.
Therefore, a recommendation of no further action (NFA) on EPA's part will be
included in our docket tracking system. This determination by EPA will not
delete your facility from being listed on the Federal Agency Hazardous Waste
Compliance Docket. If new or additional information becomes availtable that
suggests your facility may score high enough to be proposed for the NPL, EPA
must evaluate your facility accordingly.

EPA's NFA designation does not relieve your facility from complying with
appropriate state regu]at1ons The Superfund Amendments and Reauthorization
Act (SARA}, Section 120(a)(4) requires federal facilities to comply with state
cleanup requirements and standards when they are not listed on the NPL. You
should contact the Washington Department of Ecology (Ecology) to find out what
activities will be required for vour facility to comply with state cleanup -
standards. The Ecology contact is Clar Pratt (509) 575-2440.

If you have any quest1ons or wish to dlSCUSS th1s issue further I may be
reached at (206) 753-9014,

Sincerely,

Mobed &K it
Robert E. Kievit

Hazardous Waste Coordinator
Washington Operations Office

¢c: Maureen Toelkes, HW-114
Clar Pratt, CRO
Bob Goodman, Ecology
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Irrigation Canal

Enloa Dam

Oroville
Landfill Site

/ Oroville Nighthawk Highway

Qroville

WASHINGTON

©
[1NY

>

o B

Oroville

Scale in Faot Source: USGS Oroviie Quad. 1.5 Series

0 w0 Oroville Landfill: Site Location Map

FIGURE

-
P UGRERS CONTULTANT S JOB NUMBER: 6733-01-02-0060  DATE: July 1932 1 1




Explanation

L LELTLE Approximate Boundary Line

~~—~—— Established Boundary Line

: Oroville Nighthawk Highway ]

~wwmesvs- Higtorical Boundary Line

1 "‘------.‘-"
13

#
» Pest -
F) n ¢ ’ - Anrr— ? -

Municipal Disposal Area Boundary
(very approximately located)

'O

s\l
gnon 9333
Fote yasto

[Rro € Area of -
G
a!sion ¥all Backiily

_

A

.-

Amended by AEE March 1997

Oroville Landfill:
Site Features

DATE: .July 10, 1882 5:08 PM [ Moters 45 ! Fgure
JOB NUMBER: 8733-01-02-0080 1 t 4
DELIVERY ROUND: A 0 Feat 160 -




Explanation

D p.q Deep Monitoring Well
® .oy  Shallow Soil Boring/Monitoring Well

e——ine . 7 . </ |
M -
) [F1T] N

_ Oroville Mighthawy, Highway

© o051 S'Ifiallow ‘Soil Boring

® aw.szzpar S€OP Sample

" —

AEE Amended & Mardt 997

Oroville Landfill: |
Subsurface Soil Boring,
Monitoring Well, and
Seep Sample Locations

. _ . . : .
DATE: July 22, 1983 203 PM o Matare 45 . ’ ) Figure
JOB NUMBER: 0733-01-02-0080 = ' 4 :
DELIVERY ROUND: A -] Foet 160 - R . -
cora TS - : . L



[ DT g DESI CML L fomes Mg

DATE:  Augquet 07, 1892 8:41 AM
JOB NUMABER: 8733-01-02-0080

DELIVERY ROUND: A

Limestone

roville NighthawR® Highwéy

e
L

e

oro

Explanation

"Td-Kd: Unnamed Cretaceous(?) to
Eocene Dacite

Kobau- Formation (latest Permian-Triassic)

(3S,SH: Greenstone and
Tuffaceous Siltstone
MC: Metachert -

Anarchist Group (Late Permian)

Metashale

Talc Schist
Limestone

Phyllite

. Tale Chlorite Schist
Metasiltstone

Shale

Geologic Contact,
Approximately Located

m w= Shear Zone

Modified from WESTON/Dames & Moore (1989)

Oroville Landfill:
Site Bedrock Geology

Flgurs

3-3
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e

IN-AW Suriace 9ol Sample
L] (Weston, December 1987)

$8-10 Sucface Soif 8 ) TS
| {Weston/Dames & Moote, February 1988) -
e e T T14) TH-
A Yorllesl Survey Control Point 8 8 120 SUREAY OF LAND MANAGEMENT
. Y Ssate b Feal Octrrlie Larnifill SHe
A BLM Survey Control Menument Piate 12
Hote: SURFACE SOIL SAMPLE LOCATIO!

n Assoslation Wite

Hole: Exiaiing tepographie contowrs based on metie] survey
pettotmed by Roy F. Wsalon, Inc., Juns 16, 1987, _ ‘ Dames & Moore
Oraaring modfied 1740/09 (after: Applied Qeorechnology, ne. 114} iy AFW.

_

AN Localkons sfe Appeoximate.

whay 14, 1984

i e W
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_EXPLANATION

Surfece Waler Samply
[ve & Moors, F y M8}

YWeatern Oreinsge Waler Sample

{WeatoruDeman & Moore, Februsiy 1881)

Tatl PR {AGL, Jume (40}
Shallow Baring [AG), Juvé 1H4)

FTowses wea
(AGL Jave 1844)

Shaliow Borivg/ibonitoting el
(W sboDomen & Boore, February 1184)

Oweop Boving/Monitoring Wl
{Werlon/Dumas & Moors, Februwy 1H1)

w!nn'yc‘ulnlﬂhl‘
BLM Survey Coairel lssnmment

Hote: Exlaling topographlc contours based on serlal syey
petlormed by Roy F. Waslon, inc., June 18, 1987.

Drawing modiiled 5/10:89 (rber; Applied Geolachnology, e, 1580} by AFW.

W Ansociatien Witk

Dames & Moore °

(5} s

. Seattie, Meshingter 41T
PRI S {red) End-4d

BUREAU OF LAND WAMAGEMENT
Orovle Landinl Slla

Plate 13:
BORING/MONITOR WELL,

SUBSURFACE SOIL, AND SURFACE

WATER SAMPLE LOCATIONS

e

= May 15, 1549
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DATE:  June 15, 1883 12:01 PM
JOB NUMBER: 8733-01-02-0080
CELIVERY FOUND: A

4

D-1

</

oT o

ya

Explanation

A-A Cross-Section Line
Bedrock/Cotluvial Soil

(] Alluvium

Oroville Landfill:

Soil Types and
ocation of Geologic
Cross-Sections |

Figure

3-4

O SI0NF 3 /LORSN (AN]S



| | | < —&
Compass Bearing

| A NSW "
Groundwater Menltoring Well D-1 _ Groundwater Monitoring Well D-2
Elovatlon 1313.81t.atGrade  0al - Limestone and Interbedded Shale | Elevation 1240.4 ft. at Grada
— t le_ . .
—r e Metashale o, e Schist
«— Metashale
1250 — \~2 ‘
«— Talc Schist
- . <— Limestone
o) 1200 .
= <«— Metashale
e <« Talc Schist
o —
8 1
Q
= Talc-Chlorite Schists
— and Phyllites
o 1100 —
2
il
©
>
2L 1050 -
i -
1000 —
950 — _ .
Total Depth 260 ft,
i , | Elevation 980.4 ft.
Total Depth 382 ft. .
600 —J Elevatlon 931.8 ft. ) Scale in Feel
Q 60 120

Location of section fine A-A' Is shown In Figurs 3-4

Explanation

x First occurrence of groundwater during- drilllng
£  Potentiometiic Surface (measured 12/29/88)

E Screened Interval '

Geologic Contact
-?-  Dashed, Approximately Located
Queried, Existence Uncertaln

e Erosional Surface: Unconformity

§§ Approximate Location of Geologic Fault

g - ‘

Quatemary Alluvium / Surficial Deposits / Fill

Unconformity:

Cretaceous - Tertlary Dacite Hypabyssal Intrusive
Rocks

Unconformity:

Permian - Triassic Eugosynclinal Rocks of the
Spectacie Formation

{Metashales, Metachen, Phyllites, Schists,
Limestones, Dolomite Lmestones)

RARAGERS DESIGRERSICORSULTANTS JOB NUMBER:6733-01-02-0060 DATE: AUGUST 1992

Oroville Landfill:

Site Geologic Cross-Section A-A'
Atter WESTON / Dames & Moore (1 Q%BE)
FIGU

3-5




—& | |
B Compass Bearing : | . o

S7T8E ?

Explanation
1300 == . |
; Groundwatar Monltoring Well D-2 : - . pp——
\ . Elevation 1240.4 #. at Grade = First occurrence of groundwater during drilling
Limestone )
= Potentiometric Suriace (measured 12/29/88)
1250 — Groundwater Monltoring Well D-3 ~z ' -
Elevatlon 1179.7 {t. at Grade < Me tasha o E scresnad Interval
oo Talc Schist Geologlc Contact
'?- Dashed, Approximately Located
- Queried, Existonce Uncertain
7 «<— Metashale . '
1150 — Eroslonal Surface: Unconformity

«— Talc Schist

Approximate Location of Geologic Fault

1100 —]

—
¥
§
5
g _
Quatemary Alluvium / Surliclal Deposits / Fill

Elevation (ft. above MSL)

.74
Unconformity:
1050 = ¥ Cretaceous - Tortlary Dacite Hypabyssal Intrusive
Rocks
1000 —| - Unconfomity:
b 4 E ) e Permian - Trassic Eugosynciinal Rocks of the
T = . Spectacle Formatlon .
950 — ' " {Metashales, Metachent, Phyllites, Schists,
. o Total Depth 260 ft. _ Limestones, Dolomite Limestones)
Total Depth 229 ft. o ‘Elevation 880.4 ft.
Elevation 950.7 ft.
mo - . Scale in Feat ]
0 60 120

Location of section ling A-A' is shown in Figure 3-4

. o | | Oroville Landfill:

Site Geologic Cross-Section B-B'

After WESTON / Dames & Moore (1989)
, FIGURE

MaNAGERS DESIGHERSCONSUTANTS  JOB NUMBER:6733-01-02-0060 DATE: AUGUST 1992 | : 3-6




Elevation (Ft. above MSL)

WNW

Western Drainage
1250 ~

AGI-2

1240 —

Buried Eastern Drainage

1230 — ' :

Qal/Fill

1220 —

Qal/Fill

Locatlon of seclion line C-C' is shown in Figure 3-4

Qal/Fill

fErosionaI Feature

DESIOHERS/CONSULTANTS

Horizontal Scale: 0.75" = 60'

AGH2

l—,_l

60

Monitoring Well and Screan Interval

¥ Highest Recorded Groundwater Level

| 9284

XXX %
o

2-2-2-2.

E'xploratlon Bering
Approximate Depth to Bedrock Calculated From Seismic Data
{Waston / Dames & Moors, 1989)

“Known Bedrock Surface

Inferred Bedrock Surface

JOB NUMBER:6733-01-02-0060 DATE: June 1993

Oroville Landfill:
Site Geologic Cross-Section C-C'

Fill Thickness and Bedrock Topography

FIGURE

3-7




1 EXPLANATION
. Soil Sample

— \__{J </ . 955504
113 : B ' . Cap Oulline

Oroville NighthawR® Highway —— ™\

Fe_.‘l'\___ e — —

Oroviile Landfifl:
- Soil Sample Locations
‘October 1995

- : : . FIGURE
AN DS BTN 0 75 150 . :
5733-001-007-000+ e gy —_
November 1995 . .

Scale in Faet




LGRS DESGRL S ORI A TANTS

6733-001-007-0001
December 1995

/
Oroville-Nightﬁawk Highway ————:"'____:_———;— \
T 95-85-01
95-SS-09 A5
| f 95-55-02
95-55-08,_ {1} —~ SB-1
3 A 95'88'03
95-SS-07 e\ :

95-8S-10 95-S§S-11

95-SS-04
SB-2 95-SS-05

\

©

¢

50

100

S gy Me—

Scale in Feat

EXPLANATION

& 95-55-04
@ SB-1

Soil Sample
Monitoring Well

Originally Proposed Soil Cap

Recommended Additional
* Soil Cap Coverage

Site Fence

Pesficide Debris Trench Boundary

Oroville Landfill: |
Recommended Soil Cap
Coverage- ‘

|

FIGURE

2




‘ —
DRAINROCK \QUTFALL {typ) o« SEEDED Akea

LINE A
XISTING FENCE 7
, TOP OF CAP-
LINE A ]
PT A 0+00
" .
e Z s
/i LINE C /f Highvay \ - EXISTING GROUND | T
0+00 N A TRENCH@ 1 -
7 RIZATIVE ELEV
. . [}
Fr e o+00 1+00 2+00 3+00
| LINE C
HINE °+B°° ' 7 TOP OF CAP—
PT O O UTFALL TEencH
LING, D RoAn WAy

- A .,
% EXOSION RLANKET

77 MREA
North | | 1
R TV BV
GRAPHIC SCALE 0+00 1400 2400
T —— | o LINE B
i CP PLAN T A e
| [} .
SUBSOIL : TOP OF cap
_ TOPSOIL -
TOP OF CAP — : ' ‘ = R
2" 2 ] /'
EXISTING GROUHD-/
Ky ' !
£s FABRIC — AMOCO 4551 RELOTYE FiEY
ISYNTHETIC CLAY LINER = e
=== 0+00 1400 2+00 73*00
SUBSOIL LINE D
DRAINROCK TOP OF G4 oy
EXISTING SOIL —_-——-----“"= e
EXISTING GROUND
1
RELAJIVE ELEY
[}
e R e — '
A TRENCH DETAIL 0+00° 1400 2400
- NTS . STATIONS ()

Avaended by AEE  March 1997

CAP PERIMETER IS STAKED IN THE FIELD.

CAP _LAYOUT

PT] NORTHING EASTING DESCRIPTION
Al 2322876.12 718447.51 0+00 LINE A
B} 2322567,22 718276.57 D+00 LINE B
C| 2322590.00 718385.62 0+00 LINE C
D} 2322585.79 718226.33 D+00 UINE D
E] 232271494 718302.62 1450

H| 2322796.96 718293.13 " SB-1

1] 2322701.40 718238.64 $B=-2

T] 2322059.38 | 718395.51 FENCE CORNER
U] 2322098.42 718361.42 FENCE CORNER

NOTES:

PERIMETER OR TRENCH,

OF THE CAP (See Specifications).
THE CAP SHALL HAVE SUBSOIL PLACED FOR DRAINAGE,
COVERED BY AN APPROVED GEOSYNTHETIC CLAY UNER
(GCL), 1 FOOT OF SUBRSOIL OVER THE GCL, AND

1 FOOT OF TOPSOIL OVER THE SUBSOIL

TOP OF CAP SHALL BE SEEDED AND COVERED
WITH AN APPROVED EROSION CONTROL BLANKET.

. CAP CENTER 1S THE AREA 8 FEET INSIDE THE

. PLACE MISCELLANEQUS MATERWLS INTO THE CENTER

THE CENTER OF

- SLOPE EACH LAYER OF THE CAP TO DRAIN.
. SLOPE TRENCH TO DRAIN TOWARD DRAINRCCK OUTFALLS.
» DRAINROCK OUTFALLS SHALL BE A MININUM OF

5 FEET IN DIAMETER AND 1 FOOT DEEP. CENTER OF
OUTFALL IS FIELD LOCATED.

F i

2" CAP CONSTRUCTION & SIZE

Gl 1P

REV. NO.

DESCRIPTION

DATE | APPROVED

UNITED STATES DEPARTMENT OF THE INTERIOR
BUREAU OF LAND MANAGEMENT
DIVISION OF OPERATIONS

SPOKANE DISTRICT

OROVILLE LANDFIL -

LANDFILL CAP

As- Bul+ DETAIL

DRSIGNED
REVIEWED
APPROVED

DRAWN  DPR

SCALE AS SHOWN

DATE _ 08/04/06

SHEET 3 OF 9

RISO=DI00G—=02  ubed 14 emsa—ni)




Existing Fence

Contour Interval is 25 Feet
Existing Fence

® SB-§ Shallow Bore
Monitoring Waell
o DW—# Deep Bore

Monitoring Well

S
\\/ / REMOV RAVEL\: 80’

R

Cattle Guard

; FT T—
PT U Crovile Nighthawk Highway §f e isti
= xisting -
. — Fence " — econt%mt i
' \ Conswnct New ad
Existing Fence Cop With Trench
o 9. ' And Drainrock @ SBA1
Outfalls
® ® SB
: Fafm .
k, A
"%,a ETHION PILE
% »n .
® SB-3

Remove Culvert Grate

Existingf Ggbion Wa)l

. D (1)

ubdrai ollection T_a k

Ex anal

See Enlarged

Cap Plan
On Sheet 3
o xisting Acces
St _A?
0
[+]
=== e

xistipg Debris Barrier

R

0 60 120
e

Scale in Feet

Remove Strutture

EVAf’pgﬁ 10
PonND

Egmw
rum Storage
Area (24)

Amended b\( AEE Macin

199 %
-/_/\50
-
. T\ .
T — .
/2 CAP LOCATION & SIZE Z[ /M
1 ADD ETHION FRE LOCATION 9:'0/95 M\ 2

REY. MO, DESCRIPTION DATE | APPROVED

UNITED STATES DEPARTMENT OF THE INTERIOR
: BUREAU OF LAND MANAGEMENT
DIVISION OF OPERATIONS

SPOKANE DISTRICT

OROVILLE LANDFILL
LANDFILL CAP

DESIGNED

REVIEWED
APPROVED

As- Buii+ SITE PLAN

LOSENK

DRAWN

DPR SCALE AS SHOWN

‘DATE  06/04/08

SHEET 2 OF 6§

_DRAWING NO, OR1I0=02000~0] _wid ir_smanm)



Roy F. Waston, Inc.
Suile 5700

" 700 5th Avenue

- Seatile, Washington 98104-5057
206-521-7600 * Fax 206-521-7601

NEN

DESIGNERS CONSULTANTS

MANAGERS

MEMORANDUM

DATE: 3 January 1996 _
| B
FROM: . Jennifer M. Baier, Environmental Chemist, WESTON, Scatth?'/

~2¥*Roger McGinnis, Senior Environmental Chemist, WESTON, zattle

SUBJECT: QA of Case 9510G937 (Pesticides and PCBs)
Site: BLM Oroville

WORK ORDER NO.:  06733-001-007-0001-00
The quality assurance review of 12 samples, Case 9510G937 collected from BLM Oroville

has been completed. The soil samples were analyzed at low level for pesticides and PCBs by
Weston Environmental Metrics, Inc., University Park, Illinois. The samples were numbered:

95.85.01 958502 © 195-88-03 95-S$-04 95-S5-05
95-85-06 95-SS-07 95-38-08 95-8S-09° "~ “95.588-10

.95-88-1177 7 9588120 - -

Data Qualifications

The following comments refer to the laboratory performance in meeting the Quahty Control
Specifications outlined in SOW OLMO1.8 as described in the National Functional Guidelines
for Organic Data Review (EPA QOSWER Directive 9240 1-05, February 1994)
1. Timeliness

All samples met holding time criteria.
2.. Detection Limits—Acceptable

Instrument detection limits were not provided by the laboratory, Detection limits for

some samples were 51gmﬁcantly elevated due to high concentrations of one or more
target analytes. :

95-1370.DVM 3 Tanuary 1996
PRIO/SEA




ESTEEN]
QA Case 9510G937 (Organics)
Site: BLM Oroville

Page 3

Upon consideration of the data qualifications noted above, the data are ACCEPTABLE for
use except where flagged with data qualifiers that modify the usefulness of the individual
values.

Data Qualifiers
U - The compound was analyzed for, but was not detected.

UJ - The compound was analyzed for, but was not detected. The associated quantitation
limit is an estimate because guality control criteria were not met.

J - The analyte was positively identified, but the associated numerical value is an estimated
quantity because quality control criteria were not met or because concentrations
reportcd are less then 'CRDL. or lowest calibration standard.

R - Quality control indicates that data are unusable (compound may or may not be prcscnt)
Resampling and reanalysis are necessary for vcnﬁcauan

N - Presumptive evidence of presence of material (tentative identification),

D - Diureo

95-1370.DVM ' 3 January 1996
: PRIO/SEA




¥PTDLL CHVIQNNTENal IVIeUIcs, Irnc,

2417 Bond Street

University Park, llinois 60466-3182

Phones: (708) 534-5200 (219) 885-7077 (815) 723-7523
Fax: (708) 534-5211

MAMAGERS

DESKGNERSALONSLE TANTS

| To: BLM-Oroville

Date: Monday November 20th, 1995
Roy F. Weston, Incorporated ,

700 5th Avenue, Suite 5700
Seattle, WA 98104- 5057

Attn: Mr. Roger McGinnis

RE: 95-5S-01

Project # 06733-001-007-0001 -

Lab ID: 9510G937-001
Sample Date: 10/25/95
Date Received: 10/27/95
Units: UG/KG -

PESTICIDES/PCB BY GC, SPECIAL LIST

Compound Result ReE?EEEng Flag.
alpha-BHC. BRL 40 U
beta-BHC BRL . 40 U
delta-BHC BRL 40 U
gamma-BHC (Lindane) BRL 40 u
Heptachlor BRL 40 u .. -
- Aldrin BRL 40 U
- -Heptachlor epoxide BRL - 40 U -
. Endosulfan 1 BRL 0 U . ]
- Dieldrin - BRL. 8l .. U. .
i - 4,4'-DDE' _ 210. 81 _ .
CE endrin BRL.". 8L 5 U S
Endosu1fan II , BRL 81 - U

Methoxychlor ' BRL 400 U

fndrin ketone . : BRL 8l - U




vy Y 2417 Bond Street
® University Park, lliinols 60466-3182

MANAGERS DESIGNERSICONSULTANTS Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533
Fax: (708) 534-5211
To: BLM-Oroville Date: Monday November 20th, 1995
Roy F. Weston, Incorporated '
700 5th Avenue, Suite 5700 -RE: 95-SS-01
Seattle, WA 98104-5057 _ Project # 06733-001-007-0001
Lab ID: 9510G937-001
Attn: Mr. Roger McGinnis Sample Date: 10/25/95

Date Received: 10/27/95
Units: UG/KG

PESTICIDES/PCB BY GC, SPECIAL LIST

Compound | Result Reﬁ?gglng Flag
alpha-Chlordane : - BRL 400 U
gamma-Chlordane | BRL 400 U
'”7"’EﬁdﬁﬁféTdEW"77777%%7"'"_—@[""_"__""_'1'6__ v
Toxaphene | | ' .BRL 810 U




TYTOLLNL CIIVIIWIINIIGUINGD 1IGLE Dy 1],

2417 Bond Street .

University Park, [flinois 60466-3182

Phones: (708} 534-5200 (219) 885-7077 (815) 723-7533
Fax: (708) 534-5211

DESIGNERS/ICONSULTANTS

To BLM-Oroville Date: Monday November 20th, 1995
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700 - RE: 95-55-02
Seattle, WA 98104-5057 Project # 06733-001-007-0001 -
Lab ID: 9510G937-002
Attn: Mr. Roger McGinnis Sample Date:  10/25/95
Cate Received: 10/27/95
-Undts: UG/KG - :

PESTICIDES/PCB BY GC, SPECIAL LIST

_ Reporting
3 : Compqund Result Limit Flag
| a1pha-BHC | BRL 0 U
beta-BHC - BRL 20 U
delta-BHC BRL 20 U
gamma-BHC (Lindane) BRL 20 U
Heptachlor ’ BRL 20 .U
Aldrin | BRL 20 U
Heptachlor epoxide - : BRL. - 20 U .
Fndosulfan I - BRL. 20 U
Dieldrin - BRL. 41 U ..
4.4°-0DE L 8 4 N
Endrin . <. g a Ly
_ Endosu]fan Il | |
Pl gy e

_Endqsu1fan sg]fate

‘g .1;;-:\;5_&-—::1-—._‘ R
X L

Methoxychlor _ BRL 200 U

Endrin ketone. - . BRL . . 41 TR




Y V \ ‘ 2417 Bond Street

® Universitly Park, lllinois 60466-3182

MANAGERS DESIGNERSICONSULTANTS Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533
Fax: {708) 534-5211 :

To: BLM-Oroville Date: Monday November 20th, 1995
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700 RE: 95-S5-02
Seattle, WA 98104-5057 Project # 06733-001-007-0001

: Lab ID: 9510G937-002
Attn: Mr. Roger McGinnis ' Sample Date:  10/25/95

Date Received: 10/27/95
Units: UG/KG

PESTICIDES/PCB BY GC, SPECIAL LIST

Compound Result ReE?EE%ng Flag
alpha-Chlordane BRL 200 U
gamma-Chlordane BRL 200 U
_ Endrin aldefiyde BRL_ g1y~ -
Toxaphene BRL 410 U




]
MANAGERS \%j DESIGNERS/CONSULTANTS

To: BLM-Oroville
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700
Seattle, WA 98104-5057

Attn: Mr. Roger McGinnis

WEDWGI CHVIEWINOSHa) e Ius, 111,

2417 Bond Street

University Park, lllinois 60466-3182

Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533
Fax: (708) 534-5211

Date: Monday November 20th, 1995

RE: 95-55-03
Project # 06733- 001 007-0001 -
Lab ID: 9510G937-003
sample Date:  10/25/95
Date Received: 10/27/95
Unlts UG/KG -

PESTICIDES/PCB BY GC, SPECIAL LIST

- Reporting

L Compound Result Limit  Flag
alpha-BHC. BRL - 20 U
beta-BHC .BRL _ 20
delta-BHC BRL .20 uz-
gammalBHC (Lindane) BRL 20 U
Heptachlor BRL 20 U.
Aldrin BRL 20 L

#ﬁ - Heptachlor epoxide - BRL 20 - U
Endosulfan I BRL 20 g\
Dieldrin’~ BRL. . 40. .U
4,4' DDE o . . 130 40_ N

- Endrin T | BRL _agr g

Endosu]fan II

BRL 4 U

Methoxychlor

Endrin kétone




2417 Bond Streel

University Park, lllinois 6§0466-3182

Phones: (708) 534-5200 (219) 885-70777 {815} 723-7533
Fax: (708) 534-5211

MANAGERS DESIGNERS/CONSULTANTS

To: BLM-Oroville Date: Monday November 20th, 1995
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700 RE: 95-S5-03
Seattle, WA 98104-5057 Project # 06733-001-007- 0001
' _ Lab ID: 9510G937-003
Attn: Mr. Roger McGinnis _ Sample Date:  10/25/95

Date Received: 10/27/95
Units: UG/KG

PESTICIDES/PCB BY GC, SPECIAL LIST

Compound ' Result ReE?EE%ng Flag

" alpha-Chlordane . BRL 200 U
___gamma-Chlordane ~BRL 200 U ‘
ndrin aldehyee L 80 - u !

Toxaphene ' BRL 400 U

\'?1? Xy 4""5 “Ymift-

}!‘-

b

2,\ \es’

y 16




WWESLOM CHIVITONIenal I_\H!'.‘UIUS, mec,
2417 Bond Street

@ Universily Park, lliinois 60466-3182
Phones: (708) 534-5200 (219) 885-7077 (815) 7, 3-7533
Fax: (708) 534-5211

MANAGERS DESKGNEASCONSULTANTS

To: BLM-Oroville : Date: Monday November 20th. 19
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700 RE: 95-55-03
Seattie, WA 98104-5057 Project # 06733,401-007-0001
_ Lab ID: 9510G937-003 DL
Attn: Mr. Roger McGinnis Sample Date:” 10/25/95
Date Received: 10/27/95
- - Units UGAKG - - - - -

PESTICIDES/PCB BY GC, SPECIAL LIST

Reporting
Compound Result Limit  Flag
4.4"-D0T - 43Q/// : 160




YV :i b
@
WMANAGERS DESIGHNERSICONSULTANTS

To: BLM-Oroville
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700
Seattle, WA 98104-5057

Attn: Mr. Roger McGinnis

2417 Bond Street

University Park, lllinois 60466-3182

Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533
Fax: (708) 534-5211

Date: Monday November 20th, 1995

RE: 95-SS-04
Project # 06733-001-007-0001
Lab ID: 9510G937-004
Sample Date:  10/25/95
Date Received: 10/27/95
Units: UG/KG

PESTICIDES/PCB BY GC, SPECIAL LIST

Compound Result Reﬁ?ggéng Flag
alpha-BHC BRL 4000 u
beta-BHC BRL 4000 U
delta-BHC BRL 4000 U
gamma-BHC (Lindane) BRL 4000 U
Heptachlor BRL 4000 U
Aldrin BRL 4000 U
Hebéachlor epoxide BRL 4000 U
Endosul fan 1 BRL 4000 U
| D{éidrin - BRL '8100 U
4.4'-D0E _ 6600- 8100 N
EAdrin A BRI iy U e
____ Endosulfan II __BRL 8100 U
o g e OO (S Rt
: Endosu]fan sulfate _ BRL 8100 U _ _
__Methoxychlor _BRL 40000 U
Endriti ketone Rl éidd-' u




COYWESLON CNVIFCQIMentdl weLrivs, inc.
2417 Bond Street
University Park, lllinois 60466-3182
Phones: (708) 534-5200 {219) BB5-7077 (815) 723-7533
Fax: (708) 534-5211

DESIGNERS/ICONSLRTANTS

To: BLM-Oroville Date: Monday November 20th, 1995
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700 | RE: 95.5S-04
Seattle, WA 98104-5057 Project # 06733-001-007-0001
Lab ID: 9510G937-004
Attn: Mr. Roger McGinnis Sample Date:  10/25/95

Date Received: 10/27/95
S NI || 15 8 2 1 - R

PESTICIDES/PCB BY GC, SPECIAL LIST

Reporting
Compound _ Result Limit Flag
aipha-Chlordane , BRL 40000 U
gamma -Chlordane BRL . 40000 U
Endrin aldehyde BRL 1600 U
Toxaphene . BRL 81000 U

D




v v ‘ 2417 Bond Street
@ University Park, lllinois 60466-3182

HANAGERS DESIGNERSCONSULTANTS Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533
Fax: (708) 534-5211
To: BLM-Oroville Date: Monday November 20th. 1995
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700 RE: 95-SS5-05
Seattle, WA 98104-5057 Project # 06733-001-007-0001
Lab ID: 9510G937-005
Attn: Mr. Roger McGinnis Sample Date:  10/25/95

Date Received: 10/27/95
Units: UG/KG

PESTICIDES/PCB BY GC, SPECIAL LIST

: Reporting
Compound Result Limit Flag
dlpha-BHC . BRL 40 U
beta-BHC | BRL 410 U
delta-BHC : BRL 410 U .
gamma -BHC (Lindane) BRL 410 U
Heptach]prh . BRL 410 U
Aldrin ~ BRL 410. U
Héptach]or epoxide | -BRL 410 U
Endosulfan I BRL 410 U
Dieldrin BRL 820 U_-
__ 4,4°-00E _ N 900 __ 820 _
--'—-éndrin o o _ BRL ; 820 -Uﬁigi', |
__ Endosulfan II __ _ BRL 820
TN s SRR N, 820 s
' Endosuljan sulfate BRL___ 820 u____

Methoxychlor _ _ BRL . 4100 U

Endrin ketorie BRL 820 TR




MANAGERS

OESIGNERSICONSULTANTS

To: BLM-Orovitle
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700
Seattle, WA 98104-5057

Attn: Mr. Roger McGinnis

PESTICIDES/PCB BY GC, SPECIAL LIST

2417 Bond Street

University Park, Iflinols 60466-3182
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533
Fax: (708) 534-5211 '

Date: Monday November 20th, 1995

RE: 95-SS-05
Project # 06733-001-007-0001 -
Lab 1D: 9510G937-005
Sample Date:  10/25/95
Date Received: 10/27/95
. Units UG/KG. . )

Reporting

Compound Result Limit  Flag
alpha-Chlordarie BRL 400 -y
gamma -Chlordane BRL 4100 U
Endrin aldehyde BRL 160 U

BRL 8200 U

Toxaphene

IR
vkl

L S




v v ‘ 2417 Bond Street )
® University Park, lllinois 60466-3182

MANAGERS DESIGHEASILONSULTANES Phones: (708) 534-5200 (219) 885-7077 (815) 723.7533
Fax: (708) 534-5211

To: BLM-Oroville Date: Monday November 20th, 1995
- Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700 RE: 95-S5-06
Seattle, WA 98104-5057 Project # 06733-001-007-0001
Lab 1ID: 9510G937-006
Attn: Mr. Roger McGinnis Sample Date:  10/25/95

Date Received: 10/27/95
Units: UG/KG

PESTICIDES/PCB BY GC, SPECIAL LIST

Compound Result ReE?;E;ng Flag

_alpha-BHC BRL 4000 U
beta-BHC BRL 4100 U
delta-BHC | BRL 400 . U

gamma -BHC (Lindane) _ BRL 4100 U
Heptachlor | BRL 400 U

Aldrin | BRL 400 U
Heptach]or‘epoxide ' BRL : '4100 B U
tndosulfan I BRL 4106“h U
Dieldrin~. - . BRL 8200 .U

__ 44TDE 4000 -82001.“' J
27 pndrin - m 8200~ -~ 1.
____ Endosulfan 11 ~ BRL 8200y
G g aiopEiEy : dosse #)
' Endosu]fan su]fate U

_ Methoxych]qr . BRL

_ Endrin keténe BRL




Rt P P T L

. V v _ 2417 Bond Street
® Universily Park, illinois 60466-3182
MANAGERS DESIGNERSICONSULTANTS Phones: (708) 534-5200 (219) 885-7077 (B15) 723-7533

Fax: {708) 534-5211

To: BLM-Oroville Date: Monday November 20th. 1995
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700 RE: 95-5S-06
Seattle, WA 98104-5057 Project # 06733-001-007-0001
' Lab ID: 9510G937-006
Attn: Mr. Roger McGinnis Sample Date:  10/25/95
Date Received: 10/27/95

ww o - Units: UG/KG. - - - -
PESTICIDES/PCB BY GC, SPECIAL LIST

Compound Result ReE?&?%ng Flag
alpha-Chlordane BRL 41000 U
gamma-Chlordane BRL 41000
Endrin aldehyde ' BRL 1600 U
Toxaphene BRL ~ 82000 U




v v ‘ 2417 Bond Street
® University Park; lllinols 60466-3182

MANAGERS OESIGNERSICONSULTANTS Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533
Fax: (708} 534-5211
To: BLM-Oroville Date: Monday November 20th, 1995
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700 RE: 95-55-07
Seattle, WA 98104-5057 Project # 06733-001-007-0001
Lab ID: 9510G937-007
Attn: Mr. Roger McGinnis Sample Date: 10/25/95

Date Received: 10/27/95
Units: UG/KG

PESTICIDES/PCB BY GC, SPECIAL LIST

Compound‘ ' Resuit ReE?E?%ng Flag
alpha-BHC. ' BRL 40 U
beta- BHC BRL 40 U
delta-BHC | BRL 0 U
gamma-BHC (Lindane) BRL 40 U _J
Heptach]or BRL 40 U
_ Mldrin BRL 40y
) Hépfaéhﬁor epoxide : BRL AD y
Endosulfan [ | BRL 40 U
.;-D1e1dr1n | BRL 81 o
4.4 -DDE ilco ¢ Bl D
Endrin - N R SR R
_ Endosulfan II BRL e U
gD B e . 59 B R S
'_; Endosu]faqrsulfate'_ _ BRL | ?}: Qmﬁ

| _ Methoxychlor BRL_ 40 U

Endrinkétone. BRL g1 oy




YRS EHVHUIHITHLG SO ILD, k.

2417 Bond Streel

University Park, illinois 60466-3182

Phones: (708) 534-5200 (219) 885-7077 {B15) 723-7533
Fax: (708) 534-5211

DESIGNERS/ICONSULTANTS

To: BLM-Oroville Date: Monday November 20th, 1995
Roy F. Weston, Incorporated :
700 5th Avenue, Suite 5700 RE: 95-SS-07
Seattle, WA 98104-5057 Project # 06733-001-007-0001
Lab 1ID: 9510G937-007
Attn: Mr. Roger McGinnis Sample Date: 10/25/95

Date Received: 10/27/95
-- - - - Units:-UG/KG- - -

PESTICIDES/PCB BY GC, SPECIAL LIST

Compound Result Ref?gglng Flag
alpha-Chlordane BRL 400 U
gamma -ChTordane BRL 400 U
Endrin aldehyde BRL 16 U
Toxaphene . BRL 810 U

T




7v v % \{ 2417 Bond Streel

® University Park, lllinois 60466-3182

MANAGERS DESIGNERSILONSULTANTS Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533
Fax: (708) 534-5211
To: BLM-Oroville Date: Monday November 20th. 1995
Roy F. Weston, Incorporated e
700 5th Avenue, Suite 5700 RE: 95-85-07 e
Seattle, WA 98104-5057 Project # 06733-001-007-0001
' Lab ID: 9518G937-007 DL
Attn: Mr. Roger McGinnis Sample Dage: 10/25/95

Date Received: 10/27/95
Units:. UG/KG

PESTICIDES/PCB BY GC, SPECIAL LIST

o Reporting
Compound Result Limit  Flag

.4,4"-DDE ' )46 810

0
4,4"-p0T 4// 720 810




LY TR L PLS B TVr- M F1 N

\YY 2417 Bond Street
® - University Park, lllinois 60466-3162
MANAGERS DESIGRERSICONSULTANTS Phones: (708) 534-5200 (219) 885-7077 (815) 723.7533

Fax: (708) 534-5211

To: BLM-Oroville Date: Monday November 20th. 1995
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700 RE: 95-55-08
Seattle, WA 98104-5057 Project # 06733-001-007-0001 -
Lab ID: 9510G937-008
Attn: Mr. Roger McGinnis Sample Date: 10/25/95
_ Date Received: 10/27/95
- ol . Units: UG/KG. - - -- -

PESTICIDES/PCB BY GC. SPECIAL LIST

Compound Result , ReE?;$lng Flag
alpha-BHC BRL 4.1 - -y
beta-BHC  BRL 4.1 U
delta-BHC BRL 4.1 g
gamma-BHC (Lindane) BRL" 4.1 U
Heptachlor | BRL 4.1 Uy
Aldrin _ BRL 4.1 U
Heptachlor epoxide ' BRL 4.1 U
Endosulfan I B BRL 4:1 U
= Dieldrin. ' B 8.1y
A4 pDE 6.4 8.1 >
50 bdrin S BRL 8.1 UL
Endosulfan I1 | BRL 8.1 U__
Lawpod - - 8.1 v i
T S——
__ Methoxychlor | _ BRL 41 | U_
}4,  Endrin ketone . BRL _ 8.1 0
mb-
‘ {2 27




2417 Bond Streel

@ . University Park, lllinois 60466-3182
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533
Fax: (708) 534-5211

WANAGERS »DESIGNERS.CONSIATANTS

To: BLM-Oroville Date: Monday November 20th, 1995
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700 RE: 85-55-08
Seattle, WA 98104-5057 - Project # 06733-001-007-0001

Lab ID: 9510G937-008

Attn: Mr. Roger McGinnis Sample Date:  10/25/95
Date Received: 10/27/95
Units: UG/KG

PESTICIDES/PCB BY GC, SPECIAL LIST

’ Reporting
Compound Result Limit Flag
alpha-Chlordane ' BRL 41 U
gamma-Chlordane BRL 41 U
Endrin aldehyde BRL 1.6 .U
Toxaphene | BRL 81 U




To: BLM-Oroville
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700
Seattle, WA 98104-5057

Attn: Mr. Roger McGinnis

B e e Y 0 IR I NN EREL NI AWy B0 B

2417 Bond Street

University Park. lllinols 60466-3182

Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533
Fax: (708) 534-5211

Date: Monday November-20th, 1995

RE: 95-SS-09
Project # 06733-001-007-0001
Lab ID: 9510G937-009
. Sample Date: 10/25/95
Date Received: 10/27/95
Units: UGLKG - -.. ..

PESTICIDES/PCB BY GC, SPECIAL LIST

Compound Result | Reﬁ?ggéng Flag
a]pha-BHC BRL 40 U
beta-BHC BRL 0 U
delita-BHC BRL 40 U
gamma-BHC (Lindane) . BRL 40 U

: Heptagh]or BRL 40_ U
A1dr1ﬁ BRL 40 U
_ Heptachlor epoxide " BRL 40 U
Endosulfan [ . - BRL 40 U
Dieldrin BRL 81 U
4,4 -DDE _ 400 . .81 : .
Endrin 0L BRL 81t
_ EndosulfanII; BRL 81 | Y
e 4,4 -pDD CHEEC 78 gl L L

Endosulfan sulfate ‘

Harame v o e r RS S e ;o
-t _..._..,.\\:'-1{ é‘;ék\%{{\ =3

BRI

Methoxychlor

Endrin kétone --




v v % ‘ 2417 Bond Street

® University Park, lilinois 60466-3182

MANAGERS DESIGHERJCONSULTANTS Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533
Fax: (708) 534.5211
To: BLM-Oroville Date: Monday November 20th, 1995
Roy F. Weston, Incorporated '
700 5th Avenue, Suite 5700 RE: 95-S5-09

Project # 06733-001-007-0001
Lab I1D: 9510G937-009

Sample Date:  10/25/95
Date Received: 10/27/95
Units: UG/KG

PESTICIDES/PCB BY GC, SPECIAL LIST

Seattle, WA 98104-5057
Attn: Mr. Roger McGinnis |

Compound Result Reﬁ?agéng Flag
alpha-Chlordane BRL 400 U

_ gamma-Chlordane BRL 400 U
Endrin aldehyde BRL 6 U
Toxaphene BRL 810 U

i’?/

|

A

—

L

i |

30 I




v 2417 Bond Street
® ) University Park, lilinois 60466-3182

WANAGERS DESIGNERSICONSULTANTS Phones: (708) §34-5200 (219) 885-7077 (815) 723-7533
Fax: (708) 534-5211
To: BLM-Oroville Date: Monday November 20th. 1995
Roy F. Weston, Incorporated - - '
700 5th Avenue Suite 5700 RE: 95-§5-10
Seattle, WA 98104-5057 Project # 06733-001-007-0001
‘ Lab ID: 9510G937-010 -
Attn: Mr. Roger McGinnis Sample Date: 10/25/95
' - Date Received: 10/27/95
' ceeee oo o~ Unitso UG/kG. - .

PESTICIDES/PCB BY GC. SPECIAL LIST

Compound Result Reﬁ?gggng Flag
alpha-BHC | BRL 40 .
beta-BHC : BRL 410 u
delta-BHC : : : BRL 410 u
gamma-BHC (Lindane) | BRL . 410.. U
Heptachlor - - COBRL . .410 . .y
Aldrin . BRL 410 U
Heptachlor epoxide BRL 410- .. U
Endosulfan I - ~ BRL 410 U..
Dieldrin . . BRL- . 810 . U.
A,4 4 DDE e : 2000 ' 810 |
Edrin- .- BRL gl0 U
EndosulfanAII- | VBRL. 810 U
41473000 N 100 810
_ Endosu]faq sulfate - - - BRL wp
SRR T L B

Methoxych]or BRL

Endrif *ketone ~ BRL




Yvig PN
@
MANAGERS DESIGNERSIONSILTANTS

To: BLM-Oroville
Roy F. Weston, Incorporated
700 5th Avenue, Suite 5700
Seattle, WA 98104-5057

Attn: Mr. Roger McGinnis

2417 Bond Street

University Park, lllinois 60466-3182
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7532
Fax: (708) 524.5211

95-55-10

Date: Monday November 20th. 1995
RE:

Project # 06733-001-007-0001

Lab ID: 9510G937-010
Sample Date:

Units: UG/KG

PESTICIDES/PCB BY GC, SPECIAL LIST

10/25/95
Date Received: 10/27/95

Reporting
Compound Result Limit Flag
alpha-Chlordane BRL 4100 U
gamma-Chlordane BRL 4100 U
Endrin aldehyde 'BRL 160 U
Toxaphene BRL 8100 U
|
B l




s v V \{ 2417 Bond Street
® University Park, Illinois 60466-3182
MANAGERS DESIGNERSCONSULTANTS Phones: (708) 534-5200 (219) 885-7077 (815} 723.7533

Fax: (708) 534-5211

To: BLM-Oroville Date: Monday November 20th, 1995
Roy £. Weston, Incorporated
700 5th Avenue, Suite 5700 RE: 95-§S-11
Seattle, WA 98104-5057 Project -# 06733-001-007-0001 -
' Lab ID: 9510G937-011
Attn: Mr. Roger McGinnis Sample Date: 10/25/95

Date Received: 10/27/95
CUnmits: UG/KG. . .

PESTICIDES/PCB BY GC, SPECIAL LIST

Compound ~ Result ReE?;E;ng Flag
alpha-BHC ‘o BRL 410 U
beta-BHC . BRL 410 U
de1ta-BHC BRL 40 U
gamma-BHC (Lindane) . BRL 410 U
Heptachlor BRL 410 U
Aldrin _ BRL ' 410 U
Heptachlor epoxide : - BRL 410 U
Endosulfan [ : BRL 410 U
Dieldrin . R 820 U
414'—DDE ., _ 1000 | 820 =
Edein . _LBRL - I
Endosutfan II _ BRL 820 u .

@Ew . - 480 s O
Endosu}fan sulfate . BBL _ ~3QQ _ Tph _

Methoxychlor

Eridrin ketone




v v % \{ 2417 Bond Street

® University Park, lilinois 60466-3182

WANAGERS DESIGHERSICONSULTANTS Phones: (708) §34-5200 (219) 885-7077 (815) 723-7533
Fax: (708) 534-5211
To: BLM-Oroville Date: Monday November 20th. 1995
Roy F. Weston, Incorporated _
700 5th Avenue, Suite 5700 RE: 95-S5-11
Seattle, WA 98104-5057. Project # 06733-001-007-0001
. Lab ID: 9510G937-011
Attn: Mr. Roger McGinnis Sample Date:  10/25/95

Date Received: 10/27/95
Units: UG/KG

PESTICIDES/PCB BY GC, SPECIAL LIST

Compound Result ReE?E?%ng Flag
“alpha-Chlordarie ©BRL 4100 U
gamma-Chlordane BRL 4100 U
Endrin a]dehydé , BRL 160 U
U

Toxaphene BRL 8200

o

A,
R




YYEeS0ON cnvironimgnidal wmieinics, i, -
2417 Bond Street
- University Park, lllinois 60466-3182
—Phones: (708) 534-5200 {219) 885-7077 (815) 723-7533
. F.ax: (708) 534-5211

DESIGNEASCONSULTANTS

To: BLM-Oroville : Date: Monday November 20th, 1995
Roy F. Weston, Incorporated
700 5th Avenue Suite 5700 RE: 95-55-12
Seattle, WA 98104-5057 Project # 06733-001-007-0001
' Lab I1D: 9510G937-012
Attn: Mr. Roger McGinnis Sample Date:  10/25/95

Date Received: 10/27/95
oo Uni s s UB/KEG -

PESTICIDES/PCB BY GC. SPECIAL LIST

Compound Result Reﬁ?ggéng Flag
alpha-BHC | | BRL 200 U
beta-BHC. : BRL 200 U
delta-BHC . . BRL 200 U
gamma-BHC. (Lindane) : BRL 200 U
1 Heptachlor . .. . BRL ' 200 U,
’ Aldrin .. BRL 200 U
‘ Heptach]on epoxide BRL 200 U
Endosulfan I . a B BR@ 200 7 U
- =Dieldrin . . . BRL 400 U
4,4 -DDE . L. .. 680 .. . . 400 .
5 ndrin .. Tii . BRL .. 400 . U
__Endosulfan 11 . BRL 400 U
_ Sonhaion L LD g L a7
Endosulfan sulfate o BRL 400 U
S R E R G Ee
Methoxychlor BRL . 2000 - U
CEndrinketone - . BRL 400 .\




YY % N o

-]
MANAGERS DESIGNERS/CONSULTANTS

RECEIVED

2417 Bond Streel
University Park, Illinois 60466-3182

OF LAND BNAGEEREY November 20th, 1995

_RE+95-§S-12
Project # 06733-001-007-0001

To: BLM-Oroville

Roy F. Weston, Incordﬁ#%%%%

700 5th Avenue, Suite 5700

Seattle, WA 98104-5057"—
Attn: Mr. Roger McGinnis

SPOKANE, WA

Lab ID: 9510G937-012

Sample Date:
Date Received: 10/27/95
Units: UG/KG

PESTICIDES/PCB BY GC, SPECIAL LIST

10/25/95

Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533
Fax: (708) 534-5211

Compound Result ReE?;E;ng Flag
alpha-Chlordane BRL 2000 U
gamma -Chlordane BRL 2000 U
Endrin aldehyde BRL 80 U
Toxaphene BRL 4000 | U

B omaaeh
st




201 ELLIOTT AVENUE wWEST
SUITE 500
SEATTLE, WA 081154204

® 208:286-6000 * FAX: 206-286-6607

MANAGERS

DESIGNEMSICONSUR 1ANTS e
' E:.\“J AN
REG =28 January 1993

’ - 1t 1"‘)9:
Mr. Jake Jakabosky FLovr
Bureau of Land Management g L wonape
Spokane District Office iz, B0
East 4217 Main Avenue
Spokane, WA 99202 WO 6733.01-02-0011

“Subjecr: - ‘Analytical Results for Soij and Watér Wastes
Oroville Landfill RI/FS
Contract No. H952-C-1-1 195

-7 DFE L1173
The sample ID numbers are as follows: -pispoIED 12 TEDF,

g
92-WW.Dj Composite from two drumg of waste soil generated by AGI in 1983

92-WwW-D2 Drum of sediment from leachate system collection tank. -

92-WW-Pp1 Pile of waste soil generated by AGI in 1988 (Discrete Sample 1), .~
92-Ww-p2 Pile of waste soil generated by AGI in 1988 (Discrete Sample 2). -
GW-WWT-92 Investigation-derived wastewater in 1000-gallon tank. .

Give me a cal] if you have any questions.

Sincere]y,

ROY F. WESTON, INC.

g 52

Keith A. Pine, RG
Project Manager

RFW067.D0OC
KAP/pln
Enclosures

cc:  Chron file
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TABLE 2: HITS ONLY LISTING

QUALIFIER &

SAMPLE NUMBER: GW-WWT-92 No. HITS CONCENTRATION  UNITS

INORGANICS (TOTAL)

Arsenic 1 37.20000
Barium 1 447.00000
Cadmium ... . __..1 __810000.
~ Chromium =~~~ 1 68.50000

Lead 1 84.60000
Selenium 1 9.00000

BNA'S
** 2-3 RING PAH's **
™* CARCINOGENIC PAH's **

VOC'S

PESTICIDES/PCB
Heptachlor epoxide 1 0.02000
Endosulfan | 1 . 0.03000
Dieldrin 1 - 210000
4,4'-DDE 1 0.51000
Endrin - 1 0.07100
Endosulfan i 1 0.62000
4,4'-DDT 1 0.73000

TOTAL ORGANIC HALOGEN
TOTAL ORGANIC HALOGEN ’ 1 0.13000
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APPENDIX D
SECTION 3.2.3

Samples Representing Pesticide Debris Trench Hot Spot

Includes Samples:

92-S8-11 SI-2N-2W

This query represents the extent of contamination associated
with the pesticide debris trench. Samples 92-SS-11 and SI-2N-
2W were utilized in this Query. 92-85-11 is a 1992 composite
sample taken from several points within the pesticide trench
area. S51-2N-2W, sampled in the Site Investigation, is slightly
outside of the trench proper, but is within the area of impact of
the trench. This historical sample was used over other
historical samples because it possessed quantitation limits for
non-detected analytes. The other possible data point for this
query, OTSS-1, a historical sample also from the Site
Inspection, did not possess quantification limits for the non-
detected analytes, -
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US DEPARTMENT OF INTERIOR
BUREAU OF LAND MANAGEMENT

Spokane District Office
1103 North Fancher Rd,
Spokane, WA 99212

In reply refer to:
1703 ORZA (OR-130)

DETERMINATION OF LANDFILL CAP BOUNDARY
USING DDT FIELD LAB ANALYSIS

ORCVILLE LANWDFILL, OROVILLE WA

Summary:’

In May, 1996, Spokane District and BLM National Applied Resources Center (NARSC)
personnel sampled surface soils around a pesticide disposal trench at the
Oroville Landfill to better define the 1limits of DDT contamination prior to
placement of the containment cap. The samples were analyzed on site using a
field laboratory kit. The results were used to ensure that areas demonstrating
contamination levels over 1 mg/kg would be covered by the cap. The cap boundary
was then staked in preparation for construction scheduled for July, 1996.

Introduction:

Prior envirommental investigation at the Oroville Landfill includes an Expanded
Site Investigation and a Remedial Investigation/Feasibility Study, conducted from
1989 to 1994. The results of these efforts determined the Zlocation of a
.pesticide disposal trench constructed in 1969 to contain fire debris from an
agricultural warehouse fire in Oroville, VA. ’

During compliance monitoring work in May, 1995, overland flow of surface soil
from bare soil areas at the trench was observed. It was determined this was
likely caused the previous winter by the rapid thawing of the top inch or two of
frozen, saturated soil. Other adjacent (very small) bare soil areas were also
observed raising the speculation that the contamination might extend downslope
further than previously thought. . It is now believed that soil was borrowed from
the area east of the trench and drifted westward and downslope in an effort to
cover debris during landfill closure in 1975. The equipment operator may have
been unaware of the trench and consequently disturbed some trench surface soil.

BIM's RI/FS contractor returned to the site in October, 1995, to conduct further
sampling in an effort to determine the possible extent and level of.
contamination. This work indeed determined the existence of further downslope




contamination and recommended an expansion of the cap as depicted in Figure 1

(Scil Sampling Results - Proposed Cap Boundary, Oroville Landfill. Roy F.
Weston, Inc. January! 1996).

Since that investigation was limited to 12 samples, and because sample station
#95-85-11 (outside the cap) showed an exceedence, it was determined that further
sampling might be in order.

Objectives:

The primary objective of the work described below is to further confirm the
lateral extent of DDT contaminated surface soil (exceeding 1 mg/kg) related to
the former pesticide disposal trench and determine if further expansion of the
proposed cap (beyond that described by Weston) is warranted.

Sample Collection:

In two rounds of sampling, fourteen surface soil samples were collected in zip-
lock plastic bags from the 0-1 inch interval on May 23 and 24, 1996, by Dr. Karl
Ford and Jake Jakabosky. (The first sampling round determined further sampling
was required on the southwest side of the cap.) Two ounces of soil were placed
in each bag after removing stones and organic matter using disposable plastic
spoons, Bags were individually labeled 96-55-1 through 96-8S-14 using a sharpie
pen. Sample locations were staked as shown in Figure 2,

Sample Analysis:

A Millipore Co., portable EnviroGard Soil Field Laboratory, immunoassay, in-Soil
Test Kit was used to screen the samples for total DDT in the field. Screening
procedures as described in the Millipore directions (see Enclosure) were followed
closely. A differential photometer was used to determine the optical density of:
1)the negative control, 2)each of the three positive calibrators (0.2, 1, and 10
ppm DDT), and 3)each of.the samples. Goncentration of DDT in individual samples
was determined by comparing sample optical density to the control and
calibrators.

Results:

Table 1 shows the optical density and corresponding DDT concentration by sample.
Ten of the 14 samples exceeded the 1 mg/kg concentration level selected. Sample
locations and the new expanded cap boundary necessary to cover contaminated soils
~are shown in Figure 3. The new boundary was staked in the field, surveyed using
a Criterion 400 Laser instrument, and later mapped in the office.

The cap construction using a geosynthetic clay liner and two feet of topsoil, was
completed in July, 1996. The landfill is to remain fenced and the site monitored
for the next 30 years. Further institutional controls will be established in the
BIM land records to ensure the cap area is not disturbed in the future.
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] Envirogard DOT in Soil Test Kt

| EnviroGard™ DDT In Soil Test Kit
’ Data Record/Quality Assurance
Optical '
Tube' Calibrator/Sample Density %Bo? Interpretation/Comment?
NC Negative Control 2.C P Absorbance should be > 0.50
Cl 0.2 ppm DDT [l $ %Bo should be 68 to 88
~C  _lppmDDT . J,23% . .td  %Boshouldbe51to69
C3 10 ppm DDT 0. 94 7 %Bo should be 31 to 47
! U -s5 0} [« 74 0. | _gpe
S2 -2 ’ {9 3, ) _@_.é
$4 ~03 195 /2.0
6 -6h /.29 LD
S7 ~O L 1.0 - A
S8 —0 7 ' .5 £ 2
S9 _—0F ] 25 2.9
S10 —09 c-973 22,0
S12 nalt 2~ 5.0
Si3 —~l2z b. $9 LD
S14 ~(3 [ec £.0
S15 — /¥ f.¢¢ g.0
S16
S17
- 818

NOTES: 1 The Negative Control and at least one Positive Calibrator must be run with each assay. Use of multiple
Positive Calibrators is dependent upon data requirements. Total assay size should not exceed 20 tubes.

2 %Bo is calculated by dividing the optical density (OD) of each Positive Calibrator or Sample by the OD of
the Negative Control, and multiplying by 100. This calculation is optional for Samples. Sample

interpretation can be made by comparison of either %Bo or OD to the corresponding value found for the
Positive Calibrator(s).

3. The conditions stated for the OD of Lhe'Nega[ive Control and the %Bo value for any Positive Controls must
be met for the assay to yield resulis which achieve the performance claims. If these parameters fall outside
the stated limits, the assay should be repeated. Contact Millipore Technical Service for further information.

Rev. 11/9/95
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MILLIPORE
EnviroGard™ DDT in Soil Test Kit

ENVR 000 31

! Intended Use

The EnviroGard DDT in Soil Test Kit is a qualitative
or semi-quantitative field test for the detection of
~DDT and its metabolites DDD and PDE in soil. The
EnviroGard DDT in Soil Test Kit allows rapid semi-

parts per million (ppm) Hi-soils.

Test Principles

The EnviroGard DDT in Soil Test Kit is based on the
use of polyclonal antibodies that bind either DDT or
DDT-Enzyme Conjugate. These antibodies are
immaobilized to the walls of the test tubes. When
DDT is present in the sample, it competes with the

antibody binding sites.

* A sample containing DDT is added to a test tube
containing Assay Diluent. DDT-Enzyme
Conjugate is then added to the test tube. The

' -DDT-Enzyme Conjugate competes with the DDT

] for the antibody binding sites.

« After the incubation, the unbound molecules are
H washed away. :

* A clear solution of chromogenic Substrate is then
added to the test tubé. In the presence of bound

+ . DDT-Enzyme Conjugate,-the clear Substrate is .

l converted to a blue color. One enzyme molecule
can convert many Substrate molecules.

Since there are the same number of antibody
binding sites on every test tube and each test tube
receives the same number of DDT-Enzyme
. Conjugate molecules, a sample that contains a low
concentration of DDT allows the antibody to bind
many DDT-Enzyme Conjugate molecules.

] Therefore, a low concentration of DDT produces a
] dark blue solution. Conversely, a high concentration
:of DDT allows fewer DDT-Enzyme Conjugate
. molecules to be bound by the antibodies, resulting
I “in a lighter blue solution.

NOTE: Color is inversely proportional to DDT
concentration.

} Darker color = Lower concentration
Lighter color = Higher concentration

DDT-Enzyme Conjugate for a limited number of

Compound LLD IC50
bpDODT Ckit 0.04 1.25
calibrator) :

p,p-DDD 0.01 - 0.3
D, DDE 0.18 36
0,p-DDT 4 03
0,p-DDD 0.4 11
o,p“DDE 3 93
DDA 0.002 0.04
Chloropropylate 0.007 0.08 -
Chlorobenzilate 0.03 0.35
Dicotol 0.14 2
Tetradifon . - 1.2 14
AThicbencarb ~ "~~~ "5 ~~— | 52~
Tebuconazole 7 95
Neburon 17 284
Chloroxuron - 24 - 216
Monolinuron 25 714
Diclofop 70 >1000

Performance Characteristics

The EnviroGard DDT in Soil Test Kit will not
differentiate between DDT, its metabolites, and
other structurally similar compounds, but will detect

i_quantitative screening for DDT at 0.2, 1.0, and 10,0 _ _their presence to_differing _degrees. The following

table shows a number of compounds and the
approximate concentration of each required to yield
a positive result (Lower Limit of Detection or LLD),
and the concentration required to inhibit one-half of
the color developed by the Negative Control (IC50).
Concentration is in parts per million {(ppm) in soil.

The following compounds have lower limits of
detection > 100 ppm: :

—2,4-D 4-chlorophenoxyacetic acid
Chiorbromuron - Chlordane .
Chiortoluron Dicamba
Diflubenzuron Diuron

~ Lindane Linuron
MCPA acid MCPB

Mecoprop

EnveciLosure




] Envirogard DDT in Soil Tast Kit

* Gilson M-25 Microman Positive Displacement

Pipettor

| Eppendorf™ Repeater® Pipettor and five
Combitips® (3 x 12.5 mL, 1 x 5.0 mL, and 1 x 50

: mL)

I * Balance capable of accurately weighing 5 grams

* e Millipore Differential Photometer or Enviro-
Quant Photometer

| e« Indelible marker for labeling test tubes

‘ e Watch or timer
Clean running water or a wash bottle containing
tap or deionized water (500 mL)

‘ ¢ Calculator (optional}

| Suggestions for Pipettor Use
, ¢ Practice using both pipettors (positive
displacement and Repeater pipettor) with water

and extra tips before you analyze your samples.

¢ Use a new tip each time you use the Repeater
pipettor to-avoid reagent cross-contamination.
Label three 12,5 mL tips "Diluent”, "Substrate"
and "Stop," and one 5.0 mL tip "Conjugate”. |

* Draw the desired reagent volume into the
Repeater pipettor and dispense one portion of
the reagent back into the container to properly
engage the ratchet mechanism. If you do not do
this, the first volume delivered may be

J inaccurate.

* To add reagents using the Repeater pipettor,
. pipette down the side of the test tube just below
} the rim.

* To add samples and calibrators using the

P,

side of the test tube just above the liquid level.

* The carryover volume of the positive
i displacement tips is minimal, but may affect
| ‘results if you are going from a high to low DDT
concentration. Use a new pipettor tip each time
you pipette 2 new unknown.

Assay Procedure

N——

Collect/Store the Sample

1. Collect soil in appropriately-sized and labeled
I containers.

2. Take care to remove excess twigs, organic
: matier and rocks or pebbles from the sample.
| For best results, wet soils should be air-dried
‘ overnight and thoroughly mixed before testing.

_positive displacement pipettor,.pipette down the .

3. Store soil samples at 4°C (39°F).
Prepare the Sample/Extract the Soil

1. Please follow the instructions from the
EnviroGard Soil Extraction Bottle Kit to prepare
the soil extract before the assay.

2. 5 ml of Methanol will be used to extract DDT
residue from a 5 gram soil sample. As per
instructions, attach a2 50 mL Combitip to the
Repeater pipettor and set the dial to 5. Deliver
once to add 5 mL of methanol to the extraction
vial, and cap tightly.

———— Performthe Test

NOTE: Allow all reagents and sample extracts to
reach room temperature before you begin
the test. Do not analyze more than 20 test
tubes at a time.

1. The choice of calibrators to use in the test will
depend on the. the selection of the analyst. The
use of two calibrators may be appropriate if
screening for a single level of DDT.

Remove the test tubes from the plastic bag and
label them as follows*:

Tube Label Tube Contents
NC ‘ Negative Control
C1 0.2 ppm Calibrator
Ccz 1.0 ppm Calibrator
C3 . 10.0 ppm Calibrator
S1 sample 1
52 sample 2
etc.

* You are not required to perform the assay in
duplicate; however, doing so will increase the
precision.

Place the test tubes in the test tube rack. Push
down on each tube so that it is held firmly and
does not fall out of th_e rack when shaken.

CAUTION: Do not "snap" the test tubes into the
rack as this may result in a cracked
tube.

2. Auach the 12.5 mL Combitip labeled "Diluent”
lo the Repeater pipettor and adjust the dial 1o 2.
Add 500 microliters (L) of Assay Diluent to
each test tube.

3. Attach a clean pipette tip to the Microman
pipettor and adjust the dial 1o "250". Add 25 pL
of each calibrator (including Negative Control) to
the corresponding test tube by placing the end
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Envirogard DDT in Soil Test Kit

)

to reactivate the photometer. Record the result.
Repeat this step to determine the OD for each of
the remaining calibrators and for each sample.

Semi-quantitative Interpretation

Compare the OD of each sample to the OD of each
calibrator:

NOTE: The word DDT in the interpretation
instructions below refers to “total DDT",
i.e, the sum of pp-DDT, p,p-DDD, and
p.p-DDE.

_+_If a sample OD is equal to the-OD_of 2 —— feaoppm— a0 ————————

calibrator, the sample contains DDT at a
concentration approximately equal to the
calibrator.’

» If a sample OD is greater than a calibrator 0D,
the sample contains less DDT than the catibrator.

* If a samplé OD is Jower than a calibrator OD,
the sample may contain more DDT than that
calibrator,

* If an assay result indicates that a soil sample
contains greater than 10 ppm total DDT, but you
need more specific information, the soil extract
may be diluted 1:100 in neat methanol, and
assayed again. You must then multiply the
results of the re-assay by 100 to determine the
approximate sample concentration.

NOTE: If you know in advance that the "action

- level" of interest is greater than 10 ppm
total DDT in soil, the assay may be
modified to pinpoint that particular

concentration. ‘For example:- - - -

If you wish to categorize samples as less than or
greater than 250 ppm, you should dilute all
sample extracts 1:250 in neat methanol (e.g. 20
KL extract plus 4.98 mL methanol) and compare
the diluted extracts to the 1 ppm DDT kit
calibrator. Due to the 250-fold dilution, the 1
ppm calibrator represents 250 ppm in the assay.

NOTE: If you are interested in action levels greater
than 1000 ppm, please contact Millipore
Technical Services for assistance.

Example

Actual OD values will vary. This data is for
demonstration purposes only.

Interpretation

Tube oD
NC 0.90
C1 (0.2 ppm) 0.75

C3 (10.0 ppm) 0.35
S1 0.68 |[>0.2 ppm < 1.0 ppm
52 0.16 > 10.0 ppm

NOTE: The EnviroQuant Photometer is also
available from Millipore. This dual wavelength
instrument measures the OD at 450 nanometers
(nm) minus 600 nm of all samples and calibrators,
. and provides a printout of results. See "Ordering
Information” for the appropriate catalogue number.

Limitations of the Procedure

The EnviroGard DDT in Soil Test Kit is 2
qualitative/semi-quantitative screening test only.
Actual quantitation of DDT by . EnviroGard
immunoassay is not possible due to the Test kit's
cross-reactivity with DDT breakdown products and
other similar compounds and to the variations in
extraction efficiency inherent in the fast extraction
protocol described in this product insert.

Soil sampling error may significantly affect testing
reliability. The distribution of pesticides in different
soils can be extremely heterogeneous. Soils should
be dried and homogenized before analysis by any
method. Split samples (i.e. for GC and immuno-
assay) should always derive from the same
homogenate.
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Envirogord DDT in Soil Test Kit l
Ordering Information

The following table lists descriptions and catalogue numbers for the EnviroGard DDT in Soil Test Kit, Soil . 1
Extraction Bottle Kit and related products.

Description | Catalogue Number
i
EnviroGard DDT in Soil Test Kit ' ENVR 000 31 |
| EnviroGard Scil Extraction Bottle Kit ENSP 000 30 ]
Methanol for soil extraction, 100 mL bottle” ELCR 000 07
Millipore Differential Photometer:
¢ 115volt(V), or ENVR 000 00
o 230V ENVR 002 30

EnviroQuant Photometer, 110V, or

EnviroQuant Photometer, 220V . : -~ =: - S 777 ENVRT2200
EnviroQuant Replacement Paper, 12olls. - ' ENVR T11 02 %
Positive Displacement Precision Pipettor, Adjustable (2-250 pL) ENVR SP0 06 ,
Repeater Pipettor ENVR SPO 01 {
EnviroGard Replacement Pipettor Tips (available separately):
* Positive displacement pipettor tips, 1-25 pL range 200/pk (not ENVR L04 09

preassembled) ‘

Repeater pipettor tips, 5.0 mL; 100/pk ENVR LO1 09

Repeater pipettor tips, 12.5 mL, 100/pk ENVR L02 09

Repeater pipettor tips, 50 mL, 10/pk _ ENVR L0% 09 l
EnviroGard Soil Field Lab includes: ‘ ENVR L0O 09

* 1 Portable balance with 100 gram calibrator weight
* 1 Eppendorf Repeater pipettor : ' ‘
* 3 5.0 mL Pipette tips for the Repeater pipettor, for 0.1 mL through !
0.5 mL dispensing volumes :
* 6125 mL Pipette tips for the Repeater pipettor, for 0.25 mL through f
1.250 mL dispensing volumes j
* 150 mL Pipette tip for the Repeater pipettor, for 1.0 mL through
5.0 mL dispensing volumes
1 Positive displacement precision pipettor, adjustable (2-250 KLY (
* 1 Electronic timer '
6 Polystyrene test tubes, 12 mm X 75 mm (for blanking the |
spéctrophotometer and sample dilutions)
4 Test tube racks, six-position
1 Wash bottle, 500 mL
1 125 mlL large mouth bottle .
2 Work stations [
1 Soil extraction rack
Contact Millipore Technical Service for kit component replacement _
or reordering information, (See the “Technical Assistance” section for : ‘
the number of the Millipore office nearest you.)
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CAP PLANS AND DETAILS
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Avmended by AEE  March 1997

CAP PERIMETER IS STAKED IN THE FIELD.
: [

| CAP LAYOUT
PT} NORTHING EASTING DESCRIPTICH
Al 2322676.12 718447.51 0+00 LINE A
B| 2322567.22 718276.57 D+00 LINE 8
C| 2322590.00 718385.62 0+00 UNE ©
Df 2322585.79 718226.33 0+00 LINE D
E} 2322714.94 718302.62 1+50
H] 2322796.96 718293.13 - SB-1
11 2322701.40 718238.64 $8-2
T| 2322059.38 § 71839551 FENCE CORNER
Ui 2322098.42 718361.42 FENCE CORNER
NOTES:

1. CAP CENTER IS THE AREA 8 FEET INSIDE THE
PERIMETER OR TRENCH.

2. PLACE MISCELLANEOUS MATERWLS INTO THE CENTER

OF THE CAP (Ses Specifications). THE CENTER OF
THE CAP SHALL HAVE SUBSOIL PLACED FOR DRAINAGE,
COVERED BY AN APPROVED GEOSYNTHETIC CLAY UNER
(GCL), 1 FOOT OF SUBSOIL OVER THE GCL, AND

1 FOOT OF TOPSOIL QVER THE SUBSOIL

TOP QF CAP SHALL BE SEEDED AND COVERED
WITH AN APPROVED ERQSION CONTROL BLANKET.

4. SLOPE EACH LAYER OF THE CAP TO DRAIN.
5. SLOPE TRENCH TO DRAIN TOWARD DRAINROCK OUTFALLS.

6. DRAINROCK OUTFALLS SHALL BE A MINIMUM OF

5 FEET IN DIAMETER AND 1 FOOT DEEP. GCENTER OF
OUTFALL IS FIELD LOCATED.
L P
2- | cap construcmion & size | 4 | ¥
REV, NO. DESCRIPTION DATE | APPROYED

UNITED STATES DEPARTMENT OF THE INTERIOR
_ BUREAU OF LAND MANAGEMENT
DIVISION OF OPERATIONS SPOKANE DISTRICT

OROVILLE LANPFLOL -

‘ LANDFILL CAP
As- Busl+ DETAILS
DRSIGNED . DAVE ROSENERAN,

REVIEWED -
AFPROVED

DRAWN ~ DPR SCALY. AS SHOWN

DATE  08/04/908 SHEET 3 OF ©
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SPOKANE DISTRICT

OROVILLE LANDFILL
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DAILY FIELD REPORTS
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SUMMARY OF FIELD COMPACTION TEST RESULTS

VARIATION
FIELD FAOM .
DISTANCE DRY FIELD FIELD OPTIMUM  PASS
TEST ELEV. BELOW MATL DENSITY MOIST, COMP,  MOIST. OR

TeSTHo.__wEmioD LOCATION (FEE) GRADE  TYPE  (oR o GO oy FAL
org | N See sledeh S et9 =] 95 F

i / 13={8 7 o0
_I (O - \
Ot \ L™ 95 94
IER | w8799

(=

A |

) /

/ /H(aﬂ'JSﬂ"/ao (
| e \

} \

3 ,
4~ = jpo

A

~

jod
93

/

N .
J

PERCENT COMPACTION BASED ON: SPECIFICATION:

[J STANDARD PROCTOR ASTM D 683 [ w%pee [J es%beos

[] MODIFIED PROCTOR ASTM D 1557 ] soxp1ss7 [ 80% D 1557

[ oTHER [J otHER

MATERIAL  REFERENCE MATERIAL MAXIMUMDRY  OPTIMUM

TYPE SAMPLE No, DESCRIPTION DENSITY (PCF)  MOIST. (%)
TEST NUMBER o <1y ,r
-~ Ty Y-y,
DT = DENSITY TEST 5~ “ W Seent clhy g3 =z
RT = RETEST Fan S [1y SAND, gandy F 3
Sﬂ‘Q ST LT w Seae .‘—ij._(.' J I 9\

TEST METHOD
N = NUCLEAR {ASTM D 2922) .
SC = SAND CONE (ASTM D 1556} % E-';\;- I'V\GL‘[L é
DG = DRIVE CYUINDER (ASTM D 2037)

AGRA E&E Field Rep. (Initials) - AGRA E&E Project Manager (Initials) Contractor's Rep. {Initials) Continued &

AGRA Earth & Environmantal, [nc. (Rev. 7/94)
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APPENDIX G

PHYSICAL LABORATORY TEST RESULTS
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APPENDIX H

SLUDGE AND DECONTAMINATION WASTEWATER ANALYTICAL TEST RESULTS




@ AG R A AGRA Earth &

L - Environmental, Inc.
Earth & Environmental 1?;ggl:drrée?2a2ndn\?\fay

Suile 100

Kirkland, Washington
U.S5.A. 98034-6918
Tel (206) B20-4669

Fax (206) 821-3914
9 August 1996

6-914-10895-00

State of Washington
Department of Ecology

15 West Yakima Avenue
Yakima, Washington 98902

Attention: Mr. Jim Milton

Subject: Decontamination Wastewater Disposal
Oroville Landfill Cap
Oroville, Washington

Dear Mr. Milton:

This letter presents the analytical results from a water sample obtained from the on-site storage
tank containing decontamination water. The wastewater was derived from decontamination
efforts during recent construction activities at the closed Oroville landfill site on the Oroville-
Nighthawk Highway, approximately 4 miles west of Oroville, Washingtaon.

As indicated during our telephone conversation on 8 August 1996, AGRA Earth &
Environmental, Inc. (AEE) is currently working under subcontract to Goodfellow Bros., Inc., the
~ general contractor for the project. Goodfellow Bros., Inc. recently completed construction of
a low-permeability cap over the pesticide contaminated area within the closed Oroville landfili
for the property owners; the Bureau of Land Management (BLM). AEE-provided Health and

Safety monitoring during construction as well as sampling of the decontamination water at the
end of construction activities.

During the course of the project the majority of the decontamination wastewater was generated
by decontamination of the construction equipment. The water used for decontamination
purposes was obtained from both the City of Oroville and the nearby Similkameen River. The
decontamination procedure consisted of spraying off each piece of equipment, using a water
truck, while on the decontamination pad. Washing of personal protective equipment and
sampling equipment also generated minor amounts of decontamination wastewater. The
“decontamination water was collected and stored within a plastic tank on site, with a total of
approximately 600 gallons of wastewater generated during the project. Approximately
150 gallons of decontamination wastewater was already present in the tank which had been
generated during the remedial investigation phase of the project in 1992. Thus, a total of -

A .
=y : Engineering & Environmental Services




Department of Ecology . . 6-914-10895-00

9 August 19956 Page 2

75Q gallons of wastewater is now present in the tank. Approximately 8- mches of sludge exists
on the bottom of the storage tank, consisting primarily of mud and gravel.

We are proposing to dispose of the decontamination water at the Oroville wastewater treatment:
facility. The wastewater is to be decanted from the drum with the remaining sludge to be
disposed of on site. We contacted the treatment plant superintendent, Mr. Rod Noel,
concerning the disposal of the wastewater. After reviewing the analytical data for the
wastewater, Mr, Noel indicated that the Department of Ecology needed to review the data and
provide written approval before the wastewater could be accepted at the Oroville facility.

We have enclosed the analytical data for the wastewater sample obtained on 25 July 1996.
The wastewater sample was analyzed for the following:

VOCs according to EPA Method 624

PAHs according to EPA Method 625 (BNA analysis)

Pesticides/PCBs according to EPA Method 608

RCRA Metals according to EPA Method Series 200 (Total inorganics}
TOX according to EPA Method 9020

ap N

Also enclosed is the analytical data and associated letter from Roy F. Weston, Inc. concerning
sample results from the decontamination wastewater generated during remedial investigation
activities in May 1982. The wastewater generated in 1992 was left in the onsite tank which
was then used to also store the wastewater generated during the construction phase of the
project in July 1996. The letter was sent to Mr. Phelps Freeborn, with the Department of
Ecology who subsequently reviewed the data and sent a response to Mr. Rod Noel with the City

of Oroville, approving the proposal to dlspose of the wastewater at the treatment facility, a
copy of which is also enclosed.

B AGRA
Earth & Environmental




Department of Ecology 6-914-10895-00
9 August 1996 Page 3

We appreciate your time to review this request. If you have any questions regarding the

contents of this letter and analytical data, or require additional information, please do not
hesitate to call. -

Respectfully submitted,

AGRA Eérth & Environmental, Inc.

William J. Lockard
Senior Staff Geologist

/James S. Dransfield, PE.
Vice President ' )

| EXPIRES 1219/-9'77— ]

WJIL/JSD/caj

Enclosures:  Analytical Test Results, sample S-1
Roy F. Weston, Inc. letter dated 26 May 1992
Department of Ecology letter dated 8 June 1992

ce: | Tracy Gregg / Goodfellow Bros., Inc. .
Jake Jakabowsky / Bureau of Land Management
Rod Naoel / City of Oroville

A AGRA

_ - Earth & Environmental




ROY F. WESTON, INC.
201 ELLIOTT AVENUE WEST

SUITE 500
WaUGERS SRERTa . PHONE: 063 a0 |
- o T R
- . EE T R (P
26 May'légz ‘ _ JUNQ'L 1992
B Bureae Cf Lend kigncgemum
Spzkana, Wa,

Phelps Freeborn '
Washington state: s
Department of Ecology

106 South &th Avenue

Yakima, WA 98502

Subject: Disposal of Decontamination Wastewater

Dear Mr. Freeborn,

This letter is written in response to your request to review the
analytical data derived from a sample of decontamination water
generated during a Repedial Investigation (RTI) at the closed
Oroville Landfill. fThe landfill is located on the Oroville-
Nighthawk Highway approximately 3 miles north of Oroville,
Washington,

As you may recali, WESTON, Inc, is conducting the RI for the
property owners, the Bureauy of Land Management (BIM) and would
like to dispose of the wastewater in the Oroville P.O.T.W, '
Please review the enclosed analytical data and advise Rod Noel, -
Oroville City Supervisor, on the disposal of this waste stream.

The decontamination wastewater consists of water used to
decontaminate sampling equipment and personnel equipment, such as
boots and gloves. Approximately 98% of this wastewater is
comprised of the deienizad water used to clean the equipment,
however small amounts of soap, methaneol, hexane, and hydrochloric
acld were also used to enhance cleaning.

Table 1 is a printout of the analytical results for this sample,
humbered "GW-WWT-92", and ligts all of the chemicals analyzed,
even if undetecteqd. Analytes which have no information listed
under concentration and gqualifier were not analyzed for. Table 2
is an abbreviated "yits Only™ table for the same sample, and
lists the fourteen analytes detected at levels above the
instrument detection limit, '

Sample GW-~WWT-92 was analyzed according to the following
analyses: ‘ . :

1. VOCs according to EPA Method 624
2. PAlls according to EPA Methed 625 (BNA analysis)
3. Pesticide/pCEs according to EPA Method 608




B

&5 #3)

4. RCRA Metals acoording to EPA Method Series 200 (Total
- Inorganics) .
5. TOX according to EPA Method 9020

The qﬁalifiers in Takles 1 and 2 indicate the following:

1, "U" jndicates that the matarial was analyzed for, but was
not detected. ) "

2. "J" jndicates that the analyte was positively identified,
but. the associated numerical value is an ‘estimated gquantity
because qﬁality”contrblidritériaiwarg“not met or

concentrations repdrtéd were less than the contract required
detection limit (CRDL). i

3. "BJ" jindicates that the analyte was also found in the
corrasponding blank but at a level greater than five times
the screening value. :

Foufteen analytes and chemical types were detected in sample GW-
WWT-92 and are in the parts per billion range. '

If you require any additional information, please call me at
(206) 286-6000.

Cordially,
Roy F. Weston, Inc.

el et

Project sciantist

co: J, JaKkabowsky; BLM COR
R. Noel; Oroville city Superintendent
K. Pine; WESTON, Inc, Project Manager




" SAMPLE NUMBER: GW-WWT-62

,“'—--'.

TABLE1:F ULL ANALYTICALRESULTS

INORGANICS {TOTAL)

Aluminum

Antimony

Arsenic ] 1
Barium 1
Beryllium _

Cadmium . |
Calcium ,

Chromium‘ . 1
Copper

Iron -

Lead . 1
Magnesium

Manganesa

Mercury

Nickel .

Potassium _
Selenium 1
Silver

Sodium

Thallium

Vanadium

Zinc

CESIuM

STRONTIUM

MOLYBDENUM

BNA'S
Phenal
bis{2-Chloroethyl)ether
2-Chiorophenol
1,3-Dichlorobenzene
1,4Dichlorobenzene
Benzyi alcohiol ,
1|2'Dbhbmllen'9
a-M

' 2,2'-oxybis(1-0hloropropane)
4-Methylpheno] -
N-Ni pylamine

Hexachioroethane
Nitrobenzene
lsophorone
2-Nitropheno!
2,4-Dimethyiphenol
bls(2-Chlaroethoxy)methane
2,4-Dichiorophenal

Benzok acid
1.2,4-Trichlorobenzens
4-Chioroanitine
Hexachlorobutadiene
4-Chloro-3-methylphenol

Pago1

37.20000
447.00000

. 6.10000
68.50000
84.60000

0.20000

8.00000
3.40000

10.00000
10.00000

10.00000

10.00000

10.00000

10.00000

. QUALIFER &
NO.HITS CONCENTRATION UNITS

J uen
UG/L

UGL
uaem-
UGa/L

JU UG/

UG
U uag/ -

U uGiL
U UG/L

U uas

U ua/L




g ,:‘:;&9
- S OEE

Hexachlorocyclopentadiane
© 2,4,8=Trichlorophenal
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
2.6-Dinitrotoluene
3-Nitroanlline
2,4-Dinitrophenol
4-Nitrophena : 50.00000 U UG/
.Dibenzofuran . . :
2,4-Dintrotaluens 10.00000 U ucL
. Diethylphthalate , '
4-Chiorophenylphenylether .
4-Nitroanliine
4 6-D|nrtro—ﬂ-methylphenol
N-Nitrosodiphenylamine
4—Brwnophanyl—phenylemer
Hexachlorobenzene
Pentachlorophenol 50.00000 U UG
Carbazole : _ .
Din-butylphthalate )
Pyrens . 10,00000 U UG/
Butylbenzylphthalate '
3,3 Dichiorobenzidine
bis(a-Ethylhexyl)phihalate
Dinoctylphthalate” . ,
Benzo(g,.h,)perylene 10.00000 U uan
METHYLPHENOL
ANILINE -
= 2-3 RING PAH'g * '
Naphthalene S 10.00000 U UGL
2-Methyinaphthalene
Acenaphthylens : 10.00000 U ua/iL
Acenapthena 10.00000 U ua/iL
Fluorene 10.00000 U UGE/L
Phenanthrene 10,00000 U UG/
Anthracens 10.00000 U ua/L
Fluoranthene 10.00000 U UG/
** CARCINOGENIC PAH's ™ . ' :
Berzo(a)anthracene , 10.00000 U uai
Chrysene 10.00000 U UG
Benzo(b)tiuorarthena - 10.00000 U uG/L
Benzo(k)luoranthene _ T 10.00000 U UG
Benzo(a)pyrene 10.00000 - U UG/L
Indeno(1,2,3<d)pyrens : 10.00000 U UGL
Dibenz(a h)anthracens -~ + 10,00000 U ua/iL
voc's )
Chloromethane 10.00000 U uUGg/L
Bromomethane 10.00000 U UG/L
Vinyl Chloride 10.00000 U ve/iL
Chloroethans 10.00000 U UGL
Methylene Chloride ) 5.00000 U uG/L
Acstone 10.00000 U uG/L
Carbon Disulfide 5.00000 U uaiL

Paga2




oy
1,+Dichloroathene *
1,+Dichloroethane
1,2-Dichlorosthene (total)
Chloroform
1,2-Dichioroethane .
2-Butanone "
1.1 1—Trichloroemana
Carbon Tetrachloride
Bromodichioromethane
1,2Dichloroprapans | -
cls-1,3-Dichloropropens
Trichloroethena
Dibromochloromethane
1,1, Trichilorasthane
Benzena
Trans-1 S-Dnhlompropane
Bromoform’
4Methyt-2-Pentancne
2-Hexanone '
Tetrachloroethene -
1,1.2,2Tetrachlorosthane
Toluene .

Styrene
Xylenes (total)

VINYL ACETATE
TRANS-1,2-DICHLOROETHENE
3-CHLORO

2-CHLOROETHYL

PESTICIDES/PCB
aipha-BHC
hetaBHC
dolta-BHC
gammaBHC (Llndane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan | *
Dleidrin
4,4*DDE
Endrin
Endosulfan ||
4 4-DDD
Endasulfan sulfate
44-DDT
Methoxychlor
Endrin ketone
alpha~Chlordana
*Endrin Aldehyde*(3/30 Rev)
gamma-Chlordane
Toxaphene
Aroclor-1016
Artclor-1221
Aroclor-1232

L B N S G Y

Paged

O 05000

cCcCccCcoccCccccocCccceccococcececccccce

UG/L

UG/L




s

. Arcolor-=1242 . -

Arochior-1248
Aroclorr 254
Arochior-1280 -

" DICOFOL

CHLORDANE
CAPTAN
TRIFLURALIN

MIREX

ISODRIN )
CARBOPHENOTHION *°
DICHLORAN . :
PCNB
PERTHANE ,
STROBANE

TOTAL ORGAN!C HALOGEN
TOTAL ORGANIC HALOGEN

Pages

0.13000

JU uen

JU Ua/L
JU uanL

J MG/L
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TABLE 2: HITS ONLY LISTING

" QUALIFIER &
SAMPLE NUMBER GW-WWT—92 No. HIT S CONCENTRATION UNITS
INORGANICS (T OTAL)
Arsenic . 1 37.20000 J UG/L
Barium 1 447,00000 UG/L
Cadmium 1 6.10000 UG/
Chromium 1 68.50000 UG/L
Lead 1 84.60000 UG/
Selanium 1 9.00000 UG/
BNA'S ‘
23 RING PAH'g **
ekl CARCINOGENIC PAH's **
VO(?'S
PESTICIDES/PCH
Heptachlor epoxide 1 0.02000 J UG/
Endosulfan | 1 0.03000 J UG/L
Dleldrin 1 2.10000 J uan
44'-DDE 1 0.51000" J UG/
Endrin 1 0.07100 J UG
Endosulfan i 1 0.82000 J UG/L
4.4'-DDT 1 0.73000 BJ UG/L
TOTAL ORGANIC HALOGEN

TOTAL CRGANIC HALOGEN ! 1 0.13000 J MGAL




STATE OF WASHINGTON

DEPARYMENT OF ECOLOGY
106 South 6th Ave. » Yakima, Washington 98902-3387 & (509) 575-2490° -
June 8, 1992
o erEED)
QRE&‘JJ&E o _‘""I.-
: : : o 90 AWl
Rod Noel, Superintendent . . 3\\.2
Town of Oroville ) . . e s Wi
Post Office Box M _ C ot e, M -:.‘h;_-_‘_:j,.j,.. it
Oroville, WA 98844 . -;_;.:f-: et

Pear Mr. ﬁoel:

I have reviewed the information Bill Beck of Roy F. Weston, Inc.,
provided regarding the reguest for disposal of wastewater from the
monitoring wells, at the Oroville Landfill. From the information givea,
f can see no-problems with approving their request. '

In our telephone conversation, the volume of wastewater was estimated as
150 gallons. Using 300,000 gallons per day as 3 round number for the
average flow at the plant, and a factor of two for the variation in flow
£rom day to night, I estimate that .plant f£lows are around 25,000 gallons
per hour during the peak hour.  In the absence of chwvicus toxic . . '
constituents, this would provide reasonable dilution if added to the

_ influent over. about a 15 minute pericd. .. If the volume is substantially

fore, ‘the time taken to 'add the wastewater to-the influent should be’

.increased accordingly. If there are gediments in the bottom of the

storage tank, they should NOT be stirred up and disposed of at the
treatment plant but SHOULD BE dealt with as a solid wasta (I am
concerned that they might be rich in metals).

The.final decision on whether to accept this wastewatéx is the Town's,
the Water Quality program at Ecology sees no reason te object.to-the
Town deciding to acceépt this wasta for treatment, - . -

&

_Sincerely,

.‘-‘, ”,
- ) e ‘
_.,-” .:""-v-p","“r=1 &’:,ﬁ,-. /‘*v.—.-__——-
] - phelps Freeborn " .
Water Quality Progran -
PF:ds - ‘ . L .
[o1-J8 Ted Williams, Treatment Plant Operator ‘ : - .
John Fahsholtz, Ecology Toxics Clean Up RECE'VEE
' B AUG2 4192 -
Boronu Of Lame uggcs
Soclee e




 NOUOHRITH T

ey ] BOTHELL = (206) 481-9200 = FAX 485-2992
I 4 CREEK ' SPOKANE = (509) 924-9200 w FAX 924-9290
L | PORTLAND = (503) 643-9200 = FAX 644-2202
L 4
4+ ANALYTICAL
[ ]
l I Environmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011
Agra Earth and Environmental " Project: QOroville Landfill Cap. Sampled: 7/23/96
} 11335 NE 122nd Way, Ste 100 Project Number: 6-914-10895 Received: 7/24/96
Kirkland, WA 98034 Project Manager:  Curt Thompson Reported: 8/!{96
Project Summary
Sample Description Laboratory Sample Number Sample Matrix Date Sampled
S-1 B607392-01 Water 7123796
S-2 B607392-02 ' Soil - 7/23/96

North Creek Analytical, Inc,

SC_{LC‘_ —

Shannon I Stowell, Project Manager Page i of 31
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- NUH I H

: = BOTHELL = (206) 481-9200 = FAX 4B5-2092
E 'ﬂ} CREEK SPOKANE m (509) 924-9200 m FAX 924-9290
. ) PORTLAND w (503) 643-9200 w FAX 644-2202
wygpi ANALYTICAL
I Fnvironmental Laboratory Services Correspondence to: 18939 - 120th Ave, NE, #101, Bothell, WA 98011
Agra Earth and Environmental Project: Oroville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number: 6-914-10895  Received: 7/24/96
Kirkland, WA 98034 Project Manager: _Curt Thompson Reported: 8/1/96

Metals by EPA 200 Series Methods

Batch Date Date Specific Reporting
Analyte Number = Prepared  Analyzed Method ~ Limit Result Units Noles*
S-1 B607392-01 Water
Barium 6070675  7/24/96 7/25/96 EPA 200.7 0.0100 0.148 mg/] (ppm)
Cadmium " " o EPA 200.7 0.00500 ND "
Chromium " " " EPA 200.7 0.0100 0.0204 "
Arsenic 6070727  7/25/96 7/25/96 EPA 206.2 0.00400 0.0696 "
Lead 6070746 " " EPA 239.2 0.00200 0.0198 "
Mercury . 6070660 712596 EPA 245.1 0.00100 ND "
Selenium 6070727 " 7/29/96 EPA 270.2 0.00500 ND "
Silver 6070717  7/24/96 7126196 EPA 272.1 0.0200 ND "

North Creck Analytical, Inc.

sl AL

Shannon J Stowell, Project Manager Page 2 of 31



WA WG D.

BOTHELL = ({206) 481-9200 w FAX 485-2092
SPOKANE = (509) 924-9200 w FAX 924-9290
PORTLAND = (503) 643-9200 w FAX 644-2202

— Environmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011
Agra Earth and Environmental Project:  Oroville Landfill Cap. Sampled: 7/23/96°
11335 NE 122nd Way, Ste 100 Project Number: 6-914-10895 Received: 7/24/96
Kirkland, WA 98034 Project Manager: Curt Thompson Reported:  8/1/96

Metals by EPA 6010/7000 Series Methods

Batch Date Date Specific Reporting
Analyte Number Prepared  Analyzed Method Limit Result Units Notes*
5-2 B607392-02 Soll, dry wt,
Arsenic 6070801  7/24/96 731/96 EPA 6010A 10.0 ND mg/kg (ppm)
Barium " " " EPA 6010A 0.500 98.6
Cadmium " " " EPA 6010A 0.250 ND "
Chromium v " " EPA 6010A 0.500 20.4 "
Lead " " " EPA 6010A - 10.0 ND "
Selenium : " o " EPA 6010A 7.50 ND "
Mercury 6070662 - 7125196 EPA 7471A 0.0500 ND "
Silver © 6070680 ¢ " EPA 7760A 1.00 227 "

North Creek Analytical, Inc.

St:,Lc —

- Shannon J Stowell, Project Manager Page 3 of 3}




_ Environmental Laboratory Servicas

WSO,

BOTHELL = (206) 481-9200 w FAX 485.2992
SPOKANE = (509) 924-9200 = FAX 924-9290
PORTLAND = (503) 643-9200 = FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Agra Earth and Environmental Project: Oroville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number:  6-914-10895 Received: 7/24/96
Kitkland, WA 98034 Project Manager: Curt Thompson Reported:  8/1/96

Organochlorine Pesticides and PCBs by EPA Method 608

Batch Date Date Surrogate Reporting
Analyte Number  Prepared  Analyzed Limits Limit Result Uhits Notes*
S-1 B607392-01 Water
Aldrin 6070667  7/25/96 1126/96 ‘ 0.0400 ND ug/l (ppb)
alpha-BHC " " " 0.0200 ND "
beta-BHC " " " 0.0300 ND "
delta-BHC i " " 0.0200 ND "
gamma-BHC (Lindane) " " " 0.0300 ND "
Chlordane (tech) " v " 0.150 ND "
4,4°-DDD " " " 0.0400 0.0519 "
4,4-DDE " " " 0.0300 0.0727 "
4,4-DDT " " " 0.0900 0.169 "
Dieldrin " " " -~ 0.0700 ND "
Endosulfan I " " " 0.0300 0.0632 "
Endosulfan II " " " 0.0500 0.0950 N
Endosulfan sulfate " " " 0.0700 ND "
Endrin “ " " 0.0800 ND "
Endrin aldehyde " " " 0.0800 ND "
Heptachlor " " " . 0.0300 ND "
Heptachlor epoxide " " " 0.0300 ND "
Methoxychlor " " " 0.500 ND "
Toxaphene " " " 1.50 ND "
Aroclor 1016 " " " 0.100 ND "
Aroclor 1221 " " " 0.100 ND "
Aroclor 1232 " " " 0.100 ND "
Aroclor 1242 " " " _ 0.100 ND "
Aroclor 1243 " " " 0.100 ND "
Aroclor 1254 " » " 0.100 ND
Aroclor 1260 " " " 0.100 ND "o
Surrogate: TCX " " " 40.0-130 88.4 %

North Creek Analytical, Inc.

sel K

Shannon J Stowell, Project Manager

Page 4 of 31




i NORTH R
CREEK
i ANALYTICAL

|
AR ~nvironmental Laboratory Services

BOTHELL = (206) 481-5200 = FAX 485-2092
SPOKANE w (509) 924-9200 = FAX 924-9290
PORTLAND w (503) 643-9200 m= FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

LA gra Earth and Environmental

Project: Oroville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number: 6-914-10895 Received: 7/24/96
|Kirkland, WA 98034 Project Manager: Curt Thompson Reported: 8/1/96
Purgeables by EPA Method 624
Batch Date Date Surrogate “Reporting ]
JAnalyte Number Prepared  Analyzed Limits Limit Result Unilts Notes*
S-1 B607392-01 Water
Benzene 6070683  7/25/96 725/96 1.00 ND ug/l (ppb)
Bromodichloromethane " " " . 1.00 ND "
Bromoform " " " 1.00 ND "
Bromomethane " " " 1.00 ND "
Carbon tetrachloride " " " 1.00 ND W
Chlorobenzene " " " 1.00 ND "
Chloroethane " " " 1.00 ND "
Chloroform " " " 1.00 ND "
-|Chloromethane " " " 1.00 ND N
Dibromochloromethane "o " " 1.00 ND "
1,1-Dichlorocthane " " " ‘ 1.00 ND "
1,2-Dichloroethane " " " ] 1.00 ND "
1,1-Dichloroethene " " " 1.00 ND "
trans-1,2-Dichloroethene " " " 1.00 ND "
1,2-Dichloropropane " " " 1.00 ND "
cis-1,3-Dichloropropene " " " 1.00 ND "
trans-1,3-Dichloropropene " " " 1.00 ND "
Ethylbenzene " ) " " 1.00 ND "
Methylene chloride " " : " 5.00 ND "
1,1,2,2-Tetrachloroethane " " " 1.00 ND "
Tetrachloroethene " " " 1.00 ND "
Toluene " " " : 1.00 ND "
1,1,1-Trichloroethane . " " 1.00 ND "
t,1,2-Trichloroethane . " " 1.00 ND "
Trichlorogthene " " " 1.00 ND "
Vinyl chloride " " " ' 1.00 ND "
Surrogate; 1,2-DCA-d4 " " i 76.0-114 88.8 %
Surrogate: Toluene-d8 " i " 88.0-110 96.8 o
Surrogate: 4-BFB " " o 86.0-115 75.2 " il

North Creek Analytical, Inc.

skl K

Shannon J Stowell, Project Manager -

Page 5 of 31




WP

BOTHELL = {206) 481-9200 = FAX 485-2992
SPOKANE w (508) 924-9200 = FAX 924-9290
PORTLAND = (503) 643-9200 = FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Agra Earth and Environmental Project: Oroville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number:  6-914-10895 Received: 7/24/96
Kirkland, WA 98034 Project Manager:  Curt Thompson Reported: 8/1/96
Acid and Base/Neutral Extractables by EPA Method 625

Batch Date Date Surrogate Reporting
Analyte Number Prepared  Analyzed Limits Limit Result Units Notes*
§1 B607392-01 Water
Acenaphthene 6070668  7/25/96 7/29/96 10.0 ND ug/l (ppb)
Acenaphthylene " " " 10.0 ND "
Aniline v " . 10.0 ND "
Anthracene " " " 10.0 ND "
Benzidine Y " " 50.0 ND "
Benzoic Acid v " " 10.0 ND "
Benzo (&) anthracene " " " 3.00 ND v
Benzo (b} fluoranthene " " " 5.00 ND "
Benzo (k) fluoranthene " " " 5.00 ND "
Benzo (ghi) perylene " " " 5.00 ND "
Benzo (a) pyrene " " " 5.00 ND "
Benzyl alcohol " " " 10.0 ND "
Bis(2-chloroethoxy)methane " " " 10.0 ND "
Bis(2-chloroethyl)ether " " " ' 10.0 ND v
Bis(2-chloroisopropyl)ether " " " 10.0 ND "
Bis(2-ethylhexyl)phthalate " " " 20.0 ND "
4-Bromophenyl pheny! ether " " " 10.0 ND "
Butyl benzyl phthalate " " " 5.00 ND "
4-Chloroaniline . " r 5.00 ND "
2-Chleronaphthalene " " " ' 10.0 ND "
4-Chloro-3-methylphenol " " " 10.0 ND "
2-Chlorophenoi " " " 10.0 ND "
4-Chlorophenyl phenyl ether " " " 10.0 ND "
Chrysene " " " : . 5.00 ND "
Dibenzo (a,h) anthracene " - " " 5.00 ND "
Dibenzofuran ' " " o 10.0 ND
Di-n-butyl phthalate " " " 3.00 ND "
1,3-Dichlorobenzene " " " 5.00 ND "
1,4-Dichlorobenzene " " " 5.00 ND "
1,2-Dichlorobenzene " " " 5.00 ND "
3,3’-Dichlorobenzidine " ! " 10.0 ND "
2,4-Dichlorophencl " r " 10.0 ND "
Diethyl phthalate " " " 10.0 ND "
2,4-Dimethy!lphenol " " " 10.0 ND "
Dimethy] phthalate " " oo 10.0 ND "
4,6-Dinitro-2-methylphenol " " " 10.0 ND "
2,4-Dinitrophenol " " " 10.0 ND "
2,4-Dinitrotoluene " " " 10.0 ND "
2,6-Dinitrotoluene " oo " 10.0 ND "

North Creek Analytical, Inc. -

sl L

Shannon J Stowell, Project Manager

Page 6 of 31




"= NORTH ' BOTHELL » (206) 481-9200 m FAX 485-2992
'h. CREEK SPOKANE = (50) 924-9200 w FAX 924-9290

PORTLAND w» (503) 643-9200 w FAX 644-2202
e 2 i ANALYTICAL

_ Environmental Laboratory Services Correspondence to: 18938 - 120th Ave, NE, #101, Bothell, WA 98011
Agra Earth and Envirenmental Project: Oroville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number:  6-914-10895 Received: 7/24/96
Kirkland, WA 98034 Project Manager: Curt Thompson Reported: 8/1/96

Acid and Base/Neutral Extractables by EPA Method 625

Baich Date Date Surrogate Reporting
Analvie Number  Prepared  Analyzed Limits Limit Result Units Notes*
§-1 (continued) B607392-01 . Water
Di-n-octyl phthalate 6070668  7/25/96 7/29/96 5.00 ND . ug/l (ppb)
Fluoranthene " " " : 5.00 ND "
Fluorene " " " 10.0 ND "
Hexachlorobenzene o " " 10.0 ND "
Hexachlorobutadiene - " " " ) 5.00 - ND "
Hexachlorocyclopentadiene " " " 5.00 ND "
Hexachloroethane " " " 100 ND "
Indeno (1,2,3-¢d) pyrene - " " " 5.00 ND .
Isophorone " " " ' 10.0 ND "
2-Methylnaphthalene " " " 10.0 ND "
2-Methylphenal " " " _ : 10.0 ND "
4-Methylphenol " " " 10.0 ND Y
Naphthalene " " " ‘ 10.0 ND "
2-Nitroaniline " " "o 20.0 ND "
3-Nitroaniline " " " 10.0 ND "
4-Nitroaniline " v " 10.0 ND "
Nitrobenzene " " " 10.0 ND "
2-Nitrophenol " " " 10.0 ND "
4-Nitrophenol " " " 100 ND "
N-Nitrosodiphenylamine " " " , 10.0 ND "
N-Nitrosodi-n-propylamine " " v 10.0 ND "
Pentachlorophenol " " " . 16.0 ND "
Phenanthrene " " " 10.0 ND "
Phenol " " N 10.0 ND "
Pyrene " " " 5.00 NbP "
1,2,4- Tnchlorobenzene " v " 5.00 ND "
2,4,5-Trichlorophenol " " " 10.0 ND "
2,4,6-Trichlorophenol " " " 10.0 ND v
Surrogate: 2-FP " " v 21.0-160 94.5 %
Surrogate: Phenol-dé " " " 10.0-94.0 ’ 969 2
Surrogate: 2,4,6-TBP " " " 10.0-124 134 " 2
Surrogate: Nitrobenzene-d5 " " " 35.0-114 73.7 "
Surrogate: 2-FBP " " " 43.0-116 74.8 "
Surrogate: p-Terphenyl-d]4 " " " 33.0-141 : 102 "

North Creek Anal)itzl Inc.

Shannon J Stowell, Project Manager Page 7 of 31




W NORTH o

BOTHELL = (206) 481-9200 = FAX 485-2992
SPOKANE = (509) 924-9200 = FAX 924-9290
PORTLAND = (503) 643-3200 m» FAX 644-2202

_ Environmental Laboratory Services

Correspondence fo: 18938 - 120th Ave. NE, #101, Bothell, WA 98011

Agra Earth and Environmental Project: Oroville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number: 6-914-10895 Received: 7/24/96
Kirkland, WA 98034 Project Manager: Curt Thompson Reported: 8/1/96

Organochlorine Pesticides and PCBs by EPA Method 8081

Batch Date Date Surrogate Reporting
Analyte Number Prepared  Analyzed Limits Limit Result Units Notes*
S2 B607392-02 Soil, dry wt,
Aldrin 6070663  7/25/96 7/27/96 1.00 ND ug/ke (ppb)
alpha-BHC " " " 0.500 ND v
beta-BHC " " " 0.900 ND "
delta-BHC " " " 0.600 ND "
gamma-BHC (Lindane) "o " . 1.00 ND "
Chlordane (tech) " " " 1.00 ND "
4,4°-DDD v " " 1.00 194 "
4,4°-DDE " " " ' 1.00 145 "
4,4°-DDT " " " -~ 1.00 57.9 N
Dieldrin " " " © 200 ND v
Endosulfan 1 " n " . 1.00 53.3 "
Endosulfan I " " " 2.00 81.5 "
Endosulfan sulfate " " " 1.00 10.5 "
Endrin " " S _ 2.00 ND "
Endrin aldehyde " " " 2.00 ND "
Heptachlor " " " 1.00 ND "
Heptachlor epoxide " " " 1.00 ND "
Methoxychlor " " o 4.00 ND "
Toxaphene " " " " 500 NDoo
Aroclor 1016 " " " ' 50.0 ND "
Aroclor 1221 " " " 50.0 ND. "
Aroclor 1232 " " " 50.0 ND "
Aroclor 1242 v " " 50.0 ND "
Aroclor 1248 " " v 50.0 ND "
Aroclor 1254 " " " 50.0 ND "
Aroclor 1260 " " .o 50.0 ND "
Surrogate: TCX " " " 38.0-117 94.2 %

North Creek Analytica

1, Inc.
L K

Shannon J Sto“el] Project Manager

Page 8 of 31




-. NORTH LGSO,

— Environmental Labomtory Services

BOTHELL = (206} 481-9200 « FAX 485-2992
SPOKANE = (509) 924-9200 » FAX 924-9290
PORTLAND w (503) 643-9200 » FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Apra Earth and Environmental

Project: Oroville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number: 6-214-10895 Received: 7/24/96
Kirkland, WA 98034 Project Manager: Curt Thompson Reported:  8/1/96
Semivolatile Organic Compounds by EPA Method 8270
Batch Date . Date Surrogate Reporting .
Analyvte Number Prepared  Analyzed Limits Limit Result Units Notes*
52 B607392-02 Soil, dry wt,
Acenaphthene 6070661 7125196 8/1/9¢6 0.200 ND mg/kg (ppm}
Phenol " " " 0.200 ND. "
Acenaphthylene " " " ) 0.200 ND g
Aniline " v " 0.200 ND "
Bis{2-chloroethyl)ether " " " 0.200 ND "
2-Chlorophenol " " " 0.200 ND "
Anthracene " " " 0.200 ND "
1,3-Dichlorobenzene " " " 0.200 ND "
Benzidine " " " 0.500 ND "
1,4-Dichlorobenzene " " " 0.200 ND "
1,2-Dichlorobenzene " " oo 0.200 ND "
Benzo (a) anthracene " " " 0.200 ND "
Benzo (b) fluoranthene " " " 0.200 ND v
Benzyl alcohol . " i 0.200 ND v
2-Methylpheno! " " " 0.200 ND "
Benzo (k) fluoranthene " v " 0.200 ND "
Benzo (ghi) perylene " " " 0.200 ND "
Benzo (a) pyrene " " " 0.200 ND "
Bis(2-chloroisopropyl)ether " " " 0.200 ND "
N-Nitrosodi-n-propylamine " " " 0.200 ND "
4-Methylphenol " " " 0.200 0.234 "
Hexachlorocthane " " " 0.200 ND "
Nitrobenzene " " " 0.200 ND "
Bls(2~ethylhexyl)phthalate " " " 1.00 1,56 "
Isophorone " " " 0.200 ND "
2-Nitrophenol " u " 0.200 ND "
4-Bromopheny! phenyl ether " " " 0.200 ND "
2,4-Dimethylphenol " " " 0.200 ND "
Butyl benzy] phthalate " " " 0.200 ND "
Bis(2-chloroethoxy)methane " " " 0.200 ND "
Carbazole " " v -0.200 ND .
4-Chloroaniline " " " 0.200 ND "
Benzoic Acid " " " 1.00 ND "
2-Chloronaphthalene " " " 0.200 ND "
4-Chloro-3-methylphenol " " " 0.200 ND "
4-Chloropheny! phenyl ether " " " 0.200 ND v
Chrysene " " " T 0.200 ND "
Dibenzo (a,h) anthracene " " " 0.200 ND "
Dibenzofuran ND "

1] n " 0200

North Creek Analytical, Ing.

s o

~

Shannon [ Stowell, Project Manager

Page 9 of 31




# NORTH | R

BOTHELL m (206) 481-9200 = FAX 485-2992
'lﬂ CREEK SPOKANE w (509) 924-9200 = FAX 924-9290

PORTLAND = (503) 643-9200 » FAX 6544-2202
e 2 { ANALYTICAL -
— Environmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011
Agra Earth and Environmental Project: Oroville Landfil} Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number; 6-914-10895 Received: 7/24/96
Kirkland, WA 98034 ) Project Manager: Curt Thompson . Reported: 8/1/96

~ Semivolatile Organic Compounds by EPA Method 8270

Batch Date Date ‘Suirogate Reporting

Analyte MNumber  Prepared  Analyzed Limits Limit Result Units Notes*
8-2 (continued) B607392-02 Soil, dry wt.
Di-n-butyl phthalate 6070661  7/25/96 8/1/%6 1.00 ND mg/kg (ppm)
3,3"-Dichlorobenzidine " " " 1.00 ND
2,4-Dichlorophenol " o v 0.200 ND "
Dicthyl phthalate " " " _ 0.200 ND "
Dimethyl phthalate " " " 0.200 ND "
4,6-Dinitro-2-methylphenol " " " 1.00 ND "
2,4-Dinitrophenol " " " 1.00 *ND N
2,4-Dinitrotoluene " ' " " 0.200 ND "
2,6-Dinitrotoluene " " " 0.200 ND "
Di-n-octyl phthalate " " " 0.200 ND "
Fluoranthene " " " 0.200 ND "
Fluorene " " " 0.200 ND "
Hexachlorobenzene " " " 0.200 ND "
Hexachlorobutadiene " " " 0.200 ND N
Hexachlorocyclopentadiene " " " 0.200 ND "
Indeno (1,2,3-cd) pyrene " " " . 0.200 ND "
2-Methylnaphthalene " " " 0.200 ND "
Naphthalene - " " " 0.200 ND "
2-Nitroaniline " " " 1.00 ND "
3-Nitroaniline " " " 1.00 ND "
4-Nitroaniline " " " 1.00 ND "
4-Nitrophenol " v " 1.00 ND "
N-Nitrosodiphenylamine " " N . 0.200 ND "
Pentachlorophenol " " " 1.00 ND "
Phenanthrene oo " " 0.200 - WD "
Pyrene - " " " 0.200 ND "
1,2,4-Trichlorobenzene " " " 0.200 ND "
2,4,5-Trichlorophenol v " " 1.00 ND "
2,4,6-Trichlorophenol " " " 0.200 ND "
Surrogate: 2-FP " o o 21.0-100 112 % 2
Surrogate: Phenol-d6 " " S 10.0-94.0 98.2 " 2
Surrogate: 2,4,6-TBP " " " 10.0-124 75.8 "
Surrogate: Nitrobenzene-d3 " i " 35.0-114 62.7 "

_ Surrogate: 2-FBP " 4 " 43.0-116 89.5 "
Surrogate: p-Terphenyl-di4 “ ” " 13.0-141 ' 105 "

Norh Creek Analyncal?

Shannon J Stowell, Project Manager Page 10 of 31




' N 0 RTH ) unices;

BOTHELL = (206) 481-9200 = FAX 485-2992

& ﬁ CREEK : SPOKANE = (583) 924-9200 = FAX 924-9290
; PORTLAND = (503) 643-0200 w FAX 644-2202
g i ANALYTICAL

_ Enwronmenta! Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 980711
Agra Earth and Environmental Project: Oroville Landfili Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number: 6-914-10895 : Received: 7/24/96
Kirkland, WA 98034 Project Manager: Curt Thompson Reported: 8/1/96

Conventional Chemistry Parameters by APHA/EPA Methods

Batch Date Date _ Specific Reporting
Analyte Number Prepared  Analyzed Method Limit Result Units Notes*
8-1 . B607392-01 Water -
Total Organic Halides 6070704  7/26/96 726/96 EPA 9020 ‘ 0.0200 0.0204 mg/l (ppm)
S-2 B B607352-02 Soil, dry wt.
Extractable Organic Halides 6070654  7/25/96 7425196 EPA 9076 mod. 50.0 ND mg/kg (ppm)}

North Creek Analytical, Inc.

sl K

Shannon I Stowell, Project Manager Page 11 0£31




g . NORTH Umces:

BOTHELL = (206) 481-9200 m FAX 485-2992

.4 CREEK a (STORANE = (609 6246200 » X 521520
AP . ANALYTICAL T R

_ Environmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011
Agra Earth and Environmental Project: Oroville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number: 6-914-10895 Received: 7/24/96
Kirkland, WA 98034 Project Manager:  Curt Thompson Reported: 8/1/96

Dry Weight Determination

Sample Name LabID Matrix Result Units
52 B607392-02 Soil 66.2 %
North Creek Analylical, Inc. *Refer to end of report for text of notes.

sl &

Shannon J Stowell, Project Manager . Page 12 of 3]




“ NORTH | Ofﬁce‘BSC;.THELL (20t
& CREEK e
i ANALYTICAL o rweeEr

.. A

IR Fnvironmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE,
Agra Earth and Environmental Project:  Orovilie Landfill Cap. Sar
11335 NE [22nd Way, Ste 100 Project Mumber: 6-914-10895 Rec
Kirkland, WA 98034 Project Manager:  Curt Thompson Rep

Me'_.,t:al,s_‘ by EPA 200 Series Methods .
=~ Quality Control
Date Spike Sample QC Reporting Limit

Anaiyte Analyzed Level Result Result Units Recov. Limits
Batch: 6070660 Date Prepared: 7/25/96
Blank 6070660-BLK| Water
Mercury 7/25/96 : ND mg/l (ppm} 0.00100
Blank Spike - 6070660-BS1 Water :
Mercury 725196 0.00500 0.00537 mg/fl (ppm)  70.0-130
Duplicate 6070660-DUP1 B607408-01 Water
Mercury 7/25/96 ND ND mg/l (ppm}
Matrix Spike 6070660-MS1 B6(7408-01 Water
Mercury 1/25/96 0.00500 ND  0.00554 mg/l {(ppm)  75.0-125
Matrix Spike Dup 6070660-MSD1 B607408-01 Water
Mercury 7/25/96 0.00500 ND 0.00557 mg/l (ppm) 75.0-125
Batch: 6070675 Date Prepared: 7/24/96
Blank . 6070675-BLK1 Water
Barium 7125196 ND mg/l (ppin) 0.0100
Cadmium " ND " 0.00500
Chromium " ND " - 0.0100
Blank Spike : 6070675-BS1 Water
Barium /25196 2.00 1.49 mg/! (ppm) 70.0-130
Cadmium " 1.00 0.754 " 70.0-130
Chromium " 1.00 0.789 " 70.0-130
Duplicate 6070675-DUP] B607376-02 Water
Barium 7/25/96 0.0397 0.0417 mg/! {(ppm)
Cadmium " ND ND "
Chromium " ND ND "
Matrix Spike 6070675-MS1 B607376-02 Water
Barium 7125196 2.00 0.0397 1.36 mg/l (ppm)  75.0-125
Cadmium " 1.00 ND 0.635 " 75.0-125
Chromium " Lo ND 0.649 " 75.0-125
Matrix Spike Dup 6070675-MSD1 B607376-02 Water
Barium ) 7/25/96 2.00 0.0397 1.39 mg/l (ppm) . 75.0-123

North Creek Analytical, Inc,

sl e 4\{

Shannon J Stowell, Project Manager




P ANALYTICAL

[ M ] \
W Fnvironmental Laboratory Services

Offices:

BOTHELL = (206) 481-9200 m FAX 485-2992
SPOKANE = (509) 924-9200 w FAX 924-9290
PORTLAND = (503) 643-9200 m FAX 644-2202

Correspondence to: 18939 - 120th Ave, NE, #101, Bothell, WA 98011

Agra Earth and Environmental
11335 NE 122nd Way, Ste 100

Project: Oroville Landfill Cap.
Project Number: 6-914-10895

Sampled: 7/23/96
Received: 7/24/96

Kirkland, WA 938034 Project Manager: Curt Thompson Reported: 8/1/96
Metals by EPA 200 Series Methods
" 7 Quality Control -

Date Spike Sample QC Reporting Limit Recov. RPD RFD
Analyte Analyzed Level Resukt . Result Units Recov. Limits %  Limit % Notes*
iMatrix Spike Dup (continued) 6070675-MSD1  B607376-02 Water
Cadmium 7/25/96 1.00 ND 0.642 mg/l (ppm)  75.0-125 642 200 110 3
Chromium " 1.00 ND 0649 - " 75.0-125 649 200 -0 3
Batch: 6070717 , Date Prepared: 7/24/96
Blank 6070717-BLK1 Water
Silver 7/26/96 ND mg/l (ppm} 0.0200
Blank Spike 6070717-BS1 Water
Silver 7/26/96 0.250 0.236 mg/l (ppm) 70.0-130 944
Duplicate- 6_070717-DUP1 Water
Silver 7/26/96 ND mg/l (ppm) 20.0
Matrix Spike 6070717-MS1 Wafter
Silver 7/26/96 0.250 0.238 mg/ (ppm) 75.0-125  95.2
Matrix Spike Dup 6070717-MSD1 Water
Silver 126/96 0.250 0.237 mg/l (ppm) 75.0-125 948 200 0.420
Batch; 6070727 Date Prepared: 7/25/96
Blank 6070727-BLK1 Water
Arsenic 29196 ND mg/l (ppm) 0.00400
Selenium " ND v 0.00500
Blank Spike 6070727-BS1 Water
Arsenic 7/29/96 0.0500 0.0531 mg/ (ppm) 70.0-130 106
Selenium " 0.0250 0.0269 " 70.0-130 108
Duplicate 6070727-DUP1 Water
, Arsenic 7/29/96 ND mg/l (ppm) 20.0
Selentum " ND " 20.0
Matrix Spike 6070727-MS1 Water ‘
Arsenic 7/29/96 0.0500 0.0459 mg/l {ppm) 75.0-125 918
Selenium " 0.0250 0.0254 " 75.0-125 102
Matrix Spike Dup 6070727-MSD1 Water
Arsenic 7/29/56 0.0500 0.0482 mg/l (ppm) 75.0-125 964 200 4.77

North Creek Analvtical, Inc.

e

Shannon J Stowell, Project Manager

Page 14 of 31




st NORTH
4 CREEK

|
I Cnvironmental Laboratory Services

Offices:

BOTHELL » (206) 481-9200 = FAX 485-2992
SPOKANE » (509) 924-9200 = FAX 924-9290
PORTLAND = {503) 643-9200 = FAX 644-2202

Correspondence fo: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Agra Earth and Environmental
11335 NE 122nd Way, Sie 100

Project: Oroville Landfill Cap.
Project Number: 6-914-10895

Sampled: 7/23/96
Received: 7/24/96

Kirkland, WA 98034 Project Manager: Curt Thompson Reported: 8/1/96
Metals by EPA 200 Series Methods -
* Quality Control- . .~ -
Date Spike Sample QC , Reporting Limit Recov. RPD RPD

Analyte Analyzed Level Result Result Units Recov. Limits % Limit % NMotes*
Matrix Spike Dup (continued) 6070727-MSD1 Water

Selenivm 7/29/96 0.0250 0.0283 mg/l (ppm) 75.0-125 113 200 103
Batch: 6070746 Date Prepared: 7/25/96

Blank 6070746-BLK1 - Water

Lead 7/29/96 ND mg/t {(ppm} 0.00200

Blank Spike 6070746-BS1 Water

Lead 7/29/96 0.0250 0.0305 mg/l (ppm}) 70.0-130 122
-Duplicate 6070746-DUP1 Water

Lead 7/29/96 ND mg/l (ppm) 20.0

Matrix Spike 6070746-MS1 Water

Lead 7/29/96 0.0250 0.0284 mg/l (ppm) 75.0-125 114

Matrix Spike Dup 6070746-MSD1 Water

Lead 7729196 0.0250 0.0305 mg/l {ppm) 75.0-125 122 200 6.89

North Creek Analyticat, Inc.

schk{

Shannon J Stowell, Project Manager
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yess NORTH
. & CREEK
S ANALYTICAL

[ |
I ~nvironmental Laboratory Services

Offices:

BOTHELL = (206) 481-3200 = FAX 485-2992
SPOKANE = (509) 924-9200 = FAX 924-9290
PORTLAND = (503) 643-9200 m FAX 644-2202

Cofre_spondence to; 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Agra Earth and Environmental
11335 NE 122nd Way, Ste 100
Kirkland, WA 98034

Project: Oroville Landfill Cap.
Project Number: 6-914-10895

Project Manager:  Curt Thompson

Sampled: 7/23/96
Received: 7/24/96
Reported: 8/1/96

Metals by EPA 6010/7000 Series Methods -

,Quality Control ~

Date. Spike Sample QC Reporting Limit Recov. RPD RPD
Analyte Analyzed Level Result Result Units Recov. Limits %  Limit % WNotes*
Batch: 6070662 Date Prepared: 7/24/96
Blank 6070662-BLK1 Soil, dry wt.
Mercury 725196 ND mg/kg (ppm) 0.0500
Blank Spike 607(662-BS1 Soil, dry wt.
Mercury 7425196 0.250 0.266 mg/kg (ppm)  70.0-130 106
Duplicate 6070662-DUPL B607392-02 Sail, dry wt,
Mercury 25196 _ ND ND mg/kg (ppm) 20.0
Matrix Spike 6070662-MS1 B607392-02 Soil, dry wt.
Mercury 7/25/96 0.378 ND 0.486 mg/kg (ppm) 75.0-125 129 3
Matrix Spike Dup 6070662-MSD1 B607392-02 Soil, dry wt.
Mercury 7425196 0.378 ND 0478  mgkg (ppm) 75.0-125 126 200 235 3
Batch: 6070680 Date Prepared: 7/24/96
Blank 6070680-BLK1 Soil, dry wt.
Silver 725196 ND mg/kg (ppm) 1.00
Blank Spike 6070680-BS1 Soil, dry wt.
Silver 7125196 12.5 11.3 mg/kg (ppm) 70.0-130 904
Duplicate 607068¢-DUP1 B607392-02 Soil, dry wt,
Silver 725196 2.27 1.51 mg/kg (ppm) 20.0 402
Matrix Spike 6070680-MS1 B607392-02 Soil, dry wt. .
Silver 725196 18.9 2.27 15.4 mg/kg (ppm) - 75.0-125  69.5 3
Matrix Spike Dup 6070680-MSD1 . B607392-02 Soil, dry wt,
Silver 712596 18.9 2.27 15.7 mg/kg (ppm) 75.0-125 711 200 2.8 3
Batch: 6070801 Date Prepared; 7/24/96
Blank 6070801-BLK1 Soil, dry wt.
Arsenic 7/31/96 ND mg/kg (ppm) 10.0
Barjum " ND " 0.500
Cadmium " ND " 0.250
Chromium " ND " 0.500
Lead " ND " 10.0

Norih Creek Analytical, Inc.

sl ot

Shannon J Stowell, Project Manager
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— Environmental Laboratory Services

Offices:

BOTHELL = (206) 481-9200 m FAX 485-2992
SPOKANE = (509) 924-9200 = FAX 924-9290
PORTLAND w (503) 643-9200 w FAX 644-2202

Cormrespondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Agra Earth and Environmental Project:  Qroville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number:  6-914-10895 Received: 7724196
Kirkland, WA 98034 Project Manager: Curt Thompson Reported: 8/1/96
~Metals by EPA 6010/7000 Series Methods
Quahty Control

‘ Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analvie Analyzed Level Result Result Units Recov. Limits %  Limit % WNotes*
Blank (continued) 6070801-BLK1 Soil, dry wt. .
Selenium 7131196 ND mg/kg (ppm) 7.50
Blank Spike 6070801-BS1 Soil, dry wt.
Arsenic 7/131/96 50.0 419 mg/kg (ppm) 70.0-130 838
Barium " 50.0 83.2 " 70.0-130 166
Cadmium " 50.0 41.8 " 70.0-130 836
Chromium " 50.0 43.1 " 70.0-130  86.2
Lead " 50.0 419 " 70.0-130  83.8
Selenium " 50.0 3z v 70.0-130 776
Duplicate 6070801-DUP] . B607443-01 Soil, dry wt,
Arsenic 7/31/96 ND ND mg/kg (ppm) 20.0 0
Barjum " 274 28.3 ! 200  3.23
Cadmium " ND ND " 20.0 0
Chromium " 15.5 15.4 " 20.0 0.647
Lead " ND ND " 20.0 0
Selenium " ND ND " 20.0 0
Maitrix Spike 6070801-MS1 B607443-01 Soil, dry wi,
Arsenic 1131196 ND 33.2 mg/kg (ppm) 75.0-125 664 3
Barium N 274 118 " 150-125  90.6
Cadmium " ND 394 " 75.0-125 788
Chromivm - " 15.5 . 58.7 " 75.0-125 864
Lead " ND 43.5 " 75.0-125 871
Selenium " ND - 41.2 " 75.0-125 824
Matrix Spike Dup 6070801-MSD1 Soil, dry wt,
Arsenic 7/31/96 ND 394 mg/kg (ppm}  75.0-125 788 200 171
Barium " 274 112 " 75.0-125 846 200 685
Cadmium " ND 393 v 75.0-125 786  20.0 0.254
Chromium " 15.5 60.6 " 75.0-125 90,2 200 430
Lead " ND 43.8 " 75.0-125 876 200 0.572
Selenium " ND 34,7 ! 75.0-125 694 200 171 3

Norh Creek Analytical, Ipc.

Shannon J Stowell, Project Manager
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i NORTH
™ & CREEK
AP ANALYTICAL

_ Environmenial Laboratory Services

Offices:

BOTHELL w» (206) 481-9200 m FAX 485-2992
SPOKANE w (509) 924-9200 m FAX 924-8290
PORTLANG w (503) 643-9200 m FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Bothelt, WA 98011

Agra Earth and Environmental
11335 NE 122nd Way, Ste 100
Kirkland, WA 98034

Sampled: 7/23/96
Received: 7/24/96
Reported:  8/1/96

Project: Oroville Landfill Cap.
Project Number:  6-914-10895
Project Manager: Curt Thompson

Organochlorme Pesticides and PCBs by EPA Method 608

Quahty Control
Date Spike Sample QC Reporting Limit Recov. RPD  RPD
Analyte Analyzed Level Result Result Units = Recov. Limits %  Limit % Notes*

Batch: 6070667

Date Prepared: 7/25/96

Blank 6070667-BLK1 ' Water

Aldrin 7/26/96 ND ug/l (ppb) 0.0400
alpha-BHC " ND " 0.0200
beta-BHC " ND v 0.0300
delta-BHC " ND " 0.0200
gamma-BHC {Lindane) " ND " 0.0300
Chlordane (tech) " ND " 0.150
4,4-DDD " ND " 0.0400
4,4-DDE " : ) ND " 0.0300 .
4,4-DDT " ND " 0.0900
Dieldrin v ’ . ND " 0.0700
Endosulfan I " ND " 0.0300
Endosulfan II " ND " 0.0500
Endosulfan sulfate " ND " 0.0700

Endrin " ND " 0.6800

Endrin aldehyde " ND " 0.0800
Heptachlor " ND " 0.0300
Heptachlor epoxide " ND " 0.0300
Methoxychlor " ND " 0.500
Toxaphene " ND Y 1.50

Aroclor 1016 " ND " 0.100

Aroclor 1221 " ND " 0.160

Aroclor 1232 " ND . : 0.160

Aroctor 1242 " ND " 0.100

Aroclor 1248 v ND " 0,100

Aroclor 1254 " ND " 0,100

Aroclor 1260 v ND " 0.100
Surrogate: TCX " 0.200 0.161 " 40.0-130  80.5
Blank Spike 6070667-BS1 Water

Aldrin 7/26/96 0.250 0.255 ug/l (ppb} 45.0-143 102
gamma-BHC (Lindane) " 0.250 0.212 " 45.0-147  84.8
Heptachlor " 0.250 0.228 " 37.0-156 91.2
Aroclor 1260 " 10.0 . 137 " 33.0-122 737
Surrogate: TCX " 0.200 0.165 " 40.0-130 825
Blank Spike Dup 6070667-BSD1 Water

Aldrin 7/26/96 0.250 0.239 ug/l (ppb) 45.0-143 104 360 1.94

North Creek Analytical, Inc.

st;z_ X _.

Shannon J Stowell, Project Manager
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' CREEK

".' N o RTH Offices:

BOTHELL = (206) 481-9200 w FAX 485.-2992
SPOKANE w (509) 924-9200 = FAX 924-9290

PORTLAND w (503) 643-9200 m FAX 644-220
SrgP. ANALYTICAL | e

— Environmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011
Agra Earth and Environmental Project: Oroville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number: 6-914-10895 Received: 7/24/96
Kirkland, WA 98034 Project Manager:  Curt Thompson Reported: 8/1/96

R Organochlorme Pestlcides and PCBs by EPA Method 608 :

. Quality Control .~ ..~

Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analyte Analyzed Level Result Result Units Recov. Limits %  Limit % Notes*
Blank Spike Dup (continued) 6070667-BSD1 Water
gamma-BHC (Lindane) 7/26/96 0.250 0.220 ug/l (ppb) 45.0-147 880 - 250 370
Heptachlor " T 0.250 0.238 " 37.0-156 952 37.0 429
Aroclor 1260 " 10.0 F .67 " 33.0-122 767 21.0 399
Surrogate: TCX " 0.200 0.170 " 40.0-130  85.0

North Creek Analytical, Inc.

st cqé

Shannon I Stowell, Project Manager

Page 19 0f 31




; “ N ORTH | Offices:
& 2 ANALYTI CAL

ﬂ Environmental Laboratory Services

BOTHELL w (206) 481-9200 m FAX 485-2092
SPOKANE » (509) 924-9200 = FAX 924-9290
PORTLAND w (503) 643-9200 m FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Botheli, WA 98011

Agra Earth and Environmental Project:  Oroville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number: 6-914-10895 Received:  7/24/96
Kirkland, WA 98034 Project Manager: Curt Thompson Reported: 8/1/96

Purgeables by EPA -Method 624

Quality Control
Date Spike Sample QC - Reporting Limit Recov. RPD RPD
Analyte Analyzed Level Result Result Units Recov. Limits % Limit % Notes*

Batch: 6070683

Date Prepared: 7/25/96

Blank 6070683-BLK1 Water

Benzene 7/25/96 ND ug/l (ppb) 1.00
Bromodichloromethane " ND v 1.00
Bromoform o ND " 1.00
Bromomethane v ND " 1.00

Carbon tetrachloride " ~ ND " 1.00
Chlorobenzene " ND " 1.00
Chloroethane " ' " ND " 1.00
Chloroform - " ND " . 1.00
Chloromethane . : ND " ) 1.00
Dibremochloromethane Y ND " 1.00
1,1-Dichloroethane " ND " 1.00
1,2-Dichloroethane " B ND " 1.00
1,1-Dichloroethene " ND " 1.00
trans-1,2-Dichloroethene " ND " 1.00
1,2-Dichloropropane " ND " 1.00
cis-1,3-Dichloropropene . ND " 1.00
trans-1,3-Dichloropropene " ND " 1.00
Ethylbenzene " ND " 1.80
Methylene chloride " ND " 5.00
1,1,2,2-Tetrachloroethane " ND " 1.00
Tetrachloroethene " ND " 1.00
Toluene " ) ND " 1.00
1,1,1-Trichloroethane " ND " 1.00
1,1,2-Trichloroethane v ND " 1.00
Trichloroethene " ND " ' 1.00

Vinyl chloride " ND " 1.00
Surrogate: 1,2-DCA-d4 " 12.5 113 " 76.0-114 92,0
Surrogate: Toluene-d8 " 12.5 119 “ 88.0-110 952
Surrogate: 4-BFB " 12.5 11.0 " 86.0-115  §8.0
Matrix Spike 6070683-MS1 B607393-09 Water

Benzene 7125196 20.0 ND 18.4 ug/l (ppb} 85.0-114 92.0
Chlorobenzene " 20,0 ND 18.5 "o 89.0-109 925
1,1-Dichloroethene " 20.0 ND 18.1 " ) 52.0-145  90.5
Toluene " 20.0 ND 18.2 " 87.0-112 910
Trichloroethene " 20.0 ND 183 " 87.0-113 915
Surrogate: 1,2-DCA-d4

" 12.5 126 " 76.0-114 10}

North Creek Analytical, Inc.

sel o

Shannon J Stowell, Project Manager
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N o RTH Offices:

BOTHELL m (206) 481-9200 m FAX 485-2992

' CREEK PORTUAND = (03 645-0200 » FAX 544.2202
n - [ -
i ANALYTICAL

—»_ il _
I Environmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Agra Earth and Environmental Project: Oroville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number:  6-914-10895 Received: 7/24/96
Kirkland, WA 98034 Project Manager: Curt Thompson Reported:  8/1/96
- . Purgeables by EPA Method 624 - ' -
' Quality Control

Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analyte Analyzed Level Result Result Units Recov, Limits % Limit % Notes*
Matrix Spike (continued) 6070683-MS1 B607393-09 Water
Surrogate: Toluene-d8 7/25/06 12,5 12.f ug/l (ppb) 88.0-110 968
Surrogate: 4-BFB " 12.5 10.6 " 86.0-115 848
Matrix Spike Dup 6070683-MSD1 B607393-09 Water .
Benzene 712596 20.0 ND 18.3 ug/l (ppb) 8§5.0-114 915 10.0 0.545
Chlorobenzene " 20.0 ND 18.8 " 89.0-109 940 110 161
1.1-Dichloroethene " 20.0 ND 18.1 " 52.0-145 905 14.0 0
Toluene " 20.0 ND 18.0 v 87.0-112  9%0.0 120 110
Trichloroethene " 20.0 ND 18.0 v §7.0-113 90,0 100 1.65
Surrogate: 1,2-DCA-d4 * 125 12.6 " 76.0-114 101
Surrogate: Toluene-d8 " 125 - 120 " 88.0-110  96.0
Surrogate: 4-BFB - 125 10.9 " 86.0-115 87.2

North Creek Analytical, Inc.

sl 7

Shannon J Stowell. Project Manager Page 21 of 31



‘ ANALYTICAL

_ Environmental Labomtory Services

Offices:

BOTHELL w» (206) 481-9200 » FAX 485-2392
SPOKANE » (509) 924-9200 m FAX 924-3290
PORTLAND w (503) 643-9200 = FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Agra Earth and Environmental
11335 NE 122nd Way, Ste 100
Kirkland, WA 98034

Project:  Oroville Landfill Cap.

Project Number:  6-914-10895
Project Manager: Curt Thompson

Sampled: 7/23/96
Received: 7/24/96
Reported:  8/1/96

Acid and Base/Neutral Extractables by EPA Method 625

Quality Control

Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analyvie Analyzed Level Resuit Result Units Recov. Limits %  Limit % Notes*
Batch: 6070668 Date Prepared;_7/25/96
Blank - 6070668-BLK1 Water
Acenaphthene 7/29/96 ND ug/l (ppb) 10.0
Acenaphthylene " ND " 10.0
Aniline " ND " 10.0
Anthracene " ND " 10.0
Benzidine " ND Y 50.0
Benzoic Acid " ND " 10.0
Benzo (a) anthracene " 7 ND " 5.00
Benzo (b) flucranthene " ND " 5.00
Benzo (k) fluoranthene . ND " 5.00
Benzo (ghi) perylene " "ND " 5.00
Benzo (a) pyrene " ND " 5.00
Benzyl alcohol " ND " 10.0
Bis(2-chloroethoxy)methane " ND " 10.0
Bis(2-chloroethyl)ether " - ND " 10.0
Bis(2-chloroisopropyl)ether " ND " 10.0
Bis(2-ethylhexyl}phthalate " ND " 20.0
4-Bromophenyl phenyl ether " ND " 10.0
Butyl benzy! phthalate " ND " 5.00
4-Chloroaniline Y ND " 5.00
2-Chleronaphthalene " ND " '10.0
4-Chloro-3-methylphenol " ‘NDp " 10,0
2-Chlorophenol " ND " 10.0
4-Chlorophenyl pheny! ether " ND " 10.0
Chrysene " ND " 5.00
Dibenzo (a,h) anthracene " ND " 5.00
Dibenzofuran " ND " 10.0
Di-n-butyl phthalate " ) ND " 5.00
1,3-Dichlorobenzene " : ND " " 5.00
1,4-Dichlorobenzene L o ND " 5.00
1,2-Dichlorobenzene " ND " 5.00
3,3 "-Dichlorobenzidine " ND . 10.0
2,4-Dichlorophenol " ND " 10.0
Diethyl phthalate " . ND O 100
2,4-Dimethylphenel " ND " 10.0
Dimethy] phthalate " ND " 10.0
4,6-Dinitro-2-methylphenol " ND - " 10.0
2,4-Dinitrophenol " ND ! 10.0

North Creek Analytical. Inc.

sel o L7

Shannon J Stowell, Project Manager
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‘ ANALYTICAL

_ Environmental Laboratory Services

Offices:

BOTHELL = (206) 481-9200 w FAX 485-2092
SPOKANE = (509} 924-9200 w FAX 924-9290
PORTLAND = (503) 643-9200 w FAX 644.2202 -

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 88011

Agra Earth and Environmental
11335 NE 122nd Way, Ste 100
Kirkland, WA 98034

Project: Oroville Landfill Cap.

Project Number: 6-914-10895
Project Manager:  Curt Thompson

Sampled: * 7/23/96
Received: 7/24/%6
Reported: 8/1/96

-~ Acid and Base/Neutral Exfractables by EPA Method 625

Quality Control

Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analyte Analyzed Level Result Result Units Recov. Limits %. Limit % Noles*
Blank (continued} 6070668-BLK1 Water
2,4-Dinitrotoluene 7/29/96 ND - ug/l{pph) 10.0
2,6-Dinitrotoluene " ND " 10.0
Di-n-octyl phthalate " ND " 5.00
Fluoranthene " ND " 5.00
Fluorene " ’ ND " 10.0
Hexachlorobenzene " ND " 10.0
Hexachlorobutadiene " ND " 5.00
Hexachlorocyclopentadiene ! ND ) 5.00
Hexachloroethane " ND " 10.0
indeno (1,2,3-cd) pyrene " . ND " 5.00
Isophorone " ND " 10.0
2-Methylnaphthalene " . ND " 10.0
2-Methylphenol " ND " 10.0
4-Methylphenol " ND " 10.0
Naphthalene N ND " 10.0
2-Nitroaniline " ND " 20.0
3-Nitroaniline " ' ND " 10.0
4-Nitroatiline " ND " 10.0
Nitrobenzene " i ND " 10.0
2-Nitrophenol " ND " 10.0
4-Nitrophenol " ND " 10.0
N-Nitrosediphenylamine " , ND . 10.0
N-Nitrosodi-n-propylamine " ND " 10.0
Pentachlorophenol " : ND " 10.0
Phenanthrene " ND " 10.0
Pheno L ND " 10.0
Pyrene " ND " 5.00
1,2,4-Trichlorobenzene " ND " 5.00
2,4,5-Trichlorophenol " ~ ND " 10.0
2,4,6-Trichlorophenol " ND " 10,0
Surrogate: 2-FP " 100 71.6 " 21.0-100 716
Surrogate: Phenol-d6 " 100 77.2 " 10.0-94.0  77.2
Surrogate: 2,4,6-TBP v 100 113 o 10.0-124 115
Surrogate: Nitrobenzene-d} " 100 66.4 " 35.0-114 664
Surrogate: 2-FBP " 100 . 72.6 " 43.0-116 726
Surrogate: p-Terphenyl-di4 " 100 101 " 33.0-144 101

North Creek Analytical, Inc.

el &

Shannon J Stowell, Project Manager
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Offices:

BOTHELL = {206) 481-9200 w FAX 485-2992
SPOKANE = (508) 924-9200 w FAX 924-9200
PORTLAND w {503) 843-9200 » FAX 544-2202

_ Environmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Agra Earth and Environmential Project: Oroville Landfill Cap. ‘ Sampled: 7/23/96

11335 NE 122nd Way, Ste 100 Project Number: 6-914-10895 Received: 7/24/96

Kirkland, WA 98034 : Project Manager: Curt Thompson Reported: 8/1/96

Acid and BasefNeutral Extractables by EPA Method 625
= : Quality Control -
Date Spike Sample QcC Reporting Limit Recov. RPD RPD

Analyte Analyzed Level Result Result Units Recov. Limits % Limit % Notes*
Blank Spike S 6070668-BS1 Water

Acenaphthene 7/29/96 100 83.8 ug/l (ppb) 49.0-85.0 83.8

4-Chloro-3- methy]phenol " 200 169 " 45.0-104 845

2-Chlorophenol " 201 166 " 42.0-840 826

1,4-Dichlorobenzene " 100 69.8 " . 40.0-87.0 69.8

2 4-Dinitrotoluene " 100 83.6 " 42,0-106  83.6

4-Nitrophenol " 200 147 " 48.0-87.0 735
N-Nitrosodi-n-propylamine " 100 : 123 " 53.0-108 123 3
Pentachlorophenol " 200 214 " 54.0-109 107
Phenol ) " 200 135 " 40.0-90.0 675
Pyrene " 100 70.2 " 53.0-92.0 702

1,2,4-Trichlorobenzene " 100 67.0 " 44,0940 © 67.0
Surrogate: 2-FP " 100 82.0 " 21.0-100 820
Surrogate: Phenol-d6 ‘ " 100 376 " 10.0-940 576
Surrogate: 2,4,6-TBP " 100 144 " 10.0-124 144 2
Surrogaie: Nitrobenzene-d3 " 100 75.0 " 35.0-11¢4  75.0
Surrogate; 2-FBP "o 100 81.2 " 43.0-116 81.2
Surrogate: p-Terphenyl-dI4 " - 100 99.2 " 33.0-141  99.2.
Blank Spike Dup 6070668-BSD1 Water
Acenaphthene 7129196 100 74.8 ug/l (ppb) 49.0-85.0 748 17.0 113
4-Chloro-3-methylphenol v 200 158 . 45.0-104  79.0 420 673
2-Chlerophenol " 201 : 162 " 42,0-840 806 290 245
1,4-Dichlorobenzene : " 100 732 " 40.0-87.0 732 340 476
2,4-Dinitrotoluene " ~ 100 76.6 " 420-106 766 21.0 874
4-Nitrophenol " 200 127 " 48.0-87.0 635 390 146
N-Nitrosodi-n-propylamine " 100 121 " 53.0-108 121 © 170 1.64 3
Pentachlorophenol " 200 : 192 " ©54.0-109  96.0 410 108
Phenol " 200 121 " 40.090.0 605 260 109
Pyrene " 100 66.4 " 53.0-92.0 664 150 556

1,2 4-Trichlorobenzene " 100 66.6 " 44.0-940 666 29.0 0.599
Surrogate: 2-FP v 100 78.4 " 21.0-100 784
Surrogate: Phenol-d6 " 100 68.8 . 10.0-940 688
Surrogate: 2,4,6-TBP oo 100 125 " 10.0-124 125 2
Surrogate: Nitrobenzene-d5 " 100 7.2 350-114 712 '
Surrogate: 2-FBP " 100 73.0 " 43.0-116 730
Surrogate: p-Terphenyl-di4 " 100 108 " 33.0-141 108

North Creek Analytical, Inc.
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Shannon J Stowell, Project Manager Page 24 of 31




. NORTH - urices:

P BOTHELL = (206) 481-9200 w FAX 485-2992
' -Q CREEK SPOKANE m (509) 924-0200 = FAX 924-9290

AN ALYTI C AL PORTLAND = (503) G43-9200 = FAX 644-2202

— Environmental Laboralory Services Cormrespondence to: 18932 - 120th Ave. NE, #101, Bothell, WA 98011
Agra Earth and Environmental Project:  Oroville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number: 6-914-10893 Received: 7/24/96
Kirkland, WA 98034 Project Manager: Curt Thompson Reported: 8/1/96

Organochlorme Pesttcndes and PCBs by EPA Method 8[}81

Quallty Control ~
Date _ Spike Sample QC Reporting Limit Recov. RPD RPD
Analyle Analyzed Level Result Result Units Recov. Limits % Limit % WNotes*

Batch: 6070663

Date Prepared: 7/25/96

Blank 6070663-BLK1 Soil, dry wt.

Aldrin 71277156 ND ug/kg (ppb) 1.00
alpha-BHC " ND " 0.500
beta-BHC " ND " 0.900
delta-BHC " ND " 0,600
gamma-BHC (Lindane) " ND Y 1.00
Chlordane (tech) " : ND " 1.00
4,4’-DDD " ND " 1.00
4,4’-DDE " ND " 1.00
4,4°-DDT " ND " .1.00

Dieldrin " _ ND " 2.00
Endosulfan 1 " ND " 1.00
Endosulfan II " ND " 2.00
Endosulfan sulfate " ND " 1.00

Endrin " ND " 2.00

Endrin aldehyde " ND " 2.00
Heptachlor Y ND " ] 1.00
Heptachlor epoxide " ND " 1.00
Methoxychlor " ND " 4.00
Toxaphene " ND " 50.0

Aroclor 1016 " ND " 500
Aroclor 1221 " ND " 50.0

Aroclor 1232 " . ND " 50.0

Aroclor 1242 "o ND " 50.0

Aroclor 1248 " ND " 50.0

Aroclor 1254 " ND " 50.0 -
Aroclor 1260 " ND " : 50.0
Surragate: TCX " 6.67 6.28 o 380-117 9.2
Matrix Spike 6070663-MS1 B607392-02 Soil, dry wt.

Aldrin 7/27/96 126 ND = 927 ug/kg (ppb)  35.0-138 736
gamma-BHC (Lindane) " _ 12.6 ND 11.6 " 44.0-137 921 .
Heptachlor " 12.6 ND 948 " 40.0-146 752
Aroclor 1260 " 503 ND 332 " 37.0980 66.0
Surrogate: TCX " 10.1 9.66 N 38.0-117 956
Matrix Spike Dup 6070663-MSD1 B607392-02 Soil, dry wt.

Aldrin 7/27/96 12.6 ND 9.49 ug/kg (ppb)  35.0-138 753  33.0 228

North Creek Analytical, Inc.

sl o~

Shannon I Stowell, Project Manager
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— Environmental Laboratory Services

onces;

BOTHELL = (206) 481-9200 = FAX 485-2992
SPOKANE = (509) 924-9200 = FAX 924-9290
PORTLAND = {503) 643-9200 w FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Apra Earth and Environmental Project:  Oroville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number: 6-914-10895 Received: 7/24/96
Kirkland, WA 98034 Project Manager: Curt Thompson Reported: 8/1/96

Organochlorme Pesticides and PCBs by EPA Method 8081

Quality Control -

Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analyte Analyzed Level Result Result Units Recov. Limits % Limit % Notes*
Matrix Spike Dup (continued) 6070663-MSD1 B607392-02 Soil, dry wt.
gamma-BHC (Lindane) 7/27196 12.6 ND 12.5 ug/kg (ppb)  44.0-137 992 350 7.42
Heptachlor " 12.6 ND 8.61 " 40.0-146 683 320 9.62
Aroclor 1260 " 503 ND 350 " 37.0-980 696 38.0 531
Surrogate: TCX " 101 9.73 " 38.0-117 963

North Creek Analytical, Inc.

S(ZILQK

Shannen I Stowell, Project Manager
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_ Environmental Laboratory Services

rrices:

BOTHELL a (206) 481-9200 w FAX 485-2992
SPOKANE = (509) 924-9200 w FAX 924-9290
PORTLAND = (503) 643-9200 = FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Agra Earth and Environmental
11335 NE 122nd Way, Ste 100
Kirkland, WA 98034

Project: Oroville Landfilt Cap.

Project Number:  6-914-10895
Project Manager: Curt Thompson

Sampled: 7/23/96
Received: 7/24/96
Reported: 8/1/96

Semwolatlle Organic Compounds by EPA Method 8270

Quality Control
Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analyte ) Analyzed Level Result Result Units Recov. Limits % Limit % Notes*

Batch: 6070661

Blank

Acenaphthene

Phenol

Acenaphthylene

Aniline
Bis(2-chloroethyl)ether
2-Chloropheno!
Anthracene
1,3-Dichlorobenzene
Benzidine
1,4-Dichiorobenzene
1,2-Dichlorobenzene
Benzo (a) anthracene
Benzo (b) fluoranthene
Benzyl alcohol
2-Methylphenol

Benzo (k) fluoranthene
Benzo (ghi) perylene
Benzo (a) pyrene
Bis(2-chloroisopropy!)ether
N-Nitrosodi-n-propylamine
4-Methylphenol -
Hexachloroethane
Nitrobenzene
Bis(2-ethylhexyl)phthalate
Isophorone

2-Nitrophenol
4-Bremophenyl pheny! ether
2,4-Dimethyliphenot

Butyl benzy! phthalate
Bis(2-chloroethoxy)methane
Carbazole

4-Chloreaniline

Benzoie Acid
2-Chloronaphthalene
4-Chloro-3-methylphenol
4-Chlorophenyl phenyl ether
Chrysene

Date Prepared: 7/25/96
6070661-BLK1
7426196 ND

n ND

oo ‘ ) ND

" ND
" ND
" ND
" ND
" ND
" ND
" ND
" ND
" ND
" ND
" ND
" ND
" ND
" ND
" ND
v ND
! ND
Y ND
" ND
v ND

! ND
" ND
! ND
" ND
" ND
" ND
" ND
" ND
" ND
" ND
" ND
" ND

Soil, dry wt,

mg/kg (ppm} 0.100
" 0.100
" 0.100
" 0.100
" 0.100
" 0.100
" 0.100
" 0.100
" 0.250
" 0.100
" 0.100
" 0.100
" 0.100
" 0.100
" 0.100
" 0.100
i 0.100
" - 0.100
" 0.100
" 0.100
" 0.100
" 0,100
" : 0.100
" 0.500
" ' 0.100
" 0.100
" 0.100
" 0.100
" 0.100
" 0.100
" 0.100
" 0.100
" 0.500
" ‘ 0.100
" 0.100
" 0.100
B 0,180

North Creek Analytical, Inc.

sl

Shannon J Stowell, Project Manager
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q NO RTH urmices:
‘ ANALYTICAL

— Environmental Laboratory Services

BOTHELL » (206) 481-9200 w FAX 485-2992
SPOKANE = (509) 924-9200 = FAX 924-9290
PORTLAND = (503) 643-9200 = FAX 644-2202

Correspondence to; 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Agra Earth and Environmental Project: Croville Landfill Cap. Sampled: 7/23/96
11335 NE 122nd Way, Ste 100 Project Number:  6-914-10895 Received:  7/24/96
Kirkland, WA 98034 Project Manager: Curt Thompson Reported: 8/1/96

Semivolatile Ol_'gamc Compounds by EPA Method 8270

Quality Control
Date Spike Sample QC Reporting Limit Recov. RPD RPD

Analyte Analyzed Level Result " Result Units Recov. Limits % Limit % Notes*
Blank (continued) 6070661-BLKI Soil, dry wt.

Dibenzo (a,h) anthracene 7/26/96 ND mg/kg (ppm) 0.100
Dibenzofuran " ND " 0.100
Di-n-butyl phthalate ! ND " 0.500
3,3"-Dichlorobenzidine " ND Ot 0.500
2,4-Dichlorophenol " ' ND " 0.100
Diethyl phthalate " ' ND " 0.100
Dimethyi phthalate " ' ND " 0.100
4,6-Dinitro-2-methylphenol " ND " 0.500
2,4-Dinitrophenol " ND " 0.500
2,4-Dinitrotoluene . ND " 0.100
2,6-Dinitrotoluene " ND " 0.100
Di-n-octyl phthalate " ND " ‘ 0.100
Fluoranthene " ND " 0.100
Fluorene " ND " 0.100
Hexachlerobenzene " . ND " 0.100
Hexachlorobutadiene " ND " - 0.100
Hexachlorocyclopentadiene " : ND " 0.100

Indeno (1,2,3-cd) pyrene " ND " 0.100
2-Methylnaphthalene " ND " 0.100
Naphthalene v ' ND " 0.100
2-Nitroaniline " ND " 0.500
3-Nitroaniline - " ND " 0.500
4-Nitroaniline " ND " 0.500
4-Nitrophenol " ' ND " 0.500
N—anrosodxpheny]amme " ND " 0.100
Pentachloraphenol " ND " - 0.500
Phenanthrene " . ND " 0.100
Pyrene " ND " 0.100
1,2,4-Trichlorobenzene " ND " 0.100
2,4,5-Trichlorophenol " ND " 0.500
2,4,6-Trichlorophenol " ND " 0.100
Surrogate: 2-FP " 3.34 2.86 "o 21.0-100 856
Surrogate: Phenol-d6 " 334 2.66 " 10.0-94.0 796
Surrogate: 2,4,6-TBP " 334 2.92 " 10.0-124 874
Surrogate: Niirobenzene-ds " 3.34 2.97 " 35.0-114 889
Surrogate: 2-FBP " 3134 2.37 " 43.0-116 710 -
Surrogate: p-Terphenyl-d14 " 3.34 3.03 " 33.0-141 907

North Creek Analytical, Inc,

R

Shannon J Stowell, Projéct Manager
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omrices:

BOTHELL = ({206) 481-9200 m FAX 485-2992
SPOKANE = ({509) 924-9200 » FAX 924-9290
PORTLAND = (503) 643-9200 w FAX 644-2202

Cormrespondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Agra Earth and Environmental
11335 NE 122nd Way, Ste 100
Kirkland, WA 938034

Project: Oroville Landfill Cap.
Project Number: 6-914-10895

Project Manager: Curt Thompson

Sampled: 7/23/96
Received: 7/24/96
Reported:  8/1/96

Semivolatile Organi

¢ Compounds by EPA Method 8270

Quality Control .

Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analyte Analyzed Level Result Result Unils Recov. Limits % Limit % Notes*
Matrix Spike 6070661-MS1 B607392-02 Soil, dry wt,
Acenaphthene 7/29/96 5.05 ND 4,25 mg/kg (ppm) 40.0-116  84.2
Phenol " 10.1 ND 8.48 " 45.0-108  84.0
2-Chlorophenol " 10.1 ND 9.40 " 37.0-104 931
1,4-Dichlorobenzéne " . 5.04 ND 3.14 " 200-109 623
N-Nitrosodi-n-propylamine " 5.04 ND 6.02 " ' 35.0-120 119
4-Chloro-3-methylphenol v 10.1 ND B.06 " 45.0-105 79.8
2,4-Dinitrotoluene " 5.05 ND 3.71 v 16.0-104 73.5
4-Nitrophenol " 10.1 ND 5.30 " 21.0-93.0 525
Pentachlorophenol " 10.1 ND 9.04 " . 18.0-123 895
Pyrene . 5.04 ND 4,61 " 35.0-143 91,5
1,2,4-Trichlorobenzene " 5.04 ND 3.26 " 31.0-118 64.7
Surrogate: 2-FP " 5.05 4.03 " 21.0-100  79.8
Surrogate: Phenol-d6 " 5.04 411 " 10.0-94.0 8.5
Surrogate: 2,4,6-TBP " 5.05 5.90 " 10.0-124 117
Surrogate: Nitrobenzene-d$ d 5.04 3.14 " 35.0-114  62.3
Surrogate: 2-FBP ” 5.04 38 " 43.0-116 772
Surrogate: p-Terphenyl-di4 o 5.05 5.78 " 33.0-141 14
Matrix Spike Dup 6070661-MSD1 B607392-02 Soil, dry wt.
Acenaphthene 7/29/96 5.08 ND 4,05 mg/kg (ppm) 40.0-116 802  19.0  4.87
Phenot " 10.1 ND 8.40 " 45.0-108 832 270 0.957
2-Chlorophenol v 10.1 ND 9.9% " © 37.0-104 989 250  6.04
1,4-Dichlorobenzene Y 5.04 ND 3.46 " 20.0-109 687 340 977
N-Nitrosodi-n-propylamine " 5.04 ND 6.04 " 35.0-120 120 17.0 0.837
4-Chloro-3-methylphenol " 10.1 ND 7.71 " 45.0-105 763 -21.0 448
2,4-Dinitrotoluene " 5.05 ND 3.65 " 16.0-104 723 220 1.65
4-Nitrophenol " 16.1 ND 608 . " . 21,0930 602 310 137
Pentachlorophenol " 10.1 ND 8.92 " 18.0-123 883 - 29.0 135
Pyrene " 5.04 ND 467 " 350-143 927 310 130
1,2,4-Trichlorobenzene " 5.04 ND 3.20 " 31.0-118 63.5 220 1.87
Surrogate: 2-FP " 5.05 4.89 " 21.0-100 96.8
Surrogate: Phenol-d6 " 5.04 4.47 " 10.0-940 887 -
Surrogate: 2,4,6-TBP i 5.05 5.88 " 10.0-124 16
Surrogate: Nitrobenzene-d3 " ' -5.04 3.04 " 35.0-114 603
Surrogate: 2-FBP " 5.04 379 " 43.0-116 752
Surrogate: p-Terphenyl-di4 . 5.05 6.08 " 33.0-141 120

North Creek Analytical, Inc,

sel L

Shannon J Stowell, Project Manager
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@ NORTH

CREEK
ANALYTICAL

.
TN Fnvironmental Laboratory Services

UTices:

BOTHELL w {206} 481-9200 w FAX 485-2992
SPOKANE w {500) 924-9200 w FAX 924-9290
PORTLAND w (503) 643-9200 » FAX 644-2202

Correspondence to: 18932 - 120th Ave. NE, #101, Bothell, WA 98011

Agra Earth and Environmental
11335 NE 122nd Way, Ste 100
Kirkland, WA 98034

Project: Oroville Landfill Cap.
Project Number: 6-914-10895
Project Manager: Curt Thompson

Sampled: 7/23/96
Received: 7/24/96
Reported: 8/1/96

Conventional Chemistry Parameters by APHA/EPA Methods e

- . Quality Control

Date Spike - Sample QC Reporting Limit Recov. RPD RPD
Analyte Analyzed Level Result Result Units Recov. Limits %  Limit % Notes*
Batch: 6070654 Date Prepared: 7/25/96
Blank 6070654-BLKI Soil, dry wt.
Extractable Organic Halides 7/25/96 ND mg/kg (ppm) £0.0
Blank Spike 6070654-BS1 . Soil, dry wt.
Extractable Organic Halides 7/26/96 2000 1680 mg/kg {(ppm) 71.0-115  84.0
Duplicate 6070654-DUP1 B607392-02 Soil, dry wt.
Extractable Organic Halides 7127196 ND ND mg/kg (ppm) 24.0
Matrix Spike - 6070654-MS1 B607392-02 Soil, dry wt.
Extractable Orpanic Halides 7/28/96 3020 ND 2270 mg/ke (ppm)  75.0-125 752
Batch: 6070704 Date Prepared: 7/26/96
Blank 6070704-BLK1 Water
Total Organic Halides /26196 ND mg/l {(ppm) 0.0200
Bilank Spike 6070704-BS1 Water :
Total Organic Halides T/26/96 0.100 0.0993 mg/i (ppm) 84.0-118 993
Duplicate 6070704-DUP1 B607392-01 Water :
Total Organic Halides 7126196 0.0204 0.0203 mg/l (ppm) 15.0 0491
Matrix Spike 6070704-MS1 BG607392-01 Water
Total Organic Halides 7/26/96 0.100 0.0204 0.121 mg/l (ppm) 80.0-120 101

North Creek Analytical, Inc,

sl Q{Z_,

Shannon J Stowell, Project Manager
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_ Environmental Laboratory Services

onices:

BOTHELL = (206) 481-9200 = FAX 485.2992
SPOKANE = (509) 924-9200 » FAX $24-9290-
PORTLAND = (503} 643-3200 w FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Agra Earth and Environmental

11335 NE 122nd Way, Ste 100 Project Number: 6-914-10895

Project: Oroville Landfill Cap.

Sampled: 7/23/96
Received: 7/24/96

Kirkland, WA 98034 Project Manager: Curt Thompson Reported: 8/1/96
Notes

# Note

1 The surrogate recovery for this sample is outside of method established control limits due to matrix effect.”

2 The surrogate recovery for this sample is outside of NCA established control limits due to matrix effect.

3 The spike recovery for this QC samptle is outside of NCA established control limits due to matrix effect.

North Creek Analytical, Inc.

sl

Shannon J Stowell, Project Manager

*Refer to end of report for text of notes.
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