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1. INTRODUCTION 

This report documents the objectives, procedures, and results of a remedial action 
performed at Site 5, Naval Surface Warfare Center (NA VSURW ARCEN) , Indian Head, 
Maryland (Facility) (See Figure 1-1). ABBEnvironmental Services, Inc. (ABB-ES) provided 
preconstruction support and Title II services throughout the remedial action. The remedial " 
action consisted of the excavation, treatment, placement and capping of silver-contaminated soils 
and sediments from the easternmost of two drainage swales that emanate from Building 731. In 
the past, silver-laden photographic processing' wastewater was released from the building and 
impacted the drainage swales. Data from past characterization studies indicated that 
soils/sediments in both swales contained silver in quantities above the target' remediation level of 
10 milligrams per kilogram (mg/kg). This State-approved target level was established based on 
the findings of the Site Characterization and Remediation Evaluation, Naval' Ordnance Station, 
Site 5 Report, submitted to the Navy in September, of 1991. The Navy elected, to remediate the 
man-made portions of the drainage swales through: (1) excavation of all soils or sediments 
exhibiting silver concentrations greater than 10 mg/kg; (2) treatment.of the excavated inaterial 
utilizing' solidification/stabilization (S/S) technology; and (3) long-term on-site management 
through incorporation of the treated material into the proposed earthen explosion barrier 
expansion, as shown in Figure 1-2. 

~ ) 

The project was implemented through a modificatiori of the generiU Military Construction 
(MILCON) contract for the construction of the mix,assemble, and cure facility (MILCON 
P-059). The eastern drainage swalepasses through an area significantly impacted by 
construction, establishing a need for remediation before the commencement of construction. The 
western swale is not in an area impacted by the current phase of construction. 

This report is designed to document that activities associated with the remedial action 
were performed in conformance with the remediation specification developed under Contract No. 
N62477,.91-DOO43-0001, Plans and Specifications, Remedial Action, Naval Ordnance Station, 
Site 5, Indian Head Maryland (Specifications). The final version of this document is dated 
Marth 10, 1992. This Remediation Findings Report provides documentation of: Remediation 
Contractor (Contractor) submittal reviews; 'project personnel; the field analytical program (and 
all relevant quality assurance issues); and the sequence, progress, and results of the remedial 
action construction work, along with nonconformance issues with. the project specifications. 
This document also provides the final Contractor submit~s, all analytical data packages, and the 
log maintained by the ABB-ES field engineer. The remainder of this report is organized as 
follows: ' ' ' 

Section 2. 
Section 3. 
Appendices: 

CHESNAVF~CENGCOM 
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• 

Submittal Review Docwilentation: Correspondence with the Navy 
identifying Government Representative concerns and comments on 
specification required project planning Contractor submittals 
Contractor Final Submittals: Final .. Contractor submittals as 
received by the Government Representative 

• Analytkal Data Packages: All laboratory-prepared data packages; 
includes data on samples of: soils and sediments; surface water; 
decontamination water; treated material; and unknown matenal as ." 
found in an unearthed, 55-gallon drum 

• 1991 ABB-ES Prepared Field Sampling Plan: The Field Sampling 
Plan used for previous site characterization work; ABB-ES,..acquired 
samples from the remedial action follow protocols established in this 
document 

• Atomic Absorption AnalySis Standard Operating Procedures: 

• 

The ABB-ES:.developed protocol for field analysis with an Atomic 
Absorption unit 

Field Log: The bound notebook containing all of the project 
engineer's field notes and documentation. Provides a day-by-day 
account of the remediation progress, as well as details of 
discussions, decisions, and meeting. summaries. 

The remainder ofthis"section includes a discussion of the project objectives and scope, a 
summary of previous work, a description of the Title II services~ and a list of the project 
personnel. 

1.1 OBJECTIVES AND SCOPE-

The primary objeCtives of this remedial action were to: (1) remove from. the drainage 
. swales all soils and sediments with silver concentrations above 10 mglkg, in order to prevent 
. future migration of the silver from' high silver concentration areas and protect construction 

personnel workirig near the swales during the MILCON;, (2) to treat and manage on-site the 
excavated material by incorporation into an adjacent explosion barrier; and (3) restore excavated 
drainage ditches. Implementation of the remedial action was coordinated to minimize impact to 
the MILCON project schedule, and to make use of one of the planned earthen structureS for 
containment and long-term management of the treated and capped contaminated soil. 

All excavation associated with the remedial action was limited to areas within or 
immediately adjacent to the easternmost drainageswale. The quantity of soils/sediments with 

. . I . . 
silver contamination of greater than 10 mg/kg was estimated to be 1 ,077 cubic yards (cy). This 
estimate was based on data generated through a limited characterization study that was 

CHESNAVFACENGCOM 

NAVSURWARCEN Site 5 

4 07800-00 



/ 

"(~.'.' " .) 

c 

performed in the summer of 1991. Characterization data generated by the on-site laboratory 
during the remedial action indicated that the original quantity of contaminated materials above 
target. remediation levels was low and addition excavation of media with silver concentrations 
greater than 10 mg/kg was required. Consequently, excavation took place in a wider area than 
the lO-foot wide trench described in the specification. 

1.2 PROJECT COMPONENTS 

This remedial action consisted of three main components: (1) the r~moval of, 
contaminated soils and sediments from the drainage ditches that exhibited silver concentrations 
greater than 10 mg/kg, coupled with sampling and on-site analysis to ensure that cleanup levels 
were achieved; (2) the treatment of the contaminated media, utilizing ex-situ, on-site SIS 
technology, and (3) the placement and capping of contaminated soils and sediments within the 
proposed area of a large earthen explosion barrier. 

1.2.1 ReDloval Activities 

The removal component of the remedial action was comprised of several tasks, as defined 
by the referenced Specifications document, and included:. ' 

• Diverting of process water inflow from the drainage ditches; 

• Clearing of trees, brush and other debris from the contaminated zones; 

• Decontamination of removed trees, brush and debris that were in contact with 
contaminated media; 

• Proper management of all excavated waste materials not suitable for SIS 
treatment; 

• Management of diverted storm water and process water; 

• Removal of contaminated soils and sediments; . 

• Transport of contaminated material to treatment staging area; 

• Confirmatory sampling to ensure that. remediation target· cleanup levels of 10 
mg/kg were achieved; and 

• Additional removal and confirmatory, if necessary. 

CHESNAVFACENGCOM 
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.' ... ) 1.2.2 Treatment Activities 

Treatment of contaminated soils and sediments consisted of basic dewatering, shredding, 
and mixing with kiln dust. Through treatability studies performed by the Contractor, a design 
mix was developed su~h that the resulting product was geOtechnica1ly suitable for incorporation 
into the earthen barrier. Toxicity Characteristic Leaching Procedure (TCLP) tests on the design 
mix yielded silver concentrations in the test leachate below detection limits. Treatment .. -
comprised the following tasks: 

• Establishment of a diked staging area for treatment and stockpiling of 
contaminated soils and sediments; 

.. Mobilization and set up Of ex-situ, on-site SIS treatment equipment, including a 
hammermill, a mixer/shredder, a pugmill, and a stack conveyor; at;ld 

• Treatment by mixing with cement kiln dust in proportions as established in the 
selected design mix. 

The staging area was established to effectively store excavated soils and sediments, and to 
prevent migration before treatment and placement. Stored contaminated soils and sediments 
were loaded into the SIS mixing equipment, which broke down and mixed the material with the 
kiln dust additive ... The resulting mixture was released to a stack conveyor, which created Cl mounds of treated material in an area immediately adjacent to the final placement area. 

C\ 
. .~\ 

1.2.3 Placement/Long-term Management 

The treated material was spread out in six-inch lifts within the placement area (Figure 
1-2). The first lift was placed over scarified native soil and compacted. Each successive lift 
was also compacted, and density tests were performed at various locations and elevations. The 
tests were performed by EMSI Engineering, Inc., a geotechnical engineering firm contracted by 
Jowett. Upon compaction of the final lift of treated material, a one-foot soil cover was installed 
and compacted. The soil used was equivalent to that used in bVilding the earthen explosion 
barrier expansion. . 

1.3 TITLE II SERVICES 

As the Navy's Representative, ABB-ES performed Title II services for the Navy, 
including: 

• pre-remediation submittal reviews; 

• . constructability and feasibility reviews; and 
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• oversight of all field work. 

Upon receipt of the Contractor's Work Plan, ABB-ES personnel reviewed its content for 
completeness, conformance with the requirements of the project specifications, and technical 
feasibility. Any aspects of the Work Platt- in need of revision were fully documented and 
reported to the Resident Officer in Charge of Construction (ROICC) and to the Contractor. 
Resubmi'ttals were also reviewed for conformance with project specifications. 

\ 

Site work began after approval of the Contractor's Work Plan and related documents. As 
the Government Representative, ABB-ES personnel performed the following field-related duties: 

• Documentation, and communication to the. ROICC of field work progress, quality, 
and adherence to schedule; 

• Inspection and surveillance of work as directed by the ROICC; 

• Consultation with the Navy, and providing guidance of the Contractor, as directed 
by the ROICC; 

• Collection and on-site analysis of confirmatory target-level samples; 

• Collection of 10 percentof confirmatory target-level samples for off-site quality 
assurance analysis; . 

• Collection of quality assurance samples of treated decontamination water for total 

• 

• 

• 

• 

suspended solids (TSS) testing; . 

Collection of quality assurance samples of treated soils/sediments for TCLP 
analysis; 

Inspection of decontaminated equipment; 

Supervision for all backfilling and compaction activities; and 

Supervision for all site restoration activities. 

1.4 PROJECT PERSONNEL 

The project was implemented through a modification of the general MILCON P-059 
contract for the construction of the mix, assemble, and cure facility. The general construction 
<;ontractor for the ongoing MILCON P-059 project is Jowett, Inc. (Jowett); the remediation 
contractor (Contractor) was a subcontractor to Jowett. Jowett, as the General Contractor, 
completed site clearing and grubbing work and installed fencing associated with the remedial 
action. The Contractor for this remedial actionwasOBG Technical Services, Inc. (OBG Tech) 
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of East Syracuse, NY. OBa Tech personnel,provided the equipment and services for treatment 
of the contaminated soil/sediment. OBa Tech sub contracted the excavation, contaminated 
soil/sediment handling, and restoration earth work, labor,and decontamination services to Olde 
Town Contracting, Inc. (OTC) of Bowie~, MD. ABB-ES-performed audits showed that OBo. 
Tech and OTC on-site personnel were 40-hour Hazardous Waste Safety trained, in accordance 
with Occupational Safety and Health Administration (OSHA);.established regulations (29CFR! 
1910.120), as required by the Specifications; / 
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2. PRE-REMEDIATION SERVICES 

This section describes the tasks ~ompleted prior to initiation of on'"site remediation 
activities under the Task, Order, ABB-ES provided the following services: 

• Technical reviews of Contractor submittals; and 

• Technical consultation in support of remediation contract negotiations. 

The following sections provide a summary of activities associated with the pre­
remediation elements of the project. 

2.1 SUBMITTAL REVIEWS 
C, 

.t 

The Contractor-prepared Work Plan and Health and Safety Plan are contained in the 
document entitled: Remedial, Work Plan,· Naval Ordnance Station. This document, qated 
October 23, 1992, waS reviewed by ABB-ES personnel for technical accuracy, completeness, 
and constructability. Results of the review were forwarded to the ROICC in correspondence 
addressed to Jim Behrend, dated November 2, 1992. This correspondence is provided as 
Appendix A. 

The Work Plan as submitted did not adequately address all Contractor requirements as 
indicated in the project specifications. In general

i

, the document lacked detail in areas such as: 
,scheduling; sampling protocol; design sketches and construction details; ,and treatability study 
parameters and results. Also, several key elements were omitted,such as the SIS Plan and the 
Off-Site Disposal Plan. The original Work Plan is provided as, Appendix B. 

OBG Tech addressed these concerns by developing a supplemental document entitled: 
Remedial Work Plan; Naval Ordnance Station: Appendix A, dated November, 1992. This 
addendum addressed concerns and deficiencies of the original document. It contained direct 
responses to the'comments of the November 2 correspondence. Also, itprovided a copy of the 

'quality assurance manual of OBG Tech's chosen off-site laboratory. The Work Plan addendum 
, is provided as Appendix C. 

Copies of the two Work PYan documents were forwarded to the environmental department 
of NA VSURWARCEN Indian Head, addressed to Shawn Jorgensen. These copies were to be 
submitted for State review. State environmental officials had reviewed and accepted the 
remedial action Plans Specifications. ' 
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2.2 NEGOTIATION SUPPORT SUMMARY 

ABB-ES provided the Resident Officer in Charge of Construction (ROICC) technical 
support in elevation of remedial action bids and assistance throughout negotiations. Specific 
services included: 

• Evaluating the responsiveness of bids to requirements of the Plans and 
Specifications. 

• Assisting during negotiations by providing technical and economic information to 
the ROICC. 
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3. REMEDIA TION/CONSTRUCTION DOCUMENTATION 
, 

This section documents the performance of remedial treatment and construction work as it 
progressed from mobilization to demobilization. The work described in this section is grouped 
into twocategories: (1) Contractor-performed tasks; and (2) government representative­
performed tasks. The Contractor-performed work. is composed of the actual construction· and 
treatment work involved in remediating the drainage swale.Example tasks include: 

• Mobilization of construction and treatment equipment; 

• Stormwater management; 

• Excavation/hauling; 

.. Treatment/placement; and 

• Backfilling/site restoration. 

The Government Representative, in addition to general oversight and documentation tasks, also 
performed remediation-related tasks, such as: . 

• Confirmatory (after excavation) sampling and on-site analysis; 

• Quality assurance for Contractor-collected and ABB-ES-collected samples; and 

• Air/monitoring. 

The subsection that follows documents the performance of the Contractor's work by examining 
each relevant specification section; Contractor performance is compared with specification 
requirements. Any nonconformances, unusual or emergency circumstances, CUld safety issues are 
explained in detail. 

·3.1 CONfRACTOR-PERFORMED TASKS 

The remedial Contractor, OBG Tech, was responsible for all construction- and treatment­
related tasks associated with the remedial action. OBG Tech personnel arrived on-site the 
morning of Monday, November 16 1992, one week after ABB-ES personnel had begun 
mobilization of the on,.site laboratory. OTC personnel, subcontracted for the construction and 
hauling tasks, arrived simultaneously with OBG Techpersoimel. 
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The documentation of the remedial action work performed by OBG Tecb and its 
subcontractors is presented in the subsections that follow. All·work described is categorized by 
its according specification section, in the Specifications document. Contractor requirements are 
contained in the following specification· sections: . 

• 01012 Summary of Work* ~ .. 

• 01030 Special Project Procedures· t 

• 01410 Sampling and Analysis· t . 

• 01510 Temporary Facilities· t 

• 01710 Site Maintenancet 

• 01712 Mobilization/Demobilization t 

• 01721 Project Record Documentst 

• 02081 Off-Site Transportationt 

· . 02082 Off-Site Disposal· t 

• 02100 Off-Site Preparationt 

• 02205 Waste Excavationt 

• 02221 Drainage Ditch Restoration f 

• 02240 Solidification/Stabilization· t 

3.1.1 Pre-Mobilization Requirements 

Pre-mobilization Contractor requirements are specified in seven of the 13 sections. listed 
above. These requirements consist of tasks and submittals that must be completed before arrival 
on-site. The performance of these requirements is discussed in the paragmphs that follow; all 
are categorized by the Specifications section in which they appear . 

. Summary of Work 

The first section of the Specifications document provides a synopsis of all remedial action 
work to be accomplished, as well as detailed descriptions of the pre-mobilization Contractor 

,requirements. Remediation-related requirements are presented in greater detail in the "Site 
Work" division of the Specifications (Division II). Documentation of the work actually 
performed under this division of the specification package is provided in subsection 3.1.3. 

*This Section specifies Contractor requirements to be performed before arrival on site. 

fTbis section specifies Contractor requirements to be performed after arrival on site. 
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The primary pre-remediation Contractor requirement was the preparation and submittal of 
the Remediation Work Plan. This document was intended to define in detail all project tas,ks and 
the procedures to accomplish them. Additional requirements of the Remediation Work Plan 
were: presentation of work schedules, establishment and presentation of quality 
assurance/quality control systems and.procedures, as well as health and safety, environmental 
protection, contingency, and security project components. 

The Work Plan( as origin~ly submitted by OBO Tech (Remedial Work Plan, October, 
1992) did not adequately address all Work Plan requirements, as indicated in the project 
specifications. This document is presented in Appendix B. In general, the document lacked 
detail in areas such as: scheduling; sampling protocol; design sketches.and construction details; 
and treatability study parameters. Also, several key elements were missing, such as 
presentations of methods and techniques the Contractor would' use to execute sampling and 
analytical tasks. ABB-ES developed a detailed assessment of the Work Plan, and forwarded it to 
the ROICC's office addressed to Jim Behrend. This correspondence is provided as Appendix A. 

In response to the nonconformances illustrated in the correspondence, OBO Tech 
developed a supplemental document entitled: Remedial Work Plan; Naval Ordnance Station: 
Appendix A, (Appendix B) dated November, 1992. This document was thoroughly reviewed and 
judged by ABB-ES to be sufficiently in compliance with the requirements of the specification. 

Copies of the Work Plan documents were forwarded to the environmental staff of 
NA VSURWARCEN Indian Head, addressed to Shawn Jorgensen. The documents were to be 
submitted for State review. State environmental officials had approved the design of the 
remedial action based on the project Plans and Specifications. 

- Prior to mobilization, the Contractor was required to prepare a Erosion and Sediment 
Control Plan, to allow execution of the remedial action work under the existing MILCON 
Erosion and Sediment Control Permit. Because OBO Tech was a subcontractor to Jowett, 
Jowett took responsibility for this permitting requirement and modified its MILCON Sediment 
and Erosion Control Plan to accommodate the remedial action work. The Contractor's proposed 
sediment control measures are presented in the Remediation Work Plan (Appendix B). Jowett 

. also maintained responsibility for specific site preparation activities including installing remedial 
action site access control fencing, clearing and grubbing of the remediation action areas, and all 
off-site disposal of solid and hazardous waste generated through execution of the remedial 
action. 

Special Project Procedures 

This section. of the specifications package indicates certain procedures and requirements 
unique to this remedial action. In general, the section requires the Contractor to develop and 
submit (as part of the Work Plan) plans for prevention and contingency measures for several 
site-specific elements of the remedial action. The contractor was required to develop plans for: 
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• 
• 
• 
• 
• 
• 
• 

Health and Safety 
Spill Control 
Dust Control 
Runoff Control 
Air Quality Control 
Remediation-Related Wastewater Control 
Quality Control 

These plans were satisfactorily submitted in the two Remedial Work Plan documents. 

In addition to the above plans, the Contractor was required to submit certification that all 
employees working on-site are current in their training for that level required by their job 
function and responsibility 

Sampling and Analysis 

Section 01410 of the specifications package provides the Contractor requirements 
associated with sampling and analysis. The specific pre-construction requirement found in this 
,section is the development and submittal of a Sampling and An~ysis Plan, to delineate sample 
collection, handling, and analytical techniques. The Contractor was responsible for the sampling 
and analysis of treated contaminated material, remediation-generated wastewater, and inhalable 
air. The Contractor's Sampling and Analysis Plan was submitted as part of the Work Plan 
addendum (Appendix C). 

The Contractor was also required to propose a laboratory (or laboratories) for 
remediation-related analytical work. OBG Tech proposed the use of the American 

, Environmental Network of Maryland for TCLP, total silver, and TSSanalyses. The use of this 
lab was approved when qualifications and QA/QC protocols were judged adequate for analytical 
requirements of the remedial action. ' 

Temporary Facilities 

l. The Contractor was required to submit fimil details for the construction of two temporary 
, facilities: (1) the decontamination facilities, and (2) the contaminated soil staging area. The 
details are specified to be submitted as components of the Remedial Action Work Plan. 

In the original Work Plan, OBG Tech provided plans for the construction of two IS-foot 
by 25·[00t decontamination pads, to be installed in the locations specified in the Specifications 
document. The pads, as designed were judged to be adequate for the decontamination needs of 
the project; however, certain design parameters were missing, such as sump capacity, and 
containerization procedures for the water pumped from the sump. These details were provided 
in the addendum to the Work Plan. No detailS were provided for the personnel decontamination 
facility, because the facility was not to be constructed. The Contractor procured a 
commercially-available decontamination shower trailer. 
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OBO Tech provided a written description of the planned construction of the staging. area, 
as well asa plan view drawing of the area. Detailed drawings were judged unnecessary because 
of the straightforward design and construction of the area (an approximately 6,OOO-square-foot; 
square-shaped area surrounded on the three lower gradient sides by a 3-foot tall earthen berm). 

Off-Site Transportation/Disposal 

The Contractor was required 'to prepare and submit an Off-Site DispoS&1 Plan, to identify 
the proposed disposal facility, and to identify the anticipated remediation-generated waste 
materials to be removed from the site. As indicated in the previous paragraph, all off-site 
disposal and transportation responsibilities were maintained by Jowett; it is assumed that off-site 
transport and disposal planning was completed to the satisfaction of the Navy, as part the 
MILCON contract to construct the mix, assemble, and cure facility. All remedial action wastes 

, requiring offsite transportation or disposal was completed by Jowett. 

. Solidification/Stabilization 

As a component of the Remedial Action Work Plan, the Contractor was required to 
develop a SIS Plan, addressing all SIS tasks·associated with the remedial action. Of primary 

- importance was the Treatability Study, used to develop a suitable design mix that meets the 
chemical and structural criteria indicated in the Specifications. 

OBG Tech performed the treatability study using three different additives in 20 different 
soil samples (acquired from three points along the western stream). The three additives used in 
the treatability study were: K-lO pozzolanic binder (30 percent of wet weight of sample); ICC 
cement kiln dust (20 percent by wet weight of sample); and Portland, cement (in varying 
percentages of wet sample weight). The delay of compaction, in days; was varie<J from zero to 
five, to test the resultant effect on moisture content (ASTM'D2216), compaction (ASTM 
D1557), and unconfined compressive strength (ASTM D2166). The treatability study results 
were not available until after the submission of the Work PlaIl documents; 'ABB .... ES personnel 
received the results on November 19, 1992, with adequate time for review before the 
commencement of excavation and SIS. The selecte4 additive was cement kiln dust (ICC CKD), 

. to be added in quantities of 20% of the wet weight of the contaminated material. This mixture 
exhibited acceptable dry density and unconfined compression strength characteristics. 
Treatability Study results are provided in Appendix D of this document. 

The SIS Plan as submitted in the Work Plan adequately described the procedures, 
methodologies, and sequence of work planned to complete the treatment of excavated soils and 
sediments. A remedial c()nstruction schedule was submitted with the Work Plan addendum. 

3.1.2 Site Work Requirements 
) 

This subsection discusses the requirements and performance of all site work related to the 
remedial action, starting from mobilization of the first equipment, through site restoration. All 
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of the 13 Specifications sections listed above contain site work requiremehts. In the performance 
discussion that follows, site work requirements are categorized by the Specifications section in 
which they appear. 

Special Project Proc.edures 

TheSpecial Project Procedures section (Section 01030) establishes several on-site " : 
requirements related to the implementation of certain Work Plan components. Implementation of ~ 

the Spill Control Plan, the Runoff and Wastewater Control Plans, and the Air Quality Control 
Plan all specify certain on-site requirements, regardless of whether site conditions neCessitate the 
execution of the Plan. 

As part of the Spill Control Plan requirements, the Contractor was required to maintain 
noncombustible sorbent material,a front-end loader, 55-gallon drums (DOT 17-E or 17-H), and 
shovels. These materials were mobilized by OTC and were available on-:,site until demobilization 
of treatment and excavation equipment. . 

The Contractor was required to remove all water, whether stormwaterrunoff or 
decontamination water, from the decontamination pad sump. The Contractor frequently pumped 
water from the sump into plastic storage containers, never exceeding the I,OOO-gallonmaximum 
storage volume. Water was only stored in these contairiersuntil sampling results were obtained, 
at which time the water was properly disposed of. 

Air monitoring requirements specified th,/ full-time presence of a Certified Industrial 
Hygienist (CIH) during all excavation and treatment activities. OBO Tech provided a CIH, with 
the requisite two years of experience, to perform ambient air monitoring. Due to the nature of 
the soils and sediments, the additive material, and the unusual quantities of rain that fell 
throughout the performance.of the remedial action, no additional engineering controls were 

. required.· . 

Sampling and Analysis 

All sampling- and analysis-related Contractor requirements are presented in this section. 
While on-site, the Contractor was required to perform the following sampling tasks: 

Sampling of the treated material. After every 100 cy of treated material produced 
by .WS, the Contractor was required to acquire a sample for TCLP analysis. OBO 
Tech· did this at greater. than therequiied frequency, by submitting a total of 17 
samples for TCLP analysis. All samples, including. the two (ten percent) QA 
samples collected by ABB-ES showed silver concentration,s in the test leachate to 
be below detection limits. All Contractor-generated TCLP data were made 
available within the seven-day limitas specified. 
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Wastewater-related sampling. The Contractor was required to sample the water 
removed from the decontamination pad sump, to determine its suitability for 
disposal into the Facility's wastewater treatment plant(WWTP). The 
Specification required tne Contractor to test the water for 5-day biochemical 
oxygen demand (BODs) and TSS. However, the BODs requirement was waived 
because the test requires at least five days for completion, and the Facility 
prohibited storage of wastewater for longer than two days. Analyses on the first 
wastewater sample showed TSS levels in excess of the Facility-:directed level of 30 
milligrams per liter (mg/l). Before release to theWWTP was permitted, the 
Contractor was directed to treat the water such that a TSS level in compliance 
with the Specifications could b~ achieved. The contractor fjltered the stored 
water. A fine-mesh bag filter was used for this treatment. However, the 
Contractor released this batch of stored water .to the WWTP without analyzing the 
filtered water first. Subsequent tests on the filtered water showed TSS levels to be 
in . compliance with the 30 mg/l target level. 

Air Monitoring. The Contractor was required to provide full-shift air monitoring 
within the excavation zone during treatment and excavation activities. The OBO 
Tech provided a CIH;to perform this testing, which never indicated particulate 
levels high enough to be dangerous or induce irritation. The one exception was 
for workers working directly with the cement kiln dust additive. Occasionally 
particulate levels of this additive reached levels (for workers in close proximity) 
that may have caused respiratory irritation. These personnel wore suitahle 
personal protective equipment (mask wIth appropriate cartridge) to eliminate this 
risk. 

Temporary Facilities 

The Contractor was required to install several temporary facilities, generally to facilitate 
decontamination and waste management. These facilities were to be in place only for the 
duration of the remedial action; their complete removal upon demobilization was required. 

Decontamination equipment required by the Specifications included: 

• High-pressure steam generating unit with self-contained water tank and 
pressurizing system, capable of providing 500 pounds per square-inch of pressure 
with a 0.5 to five gallons per minute flow range and a nominal temperature of 
200 0 Fahrenheit; 

• Minimum 50-foot length of wash hose; 
• Storage Tank(s), from 200 to 1000 g'allons total storage; and 
• Sump pumping equipment to drain sump into storage tank. 
• A personnel decontamination facility with at least two showers, locker facilities, 

and changing room facilities. 
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All designated decontamination equipment was mobilized and installed in compliance with the 
specification. 

For accurate measurement of excavated and treated material, the temporary installation of 
a State.,oertified scale Was specified. Such a scale was not mobilized and installed; all 
measurements of excavated soils and sediments and treated material were made in terms of 
volume. 

Dumpsters were required for the collection of general site,..generated non-hazardous 
waste. Dumpsters were installed, but not for the collection of bulk waste or any particularly 
large items. Large waste items (such as decontaminated debris that was removed during 
excavation) were stockpiled for future removal by a Jowett-contracted firm. The contractors 
periodically emptied the dumpsters an~d disposed of the trash off-site. 

The Specifications required that all temporary structures be provided with non-toxic, dry 
chemical fire extinguishers meeting UL approval· for Class A, B, andC fires. An audit 
performed by ABB-ES, after all the installation of all specified facilities, showed that the 
contractor was in compliance with this requirement. 

The decontamination pad and diked staging area were installed according. to the approved 
plans for said items in the Remediation Work Plan. 

Site Maintenance 

This section presents requirements relating to the·management.pf accumulated waste, 
~ . 

debris, and rubbish generated through site operations. Also, the Contractor was required to 
remove all Contractor equipment and temporary facilities upon completion of remediation. An 

! inspection performed by ABB-ES personnel indicated that the Contractor had complied fully with 
these requirements. 

Site maintenance-related safety standards, which the Contractor was required to meet, 
were presented in this section. These included: 

• Posting of Material Safety Data Sheets in appropriate locations. 
• Execution of all cleaning operations in accordance with the approveq Remediation 

Work Plan, and in compliance with any local ordinances and anti-pollution laws. 
• The prohibition of disposal of any waste at the Facility. 
• Prevention of accumulation of waste that could create· hazardous condition. 

Throughout the performance of the remedial action, the Contractor was in compliance with the 
above requirements. 

Also specified in this section were permissible decontamination materials. Solvents and 
other volatile materials were not allowed for.decontamination purposes,· nor were materials that 
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generate a listed or characteristically hazardous waste. The only material the Contractor actually 
used for decontamination purposes was a stream of pressurized hot water. 

The Contractor was required to comply with other performance standards. These 
included: disposal of waste materials at regular, reasonable intervals, and management of waste 
materials with minimal handling. The Contractor was required to conduct a final inspection of 
the site upon completion of work. This inspection was conducted with ABB-ES perso~nel 
present; the site was judged to be restored adequately and ina manner consistent with the 
Specification~ requirements. 

MQbilizationiDemobilization 

This section presents the required elements of proper mobilization and demobilization for 
this remedial action. _ Proper mobilization included the following elements: 

• 
• 
• 
• 
• 
• 

Installation of fencing around the remediation area; 
Establishment of temporary facilities; 
Establishment of the staging area; 
Establishment of decontamination area (pads); 
Delineation of exclusion zone(s); 
Delineation of areas to be cleared; and 

• Delivery on-site of all equipment necessary to complete all stages of the remedial 
action. 

Except for the-delineation of areas to be cleared, OBG Tech and OTC performed all 
mobilization tasks in accordance with the Specifications, artd, where applicable, with plans 
provided in the approved Remediation Work Plan. Clearing activities were performed before 
both the Contractor and ABB-ES personnel arrived on-site; therefore, clearing activities were 
executed without Government Representative oversight. A detailed discussion of this element of 
the Remedial Action, and the nonconformances associated with its performance, is presented in 
the Paragraph entitled: "Site Preparation." 

Demobilization work activities, as listed in the Specifications, included the following 
_ general tasks: 

• Decontamination and removal from the site of all Contractor equipment and 
materials; 

• Collection and disposal of allContractor...;generated contaminated materials and 
equipment for which decontamination is inappropriate; and 

• Removal- and disposal or return of project temporary facilities. 
r 

-Final inspections performed by the ABB-ES site engineer indicated that adequate 
decontamination of all materials coming in contact with silver-contaminated soils and sediments 
was achieved. 
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This section of the Specifications also required the Contractor to remove the chain-link 
fence around the site. This was not performed. The Contractdrstated that the general 
MILCON contractor (Jowett) had maintained control of fencing tasks, both installation and 
removal. Therefore, the fence remained in place after completion. of the Remedial Action. 

Demobilization of all facilities and equipment was executed as designated in the 
Specifications; however, the order in which two of the pieces were decontaminated/demobilized 
was reversed. The Specifications·require the removal of the decontamination pad(s»)before . 
dismantlement of the SIS machinery; in fact, the operational decontamination pad was necessary 
for the successful decontamination of the machinery. The decontamination pads were the last 
items to be demobilized, because decontamination of the pads consisted only of hot water high­
pressure washes. All washwater was then collected, filtered, tested, and disposed of as 
specified. Suspended solids removed from the filters were manually treated with the additive in 
the proper proportion, then added to the rest of the treated material. The decontamination pad 
'was then broken up and disposedof·by hauling to a concrete recycling facility. 

" 

Proj ect Record Documents 

To comply with the conditions of this section of the Specifications, the Contractor was 
required to maintain on-site copies, of several documents and sets of documents relevant to the 
Remedial documents. These included: 

• 
• 
• 
• 

Drawings showing progress of work; 
Project Specificationsl; 
Addenda, Change Orders, other Modifications to Contract; 
Contractors Progress (Photographs, Manifest Documents, Chain-of-Custody 
Documehts, Laboratory Data, Reports on Safety/Accident Incidents, etc.); 

. The'COtl,!ractor adequ~ satisfied these requirements throughout the project. A Significant 
omission Was photographs~acility personnel forbade the, taking of photographs by anyone other 
than authorized Faciii~ or N~ personnel. Representatives from the ROICC'sOffice 
periodically photograpiled~ the pr$~ss of the site work, but copies of these pictures were not 

, made available for tile Conlractor to 'maintain on the site. , 

, Upon completion bf. thep)0.tec~, the"'Gontractor was required to deliver . all specified 
documents to the Government Representative. "ABB-ES received this delivery within a 
reasonable time. ' 

, 

IThe copy of the Specifications maintained by the Contractor was the copy received from Jowett. The copy 
Jowett received from the Navy waSthe draft Plans and Spi'cijications document, not thefmal. (The final was dated 
March 10, 1992, and the draft was dated February 20, 1992.) Although the draft was the versiolJ. the contractor 
used to develop the bid and Work Plan, aHa Tech and OTCagreed to proceed with work as specified in the fmal 
document, which was the version approved by the Navy and the State of Maryland. It is unclear wlly)owett and 
OBa Tech were in possession only of the draft document. 
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Off-Site Transportation 

This section of the Specifications presents Contractor requirements pertaining to off-site 
transportation of Remedial· Action-generated waste materials.,. The Contractor provided removal 
services for only two types of waste: 

• small-volume personal wastes, such as food waste, office waste, etc.; and 
• used personal protective equipment. 

All waste in these categories was removed from the site in the Contractor's own vehicles used 
for daily transportation to and from the Facility. The materials were disposed of properly off­
site. 

Although the off-site transport arid disposal of remedial-action-generated waste were 
required elements of the remedial action, the Contractor was not contracted to perform these 
tasks. These tasks were retained by Jowett, and were performed entirely after the completion of 
the prdject and the demobilization of the Contractor and associated remediation equipment. The 
Contractor decontaminated and stockpiled all non-hazardous waste.materials; in preparation for 

.. their being removed later. For the management of potentially hazardous waste materials (such 
as unidentified 55-gallon drums and spent rocket motor casings), qualified NSWC Facility 
personnel were retained for collection and proper disposal. Because all hazardous and 
potentially hazardous wastes and materials were removed before the commencement of solid 
waste collection, the possibility of improper vehicular contamination was eliminated. 
Accordingly, vehicle decontamination activities (which were a requirement of the Specifications) 
were neither performed nor needed. 

The system employed for the off-site disposal of waste materials rendered other 
requirements of this section iriapplicable. Forexample, as part of the Remediation Work Plan, a 
transportation plan was to have been submitted, delineating the procedures for loading and 
transporting, routing, name andaddress of transporter, vehicle type, and other transportation­
related information. ABB-ES did not receive such a plan from either the Contractor or Jowett. 

, Off-Site Disposal 

In· order to ensure proper management of remedial-action-generated wastes, the 
Specifications present Contractor requirements pertaining to off-site disposal of Remedial Action­
generated waste materials. As stated previously, the Contractor provided removal services for 
only two types of waste: ' 

• small-volume personal wastes,such as food waste, office waste, etc.; and 
• used personal protective equipment. 

CHESNAVFACENGCOM 

NAVSURWARCEN Site 5 

21 07800-00 



(I 

c···· 
,~ 

All waste in these categories was removed from the site in the Contractor's own vehicles used 
for daily transportation to and from the Facility. The materials were disposed of properly off-
~ ~ 

As discussedjabove, the off-site disposal and transport of remedial-action-generated waste 
were required elements of the remedial action, but were performed by Jowett after the 
completion of the project· and the demobilization of the Contractor and associated equipment. 
The contractor decontaminated and stockpiled all non-hazardous waste materials, in preparation 
for their,being removed later. For the management of potentially hazardous waste materials 
(such as unidentified 55-gallon drums and spent rocket motor casings), qualified NSWC Facility 
personnel. were retained for collection and proper disposal. Because all hazardous and 
potentially hazardous wastes and materials were removed before the commencement of solid 
waste collection, the possibility of improper vehicular contamination was eliminated . 

. One of the requirements presented in this section was the delivery, to the Government 
Represen14tive, of all documentation and records verifying receipt and quantity received of waste 
loads at the disposal facility. Jowett has not provided ABB-ES with this documentation; ids 
assumed that Jowett maintained these records, and has submitted or will SUbmit them directly to 
the Navy. 

Site Preparation 

This section of the Specifications addresses requirements for preparation of the site for all 
activities associated with the remedial action. Two main preparation requirements were 
established: (1) clearing and grubbing, to remove from areas to be excavated or graded all 
timber and materials not amenable to the treatment process; and (2) grading, as necessary for the 
establishment of items including but not limited to temporary facilities, the staging area, and 
access routes. 

The Contractor was required to clear the ground surface, within areas to be excavated or 
graded, of timber, 'brush, stumps, roots, grass, weeds, rubbish, or other debris. Grubbing was 
to consist of the complete removal of all stumps, large-diameter roots, brush, timber, logs, and 

. any other organic material or debris, from the surface of the ground to a depth of 18 inches 
, below ground surface (bgs). The areal extent of grubbing was defined to be the area designated 
for excavation, as depicted in the Specifications's design sketches. The Specifications further 
require· that all materials removed through clearing and grubbing activities be segregated 
according to whether they were removed from contaminated or uncontaminated soils and 
sediments. This requirement would ensure maximum efficiency of the debrIs decontamination 
work scheduled to follow clearing and grubbing . 

. The clearing and grubbing tasks were retained by Jowett, who had mobilized a crew to 
begin this work before approval of the Contractor's Work Plan; As a consequence, ABB-ES 
personnel were not.present on-:site during the execution of these tasks. Clearing and' grubbing 
Was not performed in compliance with the Specifications. The Specifications require the ground . 
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surface, within areas to be excavated, to be "completely cleared" of the materials as listed 
above. Additionally, the Specifications state that the Contractor is required to provide for the 
~complete removal" of all above~listed materials to a depth of 18~inches bgs. Neither of these 
requirements was fully satisfied. Trees and other growth in the areas to be excavated were 
felled in place and not removed. Grubbing was not performed other than the tree root systems 
that were unearthed byJeveled trees. Trees. were pushed over with earth"-moving equiEment, 
apparently either a 'bulldozer or a front~end loader; Thistree~clearing method created two 
significant problems: (1) An increase of material requiring decontamination. Before the 
commencement of clearing, standing trees to be cleared were assumed uncontaminated except for 
their root systems (the only part~f the tree in physical contact with contaminated soils or 
sediments). Pushing them over into contaminated soils and sediments resulted in a substantial 
increase in the quantity of material requiring subsequent decontamination, a time~consuming and 
expensive process. (2) Migration of contaminated soils and sediments. Tracks left in the moist 
earth of the streambeds indicate that the equipment used for felling the trees was driven directly 
into and out of contaminated zones. Potential ramifications of this include vertical and 
horizontal migration of silver~contaminated soil& and sediments, and the tracking of contaminated 
materials into previously uncontaminated areas. Such dissemination of contaminated soils and 
sediments is expressly prohibited in the specification. . 

The second main element of site preparation as provided by the Specifications is grading. 
All grading activities were performed in conformance with the section's requirements. As 
specified, the subgrade was maintained such that adequate drainage was preserved. All activities 
were closely examined by ABB~ES personnel. 

Waste Excavation 

. This section of the Specifications addresses activities necessary to actually remove the 
contaminated soils from the two drainage ditches. Although the Specifications required removal 
and treatment of contaminated materials from both ditches, only' one of the two ditches was 
remediated during this remedial action. Soils and sediments from the westernmost of the two 
ditches were not excavated and treated; the Navy plans to accomplish this work in the future. 

Field~analyzed samples (acquired and analyzed by ABB~ES personnel) showed that 
. original estimated quantities of contaminated soil/sedimentsabove target remediation levels were 
low. The Specifications require the Contractor to excavate and remove the volume of soil and 
sediments five feet laterally from center stream (lO~foot total width), and to a depth of two feet 
bgs, for the entire man~madelengths of each of the drainage swales. The total estimated volume 
of soil to be removed is given as 1 ,077cy. It was necessary to modify the dimensions of the 
zones to be excavated, both in depth and in width, to achieve target silver cleanup levels. The 
Navy was promptly notified of the increase in soils and sediments above target remediation 
levels, and was informed of proposed excavation volume increases that would be necessary to 
achieve th,etarget level for unexcavated soils of :::;;10 I11g/kg. Upon approval of these 
modifications, new design sketches delineating the' estimated actual areas of contamination were 
submitted to the contractor; excavation personnel were instructed to excavate according to the 
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sketches. (These sketches and excavation volume estimates are provided as Appendix D.) 
Confirmatory samples, that is,samples acquired from' the drainage area after excavation but 
before backfilling, showed that the quantity of soils removed was adequate, but not excessive. 
Analyses identified silver concentrations in unexcavated sOils/sediments of less than 10 mg/kg, 
but most samples showed a detectable cquantity of silver, generally in the range of two to eight 
mg/kg (see analytical data packages, Appendix F). These data suggest that the amount of soils 

,and sediments removed approached the minimum that would still allow achievement of target 
remediation levels. 

Estimates of the quantity of soil removed were developed, based on actual measurements 
of the excavation trench (Appendix E). ABB-ES personnel measured the width, depth, and 
length of all portions of the excavation of the eastern swale. The' estimate developed from these 
mea,surements was 1, 111 cy. This number is very close to the original volume estimate of 
material excavated from both streams. The Contractor halted excavation after the first (eastern) 
stream was completely excavated. aBa Tech announced that unless they received in writing a 
contract modification stating that they would receive payment for additional excavation and 
,treatment not in the original contract scope, they would demobilize after completion of the first­
ditch and restoration of the areas affected by excavation and treatment. This position was made 
known to Jowett, the Navy, and the Government Representative. Ultimately, the Contractor did 
demobilize after completion of excavation and treatment of eastern stream materials, and the 
restoration of areas affected by excavation and treatment. 

To the knowledge of the Oovernment Representative, no work has been performed in the 
western stream area since Contractor demobilization. Felled trees are still in place, many of 
which have been introduced to contaminated soils and sediments. The only additional work 
items executed within the unexecuted ditch since the tree clearing event are the following: (1) 

. The.Contractor installed a culvert several inches below the road surface to prevent surface water 
, from flowing along the road; the original culvert was evidently clogged or blocked during the, 

original tree clearing effort. (2) The silt fence that was installed in the vicinity of the ditch for 
sediment and erosion control purposes is still in place, at the order of the Navy. 

In terms of the general requirements of excavation activities, the Contractor's work was 
, in compliance with the Specifications. An important excavation-specific requirement was the 
,'proper control of surface water in excavation areas. The process/cooling water flowing from 

Building 731 outfalls required diversion. A small diversionary channel' was dug with a backhoe, 
being' careful to remain out of contaminated zones. The, small part of the channel that, was in a 
contaminated area was dug by hand, so that the shovel used was the only equipment requiring 
decontamination. The diverted water was pumped into the sanitary se'Yer system of the facility. 

, Contaminated soil and sediment was handled, in accordance with the Specifications. Full­
time supervision by ABB-ES personnel ensured that no contaminated material was released to the 
environment, inadvertently or otherwise. The excavator remained within the ditch's bed area 
(and therefore within the contaminated material) until the completion of excavation. The 
excavator was never removed from the center of the ditch until completion, at which time the 
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Cj excavator was driven directly to the decontamination pad for cleaning. While digging, the 
excavator filled a 14,..cy dumptruck, which when full was driven to the staging area. The 
dumptruck released its contents by backing to the berm and dumping so that material fell over 
the. berm and into the diked area; Upon completion of contaminated material hauling, the bucket 
of this truck was decontaminated at the decontamination pad. 

Throughout the excavation, hauling, and treatment phases' of ttieproject, no evidence of 
tracking of contaminated' material was noted by the Government Representative. This 
contaminated material dissemination is expressly prohibited,by the Specifications. 

All debris encountered during excavation was managed according to the Specifications. 
Solid waste material, including organics such as tree branches, logs, and timber, decontaminated 
and stockpiled for proper management. The Contractor also unearthedsorne unknown materials 
that were considered potentially hazardous. For example, near the end of the excavation of the 
west stream, the Contractor dug up and punctured an unmarked 55-gallon drum. This resulted 
in the cessation of excavation until the contents of the drum were sampled and identified. The 
Government Representative immediately notified the Navy and personnel of the NSWC 
Environmental department. The Facility deployed a hazardous materials crew for the collection 
of drum contents samples. Analysis of the samples was arranged by ABB-ES through an outside 
,laboratory. The work delay experienced in waiting for the analytical results was substantial, 
largely because it was compounded by delays associated with the winter holidays. Labdata 
showed the material to be free of explosive material and hazardous material except for small 
quantities of acetone (the material in the drum is believed to be'the shavings of removed paint). 
This drum was removed from the immedi~te stream area and placed within the diked staging 
area until properoisposal, to be performed by Facility personnel. Very soon after excavation 
resumed, another potentially hazardous item was unearthed: a rocket motorcasing. This caused 
mote delays in waiting for a safety assessment by the Facility's explosives experts. They 
assured the Contractor that the rocket motor was harmless, as would be arty others encountered 
while digging in the eastern stream. To prevent similar delays the Contractor was instructed to. 
assume that objects buried beneath the eastern ditch would be harmless to the excavation crew. 

-----Potentially hazardous materials were to be segregated from other materials and stockpiled for 
proper management. The FacilIty agreed to perform all disposal of potentially hazardous . 

. materials. . . 

The final requirement of this section required the Contractor to begin backfilling of the 
excavated areas only after confirmatory samples indicated that un excavated soils are within target 
remediation levels. . The Contractor did not begin backfilling activities until receipt of approval 
from the Government Representative. 

Drainage Ditch Restoration 

Drainage ditch restoration was initiated after all contaminated media was removed, 
treated, and placed. Drainage ditch restoration consisted of restoring the ditch to pre­
remediation conditions and included replacement of removed soils/sediments with clean backfill, 
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(i compaction, placement of erosion control fabric, and seeding of adjacent areas. Drainage ditch 
restoration was completed to project plans and specifications requirements by the contractor. 

Solidification/Stabilization 

Solidification/stabilization of contaminated media was completed in conformance of 
project plans and specification requirements. The treatment was completed in a square-shaped, 
approximately 6,OOO-square-foot areasu~ounded on three sides by a three-foot-tall earthen dike, 
constructed of the. scraped material removed in grading the area. The un-diked side waS the side 
of highest elevation; theSIS treatment equipment was installed there. 

The treatment process began with the stockpiled contaminated soils and sediments being 
loaded into the hopper of a diesel-powered hammermill. This pre-mixing step was necessary 
due to the high moisture and organic content in most of the excavated materials. The 
hammetmill broke down soil clumps, roots,artd other organic matter toa composition more 
amenable to mixing with the additive. The material was then fed via conveyor toa 
shredding/mixing machine. This further broke down the'incoming soil/sediment material; the 
additive material was introduced atthis step. The additive, stored in a silo, was released to the 
mixing machine in precise quantities; The additive/contaminated material blend then progressed 
to a pugmill, which provided thorough mixing ... A stack conveyor built stockpile mounds of 
the treated material. Samples, when needed, were acquired from these piles, which were then . 
spread into the placement area and compacted in six inch lifts. 

3.2 GOVERNMENT REPRESENTATIVE-PERFORMED TASKS 

ABB-ES, as the Government Representative for this project, performed three main field­
related tasks: ' (1) confirmatory sampling and analysis of environmental media, to ensure that 
target clean-up levels of 10 mg/kg were achieved; (2) performance of sample q\lality assurance, 
both on ABB-ES-collectedand Contractor-collected samples; and (3) perimeter air monitoring, to 
monitor air quality along the exclusion zone boundary. 

3.2.1 ' Confirmatory Sampling/Analysis 

ABB-ES was tasked with developing an accur,ate field analytical program, using an on­
site mobile laboratory that could supply same day turnaround for silver analyses. Samples were 
collected and analyzed to ensure that silver concentrations in-place soils/sediments were less than 

. or equal. to 10 mg/kg. \ All confirmatory samples were' acquired along the transects depicted in 
Figure 3-1. Three samples were collected at each transect: (1) one ,at ground surface on the left 
edge. of the excavation (location 'A' on sample identification codes ); (2) one at ,the center of the 
excavation trench (location 'B'); and (3) one at ground surface on the right edge of the 
excav,ation (location 'C'). This sampling regimen enabled ABB~ES personnel to evaluate the 
lateral and vertical limits of silver contamination. 
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Several of these samples yielded analytical data of greater than 10 mg/kg. In these 
instances, more soil/sediment was removed from the vicinity of the sampling point. (The 
quantity of removed soil was based on how high the contamination was at thatpoint.) A second 
sample was then collected from the according point along the same transect, that is, the sample 
was taken from the newly-:-established boundary of excavation. This routine allowed for efficient 
removal of the contaminated soil/sediment, avoiding the removal of too much non-contaminated 
soil and sediment. All sample acquisition, storage, hartdling, and decontamination procedures 
were performed in conformance with the ABB;...ES-prepared document: 
Field Sampling Plan; Naval Ordnance Station, Site 5, Indian Head, MD, dated July, 1991. This 

\ document is provided as Appendix G. . 

The analytical work was performed in a· mobile laboratory trailer, properly equipped for 
Atomic Absorption (AA) analyses. An AA unit was set up for silver analyses underthe 
guidance and supervision of factory technical representatives. All analytical techniques were 
performed in accordance with· ABB-ES Standard Operating Procedures. (SOPs) established 
March, 1991, for field use of AA units. These SOPs are provided as Appendix H. 
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c~ 3.2.2 Analytical Quality Assurance 

--0.'·---

Data quality is the degree of uncertainty of the analyses, with respect to precision, 
accuracy, representativeness; completeness, and comparability (PARCC). Data quality with 
associated quality assurance/quality control of field analysis is of U.S. Environmental Protection 
Agency (EPA) Level 11 data quality and useability. The PARce parameters and field data 
quality in terms of meeting the PARCe objectives are discussed in the following paragraphs. 

Precision and Accuracy 

For the purposes of lab quality assurance, precision denotes the ability to replicate' a 
value, and accuracy denotes the ability to obtain a true value. Precision and accuracy of the 
field data were monitored through review of duplicate analyses (precision), and spike recovery 
(accuracy). In general, the field analytical results provided more-than-acceptable precision and 
accuracy. 

Two-hundred forty-one samples were analyzed on-site. In addition, 22 replicates were 
completed with relative percent differences (RPDs) ranging from zero to 28 percent,' with one 
sample exhibiting 48 percent RPD (an outlier). Twenty-five matrix spikes were completed, with 
percent recoveries ranging from 74 to 102. Method blanks, water blanks, and preparation 
blanks were also used to demonstrate that reagents and preparations were clean for each 
analytical episode. The operating instrument calibration encompassed one to 50 mg/kg for silver 

. across the linear range. Check standards at one and lOmg/kg were used for each ahalytical 
episode to demonstrate instrument stability and consistency. Check standard values ranged from 
zero to 9 percent from the true concentration. Check standard acceptance li'mits are plus or 
minus 30 percent of the true concentration. United States.Geological Survey (USGS) solid 
matrix standards were utilized to monitor digestion efficiency. USGS standards' used were GXR-
1 and GXR-2. GXR-l and GXR-2 values obtained by the field lab ranged from 31 to 44 mg/kg 
and 16 to 24 mg/kg, respectively. All USGS standard values obtained on-site fell within the 
acceptance range listed in the USGS standards guide for inorganic analyses. 

Representativeness 

Measurements' were taken so that field results were as representative of the media (soil or 
water) and environmental conditions as possible. Sampling protocols in the ABB-ES's Field 
Sampling Plan Were developed to ensure that samples collected properly represent the media. 
Sample handling protocols (such as chain-of-custody maintenance and proper storage times and 
techniques) were sufficient to protect the representativeness of the sample. Proper 
documentation established that protocols were followed and sample identification and integrity 
were ensured. Analytical sample preparations ensuredsarnplehornogeneityand 
representativeness, prior to analysis. 
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Completeness 

The characteristic of completeness is a measure of the amount of valid data obtained 
compared to the amount expected to be obtained in the AA SOPs. Completeness for this field 
program was acceptable. 

Comparability 

The characteristics of comparability reflect both internal consistency of measurements 
made at the site and the expression of results consistent with other organizations (such as an 
outside lab). The requirement has been met through the use of standardized field screening 
protDcols and thrDugh the data evaluatiDn process. Of the 241 samples collected and analyzed, 
20 split samples (nine percent) went to an outside lab for confirmatory analysis (total Ag). 
AnDther two .samples Df treated material was sent out fDr cDnfirmatory TCLP analysis. TCLP 

r .' 
anaIysis demonstrated that silver was nDt detected (less than 0.50 mg per liter) in the leachate in 
tests performed on the treated material. The method used for cDmparative Dff-site total silver 
analysis was EPA Method 6010 With a level B (NAVY) data package. EPA Method 6010 
utilizes Inductively Coupled Plasma (ICP) instrumentatiDn with a 3050 digestiDn. BDth ICP and 
AA instrumentation/methDds prDduce data that is generally very cDmparable. 

CDmparison Df On-Site and Off-Site Laboratory Results 

Data obtained frDm the off-site lab demDnstrated excellent cDrrelatiDn with field-generated 
data. Of the 20 samples submitted for total silver analysis, four were outliers 'Yith respect to 
cDmparability (56 to. 95 percent deviation). The other 16 exhibited zero to. 40 percent 
deviations, which are acceptable relative cDncentration deviations. The four outlying value~ may 
be attributed to. particle effect of two. separate aliquots within the same sample. See the data 
tables provided in Appendix F. . 

Evaluation of Laboratory Data 

Data quality objectives fDrthe prDject fall under the level B data package. The data 
. receivables met specified criteria under typical Contract LabDratDry PrDcedureslProtDcol 
. (EPA/CLP RegiDn I), even thDugh the contracted lab was not CLP-certified for inorganic work. 

Typical data packages would include: matrix spikes/matrix spike duplicates (MS/MSDs); water 
blanks; method blanks; duplicates; calibration; and continuing calibratiDn criteria. All criteria 
were acceptable, with the exceptiDn of the MS/MSDs. Two sets of MS1MSDs were cDmpleted 
with recDveries yielding zero t0411 percent. These recoveries were due to. the minute amount 
(10 micrograms, or 0.1 mg/kg final cDncentration) Df silver added to. two randomly-selected 
samples prior to sample preparatiDn. The samples selected fDr spiking had reported silver 
concentratiDns of approximately 100 mg/kg each. The addition Df 0.1 mg/kg to 100 mg/kg does 
not allowfDr precise evaluation Df spiked material/matrix or any inter-element effects that may 
exist. It dDes suggest that there is slight concentratiDn variability between aliqUDts of the same 
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sample (that is, 100 mg/kg to 141.1 mg/kg = 411 percent recovery or 99.5 mg/kg to 100 mg/kg 
= zero percent recovery). 

This does not affect the data quality or invalidate the data. It does suggest that the 
spiking concentration was too low for the sample selected for'MS/MSD. Spikes are typically 
done on non-detect samples, or they are done proportionally to the expected sample 
concentration. For this on-site lab, CLP protocol was not hreached and EPA spiking criteria 
Were met. 

Other Ouality Assurance Tasks 

QUality assurance was also performed on data generated from Contractor-acquired 
samples of solidified and stabilized treated material. ABB-ES personnel received duplicates of 
approximately 10 percent of the samples collected by the Contractor. These samples were . 
subject to TCLP testing for metals; both the original samples and the duplicates yielded.no 
detectable silver in the test leachate. 

3.2.3 Air Monitoring 

Air monitoring was performed to determine the need for dust-reducing controls during 
excavation and treatment. The potential existed that excavatiop and SIS treatment procedures 
could generate significant quantities of potentially contaminated dust. A requirement of the 
project specifications induded the prevention of airborne silver contamination from reaching 
levels dangerous to on-site personnel. 

. In addition to the particulate concentration measurements made by the Coritractor, 
ABB-ES personnel set up three mini-ram units along the perimeter of the exdusionzone. These 
instruments were activated at tbe time excavation and/or treatment was initiated each day, and 
ran continuously for slightly over eight hours. The units measured the time weighted average 
(TWA) concentration of all particulates in air (it was assumed that all dust detected by the mini­
ram equipment was remediation-related). 

Action levels for particulate concentrations were based on two factors: (1) the 
. Permissible Exposure Limit (PEL) of silver, which is 0.01 milligrams per cubic meter (mg/m3); 
and (2) applicable soil contamination data, derived from the 1991 site characterization study. 
The worst-case average concentration of silver in soils/sediments is 151 mg/kg, as indicated in 
the specifications. This means that the TW A particulate concentration would have to be greater 
than 66 mg/m3 in order to achieve the PEL of silver (a TWA of 0.01 mg/m3). The highest 
eight-hour TWA particulate concentration, as measured by the mini-ram, was 0.04 mg/m3, 
equivalent to an estimated worst case airborne silver cpncentration of 6 x 1(t6 mg/m3. Because 
dust concentration action levels were' never reached, dust reducing controls were not necessary. 
All mini-ram data is provided in the Field Log Book (Appepdix I). 
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,C,SE,,,- BROWN BOVERI 

November 2, 1992 
; 

Jim Behrend, ROICC 
Building 351 
Naval Surface Warfare Center 
Indian Head, MD 20640-5035 

Subject: 

Dear Jim: 

Remedial Work Plan Deficiencies, Naval Surface Warfare Center, Indian Head, MD. 
Building 7311Silver-contaminated Drainage Ditch 
Contract No.'ND62477-91D0043 

As oversight contractor for the silver-contaminated drainage ditch (Building 731) remediation project, 
ABB Environmental Services, Inc. (ABB-ES), has identified several deficiencies in the Remedial 
Work Plan provided by the remediation contractor, OBG Technical Services (OBG Tech). These 
issues must be addressed and resolved: (1) before work can begin on the site; and (2) to receive 
project start-up approval from the State. The following list identifies individual specifications (as 
provided in the ABB-ES-prepared document: Plans and Specifications: Remedial Action; March 10, 
1992) that are not adequately satisfied by the content of the work plan, along with other deficiencies 
that may impede the successful completion of the project: • 

• Section 01012 

• Section 01410 

A general schedule for all remedial taSks is required, as specified in subsec­
tion 1.3. L 1. This schedule has not been provided in the Remedial Work 
Plan. 

The Sampling and Analysis Plan does not fully meet the specifications. The 
following items require resolution: 

- For wastewater sample acquisition, no specifics are given of the 
number of samples, sample sizes, the preservatives to be used, or the 
analyses to be performed. 

For treated material sampling, sample sizes, numbers of samples, and 
preservatives are not discussed . 

. There is no discussion of sampling equipment, decon procedures, 
handling procedures, and QA/QC procedures. 

There is no discussion of sample identit1.cation procedures. A mini­
mum process would include a field notebook documenting all relevant 
sampli,ng information. 

ABB Environmental Services Inc, 

1400 16th Street. NW. 
SUite 720 
Washington. D.C. 20036 

Telephone (202) 797 -6500 Fax (202) 797-6501 
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Jim Behrend . 
November 2, 1992 
Page 2 

-Section 01510 

- Section 02081 

- Section 02082 

- Section 02205 

- Section 02240 

·OBG Tech is required to provide construction details of the staging area as 
part of the Remedial Work Plan, as specified in Section 01510 (page Ol51O-1) 
qf the Plans and Specifications. These plans/details are not included in OBG 
Tech's work plan. Also, the details that are submitted for the decon pad are 
not adequate. At a minimum, the capacity of the sump, and details about the 
berm/dike construction should be provided. 

No information about proposed measurement techniques has been provided. 
As discussed in subsection 3.3.1, the method used for weighing waste materi­
als and other items must be specified in the Remedial Work Plan. 

OBG Tech has not provided an Off-Site Disposal Plan, which is specified in 
subsection 1. 3.1. 

The excavated volume is specified to be a ten-foot-wide by two-foot-deep 
section extending the entire man-made length of the drainage ditch.· On page 
4 of OBG Tech's work plan, as well as in Attachment 1, it is indicated that a 
twelve-foot width of soil isto be excavated. This is acceptable; however, 
OBG Tech will not be paid for any volume of soil excavated in excess of 1077 

. cubic yards, unless confirmatory sampling data dictate that more soil.be 
removed to reach acceptable levels of silver. This decision will be made by 
the Government Representative/site engineer. OBG Tech may not attain 1077 
cubic yards of excavated material by increasing the width of the path and 
reducing the length; excavation of the entire Illan-made length of the drainage 
ditch is required. The areas to be excavated are cl~arly delineated on page 
02205-1, Limits of Excavation, and in Section II, Design Sketches. 

A solidification/stabilization (S/S) plan is required. The Remedial Work Plan 
shall include the following SIS plan items: 

Treatability study results, along with OBG Tech's proposed design 
mix for remediation; 

Details ofS/S methodologieS, . procedures, and sequence necessary to 
accomplish remediation work activities; 

A construction schedule identifying the critical. path for' aU S/S' activi­
ties; and 

Construction quality control procedures . 

. Additionally, OBG Tech must indicate that they have obtained certain permits/approvals, such as solid 
waste/hazardous waste disposal permits, and provide certification that an off-:-site landfill will accept· 

() remediation-generated wastes. OBG Tech must provide ABB~ES with Proctqr Testresults on both the 

• 
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clean fill and on the treated material generated during the treatability study, and they must certify that 
the fill is indeed clean. 

Other potential problems with the Remedial Work Plan include the following: 

• Telephone numbers of OBG Tech Project Personnel are missing; Appendix A of the HASP 
indicates that these numbers are provided, but they are not. 

• .OBG Tech states .that fill material uSed for constructing the staging area will· be "used later as· 
soil coyer." This should not be done since the soil .is likely to be contaminated. This soil 
will require testing and either (1) proper disposal or (2) treatment and incorporation into the 
berm at no additional cost to the Government. 

• OBG Tech must indicate whether the treatability study was performed with weight or volume 
as the key measurement. This .information is necessary to maintain the correct proportions of 
the selected mix. 

• 

• 

• 

The specific" seed mixture(s) for all revegetation tasks must be provided. 

OBG Tech should provide a traffic plan, to organize truck routes and schedules. 

The Plans and Specifications for the remedial action indicate that during placement of treated 
material within the explosion barrier, the native soil will be scarified and hydrated in a 
specific manner.OBG Tech should indicate exactly the material is to be placed so that the 
specifications are met. ) , 

• OBG Tech should indicate what the minimum density for compacted material will be. Also, 
OBG Tech should consult the MILCON construction specification so that the geotechnical 
properties of the treated material meet the requirements of the rest of the fill to be used for 
the explosion barrier. 

It is our feeling that these items can be provided quickly to support a project start date of November 
11, 1992. If you have any questions about this:list, or if you have any other concerns or comments, 
pleas~ do not hesitate to call either myself or Franco Godoy. Mr direct telephone number is (202) 
797-6530. 

Sincerely, 

Douglas von Bushberger 
Environmental Engineer 

cc: Shawn Jorgensen 
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SECTION 1 - INTRODUCTION 

The following Health and Safety Plan (HSP) has been developed in accordance with the requirements 
set forth in 29 CFR Part 191 0.120, Hazardou~ Waste Operations and Emergency Response and in 
conjunction with the OBG Technical Services (OBG Tech) Hazardous Waste Operations Standard 
Operating Procedures (see Appendices A through F). 

The purpose of this HSP is to assign site-specific responsibilities, site-specific training requirements, 
establish site-specific personnel protective requirements, and to provide guidance for site-specific 
contingencies that may arise. 

SECTION 2 -SITE BACKGROUND INFORMATION AND PROJECT PERSONNEL 

2.01 Site location 

The remedial action site (Site 5) is comprised of two drainage ditches emanating from the 
southwest facing corners of Building 731, Naval Ordnance Station, Indian Head, MD. 

2.02 Project Description and Scope of Work 

The drainage ditches have been impacted by past photographic waste management practices 
originating within the building. These practices have resulted in elevated silver concentrations 
within ditch soils/sediments. Portions of the drainage ditch are within areas designated for a 
military construction project (MllCON P-059) and a segment of the ditch network lies in an area 
scheduled for expansion of the explosion berm. The Navy has elected to remediate the 
manmade segments of the. drainage ditch network through excavation of soils/sediments 
exhibiting silver concentrations greater than 10 mg/kg, treatment of the excavate utilizing 
solidification/stabilization technology, followed by long-term on-site management through 
incorporation of the treated material within the on-site explosion berm expansion. 

,The following provides a breakdown of tasks included in the scope of work: 

1. Mobilization and' Site Preparation 

Any additional access roads/routes will be constructed as necessary. Support facilities 
will be mobilized to provide for personnel decontamination. The, Contaminated 
Soils/Sediments Staging Area will be constructed adjacent to the treatment area. Silt 
fence will be installed along the exclusion zone. Two decontamination pads will be 
constructed for vehicle decontamination. 

2. Waste Excavation and Handling 

The silver contaminated soils/sediment will be excavated from the areas as noted on 
Figure 1. The excavated soil will be transported to the Staging Area for storage until 
it is treated. The contaminated areas depicted in Figure 1 will be excavated as shown 
in Figure 4. 

3. Solidification/Stabilization 

The excavated soil will be treated with the admixture approved by the Government 
Rapresentative. The soils/sediment and additive will be mixed and sampled for TClP 
metals. 
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4. Placement/Compaction of Treated Material 

The treated soil will be placed in the foot print of the explosion berm and compacted 
as outlined in Section 02240. 

5. Ambient Air Monitoring 

Real-time exclusion zone air monitoring will be performed. 

6. Soi.! Cover 

A one-foot soil cover will be placed over the compacted treated' soil. 

7. Stump Decontamination 

The up-righted stumps from the swale will be removed and decontaminated for disposal. 
The contaminated soil will be removed fr9m the roots and the roots wash so that the 
stumps can be disposed off-site. 

8. The restoration of the drainage ditch will be in accordance with Section 02221 and the 
disturbed grass areas will be restored in accordance with Section 02930. Upon 
completion of the restoration, Jhe equipment brought to the site will be demobilized. 

2.03 Project Personnel 

Project Manager: David M. Schramm 

Project Supervisor: Thomas Wehrle 

Site Health and Safety Coordinator (SSHC): Caroline W. Miller, CIH 

Alternate SSHC: Thomas Wehrle 

SECTION 3 - HAZARD EVALUA llON AND PERSONAL PROTECTIVE EQUIPMENT 

3.01 Potential Health Hazards 

CHEMICAL f§, 

Silver 0.01 mg/"'; No evidence 

CHARACTERISTICS 

Metal: Wh~e, 
lustrous lOUd 

2 

ROUTES OF EXPOSURE SYMPTOMS OF EXPOSURE 

Inhalation 
Ingestion 
Contact 

Blue-gray eye., nasal septum, tt1roa~ skin; 
irritation of the skin causing ulcerauons; 
Gastro-intestinat disturtlances. 
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3.02 Operations and Tasks to be performed 

OPERATIONfTASK 

Mobilization and Site Preparation 

Waste Excavation and Handling 

Solidification/Stabilization 

Placement/Compaction of Treated Material 

Ambient Air Monitoring 

Soil Cover 

Stump Decontamination 

Restoration/Demobilization 

3.03 Site-specific PerSonal Protection 

Coveralls: Tyvek® 

HAZARD 

Minimal 

Inhalation 
Contact 

Inhalation 
Contact 

Inhalation 
Contact 

Inhalation 
Contact 

Minimal 

Inhalation 
Contact 

Minimal 

Outer Gloves: Neoprene or Nitrile Gloves 

PPE REQUIRED 

LevelD 

Level C w/o respirator 
(immediately available) 

Level C w/o respirator 
(immediately available) 

Level C w/o respirator 
(immediately available) 

Level C w/o respirator 
(immediately available) 

Level D 

Level C w/o respirators 
(immediately available) 

Level D 

Respirator: Full-face or half~face respirator with HEPA Cartridges 

SECTION 4 - AIR MONITORING AND ACllON LEVELS 

4.01 Air Monitoring Equipment to be used 

MIE RAM Portable Real-Time Aerosol Monitor with Datalogger 

3 



o 4.02 Air Monitoring Procedures and Action Levels 

Type Frequency Action Level 

Particulates Continuously 0.875 mg/mJ above background 
(exclusion zone) 

Particulates Periodically 8.75 mgimJ Total 
(breathing zone) 

Action 

Employ dust suppression 
techniques as outlined in the Dust Control 
Plan 

Don respiratory protection 

Note: The action Jevel was derived by taking the highest silver concentration in soil (571 
mg/kg) from the 1991 sample events and the OSHA PEL for silver (0.01 mg/m3), and 
deriving a concentration in the air comparable to the soil concentrations. The calculated 
airborne· soil concentration is 17.5 mg/m3. The breathing zone Action Level is 
conservatively assigned as 1/2 of 17.5 mg/m3 or 8.75 mg/m3. To be more conservative 
for general exclusion zon'e monitoring, the Action Level .has be selected as 1/10 of the 
Action Level for the breathing zone: 0.875 mg/m3. 

4.03 Potential Confined Space Areas. 

The excavation does not poses a potential confined space entry area 'due to its size (2' deep 
by 12' wide). However, air monitoring for oxygen deficiency, LEL and organic vapors will be 
performed should the excavation be greater than 4 feet deep. The SSHC 'is responsible for 
complying with Section 10.06 of the Corporate Health & Safety Manual, such as water 
accumulation, loose rock or soil, and protective systems. 

C I SECTION 5 - EMERGENCY RESPONSE 

C) 

5.01 Directions to Hospital 

Take Route 210 to Route 225 East~ Rt. 225 to LaP lata. Turn right on Rt. 301. At second 
stoplight; turn left on Rt. 6 (East Troll Street). The Hospital is 1/4 mile on right at 701 East Troll 
Street. 

5.02 Location of Nearest Available Telephone 

A telephone will be located in the office trailer. 

5.03 Emergency Telephone numbers 

Indian Head Fire/Ambulance 

Charles County Sheriff 

PhysiCians Hospital- LaPIata, MD 

OBG Technical Services' Syracuse, NY Office 
Caroline Milier, CIH 

301-743-3900 

301-743-2222 

301-609-4000 

315-437 -6400 

OBG Technical Services' Plymouth Meeting, PA Office 215-940-1160 
David Schramm 
Thomas Wehrle 

4 



5.04 Safe Refuge 

The on-site trailer will serve as the safe refuge. Company or personnel vehicle will serve as the 
alternate· Safe refuge. 

5 
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Section 4.05 Hazardous Waste Operations 

A Introduction 

Due to the nature of the business conducted by OBG Tech, empl'i>yees may ~e working on hazardous 
waste sites. OSHA has requirements for such things as air monitoring, health and safety plans, site 
control, and emergency response. This section is to define OBG Tech's Standard Operating 
Procedures (SOPs) for hazardous waste sites and to outline the elements for inclusion in the Site. 
speCific Health and Saf~ty Plan. 

B. Other Pertinent Sections of OBG Tech's Health and Saferv Manual 

Section 

1.01 
2.01 
2.02 
2.03 
2.04 
2.05 
2.09 
3.01 
3.02 
3.03 
3.04 
4.01 
4.02 
4.03 
5 
6 
8 

Tonic -
Safety Policy . 
Health and Safety Records 
Health and Safety Training 
InjurylIllness and Accident Repon Process 
Medical Surveillance 
Exposure Monitoring 
General Safety Rules 
Medical Services and First Aid 
Sanitation 
Emergency Action 
Confined Space Entry 
Occupational Noise Exposure 
Radiation Exposure 
Airborne Materials Exposure 
Personai Protective and Life Saving EqUipment 
Fire Protection and Prevention 
Materials, Handling, Storage, Use, and Disposal 

c. . Hazardous Waste Standard Oneratin!! Procedures 

1. Contractors and Sub-contractors 

2. 

All contractors and sub-contractors retained by OBG Tech for work in hazardous waste will 
be informed of emergency response procedures and any potential fire, explosion, health, 
safety, or other hazards of the hazardous waste operation that have been identified by OBG 
Tech. 

Program Availability 

The written safety and health program will be made available to: any contractor or sub­
contractor;OBG Tech employees; OSHA. personnel; and to personnel of other Federal, 
State, or local agencies. 
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3. Project Personnel 

4. 

, 5. 

Certain individuals have specifically designatedresponsibiIities on hazardous waste sites. 

Project Manaeer . The Project Manager is .responsible for the over-all management of the 
project. The Project Manager manages administrative requirements. 

ProjeCt Suoervisor - The Project Supervlsor is responsible for coordinating between office 
and field personnel. The Project Supervisor is responsible for the day-to-day activities of 
the project. The Project Supervisor ""ill oversee field and related activities. 

Site Safetv and Health Coordinator" The Site Safety and Health Coordinator (SSHC) will 
establish operating standards and coordinate overall project safety and health activities for 
the site~The SSHC will review project plans and re\isions to plans to determine that safety 
and health procedures 'are maintained throughout the project. The specific responsibilities 
of the SSHO are outlined in Part 16, below. 

Pre-entry Briefing 

Pre-entry briefings will be held prior to initiating any site activity and at other times as 
necessary to inform employees of the site-specific health and safety plan. In situations 
covered by OBO Tech's Haz Com Program or the 40-hour Hazardous Waste Operations 
Health and Safety Training, training required by that program need not be duplicated. 

Effectiveness of site-specific health and safety plan 

Inspections will be made by the Site Health and Safety Coordinator or the Project 
Supervis.or to determine the effectiveness of the site safety and health plan. 

6. Personal Protective Equipment 

Personal protective equipment (PPE) will be provided in accordance with Se,ction 5 of this 
Health and Safety Manual. , PPE ""ill be selected and used which will provide protection 
against known or suspected hazardous substances and health hazards. 

7. Initial Site Entry Monitoring 

When information on the site shows that the potential for ionizing radiation, for IDLH 
conditions, or when site information is not sufficient to reasonably eliminate the follOwing 
conditions: 

a. 

b. 

c. 

Monitoring with direct-reading instruments for hazardous levels of ionizing radiation 
(See Section 4.02). 
Monitoring the air with direct-reading instruments for IDLH conditions (See Section 
4;03). 
Visually observing for signs of actual of potential IDLH or other dangerous 
conditions. 
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8. On·going Air Monitoring Program 

9. 

An on·going monitoring program will be established for every site where there is a potential 
for employee exposure to hazardous concentrations of hazardous substances. This on-going 
monitoring is to evaluate proper selection engineering controls, work practices. and PPE, 
so that employees are not exposed above OSHA PELs and published exposure levels. 
Specifitally the on-going monitoring will be conducted: 

when work begins on a different part ofthOe site; 
\vhen contaminants other. than those previously identified are being handled; 
when a different type of operation is initiated; , 
when employees are handling leaking drums or containers or working in areas with 
obvious liquid contamination (e.g. spill or lagoon) 

Personal monitoring v.ill be performed on those employees likely to have the highest 
exposures to airborne materials in accordance with Section 4.03 of this Health and Safety 
Manual. j 

Site Control 

The elements of the site control program will include a site map; site work zones; site 
communications, including alerting means Ifor emergencies; and identification of nearest 
medical assistance. OSHA also requires the use of the "buddy" system, which is defined 
below and standard operating procedures, which are encompassed into this Health and Safety 
Manual. These need not be repeated in the site-specific health and safety plan when this 
Health and Safety Manual is on-site. 

a. Site Work Zones 

- Exc(usion Zone: The exclusion zone or the Hot Zone is the area· where 
contamination does or could occur. The exclusion zone boundary 
should be clearly marked by lines, placards, hazard tape and/or 
signs or enclosed by physical barriers, such as chains, fences, or 
ropes. Access control points should be established at the periphery 

,of the exclusion zone to regulate the flow of personal and 
equipment into an out of the zone and to help verify that proper 
procedures for entering and exiting are followed. 

Therequired level Of PPE in the exclusion zone can vary according to job aSSignment. This 
will allow a flexible, effective, and less costly operation, while still maintaining a high degree 
of safety. 

- Contanlination Reduction Zone: The contamination reduction zone or the 
decontamination zone is the transition area between 
the contaminated area and the clean arell. At least 
two lines of decontamination stations should be set 
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up within the contamination reduction zone: one 
. for personnel and one for heavy equipment. 
Personnel entering the contamination reduction 
zone should be required to' wear PPE prescribed 
for working in the contamination reduction zone. 
To reenter the support zone. workers must remove 
any PPE. Personnel stationed in the contamination 
reQuction zone includes the Site Health and Safety 
Coordinator. the Project Supervisor, personnel 
assisting in 'decontamination procedures, and 
emergency response personnel. 

The contamination reduction zone should be designed to facilitate: decontamination, 
emergency response. equipment resupply, sample packaging. and temporary work rest area. 

- Support Zone: The support zone is the location of the administrative and other support 
functions needed to keep the operations in the exclusion and contamination 
reduction zone running smoothly. Any function that need not or cannot 
be performed in a hazardous atmosphere is performed here. Personnel may 
Viear normal work clothes within this zone. Anv potentially contaminated 
Clothing, equipment and samples mud rem;in in the' contamination 
reduction zone until decontaminated. All emergency telephone numbers, 
change for the telephone (if necessary), evacuation route maps, and vehicle 
keys should be kept in the support zone. 

b. "Buddy" System 

l\'!ost activities in a contaminated or otherwise hazardous areas should be conducted with 
a buddy who is ab.1e to: 

Provide his or her partner with assistance. 
Observe his or her partner for signs of chemical or heat exposure. 
Periodically check the integrity of his or her partner's protective clothing. 
Notify the Project Supervisor or the Site Health and Safety Coordinator if 
emergency help is needed, 

c. Site Communication 

Internal communication among personnel on site and external communication between on 
site and off site personnel should be established. 

Verbal communication at a site can be impeded by on-site background noise and the use 
of personal protective equipment. In the absence of site-specifiC communication signals, the 
following will be used for emergencies: 

Hand clutChing throat: Out of air/can't breathe 
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Thumbs up: OK/l'm alrightII understand 

Grip partner's wrist or both hands around partner's waist: Leave area immediately 

10. Site Security 

11. 

12. 

Site security is necessary to prevent the exposure of unauthorized, unprotected people to 
the site, to avoid the increased hazards of vandals, to prevent theft, and to avoid interference 
with safe working procedures . 

. The Site-specific health and safety plan will include provisions' for maintaining security at 
the Site.' . 

Engineering Controls, work practices, and personal protective equipment for employee 
protection 

En!!ineerin!! controls and work practices must be first instituted to reduce and maintain 
employee e~posure to or below the OSHA PELs, except to the extent that such controls 
and work practices are not feasible. 

Engineering controls which may be feasible include the use of remotely operated material 
handling equipment. Work practices which maybe feasible include wetting down dusty 
operations and locating employees upwind of possible hazards. 

, 

Whenever engineering controls and work practices are not feasible,PPE will be used in 
accordance with Section 5 of this Health and Safety Manual to reduce employee exposure 
to or below the OSHA PELs. . 

Engineering controls, work practices, and personal protective equipm~nt \\;11 be used to 
reduce and maintain employee exposure to or below published exposure levels not regulated 
bv OSHA PPE will be used in accordance with Section 5 pfthis Health and Safety Manual 
t; reduce employee exposure to or below the published exposure levels. . 

Guidance for PPE selection can be obtained from 29 CFR 1910.120 Appendix B or the 
NIOSH/OSHA/USCG/EP A document "Occupational Safety and Health Guidance Manual 

_ for Hazardous Waste Site Activities." The guidance document is usually handed out in the 
OSHA 40-hour course. However, should an employee desire a copy of 29 eFR 1910.120 
Appendix B or the guidance document, the safety Coordinator can proVide one. 

Levels of Protection 

OBG Tech often employs the use of PPE based upon the EPA Levels of Protection. They 
are listed in Section 5 as a starting point, however site-speCific PPE may be required. Site­
specific PPE will be addressed in the site-speCific health and safety plan.' The type of 
equipment used and the overall level of protection should be re-evaluated periodically as 
the amount of information about the site increases and as workers as required to perform 
different tasks. 
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13. PPE Decontamination Procedures 

General PPE decontamination procedures are outlined in Section 5.01. Site-specific 
decontamina.tion procedures. if any, will be included in the Site-specific Health and Safety 
Plan. 

14. Emergency Response Procedures 

15. 

Chemical 

The nature of hazardous waste work makes emergencies a continuous potential, no matter 
how infrequently they occur. The communications network. as outlined in Section 4.05, part 
S.c. must be com'eyed to all workers so that emergency information may quickly distributed. 
Equipment will be necessary for emergency situations. At a minimum each site \\;ll be 
equipped with a fire extinguiSher. eye wash bottle, and first aid kit. Other equipment. which 
should be considered on a project by project basis. are emergency showers, safety harnesses. 
and spill-containment equipment. 

Follmv-up procedures, as follows, must be implemented before activities resume on-site: 

Appropriate governmental agencies must be notified as required. 
Restock. replace, and/or clean all equipment and supplies. 
The Site Health and Safety Coordinator, the Proj.ect Supervisor, and the employee 
affected should fill out an accident report, as outlined in Section 2.03. 

Hazards of hazardous waste sites 

Most sites contain a variety of chemicals that may be in ~ gaseous, liquid, or solid form. These 
substances can be hazardous through inhalation, skin absorption. ingestion, or through injection (a 
puncture wound). 

Acute chemical exposures usually occ;ur during or shortly after exposure to a high concentration of 
a chemical. Chronic usually refers to exposures to low concentrations of a chemical over a long 
period of time. Both of these are dependant on the chemical and may be temporary or reversible 
or may be permanent. . Some chemicals may exhibit warning signs,~hile other chemicals are 
odorless, colorless, and tasteless. 

Inhalation is the primary route of exposure at a hazardous waste site. Therefore the selection and 
use of the proper respiratory protection is extremely important where. there is a potential for 
inhalation of hazardous materials. Direct skirt and eyes contact is also a potential route ofexposure. 
therefore proper sele~tionand use of PPE is extremely important. Ingestion and injection are the 
least Significant routes of exposure at a hazardous waste site. However, personal habits such as 
eating, drinking, or smoking. and safety hazards Such as p~nct1.ire wounds can be potential routes, 
therefore following SOPs and use of PPE can reduce the hazards from both of these routes of 
exposure. 
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, 
Further information is presented in OBG Tech's Haz Com and OSHA 40-hour hazardous waste 
operations health and safety training. 

Explosion and Fire 

Due to the nature of activities at hazardous waste sites, there is a potential for explosions and fires. 
To minimize the hazards from fire and explosion: monitor for explosive and flammable atmospheres 
following the procedures inSection 3.0'+; keep all potential ignition sources away from an explosive 
or flammable environment: use non-sparking. explosion-proof equipment; and follow safe work 
practices. 

Oxygen Deficiency 

Ox-ygen deficiency may result from the displacement of oxygen by another gas. or the consumption 
of m..-ygen by another chemical reaction. Confined spaces and low-lying areas are particularly 
vulnerable and should always be monitored prior to entry following the procedures in Section 3.0'+. 

Ionizing Radiation 

Monitoring fot ionization radiation is required to be performed when there is not sufficient 
information to eliminate the pOSSibility of it being present on-site (e.g. uncontrolled hazardous waste 
sites, where little or no information is available on past hiStory). The procedure in Section 4.02 will 
be followed for monitoring. 

Biolegical Hazards 

Wastes from hospitals and research facilities may contain biological materials that mav cause 
infections to site personnel. Other biological hazards that may be present at hazardous wa~te sites 
include poisonous plants. insects, and animals. PPE can reduce the potential for exposure. The 
Safety Coordinator can assist in determining the correct PPE for the hazard present. 

Safety Hazards 

Hazardous waste sites contain numerous potential safety hazards such as: holes, ditches, drums. 
boards, nails, broken glass, slippery surfaces, steep grades, and uneven terrains. The work itself may 
be a potential safety hazard, Site personnel should constantly look out for potential safety hazards 
and should immediately inform the Project Supervisor or .the Site Health and Safety Coordinator 
of any new hazards~ . 

Electrical Hazards 

As in all. construction work,. overhead power lines, electrical wires and cables. site electrical 
equipment, and lightning also pose a potential hazard to site workers. Section 10.02 provides 
guidance on safe electrical practices. . 
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Heat Stress 

Heat stress is potentially a major hazard for workers wearing protective clothing. Due to the 
impervious nature of the PPE to keep chemicals away from the skin, body heat and moisture are 
trapped within the PPE. Careful training and frequent monitoring of personal who wear protective 
clothing. scheduling of work and rest periods. and the frequent replacement of fluids can protect 
against this hazard. 

Heat stress can be minimized by taking the follOwing steps: 

Adjusting work schedules 
Provided air conditioned or shaded rest areas 
A total of 1 to 1.6 gallons of fluid intake recommended. but more may be necessary to 
maintain body weight 
Acclimatize workers to site work conditions 
Provide cooling devices to. aid natural body heat eXChange during prolonged work or severe 
heat exposure 
Review recognition and treatment of heat stress with workers 

For workers wearing semi-permeable or impermeable PPE and when the temperature in the work· 
area is above 70"F, measure: 

Heart Rate: count the radial pulse during a 30-second period as early as possible in the rest 
period . 

. If heart rate exceeds 110 beats per minute at the beginning of the rest period, shorten the 
work cycle by one-third and keep the rest period the same. 

If the heart rate exceeds 110 beats per minute at the next rest period, shorten the following 
work cycle by one-third. 

Oral Temperature: use a clinical thermometer or similar device to measure the oral 
temperature at the end of the work period (before intake of fluidS). 

If the oral temperature exceeds 99.6°F, shorten the next work cycle by one-third without 
changing the rest period. 

If the oral temperature still exceeds 99.6°F at the beginning of the next rest cycle, shorten 
the following work cycle by one-third. ' 

Body Water Loss, if possible: measure weight on a scale accurate to +/- 0.25 Ib at the 
beginning and end of each work day to see if enough fluids are being taken, to prevent 
dehydration. Weights should taken while the employee is wearing similar clothing each day. 
The body water loss should not exceed 1.5 percent total body weight loss in a work day. 

I 
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The frequency of phYSiological monitOring depe,J1ds on the air temperature adjusted for solar 
radiation and the level of ph~ical work. The suggested frequency of phYSiological monitoring for 
fit and acclimatized workers. 

Adjusted Temp. Normal Work Ensemble Impermeable Ensemble 

90°F and above 45 minutes 15 minutes 

60 minute 30 minutes 

90 minutes 60 minutes 

120 minutes 90 minutes 

150 minutes .120 minutes 

Cold Exposure 

Noise.. 

CDld stress and impaired ability to work are dangers at low temperatures and when the wind-chill 
factor is low. To guard against cold stress: wear appropriate clothing; have warm clothing and warm 
shelter readily available; and carefully monitOr workers' physical conditions. 

Work around'large equipment often cteates excess noise. The procedures set forth in Section 4.01 
for occupation noise exposure and Section 5.03 for hearing protection should be followed. 

16. Responsibilities of Site Health and Safety CDordinator 

The Site Health and Safety CDordinator advises the Project Manager and the Project 
Supervisor on the matters of health and safety on the site. Specifically the responSibilities 
of the Site Health and Safety Coordinator include: 

a. 
b. 
c. 
d. 
e. 
f. 

g. 

h. 

Aiding the selection of protective clothing and equipment. 
Periodically inspeCting protective clothing and eguipment. 
Maintaining proper storage of protective clothing and equipment. 
Monitors the workers for signs of heat stress, cold stress, and fatigue. 
Monitors on-site hazards and conditions. . 
Conducts periodic surveillance to evaluate effectiveness of Site-specific Health and 
Safety Plan. 
Has knowledge of emergency procedures, evacuation routes, and the telephone 
numbers of the ambulance, local hospital, poison control center, fire department, 
and pOlice department. 
Posts the directions to the hospital and the telephone numbers of the ambulance, 
local hospital, poison control center, fire department, and police department. 
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D. 

i. Notifies. when necessary, local public emergency officials. 
j. Coordinates emergency medical care. 

17. Safe Work Practices 

a. . No . eating. smoking. eating. drinking. or application of cosmetics in the 
Contamination Reduction Zone or the Exclusion Zone. 

b. No ma~ches or lighters in the Contamination Reduction Zone or the Exclusion 
Zone. 

c. Enter and exit following procedures in the Site.specific Health and Safety Plan. 
d. Wear the PPE specified in the site-specific Health and Safety Plan in the Exclusion 

Zone. 
e. Use the "buddy" system. 
f. Report any unusual conditions to the Project Supervisor or the Site Health and 

Safety Coordinator immediately. 

\ 

Reauirements for Site·Soecific Health and Safetv Plans 

As a company policy, site-specific health and safety plans are required on projects. The follOwing 
site-specific information must be included in the health and .safety plan, as well as this manual 
attached as an appendi.x. The Safety Coordinator will prepare and/or review each Site-specific health 
and safety plan. 

1. Organizational structure of site program 

The follOwing information, at a minimum, will be included in the Site-specific health and 
safety plan: 

Project !\1anager's name and telephone number 
Project Supervisor's name and telephone number 
Site Safety and Health, Coordinator's name and telephone number 
Other personnel ne~ded for emergency response 

This organizational structure will be reviewed and updated as necessary to reflect the current 
status of the hazardous waste site operations. 

2. Workplan Summary 

3. 

A summary of the workplan, including location and approximate size of the site, will be 
included in the site-specific health and safety plan addreSSing the anticipated activities. 

Safety and Health Hazard Analysis 

A safety and health hazard analysis will be prepared for the Site-specific health and safety 
plan, including pathways for hazardous substance dispersion. The safety and health hazard 
analysis will include hazardous substances and health hazards involved or expected at the 
site, and their chemical and physical properties. 
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Information to consider to include in the site-specific health and safety plan: 

Exposures exceeding the permissible exposure limits and published exposure levels 
IDLH situations 
Potential skin absorption and irritation sources 
Potential eye irritation sources 
Explosion senSitivity and flammability ranges 
Oxygen deficiency 

4. Site-specific Training Assignments 

5. 

6. 

Initial AO-hour worker. Supervisor, and Refresher training are addressed in Section 2.02. 
Health and Safety ,Training. Hazard Communication training is also addressed in this 
section. Training specific to the site will be addressed in the site-speCific health and safety 
plan. 

Personal Protective Equipment 

Personal protective equipment to be used by employees for each of the site tasks and 
operations being conducted will be addressed in the Site-speCific health and safety plan. The 
following information will be included in the Site-speCific plan: PPE selection based upon 
site hazards; work miss~on duration; Site-speCific information on PPE decontamination and 
disposal; 

Frequency and types of air monitoring 

Frequency and types of air monitoring, personnel monitoring, and environmental sampling 
techniques and instrumentation to be used \ViII be addressed.in the Site-specific health and 
safety plan. Methods of maintenance and calibration of monitoring equipment can be found 
in Section 4.03. 

7. Site Control Program 

The Site-specific site control program will include a site map and the identification of the 
nearest medical. assistance. 

9. Site Security 

Site-specific information for maintaining security will be included in the Site-specific health 
and safety plan. 
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8. Emergency Response Plan 

Site-specific information such as safe distances and places of refuge, evacuation routes and 
procedures, and procedures for reporting incidents to local, state, and federal agencies nq;t 
covered in OBG Tech's SOPs will be covered in the Site-specific health and safety plan. 

"The nearest telephone for emergency communication will be identified in the site-specific 
emergency response plan. 

9. Spill Containment Program 

A spill containment program unique to the site will be developed for the site-specific health 
and safety plan. ii applicable. 

10. Site-specific information other than in SOPs 

a. 

b. 

c. 

d. 

Medical surVeillance requirements unique to the site, other than what is covered 
in OBG Tech's SOP in Section 2.04. . 
Employee training assignments unique to the site other than what is covered in 
OBG Tech's SOP in Section 2.02. 
Decontamination procedures which are unique to the site Olher than what is covered 
in OBG Tech's SOP in Section 4.04 (E). 
Safe work practices unique to the site, other than what is covered in OBG Tech's 
SOP in above. 

• 



Appendix B 

. C.i 

o 



aBG TECHNICAL SERVICES, INC. 
HEALTII AND SAFETY MANUAL 

0'· . 
,----' 

SECTION 5.01 
SUPERSEDES: None 
DATE: May 14, 1992 
REVIEW: Februaxy 12,1993 
PAGE: 1 of 4 

Section 5.01 EPA Levels of Personal Protective Equipment 

A. Introduction 

Due to the nature of the business of OBG. Tech, employees may be required to work on hazardous 
waste sites. Use of personal protective equipment (PPE) is required by OSHA. EPA has defined 
four Levels of Protection: Levels A. B, C, and D. These levels are defined below and may be used 
as a starting point for PPE on sites. but must be tailored to the specific ~ituation. 

B. Levels of Personal Protection 

(~ ! 

o 

Level A 

Level A protection provides the highest available level of respiratory, skin and eye protection. The 
material in the suit. gloves. and bOOlS must be compatible with the substances involved. 

1. 

2. 

3. 

4. 

5. 

6. 

Level B 

Positive pressure. full-facepiece SCBAorpositive pressure supplied-air respirator with escape 
SCBA. approved by the National Institute for Occupational Safety and Health (NIOSH). 

Fully-encapsulating. chemical-resistant suit. 

Outer chemical-resistant gloves. 

Inner chemical-resistant gloves. 

Chemical-resistant safety boots. 

Two-way communications. 

Options: 

1. Cooling unit. 

2. Coveralls. 

3. Long-underwear. 

4. Other PPE as required in Section 5.02 through 5.09 of this· Health and Safety 
Manual. 

Level B protection provides the highest level of respiratory protection but less skin protection than 
Level A. Use only when airborne chemicals are not hazardous to the skin or not capable of being 
absorbed through the intact skin. 

1. POSitive-pressure, full-facepiece SCBA or positive-pressure supplied-air respirator 
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with escape SCBA (NIOSH approved). 

2. Chemical-resistant suit. 

3. Inner and outer chemical-resistant gloves. 

4. Chemical-resistant safety boots. 

5. Two-way communications . 

. Options: 

1. Cooling unit. 

2. Coveralls. 

3. Long-underwear. 
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4. Other PPE as required in Section 5.02 through 5.09 of this Health and 
Safety Manual. 

Level C 

Level C protection provides less skin protection as Level A and a lower level of respiratory 
protection than Levels A and B. 

1. Full-facepiece, air-purifying, ·(!,mister-equipped respirator (NIOSH approved). 

2. Chemical-resistant suit. 

oJ. Inner and outerchemical-resistaJ;lt gloves. 

4. Chemical-resistant safety boots or chemical-resistant boot covers. 

5. Two-way communications. 

Options: 

1. 

2. 

3. 

4. 

Cooling unit. 

Coveralls. 

Long underwear. 

Other PPE as required in Sections 5.02 through 5.09 of this Health and Safety 
Manual. 
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Level D 

Level D protection provides minimal skin protection and no respiratory protection. 

1. 

") .... 

Coveralls or long pants and long-sleeved s~irt. 

Safety boots . 

.Options: 

1. Other PPE as required in Sections 5.02 through 5.09 of this Health and Safety 
Manual. 

c. prE donning: Drocedures 

1. 
") ... , 
3. 

4. 

5. 

6. 
7. 
8. 
9. 
10. 
11. 

Inspect the PPE before donning with the procedures OUtlined in Sections 5.02 through 5.09. 
Make adjustments to hard hat to fit user's head, if necessary. 
Standing or Sitting. step into legs of the suit; evaluate proper placement of feet within the 
suit: then gather suit and pull sleeves over arms and secure suit frOnt. 
Put on chemical-resistant safety boots over the feet of the suit. Tape the leg cuff over the 
tops of the boots. . . 
Put on air tanks and harness assembly of the SCBA (if applicable). Don the facepiece or 
respirator and adjust it to be secure, but comfortable. Do not connect the breathin!! hose 
ofthe SCBA. Open valve on the air tank (if applicable). ~ . 
Perform negative and positive respirator facepiece seal test procedures. 
Put on inner gloves. 
Put on other PPE (e.g hard hat, hearing protectors). 
Raise hood over head carefully so that the face seal of the respirator is not disrupted. 
Connect the breathing hose while opening the main valve (if applicable). 
Have assistant observe the wearer for a periOd of time to evaluate whether the wearer is 
comfortable, stable, and that the PPE is functioning properly. 

D. PPE Decontamination Procedures 

Station 1: Equipment Drop 

DepOsit equipment used on-site (toOls, sampling devices, clipboards, etc) onto plastic 
drop cloths. During hot weather a cool down station may be set up within this area. 
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Station 2: 

Station 3: 

Station 4: 

Station 5: 

Station 6: 

Station 7: 

Outer Garment, Boots, and Gloves Wash and Rinse 

Scrub outer boots, outer gloves and chemical-resistant splash suit with 
decontamination solution or detergent water. Rinse off using large amounts of 
water. 

Outer Boot and Glove Removal 

Remove outer boots and gloves. Deposit in appropriate area. 

Tank, Canister, or Mask Change 

If worker leaves exclusion zone to change air tank, canister, filters, or mask, this 
is the last step in the decontamination procedure. Worker's air tank, canister, 
filters, or mask is exchanged, new outer gloves and boots are donned, joints taped. 
and worker returns to duty. 

Boot, Gloves, and Outer Garment Removal 

Boots, chemical-resistant splash suit, inner gloves removed and deposited in separate 
containers lined with plastic. 

SCBA or Face-piece Removal 

SCBA backpack and/or facepiece is removed. Avoid touching face with finger. 
SCBA deposited on plastic sheets. 

Field Wash 

Hands and face are tho,roughly washed. Shower if appropriate. 

E. Upgradin2!Down!!radin2 of PPE Levels 
" 

The PPE used and the overall level of protection should be reevaluated periodically as the amount 
of information on the site increases, and as workers as required to perform different tasks. 

Reasons 10 upgrade the level of PPE may include: 

Known or suspected presence of skin contact hazards. 
Occurance or likely Qccurance of gas or vapor emission. 
Change in work task that will increase contact or potential contact with hazardous materials. 
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Section 4.03 Airborne Materials Exposure 

A Introduction 

OSHA. in 29 CFR 1910.1000. specifies that an employee's exposure to substances listed in Table 
Z-l-A, Z-2. or Z-3 shall be limited in accordance with the requirements of the section. OSHA. in 
29 CFRl926.55, specifies that an employee's exposure to those specified in the American 
Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Values CIT. .. Vs) for 
Airborne Contaminants for 1970 shall be avoided. Where the requirements of the two standards 
overlap, the most stringent of the two will be enforced .. 

B. Administrative and En!!ineerinl! Controls 

c. 

D. 

To achieve compliance with airborne materials exposure, a4minisnative or engineering controls must 
first be implemented to achieve compliance. . 

Resoirator Use 

When effective engineering or administrative controls are not feasible to control airborne exposures, 
or while they are being instituted, appropriate respirators will be used. Training, selection, issuance. 
and .standard operating procedures are outlined in Section 5.05 of this Health and Safety Manual. 

Action SpecifiC Hazards 

As specified in 29 CFR 1910 Subpart Z, action specific hazards, i.e. lead, asbestos, and formaldehyde, 
have certain requirements. Any such material will be monitored as directed under specific regulatory 
requirements. 

E. :-"1onitorin!! 

1. Monitoring for IDLH and other dangerous conditions 

During confined space entry and other situations where the quality of the air is unknown, 
air monitoring will be conducted for combustible or oxygen deficient atmospheres, as well 
as for volatile organic. Calibration and maintenance procedures for direct-reading equipment 
are included as Appendix A 

2. General On-site Monitoring 

Site conditions may change during site activities. Air monitoring will be conducted when: 

a. Work begins on a different portion of the site. 
b. . A different type of operation is initiated. 
c. Employees are working in obvious contamination. 
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Personal monitoring will be performed on high"risk workers who are closest to the source 
of contaminant generation. This approach is based upoll the rationale that the probability 
of significant exposure varies directly with distance from the source. If workers who are 
closest to the source are not significantly exposed, then all other workers are, presumably, 
also not significantly exposed and probably do not need to be monitOred. 

However, any employee may request personal monitoring be performed if a potential risk 
exists. 

Personal air monitoring methodology will be determined by the Safety Coordinator using 
the appropriate National Institute for bccupational Safety and Health (NIOSH) or other 
appropriate methods. . 

) 
F. Notification 

Employees will be notified of the results of the monitoring performed in accordance with the 
procedures specified in Section 2.05. 
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Appendix A 

Calibration and Maintenance Procedures 

Loan of Eauinment 

1. Sign-out Procedures 

The health and safety monitoring equipment can be obtained from the Warehouse Supervisor or 
the Safetv Coordinator. The information that will be required prior to a piece of equipment leavine 
the warh~use equipment room will be: \ . ~ 

. Serial Number of equipment 
- Name of Person responsible for equipment 
- Job Number and Location 
. Expected Return Date 

Equipment Return 

Never use carrying cases as shipping cases. 

Should a piece of equipment be damaged or in need of maintenance, it should be tagged with 
appropriate instructions. 

Upon return. the piece of equipment will be checked to see if it is in the same condition as it left 
in. If it is broken, an assessment will be made to determine whether it was broken by mishandling 
or by normal wear and tear. It will also be determined whether the repair can be performed in­
house or must be sent to the manufacturer. If the equipment was determined to be broken due to 
mishandling and the equipment must be sent to the manufacturer, the Project Manager in charge 
will be contacted to determine if the project Can absorb the cost of the repair. 

Photoionization Detectors· 

1. Calibration Procedures 

This is to be )performed, at a minimum, on a daily basis or whenever the detector is used. 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

Turn 'on photoionization detector (PID) and allow to warm up. 

Zero instrument in "clean" air. (Note: "Clean" air refers to upwind of a waste site). 

Connect Span Gas cylinder to PID with a piece of.dean tubing. 

Open thevalve on the cylinder until a steady reading is obtained .. 

Adjust the SPAN control, if necessary, until reading is the same as the Span Gas 
concentra tion. 

Close the valve on the Span Gas cylinder. Disconnect the cylinder from the PID. 

Sample again in "clean" aiL Adjust the zero, if necessary. 
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Ollibration and Maintenance Procedures 

2.~ ___ Main tenance_Rroced ures 

Keeping the PID in top operating shape means charging the battery,cleaning the lamp 
window, and replacing filters. The exterior of the PID can be wiped clean with a damp 
cloth and mild detergent: if necessary. . 

B. Combustible Gas and Oxv!!en Meters - , 

1. Calibration Procedures 

a. Combustible Gas Meter 

b. 

i. Turn on the instrument and allow to warm up. 
ii. Zero % LEL meter in "clean" air. 
iii. Connect calibration gas with clean piece of tUbing to meter. 
iv. Open the valve on the cylinder until a steady reading is obtained. 
v. Adjust th.e combustible gas calibration control, if necessary, until reading \ 

is the same as the calibration gas concentration. 
vi. Close the valve on the calibration gas cylinder. Disconnect the cylinder 

from the meter. 
vii. Sample again in "clean" air. Adjust the zero, if necessary. 

Oxygen Meter 

i. Turn on the instrument in "clean" air and allow to warm up. 
ii. If the % oxygen stabilizes at a value other than 20.8%, adjust the oxygen 

calibration ccontrol until the reading is 20.8%. 

2. Maintenance Procedures 

Keeping the meter in top operating shape means charging the battery and replacing worn 
parts. The exterior of the meter can be wiped clean with a damp cloth and mild detergent, 
if necessary. 
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3_05 Confined Spaces 

A. Introduction 

OSHA has proposed a standard, 29 CFR 1910.146, for permit required confined spaces. The 
proposed standard includes provisions for testing and entering confined spaces. The employee who 
enters a confined space may be sUbject to multiple hazards. The purpose of this sect~on is to 
outline procedures to reduce these hazards. 

B. Definition of Confined Soace 

OSHA has defined a "permit required coniined space" as an enclosed space which: 

1. [s large enough and so configured that an employee can bodily enter and perform the 
assigned work. 

2. Has limited or restricted means for entry or exit. 

3. 

4. 

Is not designed for continuous employee occupancy. 

Has one or more of the following characteristics: 

a. Contains 0r has a known potential to contain a hazardous atmosphere. 
b. Con~ins a material with the potential for engulfment of an entrant. 
c. Has an internal configuration such that an entrant could be trapped or asphyxiated 

by inwardly converging walls, or a floor which slopes downward and tapers to a 
smaller cross-section, or 

d. Contains any other serious safety or health hazard. 

C. Confined Space Entrv Pro!!ram 

1. Preparations 

a. 
b. 
c. 

d. 

e. 
f. 

g. 
h. 

Follow lock-out/tag-out procedures as necessary. 
Ventilation will be provided if necessary. 
Test for oxygen content, explosive mixture, and toxic concentrations from the outside 
of the confined space. 
When a ladder is required to enter the confined space, the ladder must be tied 
securely and must not be removed while anyone is in the confined space. 
Adequate lighting of an approved safety type must be provided. 
All necessary safety equipment to be used by the person entering the confined space 
as well as for the safety watch will be checked. 
Emergency procedures will be revieWed. 
The confined space entry permit will be filled OUt by the Project Supervisor or 
Projecl Foreman. 
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i. Signs and barriers will be posted as necessary to prevent unauthorized entry to the 
confined space and other external hazards. . 

j. Smoking is prohibited inside of and within twenty feet of the confined space. 
k. Spark prooi hand tools and explosion prOof equipment will be used. 
I. If welding is to be performed in the confined spaCe that previously or now contain 

combustibles. all residues, including dry scale or sediment must be removed. If it 
is not possible to remove all combustible ~aterials, they must be covered with a 
non-combustible blanket. 

m. At least one 20 lb. ABC mUlti-purpose fire extinguisher must be available for instant 
use in a confined space containing flammable gases or vapors. 

n. Each person involved shall be trained on the hazards, how to recognize the hazards, 
and how to protect themselves from the hazards. Additionaliy, the attendantsv.ill 
be training on the use of rescue equipment and other duties outlined below. 

2. Attendants 

a. 

b. 

c. 

d. 

e. 

f. 

Initial entry will be accomplished with an attendant stationed outside for the 
purpose of immediate assistance. 
The designated attendant will never enter into the permit space for the purpose of 
an attempt to rescue the entrants. 
Attendants will use any rescue equipment provided for their use and perform other 
rescue and emergency duties, without entering the permit space. 
The attendant will be responSible for maintaining an accurate count of all persons 
in the space. 
Communication between attendants and entrants will be maintained continuously 
during entry. 
Attendants will order authorized entrants to evacuate a space immediately when: 

i. The attendant observes a condition which is not allowed in the entry permit. 
ii. The attendant detects behavioral effects· hazard exposure. 
iii. The attendant detects a situation outside the space which could endanger 

entrants. 
iv. The attendant detects an uncontrolled situation within the permit space. 
v. The attendant is monitoring entry in more than one permit space and must 

focus attention on the rescue of entrants from one of those spaces, 
vi. The attendant must leave the work station. 

g. Attendants will summon rescue and other emergency services as soon as the 
attendant determines that the authorized entrants need to escape from the confined 
space hazards, 

h. Attendants will warn unaut!1orized persons away· from the space, request that 
unauthorized persons exit immediately if they have entered the space, and inform 
authorized entrants if unauthorized persons have entered the space. . 
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I,] 

3. SuperVisoriForenian 

Employees of OBG Tech authorizing or in charge of e'ntry will: 

4. 

a. Determine that the entry permit is properly filled out. 
b. Determine that the entrants and attendants are properly trained. 
c. Determine that necessary procedures, practices and equipment for safe entry are in 

place. 
d. Periodically monitor to determine that confined space operations remain consistent 

with the terms of the entry permit and that acceptable entry conditions are present. 
e. Cancel,authorization and terminate entry whenever entry conditions are not present. 
f. Take the necessary measures for concluding an entry operation, such as closing off 

a permit space and cancelling the permit, once the authorized work has been 
completed. 

g. The supervisor/foreman in charge of authorizing the confined space entry may also 
be an entrant or an attendant. 

Rescue team 

Arrangements must be made prior to entry under whiCh a rescue team will respond to a 
request for rescue activities. The outside rescue team will be informed of the hazards they 
may confront when called to the rescue. 

D. . Contractor ResDonsibilities 

A permit spate which is under the control of another employer will provide all available information 
on the permIt space in which the contractor needs to be aware. 

E. Records 

Permits will be filed with other peninent project health and safety information. 
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CONFINED SPACE ENTRY PERMIT 

-~ 

Job Location: Contract Number. 

Location of Confined Space: Period Covered by Permit: 

Purpose of Entry: 

Authorized Person 

Attendant(s) 

Entrant(s) 

Monitoring Equipment 

Rescuc Procedures I 
Communication Procedures 

" 
SPECIAL REQUIREME~TS YES NO I YES - NO 

Lock-out • Dc-energize I Escape Harness I 
Lines Brokcn • Capped or Blankcd Tripod emergency escape -unit 

Purge· Vent and Flush Lifelines I 
Ventilation 

I 
Fire Extinguishers I 

c 

Secure Area Lighting '. 

Breathing Apparatus Protcctive Oothing 
c: ) 

Resuscitator· Inhalator Respirator 

1'ESI'STO BE TAKEN YES •• - NO 

% Oxvgcn 19.5% to 22% 

% LEL 10% 

Carbon Monoxide 3S ppm 

Aromatic Hydrocarbons S ppm 

Hydrogcn Sulfide 10 ppm 

Sulfur Dioxide S ppm 

Ammonia 2S ppm 

,<oteS: 

o 
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5.06 Respiratory Protection 

A Introduction 

OSHA. in 29 CPR 191O.13-l, specifies that ·when effective engineering controls are not feasible, or 
while they are being instituted. appropriate respirators will be~ used." OSHA references exposure 
to air contaminated With harmful dusts, fogs, fumes, mists, gases, smokes, sprays, or vapors. 

Due to the nature of the business conducted by the company, respiratory protection may be 
necessary for: specific activities performed by our employees. This section \\111 serve as the 
respiratory protection program and is adopted by the company in an effort to.assist ensuring a safer 
working environment for our employees during work activities requiring respiratory protectiQn as 
dictated in the site-specific Health and Safety Plan. In order to· comply v.ith regulatory 
requirements. this program is developed pursuant to 29 CFR 1910.134 and 29 CFR 1926.103. This 
program and use of respirators are instituted according to the Site-specific Health and Safety Plan 
and only after exhausting all feasible engineering controls. 

B. Emplover and Emplovee Resoonsibilitv 

1. 

2. 

Employer Responsibilities 

The Safety Coordinator will see that approved respirators, cartridges, and spare parts will 
be provided by the company. The Safety Coordinator ..... iIl also be responsible for the 
establishment and maintenance of this respiratory protection program and the upkeep of 
records for fit testing, medical surveillance, and training. . 

Employee Responsibilities 

It is the responsibility of the employee to use the respiratory protection in accordance with 
instructions and training received. The employee will maintain the respirator to insure that 
cartridges and parts are replaced when necessary. The employee will repon any problems 
with his respirator to his supervisor or the Safety Coordinator. 

C. Traininl! of Emplovees 

All employees required to wear respirators on the job will be trained prior to the use of resp~rators. 
That training will cover the topiCS required by 29 CFR .'1910.120 (Hazardous waste operations and 
emergency response) and ~? CFR 1910.134 (Respiratory Protection), and include the following: 

i 

- basics of respiration 
- basics of respiratory hazards 
- capabilities and limitations of respirators 
- inspection of respirators 
- how a respirator should be worn 
- cleaning and disinfecting respirators 

storage of respirators 
- . respirator-specific training 
-. fit-checking procedures 
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All employees will be given the opportunity to wear their respirator in an uncontaminated 
. atmosphere and a test atmosphere for a period of time t6 become familiar with the use of 

respirators. 

All training is documented and is filed in the Sy;racuseoffice. 

D. Phvsician's Aooroval 

E. 

F. 

All employees required to \~;ear a respirator will have a physician's written approval to wear a 
respirator prior to being required to wear one. The respirator user's medical status will be reviewed 
annually. 

The local physician will determine which health and physical conditions are pertinent. A description 
oi the respiratory hazards. specifics of employee's job functions while wearing a respiratory and 
cdpies of all applicable regulations wtll be provided to the physicians to further aid the decision 
process. 

The physical will be provided at no cosuo the employee. A copy of the written report will be made 
to the employee upon request. 

All medical examinations are recorded and are filed in the Syracuse office. 

Selection of Respirators 

Respirators will be selected on the basis of the following: 

- chemical and physical hazards 
- characteristics of the hazardous operation of process 

face piece to face fit 
- comfort 
- utilization of NIOSH recommendations 
- utilization of manufacturer's recommendations 
- the guidance of American National Standard Practices for Protection Z88.2-1969. 

All respirators selected will be NIOSHIMSHA approved for the hazar~s encountered. 

The Safety Coordinator will be adequately instructed to insure that the correct respirator is selected 
and that the appropriate persomil modifications are made such as corrective lens for full-face masks. 

Issuance of Resoirators 

The Warehouse Supervisor will be responsible for the issuance of a properly selected respirator to 
each employee. Each employee will be given his own respirator and will be responsible for bringing 
it to the jobsite. Employees should mark his respirator so that it will not be confused with others. 
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To insure a proper fit of negative pressure respirators, respirator fit-testing will be performed. 
Where fit-testing is not required by specific hazard regulation, as it is with lead or asbestos, the 
qualitative irritant vapor or smoke protocol of the asbestos standard will be apopted (29 CFR 
1910.1001, Appendix C). Fit-testing will be performed to select respirators and be performed at the 
discretion of the Safety Coordinator thereafter unless reqUired by law to be periormed more often 
or unless there is sufficient need to do so (i.e., denture replacement, scarring of face, weight change). 

Fit-test failure"will result in selection of a different size respirator. Continued test failure will result 
in selection of a different manufacturer's respirator . 

. All fiHestinginformation such as Jheemployee. the date, and the type of respirator is recorded and 
filed in the Syracuse office. 

H. Insoection of Resoirators 

Respirators will be inspected for damage before and after each use. Each employee, after training. 
will responsible for inspection. The following areas will be inspected: 

tightness of connections 
- face piece 
- headbands 
- inhalation valve 

exhalation valve 
- cartridge or filter fittings 
- pliability of rubber or elastomer pans 
- signs of deterioration 

Any malformation, distortion, missing pans, cracks. etc. will be sufficient to issue replacement parts 
or if necessary, a new respirator. 

1. Standard OperatinQ Procedures 

Before entering any potentially contaminated environment, each employee will: 

1. Carefully inspect the respirator following the procedures specified in Section 8. 

2. Duct tape should be removed from cartridges (if applicable). 

3. The respirator should be donned and checked for a proper fit using the following tests: 

a. Positive Pressure Test - close off the exhalation valve with your 
hand. Breathe into the mask. The fate-to-facepiece seal is 
satisfactory if some pressure can be built up inside the mask and 
sustained. 
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b. NeQ'ative . Pressure Test - close off the inlet openings of the 
cartridge with the palm bf your hand. Inhale gently so that a 
vacuum occurs inside the mask. Hold your breath for 10 seconds. 
If the vacuum is s.ustained, and no inward leakage is detected, the 
respirator fits properly. 

4. Inside the contaminated environment, respirators will not be removed except in a medical 
emergency such as a suspected heart attack. 

5. Respirators will be worn with straps inside the disposable garment allowing a worker to 
maintain respiratory protection while removing contaminated garments. 

J. Cleaning and Disinfectin!! of Resoirators 

Respirators will be cleaned after each use. 
cleaning and those should be followed . 

. following procedures should be used: 

Manufacturers may have specific recommendations for 
In absence of manufacturers recommendations. the 

1. Remove th~ cartridges and headbands 

2. 

3. 

Disassemble all respirator pans 

Wash all respirator pans (except cartridges and headbands) in a cleaner - disinfectant 
solution or use soap and hot water 

4. Rinse completely in clean, warm water 

5. Air dry in a clean area 

6. Re-assemble the respirator 

No alcohol will be used to clean th'e respirator. If a disinfecting solution is not used, a disinfecting 
spray will be used at least weekly, but preferably after each use. 
Respirator ""ipes will be provided to employees in order to clean respirators during work shifts 
between uses. The employee will be allowed to leave work area and remove respirator to wash face 
in orderto prevent rashes and discomfort. The respirators will be wiped out at each of these times. 

K. StoraQe of Respirators 

Respirators will be stored in clean plastic bags and protected against dust, sunlight, heat, extreme 
cold, excessive moisture, or damaging. chemicals. Respirator ca'nridges will have the inhalation 
holes covered with duct tape (or acceptable substitute tape) immediately after leaving a 
contaminat~ area. The tape will be left on until the respirator is donned for the nest entry into 
a contaminated area. This tape \,ill prevent any contaminants from being dislodged from the 
cartridge. 

Respirators should be packed or stored so that the facepiece and exhalation valve will rest in a 
normal position and function will not be impaired by the elastOmer setting in an abnormal pOSition. 
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Work areas wiII be monitored as required by specific hazard regulations or on a periodic timetable 
as set by the site-specific Health and Safety Officer and the site-specific Health and Safety Plan. 
This surveillance is required to ensure that the proper level of protection is provided to employees. 
Whenever new hazards are encountered Or a substantial change in magnitude of the existing hazard 
occurs. then additional monitoring will take place. 

M. Evaluation of Resoirator; Protection Program 

In order to maintain an effective program. the respiratory protection program will be re.evaluated 
on at least an annual basis. This evaluation will address: 

employee acceptance of program and respirators 
- methods of sur .... eillance of hazards and results 
- regulatory compliance 
- changing job functions 

Changes in hazards 

Employees are encouraged to express any concerns about respirator protection. such input is critical 
for evaluating the program. 

Each employee will be made aware of this written program and any annual changes. 

Frequent random inspections "'ill be conducted by the Safety Coordinator to assure that respirators 
are properly selected, used, cleaned, and maintained. . 

N. Hazard Soecific Resoiratorv Protection 

As specified in 29 eFR Parts 1910, action specific hazards, i.e. lead, asbestos, and formaldehyde, 
require specific respiratory protection. Any such material will be monitored as directed under 
specific regulatory requirements, and respiratory protection will issued pursuant to specific 
regulatory requirement. . 
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10.06 Excavations 

A. Introduction 

This'section applies to all open excavations made in the earth's surface. Excavations are defined 
to include trenches. 

B. General Reauirements 

1. 

2. 

All surface encumbrances that are located so as to create a hazard to employees will be 
removed or s.upponed. as necessary, to safeguard employees. 
Underl:!round installations. 
a. - The estimated location of utility installations, such as sewer, telephone. fuel, electric, 

water lines. or any other underground installations that reasonably may be expected 
to be encountered during excavation work, will be determined prior to opening an 
excavation. . 

b. Utility companies or owners will be contacted within established or customary local 
response times, advised of the proposed work, and asked to establish the location 
of the utility underground installations prior to the stan of actual excavation. When 
utility companies or owners cannot respond to a request to locate underground 
utility installations within 24 hours (unless a longer period is requir.ed by state or 
local law), or cannot establish the exact location of these installations, the work may 
proceed. provided caution is taken, and provided detection eqUipment or other 
acceptable means to locate utility installations are used. 

c. When excavation operations approach the estimated location of underground 
installations, the exact location of the installations will be determined by safe and 
acceptable means. 

g. While the excavation is open, underground installations \1;il1 be protected,supponed 
or removed as necessary to safeguard employees. 

C. Access and egress 

1. Structural ramps. 
a. Structural ramps that are used solely by employees as a means of access or egress 

from excavations \\;11 be designed by a competent person. Structural ramps used 
for access' or egress of equipment will be designied by a competent person qualified 
in structural design, and will be constructed in accordance with the design. 

b. Ramps and runways constructed. of two or more structural members will have the 
structural members connected together to prevent displacement. 

c. Structural members used for ramps and runways will be- of uniform thickness. 
d. Cleats or other appropriate means used to connect runway structural members will 

be attached to the bottom of the runwayorwi)l be attached in a manner to prevent 
tripping. ' 

e. Structural ramps used in lieu of steps will be provided with cleats· or other surface 
treatments on the tOp surface to prevent slipping. 
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2.· Means of egress from trench excavations. A stairway, ladder, ramp or other safe means of 
egress will be located in trench excavations that are 4 feet (1.22 m) or more in depth so as 
LO require no more than 25 feet (7.62 m) of lateral travel for employees. 

D. Exposure to vehicular traffic 

Employees ,exposed LO public vehicular traffic will be provided with, and will wear, warning vests or' 
other suitable garments marked with or made of reOectorized or high-visibility material. 

E. Exposure to falling loads 

F. 

G. 

No employee will be permitted underneath loads handled by lifting or digging equipment. 
Employees will be required to stand away from any vehicle being loaded or unloaded to avoid being 
stuck by any spillage or falling materials. Operators may remain'in the cabs of vehicles being loaded 
or unloaded when the vehicles are equipped to provide adequate protection for the operator during 
loading and unloading operations. 

\Yamin!! svstemfor mobile eauioment 

When mobile)equipment is operated adjacent to an excavation, or when ~uch eqUipment is required 
to approach the edge of an excavation, and the operator does not have a clear and direct view of 
the edge of the excavation, a warning system will be utilized such as barricades, hand or mechanical 
Signals, or stop logs. If possible, the grade should be away from the excavation. . 

Hazardous atmosoheres 

1. Testing and controls 

In addition to the procedures set forth in Sections 3 and 4 of this Health and Safety Manual to 
prevent exposure to harmful levels of atmospheric contaminants and to. assure acceptable 
atmospheric conditions, the following requirements will apply: 

a. 

b. 

c. 

d. 

Where oxygen deficiency (atmospheres containing less than 19.5 percent oxygen) or 
a hazardous atmosphere exists or could reasonably be expected to eXist, such as in 
excavations in areas where hazardous substances are stored nearby, the atmospheres 
in the excavation will be tested before employees enter excavations greater than 4 
feet (1.22 m) in depth. 
Adequate precautions will be taken to prevent employee exposure to atmospheres 
containing less than 19.5 percent oxygen and other hazardous atmospt).eres. These 
precautions include providing proper respiratory protection or ventilation in 
accordance with subparts D and E of this part respectively. 
Adequate precaution will be taken such as providing ventilation, to prevent 
employee exposure to an atmosphere containing a concentration of a flammable gas 
in excess of 20 percent of the lower flammable limit of the gas. 
When controls are used that are intended to reduce the . level of atmospheric 
contaminants to acceptable levels, the testing will be conducted as often as necessary 
LO ensure that the atmosphere remains safe. 



o 

OBG TECHNICAL SERVICES, INC, 
HEALTH AND SAFETY MANUAL 

SECTION: 10.06 
SUPER CEDES: None 
DATE: June 3, 1992 
REVIEW: March 13, 1993 
MARCH: 3 of 8 

2. Emergency rescue equipment 

a. Emergency rescue equipment,such as breathing appax:atus, a safety harness and line, 
or a basket stretcher, wiII be readily available where hazardous atmospheric 
conditions exist or may reasonably be expected to develop during work in an 
excavation. Tnis equipment will be attended when in use. . 

b. Employees entering bell-bottom pier holes, or other similar deep and confined 
footing excavations. will wear a harness with alife-li.ne securelv attached to it. The 
lifelin~ will be sep'arate from any line used to handle m~terials, and will be 

\ 

individually attended at all times while the employee wearing the lifeline is in the 
excavation. 

H. ?rotection from hazards associated with \vater accumulation· 

1. 

2. 

3. 

Employees will not work in excavations in which there is accumulated water, or in 
excavations in which water is accumulating. unless adequate precautions have been taken 
to protect employees against the hazards posed by water accumulation. The precautions 
necessary toprotect employees adequately vary with each situation, but could include special 
support or shield systems to protect from cave-ins, water removal to control the level of 
accumulating water, or use of a safety harness and lifeline. 
If water is controlled or prevented from accumulating by the use of water removal 
eqUipment. the water removal equipment and operations will be monitored by a competent 
person to ensure proper operation. . 
If excavation work interrupts the natural drainage of surface water (such as streams), 
diversiOn ditches, dikes, or other suitable means will be used to prevent surface water .from 
entering the excavation and to provide adequate drainage of the area adjacent t.o the 
excavation. Excavations SUbject to runoff from heavy rains will require an inspectio~ by a 
competent person. 

1. Stability of adjacent structures 

1. Where the stability of adjoining buildings, walls, or other structures is endangered by 
excavation operation, support systems such as shoring. braCing, or underpinning will be 
provided to ensure the stability of such structures for the protection of employees. 

2. Excavation below the level of the base. or footing of any foundation or retaining wall that 
could be reasonably expected to pose a hazard to employees will not be permitted except 
when: . 
a. 

b. 
c. 

d. 

A support system, such as underpinning, is provided to ensure the safety· of 
employees and the stability of the structure; or 
The excavatiort is in stable rock; or 
A registered professional engineer has approved the determination that such 
excavation work will not pose a hazard to. employees. 
Sidewalks, pav(!ments, and appurtenant structure will not be undermined unless a 
suppon system or another method of protection is provided to protect employees 
from the possible collapse of such structures. 



c 

OBO 1ECHNICAL SERVICES, INC. 
HEALTH AND sAFETY MANUAL 

SECTION: 10.06 
SUPERCEDES: None 
DATE: June 3, 1992 
REVIEW: March 13, 1993 
MARCH: 40[8 

J. Protection of emplovees from loose rock or soil 

1. Adequate protection wil1 be provided to protect employees from loose rock or soil that 
could pose a hazard by falling or rol1ing from an excavation face. Such protection will 
consist of scaling to remove loose material; installation of protective barricades at intervals 
as necessary on the face to stop and contain falling material; or other means that provide 
equivalent protection. 

2. Employeeswil1 be protected from excavated or other materials of equipment that could pose 
a hazard by fal1ing or rolling into excavations. Protection will be provided by placing and 
keeping such materials or equipment at least 2 feet (.61 m) from the edge of excavations, 
or by the use of retaining devices that are sufficient to prevent materials or equipment from 
falling or rol1ing into excavations, or by a combination of both if necessary. 

K. Insoections 

1. 

2. 

Daily inspections of excavations. the adjacent areas, and protective systems will be made by 
a competent person for evidence of a situation that could result in possible cave-ins, 
indications of failure of protective systems. hazardous atmospheres, or other hazardous 
conditions. An inspection wil1 be conducted by conducted by the competent person prior 
to the start of work and as needed throughout the shift. Inspections will also be made after 
every rainstorm or other hazard increaSing occurrence. These inspections are only required 
when emp;, yee exposure can be reasonably anticipated. 
Where the competent person finds evidence of a situation that could result in a possible 
cave-in, indications of· failure of protective systems, hazardous atmospheres, or, other 
hazardous conditions, exposed employees will be removed from the hazardous area until the 
necessary precautions have been taken to ensure their safety. 

L. Fall orotection 

1. Where employees or equipment are required or per~Itted to cross over excavations, 
walkways or bridges with standard guardrails wil1 be provided. 

2. Adequate barrier physical protection will be provided at all remotely located excavations. 
All wells, pits, shafts, etc., will be barricaded or covered. Upon completion of exploration 
and similar operations, temporary wells, pits, Shafts, etc., will be backfilled. 

M. Requirements for protective svstems 

1. Protection of employees in excavations. 
a. Each employee in an excavation will be protect~d from cave-ins by an adequate 

protective system deSigned in accordance with paragraph 2 or 3 of this section except 
when: 

b. 

1. Excavations are made entirely in stable rock; or 
2. Excavations are less than 5 feet (1.52 m) in depth and examination of the 

ground by a competent person provides no indication of a potential cave-in .. 
Protective systems will have the capaCity to resist without failure all loads that are 
intended or could reasonably oe expected to be applied 0: transmitted to the system. 



o 

OBO TECHNICAL SERVICES, INC. 
HEALTIf.AND SAFETY MANUAL 

SECTION: 10.06 
SUPERCEDES: None 
DATE: June 3, 1992 
REVIEW: March 13, 1993 
MARCH: 5 0(8 

2. 

\ 

Design of sloping and benching systems. The slopes and configurations of sloping and 
benching svstems will be in accordance \\;th the requirements of option 1; or, in the 
alternative,' option 2; or, in the alternative. option 3, or, in the alternative, option 4, as 
follows: 

Option (1) - Allowahle configurations and slopes 
1. Excavations will be sloped at an angle not steeper than one and one-half 
horizontal to one vertical (34 degrees measured from the horizontal), unless one 
of the other options listed below is used. 
2. Slopes specified in paragraph 1 of this section, will be excavated to form 
configurations that are in accordance with the slopes shown for Type C soil in 
Appendix B to this subpart. 

Option (2) - Determination of sloDes and configurations using 29 crn 1926 SubD3.rr P 
ADDend ices A and B 

~vlaximum allowable slopes. and allowable c;onfigurationsfor sloping and benching 
systems. will be determined in accordance with the conditions and requirements set 
forth in appendices A and B to this SUbpart. 

Option (3) - Designs using other tabulated data 
1. DeSigns of sloping or benching systems will be selected from and be in , 

accordance with tabulated data, such as tables and charrs. 
2. The tabulated dat~ will be in written form and will include all of the 

following: 
A. Identification of the parameters that affect the selection of a sloping 

or benching system drawn from such data; 
B. Identification of the limits of use of the data, to include the 

magnitude and configuration of slopes determined to be safe; 
C. Explanatory information as may be necessary to aid the user in 

making a correct selection of a protective system from the data. 
3. At least one copy of the tabulated data which identifies the registered 

professional engineer who ,approved the data, will be maintained at the 
jobsite during construction of the protective system. After that time the 
data may be stored off the jobsite, but a copy of the data will be made 
available to the Secretary upon request. 

Option (4) - Design bva registered Drofessional engineer 
1. Sloping and benching systems not utilizing Option (1) or Option (2) or 

Option (3) under paragraph 2 of this section will be approved by a 
registered professional engineer. 

2. Designs will be in written form and will include at least the following: 
A The magnitude ,of the slopes that were determined to be safe for 

the particular project; 
B. The configurations that were determined to be safe for the 

particular project; and 
C. The identity of the registered professional engineer approving the 

deSign. 
3. At lease one copy of the design will be maintain,ed at the jobsite while the 

slope is being constructed. After that time the design need not be at the 
jobsite~ but a copy will be made available to OSHA upon request. 
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3. Design of support systems, shield systems, and other protective systems. Designs of support 
systems shield systems, and other protective systems will be in accordance with the 
requirements of opption 1; or, in the alternative, option 2; or, in the alternative, option 3; 
or, in the alt~rnative, option 4 as follows: 
Option (1) - Desi{!ns usin!:! aooendices A. C. and D De~igrts for timber shoring in trenches 
will . be determined in accordance with the conditions and reqUirements set forth in 
appendices A and C to this SUbpart. Designs for aluminum hydraulic shoring will be in 
accordance with paragraph (c)(2) of this section, but if manufacturer's tabulated data cannot 
be utilized, desi!ms will be in accordanc~ with Appendix D. 
Ootion (2) - De~~i!:!ns USin!:! Manufacturer's Tabulated Data 

a. Design of support systems, shield systems, or other protective systems that 
are drav·;n from manufacturer's tabulated data will be in accordance vtith 
all specifications, recommendations, and limitations issued or made by the 
. man ufacture~. 

b. Deviation irom the speCifications, recommendations, and limitations issued 
or made bY,the manufacturer will only be allowed after the manufacturer 
issues specific'written approval. 

c. . Manufacturer's specifications, recommendations, and limitations, and 
manufacturer's approval to deviate from the speCifications, recommendations, 
and limitations i'i11 be in \\Tirten form at the jobsite during construction 
of the protective system. After that time this data may be stored off the 
jobsite. but a copy \\;11 be made available to OSHA upon request. 

Option (3) - DesiQ'ns usin!:! other tabulated data 
a. DeSigns of suppOrt systems, shield systems, or other protective systems will 

be selected from and be in accordance with tabulated data, such as tables 
and charts. 

b. The tabulated data will be in written form and include all of the follovting: 
1. Identification of the parameters that .affect the selection of a 

protective system drawn from such data; 
., Identification of the limits of. use of the data; 
3. Explanatory information as may be necessary to aid the user in 

making a correct selection of a protective system from the data. 
c. At least one copy of the tabulated data, which identifies the registered 

profeSSional engineer who approved the data, will be maintained at the 
jobsite during construction of the protective system. After that time the 
data may be stored off the jobsite, but a copy of the data will be made 
available to the Secretary upon request. 

Option (4) - Design bv a re~istered professional engineer 
a. SuppOrt systems, shield systems, and other protective systems not utilizing 

Option 1. Option 2, or Option 3. above, will be approved by a registered 
professional engineer. 

b. Designs will be in written form and will include the fOllowing: 
1. A plan indicating the sizes, types, and configurations of the 

materials to be used in the protective system; and 
2. The identity of the registered profeSSional engineer approving the 

design. 
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c. At least one copy of the design will be maintained at the jobsite during 
construction of the protective system. After that time. the design may be 
stored off the jobsite, but a copy of the design will be made available to 
OSHA upon request. 

4. Materials.and equipment. 

a. Materials and equipment used for protective systems will be free from damage or 
defects that mi{!ht impair their proper function. 

b. Manufactured ;nateri~ls and equipment used and maintained in a manner that is 
consistent with the recommendations of the manufacturer, aI;ld in a manner that will 
prevent employee exposure to hazards. 

c. When material or equipment that is used for protective systems is damaged. a 
competent person wii! examine the material or equipment and evaluate itssuitability 
for continued use. If the competent person cannot assure the material or equipment 
is able to support the intended loads or is otherwise suitable for safe use, then such 
material or equipment will be removed from service. and will be evaluated and 
approved by a registered professional engineer before being returned to service. 

5. Installation and removal of support 

a. 

b. 

General. 
1. Members of support systems will be securely connected together to prevent 

Sliding, falling, kickouts. or other predictable failure. 
2. Support systems ,vill be installed and removed in a manner that protects 

employees from cave-ins, structural collapses, or from being struck by 
members of the support system. 

3. Individual members of suppOrt systems will not be SUbjected to loads 
exceeding those which those members were deSigned to \\1thstand. 

4. Before temporary removal of individual members begins, additional 
precautions will be taken to ensure the safety of employees, such as 
installing other structural members to carry the loads imposed on the 
support system. 

5. Removal will begin at, and progress from, the bottom oJ the excavation. 
Members will be released slowly so as to note any indication of possible 
failure of the remaining members of the structure or possible cave-in of the 
sides of the excavation. . 

6. Backfilling will progress together with the removal of support systems from 
excavations. 

Additional requirements for support systems for trench excavations. 
1. Excavation of material to a level no greater than 2 feet (.61 m) below the 

bottom of the members of a support system will be permitted, but only if 
the system is designed to resist the forces calculated for the full depth of 
the trench. and there are no indications while the trench is open of a 
'possible loss of soil from behind or below the bottom of the suppOrt 
system. 



o 

OBG TECHNICAL SERVICES, INC. 
HEALTIJ AND SAFETY MANUAL 

SECrION: 10.06 
SUPERCEDES: None 
DATE: June 3, 1992 
REVIEW: March 13,1993 
MARCH: 8 of 8 

2. Installation of a support system will be closely coordinated with the 
excavation of trenches. 

N. Siopin!! and benchin!! svstems 

Employees will not be permitted to work on the faces of sloped or benched excavations at levels 
above other employees except when employees at the lower levels are adequately protected from the 
hazard of falling, rolling. or sliding material or ,equipment. 

O. Shield sYStems 

1. General 

2. 

a. Shield systems v.ill not be SUbjected to loads exceeding those which the system was 
designed to withstand. 

b. Shield will be installed in a manner to restrict lateral or other hazardous movement 
Of the shield in the event of the application of sudden lateral loads. 

c. Employees will be protected from the hazard of cave-ins when entering or exiting 
the areas protected by shields, 

d. Employees will not be allowed in shield when shields are being instalfed, removed, 
or moved vertically. 

Additional requirement for shield systems used in trench excavations. Excavations of earth 
material to a level not greater than 2 feet (.61 m) below the bottom of a shield will be 
permitted, but only if the shield is designed to resist the forces calculated for the full depth 
of the trenCh, and there are no indications while the trench is open of a possible loss of 
soil from behind or below the bottom of the shield. 
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PROJECT TASKS 

The past photographic waste management practices utilized in Building 731, Naval Ordnance 
Station, Indian Head, Maryland has resulted in elevated silver concentrations within the two 
drainage ditches leading from the building~ The purpose of this project is to remediate the 
contaminated soil on-site and incorporate the treated material within an on-site explosion berm. 
This will be accomplished by excavating the soils/sediments in the two drainage ditches exhibiting 
silver concentrations greater than 10 mg/kg and treating the material on-site utilizing 
solidification/stabilization technology. The treated material will then be incorporated in the base 
of an on-site explosion berm. 

Access Roads/Routes: 

The primary site access road is the existing dirt road, as shown in Figure 1. Access routes along 
one side of both drainage ditches will be constructed to allow excavation and haul equipment access 
from the dirt road. These routes shall consist of cleared paths, approximately fifteen feet wide, that· 
are immediately adjacent to the twelve foot wide section of the stream bed that is to be excavated. 
Since the excavation zone for the ditches is approximately twelve feet wide, the portionS of both 
ditches that are to be excavated will lie approximately in the center of the 40 foot wide cleared area, 
twenty feet on each side from the center of the ditch. The routes shall be properly graded to 
prevent stormwater from ponding within the routes, and to prevent other conditions that may 
impede the access of vehicles or the progress of work. Silt fence will be installed along the 
perimeter of the 40 foot wide cleared areas. . 

Decontamination Facility: 

. A personnel decontamination facility will be provided for use by OBG Tech's personnel and others 
visiting the site. The facility will include a changing room, lo~kers, and showers. Two concrete 
decontamination pads (Figure 2) for vehicles and equipment leaving the exclusion zone will be 

. constructed along the existing dirt road. 

Exclusion Zone: 

Exclusion zones will. be established within the security fence. The zones include the excavation 
areas and the stockpile/treatment area. Entrance to the exclusi~n zones will only be through the 
personnel and vehicle decontamination zones. 

Contaminated Soils/Sediments Staging Area: 

A staging area for contaminated soils/sediments will be constructed to contain stockpiled soil prior 
to stabilization. The area will be constructed to prevent migration of contamination from 
dewatering of excavated soils or from storm water runoff. .This area will. be located as shown in o Figure 1 and will be constructed with clean fill that will be used later as soil cover. 
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. Treatability Testing: 

A testing program, developed from representive samples collected fr,om the drainage swales, will 
be implemented to ensure the successful stabilization of the soil/sediments. Bench-scale testing is 
used to evaluate the physical, chemical, and geotechnical properties of the untreated and treated 
materials. 

The representative soil samples collected from the drainage swales will be analyzed in our 
laboratory. The following tests will be performed to evaluate the physical characteristics of various 
additive mix'designs: 

Method 

Moisture Content ASTM D2216 

Compaction ASTM 01557 

Unconfined Compressive Strength ASTM D2166 

The in-place soil/sediment is on the wet side of optimum dry density. Various mix designs will be 
used in the laboratory to achieve the desired engineered structural fill characteristics, that can be' 
expected for the treated emplaced material at optimum moisture-density. A minimum of two 
different additive systems will be explored at various ratios in t~e laboratory to achieve the desired 
results. Results of these mix designs will be presented to the Government Representative for review 
and selection of the optimum mix design. The 'selected mix design will be analyzed for TCLP Silver 
(Method 1311, EPA SW-846); Results of this analytical test will be forwarded to the Government 
Representative prior to anyon-site treatment. 

Waste Excavation and Handling: 

Silver-contaminated soil/sediments will be excavated from the drainage swales with a track 
excavator. The track excavator will be situated on the access route adjacent to the swale and will 
load directly into the haul trucks. Confirmatory sampling will. be conducted by the Government 
Representative to ensure attainment of target cleanup levels. As necessary; the Government 
Representative may direct additional soils/sediments excavation to attain the target cleanup level. 
All excavated materials shall be handled in such fashion as to prevent the release of the 
contaminated soil,to the environment, and to minimize impacts to the adjacent forest, forest floor, 
or vegetation. Contaminated soils/sediments shall be loaded directly into leak-proof vehicle and 
promptly moved to the stockpile/tr~atment area. Any subsequent handling of the soils/sediments, 
such as consolidation or dewatering, will occur in this area. Off-site disposal is not anticipated for 
any of the soils/sediments. Tree stumps excavated from the stream bed will have the soil removed 
for treatment and the stump will be decotaminated for off-site disposal. 

Remediation Sampling Program: 

Target Level Sampling During Excavation: Subsequent to excavation of the specified dimensions 
'and volumes of the stream bed sediments, confirmatory samples of the unexcavated soil will be 
acquired by the, Government Representive,to ensure that remaining soils and sediments have silver 
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concentrations of 10 mg/kg or less. Silver concentration analytical results shall b~ made available 
to aBG Tech on a rush turnaround basis. This data will be used by the GovernITient Representive 
to direct any additional excavation. 

Treatment-Related Samplir:g: Treated soils and sediments will be sampled prior to their placement 
in the area of the proposed explosion berm. Acceptance testing preformed on each sample will 
ensure that: (1) treated materials meet physical geotechnical requirements of the design mix 
selected by the Government Representative; and (2) silver in the treated material is not leachable, 
and will therefore remain immobile within the berm structure. 

Samples of the treated soil will be obtained after every 100 cubic yards of production. The samples 
will be analyzed for TCLP Silver (Method 1311, EPA SW-846) and a Modified Proctor (ASTM 
D1557). Thy results of the Compaction test will be used in conjunction with the testing of the 
emplaced treated soil with the nuclear density meter to assure conformance with the specifications 
for placement of the treated soils. Results of this testing will immediately be made available to 
the Government Representative. 

Wastewater;. Related Sampling: Sampling of all wastewater that is: (1) used during decontamination 
procedures; of (2) extracted from the excavation or untreated material shall be collected and 
analyzed. Silver concentrations must be 1 milligram per liter (mg/l) or less to discharge into the 
Facility's sewage system. Wastewater to be discharged into the Facility's sewage system may not 
have biochemical oxygen demand (BOD) levels of greater than 200 mg/l, or total suspended solids 
(TSS) levels above 30 mg/l. Wastewater not meeting these requirements shall be pretreated to 
achieve the specified . standards. Analytical results will be provided to the Government 
Representive. Approval shall be obtained prior to discharge to the Facility>s sewer system. 

Solidification/Stabilization: 

Treatment of the excavated material will be preformed using a contained treatment system. The 
mixing process utilizes equipment in which the contaminated soils/sediments and stabilization 
additive are loaded and mixed. The mixing process is achieved by mixing blades blending the 
additive/soil mixture into the proper percentage of additive and moisture. Treatment will be 
initiated employing the design mix accepted by the Government Representative which demonstrates 
the ability to meet explosion berm construction material/performance requirements including load­
bearing and compactability characteristics as well as exhibiting acceptable TCLP leachability 
characteristics (levels of silver in leachate below detect~on limits). Treatment shall be conducted 
in a manner which minimizes the potential for release of contaminated mater~al to the environment. 

Placement/Compaction/Capping of Treated Material: 

Subsequent to treatment and acceptable analytical results, the stabilized soil/sediment will be placed 
and compacted in an area within the foot print of the proposed explosion berm. Prior to 
placement, all site preparation activities associated with construction of the explosion berm (e.g., 
subgrade preparation) will be completed for the area where the stabilized soil will be placed. The 
stabilized soil will be placed and compacted in6 inch lifts on suitable subgrade. the stabilized soil 
will be compacted not less than 92 percent of maximum as determined by Modified Proctor. The 
final layer of solidified material will be uniformly graded to provide an appropriate base for the 1 
foot thick soil cap. The soil cap will be placed and compacted over the treated soil. 
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Restoration/De,mobilization: 

Removal of Material Storage/Staging and Decontamination Areas: At the completion of the project, 
the construction support area shall be removed. All waste materials shall be disposed in an 
appropriate manner and areas restored to the pre-existing c:::mtours and conditions. 

Restoration of the Drainage Ditch Network: The excavation area shall be backfilled and graded 
to contours consistent with those specified in the design drawings. The material used to backfill the 
swale area will be the same as the soil that has been approved for used in the construction of the 
explosion berms .. The backfill material will be plac~d in one foot lifts and compacted not less than 
90 percent of maximum as determined by Modified Proctor. Jute matting will be utilized to prevent 
erosion within the restored drainage ditches. 

Revegetation: Areas disturbed by the remedial action shall be restored after the completiQn of the 
backfilling, compaction, and grading. 

Removal of Equipmerit~ FieldOffice,andSilt Fencing: All equipment,support facilities, and silt 
fencing installed to execute the remedial action will be removed from the facility. The treatment 
system will not be removed until all contaminated soils/sediments from the ditches have been 
treated and incorporated into the explosion berm. 

SPILL/DISCHARGE CONTROL PLAN 

OBG Technical Services, Inc. (aBG Tech) has developed a spill control plan to implement, 
maintain, and oversee spill and discharge control. This plan shall provide contingency measures for 
on-site spills, off-site spills or discharges from handling, staging, or transport of potentially 
hazardous materials. 

1. If a spill of any size occurs, aBG Tech will immediately notify the Government 
Representative and th~ Facility's Air and Hazardous Waste Management Branch at (301) 
743-6745 or (301) 743-5746 and implement the spill/discharge control plan. A Spill Report 
shall be provided to the Government Representative identifying the cause and extent of the 
spill, any resulting contamination danger, and corrective actions taken. 

2. aBG Tech will provide methods, means, and facilities required to prevent contamination 
afsoil, water, atmosphere, uncontaminated structure equipment, or material by the 
discharge of wastes from spills due to aBG Tech's operation. ' 

3. aBG Tech will provide equipment and personnel to perform emergency measures required 
to contain any spills that aBG Tech has caused and remove spilled materials and soil or 
liquids that become contaminated due to spillage. This collected spill material shall be 
properly disposed of at aBG Tech's expense. 

4. aBG Tech will provide for any unexpected spills or discharges with the following equipment 
to be kept on-site at all tiines during site activities: 

• 
• 

Noncombustible absorbent 
Front-end loader 
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• 
• 

Drums (55-gallon USDOT 17-E or 17-H) 
Shovels 

5. OBO Tech will take immediate measure to control and contain the spill within the site 
boundades. This shall include the following actions: 

• Isolate and contain hazardous spill areas 
• Deny entry to unauthorized personnel 
• Do not allow anyone to touch spilled ~aterial 
• Stay upwind; keep out of low areas 
• Keep combustibles away from the spill material 
• Use water spray to reduce vapors and dust, as needed 
• Take samples for analysis to determine that clean-up is adequate 
• Other actions, as needed. 

6. ,OBO Tech will absorb all liquid spills with noncombustible absorbent material, and dispose 
\ of the absorbent/spill mixture in the manner specified above. 

7. If a discharge of any material stored in drums occurs, OBO Tech will take the following 
actions to reduce potential migration to adjacent properties: 

• 
• 
• 
• 
• 

Contain and eliminate the discharge, if possible 
Remove or retrieve any discharged liquids, if possible 
Isolate the hazardous area and deny entry to unauthorized personnel 
Do not allow anyone to touch the discharge materials 
Other actions as needed 

8. For liquid discharged to the soil, OBO Tech will immediately identify the point of discharge, 
.and take measure to eliminate further spills. The discharged material shall be absorbed with 
a noncombustible absorbent material, specifically designed forthe absorption of potentially 
hazardous wet wastes and the absorbent/discharge mixture shall be placed into dry 
containers. 

9. Decontamination procedures may be required after clean-up to eliminate traces of the 
substances spilled or reduce it to an accep~able level as determined by the Oovernment 
R~presentative. Complete clean-up may require removal of contaminated soils. Personnel 
decontamination shall include showers and cleansing if necessary and or disposal of clothing 
and equipment All contaminated materials including cloth, soil and wood that cannot be 
decontaminated must be properly containerized, labeled, and disposed of as soon as 
possible. 

DUST CONTROL PLAN 

OBO Technical Services, Inc. (OBO Tech) will provide full shift air monitoring during remedial 
activities. The on-site certified industrial hygienist will monitor potential exposure and migration 
of blowing dust (especially contaminated or potentially contamin~lted dust). The following 
procedures will be implemented for dust control. 
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1. Assign one individual, supervised by the certified industrial hygienist, whose· responsibility 
it is to prevent migration and blowing of contaminated or potentially contaminated dust. 

2. Water will be applied as needed by methods. approved by the Government Representative 
with equipment includ~g a tank, pressure pump, and a nozzle equipped spray bar. 

3. Water will be applied in a manner which will not cause runoff, ponding, muddy conditions, 
or result in soil erosion. 

4. Excavated and stockpiled soil will be covered or kept wet as needed to avoid dust. 

5. Engineering controls necessary to prevent dusting will be implemented during OBG Tech's 
construction activities. 

RUNOFF CONTROL PLAN 

The Runoff Control Plan requires the use of controls and measures to prevent and manage storm 
or decon water runoff. The following requirements are: 

1. Prevent runoff from contaminating other soils and prevent off-site runoff from entering 
open excavations. 

2. Assign one individual whose responsibility is to prevent runoff from decontamination pad 
during decontamination activities. 

3. Obtain Government Representative approval for implementing alternate runoff control 
measure. 

Implementation of the Runoff Contml Plan during construction activities shall be performed by the 
following tasks: 

1. The swale areas to be excavated will be protected from water runoff with soil berms around 
the perimeter of the 40 foot cleared areas .. In addition. silt fence will be installed at the 
perimeter of the 40 foot cleared areas to control runoff from the berms. 

2. The stockpile area for the contaminated soil will have a two foot soil berm constructed 
around the perimeter of the area to prevent the. migration of runoff water from the 
stockpiled soil and to prevent runoff water from entering the stockpile area. 

3. OBG Tech will collect rainwater and decontamination washwater from the decontamination 
pad. The Government Representative· will perform required testing analyses on the 
collected water, with a maximum 24 hour turnaround time. No more than 1,000 gallons of 
contained wastewater may be stored at the Facility at anyone time with a maximum storage 
time of 48 hours. 
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4. All collected wastewater from the decontamination pad that yields samples with a silver 
concentration of 1 mg/l or less, BOD of 200 mg/l or less, and TSS of 30 mg/l or less, may 
be discharged into the Facility's sewage system. OBG Tech will furnish the equipment 
necessary for proper discharge of wastewater. 

5. If the analytical results indicate that silver; BOD, and/or TSS levels in the contained water 
are greater than the levels specified above, OBG Tech shall: a) pretreat to the specified 
standards for discharge to the Facility's sewage system; or b) dispose of the wastewater off­
site in an acceptable manner. 

REMEDIATION-RELATED WASTEWATER CONTROL 

Irriplementation of the Remediation-Related Wastewater Control Plan during construction activities 
shall be performed by the following tasks: 

L OBG Tech shall collect rainwater and decontamination washwater from the decontamination 
pad. The Government Representative will perform required testing analyses on the 
collected water, with a maximum 24-hour turnaround time. No more than 1,000-gallons of 
contained wastewater may be stored atthe Facility at anyone time with a maximum storage 
time of 48 hours . 

2. . All collected wastewater from the. decontamination pad that yields samples with a silver 
concentration of 1 mg/l or less, BOD of 200 mg/l or less, and TSS of 30 mg/l or less, may 
be discharged into the Facility's sewage system. OBG Tech will furnish the equipment 
necessary for proper discharge of wastewater. 

3. ·-If the analytical results.indicate that silver, BOD, and/or TSS levels in the contained water 
are greater than the levels specified above, OBG Tech shall: a) pretreat to the specified 
standards for discharge to the Facility's sewage system; or b) dispose of the wastewater off­
site in an acceptable manner. 
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8 AMERICAN ENVIRONMENTAL NETWORK ANALYTICAL LASORA TORY 
QUALITY ASSURANCE PROGRAM MANUAL 

1.0 PURPOSE 

American Environmental Network, Inc. Analytical Laboratory provides a wide 

range of analytical services, covering soil, air and water pollution, environmental 

impact assessment, industrial process control, effluent and emission pollution 

control, and x:esearch and development for hazardous waste management. Each 

of these activities requires laboratory data for decision making. To be valuable 

these data must accurately describe the characteristics and concentrations of 

constituents in the sample submitted for analysis. At American Environmental 

Network, Inc. Analytical Laboratory, high standards for precision and accuracy of 

data are maintained by a Quality Assurance/Quality Control (QNQC) Program 
,/ 

~~ .. i that insures documented quality control measures at all levels. 

C~·l.U 
)1 

Specifically, the objectives of the American Environmental Network, Inc. QNQC 

Program are to: 

o Estimate the reliability (accuracy) and reproducibility (precision) of each 

analytical system in a cost effective manner. 

o Allow the early recognition and correction of problems which might affect 

the reliability and reproducibility ordata. 

o Achieve a level of data quality that meets CLIENT requirements for 

completeness; precision, accuracy, representativeness, comparability and 

dependa bili ty. 

4 



, 

C-~ The purpose of this manual is to explain management policy and to define the 

( 

o 

operating procedures to be used to accomplish each of the quality assurance 

elements necessary to fulfill American Environmental Network's responsihility to 

meet and/or exceed client or regulatory specifications. This manual also 

provides a means for creating mutual understanding regarding our quality 

assurance program alld quality control techniques with our customers. 

This document outlines the organization of the Quality Assurance function, 

describes and depicts the lines of authority, and lists the duties and 

responsibilities within the organization. rtprovides guidance for the preparation 

of Procedures Manuals which are to provide the detailed methods of operation 

and analyses to accomplish the goal of quality data in terms of precision, 

accuracy, and reproducibility. 
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2.0 QUALITY ASSURANCE ORGANIZATION 

o 

2.1 Organizational Structure 

The Organizational Structure functional responsibilities and 

communication line for management direction and. execution are shown in 

Figure 1. The delineation of authority and responsibilities of persons . 

performing QNQC activities are described below. 
/ 

2.2 Resp6nsibilirvand Authorirv 

2.2.1 The General Manager has overall responsibility for the quality of 

work produced by American Environmental Network, Inc. The 

General Manager uses. the independent function of the Quality 

AssUI~ance Manager (QAM) to define and execute the Quality 

Assurance Program. 

2.2.2 The Quality Assurance Manager (QAM) has responsibility for the 

establishment and execution of the Quality Assurance Program and 

for defining and measuring the overall program effectiveness. 

The QAM reports directly to the General Manager, providing the 

required authority and organizational freedom to independently 

implement an effective program; 

The QAM is responsible for reviewing and revising the Quality 

Assurance Program on a continuing basis to assure compliance with 

the latest revisi~ns of applicable re~lations. A formal review of 

the program is performed annually . 
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The QAM monitors the adequacy of the Quality Assurance Program 

and recommends improvements, additions or deletions to the . 

Program. Should conditions adverse to quality be observed, the 

QAM advises the Laboratory Managers and the President of the 

condition. The Laboratory Managers shall investigate the cause 

and determine the action necessary to correct the condition and to 

prevent recurrence. 

Additional functions performed by the QA Manager: 

o 

o 
o 
o 
o 
o 
o 
o 

maintain complete and up-to-date files on all quality aspects 
of the laboratory 
preparing written documents definitig QNQC procedures 
reviewing· and approving Standard Operating Procedures. 
maintaining copies of all current SOPs 
scheduling and performance of in-house quality audits 
training employees in QNQC techniques 
overseeing inter-laboratory testing programs 
maintaining current knowledge of approved methods 

2.2.3 The responsibility for compliance to the general wor~anship and 

standard practices, shall be vested in the Laboratory Managers. 

The Laboratory Managers have responsibility for directing the 

laboratory operational groups to adhere to the QNQG program. 

This responsibility is met through the following steps: 

. 0 recruiting, hiring, and training suitably qualified personnel 
o allocating sufficient staff, time, materials, and equipment to 

accomplish required tasks . .. 
o integrating QC measures into the job descriptions of the 

laboratory personnel so that each employee is responsible for 
the quality of the work he/she produces \ 

o efficiently responding to' corrective action requirements 
identified by QAM 
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o assignment of SOP writing to the appropriate laboratory 
personnel 

o review and approval of SOPs 

2.204 The laboratorY supervisor plays a key roll in the implementation of 

the Quality Assurance/Quality Control Program. The supervisor is 

responsible for the quality of data generated by his/her group. AIt 
operations performed in his/her section must comply with internal 

Standard Operating Procedures and individual contract 

requirements. The supervisors must train analytical personnel, 

prepare or update SOPs for each operation, and instruct. analysts to 

perform QC checks. The supervisors assure' that all QC criteria for 

each data set have been met before releasing results for reporting. 

Additionally, the supervisor documents nonconformance events and 

corrective actions taken. 

2.2.5 The analyst is responsible for following t}:1e appropriate methods, 

documenting his/her activities and results concisely, and 

implementing the QC checks which are defined in the SOP's. The 

analyst is expected to produce data of measurable quality and, 

therefore, must evaluate the outcome of QC samples as part of the 

analysis. As the first line of.control, the analyst can identify quality . 

problems and initiate a Corrective Action Report that addresses the 

problem to the laboratory supervisor. 
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C\ J PERSONNEL AND TRAININGfTESTING 

o 

3.1 Qualifications 

Persons within American Environmental Network, Inc. who perfonn 

activities that will affect quality will have training and job evaluation 

conducted on an individual basis to assure that proficiency is reached and 

maintained. Persons performing technical functions shall have required 
, 

technical knowledge and documented related experience. The following 

are the basic minimum requirements for the general technical functions in 

the laboratory: 

1. The GC Operator shall have at least one year experience in the 
operation of a GC for environmental samples or shall have worked 
closely under the guidance of an operator with at least two years 
experience. 

2. The GC/MS Operator shall have at least one year experience in the 
operation of GC/MS Data System on environmental samples . 

. -3. The Sample Extraction or Preparation Supervisor shall have at 
least six months experience in the preparation of extracts of 
environmental samples. 

4. The Atomic Absorption Spectrophotometer Operator shall have at 
least three (3) months experience in theoperarion of atomic 
absorption equipment on environmental samples by flame and/or 
flameless techniques. 

5. The Inductively Coupled Plasma operator shall have trained for 
nine (9) months with direct supervision in the operation of ICP 
equipment or have· completed a fonnal training cours~ in the 
operation of ICP equipment. 

6. The Inorganic Sample Preparation Specialist shall have trained at 
least three (3) months under direct supervision in the preparation 
of samples for ICP and AA analyses. 

10 



7. The Organic Extraction Preparation Specialist shall have trained at 
least three (3) months under direct supervision in the extraction of 
samples for GC, HPLC or GC/MS analyses. 

8. The Wet Chemist/Cyanide Analyst shall have indicated proficiency 
in wet chemistry procedure as described in Section 3.2 of manual 
and shall have performed with proficiency within one (1) month of 
cyanide analysis. 

9. Ion Chromatograph Operator shall have at least six (6) months 
experience in the operation of the IC on environmental samples. 

10. High Pressure Liquid Chromatograph Operator shall have at least 
six (6) months experience in the operation of the HPLC on 
environmental samples. . 

11. Sample Administration personnel shall have trained for three (3) 
months under direct supervision, to perform accurately the 
procedures in receiving coolers, logging in samples, and checking 
discrepancies in paperwork for samples received. They also 
perform data input in the Sample Management System. 

11 



3.2 

(I 

o 

Training/Testing 

. The Laboratory Supervisor shall be responsible for initial evaluation of 

capabilities and qualifications of assigned personnel and shall assign those 

personnel to perform functions based on their qualifications and abilities. 

The Supervisor shall be responsible for periodic jot? evaluation of assigned 

personnel. Documentation of evaluation shall be retained in personnel 

files. 

) 

Appropriate training shall be the responsibility of the Laboratory 

Supervisor with support from other American Environmental Network, 

Inc. management. Training periods will vary according to each job's 

requirements and previous experience of the employee. 

New employees will receive detailed information concerning Safety 

Practices, Security Policies, and general Corporate Policies. A current copy 

of the American Environmental Network, Inc. Safety Manual will be made 

available to employees"who must familiarize themselves with this 

document. 

In~house training programs complement basic education and experience 

levels by supplying additional information about technical subjects, safety, 

corporate policy, quality awareness, and supervisory and managerial 

techniques. Tuition reimbursement is provided for those individuals who 

would like to take relevant undergraduate or graduate courses either in or 

outside a degree program. 

The confidence in any analytical method is limited if the analyst has not 

demonstrated skill in performing the analysis. Analysts will, therefore, not 
I 
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only be trained in quality assurance techniques, but also be required to 

qualify to run analyses. 

Analysts will demonstrate their proficiency in conducting chemical 

analyses by analyzing spiked standards or EPA control samples using 

approved analytical methods. Proficiency must be demonstrated for each 

amilyte to be analyzed by the laboratory prior to conducting analyses of 

natural samples. Proficiency may be proven during a routine analytical 

run only under the supervision of an analyst already qualified for that 

particular analysis. 

Milestone achievements. or unique training will be noted by the Supervisor 

on a training document form (Figure 2.0) and maintained in the personnel 

certification file (presently in QA file). Available certificates of training, 

education, or award shall also be maintained in the individual's personnel 

c~rtification file. 

. Training will also include documentation of the analysts review of the 

SOP he or she is qualifying to perform. This information is also included 

in the certification files. 

Supervisors shall monitor individual work habits for .any ne.eded 

supportive training. Additional training requirements will be developed by 

the individual's superVisor. 

Supervisors and managers also attend training sessions to improve their 

supervisory and managerial skills. Topics. included in these sessions 

include the essentials of comml1nication~, motivating subordinates, giving 

ordsrs and instructions, coaching, assessing employee performance and 

goal setting, project management, and budgeting. 
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ANALYST NAME 

DATE OF HIRE 

PARAMETER FOR ANALYTICAL 
CERTIFICATION- METHOD 

-

, 

. 

t"lllUti.t: ~ 

TRAINING DOCU~:TATION FORM 
AMERICAN ENVIRON~ \~·fAL NElWORK. INC 

SECTION 

JOB TITLE 

DATE CERTIFIED BY QA REVIEW 
QUALIFIED INITIALS/DATE INITIALS/DATE 

-

---
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WORK AUTHORIZATION POUCY 

All work performed by American Environmental Network, Inc. on customer 

samples shall be authorized by the customer through the Project Manager and 

utilize a computer generated, project-specific, log-in and analysis form Figure 5 

p.38. This form shall specify all information necessary to assure compliance with 

contractual obligations. It includes at a minimum the analyses requested, the 

quality control requirements, and the data reporting requirements. 

The Project Manager is responsiblefornotifying the Laboratory Managers and 

Supervisors of all contract requirements and obligations through the log-in form. 

This may be done by reference to other documents (SOP #,cusromer contract, 

etc.) that contain the contract requirements. 
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CONTROL OF WORK PROCESS BY USING STANDARD OPERATING 
PROCEDURES 

Control over the technical work performed by American Environmental Network, 

Inc. is based on adherence to written and approved procedures for analytical and 

operating processes. Applicable procedures are available to the 

technicians/ana:lysts and a copy of the appropriate procedures are maintained in 

each laboratory department. 

American Environmental Network, Inc. utilizes standard operating procedures 

(SOPs) to define the exact rourines to be followed in each department. There are 

SOPs covering all facets of the organization, from sampl~, receipt and analytical 

methods through data archiving. A copy of the SOP index is provided as an 
/ 

Appendix to this manual. The entire SOP manual is available for client review at 

American Environmental Network, Inc. 

Each SOP document is approved separately and identified by means of effective 

date and approval signatures. An SOP may be initiated by any staff member. As 

laboratory procedures are developed to meet American Environmental Network, 

Inc. clients needs, it is necessary to create new SOPs and to update old ones. The 

new document is submitted to the QAManager, who, in tum, circulates a copy of 

the draft document to the laboratory management for comment. The draft SOP 

and management comments are returned to the SOP iniriator for final revision. 

the revised SOP is then circulated by the QA Manager for approval. Each SOP 

must by signed by the initiator and manager of the operation. Additionally, the 

QA Manager reviews and approves SOPs. 

Each laboratory and office area has a copy of the SOP's applicable to operations 

performed in that area. The SOP manual in the QA office area contains a 

complete set of all SOPs. 
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All Laboratory employees are responsible for reading, understanding, and 

following the SOPs. To document this, each employee is required to sign an SOP 

Review Sheet, which attests to the fact that they have read the SOPs applicable to 

their job function. This documentation is filed in the employee's certification file. 

SOPs will be reviewed on an annual basis.In January of each year, a listing of all 

current SOP's will be make -and dates assigned for their review (and any required 

revisions) throughout the year. SOP review will be spread over the twelve month 

period to avoid over-burdening the laboratory. All supervisory personnel will be 

apprised of the schedule and the QA Officer will follow-up on all scheduled due· 

dates .. Approved .revised procedures will be distributed by the Quality Assurance 

Manager. 

Original signed Standard Operation Procedures are kept by the QA Manager. An 

historical file is maintained. When an SOP is revised, the old version is marked 

"OBSOLETE" and dated. Each SOP is marked with an effective date. The QA unit 

maintains a distribution list for the SOPs. Updates are distributed to the 

appropriate manual by the QAM. Obsolete SOPs are removed from each manual 

at that time. 

[n order to ensure usage of the most current SOP, an index will be inserted in the 

front of each SOP- Manual. This index will include the SOP title, revision 

number,and Effective Date. The analyst need only verify the date of the most 

current revision against the issue date on the SOP to determine that the SOP in 

use is actually the most current. 
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All equipment whose operation and function directly affects the quality of service 

will be carefully calibrated and maintained, with records of each calibration 

and/or maintenance action kept in appropriate log books or files. 

6.1 Calibration 

Certifi'ed standards will be used for all primary calibrations. NIST, NIS~­

traceable, or EPA standards will be used, when available, for the primary 

calibrations or1verification of primary calibrations. All dilutions of solution 

standards will be recorded in a readily accessible log book. Identity of 

dilutions will be such that a secondary standard or dilution can be traced, 

though subsequent actionsi back to the initial certification. 

Quality Control Check Standards will be used to record instrument 

sensitivity and linearity, and to verify proper response. Calibration entries 

into the instrument logbopks will be dated, initialed and documented by the 

analyst. 

Preparation of standard solution is documented in bound notebooks.· Each 

stock material (either neat or concentrated) is assigned a number which is 

referenced in the preparation log. Prepared solution numbers are recorded 

on the analysis run sheet. The standard solution preparation log contains 

entries regarding the source material which includes: 

o Compound name. 

o Purity. 

o Manufacturer and lot number (for neat or stock). 

o Concentration, if in solution fonn. 
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o Solvent, when appropriate. 

Calibration protocols a~e specified in EPA Approved Methods, in American 

Environmental Network, Inc. Standard Operating Procedures, or according 

to manufacturers operating instructions. Table I and Figure 3 outline 

calibration procedures, frequency, and acceptance criteria for standard 

curves, blariks, ICV's, CCV's,' surrogates, and laboratory control samples. 
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Activity 

Graphite Furnace AAS 

A. Standard Curve 
I. Calibration Blank 
2. 4 points through line~r range or respon~c 

B. Initial C,libriition Verification (leV) 

C. Continlling C'llhration Veri(ication (CCV) 

D. Method Blank 

E. Sample duplicate 

(-\ 

TABlE 1 
QUALITY ASSURANCE CRITERIA 

~etals/lnorganics 

Froqucncy 

Each run 

Eilch run, after 
eurve 

I per 10 ~amplcs (or 
more frequent) 

1 per batch or per 
20 samples, 
whichever is less 

I per 20 samples or 
per batch 

Acceplance '..ritcria 

I. Standards must bracket the samples heing analyzed. 

2. One standard must be at or near the detection limit. 

3. (:orrcliltion' coefficient (r) must 1'<: ~O.'J95. 

I. Made of dillerent stock than 'tallll;orJ CllrvC. 

2. Not proc<'s,ed through the an·"lysis. 

1. MII,t be within .±.I.,% of true value. 

I. M .. y t'l: prepared from same solution as ,tandanl 
curve. 

2 .. Must I'C at mid·range on standMd curve. 

3. Must be within .±.IO% of tfue value. 

I. Must I'C < CRDL. 

2.IC the Nank is~CRDL, but the,-samph: is > lOX the 
blank reading, the blank is considered acceptable. 

I. Must agree to within .±.20 RPD (or waler an~.soil. 

2. Samples outside o( control limit are noted in case 
narrative. 

• Number or correclive action corresponds to respective acceptance criterion. 

20 
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Corrective Action' 

3. If standards are not linear, remake standards, recalihrate 
instrument and verify new curve with leV. Standard curve is 
acceptable if ICV is .±. 10% of true value. 

" 
J. a. Recalihrate instnllllcnt. 

b. Rerun lev: Illllst be within .±.IO% of true villue. 

c. If still unacceptahle remake ,tandilT<ls and lev. 

3. a. Rerun CCV; must he .±,IO% of true value. 

h. If still unacceptahle. recalihrate instrulllent and rerun all 
. samples since last .icccptable calibration check. 

2. a. If blank is out or control, repeat hlank and sample 
digestion, 

b. If there is no more sample, note the event in the Project 
Discrepancy Report. 
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Activity 

F. M~trix spike 

G. Lahoratory control sample (LCS) 

II. Allalytical Spike 

ICY prll(nlun:s aretbe s .. mc as tbose {or Graphite 
Furnace AAs. except for the standard curve_ 

/\. St~ndard Curve 

I. Calihration blank. 
2. 3-4 points linear range. 

B. Initial Calibration Verification (ICV) 

C. Continuing Calibration Verification (CCV) 

0. 

TABLE 1 
QUALITY ASSURANCE CRITERIA 

Metals/lnorganics 

Frequcncy 

1 per 20 samples. 
per batch, or per 
matriK type, 
whichevcr is \cast b 

I per batch or per 
20 digested sampk~. 
whichcvl'r is 
greater'. 

Contract Specific 

Each run 

Each nm, after 
curve 

I per 10 samples (or 
more frequent) 

'Acceptance Critcria 

I. Recovery must be within .±2S% of true value. 

2. Spike recovcries are calculated versus the original 
sample (do not use the average of duplicate samples). 

I. Hecovery must he within .±20'7t. tlf true value. 

~ee Figure 3 for corrective aelion 
Ilow chitrt 

Not applicat>le. 

I. Made of different stoek than standard curve 
2. Mid-ritnge on curve 
3. Not processed through the digestion 
4. Must be within .±10% of true value 

I. May be operated from some solution as standard 
curve. 
2. Usually at mid-range on standard curve. 
3. Must be within .±IO% of true: value. 

, Number of corrective action corresponds to respective: accc:ptance: crite:rion. 
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Com:dive /\di(m' 

Hag outliers on Form I or other appropriate reporting form. 

l. a. Rerun LCS. 
1>. If still out of control. samples digested with that LCS must 

)-.e redigested itnll rerun. If there is no more Sit III pic, note 
the event in a -I'mject Discrepancy Report. 

Sce Figure 3 for corrective action Ilow charI. 

Not applicithle. 

4. a. Recalibrate instrument. 
b. Rerun ICV; must be within .±IO% of true value. 
c. I(still unacceptable remake standards and ICV. 

3. a. Rerun CCV; must be .±IO% of true value:. Can be run 3 
times. 

b. If still unacceptable, recalillrate instrument and rerun all 
samples since last accc:ptable: calibration check. 
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Activity 

D. Melhod Blank 

E Sample duplicate 

F. M"lrix spike 

G. I AlbOralOry control sample (LCS) 

Cold Vapor AAS: Mercury 

I\. Slandard Curve 

I. Calibration blank. 
2. 6 points through linear range of response. 

B. Inilial Calibration Verification (ICV) 

C. CominuingCalibration Verification (CCV) 

("\. 

TABLE 1 
QUALITY ASSURANCE CRITERIA 

Metals/lnorganics 

Frequency 

I per batch or per 
20 samples, 
whiclll:ver is less 

I per 2() sample~ or 
per batch 

I pcr 20 ,ampk, per 
t>alch, or per lilal rix 
type. whichever i, 
leasl 

I per balch or p .... r 
20 digested salllr1c~. 
whichever is 1:n:aler 

Each run 

Immediately 
follOWing calibration 
curve 

I per 10 samples (or 
more frequently) 

Aa::cptancc Criteria 

1. Must be < detection limit. 

2. If the blank is ~ detection limit, but the sample is 
> lOX the blank reading, the hlank is considered 
acceptable. 

I. MUSI agree to .±20 I~PD for Water. 
2. Must agree to ±50 RI'D for Soil 

I. I{<'c(lvery mllsl he wilhin .±.25'lr. (If trlle vallie. 
2, Spike recovcri .... s arc cakulatl!'d " .... r...IIS Ihl!' original 

,ampl<: (do nol usc the average uf ulipliclile ~:tmph:s). 

I. Recovery musl he within .±2I1'lr, of 11'11 .... vaillc. 

I. Each standard should be hased on Iwo r .... adings. 
2. Standards must bracket the range of the samples 

bcil1lJllyzed. 
3. One standard should be at or ncar Ihe detection 
limit. 
4. Correlation coefficient (r) must be ~0.995. 
1. Made of different stock than siandard curve. 
2. Must be a different concentration than points on 

standard curve. 
3. Must be within ±20% of true value. 

I. May be made Cor ICV stoek or standard curve stoek. 
2. May be same concentralion as a poinl on the 
standard curve; must be wilhin Ihe range of the , . 
standard curve. 
3. Re!:overy must be within .±20% of the true value. 
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Cornxlivc Action" 
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2. a. If blank is out of control, repeal blank and sample 
digestion. " 

b. If there is no more sample, nole Ihe event in Ihe Non­
cClnformance Report. 

1·2 If soils or waste samples are oul of conlrol, llag results in 
reporl. 

1.·2 If soils or w<lsie ~amples are out of comru!. tbg results in 
repon. 

I. a. Rerun LCS. 
b. If still out of control, samples digetedwilh Ihill I.CS nlll,1 

r" he rCdigested and rerun. If there is no more saml'h:. nOle 
the .. -v .... nt in a Non·conformance I{eporl. 

4.lf standard curve correlation is <0.995 standard curve shollid 
be rerun. 

3. If ICV is not within ±20% of true value, redigest samples. 

3 a. If CCV is nol within .±.20% of lrue value,rerun CCV. 
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Activity 

D. Sample Duplicate 

E. Matrix Spike 

F. Digested Blank 

(l 1t:5 

" 

(~. 
"<~ 

TABLE 1 
QUALITY ASSURANCE CRITERIA 

Metalsllnorganics 

f"roquency 

1 per 20 samples or 
batch 

1 per 20 samples, 
per batch. or per 
matrix type, 
,whichevcr is Ic~st 

1 per digestion hatch 

I per dig<.:st iUll 
batch. 

Acceptance Criteria 

1. Must agree to ±:io RPD for water.' 
2. Must agree to ±50 I~PD lor soil. 

Rccovery must he ±25% 01 true value, 

Mu~t he < DL 

Rccovery must he ± 25 ';~. 
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Corrective Ad ion" 

1:2 Ir soils or waste samples are out of control, note the results 
in report. 

1·2 If soils or waste samples are out of control. note thc r<.:sults 
in report. 

If Illank result is ~ DL. then all associated sampln mllst be 
redigested. 

If I.CS is <iut of control, redigest all ~ssociatcd S~lllples, 

.'1< 
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~ )rganic Paramclers 

SW ROIO 
SW SOl5 
SW S020 

Melhod Blank 

Calihralillll 

o \ .. 
~ 

Ad ivi Iy 

MS(MSI) (oe level III· IV) 

LCS (~plked hlank) 

Mclhud H240 
Calihralion 

Inilial 

Tuning Check and Syslem .I'crformance Checks 

Daily Calibralion 

,:alibralion Blank 

)UfTogalcs 

r\1 

TABlE 1 
QUALITY ASSURANCE CRITERIA 

Organics Parameters 

Fn:qucncy 

One run wilh each 
set 

Full calihrallon wilh 
each analYlical run 

. Wilh QC level, III· 
IV 

Once per ,weI; when 
samples arc run 

As necessary 

Once per day 

Immedialcly 
following the lune 

Once per day 

Wilh each sample 

Aa::cplana: Crilcria 

No analyles above Ihe largel dCleclion limils. 

I. RF calculalcd for cach compound. 
2. specs RF >0.300 (0.250 for Bromoform). 
3. CCC % RSD < 30%. 

Per CLP requiremenls. 

I. SPCCs RF >0.300. 
2.CCC % RSD <25%. 

NOlargel compounds prcsenl over Ihe 
largel delection limil. 

(See allached). 
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Comx:livc Action" 

()ul of·conlrnl MS/MSD rcsuhs arc reponed in case Ilarralive . 

2 & 3. Rccalihrale if SPCCs or CCC arc oUI of conlrol. 

Rerun unlil·acceptable tune has been achicved. 

If out ofconlrol, Ihe calibralion rerun. 

No samples run unliLacceplable calibralion blank has been 
achieved. 

Sample is rerun 
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Activity 

MSIMSD 

Method R270 

('alibration 

Initial 

Tuning dllxk "nd syMem per[onnance check 

I hily Calibration 

Calibration Blank 

: Method Blank 

Surrogates 

MSIMSD 

" '~,I" ". 

~ 

TABLE 1 
QUALITY: ASSURANCE CRITERIA 

Organics Parameters 

Frt:qilenty 

One per 20 samples 
for oe levds 11/ and 
IV 

As nen'""ry 

Once per day 

J 
IlIlmediatdy 
rollowing Ihe Iune 

Once per day 

I'er eXlraction blanks 

Wilh every sample 

One per 20 samples 

Acx:cptancc C..riteria 

(See allached). 

I. RF's cakulaled for each compound. 
2. SI'CC's RF ~n()5 . 
. "\. CCC % RSD < 30%. 

Per CU' requirements 

I specs HI' .:=:. n.1l5. 
2. ece <;fD <25%. 

No largel comlXlllnds presenl over Ihe largel delcction 
limit. 

No larget comlXlunds present over Ihe target deteclion 
limit. 

One surrogate may be out in each fraction (musl have 
recovery ~ 10%) 

(See allached) 

(See all ached) 
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CorrocliIIC Action" 

I~ 
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Dala nagged and discussed in case narrative .. 

2 & J. Recalibrale il specs or CCCs are ou"t-or-control. 

Rerun until an acceplable tune hasheen achieved. 

II' (}ul-of-conlrollhe calihralion is rerun. 

No samples run until acceptat>le calibralion blank has been 
achi.!'Vcd. 

HI.1Ok.is rerun_ If still OUI of control, Ihen Ihe eXlraction balch 
is rccxlraelcd and rerun. . 

If surrogalcs are out-of-control, sample is rerun_ 

If recoveries are.< 10% or two in a fraction are out-of-control, 
the sample is re-atracted. 

Dala inagged and discussed in the case narrative. 
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Aclivilv 

SWKOIlO 

Melhod Blan!; 

ClIihralion 

MS/MSD 

I.CS (,piked Illank) 

SWIU50 

Melhod Blank 

Calihration 

MSIMSD 

LCS 

Frequencv 

One run wilh each eXlraclion 

1-3 poinl curve 

.1 per 211 'ampks 

veri fica I ion i,l nL'wlv prepared 
~Iandilrd curve 

Onl! run wilh eilch eXlraclion ,el 

5 point curve 

One per 20 samples 

Verificalion of newly prepared 
siandard curve 

~\ 
r ) 

Table 1 
QUALITY ASSURANCE CRITERIA 

Organics 

Acceplance Crileria Correclive AClion 

No analyles ahove largel deleClion limils Report discrepancies in sel narralive Oag dala "n" 

Projeci Specific 

I'rnjet:1 Spenlle 

Per 101'1\ Spaces. 

No analytes ahove largel detection limils 

Project Specific 

Project Specific 

Per EPA specs; 
compound specific 
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I'rojeci Specific 

l{csIII" in projeci lile 

Prepare nL'W curve 

Report discrepancies in 
namllive; Ilag data "8" 

I'rojeci Speci[jc 

ResullS in project rile 

Prepare new curve 

d".'· 
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Prepare and analyze 
Sample and one Spike 

(2xCRDl) 
Double injections required 

ANALYSES WITHIN 
CALIBRATION RANGE 

YES 

RECOVERY OF SPIKE 
LESS THAN 40% 

I 

NO 

SAMPLE ABSORBANCE OR 
CONCENTRATION LESS THAN 
50% OF SPIKE ABSORBANCE 

. OR CONCENTRATION 

'SPIKE RECOVERY 
LESS THAN 85% OR 

GREATER THAN 115% 

QUANTITATE BY MSA WITH 3 
SPIKES AT 50,100 &t50% . 
OF SAMPLE ABSORBANCE 

OR CALIBRATION 
(ONLY !:lINGLE INJECTIONS REOUIRED) 

CORRELATION COEFFICIENT 
LESS THAN 0.995 

FLAG DATA WITH'S' 

o 

FIGURE 3 
FURNACE QC FLOW CHART 

Furnace Atomic Absorption Analysis Scheme 
, 

NO 

IF YES. REPEAT ONLY ONCE 

IF STILL YES 

NO 

I 
SPIKE RECOVERY 

YES LESS THAN 85% OR 
GREATER THAN 115% 

I YES 

NO 

IF YES. REPEAT ONLY ONCE 

IF STILL YES 
, 
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DILUTE SAMPLE 
AND SPIKE 

FLAG DATA 
WITH AN 'E' 

REPORT RESULTS 
DOWN TO IDL 

REPORT RESULTS 
DOWN TO IOL 
FLAG WITH 'A' 

QUANTITATE FROM 
CALIBRATION CURVE 
AND REPORT DOWN 

TOIDL 

FLAG DATA 
WITH 'A' 
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6.2 Instrument Maintenance 

Written records are maintained to document all inspection, maintenance, 

testing, calibration, and/or standardization procedures. The records include 

date, description of activity and actual findings, the name of the person 

performing the operation, and a statement as to what the actual 

maintenance operations were. This informatic;m is kept in a logbook 

specific for each instrument. Logbooks are stored in close proximity to each 

instrument. 

The persons responsible for performing calibration, maintenance, and 

cleaning are those operations persons using the equipment. American 

Environmental Network, Inc. also uses manufacturers' service contracts for 

preventive maintenance and repair of selected equipmellt. 

In the event of equipment failure or malfunction, analyses in process are 
\ 

stopped or transferred to another instrument. Trouble-shooting activities 

.. recommended in the operation manual for that instrument are performed, 

and if necessary, repairs made by the manufacturer's service department. 

The equipment is clearly identified as out of service and is not used until 

required repairs have been made. 

Nonroutine repairs performed as a result of equipment malfunction are 

documented in the logbook to show the nature of the defect, howal;1d 

when the defect was discovered, and any remedial action taken in response 

to the defect. 

Quality Assurance monitors the equipment maintenance and calibration 

program through inspections of instruments and logbooks every month. 

Deviations from established maintenance schedules are communicated to 
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the Laboratory Managers who are responsible for taking required corrective 

action. The reports are filed in the QA office with a copy given to the 

President. 

6.3 Equipment and Instrumentation 

A listing of the principle equipment in American Environmental Network, 

Inc.'s analytical laboratories appears below. It includes four gas 

chromatograph/mass spectrometers, eight ,gas chromatographs,three high 

pressure liquid chromatographs, two GF AA and one CV AA 

spectrophotometers and two inductively-coupled plasma emission 

spectrometers. This apparent redundancy of instrumentation is essential for 

handling large volumes of samples and fast tum-around requirements. 

Laboratory Instrumentation 

GAS CHROMATOGRAPHS 

o 8 units, Hewlett Packard 5890 
··0 fully automated with 7673 and 7673A autosamplers 

o multiple general and specific detectors~ 
Hall Detectors 
Electron Capture 
Flame Ionization 
Nitrogen/Phosphorus 
Photoionization 

o All units are microprocessor or computer (IBM PCAt/Dionex 
software) controlled 

o Capillary and packed column capabilities 
o Purge and trap concentrator systems with autosamplers: 

1 Tekm'ar LSC-2/ ALS for volatile analysis by GC 
1 or system 

GAS CHROMATOGRAPHS/MASS SPECTROMETERS: 

o 4 units, Hewlett-Packard 5985 (1), 5995 (1), and 5970 (2) 
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o Hewlett-Packard RTE-A Data System with 1 disk drive, 1 HP2932A 
printer, 2 

o 
o 
o 
o 

laser jet printers, Think Jet printer and 4 HP terminals 
9-track tape units and floppy-disk deliverables capability 
NBS Weily Library 
CI/Er dual source, 10-1000 amu on HP 5985 
Purge and trap concentrator systems with autosamplers : 
2 Tekmar LCS-2/ ALS and LCS4001 ALS 

~. 0 automated heated purge and trap capability 

HIGH PRESSURE UQUID CHROMATOGRAPHS (HPLC) 

o Waters pumps 
o 1 pump and solvent conditioner for up to quaternary gradient 
o autosamplers: Waters WISP 
o column-switching capabilities 
o column ovens 
o computer-automated and controlled (Maxima chromatography data 

system and NEC Powermate SX Plus) 

INDUCTIVELY COUPLED ARGON PLASMA EMISSION SPECTROMETER (ICP) 

Perkin Elmer 6500 and Plasma II 
o computer controlled 

--0 high resolution optics 

ATOMIC ABSORPTION SPECTROPHOTOMETERS (MS) 

Perkin Elmer 5000 and 3030 
o 2 graphite furnaces 
o fully automated, computer or microprocessor controlled . 

Perkin Elmer 3100 Mercury Analyzer 
o fully automated 

ION CHROMATOGRAPH 

Dionex 4000 I 
o. fully automated 
o microprocessor controlled 
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INFRARED SPECI'ROPHOTOMETER 

Perkin Elmer 
o ratio recording 

UV /VIS SPECfROPHOTOMETER 

Varian 6000 

MISCElLANEOUS 

o Electronic Analytical Balance 
o Ph Meters/Ion Specific Electrodes 
o Centrifuges 
o Incubators 
o Ultrasonic Disrupters 
o Rotary Evaporators 
o Shakers 
o TCLP. Extractors 
o ZHE TCLP Extractors 
o Furnaces and Ovens 

COMPUTER EQUIPMENT 

American Environmental Nerwork, Inc. maintains an extensive inventory of 
microcomputer equipmenr. Refer to the following table for a complete· 
lis.ting of this. equipmenr. 
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Manufacturer 

ARC 

ARC 

ARC 

ARC 

ARC 

Evcrex 

Everex 

Everex 

Everex 

Generic 

Compaq 

Compaq 
i 
! 

Dell 

Dell 

NEC 

TABLE {~ 
" 

AMERICAN ENVIRONMENTAL NETWORK, INC • 
. COMPUTER EQUlPMENT LIST 

Model No Processor Video Hard Ram Disk Drive 
Type Type Drive (KB or Size, 

(286,386) (Ega, Vga). Capacity MB) Capacity 

X Turbo 8088 Mono 640 Kb 5.25" 360 K 

X Turbo 8088 Mono NA 640 Kb 5.25" 360 K 

X Turbo 8088 Mono NA 640 Kb 5.25" 360 K 

X Turbo 8088 Mono NA 640 Kb 5.25" 360 K 

X Turbo 80286 Mono 40 I Mb 5.25" 1.2M/5.25" 360K 

Sys 1800 80286 Mono - 80 2 Mb 5.25" 1.2M/3.5" 1.44M 

Sys 1800 80286 Mono 20 1Mb 5.25" L2M/5.25" 360K 

Sys t800 80286 CGA 20 1Mb 5.25" 1.2M/5.25" 360K 

Sys 1800 80286 Mono 40 2 MB 5.25" 1.2M/5.25" 360K 

80286 EGA 40 2 Mb 5.25" 1.2Mb 

Deskpro 286 80286 CVGA 20 640 Kb 5.25" 1.2 Mb 

Deskpro 286 80286 Mono ·40 1.5 Mb 5.25" 1.2 Mb 
VGA 

200 80286 CVGA 40 640 Kb 5.25" 1.2 Mb 

200 80286 CVGA 40 2 Mb 5.25" 1.2 Mb 

386SX - 16 80386 CVGA 30 2 Mb 5.25" 1.2 Mb 

(~-\ 

) 

Date: July 1, 1992 

-- -

Math Coprocessor 
Type 

(80287,80387) 

NA 

NA 

NA 

8087 

80287 

80287 
~ 

80287 

80287 

NA 

80287 

80287 

80287 

N.A 

NA 

80387 
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. Manufacturer Model No Processor Video Hard Ram Disk Drive Math Coprocessor 
Type Type Drive (KB or Size, Type 

(286,386) (Ega, Vga) . Capacity MB) Capacity (80287,80387) 

Epson Equity 386-20 80386 CVGA 170 4 Mb 5.25" 1.2 Mb 80387 

EpsQn Equity 386~20 80386 CVGA 160 4 Mb 5.25" 1.2 Mb 80387 

Epson EquityJ86-20 80386 CVGA 80 4 Mh 5.25" 1.2 Mb 80387 

Comtech, 386-25 80386 CVGA 150 4Mb 3.5" 1.44M 80387 

Comtech 386-25 80386 CVGA 40 4Mh 5.25" 1.2M NA 

Comtex 386-33 80386 Mono 465 8Mb 5.25" 1.2M 80387 
VGA 

Compaq Deskpro 386s 80386 CVGA 110 2 Mb 5.25" 1.2M/3.S· 1.44M NA 
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7.1 Quality Assurance Project Plan 

Certain selected projects received into the laboratory require the 

development of a Quality Assurance Project Plan. (QAPP) which must be 

strictly followed. The USEPA document entitled "Interim Guidelines and 

Specifications for Preparing QualitY Assurance Project Plans", QAMS 

005/80, is issued as general instructions for writing the QAPP. Specific 

requirements of the sponsoring agency are incorporated. 

QA Project Plans should provide for the review of all activities which could 

directly or indirectly influence data quality and the determination of those 

operations which must be covered by SOP's. QA Project Plans should be 

prepared in document control format, with provisions for revision, as 

needed, and, with a necord of the official distribution. 

7.2 -Sample Chain of Custodv 

From the momenta sample is taken until the data analysis is complete, 
, \ 

custody of the sample must be controlled. Custody is routinely maintained 

on all samples received at American Environmental Network, Inc. A sample 

is in custody if one of the following conditions exists: 

o It is in the actual possession of the analyst. 

o It is in view 'of the laboratory analyst. 

o It was placed in a secure location, after being in one's possession. 

o The sample is kept in a secured area which is restricted to authorized 
personnel only. 
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A designated sample custodian is responsible for samples received at 

American Environmental Network, Inc. and t~s individual is fully aware of 

all custody requirements. In addition to receiving samples, ~eceiving 

department is also responsible for documentation of sample receipt, storage 

before and after sample analysis, and eventually the proper disposal of 

samples. 

The protection of those personnel involved in the shipping to and receiving 

of samples at laboratories, as well as the maintenance of the integrity of the 

samples themselves, is an important aspect of sample control. When sent 

by common carrier, the packaging, labeling, and shipping of hazardous 

wastes and substances is regulate,d by the u.s. Department of 

Transportation (DOT), Code of Federal Regulations, Part 49. 

, ' 

Samples obtained from sites are classified as either environmental samples 

or hazardous samples. Environmental samples are those which contain low 

.. levels of contaminants and require implementation of limited precautionary 

procedures. Hazardous samples are those which could possibly contain. 

dangerous levels of contaminants. Hazardous samples must be packaged 

and labeled according to procedures specified by the u.s. DOT, or the state 

DOT, whichever is more stringent. (f any doubt exists as to the extent of 

contamination, samples should be treated as hazardous. 

Samples not designated as environmental sample~ or which are known to 

contain hazardous materials must be considered hazardous. DOT has 

. established a priority system of transportation categories which depends on 

the degree of hazard inherent in the material. The relevant portion of this 

listing is shown in Table 3. 
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Hazardous -o·r environmental samples may be transported by American 

Environmental Network, Inc. personnel in private vehicles. 

All samples are inspected at the time they are delivered to the laboratory. 

Any breakage or other damage is documented and brought to the attention 

of the project manager. All custody documentation relating to the samples 

is completed, signed and dated by the sample custodian. The sample 

CUstodian is also responsible for noting ,the . presence of custody seals on the 

shipping container or sample containers and documenting the condition of 

the seals at receipt in the remarks section of the field chain-of-custody 

fonn. In addition, field chain-of-custody forms sent with all samples will be 

signed by the sample custodian and a copy provided to the project 

manager. 

Infonnation is logged into the laboratory sample management system and 

lncludes the following: 

1)· laboratory number 
2) \field sample number (client (0) 
3) sample matrix 
4) parameter(s) of itlterest (analyses) 
5) sample receipt date 
6) sample storage location in laboratory 
7)· sample custodian initials (hard copy only) 
8) sampling site or organization 
9) Quality Control level requested comments. 

This infonnation is also logged into a hardbound logbook as a backup to 

the automated system. Samples are then placed in. designated locked 
" storage areas prior to analysis. An example of a chain-of-custody form is 

shown as Figure 4. 
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After the samples have been logged into the computer system, a "Non­

Reported Samples" analyte,sheet is generated. There is a sheet for the 

organics section, the metals section, and wet chemistry section. See Figure 

5 for an example. The following information is included on t~s sheet. 

0 project, project information 

0 client 

0 client ID vs. American Environmental Network's number 

0 date sampled 

0 date received 

0 date due 

0 analytes requested 

0 sample location 

0 QC level required 

0 holding time, days until holding time is expired. 

This form is checked by the project manager who checks for completeness 

and adds any other pertinent information. Copies of this request sheet are 

distributed to the lab supervisors and the project manager retains a copy in 

the project file. 

After t~e samples have been logged in, the sample custodian places the 

samples in the correct locked holding area. Volatile samples are kept 

separate from th~ other laboratory samples. When a sample is removed 

from its storage location, the analyst signs and dates a logbook. Upon 

returning a sample, the analyst signs the sample back into the storage 

location. 
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Table 3 

DOT HAZARDOUS MATERIAL CLASSIFICATION 

1. Radioactive Material 

2. Poison 'A' 

3. Flammable Gas 

4. Non-Flammable Gas 

S. Flammable Liquid 

6. Oxidizer 

7. Flammable Solid 

8. Corrosive Ma{erial (liquid) 

9. Poison'S' 

10. 

C 
Corrosive Material (solid) 

o 
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7.3 Sample Management 

American Environmental Network, Inc. uses several techniques as pan of its . 

sample management program; these include a sample management system 

(SMS) and dBase printouts of assignment and status, centralized project 

and report files, posted work assignments, and a project manager assigned 

to each job. 

The printed dBase forms identify pertinent information on incoming 

samples. After sample receiving has logged in rhesample, the paperwork is 

verified against client requests by the project manager. Verified paperwork 

is then sent to the appropriate lab supervisor and project manager. Each 

supervisor is respalnsible for assigning analytical batches for processing and 

insuring that all customer requirements are met. 

All data are filed in the central report file or the data location is referenced 

in that file. As each test is completed, theSMS is updated to close out the 

test. Each day a printout is obtained from the SMS which lists the status 

of all samples. These reports are used by supervisors and project managers 

to coordinate work assignments. 

Reports of analytical results are placed in the central project file. All 

correspondence, verbal or written, is documented in the central project file, 

which is kept by the project manager. 'fhe project manager monitors the 

progress of each project and reviews the final report. All reports are issued 

by the individual,section managers and are sent to the project manager who 

prepares the final report. A copy is placed in the central report file. A 

weekly Project Status Report Update tracks dates for reporting and 

invoicing. 
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7.4~ 1 Collection 

In order to maintain the quality of laboratory data, great attention is paid 

to' the accuracy and completeness of data records. The procedure for 

Laboratory Notebook Documentation is defined in SOP No. 1401. Ink is 

used for all notebook entries. Corrections in notebooks and raw data are 

made with a single line drawn through the error, dated, and initialed by the 

analyst. Erasures and white out are expressly forbidden in any raw idata. 

Auxiliary data produced for internal records and not reported to clients 

unless requested as part of the analytical data, includes the following: 

laboratory worksheets, laboratory notebooks, sample tracking system forms, 

instrument logs, instrumenr outputs, standards records, maintenance 

records, calibration records, and associated quality control. The sources are 

available for inspection during audits and to determine the validity of data. 

The analytical data is generated from the GC/MS computer software, GC 

integrator software, M, and associated laboratory instrumentation. The 

outputs may include identifications of compounds, concentrations, retention 

times, and comparisons to standards. Outputs are in graphic form 

(chromatogram), bar graph (spectra) and printed tabular form. The 

outputs are in standard format specified for each analysis and are 

. monitored for consistency. If incomplete or incorrect output is received, 

corrective actions are taken according to procedures established. for each 

type of analysis and consistent with the manufacturers' recommendation. 

Data for inorganic (nonmetal) compound analyses are recorded in bound 

notebooks assigned for each test. The required information for each 
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analysis includes but is not limited to: the analytical procedure; any 

procedure changes required; American Environmental Network, Inc. internal 

sample number; raw analytical data; standard solutions used; preparation 

of reagents when appropriate; signature and date. 

For metal analysis, a digestion log is maintained in a separate notebook.' 

The. digestion is documented by record of American Environmental 

Network, Inc. internal sample number, sample volume, elements, method, 

spike true value, date and initials .. Digital printouts of results are obtained 

for graphitefumace and rcp analyses. 

Final calculation of results for [CP, GFM, and CVAA are recorded directly 

on their respective printouts. This includes instrument identification, . 

American Environmental Network, [nco internal sample number, initial 

result, dilution or concentration performed, final results, true value of QC 

or spiked samples, percent recovery obtained, and comments. Each data set 

. is paginated and filed in the metals data notebook. 

Data for organic compound extraction techniques are recorded on custom 

designed, preprinted Sample Workup Sheers. All details regarding the 

extraction are recorded on this form. The data inCludes the following 

entries: extraction method; sample matrix; extraction date; surrogate 

spiking solution number and concentration; matrix spiking solution 

numbers and American Environmental Network, Inc. sample identification 

number; sample amount; quantity of surrogate and matrix spike added; 

final extract volume; extract storage location and initials of chemist. One 

copy of the Sample Workup Sheet is kept in an extraction log book. A 

second copy of the sheet travels with the extracts to the analysis laboratory. 

Hard copy printouts of GC chromatograms, GC/MS mass spectra, IR 

printouts, and HPLC printouts are generated. All instrument printouts and 

43 

( 



o 

(I 

o 

compound identifications are checked manually and the instrument 

printouts are filed with the ,Sample Workup Sheets in the central file. 

7.4.2 Data Review and Reporting 

• 
Prior to reporting,. data are evaluated using strict control levels. Table I 

outlines Quality Control measures, frequency acceptance criteria and 

corrective action each analysis requires. All analysts are thoroughly familiar 

with these practices and no data will be reported unless they pass theQC 

checks. 

The data and report for each environmental chemistry project receive a 

minimum of three levels of-review and validation as discussed below. 

First Level Review 

All data receive a 100% review by either the supervisor or a second analyst 

. _ of equal or higher experience and responsibility than the analyst performing 

the original work.. This review validates that the quality control 

requirements have been appropriately met. 

This review covers the following points: 

o Transcriptions are checkeq for accuracy and use of appropriate uruts. 

o QC data are reviewed to assure that internal specifications and 
contract requirements have been mer. 

o Project Discrepancy Reports, if any, are reviewed for completion, 
corrective action, and impact upon results. rnformation contained in 

- the Project Discrepancy Report may need to be included in the 
narrative report to the client. 
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o Results make sense compared to historical infonnation about the site 
and results for other parameters tested at the same time. 

Second Level Review 

After the supervisor or designee reviews and approves the report, it is 

submitted to the Laboratory Manager for final technical approval and 

issuance to the Project Manager. A copy of the signed report is retained in 

the project file for archiving. ' 

Data are centralized into a project file. Data for the analyses provide a 

complete audit trail. Data notebooks and data sheets correctly reference 

the analytical method, the standard solution used, American Environmental 

Network, Inc. internal sample numbers, original data values, sample results 

in correct units, calculation formula for all conversions, signature of the 

analyst, and the date. Instrument printouts must identify the person 

responsible for the data generation and the date of the run. 
o \ 

Third Level Review 

The Project Manager then reviews the document against the specification 

on the contract directive. If all client specifications are met, the Project 

Manager releases the report. 
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This section deals with the general requirements for all reagent, solvents, and 

chemicals to be used in the analytical laboratory, in terms of both acquisitions 

and preparation. The goal of the procedures specified here is to insure the proper 

purchase, preparation and control- of reagents in a cost effective manner. 

8.1 Reagent Classifications 

Distinction will be made between reagents purchased from vendors and 

those that involve preparation within the Laboratory. Purchased reagents 

can be of various grades, including analytical, spectral, and "nanopurell
• 

The recipes for reagents and the analytical procedures should specify the 

grade of reagents, and the difference b'etween reagents that are specific for 

a given analytical procedure, and general or shelf reagents. The latter will 

typically be less precisely prepared. In no case, is divergence permitted 

from the instructions in the recipes for analYtical procedures. These will 

specify the required conditions for preparation including the required 

precision, glassware, and the accuracy and precision required in weighing. 

A reagent whose preparation is specific for a given procedure and whose 

preparation is particularly involved will be reserved for that procedure and 

will nor be used as general shelf reagent. 

8.2 Batch Control 

Both purchased and prepared reagents will be controlled on a batch basis. 

For purchase reagents such as solvents, this means the purchase of 

quantities appropriate to the needs of the laboratory and the stability or 

shelf life of the material. All reagenrs will be evaluated for the presence of 
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interference or significant background problems by the running reagent 

blanks. Similar batch control will be employed with reagents that involve 

preparation in the Laboratory. fn both cases,' appropriate blanks will be 

run with each group of analyses. ft is a requirement of the work plan to 
. J 

specify the nature and composition of these blanks. It is also expressly' 

forbidden to switch from one batch to a second during the course of work 

on a group of analyses. The work plan must anticipate the reagent needs; 

adequate reagents must be available before work is initiated. If the 

unacceptable situation does occur in which reagent supplies are exhapsted. 

in the midst of a given effort, all control and standards must be taken that 

would to pennit intercomparison of data taken with different sets of 

reagents. 

Storage and Maintenance. 

The analytical procedures and reagent recipes recorded in the appropriate 

SOP will specify the required storage conditions. The concerns involved 

. may include: 

a. Need for storage away from light. 

b. Refrigeration requirements. 

c. Container requirements; e.g., glass versus plastic. 

d. Appropriate dating to insure discarding at the expiration the shelf life 

of the reagents. 

All reagent stock bottles must be handled with 'proper technique to prevent 

their contamination or destruction. For example, pipetting from and 

. returning unused reagents to stock bottles are not permitted. 

47 



o 

All reagents, solvents and standards shall be dated (mm-dd-yy), and 

initialled upon receipt at the laboratory and stored under conditions that 

will maintain their initial high quality. They will be used on a first in - first 

out basis from storage. 

8.4 Labeling 

Alilaboratbry-prepared reagents must, at a minimum, be labeled with the 

following information: reagent name, date prepared, concentration, 

solvent, discard/expiration dates and the initials of the preparer. ·If the 

reagent is toxic, hazardous, or flammable, it is mandatory that an 

appropriate caution label be placed on the container. Additional 

information that may be required in specific cases includes: name of 

analytical procedure (if this reagent is specific for a particular method), 

pro~edure desigmltion (such as Method 103-Phosphate-Reagent A) if 

analytical information, shelf life information and discard date. 
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9.1 Quality Control Samples 

The routine quality control checks employed by American Environmental 

Network, Inc. consists of those specified in Table 1 and Table 4~ In 

general, these checks consist of method blank analyses, replicate analyses 

and spike sample analyses. 

Method Blanks 

Method blank analyses are used to estimate the level of contamination due 

to laboratory reagents, labware and apparatus. Control limits are 

established based upon client requirements. If no client specifications are 

available, the blank contamination is evaluated by the laboratory 

supervisors and managers rodetermine how the results affect customer 

sample results. 

Replicate Analvses 

Replicate analyses will be used to estimate the precision of each analytical 

test procedure for a known matrix. Data control limits will be established 

to satisfy the requirements of specific measurement projects, and defined in 

the contract directive. 

Spiked Samples 

Spike control sample analyses will be used to estimate analyte recovery 

(accuracy) for each test procedure for a known matrix. Data control limits 
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will be established to satisfy customer requirements and will be defined in 

the contract directive. 

Intralaboratory Analyses 

The Quality Assurance Managerwill submit a monthly blind sample to the 

laboratory. These blind samples will provide an independent verification of 

the analytical processes. Results of these blind samples will be summarized 

and reported to the Laboratory Managers and President. The QAM reviews 

the submitted QC data and makes recommendations, suggests changes, 

and/or requires corrective action(s) based on res~Its and observations. The 

QAM reports the findings directly to the President. 

Interlaboratorv Analvses 

In addition to the internal QC Program, the laboratory will participate in 

collaborative testing comparison programs. As a minimum, the laboratory 

will actively participate in the US EPA Interlaboratory Quality Assurance 

Program and the NIOSH Proficiency Analytical Testing Program. The QAM 

reviews~he submitted QCdara and makes recommendations,suggests 

changes, and/or requires corrective actiones) based on results and 

observations. The QAM reports the findings directly to the President. 
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Fraction 

VOA 
VOA 
VOA 

Fraction 

VOA 
VOA 
VOA 
VOA 

Table -+ 
SURROGATE SPIKE RECOVERY LIMITS 

Surrogate Compound Water 

Toluene-d8 88-110 
4-Bromotluotohenzcne 8o-IIS 
1.2-Dichlorocthanc-d.t 7n-114 

MATRIX SPIKE RECOVERY LIMITS 

Matrix Spike Compound Watcr RPD W Soil 

1.1-Dichloroethene 61-1.+5 .::=..14 59-172 
Trichlorct henc 71-12!l .::=..14 62-137 
Chlorohenzenc 75- DO .::=..13 60-133 
Toluene 76-125 .::=..11 66-142 
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LowlMedium Soil 

RPD S 

.::=..22 
<24 
.::=..21 
<21 
r-

81-117 
74-121 
70-121 



C~lf270GClMS SEMIVOLATILES . 

Tahle 4 
SURROGATE SPIKE RECOVERY LIMITS 

Fraction Matrix Spike Compound Water LowlMedium Soil 

BN Nitrobenzene·d8 35·114 23-120 
BN 2-FIuorobiphhcnyl 41-116 30-115 

.BN p-Terphenly.dl~ 33·141 IS·lJ7 
Acid Phenol-d5 10·94 24-113 
Acid 2·F\uorophenol 21· ]()O 25·121 
Acid 2.4.6· Trihromophcnoi I()·ID 19·122 

MATRIX SPIKE RECOVERY LIMITS 

Fraction MatrLx Spike Comp()untl Water RPDW Soil RPD S 

BN 1.2.4-Trichlorohcnzcnc 39·9R .s.28 38-107 .s.23 
BN Acenaphthcne 46-11~ .s.31 31-137 .s.19 
BN 2,4-DinitrOloluene 24-96 .s.38 28-89 <47 
BN Pyrene 26-127 .s.31 35-142 .s.36 
BN N-Nitroso-Di-n-Propylamine 41-116 .s.38 41-125 .s.38 
BN l,4-Dichlorobenzene 36·97 .s.28 28-104 ~27 
Acid Pentachlorophenol 9·103 .s.50 17-109 <47 
Acid Phenol 12·X9 .s.42 26-90 ~35 
Acid 2-Chlorophcnol 27·12J .s.40 25-102 .s.50 
Acid 4-Chloro.3-Methylphcnol D·97 .s.42 26-103 .s.33 
Acid 4-Nitrophcnol I n·s() .s.50 11-114 .s.50 

C
~·) 

. I 
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9.2 Determination of Detection and Ouantitation Limits 

An Instrument Detection Limit (IDL) is the smallest signal which is reliably 

detected above the background noise. Instrument Detection Limits are measured 

primarily for metals analyzed by atomic absorption spectrophotometry eAAS) and 

inductively coupled plasma (rCP). The rDL should be determined when new 

equipment is ;;lcquired, after major instrument repairs, and when required by 

specific contracts. For example, CLP contracts require quarterly determination of 

detection limits. The IDL is obtained by the following procedures: 

o A standard is prepared at 3-5 times the level of the estimated detection limit. 

o On 3 non-consecutive days, 7 consecutive measurements of the standard are 

obtained. The standard is treated as a sample, with rinses or blanks run between 

each replicate. 

o The average of the daily standard deviation is multiplied by three to obtain the 

IDL. 

A Method Detection Limit (MOL) is the minimum concentration that can be 

measured with 99% confidence [hat the analyte is greater than zero. MOL's are 

determined from the analysis of spiked blank waters and soils. 

Method Detection Limits should be measured for all new tests. Both water and soil 

matrices should be tested. The procedure is defined in 40CFR Part 136, Appendix B 

(Federal Register, October 26, 1984). The procedure is outlined below: 

o An estimate of the detection limit is made. 
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o A minimum of seven replicates of blank water or soil are spiked at a level 1-5 
times the estimated detection limit. When appropriate, spike compounds are 
added. 

o The spiked samples are processed through every step of the analytical method. 

o The standard deviation for the seven samples is multiplied by 3.143 (students 
t-score at 99 confidence at n-1 degrees offreedQm) to obtain .the MOL. 

The Practical Quantitation Limit (PQL) is the lowest level that can be reliably 

achieved within specified limits of precision and accuracy during routine 

laboratory operation conditions. EPA's SW846 provides PQL's for typical 

matrices-groundwater, soils, and wastes. Quantitation Limits are based on the 

knowledge of an instrument's response and day-to-day precision. The quantitation 

limit must exceed the laborarory MDL. The MOL study verifies the capability of 

the laboratory to detect the compounds at the quaI").titation limit. Usually, one of 

the calibration standards in each run is performed at the quantitation limit. 

9.3 Qualitv As.sessment 

o Accuracy 
o Represenrativenes 
o Precision 
o Comparability 
o Completeness 

All measurements generated for this program will be completed in a manner 

which insures that they are representative of matrix and conditions being 

measured. In order to achieve these objectives, high standards for data quality 

will be used to guarantee the reliabiliryof the data being generated. 

Accuracy: The agreement berween the amount of an average measurement by a 

specific test method with the true (or accepted) value. American Environmental 

Network, Inc. uses the/following checks for accuracy assessment: the laboratory 
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control sample (LCS or blank spike), matrix spikes, NIST or EPA traceable 

primary standards, continuing calibration standards, and method blanks. 

Accuracy is calculated by: 

NOTE: 

Percent Recovery = concentration measured X 100% 
known (true value) 

For matrix spikes, sample background concentration must be 

corrected for prior to determining % recovery. 

Precision: The degree of mutual agreement among individual measurements, 

relative to a single test procedure, and under set testing conditions. American 
; 

Environmental Network, Inc. uses the following checks for precision assessments: 

duplicate samples (digested and undigested), matrix spike duplicates, and blank 

spike duplicates 

American Environmental Network, Inc. uses the following checks for precision 

-. assessment: duplicate samples (digested and undigested), matrix spike duplicates, 

or blank spike duplicates. 

Precision is calculated by: 

RPD= Isample - duplicate! 
(sample + duplicate) I 2 

X 100% 

Completeness: The measurement of the amount, of valid data obtained from a 

system compared to the amount of data anticipated under normal operating 

conditions. In order to achieve the desired level of completeness, it is necessary 

to have a sufficient quantity of sample provided to the lab for repeat analysis in 
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case the original analysis fails to meet the acceptance criteria. The desired level 

of completeness is 100%, however, a level of 90% should be considered 

acceptable. 

Completeness = number of successful measurements X 100% 
number of requested analyses 

Representativeness: The expression of the degree to which data accurately and 

precise~y represents an environmental or process condition. Field sampling 

operations have a major impact on data representativeness. Factors fincluding site 

selection, sample homogenization, sampling tools, equipment <:leaning procedures, 

sample preservation, and others must be considered. Similarly, laboratory 

operations could impact upon representativeness if there were day-to·day­

fluctuations in methodology. Except when analysis for volatile compounds is 

required, samples are mixed well prior to taking subsamples. Liquid samples are 

shaken vigorously prior to aliquoting and soils are stirred well with a s'patula. 

Comparability: Expresses the confidence with which one data set can be 

compared with another. This quality indicator is enhanced by the following 

controls used at American Environmental Network, Inc.: 

o Standardized EPA approved methodology for sample preservation, holding 
times, analysis. 

o Consistent reporting units for each parameter in similar matrices. 
\. 

o EPA- or NIST-traceable standards when available. 

o Frequent analysis of outside source QC samples. 

o Participation in interlaboratory performance evaluation studies. 

o Frequent performance and system audits. 
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Qualirv Control Charts 

To date, control chans have been kept on a per 'client basis or per contract basis. 

It is American Environmental Network Inc.'s intent to incorporate all quality 

control data into control charts as soon as sufficient data points are generated. 

Control charts are prepared in order to plot values for lab control samples, 

surrogate spike, and matrix spike recoveries. Results from each matrix must be 

charted separarely.Cotnrollimits ,are statistically calculated from a minimum. of 5 

initial data points and every 20 data points thereafter. 

Control limits for accuracy are defined as foilows: 

warning limits = mean eX) ± 1.96(standllrd deviation} (1.96a) 

control limits = mean (x) ±3.06(standllrd deviation) (3.06a) 

Results Which exceed the warning limits but not the control limits alert the 

analyst to potential problems. Sample results are accepted, but the procedures 
'1 

and standards are checked. If the lab control sample exceeds the control timit, 

the analyst, supervisor, and QA Manager investigate potential causes of the 

problem. After the cause is determined and correcred, samples from the original 

set are rerun along with duplicate spiked samples and a lab control sample. 

Control limits are "recalculated periodically. The frequency of this is dependent on 
" . 

the number of data points accumulated. 

QC sample results are to be plotted on a daily basis so that findings may be 

promptly evaluated. The charts are used to detect trends before an out-of~control 

situation develops. Examples of situations to monitor closely include: 

57 



C) 

o 

o Values outside of control limits. 
o Four (4) or more consecutive points on one side of the midpoint range of the 

chart. 
o Gradually increasing or decreasing response. 
o Cyclical patterns. .. 
o Broadened range of response. 

In analyses where multi-analyte results are determined the following control 

situations arise: 

o If the points for at least two-thirds of the analytes are not classified as out- . 
of-control, based on the conditions described above, the Method is in 
control and environmental sample data may be reported. The conditions 
which may have caused fewer than two-thirds of the analytes to fail the 
control criteria should be documented. The data points indicating possible 
error will be annotated with a reference to the investigation and to the fact 

o 

that the method met control criteria. . 

If data points for fewer than two-thirds of the analytes are classified as in 
control (more than one-third meet one of.the our-of-control conditions), the 
Method is considerJd to be out-of-control and all work on that method 
(including sample preparation) must cease immediately. No data for 
environmental samples in that lot may be reported. Efforts must be 
initiated to determine the cause of the problem. If the problem is 
instrumental or specific only to preparation of that lot, samples prepared 
after the out-of-control situation occurred may be processed after the 
instrumental system is repaired and recalibrated, providing holding times 
are not exceeded. If no specific cause can be as~igned, the instrument 
should be recalibrared and all samples prepared subsequent to the last in­
control lot should be reprepared. 

In any case, the out-of-control lot must be reanalyzed. Theout-of-control 

situation and corrective Clctions taken must be fully documented. No data points 

from an out-of-control lot will be used to ~pdate control charts. Each point 

should be annotated with a reference to the investigation and to the disposition of 

samples and results. 
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VOLATILES' 
SEMI-VOLATILES 
MERCURY 
METALS 
(except 
Mercury) 

TCLP HOLDING TIMES 

FROM SAMPLING 
DATE TO TCLP 
EXTRACT 

14 
14 
28 

180 

FROM TCL!> 
EXTRACT TO 
PREP EXTRACT 

NA 
7 

NA 
NA 

• 

FROM PREpI TO 
ANALYSIS 

14 
40 
28 

180 

r 
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VOA. 
BNA 
Pest/PCB 
Herb 

VOA 
BNA 
Pest/PCB 
Her.b 

HOLDING TIMES FOR ORGANICS 

TCL - FROM DATE OF RECEIPT 

WATER 

10 days 
5 days to extract 
5 days to extract 
5 days to extract 

SOIL 

10 days 
~o days to ex~ract 
10 days to extract 
10 days to extract 

PP - FROM DATE OF SAMPLING ( 

WATER SOIL 

14 days 14 days 
7 days to extract 14 days to extract 
7 days to extract 14 days to extract 
7 days t.o extract 14 days to extract 
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Appendix B 
ESTIMATED QUANTITATION LIMITS 



Volatiles 

Acetone 
Acetonirrile 
Allyl chloride 
Benzene 
Benzyl chloride 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon terrachloride 
Chlorobenzene 
Chlorodibromomethane 

. Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 

(--- ) -hloromethane 
,_, .. .uoroprene 

1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,4-Dichloro-2-butene 
Dichlorodifluorpmethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,1-Dichloroethane 

o 

trans-I ,2-Dichloropropene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3,Dichloropropene 
Ethylbenzene 
Ethyl methacrylate 
2-Hexanone 
Isobutyl alcohol 
Methacryl onirril e 
Methylene chloride 
Methyl iodine 
Methyl methacrylate 
4-Methyl-2-pentanone 

METHOD SW8240 

TARGET DETECTION liMITS· 

Target Detection· Limits 
Groundwater Low Soil/Sediment 

.ug/L .uglKg 

100 
100 

5 
5 

100 
5 
5 

10 
100 
100 

5 
5 
5 

10 
10 

5 
10 

5 
100 

5 
5 

100 
5 
5 
5 
5 
5 
5 
5. 
5 
5 
5 

50 
100 
100 

5 
5 
5 

50 

100 
100 

5 
5 

100 
5 
5 

10 
100 
100 

5 
5 
5 

10 
10 

5 
10 

5 
100 

5 
5 

100 
5 
5 
5 
5 
5 
5 
5 

·5 
5 
5 

50 
100 
100 

5 
5 
5 

50 



Method SW8240 
Targer Detection Iimitsa (continued) 

Co. \. Ground water Low Soil/Sediment 
.. ) olatiles /-ig/L ,..,g/Kg 
--------~--------------------------~--------~----------~~--~ 

Pentachloroerhane 10 10 
Propionitrile 100 100 
Styrene 5 5 
1,1,1,2-Tetrachloroerhane 5 5 
1,1,2,2-Tetrachloroerhane 5 5 
Tetrachloroerhene 5 5 
Toluene 5 5 
1,1,1-Trichloroerhane 5 5 
i, 1,2-Trichloroerhane 5 5 
Trichloroerhene 5 5 
1,2,3-Trichloropropane 5 5 
Vinyl acetate 50 50 
Vinyl chloride 10 10 
Xylene (Total) 5 5 

• Sample TDLs are highly matrix dependenr. The TDLs listed herein are provided for guidance and may not 
always be achievable. See the following information for further guidance on matrix dependent TDLs. 

(\] L)Ls listed for low soil/sediment are based on Wet weight. Normally data is reported on a dry weight basis; 
/ .l1erefore, TDLs will be higher, based on the percent dry weight of each sample. 

Orher Matrices 

Water miscible liquid waste 
High-concentration soil and sludge 
Non-water miscible waste 

ESTIMATED QUANTITATION LIMITSb 

Factor 

50 
125 
500 

EQL = [TDL for low soil sediment] X [Factor]. For non-aqueous samples, the factor is ona wet weight basis. 

o 
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Method SW8080 
Pesticides and PCB's 

Target Detection Limitsa 

Target 
Detection 

Analyte limit (j.L.g!L) 

Aldrin 0.004 
a-BHC 0.003 
P-BHC 0.006 
o-BHC 0.009 
Y -BHC (Lindane) 0.004 
Chlordane (technical) 0.014 
4,4'-DDD 0.011 
4,4'-DDE 0.004 
4,4'-DDT 0.012 
Dieldrin / 0.002 
Endosulfan I 0.014 
Endosulfan II 0.004 
E.ndosulfan sulfate 0.066 
Endrin 0.006 
Endrin aldehyde 0.023 
Heptachlor 0.003 
Heptachlor epoxide 0.083 
Methoxychlor 0.176 
Toxaphene 0.24 
PCB-1016 nd 
PCB-1221 nd 
PCB-1232 nd 
PCB-1242 0.065 
PCB-1248 nd 
PCB-1254 nd 
PCB-1260 nd 

nd = not determined 

DETERMINATION OF ESTIMATED QUANTITATION UMlTS (TDLs) FOR VARIOUS MATRlCESb 

Matrix 

Ground water 
Low-concentration soil by sonication with GPC cleanup 
High-concentration soil and sludges by sonication 
Non-water miscible waste 

Factor 

10 
670 

10,000 
100,000 

C_) :ample TDLs are highly m<ltrix-dependcnl. TIl(' TI)I.~ iisif!d ilr.rein om! prnvid('dCnr )o:uidence and may not always be achievable. 
£QL = [Method detection limit] X [FaclOrj. Ear non-ilCju('ous sampir.s, the factor is on a wet-weigh! basis. 



Method SWBOIO Halogentaed Volatile Organics 
Target Detection Limits 

(I 

Compound 

Benzyl Chlorideb 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethyl vinyl erher 
Chlorofor 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
1 ,2-Dichloro benzene 
1,3-Dichlorobenzene 
1 A-Dichloro benzene 
Dichlorodifll.1oromethane' 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,I-Dichloroerhene 
trans-l,2-Dichloroethene 
Dichloromethane 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-l,3 -Dichloropropane 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tetrachloroerhane 
Tetrachloroethene 
1, 1 ,I-Trichloroethane 
1,1,2-Trichloroerhane 
Trichloroethene 
Trichlorofll.1oromethane 
1,2,3:Trichloropropane 
Vinyl Chloride 

Target 
detection 
limit" 
J.Lg/L) 

0.1 
0.2 
0.3 
0.12 
0.25 
0.52 
0.13 
0.05 
0.08 
0.09 

0.15 
0.32 
0.24 

0.07 
0.03 
0.13 
0.10 
(b) 

0.04 

0.34 
0.03 

0.03 
0_03 
0.02 
0.12 

0.18 

DETERMINATION OF ESTIMATED QUANTITATION UMITS (EQL) FOR VARIOUS MATRICESb 

MatrIx Factor 

Ground water 10 
Low-concentrqtion soil 10 
Water miscible liquid waste 500 
High-concentration soil and sludges 1250 

Q",-water miscible waste 1250 

• __ .nple TDLs are highly marrix-dependenl. The TDI.~ lislr'o herein ilre providC'd ror F,lIidence and may nm always be achievable. 
, EQL;: [Targe[ detection limit] x [Factorj.· For non-i1qlleolls silmpiC's, Ihe raClOr is on a wei-weight basis. 



C) 
Parameter 

Common Anions: 
CI 
So~ 

Cyanide 
Phenols 
Mercury 

Furnace Metals 
Ag 
As 
Cr 
Pb 
Sb 
Se 
TI 

rep Metals 

C.\ AI 
Ba 
Be 
Ca 
Cd 
Co 
Cu 
Fe 
K 
Mg 
Mn 
Na 
Ni 
V 
Zn 

TCLP As 
TCLP Ba 
TCLP Cd 
TCLP Cr 
TCLP Pb 
TCLP Se 
TCLP Ag 
TCLP Hg 

0 

Metals and Inorganics 
Target Detection Limits 

Method 
W=water 
S=soil 

SW9010 
SW9067 
W=SW7470 
S=SW7471 

" 

. Derection 
. water 
,ug/L 

10 

.2 

10 
10 

.10 
5 
60 
5 
10 

200 
200 
5 
5000 
5 
50 
25 
100 
5000 
5000 
15 
5000 
40 
50 
20 

500 
100 
40 
100 
100 
500 
1.0 

Limit 
soil 
,ug/Kg 

2 

2 
2 
2 
1 
12 
1 
2 

40 
40 
1 
1000 
1 
10 
5 
20 
1000 
1000 
3 
1000 
8 
10 
4 

500 



Method SW8020 Aromatic Volatile Organics' 
Target Detection Limits 

Compound 

Benzene 
Chlaro benzene 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
1,2 -DichIoro benzene 
Ethyl Benzene 
Toluene 
Xylenes 

Target 
detection 
limir 
,u.g/L) 

0.2 
0.2 
0.3 
0.4 
0.4 
0.2 
0.2 

DETERMINATION OF ESTIMATED QUANTITATION (EQL) FOR VARIOUS MATRICESb 

Matrix 

• 

Ground water . 
Low -concentra tionsoil 
Water.miscible liquid waste 
High-concentration soil and sludges 
Non-water miscible waste 

, • Sample TDLs are .highly matrix·dependenr. The TDI.~ listed hrrein are provided for guidence and may not always be achievable. 

~ EQL = [Target detection limit). X [Factorj. For non'iHlucous s<1mples, the' factor is on a wet.weight basis. 

Factor 

10 
10 

500 
1250 
1250 
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APPENDIX C 
SOP INDEX 
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SOP NO. 

1001 

1002 

1003 

1101 

1202 

1203 

1210 

1250 

1251 

1301 

1301.1 

1302 

,1\ 
HEAl LA "-tATORY 

STANDARD OPERA liNG PROCEDURES 
INDEX 

TITLE 

POLICY ON LABORATORY OPERATING PROCEDURE 

PROCEDURES' FOR CHANGES 

REQUISITION AND PURCHASE OF MATERIALS AND SERVICES 

HEAl LABORATORY ORGANIZATION [in revision] 

NOTICE OF NON-COMPLIANCE AND CORRECTIVE ACTION 

DISCUSSION OF QC LEVELS 

THERMOMETER CALIBRATION [in revision] 

SOLVENT PURITY [in preparation] 

, ALUMINA CHECK [in preparation] 

PRESERVATION AND HOLDING TIMES FOR INORGANIC AND 
ORGANIC COMPOUNDS: WATER 

PRESERVATION AND HOLDING TIMES FOR INORGANIC AND 
, ORGANIC COMPOUNDS: DRINKING WATER SAMPLES 

PRESERVATION AND HOLDING TIMES FOR INORGANIC AND 
, ORGANIC COMPOUNDS: SOIL 

1 

REVISION 

,2 

1 

1 

·2 

o 

o 

1 

o 

DATE 

12/26/91 

1/3/92 

2/10/92 

2/2/92 

? 

5/17/84 

4/24/92 

3/28/85 

.~ 
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REP\.Y TO 
ATTENT10N OF ' 

DEPARTMENT OF THE ARMY 
MISSOURI RIVER DIVISION, CORPS OF ENGINEERS 

P.O. BOX 103. DOWNTOWN STATION 

OMAHA. NEBRASKA 6siol00l03 

August 19, 1992 

Environmental, Hazardous, Toxic 
and Radioactive Waste Division 

American Environmental Network, Incorporated 
9151 Rumsey Road, suite 150 
Columbia, Maryland 21045 

Gentlemen: 

This correspondence addresses the recent evaluation of 
American Environmental 'Network, Inc., Laboratory (formerly 
Hittman Ebasco), in Columbia, Maryland by the u.s. Army Corps of 
Engineers (USACE) for hazardous and toxic waste analysis. 

The laboratory has now suCcessfully analyzed audit samples 
as listed below: 

METHOD 

524.2 
8240 
8010 
8020 

8270 
8270 

8080 
8080 
8080 
8150 

SW-846 
SW-846 
9010/9012 

418.1 
418.1 

6010 

8330 
8.330 

TPH 
TPH 

PARAMETERS 

Volatile organics 
Volatile organics 
Halogenated Volatile Organics 
Aromatic Volatile organics 

Semivolatile organics 
Semivolatile Organics 

Organochlorine Pesticides 
Polychlorinated Biphenyls 
Polychlorinated Biphenyls 
Chlorinated Herbicides 

CLP TAL Metals1 
CLP TAL Metals1 
Total and Amenable Cyanide 

TRPH 
TRPH 

Cation 

Explosives 
Explosives 

Total Petroleum Hydrocarbons 
Total Petroleum Hydrocarbons 

MATRIX 

water 
water 
water 
water 

water 
sediment 

water 
water 
sediment 
water 

water 
sediment 
water 

water 
sediment 

water 

water 
sediment 

water 
sediment 
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Remarks: 1. CLP TAL Metals: 23 EPA Contract Laboratory Program, T.arget Analyte List (TAL) 

metals (aluminum, anitmony, arsenic, barium, beryllium, cadmium, calcium, chromium, 

cobalt, copper, iron, lead, magnesium, manganese, mercury,. nickel, 'potassium, selenium, 

silver, sodium, thallium, vanadium and zinc.) 

Based on the successful analysis of the audit samples 
indicated in the table in Paragraph 2 and the results of the 
laboratory inspection, your laboratory is validated for 
multimedia sample analysis by the above methods. The period of 
validation is eighteen (18) months for all parameters, including 
Explosives (8330) and TPH (8015M). The validation expiration 
date is February 26, 1993. During the la-month period, USACE 
reserves the right to conduct additional laboratory auditing or 
to suspend validation status for any or all of the listed 
parameters if deemed nec~ssary. It should be noted that your 
laboratory may not subcontract USACE analytical work to any other 
laboratory location without the approval of this office. This 
lab validation does not guarantee the award o~ any contracts from 
a USACE contracting Officer. If you have any questions or 
comments, please contact Paulette Lewis at (402) 221-7494. 

Enclosure 

Sincerely, 

~.~ ~a C. Davies· 
Chief, Environmental, HTRW Division 
HTRW and Engineering Directorate 
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State 

Maryland 

Virginia 

New Jersey 

California 

TABLE 1 I." 

. " STATE CERTIFICATIONS 

Organization 
Certification Authorizing . Parameters 

Number Certification Certified 

142 Maryland DHMH Drinlcing Water 
Metals 
HerbicideslPesticides 
Wet Chemistry (Limited) 

00177 Virginia DGS Drinking Water 
Inorganics 
Organics 
VOCs (Conditional) 

60423 New Jersey DEP Drinking Water 
Wet Chemistry (Limited) 
Metals 
Organics 

Water Pollution 
Wet Chemistry (Limited) 
Metals 
Organics 

196 California DHS Hazardous Waste 
Organics (Partial) 
Inorganics 
Physical Properties 



York 

( 
,'-----

TABLE 1 (Cont'd) 
, STATE CERTIFICATIONS 

Certification 
Number " 

10605 

Organization 
Authorizing 
Certifi ca ti on 

New York SDH 

Parameters 
Certified 

Environmental Analysis 
Air ,and Emissions 
Including: 

Drinking Water 
Metals 
Non-Metals 
Microextractables 

, ( 

Tnhalomethanes 

Non-:Potable Water 
Demand Waste Water 

Metals I 
Benzidines 
Nitroaromatics and 

Isophorones 
Polychlorinated 

Biphenyls 
Residue 
Waste Water II 
Chlorinated Hydro-

carbons 
Nitrosoamines 
Polynuclear Aromatics 
Mineral 
Acrolein and 

Acrylonitrile 
Halo ethers 
Phthalate Esters 
Priority Pollutant 

Phenols 
Purgeable Aromatics 
Chlorophenoxy Acid 

Pesticides 
Purgeable Halocarbons 
Waste Water Misc. 

Analytes 
Chlorinated Hydrocarbon 

Pesticides 
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The native soil, in the footprint of the explosion berm where the treated soil 
will be placed, will be disced or scarified so as to loosen the entrre surface. 
to a depth of four inches prior to placement of the first lift. 

It is the responsibility of Jowett, Inc. to provide the clean fill used to backfill 
the excavation areas and as the soil cover. The proctor test results are 
attached. 

The treatability study was performed on a weight basis. the results of the 
treatability study will be discussed in a separate Appendix. 

It is anticipated that there will be two deliveries of additive per day and 
approximatdY six to eight loads of·fill delivered each day, therefor there is 
not a need fot a traffic plan for trucks. 
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SOP NO. 

1303 

1304 

1304.1 

1304.2 

1305 

1306 

1307 

1402 

1403 

1405 

1406 

1407 

TITLE 

(~--"1 

HEAl LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

SAMPLE STORAGE AND MAINTENANCE 

SAMPLE RECEIPT AND LOGGING -

SAMPLE RECEIPT AND LOGGING OF DRINKING WATER SAMPLES 

RESIDUAL CHLORINE TEST FOR DRINKING WATER SAMPLES 

SAMPLE STATUS AND SCHEDULE FOR ANALYSIS 

LABORATORY SAMPLE CONTAINERS AND HANDLING PROCEDURES 

BODLE PREPARATION AND TRACKING OF BODLE LOTS: 
HAZWRAP 

CHAIN-Of-CUSTODY 

LOGBOOK OF ANAL YTICAL STANDARDS AND REFERENCE 
MATERIALS 

DOCUMENT MAINTENANCE 

PREPARATION AND LOGGING OF ANALYTICAL STANDARDS FOR 
GC AND GC/MS 

TRACEABILITY OF INORGANIC STANDARDS 

2 

-n 
' /1 

REVISION DATE 

1 5/16/84 

1 1/9/92 

o 4/24/92 

o 4/24/92 

o ·8/8/84 

o 10/1/85 

o 8/22/89 

0 5/16/84 

0 5/21/84 

[in revision-suspended] 

0 2/6/86 

0 3/20/92 

~, 
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HEAl LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

SOP NO. TITLE REVISION DATE 

1501 PROCEDURES FOR THE DETERMINATION OF THE METHOD 3 2/12/92 

DETECTION LIMIT 

1502 BLIND SPIKE AND DUPLICATE [in revision] 

, 1503 DA TA REPORTING 0 5/7/84 

1505 DA T A PROCESSING 0 5/7/84 

1507 INSTRUMENT DETECTION LIMITS -EPA CLP- IN ORGANICS 1 2/7/92 

~ 1601 LA.BORA TORY SAFETY 1 10/1/85 

1602 REFRIGERA TION EQUIPMENT 1 2/11/92 

1603 GLASSWARE 1 10/1/85 

1604 REAGENTS, SOLVENTS, AND GASES 2 5/16/84 

1606 GUIDELINES FOR DISPOSAL OF ACID WASTE, SOLVENT WASTE, 2 1/2/92 

AND PYRIDINE WASTE 

I 1607 HEALTH AND SAFETY PROCEDURES FOR HAZARDOUS SAMPLE 1 8/1/85 

PREPARATION AND ANALYSIS 

1608 GLASSWARE WASHING 1 2/5/88 

3 
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HEAl LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

SOP NO. TITLE REVISION DATE 

1609 LAB SECURITY 1 2/3/88 

1610 GUIDELINES FOR SAMPLE DISPOSAL 1 2/6/92 

2002 INSTRUMENT AND EQUIPMENT LOGBOOKS [in revision] 

2006 MANUAL MICROPIPETIING SYSTEM USAGE 0 11/2/87 

2201 GAS CHROMATOGRAPH: HEWLITI PACKARD 5890A 0 4/28-85 

2301 ULTRAVIOLET-VISIBLE SPECTROPHOTOMETER 

~303 A TOMIC ABSORPTION PERKIN-ELMER 5000 1 4/28/85 

~401 BALANCES ANALYTICAL AND TOP LOADER 1 5/10/87 

2502 DISSOLVED OXYGEN METER 0 8/29/87 

2901 INTEGRATOR-HEWLETI PACKARD 33904 4 8/1/84 

2903 HYDRO-SERVICE DE-I SYSTEM 1 5/23/84 

3002 POLYCHLORINATED BIPHENYLS IN WATER AND SOIL 1 5/7/84 

3003 ACID' AND BASE-NEUTRAL ORGANIC ANALYSIS: 1 8/1/84 

SOIL AND WATER 

4 
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HEAl LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

SOP NO, TITLE REVISION DATE 

3004 PURGEABLES 1 5/23/84 

3005 EXTRACTION PROCEDURE FOR TOXICITY 0 5/2/84 

3007 TOTAL CYANIDE: SOIL AND WATER 1 5/21/84 

3008 POLYNUCLEAR AROMATIC HYDROCARBONS 1 2/2/85 

1009 PURGEABLE AROMA TICS 1 2/2/85 

3010 CYANIDE. AMENABLE TO CHLORINATION 0 6/12/84 

3011 TRACEABILITY OF ORGANIC STNADAROS 0 11/9/87 

ION SELECTIVE ELECTRODE 

3012 NITRATE-NITRATE IN WATER AND SLUDGE 1 5/21/85 

3013 .SILICA IN SOLID SAMPLES 1 4/42/85 . 

3014 SULFATE IN WATER AND SLUDGE: TURBIDIMETRIC 1 7/6/84 

3015 GREASE AND OIL IN WA TEA: FREON EXTRACTION 1 10/1/89 

3015.1 OIL AND GREASE IN WATERS. SOILS. SLUDGES (in preparation] 

3016 TOTALKJELDAHL NITROGEN IN WATER AND SLUDGE 0 6/12/84 

5 
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:lOP NO. 

$018 

1019 

1020 

1021 

1023 

1024 

1025 

1025.1 

3026 

1027 

$028 

1029 

$030 

,1\ 

HEAl LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX .. 

TITLE 

CYANIDE IN WASTE OR LEACHATE 

MOISTURE: SOIL 

AMMONIA IN WATER AND SLUDGE: MANUAL DISTILLATION 

VOLATILE ACIDS: SLUDGE 

PHOSPHATE: SOIL AND SLUDGE1 

PERCENT (%) SOLIDS 

WATER DIGESTION: FURNACE AA AND ICP - WATER 

WATER DIGESTION: FURNACE AA AND ICP FOR DRINKING 
WATER SAMPLES' 

ACID DIGESTION OF SEDIMENTS, SLUDGES AND SOILS 

METHOD OF STANDARD ADDITION 

SOXHLET EXTRACTION METHOD 

CALIBRATION CURVE INTERPRETATION 

ORGANIC SAMPLE PREPARATION 

6 

.. 0 
....... -~,/ 

. REVISION DATE 

1 7/3/84 

1 7/6/84 

1 7/3/84 

7/3/84 

1 7/3/84 

1 11/3/87 

1 10/5/84 

1 4/23/92 

o 5/5/84 

1 4/23/92 

o 12/12/84 

o 10/10/87 

o 4/28/89 
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SOP NO. 

3033 

3034 

3035 

3036 

3037 

3038 

3040 

3040.1 

3041 

3043 

3047 

3048 

(\\ 

HEAl LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

TITLE 

STANDARD TEST METHODS FOR FLASH POINT BY 
PENSKY - MARTENS CLOSED TESTER 

NITROGEN, AMMONIA: COLORIMETRIC 

SILICA, DISSOLVED: COLORIMETRIC 

ICP INSTRUMENT, PERKIN - ELMER 6500 

ACIDITY, ALKALINITY, AND PH MEASUREMENT 

TOT AL PHOSPHORUS: COLORIMETRIC 

ANION DETERMINATIONS (CHLORINE, NITRATE, AND SULFATE) 
USING ION CHROMATOGRAPHY 

ION CHROMATOGRAPHY: DRINKING WATER SAMPLES 

FLUORIDE: ION SELECTIVE ELECTRODE 

FREE IRON OXIDES IN SOIL 

DETERMINATION OF ORGANOCHLORINE PESTICIDES 
AND POL YCHLORINATED BIPHENYLS· (PCBS) BY GC 

PETROLEUM HYDROCARBONS ANALYSIS: TISSUE, 
WATER, SOIL AND SEDIMENT 

7 

·0 
,,~/ 

REVISION "DATE 

1 5/21/85 

0 2/8/85 

0 2/85 

0 9/1/87 

0 2/7/85 

0 2/8/85 

0 2/85 

0 4/23/92 

1 2/85 

0 3/28/85 

1 5/16/85 

1 5/24/85 
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SOP NO. 

3050 

!O53 

1058 

1059 

!O65 

1066 

!O67 

3120.1 

3150.1 

3160.1 

3160.2 

3200.0 

3200.1 

TITLE 

PH IN SOIL 

.1\ 

HEAl LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

CATION EXCHANGE CAPACITY IN SOILS 

SULFIDES IN SOIL AND SOLID WASTES (EPA 9030) 

NITRATE: BRUCINE METHOD (352.1) 

DETERMINATION OF NITROAROMATICS BY GAS CHROMATOGRAPHY 

TOTAL PETROLEUM HYDROCARBONS: IR 

TOTAL PETROLEUM HYDROCARBONS: GAS CHROMATOGRAPHY 

SPECIFIC CONDUCTANCE 

PH IN WATER 

TOTAL DISSOLVED SOLIDS 

TOTAL SUSPENDED SOLIDS 

METALS ANALYSIS: GENERAL ATOMIC ABSORPTION 
TECHNIQUES 

DRINKING WATER METALS, GFAA QUALITY ASSURANCE CRITERIA 
AND PROCEDURES 

8 

REVISION 

1 

o 

1 

1 

o 

1 

o 

o 

o 

o 

1 

DATE 

2/13/87 

3/28/85 

5/21/85 

5/31/85 

12/5/85 

7/14/86 

10/1/89 

10/1/89 . 

10/1/89 

10/4/85 

5/11/92 

'(", 
-) 
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SOP NO. 

3200.2 

3200.7 

3200.8 

3335.2 

3335.5 

3351.0 

3355.0 

3420.1 

3503.0 

3508.0 

3509A 

/\! 

HEAl LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

TITLE 

MERCURY IN DRINKING WATER, QUALITY ASSURANCE CRITERIA 
AND PROCEDURES 

INDUCTIVELY COUPLED PLASMA - ATOMIC EMISSION 
SPECTROMETRIC METHOD FOR TRACE ELEMENT ANALYSIS 
OF WATER AND WASTES 

DRINKING WATER METALS, ICP QUALITY ASSURANCE CRITERIA 
AND PRECEDURES 

TOTAL CYANIDE: WATER (335.2) 

TOTOAL CYANIDE: SOIL AND SEDIMENTS 

SEPARATORY FUNNEL AND LIQUID-LIQUID 
EXTRACTION: SW846 3510 

SONICATION EXTRACTION: SW846 3550 

TOTAL PHENOL: 4-AAP 

PURGE AND TRAP METHOD 

ORGANOCHLORINE PESTICIDES - EPA METHOD 508 

ORGANOCHLORINE PESTICIDES - STANDARD METHODS 
PROCEDURE 3509A 

9 

REVISION DATE 

1 5/12/92 

o 9/11/85 

1 5/11/92 

1 10/4/85 

1 . 10/4/85 

o 8/7/86 

o 7/22/86 

1 5/9/84 

o 11/19/86 

[in preparation) 

o 7/22/86 

1·· 
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HEAl LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

SOP NO. TITLE REVISION DATE 

3509B CHLORINATED PHENOXY ACID HERBICIDES: STANDARD 0 7/25/85 
METHODS PROCEDURE 

3515.0 HERBICIDES - EPA METHOD 515 [in preparation] 

3608 ORGANOCHLORINE PESTICIDES AND PCBS - METHOD 608 0 7/21/86 

3624 PURGEABLE - EPA METHOD 624 0 7/21/86 

3625 BASE/NEUTRALS AND ACIDS EPA METHOD 625 0 7/24/86 

3700.0 PHENOLS BY HPLC [in revision] 

3801.0 HALOGENATED VOLA TILE ORGANICS 0 11/17/86 

3808.0 ORGANOCHLORINE PESTiCIDES AND PCBS - EPA 0 7/23/86 
METHOD 8080 

3814.0 ORGANOPHOSPHORUS PESTICIDES - EPA METHOD 0 7/22/86 
8140 (SOLIDS) 

3815.0 CHLORINATED HERBICIDES - EPA METHOD 8150 a 7/23/86 

3824.0 GC/MS METHOD FOR VOu\ TILE ORGANICS - EPA 0 7/23/86 
METHOD 8240 

10 
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HEAl LABORATORY 
STANDARD OPERATING PROCEDURES 

... INDEX 

SOP NO. TITLE REVISION DATE 

3827.0 GC/MS METHOD FOR SEMIVOLA TILE ORGANICS:' CAPILLARY 0 7/22/86 
COLUMN TECHNIQUE - EPA METHOD 8270 (SOLIDS) 

4102 SEMIQUANTITATIVE DETERMINATION FOR SELECTED 1 10/2/85 
SEMIVOLA TILES IN SOIL 

4104 DETERMINATION OF SPECIFIC ORGANOCHLORIDE PESTICIDES BY 1 6/20/86 
GAS CHROMATOGRAPHY 

4105 METHOD FOR DETERMINATION OF PURGEABLE (VOLA TILE) 1 6/19/86 
HALOCARBONS IN WATER, SOIL AND AIR 

4106 METHOD FOR DETERMINATION OF PURGEABLE (VOLA TILE) 1 6/20/86 
AROMATICS IN WATER, SOIL AND AIR 

4107 DETERMINATION OF SPECIFIC ORGANO-SULFUR PESTICIDES 0 6/20/86 
BY GAS CHROMATOGRAPHY 

4108 DETERMINATION OF SPECIFIC NITROGEN/PHOSPHORUS 0 6/20/86 

4109 SOIL GAS VOC'S IN CHARCOAL MEDIUM 

4152 INORGANIC REPORTING PROCEDURE - EPA CLP 1 4/1/90 

4153 ORGANIC REPORTING PROCEDURE: EPA CLP 0 8/29/89 

11 
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HEAl LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

SOP NO. TITLE REVISION DATE 

~154 QUALITY CONTROL FOR GC/MS METHODS 0 8/25/89 

~ 155 ICP SCREENING AT BROS 

1156 HPLC PHENOLS ORBO-17 1 6/28/90 

[157 PCB PERSONNEL MONITOR 

i 158 PCB'S IN PUF's 0 1/8/90 

1159 PCB PERSONNEL MONITOR-NIOSH 

1160 PCS'S 

[ 161 SOW 2/88 SCREENING FOR PCS's 

f162 TOTAL SUSPENDED PARTICLES: GRAVIMETRIC ANALYSIS OF 0 10/3/90 
FILTERS FOR BROS PROJECT 

1163 ICP METALS ANALYSIS OF PM10 FILTERS FOR BROS PROJECT 

,164 GFAA METALS ANALYSIS OF PM10 FILTERS FOR BROS PROJECT 1 5/16/85 

1165 VOC's-CHARCOAL TUBES 

1167 VOG's IN AMBIENT AIR 0 6/91 

12 
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~OP NO. 

4502.390 

4503.390 

4505.390 

1507.390 

l508 

l509 

1512 

4513 

1515 

1516 

TITLE 

.1\, 

HEAl LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

METHOD FOR THE DETERMINATION OF PURGEABLE (VOLATILE) 
ORGANIC COMPOUNDS IN WATER: EPA SOW 3/90 WITH REVISIONS 

METHOD FOR THE DETERMINATION OF PURGEABLE (VOLATILE) 
ORGANIC COMPOUNDS IN SOIL AND SEDIMENT: EPA SOW 3/90 
WITH REVISIONS 

METHOD FOR THE DETERMINATION OF PESTICIDES AND PCBS IN 
WATER AND SOIL: EPA SOW 3/90 WITH REVISIONS 

REVISION 

1 

1 

1 

METHOD FOR THE DETERMINATION OF EXTRACTABLE BASE/NEUTRALS 1 
AND ACID (SEMI-VOLATILES) ORGANIC COMPOUNDS IN WATER AND SOIL: 
EPA SOW 3/90 WITH REVISIONS 

SAMPLE STORAGE AND MAINTENANCE EPA CLP 1 

SAMPLE RECEIPT AND LOGGING - EPA CLP 1 

ORGANIC SAMPLE QUALIFYING PROCEDURE - EPA CLP o 

ORGANIC BLANK EVALUATION PROCEDURE - EPA CLP o 

PCT IN SOILS: CLP-TYPE FORMAT o 

PCT IN WATER: CLP-TYPE FORMAT 1 

13 
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DATE 

2/18/92 

2/18/92 

5/6/92 

3/32/92 

2/11/87 

9/29/87 

1/30/89 

1/30/89 

6/22/90 

6/22/90 
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SOP NO. 

4520 

4525 

4530 

4531 

4540 

(~ 

HEAl LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

TITLE 

ICP METALS: EPA SOW 1990 

FURNACE METHAL: EPA SOW 1990 

MERCURY IN WATER: EPA SOW 1990 

MERCURY IN SEDIMENT AND SOIL: EPA SOW 1990 

CYANIDE IN WATER AND SOIL: EPA SOW 1990 

14 

. r'l 
------/ 

REVISION DATE 

1 3/20/92 

o 2/18/92 

1 3/20/92 

1 3/20/92 

1 3/24/92 
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FACILITIES AND FLOOR PLAN 
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FACILITY DESCRIPTION 

The laboratory facility is located in Columbia, Maryland at 9151 Rumsey Road. It 
comprises about 18,000 square feet of a 48,000 square foot building, The lab is 
divided into twelve individual operation laboratories and eighteen offices. In addition, 
there are two large areas designated for computer and general office space, walk-in 
refrigerator and ample supply 'and garage storage space. Attached is a floor plan of the 
American Environmental Network, rnc. facility. 



o 

p 
GC 
LobOlotory 

GC/MS 
Laboratory 

QAI 
QC 

Pres. 

Receptionll-I _--I 
Area 

Organic 
. Prep. 

lob 

Lunch 
Room 

(\ 

. Wet Chemistry and 
Metals Digestion 
L~bQr~tory Dish 

CN 
,Wash. I 

i· 5 Sample 

Men· 

T Pre.-* 
o Walk-inl 
R Refrig. 

Inorgonic 
Instrumentation 
laboratory 

Compuler Room 
Wome'" ~nd Office Sp~c 

FLOOR PLAN 

STOCK 
ROOM 

GARAGEI 
STORAGE 

AMERICAN ENVIRONMENTAL NElWORK. INC. 

;\ 
( . .) 
~_I 



CHESNAVFACENGCOM 

NAVSURWARCEN Site 5 

APPENDIX D: TREATABILITY S'ITJDY REsuLTS 

5 07800-00 



N 
~ 

U. 

'"T 
.i.. 

H 

I-
W 
W 
r 

I 
f-
J 
'J 
E 
'-J 

J 
fL 

I 
U 
W 
l-
I 
Ij 

III 
0 

ID 
~ 
II 

~ 

~ 

J 
I 
I- 0 

m 
Gl 
r0-

N '" CT 
0 IJI , 
III 

I n 
q 

0'. iii 
!II ... 5 

I n 

) 

a 
z 

··0 ~\ 

TABLE 1. NOS SEDIMENTS PLUS CEMEN"rrrIOUS BINDER 

Delay of Additional Dry 
Sample Mix Compaction Cure Moislure. % Density. 'pcf UCS. psi 
ID ("..ode !lli!ru (days) ij;i prodll~d (cvndition) (condition) 

SP-l AHO 0 7 20.5 106 {v. Moist) 2m (Good) 
AHG 3 7 195 89 (Dry) ,. 52 (Dry) 
AHG 5 1 18_8 90 (Ury) 40 (Dry) 

SP-6 AHG 0 1 19.8 lOS (V.Moist) 291 (Good) 
AHG 3 7 J8.0 95 (Sl DI)') 96 (Dry) 
AHG 5 \ 7 16_9 91 (DI}') 41 (Dry) 

f ATG 5 1 22.0 100 (Moist) 119 (Good) 

SP·8 AHG 0 7 20.1 109 (Moist) 342 (Good) 
AHG 3 7 18.9 92 (Dry) 39 (Poor)* 
AHG 5 7 17.3 91 (Dry) 39 (poor)· 

----------- ---------------------

AHG ;;:;;: 20% Portland by wet wgt of wCfsle 

ATG = 10% Portland by wet wgt of waste (preliminary design mix) 
# 

• ~ Specimen was friable and over-dry . 
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TABLE 2 NOS SEDIMENTS PLUS POZZOlANIC BINDER 

Delay of Additional Dry 
Sample Mix Compaction Cure Moisture, % Density, pel UCS. psi 
ID ~ (day!l) (Qml as produced (condition) fuQnditisml 

SP-l BEG 0 7 18.6 109 (Moist) 323. (Good) 
BEG 3 7 19.0 97 (SI Dry) 96 (Dry) 
BEG 5 7 19.0 92 (Dry) 96 (Dry) 

SP-6 BEG 0 7 175 113 (Moist) 215 (Good) 
BEG 3 \ 7 16.9 

-~ 
106 (SlMoist) 159 (DIY) 

BEG s 7 16.8 99 (SI D'Y) 120 (Dry) 

SP-8 BEG 0 7 21.4 Hl6 (Moist) 374 (Good) 
BEG 3 7 16.8 95 (SI DIY) f43 (DIY) 
BEG 5 7 16.0 94 (Dry) <10 (Poor)-

CHG 
.., 

7 20.7 103 (Moist) 88 (Good) -' 

.. _._--
I 

BEG = 30% K-10 by total wet wt,rt of waste 
CHG == 20% ICC CKD by wet wgt of waste 

I 

'" "'" Too friable to test; cylinder crumbled before load applied 

l~ 
,~ 
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EXAMPLE TRANSEct CROSS-SECtiON 
(TRANSECT 1 ) 

15 FT ~I 

CONTAMINATED SOILS (EXCAVATION ZONE) 

CLEAN SURROUNDING SOlLS 

APPROXIMATE CROSS-SECTIONAL AREA 
OF EXCAVATION AT THIS TRANSECT: 

44 SQ. FT. 

(~ , 

'---.............-

13 FT 

.,'. 



o 

Transect 
No. 

Ag-Contamlnated Soli: 
Excavation Dimensions and Volume Estlmat,es 

Area of Transect 
Cross-section 

(ff) 

Distance from 
Previous Transect 

(tt) 

Total in Cubic Feet 

Total in Cubic Yards 

Approximate Excavated Soil Volume 
between Transect and Previous 
Transect (Average of two areas 

times distance between them) 

29,992 

1,111 
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-- ------ .. ~---- --- - ---------

SILVER-CONTAMINATED .SWALE 
WESTERN SWALE 

MJltF;11 
IIIIIIIii 
~x-

-xx-

LEGEND: 

EXCAVA110N .~ 

AREA OF EXCAVATlON TRENCH 

1'BFORARY CHAIN FENOE 

PERMANENT CHAIN FENCE 

TRANSECT INDICATlNB FALl.. 1992 
SAMPUNCi LOCATlONS 

eSTIMATED AREA OF 
EXCAVATION ZONE: 32,800 SQ. FT. 

ESTIMATED VOLUME OF 
CONTAMINATED SOILS/SEDIMENTS: 2,000 CY 

-"'--"'-.......... ---- xx --""-----------

.. 
.. 731 
.. 

.. 

1 INCH = 60 FEET - -- -o 50 100 



o 

12 

. . . 

--
- ------------- --

. ' 

SILVER-CONTAMINATED SWALE 
EASTERN SWALE 

........... ...... . ..... . 
........ . . ..... . 

. 

-----~-----~---~-~---, 
I , . 

I .: , : 
I : CAPPEID , : 

TFlIEATIEID MATlEIFUAl ,: , : 
I : , : 

I ,: , . 
I :' --- , . 

... ------- ... J :' 

. 
• 

. 

, . 

LEGEND: 

.Ii.a BOUNDARY OF EXCAVATlON AREA -
-X-

-~----

AREA OF EXcAVAllON TRENCH 

OUTUNE OF PROPOSED BARRIER 

TEMPoRARY CHAIN FENCE 

mANSECT INDlCATlNG . FALL, 1S192 
SAMPUNG LOCATlONS 

....;.-----......... ---- X _____ """-':"'0.'._. ---- X ~-........ --~ X------

" .' 
" 

1 INCH == 50 FEET 731 
'i ·1, 
o 50 100 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
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Explanation of ISIS Codes for Field-Analyzed Samples 

A 14~character code (ISIS Code) was assigned to every environmental sample 
acquired for field analysis. The code indicates general location! type of sample, depth below 
ground surface, and more precise location parameters. An example code is shown below: 

01 ssxxo1 25XRXF 

The first two characters of the code (in this case 01) denote from which of the two swales 
the sample was collected. The eastern swale was assigned 01 and the western swale was 
assigned 02. The next two characters (SS) describe the media; SS denotes soil/sediment, and 
SW denotes surface water. The depth below ground surface is described by the next three 
characters (XXO, in the case above). In ISIS codes, X's always stand for place holders; 
therefore, XXO means at ground surface, XX5 would mean five feet below ground surface, 
and soon. The next three characters' (125) tell how far downstream from the Building 731 
outfall the _ sample was acquired. A sample taken at the point of the outfall- would be XXO; a 
sample taken from a point 125 feet downstream would-be coded as 125. The next two 
characters describe where within the streambed the samples were collected. The example 
sample above was taken from the right side of the streambed (iffacing downstream) because 
the according characters are XR. A sample taken from the left side would be XL, and a 
sample taken from the midpoint of the sw~e would be XM. A slightly different procedure 
was adopted for samples acquired for confirmation during excavation. During this phase of 
the field sampling program, three samples per transect were always taken: one from the left­
most edge of the excavation (assigned X4); one from the midpoint of the swale (XB); and 

. one from· the right-most edge of the excavation (XC). The next single character (X, above) 
describes how far laterally from the center of the swalethe sample was collected (assuming it 
was not collected from the swale's midpoint --- if it was collected from the midpOint, this 
character is meaningless). The example l:ibove was acquired five feet-from the center, 
because it was assigned X. A sample taken 10 feet from the center is .assigned Y. A Z 
would mean 15 feet from the center. An F in this space denotes that the sample was 
acquired from a point adjacent to the fence along -the western stream. Finally , the last 
character, F for the example above and for every sample acquired, means that the sample 
was analyzed in the field. 



(>" Table of Characterization Study Data 

ISIS CODe Date Date Oollected . Analyzed Concentration Remarks 

Collected Analyzed By By of Ag 

01SSXXOX25XLXF 11/12/92 11/16/92 DVB SLD <10 

01 5 SXX2X25XLXF 11/12/92 11/16/92 DVB SLD 14 

Cl1 SSXXOX25XAXF 11/12/92 11/16/92 DVB SLD 24 

01SSXX2X25XRXF 11/12/92 11/16/92 DVB SLD 30 

01SSXXOX57XLXF 11/12/92 11/16/92 DVB SLP 52 

01 S$XX2X57XRXF 11/12/92 11/16/92 Dva SLD <10 

01S$XXOX57XL)(F 11/12/92 11/16/92 DVB SLD 56 
.. 

01 SSXX2X57XRXJ= 11/12/92 11/16/92 DVB SLD <10 

01SSXXOX75XLXF 11/12/92 11/16/92 DVB SLD 22 

01SSXX2X75XRXF 11/12/92 11/16/92 DVB SLD <10 

01 SSXXOX75XLXF 11/12/92 11/16/92 DVB SLD 46 

01SSXX2X75XRXF 11/12/92 11/16/92 DVB SLD <10 

01 SSXX01 OOXLXF 11/12/92 11/16/92 DVB SLD 12 

01 SSXXO 1 OOXRXF 11/12/92 11/16/92 DVB SLD <10 

018SXX0150XLXF 11/12/92 11/16/92 OVB SLD 54 
... 

01SSXX0150XRXF 11/12/92. 11/16/92 DVB SLD <10 

.01SSXX0200XLXF 11/12/92 11/16/92 DVB SLD 16 

01 SSXX0200XRXF 11/12/92 11/1a/92 DVB SLD 80 

01 SSXX0250XLXF 11/12/92 11/16/92 DVB SLD 56 

01 SSXX0250XRXF 11/12/92 11/16/92 DVB SLD <10 R<10 

01 SSXX0300XLXF 11/12/92 11/16/92 ova SLD <10 

01 SSXX0300XAXF 11/12/92 11/16/92 DVB SLD <10 

01 SSXX0350XL)(F 11/12/92 11/16/92 DVB SLD <10 

01 SSXX0350XRXF 11/12/92 . 11/16/92 DVB 'SLD 10 
, 

o 1S.sXX0400XLXF 11/12/92 11/16/92 .. Dve SLD 24 
\ c 01SSXX0400XRXF 11/12/92 11/16/92 DVB SLD 16 



( (Characterization Study Data -- Continued) 

ISIS CODE . Date Date Collected Analyzed 
Collected Analyzed By ~y 

Q1SSXX0450XLXF 11/12/ 92 11/16/92 ova SLD 

01 SSXX0450XRXF 11/12/92 11/16/92 DVB SLD 
. 

01 SSXX0500XLXF 11[12/92 11/16/92 DVB SLD 
' .. 

01 SSXX0500XRXF 11/12/92 11/16/92 DVB SLD 

01 SSXX0579XLXF 11/12/92 11/16/92 Dve SLD 

01 SSXX0540XRXF 11/12/92 11/16/92 OVB SLD 

01 SSXX0679XLXF 11/12/92 11/16/92 Dve SLD 

01 SSXX0629XRXF 11/12/92 11/16/92 ove SLD 

01SSXX0779XLXF 11/12/92 11/16/92 ove SLD 

01 SSXX0729XRXF 11/12/92 11/16/92 Dve SLD 

02SSXXOX25XLXF 11/12/92 11/16/92 Dve SLD 

02SSXX2X25XLXF 11/12/92 11/16/92 Dve SLD 

02SSXXOX25X~XF 11/12/92 11/16/92 Dve SLD 

02SSXX2X25XRXF 11/12/92 11/16/92 Dve SLD 

02SSXXOX50XI,XF 11/12/92 11/16/92 DVB SLD 

02SSXX2XSOXLXF 11/12/92 11/16/92 DVB SLD 

02SSXXOX50XRXF '11/12/92 11/16/92 DVB SLD 

··02SSXX2X50XRXF .11/12/92 11/16/92 DVB SLD .. 

02SSXXOX75XLXF 11/12/92 11/16/92 Dve SLD 

02SSXX2X75XLXF 11/12/92 11/16/92 Dve SLD 

02S$XXOX75XRXF 11/12/92 11/16/92 Dve SLD 

02SSXX2X75XRXF 11/12/92 11/16/92 Dve SLD 

02SSXX01 QOXLXF 11/12/92 11/16/92 DVB SLD 

02SSXX0100XRXF 11/12/92 11/16/92 Dve SLO 

02SSXX0125XLXF 11/12/92 11/16/92 Dve SLD 

c 02SS?Q<0125XRXF 11/12,/92 11/16/92 Dve SLD 

02SSXX0175XLXF 11/12/92 11/16/92 Dve SLD 

Concentration 
ofAg ~ 

64 
\ 

32 

26 

<10 

<10 

<10 

<to 

<10 

<10 

<10 

72 

<10 

40 

10 

32 

<10 

78 

<10 

54 

<10 

44 

<10 

70 

<10 

.62 

70 

56 

-- --- --- -- ----- -- - -

Remarks 

R=10 

J 
/ 
V. 
/ 

. , 



(\, . (Characterization Study Data - Continued) . 

ISIS CODE Date Date Collected Analyzed Concentration Remarks 

Collected Analyzed By ay ofAg 

02SSXX0175XRXF 11/12/92 11/16/92 Dva Sl.,D 16 

02SSXX0225XLXF 11/12/92 11/16/92 DVe SLD 40 

02SSXXG,l225XRXF 11/12/92 11/16/92 DVa SLD 60 

02SSXX0275XLXF 11/12/92 11/16/92 Dva SLD 24 

02SSXX0275XRXF 11/12/92 11/16/92 ova SLD 82 

02SSXXQ375XLXF 11/12/92 11/16/92 ova SLD 36 .' . 

02SSXX0375XRXF 11/12/92 11/16/92 Dva SLD 14 R:;: 14 

02SSXXCl435XLXF 11/12/92 11/16/92 Dve SlD <10 

02SSXXbJ435XRXF 11/12/92 11/16/92 Dva SLD <10 

01 $SXXOX25XL YF 11/18/92 11/19/92 Dva SLD 10 

01SSXX2X25XLYF 11/18/92 11/19/92 Dva SLD 6.0 

1 01 $SXXOX25XRYF 11/18/92 11/19/92 Dva SLD 50 
/ 01SSXX2X25XRYF 11/18/92 11/19/92 Dva SLD 4.0 

01 SSXXOX57XL YF 11/18/92 11/19/92 ova SLD 18 

01SSXXOX57XRYF 11/18/92 11/19/92 Dva SLD 92 

01SSXXOX75XLYF 11/18/92 11/19/92 Dva SLD 14 

01SSXXOX75XRYF 11/18/92 11/19/92 ova SLD 26 

01 SSXX01 OOXL YF 11/18/92 11/19/92 Dva SLD 18 

Q 1 SSXX0150XLYF 11/18/92 .11/19/92 Dva SLD 36 H=22 

01 S$XX020QXL YF 11/18/92 11/19/92 Dva SLD 6.0 

01 SSXX020QXRYF 11/18/92 11/19/92 Dva SLD 4.0 

01 SSXX02S0XL YF 11/18/92 11/19/92 ova SLD 10 

01SSXX0300XRYF 11/18/92 11/19/92 ove SLD 58 

01SSXX0400XL YF 11/18/9? 0 11/19/92 Dva SLD 12 
." 

01SSXXQ400XRYF 11/18/92 11/19/92 Dva SLD 4.0 

c 01SSXX045DXLYF 11/16/92 11/19/92- Dve SLD 32 
• • 00' • 

) 01SSXX0450XRYF 11/18/92 11/1!3/92 Dva SLD 4.0 
'. 



(Characterization Study Data - Continued) 

ISIS CODE Date Date Collected Analyzed Concentration Remarks 

Collected Analy~ed By By ofAg 
" ... 

01 SSXX0500XL YF 11/18/92 11/19/92 DVB SLD 2.0 

02$SXXOX25XLYF 11/18/92 11/19/92 DVB SLD 58 R=10 

02SSXXOX25XRYF " 11/18/92 11/19/92 DVB SLD 16 

02SSXXOX50XLYF 11/18/92 11/19/92 DVB SLD 10 

02SSXXOX50XRYF 11/18/92 11/19/92 DVB SLD 50 

02SSXXOX75XRYF 11/18/92 11/19/92 DVB SLD 130 

oaSSXXOX75XLYF 11/18/92 11/19/92 DVe SLD 100 

02SSXX0100XL YF 11/18/92 11/19/92 Dve SLD 36 

02SSXX0125XL YF 11/18/92 11/19/92 DVe SLD 16 

02SSXX0125XRYF 11/18/92 11/19/92 DVe SLD 100 

02SSXX0175XLYF 11/18/92 11/19/92 DVB SLO 80 

'\ 02SSXX0175XRYF 11/18/92 11/19/92 DV8 SLD 64 R=52 
i 

02SSXX0225XLYF 11/18/92 11/19/92 DV8 SLD 56 

02SSXX0225XRYF 11/18/92 11/19/92 DVB SLD 22 

02SSXX0275XL YF 11/18/92 11/19/92 DVB SLD 62 

02SSXX0275XRYF 11/18/92 11/19/92 DVe SLD 56 

02SSXX0375XL YF 11/18/92 11/1-9/92 DVB SLD 90 

02SSXX0375XRYF 11/18/92 11/1"9/92 DVB SLD 52 

022SXX0300XRYF . 11/17/92 11/19/92 DVB SLD 20 

02$SXX0300XL YF 11/17/$2 11/19/92 DVB SLD 98 

02SSXX212$XAYF 11/20/92 11/23/92 DVe SLO 120 - ~ 
". -:-, 

02SSXX0125XRZF 11/20/92 11/23/92 DVe SLD 68 R=72 

02SSXX2X75XLYF 
0,'" ::. 

11/20/92 11/23/92 DVe SLD 2.0 

02SSXXOX75XRZF 11/20/92 " 11/2~/92 DVB SLD 36 

Q2$SXX0175XLZF 11/20/92 11/23/92 DVB SLD 22 

c .OtSSXXOX50XAZF 11/20/92 11/23/92 DVB SLD 10 

/02SSXX0275)(RZF 11/20/92 11/23/92 DVB SLD 94 



/ 

,I 

I 

( 

" 

-

ISIS CODE 

. '. 

01 SSXX2200XRXF 

01 SSXX0300XRZF 

02SSXX0125XRFF 

02SSXX2125XRZF 

02SSXX0275XLZF 

02SSXX0275XRFF 

02$SXX2275XRYF 

02SSXX0375XRZF 

.02SWXXOX3SXMXF 

02SWXX0275XMXF 

01cSwxxeX-25-XMX~-

01 SWXX0600XMXF 

01 SSXXOX1 OXl YF 

,01 SS}0(frX10*R¥F-"" 
~ . . 

02SSXXOX25XLZF 

02SSXXOX50XRFF 

Q2SSXX0125Fi2FF 

02SSXX0275L2ZF 

02SSXX0275R2FF 

02SSXX0200XRZF 

02SSXX0200XRFF 

02SSXX0300XRFF 

02SSXX0325XRYF 

02SSXX0325XRFF . . 

02SSXX0300XRZF 

02SSXX032$XRZF 

) 02SSXX0375XRZF c 

(Characterization Study Data - Continued) 

Date Date Collected Analyzed 
Collected Analyzed By By 

11/20/92 11/23/92 DVB SlD 

11/20/92 11/23/92 DVB SlD 

11/24/92 11/24/92 DVB SlP 

11/24/92 11/24/92 DVB SLD 

11/24/92 11/24/92 DVB SLD 

11/24/92 11/24/92 DVB SLD 

11/24/92 11/24/92 DVe SLD 

11/24/92 11/24/92 DVe SLD 

11/24/92 11/24/92 DVB SLD 

11/24/92 11/24/92 DVB SLD --------11/24/92. 11/24/S2 DVS--- --51:0----

1,1/24/92 11/24/92 DVB SLD 

.11/30/92 12/1/92 DVB SLD 

~-1T/30792 f2Ti792~'" -·-··DVB~···· ··~-.,,·SLD ,"--".» 

11/30/92 12/1/92 DVB SLD 

11/30/92 12/1/92 DVe SLD 

11/30/92 12/1/92 DVB SLD 
/ 

11/30/92- 12/1/92 DVB SLD 

11/30/92 12/1/92 DVB SLD 

12/3/92 12/4/92 DVB SLD 

12/3/92 12/4/92 DVB SLD 

12/~/92 12/4/92 Dve SLD 

12/3/92 ,12/4/92 Dve SLD 

12/3/92 12/4/92- bVB SlD 

12/9/92 12/10/92 SlD SlD 

12/9/92 1,2/10/92 SLD SlD 

.12/9/92 12/10/92 SlD SlD 

Concentration Remarks 

ofAg 

2.0 

28 

120 

22 

78 

92 

2.0 R=2.0 

8.0 ~. 

, 

2.0 

6.0 
.......... 

'--'"---"2':0 

2.0 R=2.0 

8.0 f.-

} 
,,--."- ···,,·14, 

14 

40 

8.0 .. -
2.0 

18 R=18 

78 R=62 

76 

88 

82 

66 

8,.0 

54 

.18 
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Client: ABB Environmental Services - Indian Head 

LEVEL III REPORT 

level III documentation consists of the following components for specific types of analyses: 

Section Type of Documentation 
INORGANIC ANALYSES FOR METALS 

o METHODS AND CHRONOLOGY OF ANALYSIS 
o METHOD BLANK AND LABORATORY CONTROL SAMPlERESUL TS 
o DUPUCATEAND MATRIX SPIKEIMATRIX SPIKE DUPLICATE RESULTS 
o SUMMARY REPORT 
o RAW DATA 

INORGANIC ANALYSES FOR NON-METALS 

CHAIN OF CUSTODY 

o 
o 
o 
o 
o 

o 
o 
o 

METHODS AND. CHRONOLOGY OF ANALYSIS 
METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS 
DUPLICATE AND MATRIX SPIKEIMATRIXSPIKE DUPLICATE RESULTS 
SUMMARY REPORT 
RAW DATA 

CONFIRMATION 
CHAIN OF CUSTODY RECORDS 
CORRESPONDENCE 

~ 

CJ 
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C~) 
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21-Dec-92 
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ANALYSIS AND QUALITY CONTROL 
DOCUMENTATION 

Prepared By: 

COAST - TO-COAST ANALYTICAL SERVICES, INC. 
NORTHEASTERNDIVIS10N 

21-Dec-92 

Reviewed and Approved by: Cam.Q j!\J2 ;" ~\­
laboratory Quality Assurance 
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Client: ABS Envlront:nehtal Services - Indian Head 

LEVEL III REPORT 

Levelltl docl:Jmentationconsists.of the following components f·OT specific types of analyses: 

Section 
INORGANIC ANALYSES FOR METALS 

CHArNOFCUSTODY 

o 
o 
o 
o 

o 
o 
o 

Type of Documentation 

METHODS AND CHRONOLOGY OF ANALYSJS 
METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS 
SUMMARY REPORT 
RAW DATA 

CONFIRMATION 
CHAIN OF CUSTODY RECORDS 
CORRESPONDENCE 

CJ 
C:::J 
C::) 

co.,.:, 

c::> 
J'".) 

.~ 
! ') 

2t-Dec-92 
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,GI. ;l1t: ,'IB8 Environmental SerVIces - Souza 

LEVEL ill REPORT 

Level III documentation consists of the following components for specific types of analyses: 

Section 
INORGANIC ANALYSES FOR METALS 

o 
o 
o 
o 
o 

INORGANIC ANALYSES FOR NON-METALS 

CHAtN OF CUSTODY 

o 
o 
o 
o 
o 

o 
o 
o 

Type of Documentation 

METHODS AND CHRONOLOGY OF ANAL Ysrs 

METHOD BLANK AND LABORATORY CONTROL SAMPlE RESULTS 
DUPLICATE AND MATRIX SPIKEIMATRIX SPIKE DUPLICATE RESULTS 
SUMMARY REPORT 
RAW DATA 

METHODS AND CHRONOLOGY OF ANAL YSfS 
METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS 
DUPLICATE AND MATRIX SPIKEIMATRIX SPIKE DUPLICATE RESULTS 
SUMMARY REPORT 
RAW DATA 

CONFIRMATION 

CHAIN OF CUSTODY RECORDS 
CORRESPONDENCE 

~ 

C::> 
C') 

C.l 

c::> 
I'..) 

~\ 
'~,) 

20-Dec-92 
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.. • Cli~t: ABe Enl7ironmentalServices - Indian Head 

(,{\ .. 
I. ) 

Methods and Chronology of Analysis 

METHODS OF ANALYSIS CHRONOLOGY OF ANALYSES 
Date Date 

Parameter Method Description CCAS Sample of Sample 

No. Sample Nos. Received Chemical 

Preparation 
Silver S010 Atomic EmissiOn, Inductively Couple<fPlasma WAStO"-1 1S':"Dec;..92 1S-0EiC;.;92 

WA5101'-2 15'-Oec-92 1S-Dec-92 

- WAS101'-3 t5-0ec-92 1S-0ec'-92 
WAStOll"';4 1S-0ec--92 1S"'-Dec ..... 92 
WAS101'-S 1S-0ec-92 1S-0ec-92 
WASHI11-6 1S-Dec-'92 1S-0ec-92 
WAS1011-7 lS.,.Oec-92 1S-0ec...;92 
WASt011-8 1S-0ec-'92 1S-Dec-92 
WA510H-9 1S-0ec':"92 1S"'Oec-92 
WAS1011-10 lS-Dec-92 15-0ec.,.92 

Notes: 
Unless otherwise Indicated, analytlcalmethods are from (1) "Methods of Ch.emical Analysis of Water. and Wastes," EPA-SOO/4"'; 79-020, 

RevfsedMarch, 1983, or (2).. "Test Methoos for Evaluating SofidWastes, it EPA SW-846, Revised November, 1985. 

*TheOitutlon.Facfor(DF) Indicates Whether a sample. prepared In accordance with the analytical method protocol, was diluted prior to analysis. 
The DiMionFactorcould.also indicate thata smaller aliquot thanspecifredln the method was utilized for sample preparation and analysis. 
For example, adilutioll'actor of Smeans that the sample was effectively dtluted by a factor of S.prior to analysis, i.e., the sample was analyzed 
at 2QOAI its reported concentration. 

-

(~ 
! . ) 

20-Dec-92 

Date I -
of . Dilution, 

Instrument 

Analysis 
1S-:Dec-92 
1S"'-Oec-92 
1S-0ec..,92 
1S"':Dec':"92 
1S':"0ec-Sl 
1S"-Oec-92 
16"'-Oec-92 
16"'-Dec-92 
lS...;Dec':"92 
1S-Dec'-92 

c:> 
c:> 
C.·~l 

c:~ 

c.::.> 
L.o.J 

Factor *1 
I 

1.0 
1;0. I 
1.0 
1.0 J 
1,0 
1~O 

1.0 I 

1.0 
1;0 
1.0 
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c.'i&:1t: Ar:B Environmental Sewlees - Indian Head 

Method Blank and Laboratory Control Sample Results 

METHOD BLANK RESULTS LABORATORYCONTROL SAMPLE RESULTS 
Date Date Concentration Practical Measured 

of of Units Measured Acceptance Quantitation Units True Value Value 

Parameter Prep Analysis in Blank Range Level* 
Silver 15-:0ec-92 16-0ec-92 mg/L < 0.015 < 0.015 0.015 mg/kg 109 61"0 

15-D~ L17-0ec-92_ mglL 1.25 1.19 -- .. -----------.---

• Practical quanUtation level Is the lowest concentration measurable for samples with normal chemical· and physical compoSition 
during routine laboratory Qj)eratlons. ' 

DATA QUALITY COMMENTS: 
Resurts of all quality control measurements arewithint~e laboratory. and method specified acceptance range except as noted; 

$ Laboratory control sample (LCS) measurement for this parameter Is outside the quality control acceptance range. This may imply a 
potential bias of .reported results for samples analyzed coneurrently with this LeS. 

@ The laboratory uses.the statistical mean and 99% confidence range,. respectively, as the true value and acceptance range for 
this commercially available solid reference material (trace metals in soil). Reference values are not available for boron or mercury. 

Percent Acceptance 

Recovered Range 

(%) 
56;0 & 
95.2 80-120 

f'\ 
, ;' 

20-0ec-92 

Acceptance 

Range 

(Dig/kg) 
94,5-123 

C) 

C) 
c:::> 
LJ 
C) 

..r-

@ 
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Cller;.i: ABS Environmental Servlc:es - Indian Hea_<! 2O-0ec-92 

Duplicate and Matrix SpikelMatrix Spike Duplicate Results 

DUPLICATE RESULTS MATRIX SPIKEIMATRIX SPIKE DUPLICATE RESULTS 
Sample Acceptance Concentration or Quantity Matrix Spike Recovery (%) 

CCAS Measurement Mean Range Units Sample Spike Sample Sample Sample Sample Acceptance RPD Acceptance 
Parameter Sample No. Units Rep 1 Rep 2 Cone RPD for RPD Only Added +Spike +Spike +Spike +Spike Range (%) Range 

(%) (%) Dup IOuI' 2 Dup 1 Dup2 (%) (%) I 

Silver J WA51011-1 ug 14.7 10.0 SO.7 NA *360 NA 70-130 NA 0'-30 I 

I U9 __ 14.7 10.0 NA 44.6 NA *299 70-130 19 0-30! 

RPO - Relative percent difference, which is the absolute value of the difference between two duplicate results divided by the mean concentration 
then multiplied by 1000Al. 

NA - Not applicable. 

NC - Relative percent difference cannot be calculated forsampJe results less than the Pal. 

8ecauseof the large uncertainty (I.e., ·330Al or greater) associated with measurements made near the detecti.on level, the acceptance range for relative 
percent difference forduplfcate measurements at such low concentrations is 0-1 00%. 

DATA QUALIlY COMMENTS: 
Results of aU quality control measurements are within the laboratory or contract specified acceptance range except as noted. 

* Matrix spike recovery is outside the laboratory's specified acceptance range indicating potential sample matrix interference 
and potential bias of reported value for this parameter. 

C':J 

C"..::> 
- C.::-, 
c') 

c::> 
Ul 

! 



(~) Client: ABB Environmental Services - Indian Head 

C) 

Sumnuuy Report 

Inorganic La/Joratoa· Sum11lllD Report 

OOOOOb 

AIl sample analyses for elements referenced by this Quality Control Report were routine and were 
conducted in accordance with appropriate analytical protocols and laboratory standard operating 
procedures except as noted. ' 

ceAS Sample No. Laboratory Control Sample (Solid, Matrix,), digested 1~-De9-92 
Parameter: Silver . . 
Description of problem/Summary of Laboratory Actions,: The silver recovery for thi§ solid LCSis 
Qy~jde the laboratory's Quality control acceptance range. This may imply a potential bias of the reD0rted 
silver re§ylts fQr samples digeslpd and analyzed concurrently with this :LCS. The silver recoxery for the 
aQueou§ t"CS. dige§ted Dnd anal)7ed concurrently is within the laboratory's Quality contrpl acceptance 
range. 

CCAS Sample No. WA51011-1 
Parameter: Silver 
Description of Problem/Sullllllary of Laboratory Actions: Th~ §ilver recoveries fo~ both matrix sDikes 
oftbissample are outside the laboratory's ,Quality control acceptance range. This may indicate the 
presence of a samplematrix interference and a potential bias Of the reported value for thi§Parameter. 
Alternatiyely. the highspikerecoyeriesmay.be artifacts of poor sarhplehQmogeneity. 
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UO-5 
LC8-L. 
LJO-S 

LOS'S 
LJOS 
LJ5"S 

1 
12/16/92 10:34 
wcal sta 

., 

- --,.'",." ,; :,: 

rep 1 Zn213.8 
rep 1C0214.4 
rep t C0228.6 

.. ' rep,·t 

. :' .'-;: .. r~~;<~1 

P6S 
P8W,L£S~ 
LCOS 

-O:J,aJ{tJi, Fe,~AI 
Co 

i!n,Ccf(Cr,NI(Aj, Rift I 
rry0i,N 'Icr Q J J Q 
CdINi, Cn, Fe~a,.kl3 

I 0 WAscco;l-(-4 

wA5"cco1-J 
P13S,LCSS 

htA5/01 (~f)(5,M>D-IO 

Qt(Cr;~,~ 

w1r5JC01-1 

'. em· 
em 

.,~797l. 9 conc' 5. 0000 
. '1.2527~2conC5 .0000 

.. ' .7021 ;4 cone 5 . 0000 
.. '. " "'4809 . 8 ·cone5. 0000 

AB 
A5,.eqCd(o-

__ ,; . .' .. _..... '" ~7·~~5~coriC.1 0.0000 .vn MOw eoge 

;?;;~~~f"i!~~~~o~t ';0;;):.1"~ 

·\.~·'0.:.~f~j: 
_~~:~:.:.-'~ :·.~-:r.l· ~ 

c.:.,_~· , ...•. ,--" .•.. i?~;'\:~'k7· 



(j 

t.Oat :15 -+ 
;lig2(~. eo 
Ce3~3.4 

12.1105/92 10:4(, 
b i o:'nl~ 

1:1" 

Co 1/ 

oV 

7 lu1 ~ , j 

7~/S~37 . 4.~ 

132683. 16 

1Zn213.S 
1 Cd214.4 
1 

1 

1 
1 
1 
1 
2 
2 

C0228.o 
N 1231.6 
Fea38.2 
Cra"'?7 
AQS28.1 
A1396.2 
80455.4 
Mg279.6 
Ca3~3.4 

Zn21S.S 
... IIJ. 

CqZ"14.4 
C022S.6 

em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 
em 

rep 
rep 
t'efl 
rep. 
rep r 
rep, 
rep 
rep 
rep 
rep 
rep 
rep: 
re~\, 
rep 
rep 
rep 

2 
2 Ni231.6 em 
2 Fe238.2 :;'em 

rep 2 Cr267.7 'em 
rep _ . 2 Ag32S .. 1 ,: em 
r:ep. 2 ·'AI396.2 '-em 
rep 2 -8~45S.4 
rep 2 Mg279.6 
rep .. ~ : Ca393 .4;:, 

. '·'.oem 
em 

,.~e,n 

':'~:;.):;:.;:~: '~:'f:::. '.::: . -~":.':~ . . 13 

( 
. - ",:' ;~ 

':" ....... 

----------

5\J 1 1(/~; V~Q "''''; J I ,.:J5 L.o ~.' I I~ ... i.v v": v·~ 

Sd 2;'7 S~13 'I.e\! CI.37 core 5(; . v NCr 

SO 4141 .239 ·"CV 3.12 e':>IiC 50.0000 

65.1 
29.2 
34.9 
36.6 
;0.0 
47,7 
c.1 .4 

57.2 
86.5 
85.6 

132.2 
29.2 
20.2 
41.0 
11.·~ 

1.6.3 
40.7 
42.9 ...• ~' .'. 

';31 .8 ·Winaoweage 
54.6 
50.7 

" 83.1 ,. .. 

,-. "·~':";i. ',.'--
. .-~. , . ". '..., 

'.~ < . 
• 6 •• .-.';~ .. :-:.:' •• 

..--., 
, .~ 

; .~-... : 



- ------------- --

blank 
12.116/92 10:49 

2n213.8 
Cd214·.4 :.' 

Cd228.6 

re~· 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

2 
2 
2. 
2. 
Z 
Z 
2. 
2 
2. 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

C:'2CS 6 
Ni231 .:, 
Fea38.2 
CrZ67.7 
Ag::'Z8.1 
AIS96.2 
80455.4 ' 
Mg279.t5 
Ca39a.4 
U\213. e 
CCl214.4 
Co2Z8.6 
Ni231.6 
Fe23e.a 
Cr267.7 
Ag328.1 
A1396.2 
Ba455.4 
Mg279.6 
ca393.4 

aV..23.99_ . 
av "·~.14.65: 

. av •. ,;' 29.32 " . 

Ni231:6 av ,35.07 
FeE38; 2 .·:av ; .. 39 .2·2·~.> 

ern 
em 
em 
em 
em 
em 
P,rTI 

em 
em 
em 
,em 
em 
em 
em 
em 
em 
em 
em 
em 
em 

-~. 

' .. ~~. 
.' 

' -'0 ;: 

50 4 
56. t 
61.7 
56.2 
17.0 

5 .. 6 
3.0 
~2.7 

20.4 I 2 
21.7 
46.4 
62.4 
33.6 
-1.8 
49.9 Win(20W edge 
83.3 
4.5 
3.1 

11. 9. 

sa .3.131 '&.cv 13.05 

sd .9:,514 "/.cv 64.93 

·sd H>.583 . "I.cv.· ·56.56 

sa 37.427 "cv 106.74 

sd 14':864 ",cv 37,89, 
. ' . , 

':,:." , 



(i; .... .:> iwi';$ c: ~ ;, J 
rep ~ (;0::.9::' 4 .:> 

stC'l 
12/16/92 10:54 

Zn213.a av 8397.20.31 

C- Cd214.4 av 13419.86::> 
\ C0228.6 dV 6935.5317 

Ni231.6 av 4813.4487 
Fe2:3E· . 2 av 27791.107 
cr267.7 av 12879 . 8~>5 
Ag32S.1 c\v 11858.602 
A1396.a av 23e;3~.482 

80455.4 av 73546.009 
Mg279.6 av 84215.804 
Ca393.4 av 135637.96 

ell. 6 ... oiI.:I":" v .:,;· . .,r!\.. 5~1 ~V"'\' 
em 1"::'~49.0 cone !;O.V(V·') 

Sd 1134.40109 ';.c·v 
Sd 473.40701 "itcv 
5d 226.70935 "ioCv 
Sd 24.67713 'i.c.v 
Sd 1432. 906.~ 'I.e v 
sa 128.4540; 'l.C'J 
sa 109.56098 "itCV 

SCI 1010.86'16 '/,cv 
SCi 1013,1529 'ttcv 
so 696.92657 'i.CV 

Sd 7264.5810 'ttev 

conc 2.6908 mg/L 
conc 2.5704 mg/L 
conc 2.6761 mg/L 
cone 2.6737mg/L 
conc 4.8561 mg/L 

. conc" .' ;1 • oao 1 mg/L 
conc': ';'1 ~ 2643mg/L . 
cone 9.8409·~g/l 

<.10.2621'mg/L 
'26.578'4 'mg/L ,.' " 

. Ii.:' 

1 96 
3.53 
3 t7 
0.51 
5.16 
1.00 

0.92 
4.30 
2.19 
0.83 
5.36 

CQi1C 5.0000 
cone 5.0000 
cone 5.0000 
cone 5.0000 
t~on·: 10.0000 ,.. '", r" n I 3 COr'lC 2.0000 L; Lt J " 
cone 2.50\>0 
cone 20.0000 
corle 20.0000 
cone 50,0000 
cone 50.0000 

: '~" .. 

'. .~. .: .. :.", . 
.:;>~ •••• J-



(' ' .. ) 

rep 
ref:, 
rep 
rep 
rep 
rep 
rep 
rer 
rep 
rep 
rep 
rep 
rep 

1 0 004~ mg,'L 
1 -0 0024 mgiL 
1 0.0012 mg/L 
1 0.0028 mg/L 
1 -0.0004 mg/L 
1 -0.0057 mg/L 

-0.0.)42 mg/L 
0.0091 mg/L 
0.0256 mg/L 

1 0.0232 mg/L 
2 0.0034 mg/L 
a -0.0038 mg/L 
2 0.0021 mg/L 

rep 2 Ni2S1.6 conc 0.0165 mg/L 
rep 2 Fe23S., conc 0.0060 rng/L 
rep 2 er267.7 conc 0.0035 mg/~ 
rep 2 Ag328.1 cone -0.0024 mg/L 
rep 2 AIS96.2 conc 0.0086 m9/L 
rep 2 8a45S.4 cone 0.0065 mg/L 
rep 2 Mg279.6 ·conc· 0.0118 mg/L 
rep 2 Ca393.4 cone. 0.0155 mg/L 
rep 3 . 2n213. 8 cone. ':'0,.0011 mg/.L 
rep 3 C~214.4 cOnc' O~0012 mg/L: 
rep 3 Co22a.~ . conc, .0.0128 mg/L 
rep 3 Ni231.6 oonc·<· :"::'o.0036nig/L 

.'. rep 3 Fe238 .2 "00.no,,.':0.,0117 ,mg/L 
rep ,,~c;r267 .1 .. : 'CO\,!C '·i ..• ;.O.0028mg/l 

. . .. :;.,j>i~t";';~ii'~'~'."imr "<;it.onO<;'f'"O~~~:i;~[[:~:;< . 
(~:jJ~~:6t.~J5~~j~~$~~··~I.~'·I?·~··'4~'~;~~~~~~~~~~~;~~~~~{t~~ 

o '.:_ ~. 0_ 

t"\ r')"\ O' I 4 u u U· 

... ~ 



c-·") 

5tll 
12/16/92 11:11 

Zn213.8 
Cd214.4 
Co228.6 
Ni231.6 
Fe238.2 
Cr267.7 
Aga2e .1 
A1396.2 

. 8a455.4 
'Mg279.6 
,·Ca393.4. 

reo 2 M·;aE.79 ,6 

rep 2 Ca.393.4 

rep 3 Zn213.8 
rep 3 Cd214.4 
ref· a Co228.6 
rep :3 Ni231.6 
rep 3 Fe238,2 
rep 3 cr2.67.7 
ri'ip 3 Ag328.1 
rep 3 A13915.2 
rep 3 Ba45S 4 
rep 3 Mg2';'9 ,6 
rep 3 Ca393.4 

av 8334.3643 
av 13434.078 
av 6961.397,0 
av 4970.9482 
av 28079.632 
av 13118.785 
av 11747.582 
av ·228~3 .~73_.·; 
av71874,757:' . 
av 86803.289 
av 134366.92, 

~ . . .~" :... ... 

em 
em 
em 
em 
em 
em 
em 
em 
ern 
em 
em 
em 
em 

ot:407 7 ': ,,,.,,: 50,0,)(,0 

132360.1 c(>nc 50.0000 
8297.5 conc 5.0000 

13820.8 cone 5.000} 
7038.1 conc 5.00·)0 
4965.6 con: 5.0000 

26961.8 cone 10.0000 
12943.6 com: 2.0COO 
11724. 1 cone 2.5000 
23025.3 cOQC 20.COOO 
72138.9 cor;c 20.0000 
663Z0.1 cor,c 50,0000 

133441.9 con·: 50.0000 

5d 177.81062 "IoCV 
Sd 453.19217"1ocv 
5d 225.44183 "IoCv 
5d 134.00414 '4CV 
5d 1163.{169 "Iocv 
SCI 303. 16299 "ltcv 

2.13 
3.37 
3.24 
2.70 
4.14 
2.31 

cone 5:0000 
eone 5.0000 
conc 5.0000 
conc 5.0000 
cone 10.0000 
conc 2.0000 

. ', .. ,' 
. Sd' 91.30134 "IoCv 0.78 cone ' 2,~000 

,.sd 296.19910 ,"CV,..1.29 conc '20'.0000 

. ',1. ' 

. Sd 661.83844" '4CV ,', 0.92 cone '20.'0000 
sd 1425.6342 "IoCV 1.64 CO~~f50~OOOO 
Sd 2590.3452 ~cv 1.93 conc~so,oboo 

r f\ v l,., J 0 I 5 

. ... . 
.~~~- .-'",:~:.:. " .', .. ,.: '-"'.- .. ~.~~!~":',~':~~'-" , ,- " ... ~".' 

,;:;0~:::o,:.';'# ·~?Wf~~i~,S~::· ..... ' : ...... i >' ;" 



- - ---- ----- --.------~---- ------ -------- -------------

Ni231 6 
F.~23a 2 
Cr267.7 
Ag328.1 
A1396.Z 
Bd455.4 
Mg279.6 
Cd393.4 

12i16/9~ 11:15 
Ica 

av 2.4~15 mg/L so 0.06545 %c.v 
d·; 5.0821 mlJ/l SCI 0.18574 e .. cv 
E-.V 1.0404 mg/L SO 0.00360 '4cv 
av 1.2772 mg/L So] 0.01734 '4cv 
dV 10.2681 mg/L 50 0.46012 '4cv 
av 10.7642 mg/L 50 0.12404 "4ev 
all 25.7428 mg/l SCI 1. 01352. '4el/ 
av 25.5031 mglL 50 0.82022 "4CV 

rep zn213.S e~nc 0.0042 mg/l 
rep C0214.4 cone -0.0071 mg/l 
rep 1 C0228.6 cone -0.0007 mg/l 
rep 1 Ni231.6 cone 0.0222 mg/L 
r~p 1 Fe238.2 cone -0.0027 mOIL 
rep 1 cr267.7 cone 0.0026 mg/L 
rep 1 Ag328.1 cone 0.0006 mg/L 
rep 1 A1396.2 cone 0.0363 mg/L 
rep 1 8a455.4 . cone 0.0090 mg/L 
rep 1 Mg279.6 cone 0.024~ mg/L 
rep 1 Cd393.4 cone 0.0219 ~g/L 
rep 2 Zn213.8· . cone -Q.0002mg/L 
rep 2 COlf4.4 ,~_conc' -0.0009 mg/L . • 

,rep 2 C02'28.6:" .conc, .. O.0068,mglL: ,.' 
rep .~ ~Ni231.~conc O.0037:mg/L 

2 631CV 
3 651@ 
0.351Cif 
1.3t31C):J. 
4.66/03 
1.1S/C6 
3.94103 
3.18103 

reP 2 .'.Fe298 ~ 2 cone "0.0004 mglL 
,r,~p 2:.,cr267. ~ ::' " "'0. 0006nig/L ". 

'.~.c .• ,.,:,', .•... :. :~ ...•• ,:~ .. _. _~, ••••. :.::{; .. :,.-, .•• ,f.:.·.; .. ;., .. ·.::-.·.'.:: •. :'., ... : .... >.~, •.••... : .•. , .. ~.~ .• ~ .. :.' •. ! .. :-:.:; .•. ,· •...•. ': •..•. :,: ••. :.,·<.:,·.: •.. :,·.·,: .•.• ,i. i,-it.;;.it·~!~!t~ .. ,.J} ~ ~~{~:~:~~: ~~-c',",!;. >~ 
o •• '.' • ,' .. ' ,,' " "!~~"~".~~;~YY·.J·,w:j;'~'; ·~;~;l~~~;f~;_~~i/".·· 

" .. c. 

. .; .. " 
;'.~ " . 

00 Q 0 I b I 

." .. ', 



c:) 

.-. . _. --
ICSA rep 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
reP 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

ICSA 
12/16/92 11:31 

2n213.8·. av 
Cd214.4 "av 
C0228.6 av 
.Ni231;6 

Zn21S. 8 
C0214 .4 

cozza .6 

1 N i23i. I) 
1 CrZe.7.7 

Ag328.1 
1 80455.4 
2- 2n213.8 
2. C0214.4 
2 Co228.6 
2 N i231 . Co 

2 Cr'267.7 ' 
2 Ag32S .1 
Z 8a455.4 
3 2n213.8 
3 C0214.4 
3 C0228.6 
3 Ni231 .6 
3 cr267.7 
3 Ag328.1 
3 &a455.4 

conc 
cone 
cone 
cone 
conc 
conc 
cone 

-0,C03;' mQ/L 
0.0055 mgiL 

-0.0071 mg/L 
-00143 m~1L 

0.0049 mg/L 
-0.0165 mg:L 
0.00~9 rrlg/L 

windOW edge 
Wi MOw efJge 

cone 0.0096 mgiL 
cone 0.0089 mg/L Wi 1100111 el1ge Q 00 0 I 1 
cone '0.0051 mg/L 
COile 0.0015 mg/L 
cone 0.0054 mg/L 
conc -0.0096 mg/L Winoowedge 
cone 0.0001 mg/L 
cone 0.0113 mgll 
cone 0.0129 mg/l 
cone -0.0003 mgll 
conc -0.0292 mg/L windOW edge 
cone 0.0027 mg/l 
conc 0,0016 mg/l 
conc 0.0004 mgll 

.' ,,' ~-". ";,'. ~~_:.G.'.- ..... :~;., -, \. ". . ." •. ' 

. :~~·Sd·.· -·O.~O~08·O.9 '-"CV" '3~i70 " 
'5d •. ·.O.0037t',;C·V:. 40:66 ',' ~. . 

Sd' 0,00614 \c~7e1.10 
'·:O.'01538."eV.109.80' .-

. 14':'0':~' .. "'. 32 ."5·'1" '( ':;::"" ":i';" . . .... 0.\1.:,. -', .' .. ",;. ,. "'--.,.". 
'1:3 , ..... "2;!:~::·><:::'·J 

. ,!,~:: ~ 

",.'r.:.' 



(~;~ 
, / 

-.- -' ,,_.,. 

rF.: p C.)228.6 

rep 1 N ie:31.'; 
rep 1 F"e238.2 
rep 1 cr267.7 
rep 1 Ag32S.1 
rep 1 A13vo.2 
rep 1 Ba455.4 
rep .. Mge:79.6 
rep 1 ca393.4 
rep 2 Zn213.a 
rep 2 CCi214.4 
rep 2 Co2ZS.6 
rep, 2 N i 231.6 
rep 2 fe238.C: 
rep 2 Cr267.7 
rep 2 AgS26.1 
rep 2 A1396.2 
rep 2 Ba455.4 
rep 2 Mg279.6 
rep 2 ca393.4 

rep 3 zn213.8 
Tep '3 C0214.4 

: rep , 3 C022S.~ 
'rep>,:,'3 Ni231.6 

,':<~.rep :.S,Fe23e,.~ 
, : rep, 3"¢r267 . 7 

.,,'<,.';: ;.:;;;;iep_;.~~":3 ~/::Ag328.: 1,' 

. _, __ ,~=:;r~p .S:;{.AIS96:.2. 
" " _. '..:>rep .~.'·'·3-:, 8a455':4" ", 

"": ~.: i:\~t~~;;;r:~p::U; <, '. 

cone 0.0077 mgiL 
cone -0,0115 ~g!L 
cone 0.1520 mg/L 
cone C.0074 mg/l 
cone -0.0003 mg/L 
cone 0;3550 mg/l 
cone -0.0006 mg/l 
cone 0,4117 mg/L 
cone 0.3715 mg/l 
cone -0,0076 mg/l 
cone -0.0007 mg/l 
cone o.ooss mg/l 
cone 0 . 014.9 mgl l 
Gone O.1108mg/l 
cone 0.0111mglL 
cone ~.OQ07 mg/l 
conc O.~516 mg~L 

conc -0.0021 mg/l 
cone 0.2649 mg/l 
cone 0.2301 mg/L 
cone 0 .. 0011' mg/L· 
conc' 0: 0046 "'gIL 
concO,.0035 mg/l 
cone : ;"':0 ~ 0294" mgll: 
cone" Q .0373 ftlg/l 
tonc,~~0.0022 mg/l 
;conc,:':~O:0099mg/l , 

~ .:,' 0.0696 ",gIL 
;,,'.":' ~"0009' 'mg/l , 

, .. ' ' "~,.~;{ iti~ ' .. ~~'t t\ ~ ~ ;:.:' 

DOC 0 18 

VlinOO\ll e(1ge 

.... . -.,: < ,":.'>.' .-', ~ . 
VI i ndoViedge .' ' , 

\II j ndOVi e(lge· 
WlndO\lled~e 

i·', 

,-" .... 
'. 

. : .~ ", . ~ 
..... "-~' 



- - --------- .. ------------------ ----------------- -- -- ---- ---

2,,213.B a'" 0,0397 rr'Q': L ~d 0.000)79 'it':\i 17 . 1 E. "fI 
CC1214.4 av 0.0091 mg/L sa 0.00247 ".ev 27 111/ 
Co228.6 av 0.1081 mg/L sa 0.00949 'i.C" 8.79/d3 
N i231 .6 av 0.0729 mg/L Sd 0.02300 '4CV 31,5691 
Cr267.7 av 0.01;32 mg/L sa 0.00357 \ev 19.57Q, 
Ag328.1 av 0.0174 mg/L sa 0.01038 'Iocv 59.61($-r-

12/16/92 11: 46 
Li0 PBS rep Zn213.8 cone 0.0169 mg/L 

rep 1 Cd214.4 conc -O.OO7v mg/i. VI i 1)(1(..11.' eJge OOOOlq 
rep Ni23" .6 conc -0.0151 m'J/L 
rep 1 Fe23S.2 conc 0.0197 mgiL 
rep 1 Cr267.7 cone 0.0013 rng/L 
rep 1 A1396.2 cone 0.0151 mglL 
rep 2 2n213.8 ecne 0.0098 mg/L 
rep 2 ca214.4 conc -0.0001 mg/L 
rep 2 Ni2S1.6 cone 0.0106 mg/L 
rep 2 Fe2S8.2 cone 0.0254mg/L 
rep 2 Cr267.7 cone 0.0018 mg/L 
rep 2 A1396.2 eonc -0.1069. mg/L window edge 
rep 3 ,2n213.8 cone 0.0125 mg/L 
'rep 3 . Cd214.4 . cone 0.0024 mg/L ,. ...... 
rep 3. . N i231 .6 cone ·,.~0.0004mg/L . ··d '. 

, , 

rep 3 Fe238.2 'conc 0.0251 mg/l 
. rep 3 era67.7 conc .:. o:00~7,mg/L' 

" 
' rep '3 A1396.2, cone, " ,0.0124mg/L. 

',' .. -,';; -.. -~. ;- . :" ':. ~. -", 

PBS : - .~ ~.~" 
.. .- .: ...... ~. 



L I ~ V:.SS 
12/16/92 11:54 

",'Zn213.a 
'''::0214.4 
'Ni231.6 
'Cr267 .7 
"A0323 1 - . 

12/16/~2 11:56 

rep 

all 
a \.1 

all 
all 
ell 

L10 LCSS/10 rep 
rep 
rep 
rep 
rep 
rep 

l10 LCSSltO 
12/16/92 11: 57 

'Fe238.2 av 
"'1396.2 av 

12/16/92 11:59 
WA50002-1 

1.7299 m')/L 
0.5074 mglL 
0.5367 mg/L 
0.5359 mglL 
0.0182 mg/L 

1 Fe23S.2. 
1 Ai396.2 
2 Fe238.2 
2. AI390.! 
3 F'e23E..2 
3 A13H.2 

5.7797 mg/L 
4.6880 mg/L 

"t ... ln213.8 
<,~ to. ·.~a2.14 .4 
'0: '1.. ·NI231.6 

'. f. :<;1-267 .. 7 

c.:.t1C 

sa 
Sd 

Sd 

Sd 
3d 

cone 
cone 
cone 
eone 
cone 
cone 

sa 
sd 

cone 
. '," ~ ..... ~ 

'cone 
:··,cone. 

0.0 t 11 mgl L 

0.05546 'I.CII 
0.00342 'l.cv 
0.02431(' "t.cv 
0.00911 'I.C\I 
0.00636 %cv 

5.6406 mg/L 
4.6890 mg/L 
5.9333 mg/L 
4.6529 mg/L 
5,7653 mg/L 
4.7220 mg/L 

0.14692 'I.e v 
0 .. 03.457 'I.e v 

.. 
.-,. . ; 

3.21 
0.67 
4.54 
1. 70 

35.05 

2.54X'ID--S¥.8 
o .7 41t cr-.q(o f1 

'-

, . 

. ..... :'. 

n I" 1"\ .""1 ') 0 
u 11 JU L 

. -', ,," ..... 

.- ~ . . ..... :Ik.-



c~::) 
.' ccv 

12/1(i/n 12:04 
Zn213.6 
Ca214.4 
C022S.6 
Ni231.6 

Fea3B.2 
cr267.7 
Ag32B.1 
A1396.2 
Bd455.4 
Mg279.6 
Ca393.4 

12/16/92 12:07 
CCB 

rep 3 Ni231.'; COi''IC 2 .. 31 O~ mg'L 
rep 3 re2SS.! cone 5. 1095 nlglL 
rep 3 CrZ67.7 cone 1.0193 'mg/l 
rep 3 A93l.S.1 cone 1 .2236 mg/L 
rep 3 A1396.2 cone 10.7069 mg/i. 
rep 3 8a455,4 C'')11C 10.47sa ",giL 
rep 3 Mg279.6 cone 24. £IOSc: mg/L 
rep 3 Cd3fd.4 conc 25.6466 mg!l 

ay 2.6009 mg/L sa 0.02645 'focv 
illl 2.5761 mglL sa 0.01478 "Joe v 
av 2.6092 mg/l sd 0.02801 'foe v 
all 2.4243 mg/L sa 0.13219 ",e\l 

ay 5.1112 mg/L sa 0.1S291 'foe v 
ilY 1.0344 mg/L sa 0.01306 ~cv 
ay 1.2480 mg/L Sd 0.02896 'foCV 
ay 10.4089 mg/L sa 0.30388 'foe v 
av 10.0g81 mg/L sa 0.3~S06 "CV 
av 25.2479 mgll' sa 0.32085 'foCV 

a" 25.8106 mg/l sa 0.60347 'foCV 

, .: .. -~ ::'--- ~ ~r: :;.(-- ...... : . 

rep· '1:(n213 ,8 cone:, 0.0023 mgll 
rep .1,ca214.4 co~q 0.004~:~g/l 

1.021O't 
0.57/03 
1.0710+ 
5 4S'tr . ()). 
2.601 . 
1.26/0'3 
2.32/(0 
2. 92/CYl-
3.55/01 
1.27101 
2.341D3 

,.' 

" ."' .. 
•.. t-

0' '. 

. . rep," t Co228.o;conc· -0.0159 mg/l 

'.,\ };/;ik~.F·~.i",rep,'. '·1 .: -~,Ni 23 '6; .::::. ~onc" .. ,.-~" 0 ~:~:, ;~i. ~\,"~.c., " . 

-. :'".---::-



'A 1 S~/f; ;: aV O~(i,V~' n' g /1. 
t=.~.455.4 ell O. ·j051 lTi~ 1 L 

Mg279.6 av 0.0131 mg/i.. 
Cd3~'3 .4 av 0.0128 mg/L 

12/16/9? 12: 13 

C·~~·(:a rep 1 8d455.4 
. 'I rep 2 ea455.4 

/ rep S Ba455.4 
,. ~-
'-'\.-b 

12/16/92 1;;; 13 

8a455.4 av O.OOOe mg/L 

1~/16/92 12: 15 
W';SOOO2-2 rep 1 Zn213.8 

rep 1 Cd214.4 
rep 1 N j 231.6 
rep 1 Cr267.'7 
rep 2 Zn213.8 
rep 2 CC214.4 
rep 2 N 1231.6 
rep 2 Cf267.7 
rep 3 zn213.8 
rep 3 CC214.4 .. 

'. rep .. 3 - Ni231:6 
rep .3 Ct267.7 . 

'";' .. < 

WASOOO2':2 " 
... "3"'-

... 1Z?!li~!ll.',~:o~~;!"" ·,i..., . 

conc 
cone 
COI'C 

conc 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 

. cone 
cone 

~.J 

5d 

5d 

Sd 

Sd 

-(r:-(117 5·j 'ke.; 
·).O')2·!>2 'I.e v 
() 0'1673 'l.C\! 

C·.00747 'l.cv 

0.0005 mg/L 
O. ·jtj1 0 mg/L 
0.00(,3 rYlQ/L 

0.00038 "t.O\i 

0.6117 mg/L 
0.0105 mg/L 

-0.0155 mg/L 
O. 1 ()93 mg/L 
0.0048 mg/L 
0.0081, mg/L 
0.0480 mglL 
0.1014mg/L 
.0.6397mg/L 

·0.OOs4mg/L 
0.0174 mg/L. 
0.1027 mg/L 

. "-;, ' 

c~~d:~Et¥;:{j 
: ~: .. " .~~:::·~'~rt·~.,:c: .,":;:-r:.: ~~\,'t: :,:i.;,Ia'P :;.::l~<'t:\.'hl~~:!~l:!b;U;it":ji~~,~nc·"l;;'i,~~~.~;~'OOf; 

.,., ."\I~'''~',~''''I.I 

1f5~-5L: 

51 .0 .. klWi-aJ..n"(~ 
Sl. S2~ 
58.51 <: 

window edge 

0 

62.74<-

f!"1 ~ 0 lJ J 2 2 

; 
: ~:. 



-- ',W-M.-;;;'JV\JVQ;.-"" --- -- ---

(' 

H/1·.;,/~2 12;22 

""ZI,213.8 av 0.3073 mg/L 
-Cd214.4 av 0.OO4ft mg/L 
"lIii231.15 av -O.OOO~ mg/L 
"-crE67.7 au 0.0453 mg/L 

12I16/9~ 12:24 
\Ii"5C'J07~ 1 rep 1 CO.2.14.4 

rep 1 N j 231 .6 
rep 2 Cd214.4 
rep .2. Ni2~1.6 

rep 3 C0214.4 
rep 3 NiZ31.6 

\IIA50007-1 
12116/92 -12: 24 

'00214.4 av 0.1416 mgll 
"N i 231 .6 av 0.3638 mg/L 

12116/S2 12:26 
WA50007-1/5 rep 1 Zn213.B 

\fIAS0007~1/5 

t2/16/92 12:26 

rep 2 Zn213.8 
rep.3 ,%n21.3.8 

........ Zn213.8 av . 3.2892 nig/L 

. 12116/9212:28 
WA50007-1120' 

- '~~. 

'!; .. :', ri-

<)~\~t~~;ir!::: .. ,'.N. :,.;'" r.I"')f'l~ 
'", ~'-

cone 
con.: 
cone 
cone 
cone 
cone 

cone 
cone 
cone 

s.: 
f;d 

Sd 

SCI 

sa 
sa 

sa 

- ---- ---------

V 0155\, '/.cv 
0.00412 'ltcv 
o 0.1148 'ltcv 
0.00252 'ftc" 

0.1528 mg/L 
0.3784 mg/L 
O. 1373 mg/L 
0.3~315 mg/L 
O. 1~47 mg/L 
0.3494 mg/L 

0.00978 ",ev 
0.01446 'ftc v 

3.2082 mg/L 
3.3186 mg/L 
3. 3408m.g1L _ 

0.07101 ",cv 

5.C7 
84.42 -< 

1303. 9~ 
5.56 

0 0 
,.., n 2 3 IJ U 

6.91 
3.98 

!,- -'. 

- ,;,. 

-, - .' ,~' 



L 15 LC.SS 
121105/~2 12:35 

'"' C02 14 .4 
'\Cr267.7 
" Ag328.1 
'" SM55.4 

12/16/92 12:38 
WA5101'-1 

WAS10"-1 
12/16/92 12 :.38 

4g328 .. 1 

12/.6/92 12:,.0 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

av 
av 
av 
av 

rep 
rep 
rep 

>;'-;1328. I 

1 B0.455.4 
2 Cd214.4 
2 Ct267.7 
2 Ag328.1 
2 Ba4S5,4 
:3 Cd214.4 
3 Ct267.7 
:3 A9 3 26.1 

:3 8e455.4 

0.5232 tng/L 
0.52&13 mg/L 
0.1631 mg/!. 
1. 60S 1 mg/!. 

1 Ag:328.1 
2 Ag:328.1 
:3 Ag328.1 

' .. ~.: : : 1 , .. - . 

.. ' 

WA51011- fMSf' > rep .' .. 1 ". 

_oWA~~ ~ "hh:;f~~".~.;·:~ .. ' .. ;:,'·"·,··,,· .... ., :.<'."".,'._ .... 

:·t2/1~6 
" 

CC;)C 

cone 
cone 
cone 
cone 
cone 
cone 
cone 
conc 
cone 

cone 
cone 
conc 

sa 
sa 
SCI 
Sd 

0.1.315 nh,d,' L 
1.5543 tr;'o)/L. 

0.5153 mQ/L 
0.5325 mg/L 
0.1a71 mgtL 
1.6249 mg/L 
0.5222 mg/L 
0.5215 mg/L 
O.180B mg/L 
1.6362 mg/!. 

0.00649 '4cv 
0.00595 '4CV 
0.00349 "Iocv 
0.04438 '4cv 

0.1463 mg/L 
0.1512. mg/L 
0.142smglL 

1.62 
1 . 13 
1.90 
2.77 

_, :-::;:-\_: ._:,;\ r"o •• , 

0.00425 ",cV2.90 

-: •. : 

C 0 002 ~ 

.'~ '" .' 

"', ." ... -

" ~.; . .~' - -. -

.... ~:-;~-,;~.~~1 
":'.: .. ,._"( _ .~.'."", i ;_ 

. ··;~t};~i~rt!~f~ 
;'. 



( 

.:~ ... 

.- -------- ___________ L ___________ - - --- ---- - -

rep 3 CaSt;a.4 
CCV 
12/16/92 12:46 

Zr'.213 .8 av 2.6527 mg/L 
ta214.4 av 2.7: .. 6a mg/L 
C('2~8. eo a\/ 2.72.02- mg/l 
Ni231.6 av 2.5885 mg/L 
F"e2~S.2 all 5.37q,6 mglL 
CrE6";".7 av 1.0866 mg/L 
"Q.328.1 av 1.29')5 mg/L 
;'1396.2 av 10.6045 rlg/L 
lia4S5.4 av 10.7~15 1'1'19 / L 
Mg27~.6 av 26.5740 mg/L 
ca3~3.4 av 26.0661 mg/l 

12116/{f2 12:50 
ece rep 1 Z0213.8 

rep 1 CaZ14.4 
rep 1 COZ28.6 
rep 1 N1231.6 
rep 1 Fe238.Z 
rep . 1 . CrZ67 .7, 
rep 1 ,AQa28.1 
rep 1 . ·A 1396.2 
rep '1 ,'. B0455. 4 
rep 1MgZ7~.6 
rep' 1 -ca393 .4 
rep 2··%I1Z1~. 8 : 

" ,Tep::~;:::.~~2t·t,·~ 
.... ' , rep ;.'.~2:;·:C0228 ;6'~ 

-,~. ",,::~- ··,:::!::t:.f~:~.l:~~ :·f 
~'~:~:E;:!:t,;;?·:,,:J,;:~~··;:;;;:~::;cri61·.·· 

I.;--j:'. 

cone 

conc 
cone 
cone 

J?onc 
'cone 
cone 

_,cone 
cone 
'cone 
.COllC. 

eonc 
cone 

Sd 
scJ 
sa 
sa 
sa 
&d 
s.j 
Sd 

SCi 

sa 
Sd 

25.£0043 mg/L 

O.019t91 "/ocv 0.75/CiP 
O.0~2S7 '~cv 33B~ 0.03902 "l.C\i 1.431 
0.03295 'f.cv 1.271 
0.27846 %cv S.la/OS 
0.01812 %·:v '.671~ n 00025 0.01418 'I.CV 1 .10/0 v 

0.17245 ·~.:v '.S3/~ 
0.08442 "I.!:: v 0.7St . 

0.32800 ·~c:v ,.231~ 
0.16873 %CV 0.651 

.~. ...... - . 

.. ~ .; 

window 



\II;',,)~011·11'1lE.D 

12/16/92 12:55 

'-Ag32a, 1 

• '-JI 

r.e:o 

av 

C
-,.12.116/92 12: 57 

)WA51011-2 rep 
_/ rep 

'011:"51011·2 
12/10/:·2 12:57 

_Ag3ES.1 

1Z/16/N: 12: srI 

rep 

av 

WA51011-3 rep 

WAS101'-3 
12/16/92 13:00 

rep 
rep 

"Ag328.1 av 

12/16/92 13:01 
WA51011.4rep 

rep 
rep 

WA510n .. 4, 

0,4457 mg/L 

1 1,9328,1 
2 Ag326. 1 

3 Ag32&, 1 

0.0242 mg/L 

1 Ag328.1 
2 Ag328,1 

:3 Ag:328.1 

0.0483 mg/L 

1 " Ag328.1 

2 Ag328.1 
3 Ag328.1 

12/16/92 13 :02 0'. 

,"",Ag3~8.t :av -O.OO.11'mg/L C': 

'.~~.J. -':.;, .. ' '>.-~ -;~~.''';'~ ~~.~-:~-:-~ . !~'::;_.-"~' 

c(·nc 

cone 
cone 
cone 

conc 
cone 
cone 

,cone 
eone 
'conc 

50 

sa 

5d 

0,00439 °4ev 

0,0244 mQ/L 
0.0224 rng IL 
0, 025;1 m'~/l 

0.00174 'i.CV 

0.0442 mg/L 
0.0484 mg/L 
0.0524 mg/L 

0.00408 't.cv 

~~.010S mg/L 
0.0067 mg/L 
0.0005 mglL 

,""-,' ,.-
" 

0.98 

7. is 

8.44 

.. 

: 

DD002b 

WindOw edge 
WindOw edge 

-.; ,:..:' 
'-. ~ 

" .,' 

.~ '. 

'. ',.>.' 

," -. 
", ' 

.-,. 
, . .. .~ "; : ':' . ; 

.. '~- ".: 



( 

~~51Vn~~1 
11/16/~'2. 0: 13 

,Ag320.1 

12/16/\12 13: is 
lliA5101'-10 

12i161;'2 13:21 

rep 
rep 
rep 

o 04!:e. mg/L 

1 Ag328.1 
2. Ag328. 1 
::; Ag32a. 1 

eone 
cone 
cone 

Sd 0.03416 %Cv 7~.84 

0.327\1 m~1L 
0.3337 mg/L 
0.31~4 mg/L 

o 00717 "f.cv 2..19 

CCV rep 1 Zna13.a cone 2.6627 mg/L 
rep t Cd214.4 cone 2.8598 mg/L 
rept C0228.6 cone 2.6512 mg/L 
rep 1 Ni231.~ cone 2.~1a2 mg/L 
rep 1 FoZ38.2 cone 5.2991 mgiL 
rept Cr267.7 cone 1.0383 mg/L 
rep 1 Ag328.t cone 1.2892 mg/l 
rep 1 AI396.2 cone 10.6529" mg/L 
rep 1 Ba45S.4 cone .10.6017 ~g/L 
rep tMg2'79. 6' . cone '. 25.1.657 mg/L 
rep ',1'Ca393 .4 cone . 27. 7286mg/L' 
rep'. '2jn?13 ~8 .. ··:(:on6 ... :· .. 2 :6363' mg/L .' ','. 

rep . 2" ea2H.4 ··,~~~.conc· '. 2.6194 mg/L .. " '" 

.. :l .. , .. ·:.~.:.,.:;· .. ~~:: .. : .... : ••. ~ ..... ~., ... :; .... :.' .• :-.r~ .••.. ::e.· .... pPP"""":':'-::'~.~2·."·' .••. : ....• c. 0228 .:.~ . 'c~~6~;;_ t!!~~· :~~~ .·>i.( ):.'~ .coc:,t.:·.' 
",,,,,, .... ,.: .. , .~ .. _'. . .i~·:'l.""~~1l9(tril9 I L:"~~: :. ,::~{~y::"':{~:':; 

000021 

..,"" 

. .... - . ~ . 

.':" :' . .~: .... 



C~ I 

-" 
r'~9 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
re9 
rep 
rep 
rep 
rep 
rep 

rep 
rep 
rep 
rep 
rep 

1 
i 

1 

E 
2. 
2. 
.2 
2. 
a 

~1~3~a, 1 
Ai::'~6,E 

Bd-HiS ,4 
Mgc7~/ .0 
CcS3SoS.4 
2112.13.8 
C0214.4 
C')228.6 
Nj231.~ 

cone. 
cone 
COl1C 
cone 
C,jne 
cone 
conc 
cone 
e'jf\C 

"';;' .. 
-000:;:8 mg/L 
O.,j006 mg;'L 
0.0071 ml~/L 

0.0159 mgiL 
0.0210 rog/L 

-0.0058 mg/L 
-0.0005 mg/L 
0.0019 mg/l. 

-0.0 ')15 mg/L 
~e23~.2 cone wO.0037 mg/L 
Cr267.7 cenc 0 0002 mg/L 

2 Ag328.1 cone 0.0030 mg/L 
2. A1396.2 cone 0.0114 mg/L 
2 B&4SS.4 cone 0.0055 mg/L 
2 Mg279.6 cone 0.0145 mg/L 
2. Ca393.4 cone 0.0167 mg/L 
3 Zn213.8 cone -0.0064 mglL 
3 C0214,4 cone 0.0010 mg/L 
3 Co22S.6 cone -0.0163 mg/L 
3 Ni231.6 cone -0.035~ m9/L 
3 Fe23S.2,"cone 0.0022 mg/L 
3 Cr267.7eonc· ~ 0.0090 mg/L 

rep 3 Ag32S.1 cone 0 .()063mg/L '." 

WindOW edge 
window edge 

rep 3.A 1396. 2-';~Qne~c. ·O·.0343mg/L . .' 
rep 3' sa.4 5 5.4 ".; cone· . 0;0031' mg I L· ., 
rep 3' Mg279.6 cone : .. ::0'.0100 mgn' c' A~. 

o 00 0 2 8 

····'···~:~~1~~~~lt;~;1:F:,~f1t~1~;~j.~~~,~::z;"·:,f.';;~~\j;[\;} ...... ' .... . 
~0011nigll·~;· ;,. '. 'Sd "0 00163'7.C\I 48 15< ". ,,,,'0>. ,,:;:.: •. ,:A,., •• ·. . 

".," ...' 'c' <.. " ~. .' ...... ,... 'i::34~"~' '-:. ··.;~!I}·:~·;;~;~:{.y·~ 

:' .~~ '-. 
"':-:,.'l,.. 



C 

CCB 
12/16/92 13:39 

Zn213.8 
Cd214:4' 
C0228:6 
Ni231.6 
F'e23B,2 

. ·cr267 .• 7 
.~ Ag328: 1 .. ·· 

'. '.'. A , a!HL2 <C: ii' 
.- ~~- , ... 4 '". 

-------- -- ------
------ - - ------------ -

f ~t" '- nl~wt <J '"'\.'II'~ -v,v'- .... o Illyl L 

r~p 2 Fe238 2 c·:.r.c 0.0425 ntg/L 
ref) 2. crc.67.7 cone -(l.OO14 mg/L 
rep 2 Ag82S.1 con: O,OO4~ ITlg/L 

rep 2. AI396.2. cor.e 0 .. 0749 mg/L 
rep c. 8a4 55.4 cone O.OOO~ mg/L 
rep 2. Mg279.6 cone 0, (1075 mg/L 
rep 2 Co3~3.4 cone 0.O06() mg/L 
rep 3 211213.6 cone -0.0276 mg/L INinCivW 
rep :3 CCl214.4 cone -0.0008 mg/L 
rep :3 Co22S.;) COl1C -0.0160 mg.lL, WinaO\ll 

rep 3 N j 231.6 cone 0.0111 rng/L 
rep 3 Fe'38.2 cone 0.0.!!73 mg/L 
rep 3 Cr~67.7 cone 0.0053 mglL 
rep 3 Ag328.1 eone 0.0014 mglL 
rep 3 A1396.2 conc 0.0097 mglL 
reP 3 8a455.4 cone -0.0003 mglL Winaow 
rep 3 Mg279.6 cot:lc 0.0039 mg/t 
rep 3 Ca3\t3.4 cone 0.0055 mg/L 

av -0.~130 mg/L so 0.01264 %ev 97.61< 
6V ~O.OOOS mg/Lsa 0.60271 %cv 522.22~ 

edge 

edge; 

edge 

av -0.0056 mg/L 'SO 0.00915 1.cv 164.51< ... ;.····· 
avo :"0.0040 mg/L so. O. 020071.ev 497.39< . ...., 
av ~.0521 mg/L sa 0.03086 "ev 59.18(JeIwJ~~ 
flV 0.0041mg1Lsa ,O.00492%ev.121.50C:::: '., .. 

----

nl")l"lr,2Q U u U u 

~O. 0020 mg/L':' . .sa., 0.00888 436. 59c!; . 

. '~'<O.0371·'mm.~ .. ', ..... LL···.·.,.:'~·~;··';;;: .• '1.:::.:.i: .. ss·.·.aa'!~./: ..... ··.c;:;,:i<:":'(X:":.:'~ .. ' ., 
. ;0 • ~, • {, .,~~t~i~:l#:'~·~~?\"·:;'>£.r:: 



12/16/92 13:54 
t/1ro .... dVloY 

throlll alllay 
12116/92 13:55 

Cd214.4 
cr267.7 
AQ328.1 
8&455.4 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

av 
av 
av 
av 

sa 
sa 
sa 
sa 

1i,43530 'I.': V 

-0.0037 mg/L 
0.0001 mg/L 

-0.0017 mg/L 
-0.0024 mg/L 
-0.0046 mg/L 
0.0012 mg/L 

-0.0112 rng/L 
0:0007 mg/L 
0.0004 mgiL 
0.0061 mg/L 

-0.0132 mg/L 
0,0007 mg/L 

III i ndOIii edge 
WindOW eage 

lIIinavlll edge 

0.00268 %CV 102.16 
0.00322 %CV 130.77 ~tr 
0.00614 %CV 70.60 
0.00177 ~cv 499.52 

'12/1«i/9214:02' ,:", ",' 
ccv .' rep' 1 . ca214,. 4,~. cone • 2 .6149:ingiL 

rep 1 ':'cr~67,: i"'~ , cone '.. ,1~o647mg/i. .. 
o',c>.rep . ,'~ .' Ag32S; ~'c cone:', ,.,1 .280\7 mg(L '0',. 

"0· "'T'ep'>' 1"'88455 ~ 4' "'eonc;'''~i·10':·44·7o~mglL.,:·: .. ;, 

.-j,:;:1:t~~53::~~,J~::~;!j;;fr~J~-·;~ i ~';~g ::r~t,;~t;" . {~1M;""·;' 

.-, ,·~~~t,r~~~ 

000030 



C 

wV11\" v . VVV'- '1I'.:oi' L,. 

cca 
12/16/92 14: 1 V 

613455 4 a\l -0.0000 mg/L Sd 0.00030 "tocv 1343. 2 ~ 

~2/16/92 14: 11 

-ctv rE:p 
rep 
rep 

\.;..\. .. v 

tZ 1 1~i92 14: 11 

ca·393.4 av 

12/16192 \4:15 
eee rep 

rep 

rer 
eca 
12116/92 14: 16 

Ca393.4 av 

12/16/92 14: 18 
ICSA 

1 Cd393.4 
2 Ca393.4 
:3 Ca3·il3. 4 

26.(i501 mgiL 

1 Ca393,4 
2 CaS93.4 
:3 Ca393.4 

0.0064 mglL 

conc 
cone 
cone 

cone 
cone 
cone 

sa 

26.9561 mg/L 
26.6540 mg/L 
26.3403 mg/l 

0.0058 mg/L 
0.0067 mg/i. 
0.0066 mg/L 

0.00049 'ltev 

-
1 . i 6.#!3f.;; r:F{-

rep 1 ·Zn213.8 cone -0.'0153 mg/L 
: . ,-rep ·' .. 1 ·Ca214.4 cone· ,0.0072mg/L~·,~.,,<J . "Vllnaow eage 

. rep' C022S. 6 . cone ..0.0608 mglL '.' 
. ~ .. r' ' . . !:'rep_ :,,' . N i 231 . 6;~-'cone '. '. " .. 0 :o~oimgiL .' ",,' ,yo :. window eoge 

- '. ~ep, 1 ·(:r267. '1 cone 0 .0020 ·mg/l.,.-

.... ".:..-.. n· ~~<:~!;~:~> ;;;~i,~;~:~;;a;~C .. 
;':,.".0.9104, mgl . 

",.,."'n,.",,~:!,:~~~O '. "., ' 

. . 
~~: ':.-

".: -... -: 



ICSA8 
12/113/92 14:23 

rep 
re!) 
rep 
rep 
rep 
rep 
rep 
rep 

Z0213. a dV 

C0214.4 av 
C0228.6 all 

Nia31.6 all 
cr267.7 av 
Ag328.1 av 
8a455.4 av 

----- -----

Co ~.,..,:.c:..:>, , 

2 ao~55.4 

3 Zn212.o 
3 Cd214.4 
3 C0228.o 
S N i 231.6 
3 Cr267.7 
3 Ag328.1 
3 Ba455.4 

1.0Z43 mg/L 
0.9518 "'Ig I L 
0.4701 mg/L 
0.9031 mg/L 
0.4662 mgiL 
1.0071 mg/L 
0.5194 mg/L 

·."V"~-, '.I . ~'C:'\J 111'=1' .... 

C)I1·:: o. 5 \ 0.3 mg"L 
con.;: 031:,3 O1g/ .. 

eonc v .9299 mg/L 
conc 0.4761 mg/l 
cone O.vOil1 mg/l 
C¢I1C 0.4684 mg/L 
conc 1.0205 mg/L 
conc o.san mg/L 

SCI O.OOS803 '1oCV 

50 0.02154 "foe v 
~O 0.O17~5 'foc\/' 
Sd 0.00750 'ioev 
5d 0.00471 %cv 
Sd 0.011M 'foe v 
50 (>. 00851 %cv 

12116/92 14:25 
throwaway rep t Zn213.B conc -0.0003 mg/L 

__ ~~_~_-"-r,",e,~ 1. (:0214.4 conc 0 . 0006 mg I L 
rep .~ C0228.6 cone ~o.oo'~mg/L 
rep '.~. Ni2S1.6 conc.~.-0.00~2 mg/L. 
rep 1. Fe23B. 2.conc 0.1454 'mg/l . 
rep ·':···\:~~.Cr2·67. 7 cone·0 .. 004~ mg/l . 
rep ·:~(·~· .. Ag328.1 cone'. ,O.0031mglL .... 

CI.871o;t.. 
2.26QS 
3.82'rf-
0.8110 
1.0193 
1.1S/gu 
1 .64 ~ . 

>1\1396.2 . cone'>'<;;0::4557mg/L' ,., 

~~"TJ;ii'~~jj;''''''2 ... :'.''':;X,'';;ioiiC~'tt;Of;O006 •. ;t·;0'J·).' . 
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12/16/';'2 
_Cf;; 

C'I 

CRI 
121'16/92 

14;3; 

14;82 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rer.. 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

av 
. av 

CtV 
.av 
avo 

.. av 

1 Z'-"13.a 
1 Cd214.4 
1 C.c,~25 . t-
i· Ni231.e5 
1 cr2457.7 
1 Ag32S.1 
2- Zn213.a 
2. C0214." 
a C022·~. t-
2 N i 231 . <3 
2 Cr2"'7.7 
2 AgS28.1 
8 Zn213.8 
8 COC14.4 
8 C0228.6 
3 N i231. 6 
8 cr267.7 
3 Ag328.1 

0.0521 1'119/L 
0.01.06 mg/L 
0.'1500 mg/L 
0,0904 mg/!,. 
0:0278mg/L 
0._0205 mglL 

Zn213.8 
C0214.4 
C022S.6 
Ni231 .6 
Cra67.7 
Ag328. ~. 

.:. : _; __ .'~ • _ ". "Ii. -

~ .. ,~ ...... : '> ;(:!;~L:£~~;~*,~.~~,y,;, 
..... 

~t>.:~:~.:.: 

~.~.:':r.·.,.·,~. :.:~~.-.-: .... - ' .. -. . ~·.\'f,;:it~~~~,<~~·~t~lJ.;i;~\;~ ..... j,/~:, ... ... ~: 

c(.nc 
cone 
cone 
ec·ne 
cone 
cone 
.;onc 
conc 
c·,ne 
cone 
conc 
cc·hc 
cone 
cone 
cone 
cone 
cone 
cone 

50 
5d 
5d 
5d 

- Sd 

.SO 

0.0470 mg/L 
0.0145 mg/L 
O. 158~ mg/L 
0.1009 mg/L 
0.0360 mg/L 
0.0273 mg/L 
0.05-3£1 mg/i.. 
0.0125 mg/L 
0.1529 mg/L 
O. 1024 mg/L 
0.0185 mg/L 
0.0162 mg/L 
0.0504 mg/L 
0.0047 mg/i-
0.1382 mg/L 
0.0678 mg/L 
0.0290 mg/L 
0.0161 mg/L 

0.00614 ",0 v 
0.00519 'ftc v 
0.01067 'ftav' 
0.01959 'ftc v 
0.00S81 'ftc v 
0.00594 'ftC v 

- ~ - .' ...... ... :~.; .•.... -:. -: .. :'.':;,.:':': . ~ ....... p. .. ",o-:-..'f.· /~<... • 
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7.11 150 
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Client: ABB Environmental Services -Indian Head 

Methods and Chronology of Analysis 

:~ 
! 1 
I ,.. - ,-/ 

20-Dec-92 

METHODS OF ANALYSIS CHRONOLOGY OF ANALYSES 
Date 

Parameter Method Description CCAS Sample 
No. Sample Nos. Received 

TS -TotatResidue CLP-CIP Gravimetric,103-10Se WAS1Ol1-1 15-Dec-92 
WAS1011-2 15-Dec-92 
WAS1011-3 1S-Dec-92 
WAS1011-4 lS-Dec-92 
WAS10ll-S lS-Dec-92 
WAS1011-6 1S-Dec-92 
WAS1011-7 lS-Dec-92 
WAS1011-8 lS-0ec-92 

- WAS1011-9 1S-Dec-92 
WAS10ll-l0 lS-Dec-92 

- ---- ------- -- ---- -- -- -- - -

Notes: 
Unless. otherwise indicated, analytical methods are from (1) "Methods of Chemical Analysis of Water and Wastes," EPA 600/4-79-020, 

Revised March, 1983, or (2) "Test Methc>ds for Evaluating Solid wastes," EPA SW-846, Revised N.ovember, 1986. 

CLP-CIP = USEPA Contract Laboratory Program Caucus Inorganic Protocols, SOW 0788. 

'The Dilution Fac.tor(DF) indicates whether a sample, prepared in accordance with the analytical method protocol, was diluted prior to analysis. 
The Dilution Factor could also indicate that a smaller aliquot than specified in the methocl was utilized for sample preparation and analysis. 
For example,a dilution factor ofS means that the sample was effectively diluted by a factor of S prior to analysis, i.e., the sample was analyzed 
at 20% its reported concentration. 

Date 
of Sample 
Chemical 

Preparation 
15.,.Dec-.92 
lS-Dec-92 
lS-Dec-92 
1S-Dec-92 
lS-Dec..,92 
lS-Dec-92 
1S,-Dec...;92 
lS-Dec-92 
lS-Dec-92 
lS-Dec-92 

-

Date 
of 

Instrument 
Analysis 
16-Dec-92 
16-Dec-92 
16-.Dec-92 
16-0ec":92 
16:"Oec-92 
16-0ec-92 
16-Dec:"92 
16-Dec-92 
16-Dec-92 
16.,.Oec-:-92 

C::.:J 

C:l 

C""J 

c.:> 
LoJ 

-<= 

Dilution 

Factor * 

1.0 I 

1.01 
1:0 
1.0 
1.0 
1.0 
1.0 
1.0 I 

1.0 
1.0. 

-
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C)tent~ ABB.EnvlronmentalServlces - Indian Head 
~~ t . 

20"';Oec-9.2 

Method Blank and Laboratory Contml Sample Results 

METHOD BLANK RESULTS LABORATORY CoNTROL SAMPLE RESULTS 
Date Date Conc. Practical True Measured 

of of Units Measured Acceptance Quantitation Units Value V81ue 

Parameter Prep* Analysis· in Blank Range Level·· 
,TS _-Total Residue. 15-Dec-92 16"';Dec-92 Wt% < 0.10 < 0.10 0;10 

• Date is Indicated if sample preparatfon/analysiswas performed on more than one day for a parameter. I(nodateis given, all samples, 
method blanks and laboratory control samples were prepar.ecfand .analyzedas indicated on the Chronology Form . 

•• Practical quantitaUon levEn is the lowest concentration measurable for samples with 'normal chemical and physical composition 
during routh1e laboratory.operations. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are. within the laboratory and method specified acceptance range except as noted. 

Percent 

ReCovered· 

-

Acceptance· Acceptance A.cceptance 

Range Range Range 

(~) (mglkg) (%) 

- -- - - - --_. - - - ---- -

C") 

c:..") 
c:) 
C:> 

UJ 
(.J1 

. 
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Clie~t: ABB Environmental services - Indian Head 

Duplicate and Matrix Spike/Matrix Spike Duplicate Results 

DUPLICATE RESULTS MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
Sample Acceptance Concentration or Quantity Matrix Spike Recovery ( %) 

CCAS Measurements Mean Range Units Sample Spike Sample Sample Sample Sample Acceptance RPD 
Parameter Sample No. Units Rep 1 Rep 2 Conc RPD for RPD Only Added +Spike +Spike +Spike +Spike Range 

(%) (%) Dup 1 DllP 2 Dup I Dup2 
TS WAS1011-1 wt% 99.0 100 100 1.0 0-20 

WAS1011-2 wt% 99.0 99.1 99.1 0.1 0-20 
WAS 1 011..:3 wt% 101 9.9.8 100 1.2 0-20 
WASlo.11-4 wt% 99.3 99.4 99.4 0..1 0-20. 
WAS1011"'-S wt% 99.0 99.2 99.1 0.2 0.-20. 
WAS1011':'6 wt% 98.0 98.2 98.1 0.2 0.-20 
WA510.11-7 iwt% 99.1 9R1 99.1 0..0. 0-20 
WASl0.11-8 wtGA, 98.3 98.4 98.4 0..1 0-20. 
WA51011 .... 9 • WioAl 98.8 98.9 98.9 0..1 0-20 

WAS1011-10 wt% 99.0. 98.8 98.9 0.2 0.-20 

RPO = Relative percent difference, which is th.eabsolute value of the difference between· two replicate results divided by the mean concentration 
then multiplied by 100.°Al. 

NC '"' Relative percent difference cannot be calculated for sample results less than the PQL. 

NA = Not applicable. 

BeCause of the large uncertainty (i.e., 33% or greater) associated with measurements made near the detection level, the acceptance range for relative 
percent difference for duplicate measurements at such row concentrations is 0-10.0%. 

DAtA QUALITY COMMENTS: 
ResuJts of all quality control measurements are within the laboratory or contract specified acceptance range except as noted. 

'-'j .. 

(%) 
(%) 

C:l 

C.J 

c::.> 
c:> 
l.AJ 
0-

,=-.,.~ 
,. ) 

'" 
20-0ec-92 

. I 
Acceptancel 

Range I 
(%) I 

I 

i 

I 

I 

!' 



•....• ~ 

(~ 

o 
• • 

. . 

Client: A88 Environmental Services - Indian Head 20-0ec-92 

000031 

SununaryReport 

Inorganic Laboratory Summary. Report 

All sample analyses for wet chemistry referenced by this Quality Control Report 
were routine and were conducted in accordance with appropriate analytical protocols and 
laboratory standard operating procedures except as noted. 

CCAS Sample Nos.: WA51011-1 -10 
__ X_. _Check here if all analyses were routine . 
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TOTAL RESIDUE. SOILS AND SOLIDS 
GRAViMETRIC' 

CLlEN,T SAMPLE DISH 

* WEIGHT 

(0) 

METHOI): CLJI..SOW ~ 
PQL. 0.10 % 

I)ISH+WET PISH+DRY 
SAMPLEWT SAMPLEWT 

(g) (0) 

DATE: DEC. 15. 1892 
ANALYST: 'J.F. 

WET SAMPLE DRY SAMPLE TOTAL 
WEIGHT WEIGHT RESIDUE 

(g) (g) (%) 

TS 
MEAN RPD 

(%) (%) 

~.====:;=a::=. =.=====_-= ••• sc:==_:;: ••• cil: •• =_._ .... =c ••• c· •• .:: •••••••••••••• ~ ••••• ~.... ......... · ..... c 

SAMPLE DRY WEIGHT (g) 

Ok SOLIDS.. • 100 
SAMPLE WET WEIGHT (g) 

I 

Ccmtil'njed on Pilge 

~hl)C.... 
Read and Underst(lod By 

I j 

Date 

1 ~ ·/~· ? L 
Date Signed 

75 



Coast-to-Coast Analytical Services, Inc. 
Northeastern Di"ision (207) 874-2400 

CONP I RMAT I ON page 1 

c- ORDER NO W-A51011 

--~ REPORT TO: FRANKO GODOY 

INVOICE: 

ABB EJnvi;ronrnental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washington, DC. 20036 

ABB EnvironmentalSvcs., Inc. 
2590 Executive Center Circle East 

Project Manager: Laura J. O'Meara 
ORDER DATE: 12/15/92 

PHONE: 202/797-650b 
n n 'lOt; OFAX: 202/797 - 6501 
v v '"' DUE: 1 7 DEC 

po: SE207668 

Tallahassee, FL 32301 PROJECT: 7800-00 

SAMPLED BY: D. VON BUSHBERGER DELIVERED BY: FED-EX DISPOSE: AFTER 14 JAN 

ITEM LOG NUMBER SAMPLE DESCRIPTION 
1 WA51011-1· 02SSxX0300XRFF 

DETERMINATION 
Siiver, Total· 
Elements Sample preparation 
Solids-Total Residue (TS) 
Elements Matrix Spike Sample 
Elements MS Duplicate Sample 

TOTALS 

LQG.NJ,JMBER SAMPLE D;Ei$CRIPTION 
WA51011-2 01SSXXOX10XAXF 
WA51011-3 01SSXX2X25XBXF 
WA51011-4 01SSXXOX57XCXF 
WA51011-5 01SSXX2X75X;SXF 
WA51011-601SSXXOX25XLYF 
WA51011-7 02SSXX0275XLXF 
WA51011-8 01SSXXOX57XRXF 
WA51011-9 02SSXX2125XRYF 
WA51011-1002SSXXOX50XRFF 

DETERMINATION 
Silver, Total 
Elements Sample Preparation 
Solids-Total Residue (TS) 

TOTALS 

ORDER NOTE: QCIII INDIANHEJU) 
Prices include RUSH surcharges 

(~NVOICE: Wi thReport 

SAMl?LEP PATE/TIME RECEIVED MATRIX 
03 DEC 1330 15 DEC SO 

METHOD OTY PRICE AMOUNT 
6010 1 20.00 20.00 

1 23.00 23.00 
CLP/CIPSO 1 0.00 0.00 

1 43.00 43.00 
1 43.00 43.00 

1 129.00 129.00 
.. ~~ 

SAMPLED DATE/TIME . RECEIVED MATRIX 
04 DEC 1630 15 DEC SO 
07 DEC 0815 
07 DEC 0830 
07 DEC 0845 

'18 NOV 1300 
12 NOV 1300 
12 NOV 1330 
20 NOV 1300 
30 NOV 1300 

METHOD QTY PRICE AMOUNT 
6010 9 20.00 180.00 

9 23.00 207.00 
CLP/CIP SO 9 0.00 0.00 

9 43.00 387.00 

TOTAL ORDER AMOUNT $516.00 
This is NOT an Invoice 

~'10-
~2'16 Please contact CCAS promptly if you have any questions. 
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Bill (lfd'tfferentthan above} 

Sampler (Print and sign) .. 

Sample Description. 
Dateffime . # of Filt 

COlI'd *Matrix Containers Pres; yin 

>S}()(03tJO t..({ t:F 

nl:tlt'J' .... A. 

J: AX (IJOS) '543-2685 
FAX (805) 967-4386 
FAX .. (7f1Tr747~2765 
p AX (219.) 462~2953 
FAX (805) 389-1438 
FAX (20'7) 7l5-4029 

'-J.1UJ.J.1UJ.. ~9.,"Uu.J 
pageJ.- of L I 

.ProjectMGR 

Copies To: Auth.lnit. 

* SubJect 10 Av .... blllty 
Analy$is 

Tep 
Remarks lab 10# 

Lowssr 
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Client: ABBEnvironmentaJ ServiCes .... Souza, Work Order: WA51011 

ANALYSIS AND QUALITY CONTROL 
DOCUMENTATION 

Prepared By: 

COAST - TO .... COAST ANALYTICAL SERVICES, INC. 
NORTHEASTERN DIVISION 

20-Dec-92 

Reviewed and Approved by: , q,~( ~fh~ 
i Laboratory Quality Assurace 
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CHAIN OF CUSTODY RECORD 
DJECT NO. PRoJECT NAME 

-::r8oo'oo NOS JND/~~ }If;.l\e> t: f2f/-IE;:>. 
~n& 'SIGNATURB 

AliA 
.-

SAMPlE TYPE 

<r q:- .~ • - ..; I REMARKS 

~ J7 ¢ ~ ~~~ '11· I 'I 1 'I ".1 SOI~f.:e~A1A 
'""T'"......,r--...,.....---,------------f T~RS <::'J ,.'" 0 Q' · ,,', ,SEDIMENTISLUDGE 

, " - -:- f""l 
STATION LOCATION c~ ~"', 

~ ':c, 

!i:AMPl~.,... \~ _ 

lVITIi 'IJ ,DKVfvl 4 ~:.J)'- f"t-:> rli~ ~ IA L 

" 

• 

R~,NUU,I~~t:U1:$, Tl(,5teNAT,.U~), t", DATEITI, ",'ME" lAo _,ll'"' C"",-"",11jz1/JJJ I'~:DO 
IRELINQU/sHED BY: (SIGNATURE) DATEITIME 

f 
BY: (SIGNATURE) _,y~uBY: (SIGNATURE) 

Dl:f ) BY: (SIGNAllJRE) "JDATE(I1ME jRECEIVED BY: (~,IGNATURE) !REL'NOUISHEDBY:,(SIGNATURE) tlAU:lIIMt: n~"'I:;IY~D BY: (SIGNATURE) 

I 
RELINOUISHEDBY: DATEITlME IRECEIVED FORDfSPOSALBY:f DATEITIME f I (SIGNATURE) 'r 

Xu _ABB Environmental Servlces,lnc. 
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Page-Lof_i CHAIN OF CUSTODY RECORD ........ 

PROJECT NO. PROJECT NAME SAMPLE TYPE 
. " REMARKS ! 

SAMPLERS (SIGNATURE) NO. ., , -\ i 

,; ': OF ,IND1CATE 
CON- t SOIUWATERlAtR . 

SEDIMENTlSlUDGE 
ct. III TAtNERS '0 .. 
~ ~ 

'-t' ,. ,-
STA.NO. DATE TIME SlATlON LOCATION ., 

CJ '" '.' 
" 

i. : \ ", ' I .' ';}' 
,,:'. ,1,. r, I " , ; I ,tI. •• 1-, 

' . . , 
, ',..'. , " 

} ,",Y' ..' L ',,II' h; I. i " " . I ' 

I ',' / .. ,1;/ " '!,}(.: : i' 
... 

~ I < : I ~ .. 
.1- ' \ 

, I , ' . ., 
1 il· ill, ~,'.;. ,J"': . ~ i ,/ , \ 

r 

IF /1; . ': ....... " ; . i i I, 1. ; ~ . " f .' . /\ ,,\ '\: "-, . • " :,t 

). 

RELINQUISHED BY: (SIGNATURE) DATEITIME RECEIVED BY: (SIGNATURE) RELINQuiSHED BY: (SIGNATURE) DATEITIME RECEIVED BY: (SIGNATURE) 
" 

\. .----- ,.. I' f _/ , i'liP, ;:('~ 

RElJNQUISHEDBY: (SIGNATURE) DATEITIME RECEIVED BY: (SIGNATURE) REUNOUJSHEDBY: (S1GNATURE) DATElTIME RECEIVED BY: (SIGNATURE) 

I I 
RELINQUISHED BY: (SIGNATURE) . DATElTJME RECEIVED FOR DISPOSAL BY: DATEITIME REMARKS 

I (SIGNATURE) I 
~ ASS Environmental Services, Inc. 



EA laboratories 
A Division 01 EA Enginee"ng. 
Sciente. and Technoiogy. Inc. 

EA laboratories 
19 lovaton Circle 
Sparks, MD 21152 
Telephone: 410-771-4920 

c~) 800-677-0706 
fax:41 0 -771-4407 

~--~------~-----------------------------------------------------------------

c 

o 

Mr. Franco Godoy 
. ABB Environmental Services, Inc. 

1400 16th Street NW 
Washington, D.C. 20036 

Re: NOS !ndian Head ~ Ag Remediation (Direct) 

Dear Mr. GOdoy: 

12 January 1993 

Enclosed is our report on the analysis of one soil sample, and one water sample collected for 
ABB Environmental Services on 23 and 29 December 1992. Preliminary data was sent to 
you via facsimile. The invoice is included. 

Please contact me if you have any questions or require further information and refer to report 
930030 . Unless other arrangements are made, we reserve the right to dispose of your 
samples thirty (30) days from the date of this letter. We will retain the raw data for seven 
years from this date. 

enclosure 

. Landas, 
Project Manager 



o 

LABORATORY DATA REPORT 

Prepared for: 

ABB Environmental Services 
Indian Head - Ag Remediation 

Prepared by: 

EA Laboratories 
19 Loveton Circle 

Sparks, Maryland 21152 

January 1993 
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EA Laboratories 
ANALYTICAL NARRATIVE 

Client: ABB Environmental Services 
Site: Indian Head Ag Remediation 
Project number: Direct 

Laboratory Project Manager: Benjamin R. Landas . 
EA Laboratories Report: 930030 
Date: 12 January 1993 

This report contains the results of the analysis of one soil sample, and one water sample 

collected on 23 and 29 December 199,4 in Support of the referenced project. Thesamples 

aTnved intact by Federal Express at EA Laboratories on 29 and 30 December 1992. Upon 

receipt, the samples were inspected, comp~ed with the chain-of-custody records, logged into 

the laboratory computer system with assigned laboratory accession numbers, and released for 

analysis. Please refer to Table 1 for the list of approved parameters and methods. 

Client SNDple Name EA Lab NJtmber 

NearDrom 
WithinDnun 

11916 
11951 

Results are reported in Table 2, and in the Form I'swhich follow. 

Quality Control 

This section summarizes the general quality control activities performed by the laboratory which 

relate to laboratory method performance, sample matrix effects, and field quality control 

samples. Quality control samples specified by the project and in the analyti~ methods are 

analyzed and reported as required, and the data are validated by analyst, staff, and supervisor 

review. 

Laboratory method performance: All quality control criteria for method performance must be 

met for data to be reported. These criteria generally apply to instrument tune, calibration, 

method.blanks, and Laboratory Control Samples (LCS). 
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EA Laboratories 
ANALYTICAL NARRATIVE 

Client: ARB Environmental Services 
Site: Indian Head Ag Remediation 
Project number: Direct 

Laboratory Project Manager; Benjamin R. Lamias . 
EA Laboratories Report: 930030 
Date: 12 January 1993 

Sample matrix effects: Quality control samples are analyzed to determine any measurement bias 

due to the sample, and may include matrix spikes (MS), matrix spike duplicates (MSD), and 

laboratory duplicates (D). If criteria are not met, matrix interferences are confirmed either by 

reanalysis or by inspection of theLCS results to verify that laboratory method performance is 

in control. Data are reported with appropriate qualifiers or discussion. 

Field quality control samples: Field duplicates, trip blanks, and rinsate blanks are used to 

evaluate field quality control. Unless specific laboratory performance criteria and corrective 

actions are identified in the project requirements, results are reported after routine laboratory , 
data validation. 

Semivolatiles 

Sample Within Drum (EA #11951) had low area counts for the internal standards chrysene-d12 

and perylene-dl2 which resulted in a high recovery of the surrogate terphenyl-d14 (152 %) which 

is quantitated off ofchrysene-d12. This high recovery indicates a positive bias for any 

compounds quantitated off of the two internal standards. The only compounds detected in this 

sample that are impacted by this positive bias is pyrene and bis(2-ethylhexyl)phthalate. The 

extract for this sample was· concentrated to a 2 rill final volume instead of 1 . ml because of the 

viscosity of the extract. Also, during the extraction process, this sample was apparently cross­

contaminated with matrix spike solution. Every compound in the spike solution was detected 

in this sample below the quantitation limit (except 4-nitrophenol which is undetectable at the 

contamination level). These compounds are reported but are not believed to be present in this 
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EA Laboratories 
ANALYTICAL NARRATIVE 

Client: ADD Environmental Services 
Site: Indian Head Ag Remediation 
Project number: Direct 

Laboratory Project Manager: Benjamin R. Lamias· 
EALaboratories Report: 930030 
Date: 12 January 1993 

sample. These compounds are: phenol, 2-chlorophenol, n-nitroso-di-n-propylamine, 1,4-

dichlorobenzene, 1,2,4..;trichlorobenzene, 4-chloro-3-methylphenol, acenaphthene, 

pentachlorophenol and pyrene. 

Peg/ECD's 

The chromatogram for sample Within Drum (EA #11951) was very complex with numerous 

peak responses throughout the analytical run. Because there were so many peaks, the probability 

of a false positive is high. Also, because many of the peaks were very large, the possibility of 

masking low level target compounds is also high. To remove interferences, the extract was 

. cleaned using a florisil cartridge procedure and a desulfuring procedure to remove molecular 

sulfur. These procedures did not remove the interferences mentioned above. 

The surrogate recovery of sample Within Drum (EA #11951) was only 21 % while the surrogate 

recoveries in the method blank and the laboratory control samples (LCS) ranged from 123-

129 %. Since all laboratory QC recoveries were acceptable, the low surrogate recovery indicates. 

a negative matrix bias which should be considered when evaluating these results. 

Certifi~tion of &suIts 

The Laboratory certifies that this report meets the project requirements for analytical data as 

stated in the Analytical Task Order (ATO) and the chain-of-custody. In addition, the Laboratory 

certifies that the data as reported meet the Data Quality Objectives for precision, accuracy, and 

completeness specified for this project or as stated in EALaboratories Quality Assurance 
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Client: ABB Environmental Services 
Site: Indian Head Ag Remediation 
Project number: Direct 

Laboratory Project Manager: Benjamin R.Landas . 
EA Laboratories Report: 930030 
Date: 12 January 1993 

program for other than the conditions detailed above. Release of the data contained in this 

report has been authorized by the appropriate Laboratory Managers as verified by the following 

signatures. 

12 January 1993 

Walter E. Miller, Organi 
~ 

12 January 1993 
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Parameter 

SAMPLE PREPARATION 

Metals Digestiori 

Organics Extraction 

ORGANICS 

Acid Extractable Organic 
Compounds 

Base-Neutral Extractable 
Organic Compounds 

Explosives 

Halogenated Hydrocarbon 
Pestieides 

Polychlorinated Biphenyls 

Volatile Organic Compounds 

METALS 

Aluminum 

Antimony 

Arsenic 

Barium 

BerylliUm 

Cadmium 

Calcium 

(\ 

TABLE 1. ANALYTICALKETHODS 

Method 

Nitric Acid - Hydrogen Peroxide 

Soxhlet Extraction 

Gas Chromatography/Mass Spectrometry -

Gas Chromatography/Mass Spectrometry 

HPLC 

Gas Chromatography - ECD 

Gas Chromatography - ECD 

Gas Chromatography/Mass Spectrometry 

Atomic Emission - ICP 

Atomic Emis,sion - ICP 

Atomic Absorption - Furnace 

Atomic Emission - lCP 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Emission - ICP 

Method 
,Number 

3050 

3540 

8270 

8270 

8330 

8080 

8080 

8240 

6010 

6010 

7060 

6010 

6010 

6010 

6010 

G 
./ 

P ... ,... lnf" 1. 

Matrix Reference 

SO 

SO 

W,SO 

W,SO 

W,,50 

W,SO 

W,SO 

W,SO 

W,SO 

W,SO 

W,SO 

W,SO 

W,SO 

W,SO 

WiSO 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 
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TABLE 1. ANALYTICAL METHODS 
Pagp" 2 of J. 

Method 
Parameter Method Number Matrix Reference 

Chromium, Total Atomic Emission - rep 6010 W,SO (1) 

Cobalt Atomic Emission - rcp 6010 W:,SO (1) 

Copper Atomic Emission - ICP 6010 W,SO (1) 

Iron Atomic Emission - ICP 6010 W,SO (1) 

Lead Atomic Absorption -Furnace 7421 W,SO (1) 

Magnesium Atomic Emission - ICP 6010 W,SO (1) 

Manganese Atomic Emission - rcp 6010 Y,SO (1) 

Mercury Atomic Absorption - Cold Vapor 7471 SO (1) 

Nickel Atomic Emission - ICP 6010 W,SO (1) 

Potassium Atomic Emission - ICP 6010 W,SO (1) 

Selenium Atomic Absorption - Furnace 7740 W,SO (1) 

Silver Atomic Emission - Iep 6010 W,SO (1) 

Sodium Atomic Emission - ICP 6010 W,S'.) (1) 

Thallium Atomic Absorption - Furnace 7841 W,SO (1) 

Vanadium Atomic Emission - ICP 6010 W,SO (1) 

Zinc Atomic Emission - rcp 6010 W,SO (1) 

INORGANIC NONMETALS 

Cyanide, Total Colorimetric - Automated UV 9012 W,SO (1) 



,(,,\, 
\ . . 
.~ 

Parameter 

Matrix codes: 

A - Air 

(\. 
, I 

TABLE 1. ANALYTICAL METHODS 

Method 
Method 
Number 

W - Estuarine water, ground water, leachates, ocean water, surface water, and wastewater 
DW - Drinlcing water 
SO - Soils, sludges, sediments, wastes 
T - Animal tissue, plant tissue 

References: 

n . ./ 

P",a<> 1. n-f 1.. 

Matrix Reference 

(1) United States Environmental Protection Agency. ~986. Test Methods for Evaluating Solid Waste. 
Physical/Chemical Methods. EPA SW-846, 3rdeditum. U.S. EPA, Washington, D.C. 

r \ 
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TABLE 2. 
RESULTS FOR '!'HE DETERMINATION OF TOTAL 
METALS AND 10TAL CYANIDE IN ONE 'WATER 
SAMPLES COLLECTED FOR THE NOS INDIAN HEAD 
Ag REMEDIATION PROJECT ON 29 DECEMBER 1992 

------------------------------------------
Parameter Units 'WITHIN 

DRUM 
------------------------------------------Aluminum, Total 
Antimony, Total 
Arsenic, . total 
Barium. Total 
Beryllium, Total 
Cadmium, Total 
Calcium, Total 
Chromium, Total 
Cobal t, Total 
Copper, Total 
Iron, Total 
Lead, Total 
Magnesium, Total 
Manganese, Total 
Mercury, . Total 
Nickel, Total 
Potassium, Total 
Selenium, Total 
Silver, Total 
Sodium, Total 
Thallium, Total 
Vanadium, Total 
Zinc, Total 

Cyanide, Total 

mg/kg (dry) 
mg/kg (dry) 
mg/kg (dry) 
mg/kg (dry) 
mg/kg (dry) 
mg/kg (dry) 
mg/kg (dry) 
mg/kg (dry) 
109/kg (dry) 
mg/kg (dry) 
mg/kg (dry) 
Dig/kg (dry) 
mg/kg (dry) 
mg/kg (dry) 
Dig/kg (dry) 
mg/kg (dry) 
109/kg (dry) 
mg/kg (dry) 
mg/kg (dry) 
109/kg (dry) 
mg/kg (dry) 
mg/kg (dry) 
mg/kg (dry) 

mg/ks (dry) 

1530 
12.0 
0.41 
17.8 

<0.19 
3.5 

14300 
3.1 
6.8 

. <1.6 
46900 

3.9 
799 
187 

<0.17 
13.3 
1860 
0.14 

7.3 
602 

<0.14 
1.9 

67.2 

<0.21 
----~~--.----.-------~--------------------Accession Number 11951 



INDIVIDUAL DATA SHEETS 
Volatiles - 8240 



... 
______________________ - __ , -0---------------------------

lA EPA SAMPLE NO: 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

~b Name: EA LABS 

~J.I~b Code: EAENG 

LIQUIDI-4 
. Contract: 7S00-00 

Case No: NOS IHARSAS No.: SDG No:LIQUID 1-4 

Matrix: (soil/water) WATER Lab Sample 10: 11916 

Sample Nt/vol: 5.0 (g/mL) ML Lab File IO: AM357 

Level: ( low /med) LOW 

% Moisture: not dec. 

Date Received: 12/29/92 

OateAnaly~ed: 12/30/92 

GC Column: RTX502.2 ID: .53 DilUtion Factor! 1.0 

Soil Extract Volume: 

(rom) 

(uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)ug/L Q 

74-87-3----------Chloromethane 10 U 
74-83-9 ... ---------Bromomethane 10 U 
75-01-4------~---Vinyl Chloride 10 U 
15-0·0--3--... -------Chloroethane . 10 U 
71~09-2----------Methylene Chloride 5 U 
67-64-1~-----·---Acetone . . .. 190 
75-15-0----------Carbon Disulfide 5 U 
75-35-4~---------1,I~Oichloroethene 5 U 
75-j4-3~---~--~--1,~-Oichloroethane 5 U 
540-59-0..:--------1, 2~Dichloroethene (total) . 5 U 
67-66-3----------Chloroform -- 5 U 
107-06-2---------1,2-Dichlotoethane 5 U 
7S-93-3~---------2~Butanone 100 U 
71-55-6--~-------1,1,1-Tridhl~roethane 5 U 
S6-23-5--~--~- ... --CarbonTetrachloride 5 U 
75-27-4 ... -----,;,. ... --Bromodichloromethane 5 U 
7S-S7-S-------... --1,2-Di,chloropropane . 5 U 
10061-01-5-------cis-1, 3~Di<;:hl~ropropene .. 5 U 
10061-02-6--~~-·-trans-1,3-Dichloropropen~ 5 U 
79-01 ... 6----... --;...--Trichloroethene ----,. 5 U 
124-4S-1-"'--~----Dibromochloromethane 5 U 
79;...00-5----------1,1,2-'l'richloroethane 5 U 
7~-43-2---- ... -----eenzene 5 U 
75-25 ... 2 ... ---------Bromoform 5 U 
10S-10-1---------4-Methyl-2-pentanQne 50 U 
591-7S-6---------2-Hexanone 50 U 
127 -18-4 ---------Tetrachloroethene .. 5 U 
79-34-5----... ---~-1 122-Tetrachlotoethane 5 U . . . " , ._ ... _ .. 

10S-SS-3---------Toluene 7 
lOS-90-' .. - .... ------Chlorobenzene· 5 U 
lOO .... 41 ... 4 .... - ... ---... --Etbylbenzene 5 U 
100-42;...S---------Styrehe .- 5 U 
1330-20-7--------Xylenes(TotaI) ..... 5 U 

o FORM I VOA 3/90 
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----- ------------ -- -- -

1E EPA SAMPLE NO: 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
LIQUID1-4 

Contract: 7800-00 ~)ab Name: EA LABS 

Lab Code: EAENG Case No: NOS IHARSAS No.: SDG No:LIQCID 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: RTX502.2 ID: .53 

Soil Extract Volume: 

Number TICS found: 2 

(rom) 

(uL) 

Lab Sample IO: 11916 

Lab File ID: AM357 

Date Received: 1~/29/92 

Date Analyzed: 12/30/92 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ _ 

CONCENTRATION UNITS 
(ug/L or ug/Kg) ug/L 

1-4 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

(uL) 

================= ======~===========~~==~====~ ======== ===========~= ====. 
1. ------------ Unknown 11. 44 33 BJ 
2.-------... ---- Unknown 13.29 6BJ 

c 

FORM I VOA-TIC 3/90 

o 



1A EPA SAMPLE NO: 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VBLK1 
C:~~ab Name: EA LABS 

-Lab Code: EAENG 

Contract: 7S00-00 

Case No: NOS IHARSAS No.: SDG No:LIQUID 1-4 

( 

Matrix: (soil/water) WATER Lab Sample ID: 0 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: AM355 

Level: (low/med) LOW Date Received: / / 

% Moisture~not dec. Date Analyzed: ~2/30/92 

Dilution Factor: 1.0 GC Column: RTX502.2 ID: .53 

Soil Extract Volume: 

(mm) 

(uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg)ug/L Q 

74-S7-3----~-----Chloromethane 10 U 
74-S3-9----------Brom.omethane 10 U 
75-01-4--~~------Vinyl Chloride 10 U 
75-00-3----------Chloroethane 10 U 
75-09~2--~-------Methylene Chloride 5 U 
67-64-1----------Acetone 100 U 
75-1!-0----------Carbon Disulfide 5 U 
75-35-4----------1,1-Dichloroethehe 5 U 
75-:H-3----------1, 1-Dichloroethane· 5 U 
540-59-0,..--------1, 2-Dichloroethene(1:otal) _ .. _ 5 U 
67-66-3----------ChlQroform 5 U 
107-06-2---------1,2-Dichloroethane 5 U 
7S-93-3----------2-Butanone 100 U 
71-55-6----------1 1 1-Trichloroethane . ." ... 5 U 
56-23-5----------carbon Tetrachloride 5 U 
75-27-4--,..-------Bromodichloromethane 5 U 
7S ... S7-5----------1,2-Dichioropropane 5 U 
10061-01-5-------cis-1,3-Dichloropropene 5 U 
10061-02-6-------trans-l,3-Dichloropropene 5 U 
79-01-6----------Trichloroethene .. -.-.. -. -. 5 U 
124-4S--1--------,.;;Dibromochloromethane 5 U 
79~00-5-------,..--1,1,2-Trichloroethane 5 U 
71-43-2----------Benzene 5 U 
75-25-2---------... Sromoforrn 5 U 
10S-10-1---------4-Methyl .... 2-pentanone 50 U 
591-7S ... 6---------:2-Hexanone 50 U 
127-18-4---~-----Tetrachloroethene 5 U 
79-34-5----------1,1,2, 2-Tetrachloroethahe_. _ .. _ 5 U 
108-SS .... 3---------Toluene 5 U 
lO8-90-7--------.,..Chlorobenzehe 5 U 
10.0-41--4 -------,.;; ... Ethylbenzene 5 U 
100-42-5,.;;--------Styrene 5 U 
1330-:20-7---:-----Xylenes(Total) 5 U 

o FORM I VOA 3/90 



--- --------- --

1E EPA SAMPLE NO: 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Cbntract: 7800-00 
VBLKl C::~ab Name: EA LABS 

Lab Code: EAENG Case No: NOS IHARSAS No.: SDG No; LIQUID 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: RTX502.2 IO: .53 

Soil Extract Volume: 

Number TICS found: 2 

: 

(nun) 

(uL) 

Lab Sample ID: 0 

Lab File :to: AM355 

Oate Received: / / 

Date Analyzed: 12/30/92 

-Dilution Factor: 1.0 

Soil Aliquot Volume: _____ _ 

CONCENTRATION UNITS 
(ug/L or ug/Kg) ug/L 

1-4 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

(uL) 

==:;::=::;:;===:;:;~;::====== ===========::;:============;:;::==== ====: ==== ;::============= ===== 
1.------------ Unknown 11.41 36 J 
2.------------ Unknown 13.31 5 J 

FORM I VOA-TIC 3/90 

o 



INDIVIDUAL DATA SImETS 
Semivolatil es - 8270 



· .-
- --~,----- ----------------

IB EPA SAl-lPLE NO: 
SEMIVOLATILe ORGANICS ANALYSIS DATA SHEET 

r\ WITHIN DRUM 
~ __ L.ab Name:. EA LABS contract: 7800/7285 

Lab Code: EAENG Case No: ABB/NOS SAS No.: SDG No:SOLID-02 

Matrix: (soil/water) SOIL Lab Sample 10: 11951 

sample wt/vol: 30.0 (g/ml) G Lab File 10: B03689 

Level: (low/med) LOW Date Received: 12/30/92 

% Moisture: 48 decanted: (Y/N) N Date Extracted: 12/30/92 

Conoentrated Extract Volume: 2000 (uL) Date Analyzed: 12/31/92 

Injection Volume: 1. 0 (uL) Dilution Factor: 

GPC Cleanup: (Y/N)N pH: __ 

o 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
"(ug/L or ug/Kg)ug/Kg 

10S ... 9!5-2 ... - .... ------PHENOL.. .... 
111-44 .... 4 -------... -!3IS( 2 -CHLOROETHYL) ETHER, __ 
95-S7-8----------2-CHLOROPHENOL 
541~73-1------"'-"'1, 3-DICliLOROBE''''''N=Z~EN=E=·-------''''';' 
106-46-7---------1,4-DICHLOROBENZENE-,.... ___ -
lOO-51-6---------BENZYL ALCOHOL 
95-50-1----------1, 2-DICHLPR0]3E'=N=Z=EN='='. E=-.-----......,...,--
95-48 -7 ---~------2 ~METHYLPHENOL . ..".."",=-=-~=-:-'::~~~ 
108-60-1----...... ---BIS(2-CHLOROISOPROPYL)ETHER_ 
l06-44-S-----... ---3+4-METHYLPHENOL 
621 ... 64-7 ... --.,..---- .... N ... NITROSO-PI-N-P='R':'"OP=Y=LAM::-:·:"':'· ':'::I:':':N=E~-
67-72-1-----.,..----HEXACHLOROETHANE -
98-9S ... 3----... -----NITROBENZENE._--..., ___ .;..-. ____ -
78-S9-1----------ISOPHORONE 
88-7S .... S----------2-NITROPHE'""N'="O"""L--. -,.........,;.-....-'----
105~67~9---------2,4-DtMETHYLPHENOL 
65-8S-0----------BENZOICACIO. . -.-...-..._--
111-91 ... 1---... -----BIS(2-CHLOROETHOXY)METliANE 
120-83-2-----...... - ... 2,4-0ICHLOROPHENOL _ .. 
120 ... 82-l---------1,2,4 ... TRIGHLOROBENZENE_ ............ _ 
9l-20-3---... ------NAPl'lTHA):.,ENE 
106-4 7-8-----"';"'--4-CHLOROANI'='"L'=:r=NE='. --,-,.--------
87 -68 ... 3 ------~---HEXACaLOiWBUTADIENE 
59-50-7-~- ... ------4.,-CHtO:RO-3-METHYLPH·-=Er.-NO:::::"':L;"'"· ........... --
9l ... S7-6-~ ... ---... ---2 -METHYLNAPHTHALENE.~. :;., ... ~ ........... _ 
77;...47""4----------HEXACHLOROCYCLOPENTAOIENE. 
88-06"2-;"'------""-2, 41 6..,Tl'nCHLOROPHENOL -.'-
95-95-4----------2 ,4, 5 ... TRICHLOROPHl1:NOL;.... ........... __ 
91-58-7 ...... ----~---2-CHLORONAPHTHALENE _______ _ 
88 -7 4 -4-------........... 2 ~NlTROANI:L:rNE_n:::; .................... __ -----
131-11-3-----... ---DIMETHYLPHTHAJ,AT.E.· 
208-96-8---------ACENl\PHTHYLl1:NE '--"'---'---
99-09-2--- ... --~---3 ... NITROAN!LINE_.·_· ........... .;..-. ___ ---....__ 
83-32-9---... ..------ACENAPliTHENE ... " 
51-28-6--...... ------2 14-DINITROP';';'H'='EN::":"O~L"·· ..,........---.....--------

FORM I SV-l 

760 
1300 

550 
13.00 

300 
2500 
1300 
1300 
1300 

200 
280 

1300 
1300 
1300 
1300 
1300 
6200 
1300 
1300 

340 
1300 
2500 
1300 
1000 

970 
1300 
1300 
1300 
1300 
6200 

370 
1300 
62.00 
1200 
6200 

3/90 

1.0 

Q 

J 
U 
J 
U 
J 
U 
U 
U 
U 
J 
J 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
J 
J 
U 
U 
U 
U 
U 
BJ 
U 
U 
J 
U 



1B EPA SAMPLE NO: 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

OLab Name: EALABS 
WITHIN DRUM 

contract: 7800/7285 

c 

Lab Code: EAENG Case No: ABB/NOS SAS No.: SDG No :SOLID-02 

Matrix: (soil/water) SOIL Lab Sample 10: 11951 

sample wt/vol: 30.0 (g/ml) G Lab File 1D: B03689 

Level: (low/med) LOW 

% Moisture: 48 decanted: (Y'/N)N 

Concentrated Extract Volume: 2000 CuL) 

Date Received: 12/30/92 

Date Extracted: 12/30/92 

Date Analyzed: 12/31/92 

Injection Volume: 1. 0 (UL) Dilution Factor: 

GPC Cleanup; ('l/N)N pH: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)ug/Kg 

100-02 ... 7-------... -4-NITROPHENOL ___ .......... _____ .........,.. __ ~ 
132-64-9-------... -DIBENZOFURAN 
121-14-2----... ----2,4-DINITROT'~O-=-L:::"UE=N:-;:E=--~----
606-~0-2-- ... ----... -2, 6-DINITROTQLUENE_' __ ----'-~_ 
84-66-2----------DIETHYLPHTHALATE , 
7005-72-3--------4-CHLOROPHENYL PHENYLETHER 
86-73-7----------FLUORENE , ' --
100-01-6--------... 4-NITROANILINE , ... 
534-52-1---------4,6-DINtTRO-2-METHYLPHENOL 
86-30-6----... -----N-NITRO$ODIPHENYLAMINE --
101-55-3 - ... --.... ----4 -BROM'OPHENYL-PHENYLETHER 
118-74-1---...... -- .... -HEXACHLOROBENZENE -
a7-86-S- ... ----... --... PENTACHLOROPHENOL_.....-___ ---
8S-01-a--... ------... PHEN.ANTHRENE _______ -_---------
120 ... 12-7-------... -ANTliRACENE 
84 -74 -2-.. - ----- - .... Dr..;. N .... BUTYL''==P':':H='TH==A,...,LA.,., ..... T''''''Er-··· ..... · - ......... .......,..---
206-44-0-....... - ... ----FLUORANTHENE 
129 ... 00-0---..... ----,PYRENE, - ......... ------
85-68-7-... --------BUTYLBENZYLPHTliALATE,~~ ____ _ 
91-94-1----------3~31-DICHLOROBENZIDINE 
56-55 ... 3 ....... ------...... :BENZO (A),ANTHRACENE -..--------
117-81-7 ... ----...... --BIS(2 .... ETHYLHEXYL)PHTHALATE 
218-01-9-----... - .... -CHRYSENE ", --
117-84-0---------DI-N-OCTYLPHTHALATE 
20S ... 99-2---------BENZO.(B) FLUORAN'l'HEN'=E-'-. ""..---,-.,-..... 
2 07-08-9-----... - .... -BENZO (K) FLUORANTHENE ........... "'"""-__ _ 
SO-32-8~ ... ---.... -~--BENZO(A)PYRENE . 
193-39 .... 5---...... ,;..-- ... ::rNbENO( 1,2 ,3-C'='Or) p;o::y:-:1.R=:":E=-::N:7.E=-· --~ 
53-70-3-----..;.----DIeENZO (A, H) ANTHRACENE 
191-~4-2---------eENZO(G,H,I)PERYLENE ----

6200 
1300 
1300 
1300 

810 
1300 
1300 
6200 
6200 
1300 
1300 
1300 
1100 
1300 
1300 

860 
1300 

890 
1300 
2500 
1300 
1400 
1300 
1300 
1300 
.1300 
1300 
1300 
1300 
1300 

1.0 

Q 

U 
U 
U 
U 
BJ 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
BJ 
U 
J 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 

o 
FORM I SV-1 3/90 



IF EPA SAMPLE NO: 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
f:'0 
L_~ab Name: EA LABS Contract: 7800/7285 

Case No: ABB/NOS SAS No.: 

WITHIN DRUM 

Lab Code: EAENG 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/ml) G 

Level: (low/med) LOW 

% Moisture: 48 decanted: (Y/N) N 

Concentrated Ext~act Volume: 

lnj~ction Volume: 1.0 (uL) 

2000 CuL) 

GPC Cleanup: (Y/N)N pH: __ _ 

Number TICS founcl: 20 

CAS NUMBER COMPOUND NAME 

SDG No:SOLID-02 

Lap Sample 10: 11951 

Lab File 10: B03689 

Date Received: 12/30/92 

Pate Extracted: 12/30/92 

Date Analyzed: 12/31/92 

Dilution Factor: 1.0 

CONCENTRATION UNITS 
(mj/L or ug/Kg) ug/Kg -

RT EST. CONC. Q 
=~=~~=~===~~===== =====~=~==~=~=============== ~~==;;:=:;::;:: ==.===~==~==== =:;::=== 

1.0-00-0------ UNKNOWN 5.13 800000 BJ 
2.0-00-0-... ---- UNKNOWN C13H20 ISOMER 14.86 3100 J 
3.0-00-0~----- UNKNOWN C13H20 ISOMER 15.07 4400 J 
4.0-00-0 ..... ----- UNKNOWN C11H10 ISOMER 16.87 6900 J 

(. 5.0-00-0------ UNKNOWN 16.88 7100 J 
6.0-00-0---.... -- UNKNOWN 17.20 2900 J 
7.0 ... 00-0------ UNKNOWN 17.35 2900 J 
8.0-00-0------ UNKNOWN 17.40 1700 J 
9.0-00-0-........ --..... UNKNOWN- 17.42 2600 J 

lO.O-OO .... O------ UNKNOWN- C12H12 ISOMER 18.32 2600 J 
ll.0-00-0---"'-- UNKNOWN C12H12 -ISOMER 18.52 3900 J 
12.0-00-0------ UNKNOWN C12H12 ISOMER 18.80 3600 J 
13.0-00-0------ UNKNOWN HYDl'WCARBON 18.85 9500 J 
14.0-00-0-... --...... UNKNOWN 19.40 2100 J 
15.0-00~O--- ... -- UNKNOWN 20.57 2900 J 
16.0-00-0-... --"'- UNKNOWN 20.85 _2600 J 
17.0-00-0------ UNKNOWN 20.98 3300 J 
18.0-00-0------ UNKNOWN HYDROCARBON - 30.18 8000 J 
19.0-00 ..... 0------ UNKNOWN HYDROCARBON .. " '. . -- 30.97 11000 J 
20.0-00-0-... --... - UNKNOWN HYDROCARBON 31.67 11000 J 

FORM I SV-TIC 3/90 

o 



1B EPA SAMPLE NO: 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

~)ab Name: EA LABS 

Lab Code: EAENG 

SBLK#1499 
Contract~ 7800/7285 

Case No: ABB/NOS SAS No.: SOO No: SOLIO-02 

( 

Matrix: (soil/water) SOIL Lab sample 10: 1499 

Sample wt/vol: 30.0 (g/lnl) G Lab File ID: B03685 

Level: (low/med) LOW Date Received: / / 

% Moisture: decanted: (Y/N) N Date Extracted: 12/30/92 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 12/31/92 

Injection Volume: 1.0 (uL) Dilution Factor: 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(uq/L or uq/Kq)uq/Kq 

108-9S .. 2---------PHENOL . 330 
111-44-4 ... .,.; .. ------BISf2-CHLOROETHYL) ETHER 330 
9S ... S7-8----...... - ... --2-CHLOROPHENOL. 330 
541-73-1---... -----1,3-DICHLOROBENZENE 330 
106-46-7----.;.----1,4-0ICHLOROBENZENE 330 
100-Sl-6---------aENZYL ALCOHOL 660 
9S-S0-1----------1,2-DICHLOROBENZENE 330 
9S-48-7----------2-METHYLPHENOL 330 
108 ... 60-1---------BIS(2-CHLOROISOPROPYL)ETHER 330 
106-44-S---------3+4-METHYLPHENOL . - 330 
621-64-7--..... -----N-NITROSO-DI-N-PROPYLAMINE 330 --67-72-1----------HEXACHLOROETHANE 330 
98-9S-~------""- .. -NITROBENZENE 330 
78-59-1----... -.;.---ISOPHORONE 330 
88-7S-S----------2-NITROPHENOL 330 
10S-67-9---------2,4-DIMETHYLPHENOL· 330 
65-8S-0----------BENZOIC ACID 1600 
111-Sn-l---------BIS (2.;.CHLOROETHOXYlMETHANE . 330 
120""83-2----.-----2 ,4-DICHLOROPHENOL . -- 330 
120-S2-1-... ------.;.1,2,4-TRICHLOROBtNZENE 330 
91-20-3.;..---------NAPHTHAl,.ENE 330 
106-47-8---------4-CHLOROANILINE 660 
87-68-J ... ---------HEXACHLQROBUTADIENE 330 
59-50-7----------4-CHLORO-3-METHYLPHENOL 660 
91-S7-6-------...... -2-METHYLNAPHTHALENE 330 
77-47-4--------.;. ... HEXACHLOROCYCLOPEN'1'ADIENE 330 
8~"'06-2"'------"--2, 4, 6-TRICHLOROPHENOL _._- 330 
95-9S-4----------2,4,5-TRICHLOROPHENOL 330 
91-58-7---"!"--,;..---2-CHLORONAPHTijALENE. 330 
88-74-4---..;----.;.-2,-NI'l'ROANILINE 1600 
131-11-;3---------DIMETHYLPHTHALATE 330 
208-96-8--... ------AcENAPRTHYLENE 330 
99-09-2----... --- ... -3-NITROANILINE 1600 
83-32-9----------ACENAPHTHENE 330 
51 ... 28-5-... ------~-2,4-DINITRO~HENOL 1600 

1.0 

Q 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u , U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

o FORM I SV-1 3/90 



lB EPA SAMPLE NO: 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLK#1499 
Name: EA LABS 

Lal:> code:EAENG 

contract: 7BOO/7285 

Case No: ABB/NOS SAS No.: SDG No:SOLID ... 02 

~atrix: (soil/Water) SOIL Lab Sample 10: 1499 

sample wt/vol: 30.0 (g/ml) G Lal:> File 10: B03685 

Level: (low/med) LOW Date Rec~dved: / / 

% Moisture: __ --~ decanted: (Y/N) N Date Extracted: 12/30/92 

:oncentrated Extract Volume: 1000 (uL) Date Analyzed: 12/31/92 

Injection Volume: 1. 0 (uL) Dilution Factor: 

::;PC Cleanup: (Y/N)N pH: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg)ug/Kg 

10O ... 02-7---.. - ... - ...... 4-NITROPHENOL 1600 
132-64 ... 9---------DIBENZOFURAN . 330 
121-14-2---------2,4-DlNITROTOLUENE • I 330 
606-20-2-------..--2,6-DINITROTOLUENE 330 
84-66-2------..... --DIETHYLPHTHALATE 140 
7005-72..;.3--------4-CHLOROPHENYL PHENYLETHER 330 
86-73-7----------FLUORENE - 330 
100-01-6---------4-NITROANILINE 1600 
534-52-1---------4, 6-DlN1TRO-2-METHYLPHENOL_·· _ 1600 
86 ... 30-6-------...... -N ... NITROSODIPHENYLAMINE 330 
lO1-SS-3---------4'-BROMOPHENYL-PHENYLETHER 330 
11S-74 ... 1---------HEXACHLOROBENZENE -- 330 
87-S6-5-... --------PENTACHLOROPHENOL 1600 
8S-01-8----------PHE:NANTHRENE 330 
120-12-7---------ANTHRACENE 330 
84-74-2----------DI-N-SUTYLPHTHALATE 1200 
206-44-0---------FLUbRANTHENE 330 
129~00'-0------- ... -PYRENE 330 

·85-68-7 ...... --------BuTYLBENZYLPHTliAlIATE 330 
91-94-1----------3,3' -:DICH.LOROBENZIDINE 660 
56...;S5-3-... --------SENZO (A) ANTHRACENE 330 
117-81-7---------BIS(2-ETHYLHEXYL) PHTHALATE_ 330 
218-01-9---------CHRYSENE .. . 330 
'117 -S 4 ... 0---------01 -N"';OCTYLPHTHALATE 330 
20S-99-2---------BENZO(B)F'LUORANTHENE 330 
207-:08-9---------J3ENZO(K)F'LUORANTHENE 330 
50-32-8-... --------BENZO(A)PYRENE 330 
193-39-5---------INDEN()(1,2, 3-CD)PYRENE 330 
53-70-J--...... ------D1BENZO (A,H) ANTHRACENE 330 
191-24-2---------BENZO(G,H,I)PERYLENE 330 

~ 

O
·-·~·' , . 

" 
3/90 

1.0 

Q 

U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



1F EPA SAMPLE NO: 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

T:e:NTATIVELY IDENTIFIED COMPOUNDS 
SBLI<#1499 

Name: EA LABS 

Lab Code: EAENG 

Contract: 7800/7285 

Case No: ABB/NOS SAS No.: SDG No:SOLID-02 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/ml) G 

Level: (low/med) LOW 

% Moisture: decanted: (YIN) N 

concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1.0 (uL) 

GPC Cleanup: (Y/N)N pH: __ . 

"Number TICS found: 1 

Lab Sample 10: 1499 

Lab File 10: B03685 

Date Received: / / 

Date Extracted: 12/30/92 

Date Analyzed: 12/31/92 

Dilution Factor: 1.0 

CONCENTRATION UNITS 
(ug/Lor ug/Kg) uq/Kg 

CAS . NUMBER COMPOUND NAME RT EST. CONe. Q 
====.=========~=:;:== ============================= :;::======= ="======.====== ====== 

1.0-00-0------ UNKNOWN 5.30 430000 J 

v--

(~-) 

"FORM I SV-TIC 3/90 



INDIVIDUAL DATA SHEETS 
Pesticides/PCBs 



(~' 

EA Laboratories 
Pesticide/PCB Report Sheet 

EA Number: Project/Client: 
Matrix: 
Date Received: 

NOS INDIAN HEAD 
SOIL Units: ug/Kg 

Dilution Factor: 

11951 
or ppb 

1 
30g 

10mL 
Date Extracted: 
OateAnalyzed: 
Percent Moisture 

Ahalyte 

12/30/92 
12/30/92 
01/05/93 

48 % 

Extraction volume: 
Final volume: 

WITHIN DRUM 
Detection 
Limit 

-~~~~-----------~-----~-~--~-------~--------~.--'--------------------~---Pesticides: 
ALDRIN ND 7.7 
alpha BHC ND 7.7 
beta BHC ND 7.7 
delta SHC ND 7.7 
gamma, aHC 1.2 ;J 7.7 
CHLORDANE ND 150 
4,4'-DDD ND 15 
4,4'-DDE ND 15 
4,4'-DDT. ND 15 
DIELDRIN ND 15 
ENDOSULFAN I ND 7.7 
ENDOSULFAN II ND 15 
ENDO$ULFAN SULFATE ND 15 
:ENQRIN 19 15 
ENORlNALDEHYDE ND 15 
HEPTACHLOR ND 7.7 
HEPTACHLOR EPOXIDE NO 7.7 
METHOXYCHLOR NO 77 
TOXAPHENE NO 150 
PCBS: 
AROCLOR 1016 NO 77 
AROCLOR 1221 NO 77 
AROCLOR 1232 ND 77 
AROCLOR 1242 NO 77 
AROCLC>R 1248 NO 77 
AROCLoR 1254 NO 150 
AROCLOR 1260 NO 150 
-~-~-~--... ------... -------------------------------.---~---------.----------
ND: Indicates not detected. 
J : Indicates an estimated value. 
E: .Exceeds the linear range of calibration 



(~. 

. project/Client: 
Mattix: 
.Date Received: 
Date Extracted: 
Date Analyzed: 
Percent Moisture 

EA LabOratories 
Pesticide/PCBReport Sheet 

NOS INDIAN HEAD 
SOIL 
LAB GEN~RATED 
12/30/92 
01/05/93 

o % 

METHOD BLANK 

EANumber: 
units: 
Dilution Factor: 
Extraction volume: 
Final volume: 

PBLl( 1500 
ug/Kg or ppb 

1 
30g 

10mL 

Detection 
Limit 

--~-~-----------~-----~-------------------------~.-~--------~--.---------Pesticides: 
ALDRIN ND 4.0 
alpha BHC ND 4.0 
beta BHC ND 4.0 
delta SHC ND 4.0 
gamma BHC NO 4.0 
CHLORDANE NO 80 
4,4'-000 NO 8.0 
4,4'-DOE NO 8.0 
44'-ODT NO 8.0 
DfELORIN NO 8.0 
~NDOSULFAN I NO 4.0 
ENDOSULFAN II NO 8.0 
ENDOSULFAN SULFATE NO 8.0 
ENDRIN NO 8.0 
ENORIN ALDEHYDE NO 8.0 
HEPTACHLOR NO 4.0 
HEPTACHLOR EPOXIOE NO 4.0 
METHOXYCHLOR NO 40 
TOXAPHENE NO 80 
pcas: 
AROCLOR 1016 NO 40 
AROCLOR 1221 NO 40 
AROCLOR 1232 NO 40 
AROCLOR 1242 NO 40 
AROCLOR 1248 NO 40 
AROCLOR 1254 NO 80 
AROCLOR 1260 ND 80 
-~--~-~--~--~-----------------------.------------~-----~------~-.--~----
ND: Indicates not detected. 
J : Indioates an estimated value. 
E: Exceeds the linear range of calibration 



INDIVIDUAL DATA SHEETS 
Explosives 



1 o METHOD 8330 EXPLOSIVES ANALYSIS DATA SHEET 

Lab Name: EA LABORATORIES Contract: 

Lab Code: EAENG Case #: . SAS **: SDG: 

Matrix: (soil/water) SOLID Lab Sample ID: 

Sample wt/vol: 2.0 9 Lab File ID: 

Level: (low/med) LOW Date Received: 

% Moisture: 48% Date Extracted: 

Extraction: SONC Date Analyzed: 

GPC Cleanup:{Y/N) N pH: Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or Ug/g) 

I 
I 
1 
1 
1 
I 
I 

.. I 

C/J 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , ,. 

2691":41-0--
121-82-4---
99-35-4--,...-
99-65-0----
98-95-3----
479-45-8---
118-96-7--'-
606-20-2---
121-14-2---
99-99-0----
88"'72-2--"'-
99-08-1-"'--

HMX_---_______ ..,.....; __ _ 
RDX ______________ ~------------
1,3,5-iRINITROSENZENE __ --__ 
1 ,3-DINITR06ENZI::NE_. _________ ___ 
NITRQSENZENE. __ - .......... - ______ - __ 
TETRYL __ ~~~~-__ ----__ ------
2,4,6-TRINITROTOL-UENE ___ ---
2,6-DINITROTOLUENE_ .......... - ____ ......... _ 
2,4-0INITROTOLUENE~ _______ ~ 
4-NliROTOLUENE--'-__ ---__ -----_ 
2-NITROTOLUENE ____ -..__--
3-NITROTOLUENE _______ - ____ - __ 

0.77 
0.77 
0.38 
0.38 
0.38 
1.2 

0.77 
0.77 
0.38 
0.77 
0.77 
0.77 

I 
I 

EPA SAMPLE NO. 

:WITHIN DRUM 
I I ________ ~------

WITHIN DRUM 

9~11951 

12318321.D05 

12/30/92 

12/30/92 

12/31/92 

1 

Ug/g 
Q 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

I--.,......------~~~----~--------------~--~--- ___ ~~ ________ --___ -

o FORM I 9330 2/88 



1 EPA SAMPLE NO. 
r' ~-) 

METHOD 8330 EXPLOSIVES ANALYSIS DATA SHEET 

Lab Name: EA LABORATORIES 

Lab Code: EAENG Case #: 

Matrix: (soil/water) SOLID 

Sample wt/vol: 2.0 9 

Level: (I ow/med ) LOW 

% Moisture: N/A 

Extraction: SONC 

GPC Cleanup:(Y/N) N pH: 

Contract: 

SAS #: 

I 
I 

:METHOD BLANK 
I 1_..,--....-_ ........ ____ -

SDG: WITHIN DRUM 

Lab Sample ID: E:BLK1502 

Lab File ID: 12318321.D03 

Date Received: N/A 

Date Extracted: 12/30/92 

Date Analyzed: 12/31/92 

Dilution Factor: 1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/g) 

ug/g 
Q 

I 
I 
I 
I 
I 
t 
I 
I 

(····1 
,f 

j' 

o 

2691-41-0-~ HMX ______________________ -------
121-82-4 --- RDX _______ ------__.. __ _ 
99-35';"'4---~ l,3,5-TRINITROBENZENE ____ _ 
99-65-0---- 1.3-DINITROBENZENE ______ _ 
98-95-3---- NITROBENZENE __ --___________ __ 
479-45-8--- TETRYL_~ __ ~---__ ------..,__--
118-96-7--- 2,4,6-TRINITROTOLUENE_-__ --..-
606-20-2--- 2,6-DINITROTOLUENE ______ _ 
121-14-2--- 2,4-DINITROTOLUENE ________ -
99-99-0---- 4-NITROTOLUENE __ - ___ ....o..-__ ~ 

88-72-2---- 2-NITROTOLUENE ______ ------
99-08-1---- 3~NITROTOLUENE _____ __..--__..--_-

FORM I 8330 

0.40 
0.40 
0.20 
0.20 
0.20 
0.60 
0.40 
0.40 
0.20 
0.40 
0.40 
0.40 

u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

2/88 
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COASTuTO. 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

141 Suburban Road • 
751 S. Kellogg, Suite A • 

6006 Egret Court • 
4765 Calle Quetzal • 

4570 Campus Drive • 
2400 Cumberland Dr. • 

340 County Road, No.5. 

December 21, 1992 

Mr. Franko Godoy 

San Luis Obispo, CA 93401 
Goleta, CA 93117 
Benicia, CA 94510 

Camarillo, CA 93010 
Newport Beach; CA 92660 

Valparaiso, IN 46383 
Westbrook, ME 04098 

ABB Environmental Services, Inc. 
1400 16th Street, N.W. Suite 720 
Washington, DC 20036 

Dear Mr. Godoy: 

• (805) 543-2553 • 
• (805) 964,7838 • 
• (707) 747-2757 • 
• (805) 389-1353 • 
• (714) 252~2143 • 
• (219) 464-2389 • 
• (207) 874-2400 • 

Fax (805) 543-2685 
Fax (805) 967-4386 
Fax (707) 747-2765 
Fax (805) 389-1438 
Fax (714) 253-7733 
Fax (219) 462-2953 
Fax (207) 775-4029 

Please find enclosed the Reports of Analysis (ROA) for the samples 
received by the laboratory on December 15, 1992. This cover letter 
is an integral part of the ROA. 

Sample results are reported on our new Laboratory Information 
Management System (LIMS) Report of Analysis. Results are presented 
by sample and by analytical group. The LIMS ROA presents the 
resul ts for each analytical group on' separate pages. PQLs, 
methods, dilution factors, dates of preparation and analysis as 
well as any applicable footnotes all appear on the page(s) where 
the parameter is reported. Analytical data are approved for the 
reporting by a qualified reviewer by signature on the authorization 
page. 

If you have any questions or comments concerning this Report of 
Analysis, please do not hesitate to contact me or Geoff Pellechia. 
We appreciate your continued use of our laboratory for your 
analytical needs and look forward to working with you in the 
future. 

Sincerely, 

Coast-to-coast Analytical Services, Inc. 

~.&J.i~~ 
J...n laura .J .ofMear. a, supervisor 
1) ~Client Services 

LJO/dmt 

Enclosure 
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o 

COAST - TO­
COAST 
ANALYTICAL 
SERVICES 

Northeastern Division 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA - Goleta, CA - Benicia, CA - Camarillo, CA 
Newport Beach, CA. Valparaiso, IN - Westbrook, ME 

340 County Road, No.5- P.O. Box 720 • Westbrook, ME 04098 
(207) 874-2400 

Fax (207) 775-4029 

Coast-to-Coast Analytical services, Inc. Northeast Oi vision 
(CCAS) has completed analysis of your samples identified by the 
CCAS order number : WA510.0 6; sample number: 1.. This sample was 
analyzed in accordance with the methods noted on the Report of 
Analysis. Samples and associated QC samples metCCAS internal 
quality control except as noted on the Report of Analysis. The 
attached Report of Analysis, which consists of .1. page, is 
authorized for release by: . 

JAJLaura ~ara' 
~- Client Services Supervisor 



COAST - TO· 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

·San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5· P.O. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

c:::t.J:ENl': FRANl<O Gq)OY 

ABB Envinnnental SVcs., InC. 
1400 16th Street, N.W., Suite 720 
Wa$hingtcn, DC 20036 

Sample No. : ~-51006-1 
Report Date: 12/21/92 
PO No. : SE207668 

REPORI' OF AWlLYTICAL RESULTS Page 1 of 1 

'IM100-01 Soil 

RESULT 

SAMI?LED BY 

D.VON~ 

R 

DF PQL* 

12/08/9212/15/92 

'I'CLP*Extraction 
'I'CLP -Silver 

**** 
<0.50 

**** 
maiL 

1.0 **** 1311 
1.0 0.50 6010 

12/16/92 MV 
12/18/92 DN 

* POL (Practical Quantitatian Level) represents laboratory reporting limits and may not reflect sarrple­
specific reporting limits. Sarrple-specific limits are indicated by results annotated with '<I values. 

(1) Sample PreparatiCXl on 12/15/92 by MV 
(2) Sample PreparatiCXl on 12/16/92 by MV using 3010 

LJO/edh/djn/mv 

1 
2 



Coast-to-Coast Analytical Services, Inc. 
Northeastern Division (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO W-A51006 

~)PORT TO: FRANKO GODOY. 
ABBEnvironmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washing.ton, DC 20036 

INVOICE: ABE Environmental Svcs., Inc. 
2590 Executive Center Circle East 
Tallahassee, FL 32301 

Project Manager: Laura J. O'Meara 
ORDER DATE: 12/15/92 

PHONE: 202/797-6500 
FAX: 202/797-6501 

DUE: 18 DEC 

po: SE207668 

SAMPLED BY: D. VON BUSHBERGER DELIVERED BY: FED-EX DISPOSE: AFTER 14 JAN 

ITEM LOG NUMBER SAMPLE DESCRIPTION 
1 WA51006-1 TM100-01 

DETERMINATION 
TCLP-Silver 
TCLP*Extraction 
Elements Matrix Spike Sample 

.TOTALS 

ORDER NOTE: QCIII INDIAN HEAD 

CT .. -!{V .• OIC.E: ... ~ 
With Report 

SAMPLED DATE/TIME RECEIVED MATRIX 
08 DEC 1200 15 DEC SO 

METHOD 
6010 
1311 

OTY 
1 
1 
1 

1 

PRICE 
450.00 
105.00 

0.00 

555.00 

AMOUNT 
450.00 
105.00 

0.00 

555.00 

TOTAL ORDER AMOUNT $ 5 5 5 . 00 
This is NOT an Invoice 

JB/LJO 
12-16 Please contact CCAS promptly if you have any questions. 
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• Or ' • " , ~ 

141 Suburban Road 
751 s. KellQgg, Suite A 

6006 EgretCl. 
2400 Cumberland Dr. 

4765 Calle Quetzal 
340 CoUnty RoadNo. 5 

San Luis. Obispo, CA 93401 
• Go1eta,CA 93.117 

Benicia, CA 94510 
Valparaiso, Indiana 46383 

Camarillo, CA 93012 
• Westbrook,. ME 04092 

Client 
f!:IW~r:rJ~ 

Address. 11<"'b ~ tt.. 5t,NlAJ 
Project Name/Number IJ>S ~ ~ 
Bilt (Hdifferentthanabove) Address 

Sampler (Print and sign) 

Sample Description 
DatelTime # of Fill. 

CoU'o "Matrix Containers Pres. yin 

TM tOO-V I ~lsl l INA-IN 

v· v v 
I~ 
l~ 
~ 
I~ 

. Relinquished By ,?~te~e Received By 

(805) 543-2553 
(805) 964-7838 
(707) 747-2757 
(219) 464-2389 
(805) 389-1353 
(207) 874-2400 

FAX (805) 543-2685 
FAX (80$) 967-4386 
FAX (7(J7) 747"2765 
FAX (219)462-2953 
FAX (805).389-1438 
FAX (207) 775-4029 

•• i.iL Chain~fC~;tody 

ate j&.~ 

State 

• Subject to Availability 
Analysis. 

TC-LP MBn.;l-S 

ReJinquis~ed By 

ProjectMGR 

Copies To: 

DatelTime 

page_l_of~ 

Autb. !fiit. 

Remarks LabtD# 

-

Re~ivedBy 

b~BJ\--- Ji{il .. ~IIdJ'dJ4-----. 
~:O~'t1 !?-'If /'h~ /:z- -15"-9 ;;.!//! 11 U ~ 

~!r ~,-~~" . 
::J< REMARKS m ... 
ct 
..oJ 
a: 

~ 7 

1#'·'.···'··· Received By 

T 

fl .... , __ 
' •. ~---------...--...-----------------~ 

7 ~" 
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COAST. TO­
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
. Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 Fax (207)775-4029 

Coast-to-Coast Analytical Services, Inc _ Northeast ·Di vision· 
(CCAS) has completed analysis of your samples identified by the 
CCAS order number: WA51011; sample numbers: 1-10. These samples 
were analyzed in accordance with the methods noted on the Report of 
Analysis. Samples and associated QC samples met CCAS internal 
quality control except as noted on the Report of Analysis. The 
attached Report of Analysis, which consists of 2.Q pages, is 
authorized for release by: 
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COAST m TO­
COAST 
ANALYTICAL 
SERVICES 

Air, Wliter & Hazardous Waste Sampling, Analysis & ConsllItation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay. Laboratories 

San Luis Obispo, CA • Goieta,CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN. Westbrook, ME 

Northeastem Division (207) 874·2400 
340 County Road, No.5 • P.O. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

CLIENI': FAANKO r:¥:EXJY 
ABB Envi:rcnoetltal Svcs., InC. 
1400 16th Street, N.W., Suite 720 
WashingtO'l, OC 20036 

Barrple No. : 
~rt Date: 
PO No. 
Project 

WA-S1011-1 
12/21/92 
SE207668 
7800-00 

REPORI' OF .ANM.YTICAL RESULTS Page 1 of 1 

02SSXX0300XRFF 

PARAMETER RESULT 

Silver, Total 15 

Soil· 

SAMPLED BY 

O. VON BOSHBEIGE 
R 

OF PQ~* 

mg/kgdrywt 1.0 1.5 6010 

12/03/92 12/15/92 

12/16/92 ON 1,2 

*PQL (Practical Quantitatidrl Level) represents laboratory reporting limits and nay not reflect sanple­
specific reporting limits. Semple-specific limits are indicated by results ~ated with '<' values. 

(1) Sanple Preparatioo on 12/15/92 by 1:IN using 3050 
(2) ~sults for the U::S aSsociated with this semple were outside laboratory acoeptapce range. 

L.1O/edh/and/djn 
AL:l5ICi'XSXX2 
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COAST - TO­
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

Northeastern Division 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • ValparaiSO, IN , Westbrook, ME 

340 County Road, No.5' P.O. Box 720. Westbrook, ME 04098 
(207) 874·2400 

Fax (207) 775-4029 

q.IENI': FAANI<O GCDJY'. 
ABB Enviraanental Svcs., Ind. 
1400 16th Street, N.W., SUite 720 
WashingtO'l, xx:: 20036 

satrple No. : ~-5101l-1 
;Report pate: 12/21/92 
PO No. SE207668 
Project : 7800-00 

REPORI' OF ANALY'I'ICAL RESULTS Page 1 of 1 

SAMPIBDESCRIPI'ICN 

02SSXX0300XRFF Soil 

SAMPLED BY 

D. ~ BtlSHaER3E 
R 

SAMPLED DATE RECEIVED 

12/0~/92 12/15/92 

RESULT ONITS DF PQL* 1OOU.Y'ZED BY WI'ES 

Solids -Total Resi~ (TS) 99 wt% 1.0 0.10 ~/CIPSCM 12/16/92 JF 

* PQL(PxacticaJ. Quantitationlevel,) represents laboxatoJ;y reporting limits and l\lay not reflect sanple­
Specific reporting limits. Sarrple-specific limits are indicated by results annotated with 1<1 valuel;l. 

(1) ScuTple pJ;"eparatiO'l on 12/15/92 by JF 

LJO/edh/baC;/jf 
.AL15WCXXSXXl 

1 
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COAST u TO· 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • C"marillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5· P.O. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

CLIENr: FRANI<O GCDOY 
Sarrple No. : WA-Sl011-2 
Report Date: 12/21/92 

ABB Envirormental Svcs., Inc. 
1400 16th Street,N.W., Sul;te 720 
Washingtoo., DC 20036 

PO ]:qo. SE207668 
Project 7800~00 

REPORI' OF AW\LYTIcu. RESOLTS Page 1 of 1 

·OlSSXXQXlOXAXF 

PARAMETER RESOLT 

Silver, Total 2.3 

Soil 

S1IMPlm>. BY 

D. VON BOSH6ERSE 
R 

DF PQL* 

mg/kgdrywt 1.0 1.5 6010 

$1IMPLED DATE RECEIVED 

12/04/92 12/15/92 

12/16/92 DN 1,2 

* FQL (Practical Quantitatian level) represents lalx>ratoJ:Y reporting limits and may not reflect sanple­
specific reporting limits. Sarrple~specific l:imits are indicated by results annotated with I < I values. 

(1) Sc\nl?le preparatioo on 12/15/92 by 1fN using 3050 
(2) Results for the res associated with this sarrple Wlere outside laboratory acceptance range. 

lJO/edi1/Qnd/djn 
~SICP,X:S)CX2 
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COASTaTOa 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
NewportBeach, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

c..mNI': FAANI<O GCDOY 
~ Enviror.mentalSvcs.,. Inc_ 
1400 16th Street, N.W., Suite 720 
WaslUngtcn, IX: 20036 

Sample No. : ~-51011-2 
Report Date: 12/21/92 
PO No. SE207668 
PrcOect 7800-00 

REPCRr OF AWU..'Y'I'ICAL RESULTS Page 1 of 1 

SAMPLE DESCRIPTIru 

01SSXXOXlOXAXl=' Soil 

pARAMETER RESULT tlNITS 

Solids"Total Residue (18) 99 wt% 

m:IMPLED. BY 

D. ~.BUSHBEmE 
R 

DF PQL'" 

~ DATE RECEIVED 

12/04/92 12/15/92 

1.0 0.10 CLP/CIP SOW 12/16/92 JF 

* PoL (Practical Quantitatian level) represents laborato:ry reporting l~ts and nay not reflect sanple­
speoific reporting limits. Sanple-specific limits are indicated by results annotated with '<' values_ 

(l) Sanple Preparaticn an 12/15/92 by JF 

IJO/edh/bac/jf 
ALl5~ 

1 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA. Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5· P.O. Box 720. Westbrook, ME 04098 Fa" (207) 775-4029 

CLIENt: FAANKO GCDOY 
.ABa Enviror.mental Svcs. i Inc. 
1400 l$thStreet, N.W., SUite 720 
Washingtcn, DC 20036 

Sanple No. : 
Report Date: 
PONe. 
Project 

WJ\-51011-3 
12/21/92 
SE207668 
7800-00 

JmPORI' OF ANro.iYTICAL RESULTS Page 1 of 1 

01S$XX2X2sXBXF 

PARAMETER RESULT 

Silver, 'I'otal 4.6 

Soil 

UNITS 

SAMPLED BY 

D. VONBOSHBll:RGE 
R 

DF PQL* 

mg/kgdrywt 1.0 1.5 6010 

12/07/92 12/15/92 

12/16/92 DN 1,2 

* PQL (Practical Quantitation revel) represents laboratory reporting l:imits and may not reflect sanple­
epecific reporting l:imita. Sanple-specific l:imits are indicated by results annotated with '<' values. 

(1) Sanple Prepa.raticn on 12/15/92 by M\T using 3050 

( I (2) Results for the lCS associated with this sartple 'Were outside laboratory acceptance range. 

o 

lJO/eOh/and/djn 
ALl5ICPX.SXX2 
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COAST - TO­
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hi\zardousWaste Sampling, Analysis & Consultation 
Certified Hazardo\,ls Waste, Chemistry, Bacteriology &. Bioassay Laboratories 

San LUisObispo,CA. Goleta,CA oBenicia,CA. CamarilIo,CA 
Newport Beach, CA 0 Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 COUIity Road, No.5 0 P.O. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

CLIENl': FAANI<O GCDOY 
ABE . Ji:nvi~tal Svcs. i Inc. 
1400 16th Street, N.W., SUite 720 
Washingtcn,DC 20036 

Sarrple No. : WA-51011-3 
Report Date: 12/21/92 
PO No. SE207668 
Project : 7800-00 

REPORl'OF ANALYTICAL RESULTS Page i of 1 

Ol.SSXX2X25XBXF Soil 

SAMPLED BY 

D. VON SUSHBElGE 
R 

.12/07/92 12/15/92 

RES011r DF PQL* ANALYmD BY roms 

Solids-Total Residue (TS) 100 wt% 1.0 0.10 CLP/CIP SOW 12/16/~2 JF 

* POL (Practical Quantitation revel) representslaboratoJ:y reporting limits and mayI30t reflect sanple­
specific :reporting limits. S8llJlle-specific limits are indicated by results annotated with '<' values. 

(l)Sarrple Prepara.ticn al 12/15/92 by JF 

LJO/edh!bac/jf 
ALl5WCXXSXXl 

1 



o 

COAST - TO­
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste SaIJ)pling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • CamariIJo, CA 
Newport Beach, CA • ValparaiSO' IN • Westbrook, ME 

Northeastern Division (207) 874.2400 
340 County Road, No.5. P.O. Box 720- Westbrook, ME 04098 Fax (207) 7754029 

CLIENI': ~ GCIJOY 
.ABB Envircnnental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtcn, DC 20036 

SAMPLEDESCRIPl'ICN 

01SSXXClX57XCXF 

RESULT 

Soil 

Sanple No. : 
Rep:>rt Date: 
PO No. 
Proje~ 

~BY 

WA~S1011-4 

12/21/92 
SE207668 
7800-00 

Page 1 of 1 

D.VON~ 

R 
12/07/92 12/15/92 

DF PQL* 

Silver, 'Ibtal <1.5 mg/kgdxywt 1.0 1.5 6010 12/16/92 DN 1,2 

* PQL(Practic.:U Quantitatian Level) represents laboratory reporting lUnits and may not reflect sanple­
specific reporting lUnits. Sanple-speci£ic limits are indicated by results annotated with '<' values. 

(1) Sanple l?repax'aticn on 12/15/92 by MV using 3050 
(2)-R,esults for the I£S associated with this sanple were outside labOratory acceptance range. 

LJO/edh/tmd/djn 
ALlSICl'XSXX2 
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COAST - TO­
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • CamariiIo, CA 
Newport Beach,CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

CL!ENr: ·FAANRO GCDOY 
ABB ~:rc:Q;nental SvcI3., Inc. 
1400 16th Street, N.W., Suite 720 
Washlngtcn, DC 20036 

SAMPLE DESOUPTI(E 

01Ssxx.OXS7XCXF Soil 

S$lple No. : ~~51011"'4 
Report Date: 12/21/92 
Kl No. SE207668 
Prcdect : 7800-00 

Page 1 of 1 

SAMPLED BY $MPLED DATE RECEIVED 

D. VONBOSHBER3E 
R 

12/07/92 12/15/92 

RESULT tlN:tTS DF POL* ~YmD BY roms 

Solids-Total Reeidue (TS) .99 wt.% 1.0 0.10 CLP/CIP SOW 12/16/92 JF 

* I?QL (Practical. Quantit~.tian Level) represents laboratory reporting limits and may not reflect sarrple­
specifiC reporting limits. Satrple- specific limits are indicated by results annotated with I < I values. 

(1) Semple Preparaticn an 12/15/92 by JF 

LJO/edhjbac/jf 
ALl.5w::::xxs:xXJ. 

1 
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COAST. TO· 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratori~s 

San Luis Obispo, CA - Goleta, CA - Benicia; CA - Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5- P.O. Box 720 - Westbrook, ME 04098 Fax (207) 775-4029 

CLIENl': .FAANJ<O GCIX)Y 

.ABB Envi:rt:nnelltal Svcs _, Inc. 
1400 i6thStreet, N.W., SUite 720 
WliShingtoo, PC 20036 

Sanple No. : WA-51011 '-5 
Report Date: 12/21/92 
PO No. SE207668 
Prodect 7800-00 

REPORr OF .AlW.YTICAL RESULTS Page 1 of 1 

SAMPLE DESCRIPI'ICN 

OlSSXX2X75XBXF 

RESULT 

Sil VE!r, 'Ibtal. <1.5 

Soil 

SAMPLED BY 

D. VON EUSHBERGE 
R 

DF PQL* 

mg/kgdrywt 1.0 1.5 6010 

12/07/92 12/15/92 

12/16/92 'DN 1,2 

* PQL (Practical Quantitatian level) represents laooratory reporting limits and may not reflect sanple­
specific reporting limits .. Semple-specific limits are incllcated by results annotated with '<' values. 

(l)Scutple Prepara.tioo on 12/15/92 by MV using 3b50 
(2) Results for the u::s associated with this sanple were outside laboratozy acceptance range. 

lJO/edh/anP/djn 
ALJ.5ICPXSXX2 



COAST D TO. 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratori.es 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach,CA. • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Roacl, No.5. P.O. Box 720. Westbrook, ME 04098 Fax (207) 775-4029 

CLIENI': FAANl<D GCJ;>Cn 

.ABB Envirc:nnental SvCS., Inc. 
1400 16th St~t, N.W., Suite 720 
Wash:i.ngtcn, DC 20036 

Sanple No. : WA-S1011-S 
Report Date; 12/21/92 
!?ONo. SE207668 
Project 7800.-00 

REPORI' OF AWU.YTICAL RESULTS Page 1 of 1 

SAMPLE OESCRIPl'IOO SAMPLED BY 

01SSXX2X75XBXF Soil O. VON BOSHBElm: 12/07/92 12/15/92 
R 

PARAMETER RESULT UNITS OF PQL* 

, 
Solids-Total Residue (TS) 99 wt% 1.0 0.10 CLP/CIP SCM 12/16/92 JF 

* ~L (Practical Quantitatian I.evel) represents laboratory reporting l:iinits and may not reflect sarrple­
specific reporting limits. Semple-specific limits are indicated by results annotated with '<' values. 

(1) Sanple Preparaticn an 12/1S/92 by JF 

LJO/edh/I:;iac/j£ 
ALlSw:xxsxn 

1 
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COAST - TO­
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry,B,acteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • 'Camarillo, CA 
Newport Beacn, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

SanpleNo. : 
c::tJENr: 'FAANl<O GCDOY Report Date: 

WA-51011-6 
12/21/92 
SE207668 
7800-00 

.ABB EnvircnnentalSvcs., Inc. 
1400 16th Street, N.W., Suite 720 
WCi$hingtc:tl, DC 20036 

PO No. 
Project 

REPORI' OF AmU.YTICAL RESULTS 

OlSSXX0X25XLYF Soil 

SAMPLED'BY 

O. VON BUSH:BER3E 
R 

Page 1 of 1 

11/18/92 12/15/92 

RESOLT UNITS OF PQL* MB:IHCD AmU.Y"ZED BY NJI'ES 

Silver, 'Ibtal 1.8 mg/kgdrywt 1.0 1.5 6010 12/16/92 ON 1,2 

* POL (Practical Quantitatioo. revel) represents laboratory reporting limits and may not :reflect sarrple­
specific reporting limits. sartple-specific limits are indicated by results annotated with '<' values. 

(1) Sanple Preparatioo on 12/15/92 by M\T using 3050 
(2) Results for the u:s aSsociated with this sarrple were outside laborcitory acoeptanoe range. 

LJO/edh/Gnrl/djn 
ALl5ICPXSXX2 
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COASTQ TO· 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 Fax (207) 7754029 

CLIii:Nr: FAANl<D GCDOY 
ABB Envircnnental Svcs., Inc. 
1400 16tn Street, N.W., Suite 720 
Washingtcn, IX: 20036 

San'ple No. : ~·51011-6 
Report Date: 12/21/92 
PO No. SE207668 
Prodect 7800-00 

REPORI' OF ANALYTICAL RESOL'rS Page 1 of .1 

SAMPIE OESCRIPI'ICli 

01S'Sxx0X25XLYF Soil 

SAMPUD BY 

O. VON BtJSHBE:RGE; 
R 

11/18/92 12/15/92 

PARAMETER RESULT tlNITS OF PQL* AW\L"YZEO BY roms 

Solids-Total Rej;:ddue (TS) 98 wt% 1.0 0.10 CLP/CIP SOW 12/16/92 JF 

* PQL (Practical Quantitatian Level) represents l~ratoryreporting Hmits and may not reflect sanple­
specific reporting limits. Semple-specific limits are indicated by results annotated with I < I values. 

(1) Sanple preparaticn an 12/15/92 by JF 

IJO/edh/bachf 
ALlSw::xxsxXl 

1 
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COAST B TO· 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA- Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

c:LIENl': FAANKO' GCDOY 
S8nple No. : WA-51011-7 
Report Date: 12/21/92 

ASs Envirormental Svcs., Inc. 
1400 16th St~et, N.W., Suite 720 
washingtO'l, xx:: 20036 

PO 'No. SE207668 
Prcdect 7800-00 

REPORI' OF ANAl.jYTICALRESULTS Page 1 of 1 

SAMPLE, DESCRIFI'ICE 

02SSXX;0275XLXF soil 

RESULT UNITS 

SAMPLED BY 

O. VON BU'SHBERGE 
R 

SAMPLED DATE RECEIVED 

11/12/92 12/15/92 

OF ~L* ME'IHOO ANlU.Y'ZED BY roms 

silver, 'l'otal 24 mg/kgch:ywt 1.0 1.5 6010 12/16/92 ON 1,2 

* J::QL (Practical Quantitation level) represents laboratory reporting limits and mayoot reflect sanple­
specific reporting limits. SImPle-specific;: limits are indicated by results amotated with '<' values. 

(1) S8nple Preparaticn an 12/15/92 by MV using 3050 
(2) Results for the I.CS associated with this semple were outeide laboratory acceptance range. 

LJO/edh/ard/ djn 
ALl5ICPXSXX2 



( 

o 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology 4t Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN. Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

CLIENr": • FRANI<D GCDOY 
ASS Envircnnental Svcs., Inc; 
1400 16th Street, N.W., Suite 720 
Washingtcn, DC 20036 

Sample No. : ~-S1011-7 
Report Date: 12/21/92 
PO No. • SE207668 
Project : 7800-00 

REPCRr OF AWU.Y'I'ICAL RESULTS Page 1 of 1 

02SSXX0275XLXF Soil 

SAMPLED BY 

O. val BOSHBER:;E 

R 
11/12/92 12/15/92 

RESULT tlNITS OF PQL* AWU.YmD BY lUl'ES 

Solids-Total Residue (TS) 99 1.0 0.10 cr..P/CIP SC1Il12/16/92 JF 

*FQL (Practica1Quantitation level) represents laboratory reporting l:imits and nay not reflect sanple­
specific reporting limits. SBnl'le~specific l:imits are indicated by results annotated with '<' values. 

(1) Sample Preparaticn on 12/15/92 by JF 

1.JO!edh/lJac/jf 
ALl5~ 

1 
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COAST Q TO· 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, <;:A • Camarillo, CA 
Newport Beach; CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5' P.O. Box720 • We~tbrook; ME 04098 Fax (207) 775-4029 

CLIENl': FAANKO GCDOY 
ABB :e:nvirox:rnental SvCS., Inc. 
1400 16th St~et, N.W., Suite 720 
Washingtcn, DC 20036 

SAMPIE DESCRIPI'IOO' 

01SSXXQXS7XRXF Soil 

Sauple :No.: WA-51011-8 
Report Pate: ·12/21/92 
PO No. SE207668 
Project : 7800-00 

SAMPLED BY 

Page 1 of 1 

D. VON BUSHBER3E 
R 

11/12/92 12/15/92 

DF PQL* 

Silver ,Total 2.9 mg/kgdrywt 1.0 1.5 6010 12/16/92 ON 1,2 

* PQL (Practical Quantitation revel) represents laboratory reporting l~tj; and may not reflect sanple­
specific reporting limits. Sarrple-specific limits are indicated by' resultsannotatea with '<' values. 

(1) Sanple Preparaticn on 12/15/92 by 1!N using 3050 
\(2) Results for the lCS associatea with this sarrple were outside laboratory acceptance range . 

. lJO/edh/and/djn 
ALlSICPXSXX2 



(~.~ .. . \ 
I 

o 

COAST- TO. 
COAST 
ANALYTICAL 
SERVICES 

Cert':i~ :ater: Hazardous Waste Sampling, Analysis & Consultation 
I Ie . azar ous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

Northeastern Division 

San ~UiS Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
ewport Beach, CA • Valparaiso, IN • Westbrook, ME 

340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 (207) 874-2400 
Fax (207) 775-4029 

c:LIENi': FAANKO GCDOY 
JlBBEnvircr.mental $\res., Inc. 
1400 16th Stteet, N.W., SUite 720 
washingtctl, DC 20036 

SAMPLE DESCRlPrICN 

Soil 

lmSULT UNITS 

Semple No.: liA-51011-8 
Report Date: 12/21/~2 
PO No. SE)207668 
Prcdect 7800-00 

Page 1 of 1 

~BY ~ DATE RECEIVED 

1l/12/'fJ2 12/15/92 

DF PQL* 

Solids-Total Residue (TS) 98 wt% 1.0 0.10 CLP/CIP SOW 1~/16/92 JF 

* IQL (Practical ~titation ~vel) represents laboratory repbrting limits and may not reflect sarrple­
specific reporting limiis.Sarrpie-specific limits are indicat,ed by reS1,.1lts annotated with 1< 1 values. 

(1) Semple Pnaparatioo on 12/15/92 by JF 

lJO/edhjbac/jf 
ALl5~ 

1 



o 

COAST. TO· 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified. Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA. Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874.2400 
340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 Fax (207) 7754029 

c::t.IENI' : FAANI<O GC:DC:n;" 
~le No. : ~-51011-9 
~rt bate: 12/21/92 

ABB Envircnnental SvCS., Inc. 
1400 16th Street, N.W., Suite 720 
Wa$h:ingtal, DC 20036 

PO No. SE207668 
Prcdect 7800-00 

REPORI' OF AWU.oY'I'ICAL RESULTS Page 1 of 1 

SAMPLE DESCRIPI'ICN 

02SSXX2125XRYF Soil 

PAAAMSmR RESULT 

~BY 

D. VON BOSHBERGE 
R 

11/20/92 12/15/92 

DF PQL* ME'IHCD AWU.oYmD BY Wl'ES 

Silver, 'Ibtal 4.4 mg/kgdrywt 1.0 1.5 6010 12/16/92 DN 1,2 

'* PQL (Practical Quantitation level) represents laboratory reporting l:imits and may not reflect sanple­
specific reportmglimits. Sanple-specificlimits are indicated by results annotated with I < I values. 

(1) Sanple Preparatial on 12/15/92 by MV using 3050 
(2) Results for the ICS associated with this sarrple were outside laboratory acceptanoe range . 

. IJO/edh/and/djn 
ALlSICPXSXX2 



o 

COAST-TO­
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • CamariIIo,CA 
Newport Beach, CA. Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5. P.O .. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

CLIENI': FAANI<O G(l)(Y.{ 

Sarrple No. : WA-S1011-9 
Report Date: 12/21/92 

ABB Envircnnental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
washingtoo, IX: 20036 

PONe. SE207668 
Project : 7800-00 

REPClRI' QF ANALY'I1CAL RESOLTS Page 1 of1 

SAMPIE DESCRIPTICN 

02SSXX2125~YF Soil 

RESULT 

~BY 

p. VON BOSHaElJGE 
R 

DF PQL* 

S\MPLED DATE RECEIVED 

11/20/92 12/15/92 

ANAL'YZED BY ooms 

Solids~Total Residue (TS) 99 wt% 1.0 0.10 CLP/CIP SC1iI 12/1.6/92 JF 1 

* PQL (Practical Quantitation level) represents laboratoxy reporting limits and nay not reflect sanple­
specific reporting l:iJnits. Sarrple-spec;:ific l:imits are indicated by results annotated with '<' values. 

(1) Sample preparation an 12/15/92 by JF 

IJO/edh/bac/jf 
.ALl5~ 



o 

COAST ~ TO­
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified liazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA - Goleta, CA - Benicia, CA. Camarillo, CA 
Newport Beach, CA - Valparaiso, IN- Westptook, ME 

Northeastern Division 
340 County Road, No.5- P.O. Box 720 - Westbrook, ME 04098 

(207) 874·2400 
Fax (207) 77s.4029 

CLIENI': FRANI<O GCDOY 
.ABB Envirorxnental" Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
washingtCXl, DC 20036 

02SSXXaxsOXRFF 

pAAAMETER RESULT 

Soil 

8arrple No, : 
Report Pate: 
PO No. 
Project 

SAMPLED BY 

WA-51011-10 
12/21/92 
SE207668 
7800-00 

Page 1 of 1 

D. VON atJSHBE!RGE 
R 

11/30/92 12/15/92 

PF 

Silver, 'Ibtal 30 mg/kgchywt 1.0 1.5 6010 12/16/92 DN 1,2 

* PQL (Practic:al Quant;itatian revel) represents la1::l0ra.tory reporting limits and may not reflect sanple­
specific :reporting limits. Sarrple-~Cific limits are indicated by results annotated wJ.th '<' values. 

(1) Sanple preparatioo al 12/15/92 by MV using 3050 
(2) Results for the u:s associated with this sarrple 'Were outside laboratory acceptance range. 

lJOjedh/aro./djn 
:ALl.5ICPXSXX2 



o 

COAST" TO­
COAST 
ANALYTICAL 
SERVICES 

Air,Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified·Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

. . 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA. Valparaiso, IN. Westbrook, ME 

. Northeastern DiviSion (207) 874-2400 
340 CQuntyRoad, No.5 .• PD. Box 720 • Westbrook, ME 04098 Fax (207) 7754029 

CUENr: .l\'AANl<DGCDOY 
,ABB EnviXQ:Jnental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
wash:l.ngtcn, Ix:: 20036 

Sartple No. : 
Report Date: 
PO NO. 
Project 

WA-51011-10 
12/21/92 
SE207668 
7800-00 

Rll:PORI' OF ANALYTICAL RESULTS Page 1 of 1 

$MPLE DESCRIPTICN 

Q2SSXXOXSOXRFF Soil 

RESULT ONri'S 

SAMPLED BY 

D. \lW BUSHBERGE 
R 

DF PQL* 

11/30/92 12/15/92 

SoHds-'l'otalResidue (TS) 99 wt% 1.0 0.10 c:t.P/CIP SCM 12/16/92 JF 

* PQL (Practical Quantitatian level) represents laborato:ry reporting l:imits and nay not :reflect sanple­
specific reporting limits. satrple-specific l:imits are indicated by reSl.1lts annotated with '<' values. 

(1) Sanple Preparaticn an 12/15/92 by JF 

IJO/eQh/bac/jf 
At.l.5wqot$XlO. 

1 



Coast-to-Coast Analytical Services, Inc. 
Northeasterl1 Division (207) 874-2400 

CONFIRMATION Page 1 

(
.9;)RDER NO W -A51 0 11 

dEPORT TO: FRANKO GODOY 
ABBEnvironmental Svcs.,Inc. 

INVOICE: 

1400 16th Street, N.W., Suite 720 
Washington, DC 20036 

ABB Environmental Svcs., Inc. 
2590 Executive Center Circle East 

Project Manager: Laura J. O'Meara 
ORDER DATE: 12/15/92 

PHONE: 202/797-6500 
FAX: 202/797-6501 

DUE: 17 DEC 

PO: SE207668 

Tallahassee, FL 32301 . PROJECT: 7800-00 

SAMPLED BY: D. VON BUSHBERGER DELIVERED BY: FED-EX ,DISPOSE: AFTER 14 JAN 

ITEM LOG ~EESAMPr.,;§i DESCRIPIION 
1WA51011-1 02SSXX0300XRFF . 

( 2 

DETERMINATION 
Silver, Total 
Elements Sample preparation 
Solids~Total Residue (TS) 
Elements Matrix Spike Sample 
Elements MSDuplicate Sample 

TOTALS 

LOG. NUMBER 
WA.51011-2 
WA51011-3 
WA51011-4 
WA51011-5 

·WA51011-6 
WA51011-7 
WAS10,ll-8 
WA51011-9 
WA51011-10 

SAMPLE DESCRIPTION 
o lSS}OCOX1 OXAXF 
01SSXX2X25XBXF 
01SSXXOX57XCXF 
01SSXX2X75XBXF 
01SSX}{OX25XLYF 
02SSXX027SXLXF 
01SSXXOX57XRXF 
02SSXX2125XRYF 
02SSXXOXSOXRFF 

DETERMINATION 
Silver, Total 
Elements Sample preparation 
Solids-Total Residue (TS) 

TOTALS 

ORDER NOTE: QCIII INDIAN HEAD 
Prices include RUSH surcharges 

C5:0IGE
: 

With Report 

SAMPLED DATE/TIME RECEIVED MATRIX 
03 DEC 1330 15 DEC SO 

METHOD QTY PRICE AMOUNT 
6010 1 20.00 20.00 

1 23.00 23.00 
CLP/CIP SO 1 0.00 0.00 

1 43.00 43.00 
1 43.00 43.00 

1 129.00 129.00 

SAMPLED DATE/TIME RECEIVED MATRIX 
04 DEC 1630 15 DEC SO 
07 DEC 0815 
07 DEC 0830 
07 DEC 0845 
18 NOV 1300 
12 NOV 1300 
12 NOV 1330 
20 NOV 1300 
30 NOV 1300 

METHOD . OTY PRICE AMOUNT 
6010 9 20.00 180.00 

9 23.00 207.00 
CLP/CIP SO 9 0.00 0.00 

9 43.00 387.00 

TOTAL ORDER AMOUNT $516.00 
This is NOT an Invoice 

12-16 Please contact CCAS promptly if you have any questions. 



COAST. TO· 
COAST 
ANALYTICAL 
SERVICES 

Bill (If different than above) 

Sampler (Print and sign) 

141 Suburban Road 
751 s. Kellogg; Suite A 

6006 Egret:Ct. 
2400 Cumberland Dr. 

4765 Calle Quetzal 
340 County Road No. 5 

Sample Description 

SSXXO KIO XA )(F 

'SS'/:I.. 'LX 25XB XF! 

0155 'f..XO PCS1'f..(. XF 

OISSP«UT5XgXF-

01..SS¥JI..O 3OOt..f<.PF 

By 

San Luis Obispo, CA ·93401 
Goleta, CA 93117 
Benicia, CA 94510 

Valparaiso, Indiana 46383 
Camarillo, CA 93012 
Westbrook, ME 04092 

(805) 543-2553 
(805) 964-7838 
(lCYl) 747"2757 
(219) 464-2389 
(805) 389-1353 
(2(1])874-2400 

FAX (805) 543-2685 
FAX (805)967-4386 
FAX(7(1l) 747-2765 
FAX (219) 462-2953 
FAX (805) 389-1438 
FAX.(2(1]) 775-4029 

• Stibject to AvallabiUty 
Analysis 

Chain ofCustoQy 
page_I_OfL 

ProjectMGR 

Copies To: Auth. Init. 

Remarks lab 10# 

Tep 

DatelTime 



.' '. ,. , •.. ,'" 
.' .. , , • 

• PLEASE PRINT IN PEN 

CJientA&>s - E-S 
Address 

Project NameINumber 

Bm (H different than 8bov.a) 

Sampler (Print and Sign) " 

141 SubUrban ROad 
751 S. Kellogg, Suite A 

6006 Egret Ct. 
2400 Cumberland Dr. 

4765eane Quetzal 
340 COunty Road No. 5 

San Luis ObiSpo, CA 93401 
Goleta, CA 93117 
Benicia, CA 94510 

ValparaisO"Indiana 46383 
Camarillo,CA 93012 

Westbrook, ME 04092 

SampleD~ription 
Datemme # of Filt. 

CoWd "Matrix, Containers Pres, yin 

o 
DJ 

02>5X~'2-1 
oz.> 5 '/;XOxr;() 

(805) 543-2553 
(805)964-7838 
OfJ7) 747-Xl57 
(219) 464-2389 
(805)389-1353 
(2f1l) 874-2400 

~ 

FA)«805)54S-2685 
FAX (805) 967-4386 
FAX 0ffl'J 747-2765 
FAX (219)462-2953 
FAX (80S) 389-1438 
FAX (2(17),715-4029 

* Subjectta .AvaUabiUty 
'Analysis 

ChainofCustOQ y 

pagelof~ 

PfOjectMGR 

,Copies To: AUth.lnit. 

Remarks Lab 10 # 
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Client: ABS Environmental Services,..; Souza,Work Order: WA51 006 

ANALYSIS AND QUALITY CONTROL 
DOCUMENTATION 

Prepared By: 

COAST-TO-CCAST ANALYTICAL SERVICES, INC. 
NORTHEASTERN DIVISION 

20-Dee-92 

dtdJ. 
Reviewed and Approved by: > (~~ 

Laboratory Quality Assur nee 

'\ 

C2) 

': .... ::> 
;~':l 

C:::l 

Col 

~ : "\ 
\ .. 
\:~ )": 
~./ 
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~/ 

.~. 

Cli9nt ABa Environmental Services - SOl:lza 

LEVEL ill REPORT 

Level'" documentation consists of the foUowing components for specific types of analyses: 

Sectioil 
INORGANIC ANALYSES FOR METALS 

CHAIN OF CUSTODY 

o 
o 
o 
o 

o 
o 
o 

Type of. Documentation 

METHODS AND CHRONOLOGY OF ANALYSIS 
METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS 
SUMMARY REPORT 
RAW DATA 

CONFIRMATION 
CHAIN OF CUSTODY RECORDS 
CORRESPONDENCE 

C::) 

r···) 

.. ) 

C:~J 

c.:> 
"-> 

.0 
) 

~_J 

20-Dec-92 



o 
, C,(-en": r ABBEl'lvlronmental Services - Indian Head 

~, 
'I 

Methods and Chronology of Analysis 

METHODS OF ANALYSIS CHRONOLOGY OF ANALYSES 
Date Date 

Parameter Method Description CCAS Sample of Sample 
No. Sample Nos. Received Chemical 

Preparation 
TCLPExtractloli 131.1 Toxicity Characteristic leaching Procedure WA5100.S-1 15-0ec-92 '15-0ec-92 
Silver, TClP 6010 Atomic Emission, Inductively Coupled Plasma WA5100S.-1 15-Dec-92 lS-Dec-92 

Notes: 
Unless otherwise indicated. analytical methods are from (1) "MethOds olChemical Analysis of Water and Wastes," EPA-600/4-79-020, 

Revised March, 1983, or (2) "Test Methods for Evaluating Solid Wastes," EPA SW-84S, Revised November, 1985. 

~Th,e Onutlon Factor (OF) Indicates whether a sample, prepared in accordance with the analytical method protocol, was diluted prior to analysis. 
The Dilution Factor could also Indicate that a smaller aliquoUhan specified in the method was utilized for sample preparation and analysiS. 
For example, a dilution factor of 5 means that the sample was effectively diluted by a factor of 5 prior to analysiS, i.e., fhesample was analyzed 
at 20% Its reported concentration. 

, For TClP Extraction, "Date of Sample Chemical Preparation" is the date on which the TCLP eXtraction was begun. For other parameters, 
"Date, of SampleChernical Preparation"is the date on which the TClP extract was subjected to acid digestion. 

Date 
of 

Instrument 
' Analysis 

18-0ec-92 

c:..:J 
C:J 
t.:.;) 

c.::> 
c:> 
LtJ 

,~ 
'J 

2O;.Oec-92 

Dilution : 

Factor * 

1.0 



. n -~/ 
Client: -ABB'Envlronmental Servlc:es -Indian Head 

~ 

Method Blank and Laboratory Control Sample Results 

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS 
Date Date Concentration Practical Measured 

of of Units Measured Acceptance Quantitation Units True Value Value 

-Parameter Prep Analysis in Blank Range Level· 
Silver . 16-0ec-92 lB-OSC'-92 .• mg/L < 0.015 < 0;015 0.015 mg/L 1.25 

& 1S':'Oec-92 tB-Dec-92 mg/L < 0.015 < 0;015 0;015 
-

• Practical Quantitatlon level Is the lOWest concentration measurable for samples with normal chemical and physical comp.ositlon 
during routlneJaboratory operations. 

DATA QUALITY COMMENTS: 
Results of all Quality.control. measurements are within the. laboratory and method specified acceptance range except as noted. 

& Indicates the TClPExtraction Btank extracted concurrently with CCAS Sample No. WA5100S-1. 

;: F~i-

1.24 

- -

Percent Acceptance 

Recovered Range 

(%) 
99.2 BO-12O 

- -

\ 

- -

C:J 
c:::> 
C::J 

'-") 

C:) 

~ --

20-Dec..;92 

Acceptance 

Range 

(mg/kg) 

--- - --- -



o Client: ABB EnviroDll1ental Services - Indian Head 

L) 

o· 

SU1lUll41'Y Repon 

Inorganic WoratOfl SumllUllY Repon 

("I r"\ .... " n I"' 
~) .~! "_; :; Li J 

An sample analyses for elements referenced by this Quality Control Report were routine and were 
conducted in accordance with appropriate analytical protocols and laboratory standard operating 
procedures except as noted. 

CCAS Sample Nos. WA51Q06-1 
X Check here if all analyses were routine. 



Aead and UnderstCiodBy 

Date Signed Date 
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COAST-TO-COASTANALYTICA~:SERVICES: .JNCl~.:f., ELEMENTS::SECiION:i:, 
. '" ;~: :',:; ';: ':',: ' ;,' ,·,;~~;,,~:~:;:~,:~',"-~'.{t~,~~~~~·:;:~tTCtP,;~qnQ~~QS~~:;;:~:;: })l~::;g'itfi;:*i;;J;;:;;;:,:;j:fL,,:·:\::·-;i·i,:·::;:":l.'];:,:;.:;'.':;::'.:::ti·~,:;: 

, ' 

ABB ~PU:NUMBER 
':, 
CUENTNAME 

, MATRlX 

,C) Weight of Weigh BOat 
,+we •• 

D)Weight of Wtii¢t 'BOa 

~""'diJ. 
IS) Toc.J Weight otWell. 

(c-D, 
'F) WeiGht Of l=illrate V .... 

+Fi~ 
G,Welght ot J..kIuid PriaN 

(F-A, 
H) Weight of Solid 'Phuit 

@:.G) 
I) Percent SOlid 

(WI; x 10lJ) 

J) Weight of SoIid'Phue 
~pHDet"",,\n&~on 

IQ Remaining SOlid Phase 
(H-J) 

l),lilltialpH 

'M}pHAtler Adc:lltion oJ 
3.5mL,1 N~ 

N) Pili'ticle Site Aec!uction 
,Re:q!Jir8(f (Y .!llNo)1 

, 0) Weight of SOIid&Xlt.cted (if 
piffiJr4ln~ frOni·t(·~) 

, P) ~.ctionFluidUe8d 

(il1f'2) 
Ci) Volume 0' Extraction 

FJllid ,UI!8d(ml) 
R)Extrilction $tatted 

• (Date.nc!Time) 
$)' E)rtr,action ComPleted 

(Dal.and Ti",e) 
'I') Eiapt4!d' £XtiilpJion' 
Tlme.(l:IoUr1!!Min~es) 

V) EXtract FilterediUid 
Pre~rV~ (Oat,,) 

W)$INQI As.ocialec:l 
Spikecl Silmple 

.Ana,yst:.AAitl~ 
T1!M~T£, FOAM5IDATAITCLI!I.OQ,WI(1 

'-' l> 

, Alt)' 

I , . 
\ 

, .. 

: .. ~ ';': 

• - -. • •• -..:. t~~. ;~ .:." 

0:.: _ • : -~ •. :\~~:~~.--: .;.~~~;~~ .... ,~' 

,:.. .... :". i . ~ -. 

, '" 

, ' .. :,', ,,;:... ", ':',:,,:.' ," ::, "j,,:}-::,' ,: "'/'::::':::::':i?':\:::{:/>:::::;::; ',' ,.':.,/',::?'/;:}:r:::::::::;::)!://,:: ;::',::::': ,-;:",:.:(:::/ 

- -, . 

t1fjo6, fVtl-
,-

wA6100ftJ --) N4 

Date: 't¥*9C Reviewer. D 11.ade CUL Date: 
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LICrL-
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0 

\Ileal sto 
121tB/92 11 :03 

zn213.a 
Cd214.4 
Ni2~1.6 

Fe23S.' 
fo'!~~S7.6 

Cr257 7 
V2S2.4 
6e313.0 
CuS24.B 
Ag32B.1 
sa4SS.4 
Mg279.6 
CQ393.4 
Na5B9.6 

12118/9, 11 :06 
Dlank 

• !:;fJ .) i~o5~; . .;. eil' 

a" 10373.~2 

av H.018.4~ 

av (.1'\47.31 
av 35489.25 
call 12v589.47 
ail 1622\1.25 
av 313H~. 36 
av 163~i'7. 94 

a" 16274.33 
all 148,0.6S .. ' 
av 10a2~1.20 
av 115544.41 
av 195?56.S0 
elV 21318.48 . 

. ' 

rep I Zn213.S em 
rep 1 ca214.4 ·~em 

rep .. ·. 1 Ni231.6 . 'em 
rep C ·fe238,. 2 em 

... r:ep ~·1~~'.Mt1~·~7.6 'em 
rep· < '., •• - <:1-26'7.7 . ,em 

sa 
Sd 
SCI 

so 
SCI 

Sd 
SCi 

Sd 
SCI 
SCI 
SCI 
S(i 

sa 
SCi 

."t o ·-

.... ·.,or.:1::. "~L5;m a1;·t~~.: .. 

;!'i37v.7 (.;Q"C 5(, vvvv 

373.699 'f.cv 3.60 cone 5.0000 
S34.~07 'f.CV 3.34 cone 5.0')00 
289.830 'f.CIJ 4.79 conc 5.0000 
656.999 'f.cV 1.6S cone 10.0000 

2610.448 "f.cv 2,01 cone 5.0000 
413.124 'f.cv 2.55 conc 2.0000 
480.234 'f.cv 1.53 cone 5.0000 

6067.847 'i.;CV 3.70 cone 0.5000 n n n 0 f a 153.686 %CV 0.94 conc a.50GO u v """- . 

306.455 '"tv 2.08 cone 2.5000 
2349.065 'f.CV 2.17 conc 20.0000 
3143.022 ",cv 2.72 conc 50.0000 
1821 . 145 "ioCV 0.93 conc 50.0000 
348.821 ,,'cv i.aScone 50.0000 

45.~ 

39.3 
'. . 

.'36.7 .: .. ;.. '.' 

•. ~. :9';9'.:. :5':7;"i-."·; t ,': 
.::. ". 

-31~:"7>--~' "',' .. 



re23B 2 O:,J '72.40 5,1 

Mi1257.6 0",/ 1·~.,) 32 .5(\ 

Cr2i17.7 cH 45.73 sa 
V292.4 ell 71.73 sa 
5e~13.0 av 240.50 sa 

C) Cu324.a dll 66.74 sa 
Ag326,1 6i1 6C:.~6 5d 

86455,4 ~v aa.01 sa 
Mg279.6 a~1 ~15 sa sa 
Ca393 .. <!iI 163. 17 $0 

Na5M.6 0.\1 38.87 sa 

IEH8/f;2 11:13 

OlanK rep 1 zn213.S em 
rep 1 Cd214.4 em 
rep 1 Ni231.6 em 
rep 1 r.ea38.2 em 
rep 1 Mn257.6 em 
rep 1 cr267.7 em 
rep 1 V292.4 em 

. rep 1 Be313;"O .' .. 'em 
.. rep . 1 'CU324. S ·em .'''' 

'c:,~.' t:,ep 1 A93ZS : r, ','c ·.~m :,..' ", . 
~.' <.". rep.: ·1 ~ B.a45~.,,4 em' -

'~~ ":,-:.' ·"ep , ,1 ·.Mg279. ~ 
- "':'". .-·rep ".- 1 C.~93. 4 . 

"~~~:';,.-:,~;..;:' ;/e~ .. :'-·; t.:;(~a5 
.,<.:2j' 

3E . F. 11 

aO.754 
18.622 
25.935 
60.277 

5 893 
22.711 
c,:;l.471 
67.406 

109.920 
18.62'i! 

15. 1 
20.2 
28.4 
40.0 
9.0 

58.0 
75.~ 

144.S . 

'/,CiJ 

'he',; 

%C\I 

't.cv 
'I.e v 
'I.e v 
'/,ev 
%CV 

'I.e v 
'I.e v 
'j.CV 

' .. 
~'i . ~;_ .. :. ~. 

.. 5 .:-t! 

l~,3. 95 
40. i2 
36.16 
24.45 

8.83 
36 07 
n.12 
70.67 C '1 ,.. n I I 6"7, se, ... ..; '.J 

47.92 

windOw et1ge 

. .VI in<sowedge '., 

. ", VI i n<sow edge :,,' 
:-",.:,-." " 

'.:.-.~ 



1"\\j..:\CO. 1 

60:1455.4 
Mg279.6 
Ca393.4 
Na58~.6 

Oloi 

au 
8V 

8\1 

dol 

a.fia 
4.83 

20.77 
13.78 

6,.,# 

;:Ci 
5\1 
so 
s.j 

---- -- ---- - --

(;:J , ;3,:. 'i ~,.\ .. \I 04 \:,,) 

0 986 "4Cv 25, 1 ¢ 

1.777 'A.ev ~6,a1 

2.996 'A.cv 14.43 
4$.619 'A.cv 316.55 

t:) 12/1a/~.2 11; 19 

~/ 3rt:] rep 1 Z.,213 S em 1034S.4 eonc 5.0000 

reP 
rep 
rep 
r~p 

reP 

1 
1 , 
1 
1 

C1l214.4 
Hi 2:31.6 
F8238.2 
MnZ57.6 
Cr267.7 

em 
em 
em 
em 

rep em 1 V292.4 

16144.5. cone 5.0000 
5~i<4.7 cone 5.0000 

35611.9 cone 10 0000 
1296~1.0 cone 5.0000 
16455.7 cone 2.0000 
31449.2 cone 5.0000 

rep 1 Bea13,.0 em 168566.6 cone 0.5000 
rep 1 CU324.B em 16657.0 cone 2.5000 
rep 1 Ag32B.1 em 14954.8 cone 2.5000 
rep 1 8a455.4 em 111221.2 cone 20.0000 
rep 1 Mg279 . 6 em 115573 . 3 cone 50.0000 
rep. ~ ca3tS .4 em 198571 . ~ cone 50.0000 
.rep : 1 NaS89. 6. . ;"em. 277~9 . 5 cone 50.0000 
rep -.: 2::, Zn2!3. 8. ·em~. ~~'. f0973,'1: conc-lS ,0000,::., ' .. ,' 

< _ -:,:rep~,--;,:,2, LC:~2',_~,~ 4 , ~m :'~o"" 16324. s· 'c~nc 5.0.000 :.' ~:;, ; .. :: 

. .. . ," ,:'I~ii-;~'i:;~i:~':;;"~C::: ii:'~::!~: ~ con,C\ ~~~~~:-L: · 
. 7;1·,.'j~ 



Ie Itt:'· r "t'c. 

Ie'" 

: ". ~ . 

• t .'::'1:1 

r~p 

re9 
rep 
rep 
rep 
rep 
rep 
re~ 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

in21S.6 cone 2 5457 mg/L 
Cd21~.4 conc 2.6545 mg/L 

1 Ni231.o cone 26~83 mg/L 
1 Fe236.2 cone 5.1~14 mg/L 
1 Mn2S7.6 cone 2.5418 mg/L 

Cr2677 cone 1.0!35 mg/L 
1 VZ92.4 cone 2.5124 mg/L 
1 6e313.0 cor,e O.ES17 mg/L 
I Cu324.S cone 1.2710 IlIg/L 
1 Ag.326. 1 cone 1.2665 mglL 
1 &a455.4 cone 10.1601 mg/L 
1 Mg279.6 cone 27.5119 mg/L 
1 Ca393.4 cone 26.2676 mg/L 
1 ~a589.6 cont 26.0276 mg/L 
2 Zn213.8 conc 2.4566 mg/L 
2 Cd214.4 eonc ~.6407 mg/~ 

2 Ni231.6 eonc 2.5921 mg/L 
2 Fe238.2 conc 5.1155 mg/L 
2 Mn257.6 conc2.671~ mg/L 
2 . Cr267. 7'cone 1.0710 mglL 
2.' "29i . 4 .' cone, .(" 2. 5804mg ,(:: 

.r.ep :,2 ;..Be.~1~ .. }~ '. ,~c.onp·.,:~:" ~,~521}ngll:,. 
r~p20:-CU324.8 ,::,cone>.-'~1 .. 2592,. mg/L···.·.," 

;;~:: .. ~. '.: .A:g3~tt!):;::iS~~~cii;<~ji·~~.~' .. M:~)'9IL'~;:'~:: .. : 
!(;rep ::',:'2 · .6. 

3 

.: .. ; 



------------.-------

C.r 2i.7 7 \;0')(, 

VZ92.4 cone 
Se313.0 cone 
Cu324.S cone 
Ag32S.1 cone 
Ba4S5.4 cone 
Mg27v.6 e(tnc 
ca393.4 eOI'c 
Na569.o cone 
ZnZ13.8 cone 
C(j~14.4 cone 
NiE31.6 cone winCiow eClge 
Fe23S.2 cone 
Mn257.6 cone 
Cr267.7 cone 
V292.4 cone window edge 
Se313.0 cone 



re~ 2 
rep 2 
rep 2 
rep ;: 
rep 2 
rep 2 
rep 2 
rep 2 
rep 2 
rep S 
rep S 
rep 3 
rep 3 
rep 3 
rep 3 
rep 3 
rep 3 
rep 3 
rep 3 

ICSA 

CcJE.14 .1 

Ni2Si 6 
Mn2S7.6 
Cr267.7 
V29Z.4 
8e3·i3.0 

Cu324 8 
Ag328.1 
6a45S.4 
InZq.8 
Cd214.4 
N i E.3i .6 
Mn257.6 
crZ67.7 
V292.4 
6e313.0 
cu324.8 
Ag328.1 
Ba4SS.4 

C<)I"\·: 

CQr1C 

cone 
cone 
cone 
cone 
cone 
cone 
COne 
cone 
cone 
cone 
cone 
cone 
eene 
cone 
cone 
cone 
cone 
.. 

o \)157 trig iL. 

o 01<59 mg/!. 
0.0093 mg/l 
0.0125 mg/l 
0.03152 mg/l 
0.0001mg/l 

-o.ooaa mg/l 
-0.00a7 mg/l 
0.OOo9mg/l 
0.0140 mg/l 
0.0174 mQ/l 
0.0075 ",gIL 
0.0095 m9/l 
o .00S2 mgll 
0;0214 mg/l 
0.0002 mg/l 
0.0028mg/J.. 

-0.0011 mg/l 
,",0.0002 mg/l 

12/18/92 11:40 .~ - ~;"" 

winOow edge 

Vi i nO(.\II eC1ge 

WiMOW edge 

VI i tlt10W eage 

2n213.S'av O.Ot~2mg/L-::::5a '·0.0023~·:"CV>;1S:52 '.'" 
Ca214;4 av:' 0 o14omgi(" 8~:,(),.0.01;S~:J.CV,' .. ;~2 .. f)2.,;'.~. 

:.·· .. ~·nI2235.···71 .: 66.' _.' .• '_.:".~.!. VV .• ·· .• ~'·;.·.·.··.:.: ... ~:OO.:~ •.. ·.OO···oO· ~ .... 70'·~.:.mm.'gg,j>LL .• ··: .... ' .' "5a~;:0 •. OJ960}'IoCV.157.1 o· 
.. ,. ~ -. 'sa' '>-0~;000JO:iCV>,·;7i:7!.. 

, Cr •• 7i;,:'. av,', ci:Q062 mg/~,,\,_... --\i!:::( 

ODJO 5 

'" ."-, -.- ,-" ... --;;.- .' _._·9 ' .... ":. F 



co<:..o+ .. 0- 0 y~~' ill~1 L ;O'J Ii.vva ... ;; 'Itt., \I v. 6~i'-O ... .:;.V 

Ni231.6 cV- O_~443 mJ/L Sd 0.O11~5 '4CV I .2;<ft.J 
Mn::57.o aV 0.4853 mg/L 50 0.00685 %e\l 1.41't=1-

erE-67.7 a·.1 0.4866 mg/L so 0.01100 %ev 2,261={-
V29Z.4 a\l 0.4767 mg/L SO ().00758 'l.CV 1.!,g95 

C) 
ae313.0 all 0.4984 rng/L so 0.00506 %CV 1.oa/CO 

eu324.S all 0_49" mg/l 50 0 01752 'i.e V '3.5718 
ArJ3Z8.t aV f .0034 rng/L 3d 0 012'30 'i.C II 1.2a/DD 
6a455.4 (,\\1 0.4942 mg/l Sd 0 00221 ''''C\I 0.459'1 

12/16/92 11; 48 

tnrow eway 

.-~:.;. . - . 
-; :.i"-., .. 

-;':'~' '- ,"::-.' , 

rep 1 2n213.8 cone 0.0018 mg/L 

rep 1 CdE.14.4 cone -0.0011 mg/L 
rep 1 Ni231.6 conc 0.0050 mg/L 
rep 1 Fe238.2 cone 0.3573 mg/L 
rep 1 Mn257.6 cone 0.0010 mg/L 
rep 1 crZ67.7 cone -0.0049 mg/L 
rep 1 V29Z.4 cone -0.0048 mg/L 
rep . 1 86313.0 cone 0.0006 mg/L 
rep 1 CU324.8 _cone -O.004a mg/L 
rep 1 Ag328:1 ·cone.,.~O. 0016mg/L 

'. rep. ·1 . Ba455. 4,: ' .. >conc : 'c. . ~o .0006 mg I L . 
rep. ;.1 ,.Mg279 .. 6~<~\i.cOne.::;-:;,:Oo:r290mg/L 
rep '~.'~-:~ ~1~ ,.' Ca3~3 :',4 ~;,. :/:":;0'0"0 ~'~':.~~ ... ~~ b ~ 6333 ·mg I ~ .. 
rep ·'-'·1;~;':N~589,6 )_;";conc , ,0: ()749mgll: 
rep '. ~ .~.irj2t3 .. iL~ :,.',conc·':,·-o ,OOQ1I'11g/L 

rep· . ,'Cd214 r . ··"'O"C: ,~O jOO~:'$~~~~:i"§];: 

winao,,,, edge 

: .•.. · ..... 

o n n n v ..... lJ b 

.- . 

. " -1 .': .... ~ ....... ;. !.: .~..:: 



1211a/92 11: 54 

(» Chi rep ZnZ1S.S COl1C 0.0318 mg/l 
rep 1 C0214.4 conc 0.0090 rng/L 

", ---// r~p 1 NiZ31.6 cone 0.0751 tng/L 0 0 n 0 1 rep 1 M0257.6 conc 0.0318 mgli ... ..; 

rep 1 CrZ,s7.7 c.:mc 0.0157 mg/L 
rep 1 VZ92.4 conc 0.0925 'llg/L 
rep 1 Be313.0 cone 0.0089 mg/L 
rep 1 CU324.S conc 0.0449 mglL 
rep 1 Ag32S.1 cone 0.0141 mg/L. 
rep 2 Zn213.8 cone 0.0359 mg/L 
rep 2 eOZ14.4 conc 0.0092 mg/L 
rep 2 N i231.6 cone 0.0850 mg/.L 
rep 2 ",n257.6 cone 0.0306 mg/L 
rep 2 er207.7 conc 0.01'9 mg/L 
rep 2 V292.4 .cone 0.0907. mg/L 

2 Be313.0 :"cone 0.0089 mg/L. 
Cu324:8 '0 :0387.mgli.· :': . 

";:!m ..• ·:m~%~~:t~ 
-'. ~ .' , .... ,. :.' . .".;) " 

" 

. -'" 
.1.: 
," . 

L' -
.', 



16}.- NoS';'; Ci eVil... v.O""::' lI.g.L """il.JlIi ~;l;.:"=. 

re9 2 Zn2t3.6 conc 0.0116 mg/l 
rep 2 Cd214.4 cone -0.0030 mg/l windOw edge 
rep 2 Ni231.6 cone 0.0157 mg/l 
rep 2 Fe23S.2 cone 0.0047 mg/l 
rep 2 Mn25i 6 conc -0.0007 mg/l '" iMC·W eoge 
rep 2 CrZ67.7 cone 0.0010 mOIL 
rep 2 VZ9Z.4 cone -0.0005 mg/l 
rep 2 ae313.0 cone 0.0001 mg/l 
rep 2 CU3c4 . S C')IiC "0.0003 mg/ l 

r'l 0 n n 8 v\".: .... 

rep 2 Ag32S.1 cone 0.003a mg/l 
rep 2 Ba4SS.4 COile -0.00f3 mgll winaowedge 
rep a ft'ig279.6 conc 0.0034 mg/l 
rep 2 Ca393. 4 cone 0.0064 mg/l 
rep 2 NaS69.6 cone 0,0~19 mg/l 
rep 3 Zn213.8 conc 0.0218 mg/l 
rep 3 C0214.4 conc -0.oo04mg/.l 
rep 3 Ni231.6 conc 0,0146 mg/l 
rep 3 Fe238.2 conc -0.0066 ",gIL WindOW eage 
rep 3 "'n257.6 conc . 0.001 Q mgll 
rep 3 :cra67.7..'conc -O'.0019mg/l 

. rep . 3 V292:4 .',.,. cone ·-0.0033 mgll . '.' . : Wi Odow edge 

... ~::, /~~.: ·~:;~~·!t:· .. :~~;·~~ri~;:i~·~·:·~:;'~·~~~.:~;~":,r~~~·:· ..... :. " '~':.',~~: .. ,~~ 
rep _ 3. '" 'A9328 . ,1: "'~i > con'e :..' 0 :Q009 mg I L ':; .... . ". . ':'oj '.:", 

",~::f~;}{' .. 'C';:~':';~c'onc'" .0.,:0003 ;~:i·~::,:/;;,:~: ... · 
,:,teP.'·; . 

,'.-, .. £'::.. •••• !'::;:-. 



ref- 2 
rep .2. 
rep C. 
rep 2 
rep 2 
rep 2 
rep 2 
rep 2 
rep 2 
rep 3 
rep 3 
rep :; 
rep 3 
rep :; 
rep 3 
rep 3 
rep 3 
rep 3 
rep :; 
rep 3 
rep 3 
rep 3 

.-;:" rep .~ 
1.16 LCSW 
12/111/92 1~:H 

cr2';~' 7 COth: I 034i/ m~iil. 

~i;c..4 conc 2 4;77 mgiL 
B~3i3.0 cone 0.,413 mgfL 
CU324.8 cone 1.2676ffig/L 
Ag326.1 conc 1.2251 mg/L 
ea455.4 cone 9.a2~0 mg/L 
Mg27~.e, cone E6.137omg/L 
ca393.4 cone 25.53i9 mg/L 
Nasat.' cone 25.3544 mg/L 
zn21~.6 cone 2.4653 mg/L 
C02144 cone 2.5572 mQ/L 
Ni231.6 cone 2.5211 mg/L 
Fe23S.2 cone 4.9637 mg/L 
Mn2S7.6 cone 2.5766 rng/l 
Cr,67 .7 cone 1.0295 mg/L 
V292.4 conc 2.4156 mg/l 
8e313.0 90nc 0.2340 mg/l 
Cu324.8 conc 1.2458 mg/L 
Ag328.1 cone 1.2506 mg/L 
6a4.5S.4 .c;;onc 9.5959. mg/L 
Mg279.6. .c;one 25.6~51 .mglL 
ca393.4,_ ..... cone - . 2S . "?874 mg/L·. 

Na589.6".,;c~ne .. ;2~.~82.~ mg/L-·, 
,:.,. . 

nnnn!q u v v I..i 

.. , 

". ". ,.". ~ 
..... 



-- -- ---"- -"-,---

r<::~ C: A~.j~6 , 
rep S AoJ328. 

WA51 00ii-1I 15+0 
12118/r,2 12: 18 

AQ323 1 03\1 0.U008 mg/l 

('! 12, \.;;;2 12:20 
w"'S1CC.o-1T 15+ 1 rep 1 Ag32S.1 

rep 2 Ag328.1 
rep 3 1.9328.1 

liIA5100~-1T/5+1 

1Z118/9Z 12:20 
Ag326.1 av 0.96036 mg/l 

12118/92 12:22 
\liA51006-1TS/5 rep 1 Ag328.1 

rep 2 Ag328.1 
rep 3 Ag328.1 

\liAS 1 006·115/5 
12/18192 12:22 

Ag328.1 all 0.5377 mg/l 

"" ~-

.-; . 

~'-""I''''' 

t;ora: 

cone 
conc 
CQI1C 

cone 
cone 
cone 

-0 004(. lIiiJ'L VI .,.v .. · ... 
0.0050 mg/L 

SCI 0.00451 "i.cv 590 '7"<!.~ 
0 9MB mg/l 
0.9613 mg/L 
(;.9':'48 mgil 

SO " 00683 'l.e\i 

0.5376 mg/l 
0.5362 mglL 
0.5392 mg/L 

sa' 0.00149 %ev 

2.5010mg/L· 
•. ~6~~mg/L. 
2,!iOe7 mg/l, 

.~·5.1163· mg/L"; :?,' . 'L": >:, 

O. 70~1-

c(Il:it:. 

C~ 
~ .... 
O((~ 2 O· 

~ 

. ; 

" 



(~:-

1':::Q:j,92 12:27 

4,-,213 b 
Cd214 4 

Ni231 .6 
Fe23&.2 
Mn257.6 
(';"267.7 
VElte.4 
eeS1S.0 
Cu324.e 
Ag3ae.1 
BM.55.4 
Mg279.6 
Ca393.4 
Na589.6 

12/18/92 12: 30 
cce 

_._----"----------- _. ----- ------~------- -------- - ----

~ .. 2 4';44 "'9 il 51::1 (j (,620.5 ';.(;,V 2 5~,c,q 
ilv 2.6308 mg/L SCi 0.045-52 ';'CV 1.73105 
au 2.5356 mgiL so o . 113~;2 't.cv 4.49/01 
8\1 5. "1193 mg/L sa 0.11924 "cv 2.. ~3/00-
8V 2.5018 ITIg/L sa O,Ots~27 't.cv 3.57/00 
8V 1.0~5(j mg/L sa 0.00819 't.cv O.79/CIf 
c\; 2.4647 mgiL sa 0.09087 "eli ~:~:4! ail 6.2316 mg/L sa 0.00415 "C\I 

aU 1.1944 mg/L sCi (1.0201.3 'I.e v 1.744/P 
av 1.2006 mg/L SCI 0.oaM7 'toe-v '2.41(; 

a" ~.3567 mg/L sd 0.45081 'I.e v 4.8294 
8\1 .25.4210 mg/L stj 0.87999 'toC\I 3.46/0;).. 
av 25.5105 mg/l sa 0.14494 'i.e v 0.57/0,;1.. 
av 24.5317 mg/l Sd 0.20469 'Itt v 0.S4qS 

rep 1 2n213.8 cone 0.0107 mg/L 
rep .1 C0214.4 cone 0.0025 mg/l 
rep 1 Ni231.6 '.cone 0.010!l mg/L 
rep 1 Fe238.2-'Co!,)e·· 0.0023mg/l 

:rep l' MFl257. 6 - . conc""o ;0057mg/l ." 
_ , ':.rep ,,1 .' cr26,7 .·7/:'i..conc·'_:,::o~·000:9 mg/L, .. "~; 

... ::" •. ~. . ••• -.:>~: ,iii ~~j~:y,~tonc;ii~i;~m"~it~.· ..••... 
... '-"'i 

--------- -------

00002 I 

.- . :.' 

. .... _- '-. 



r~·.) 
~." 

------ -- - ---- -----------

~t i:.;';7 ; 611 -,).(,(,(,1 fJi~. i i. ::)u v.v01So '10';"1/ l1VG .;,~ 

1.'2Y12.4 a\l -0.0002 mglL. sd 0.004!j1 'I.':; v 2935.4< 
6e313.0 av 0.0001 mg/L Sd 0.00009 %CV 132 14< 
Clt324.8 dV 0.0024 mg/L sa 0.00372 %CV 1~S.03< 
Ag32B.1 av -0.0004 mglL Sd (1,00222 ""ev 595 42< M al?clt.J.~l~ Sd455.4 c!v 0.0077 rn9 / L sa 0.00306 'i.cv 39.50(5l}t ..... f.t,.(wl 

Mg27~.6 av 0.0217 mglL Sd 0.O102~ 'I.tV 47 . 33~ p.etIUl ~~ pe[b1J 
Cd3f13.4 dV 0.0489 mg/L SCi 0,02455 ""cv 50,1aovt.-

Na56~. 6 av 0.0707 mg/L ~o 0.06206 ""ev 87 .8;J;ei aJJ~ 

12i1a/92 12:37' 
L 16 ,.:;LP aL2. rep 1 COZ14.4 eone -0.0002 mQ/L 

. :'-" 

rep 1 Cr267.7 cone -0.0026 mg/~ 
rep ,1 VZ92.4 cone 0.0012 mg/L 
rep 1 Ag326. 1 cone -0.0035 mglL 
rep 1 8a455.4cone 0.0255 mg/L 
rep 2 (:d214.4 cone 0.0006 mg/L 
rep 2 Cr267. 7 c.one 0.0002 mg/L 
rep 2 V292 .4 cone -0.0071 mg/L 
rep 2 :·Ag328.1, ... cone 0.002'\ mg/L 

.. rep . 2 80455.4 .' .. ;;OO"C .• ·0 . 0~53 mglL ' . 
. ·:'rep '.~' ·3~.~~·C·d2·14·~·.1'~<~~:~.·':conc ..... ::O~0003 mg/L' ,':.:.( .~ .. 
.. ::rep·:.;.-:.3;~~r267. 7~.:~:.conc :. <,'0 :Q022;mg/L' ,',. '. 

/~:::.;i·fi*::::};:j;~ :;~~;;':T;:~i~~~ .'. ' .. ' -. ~ • .• -' . 

000 n 2 ? 
~~ '-



\liA50.jt)1-ITi5-r , 

12/18/92 1::::45 

re;, 

CdZ14.4 e\l 
cratl7.7 
Ag328.1 
Bo.4S3.~ 

eV 
av 
0\1· 

i2!f.~N2 12 :47 
W~50001~1~$/5 Te~ 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
reP 

. ~rep 

3 Eio~55 4 

1.0951 mg/L 
1.003A ",gIL 
O.93E8 mg/L 
0,93.6:;' mg/l 

1 Co214~4 , Cr267.7 
1 Ag328.1 

. 1 l3a4 5S.4 
2 CaZ14.4 
2 crZ67.7 
2 Ag328.1 
2 sa4SS .4 
3 COZ14.4 
3 Cr267.7 
3 Ag3Z8. t 
3 Sa455.4 

WA50001-tTS/S·· ~~'. ~. ~. . 

C()t1C 

S1 
Sd 

sa 
Sd 

.COIiC 

cone 
conc 
conc 
conc 
conc 
conc 
conc 
cone 
cone 
.~onc 

cone .. 
.' . 

O~OO628 'l.CV 

0.01034 'I.e V 
0.01794 'l.C\; 

0.01574 'I.e v 

0.2194 mg/L 
0.9220 mg/L 
0.4570I'l1g/L 

16.2559 mg/L 
o .2202 m'J/L 
0.9068 mg/L 
0,4271 mg/L 

16.304omg1.L 
0.2072 mg/L 
0.9262 mg/L 
O.449ft mg/L 

o 76110 
1.031CO 
1.9"QLf 
1 . 6f. l\etW1 

16.2229 mg/L. ~ ~ ~ 
r .- • '-._ ~. _ •• ; 

.-'.-: . 

. 12/18/~~ .. ,1.2:49~ .. ;,,,~~v:·;~_·;"·' ~;. ~ ... ~ .... " .. ~~ , 
, 'caa14 ~4 0 ~ -;:6li. ~~~: O:2156'rng/L '~'~:";('s'a ;6.007i~:·~;;~·«:{i9;~5 ~ .110~ . 

.
.. ~~'~ .. C8Aa;4::5'·.'~~S.;:.·41"_.~·._.-.,)a:'.VvV.·,.·_.:.: ...•.... ~.':.O: .... :.!.:: ; .. ~.~g~/ .. LLL .• ;~.· .. ··'A.~ .. :_:.,~~;~;.·.~ .... s:;;~·~~~.~!:~~.:.)'}.:!~:g~.~~~Q.;b 

. . ..... .. . ...•.. ..... u>,Q:Q'#~'''''v :.s~~;~X 

.... "-::; .... ;;.-:. 
, .. - ~ 

.. -.~ 



wA5000S-1T IS'd 
14118/92 12:56 

Cll214.4 
CrZ67.7 
V292.4 
Ag3E.8.1 
ed455 .... 

, Cf... 

rep 

8'0/ 

8\1 

all 
ail 
au. 

~ "lJ;:'~;' I 

3 6a455. ~ 

1.0174 mgll 
0.9392 mgll 
0.8855 mg/l 
0.8609 mQ/l 
1).0463 mg/L 

C\nh; v.~6o~ 10'10] I L 

conc 1.0563 mg/L 

sa 0.026S5 "I..;. v 
sa 0.01574 ·t.cv 
so 0.02941 'l.CV 

6Ci 0.008('.5 'J.cv 
51j 0.02779 'I.e" 

12,i 1.~/;)2 1.2: 58 
w~50008-1TS;5 rep 1 Cd214.4 cone 019&3 mg/L 

rep 1 CrZ67.7 cone 0.a906 mg/l 
rep 1 Yzta.4 cone ·0.,0063 mg/l 
rep 1 Ag32S.1 cone O.50a3 mg/L 
rep 1 88455.4 cone 1.4650 mg/L 
rep 2 CdZ14.~ cone 0.2017 mglL 
rep 2 Cr267.7 cone 0.8906 mg/L 
rep 2 Y292.4 cone -0.0090 mg/L 
rep 2 Ag328 .1 .. cone 0.5017, mg/L 
rep, 2 98455. 4 '-cone.' ,1.4569 mg/L 

,rep' 3, Cd214.4;cone ... -0.1911 mg/L 
,· .. ;·,rep .. 3 :" cr267 .. 7 . c~~conc': 0~,B937mg/L 

rep 3··;V292. 4' ·.\~cc)nc:>.;o ~o17tmg/L " 
repS " c' AgS28 .1;/~:~c.onc.:;·;0·~5.1·42 mg Ii.· 
rep, 3;88455 .;'~::;:-:coriO,;·.1 :.4~7-0· mg/L 

.:~:~:. ~-:.~~: -~:~:':, / --,;: .~', .~ ~ :~.~~.t-~ "'~'" "''',' ~ ;- '<, \~: :~: :;.' >.~.~:,~ '. ~~~:. ' ,,,' 
, :" '.~ ... ,' 

a ,~ 
2. 49t.t 
1 .66 
3.32~q 
0.915<0 
a.66~ Onn02" 

I U li l.,: 't 

window edge 

window edge 

10, • " 

!.,,-



C~') 

----- ----------

wASOOoa;;;cT/S+1 
12/18/~2 13:007 

CI."l214.4 
cr267.7 
V292.4 
Ag328.1 
6a455.4 

12/18/92 13: 09 
WA50008,.ZTS/5 

rep 
rep 
rep 
rep 
re~· 

rep 
rep 
ref} 

0\1 

av 
oV 
av 
dV 

rep 
rep 
rep 
rep 
rep 
rep 

-.--- ----.--

i! V2;-J2 4 

C. ;'9':'2.«:' .1 

2 66455.4 
3 Ca214.4 
3 Cr267.7 
S V292,.4 
3 Ag32,8. t 

a 605455.4 

1,0661 mg/L 
0.9368 ,"gIL 
0.9306 mg/L 
0.8730 mg/l 
1.0950 mg/L 

1 

1 
t 
t 
1 

ca214.4 
Cr261.7 
V292.4 

CCqC 

cunc 
cone 
cone 
cone 
cone 
tone 
cone 

cone 
cone 
J;onc 

,'cone 
cone 

.. ",,~~~~~: 

--- ----_ .•. -

0 ~~ 21 mg:L 
0 064';' IfIQ/L 
1 .0702- rrglL 
1.0772 mglL 
O.~301 mgli. 
00.9358 mg/L 
0.8664 mg/L 
1.0866 mgil 

5(2 0.00799 %CV 00.75 /01-
sa 0.00587 'ltcv O.6~q~ , 
sa 0.000742 %CV 0.80'13 
Sd ()'0117C 'ttCV 1.3487-
sa 0.02980 'l.CV 2 . 72 /Zettt.rI-

00.1905 mg/L 
00 .9048mglL 

-0.0002,,\ mg/L 
00.4810 mglL 

15.3194 mg/l 

.• ~ ::mE~~ni~';J\··· 
0.477'9' . ',' .' 

.;:;~:15:. . . 

.- ,"~. 

.. -.~. -.' 

O· n n r,2' S· . 10.1 V LJ 

-," _. ol ... • ""':.;' 

>!.' 



CCV 

I er~ 

rep 
rep 
ret) 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
r~p 

rep 
rep 
rep 
rep 

121 t8/92 13: 16 
Zn213.8 av 
Cd214.4 av 
N1231.6 • av 

" Fe238. 2, av 
Mn257.6: av 

, Cr267. 7av " 
:V292.4.' av 

Be313.0"; 

--- ---------------------- -

;:, hlg .. ~ -;. ~i· <.J '-vr;~ 

2 Cd~~~.4 cone 
2 I>iB5E·9.6 cone 
3 Zn213.S eonc 
3 Cd214.4 cone 
3 N i 231. G COile 
g Fe238.2 conc 
3 Mn257.6 cOl1e 
3 crZG7.7 cone 
:; V2li1Z.4 .::onc 
3 Be313.0 cone 
3 Cu324.S cone 
3 Ag32S.1 cone 
3 Ba455.4 cone 
3 Mg279.6 conc 
3 Ce393.4 cone 
3 Na589.6 cone 

2.4135 mg/l 
2.67;5,2- mg/L .. :· ...... 
2.5412 mgtl :, 

~~,;~';6 r'I'',j'' l 

22. H.57 InQ/L 

22.55,5(' mg/L 
2.4340 mg/L 
2.6824 mg/L 
2, e.224 mgtL 
4.8406 mg/L 
2;42i5 mg/L 
1.0003 mg/L 
2.2699 mg/l. 
0.2239 mgiL. 
1.0571 Rig/L 
1.1351mg/L 
e.6355 mg/L 

23. 81~,8 mg/L 
22.7315 mg/L 
22.5045 mgI1. 

Sd 0.0-\347 "kev 
sd 0.04746 "kcv 

, sd~···-·O .09862 ' "kev 

r. n n 1'\ 2 b l; G ' . .... ..... 

.. '." .. "-:;,-
.~- ... ,.-' 

.. :;.: .. 

.. OJ. 



ref:, 8 F'e22i1.2 Ci)liC -0.0001 m~;/L 

re·p ~. MnZ;i7 .6 cone v.0011 rng/l .;. 

rep 3 CrU,7.7 cone 0 0051 mg/l 
rep 3 V292.4 conc -0.0014 mg/L 
rep 3 8e313.0 conc 0.(,,001 mglL 

0 rep 3 Cu324.e cone -0.0009 mg/L 

re,:; 3 ,(lg32o.1 conc 0.0032 mg/l 
rep 3 80455.4 cone 0.0041 ml~/L 

rep 3 Mg279.o COl1C O.OO7e. m'J /L 0 0 n 
rep :; C.;l393.4 cone o. v~'i5 mgll· L.-

a 'I rep Na569.6 cone 0.1c.49 mg/L 

C.CB 
1211a/9Z 13:23 

In213.8 av 0.0012 mg/L SCI 0.00733 ~cv 609.76 L 

Ca214.4 ali "0.0029 mg/L $d 0.003£'3 "t.tv 1345.S3~ 
NiZ31.6 av 0.0040 mgll Soj 0.01319 "t.cv 333.80 < 
Fe238.2 av 0.0011mg/l sa (>.00111 ,"cv 101.19'" 
Mn257.6 av 0.0021 mg/L sa 0.00094 "t.cv 43. 89 ~ 
CrZ67.7 av 0.0005 mg/L SCI 0.00407 "t.cv 875.04~ 
V292.4 au -0.0001 mg/L so 0.0~728 'cv 65S6.2~ 
Be313.0 av 0 .. Ooo1mg/LsCI ,0.00010 ,tv 98.16" 
Cu324.sav O~OOOS mg/l so 'O.00991·'CV 2168.3<:::' , 

" Ag328. 1 '. ~v, ,,0,0025 mgll ',:'- c,;;S,d,,:O. QO'S,82,,%CV t~~,i'fJ~~rJ~:cYu' 
Ba455.4 av c. ~ 0 ;OO'i2:mg/l" , c"';::',~~f)~: ~~~!~ 'l.cv.' '51:32 '. -:- 'I: .,', 

~;~::: ..':: ••. ~'. >::~!::·:~t, !~:.:!!~~::~~~;:::. 
_~: .. ~.;:<.:;~~~~~.,::~:,_;~:·,-~_~_:~\o J0097S--1119" ·-"CVc2S. 15 ~ ;-,,~..? .. 

,·:,12/18/92 13: "'-

'-)~~~:j§'01 .. ' -

0 2 1 

",'"" \~" . 

. '. -~:".<";~" 
j:~. 



WA5·j011-1 "'~r .. 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

WASOO"-t .-.' 
12/18/92 13:41 -_' 

2n213.8 -, .C av 
Cd214.4av 
N1231,6 ,: av 

i 

1 

1 
1 
1 
1 

t 
2 
2 
C. 
2-
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 

Zl1213 8 
CdZ14.4 
Ni231_6 
cr267.7 
8e313.0 
Cu324.8 
Ag328 1 
Z0213.8 
Cd214.4 
Ni231.6 
cr267.7 
8e313.0 
Cu324.8 
Ag328.1 
ln213.8 
Cd214.4 
Ni231.6 
cr267.7 
8e313.0 
Cu324.S 

. Ag32S;t.-. ..-..... 

cone 
cone 

cone 
cone 
cone 
conc 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 

.,c;:ono 
'cone 

.:cone 

o 07111ngl L 

0,0049 mg/L 
0.0116 mg/L 
0.0113 mg/L 
0,0009 m9/l 
0.0055 mg/L 
0.00S3 mg/L 
0.0743 tng/i. 

o.ooc-a mg/L 
0.0374 mOil 
0.0071 mg/l 
0.0008 m~/l 
0.0201 mg/L 
o 0073 mg/L 
0.0697 mg/l 
0.0034 mg/l 
0,0155 mg/L 
0.0055 tng/L 
o;OOOijmg/L 
o . 0 161mgl L , '. 

:-0.0051, mglL- -: l.": ," 
window ed,ge 

,. ,:-:J..- ". .... " .... 
. ~.' ; ~ .-. .: .~: ", ~0~~ ... ~ 

. ,"<Sd - : :O.~O~232;:~·~v;~i-~:;t2~:.: :," >., .­
Sd , O:00237,'IoeV·.'S3:63kfW\...·­

,Sd -: -'"0 .. 01393 "Ioev <--64)2 ". - ':-

.- '- .. ~!.:: ... ~. ')" 



- ------- - -

C~ \ 
. , 

-------~ 

;:-e:p Cd214 .1 .. ,,~ Ni~31.6 

rep Cr267.7 
rep Be313.0 
rep 1 Cu324.S 
rep 1 A9~2E-. 1 
rep Z Z0213.8 
rep Z .Ct)214.4 
rep 2 Ni231.0 
re~1 2 crc.37.7 
rep 2 6e313.v 
rep 2 Cu~24.6 

r"p 2 Ag328.1 
rep :3 Zn213.8 
rep 3 Ccf214.4 
rep 3 N i231.6 
rep 3 Cr267.7 
rep 3 Be313.0 
rep 3 Cu324.S 
rep 3 Ag32S .1 

WAS0011-3 
12118/92 13:49 

cone 
eone 
cone 
cone 
cone 
cone 
cone 
c(,nc 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
.~onc 

0 OC'J6'; m'l/L 
O. C'3~'9 o-.g/I-
0.0112 rr,g Il 
0.0005 mg/L 
0.0143 mg/l 

-0.0080 mg/l 
0.0973 mgil 

-0.0007 mg/l 
0.0279 mg/l 
0.0135 Itlg/L 

0.0007 mg/l 
0.0151 mg/l 
a.oon mg/L 
0.0946 mg/l 
0.0042 mg/l 
0.0048 mg/l 
0.0159 mgll 
0.00051t1g1l 
0.0237 mg/l 
0.000,\ mg/l 

........ 
.. . ' . 

zn213~B. av .. -0.09s8mg/l',,;,>:_ 
Cd214-. 4.:~av>.:~·_ ·(L0033,mgn.,·· 

·N 1231.6 . . av':-<o :0242 mg/l, . , 

.. ' 

:~d ,".O~OO'~3· "cv >_ t .39 '.' ' ..... .:~::, 
··~~.:.l-Sd 0.00366 IJ.cv .. 110.2S~··· 

0~0135 mg/l .• · 
~'0006' tngll>;' 

. '-. ~'-~~'j' .' . 

..... '. 

'>'Sd:>:~O '.01782 ~,"'ev ,73 ~67< .::: .. ' .. .... 
... ·~d ,:: ... 0.002a.7"cv .17.53,f:' .'. "'.' 

'0.-00008 '''ev ';'13 ;93";'::·: ...,"<" 

':: .. ()~~~,~ ... ' "..' . 

"OQ7B 



C"~') . ! 

-:.- .... 

iIIASO()1<!-2 
1,118/92 1::':SS 

2n213.8 
Ni231 .~ 

Je;.., 

rep 
rep 
rep 

dU 

all 
Mn257.o all 
C,.267.7 aV 
cu324.B av 

12.118192 1::':58 
WA5001Z-3 

. ¥ 
",-' 

-' 

rep 
rep 
rep 
rep 
rep 
rep 
rep 

. rep 

- ---------- ---------------

J. r. I Co.:> I .~ COiH ... -Ii O\..-~I", '''~I l-

S Mn257.6 cone 00251 nlg/L 

3 Cr207.7 cone o.ooo~ mg/L 
:; Cu324.8 cone 0.oe67 mg/L 

0.0408 mgll 5a Q.010";4 '4cv 
0,0012 mg/L sQ O.vi157 iJocv 
0.0254 mg/L 50 O,v0026 '4ev 
0.005" mg/L sa 0.00434 'It~v 

0.0044 m9 / L s.:J 0 00292 %.ev 

~ Zn213.8 cone 0.0796 mg/L 
1 Ni23i.6 ~onc -0.0203 mg/l 
1 Mn2S7.6 cone 0~2S00 mg/L 
1 Cr267.7 cone 0.0071 mg/L 
1 Cu324.B cone 0.0136 mg/L 
2. in<!13.B cone 0.0909 mg/L 
2 N1231.6 cone 0.003t mg/L 
2 Mn2S7 . 6.,~ /~conc.. '0. <!493 mg/L 
<! cra67.1<,:,:conc, -' O';004smg/L., 
2., (;U324. s',,£:oonc; .)0.0103,.rng/l/. 
3 . ;.in213,s ',',·.,,::,colic' :. >O~08S6 mgll.' 

·.··.·:.::~:t~·;·;'(conc.,~'~.:!i~:·:;~'·' 

26,08 
933,O9 l 

1.02 000030 67. iS~ 
67. 11~. 

WindOW edge 

.,.: "_0, 

';~;:&i(J~~ 



C~ 

rep ;:: FIrE.3E - cone 0 C163 mg.·L 

r~9 C. Mnl5i .& cone 0 .03~t3 rIg/i. 

rep 2 Mg27~.6 cone ~.332S mg/L 
rep 2 Ca393.4 cone 42.6842 mg/L 
rep 2 NaS89.6 conc 7.6811 mg/L 
rep 3 F"e238.2 conc O.OllS mg/L 
rep 3 Mn2S7.6 cone 0.0396 mg/L 
rep .3 Mg,:79 6 conc 9.4942 mg/l 
rep .3 Ca393 4 c(,nc 41 .6850 mJ/1.. 
r'ep· 3 Na5S9.6 COIlC 7.6904 mS'/1. 

\IIA::IOO1~-2 

ii-I HL'92 14:06 

F"e238 2 av 0.0.140 rrlg/L SO \).00227 ""cv 
Mn257.o av 0.0393 mg/L 50 0.00054 %cV 
r-'9279 . 6 av 9.4933 mglL 50 0.16004 'l.cv 
Ca3t.3.4 av 42.1611 mg/L 50 0.50127'l.cv 
Na589.6 av 7.7376 mg/L 50 0.08989 .%CV 

ie/ta/92 14:08 
WA50016-3 rep 1 Fe238.~ .~onc O.030l mg/L 

-f ... 
. ," 

. ' 
. '~ .. ' - ~: 

rep 1 
reP .1 

._ . rep f 

.• :,rep .. /1 
···,~rep .. · .2 . 

Mna57,6 . ":eol1c O.014omg/L 
· Mg279.6 . conc 8.4013 mg/L 
· ~a~93.4 conc ·32.7119 mg/L 

Na1589 .6 cone :' a ;7641 :~gl(" 
· F~2~8.2 .. 'i .CO{lC.:.:<O ;~378tnlglL 

57. 6 ···.conc'·~·o:o 1 34',lng/L , 
: •. c()n~;c;;' ;'.:8 .' . . . 

16.18"" 

1.38 
1.69 
1. 19 
1. 16 

-:".": .. 

nnno, 
u v i,J .J 

. ' ~; .. ~ .... 

. ~'. : 

, 

.-~ .. -. 
. . <~.-: 



I~I loi'iJ':' t,*: ,(-

CC'.J rep 1 L11213.S C'JI1C 2.\074 mQ,/L 

rep 1 COZ14.4 cone 2.7880 mg/L 
rep 1 Ni231.6 cone 2.6537 mg/L 
rep 1 ~e238.2 cone 5.1451 mg/L 
rep 1 Mn257.6 cone 2.5968 mg/L 
rep 1 erZ67.7 cone 1.0370 mg/L 

re9 1 VZ92.4 cone 2.4646 mg/L 
rep 1 ee313.0 cone 0.22B5 mgiL 
rep 1 Cu324.8 cone 11732 mg/L 
rep 1 Ag32S. 1 conc 1.1845 mg/L 
rep 'Ba455.4 conc 9.1628 mg/L 
rep 1 Mga79.6 cone 24.8371 mg/L 
rep 1 CQ393.4 cone ,24.4641 mg/L 
rep 1 Na5S9.6 conc 23.'7450 mg/L 
reP ,2 Zn~13.8 cone 2.6,261 mg/L 
rep ,2 Cd214. 4 cone 2.7886 mgn 
rep ,2 Ni231.6 conc 2.7334 mgll 
rep ,2 ~e23e.2 cone 5.1852 mg/L 
rep 2 Mn257.6~onc 2.544, mg/L 
rep 2 Cr267.7 ':conC.1.0648mgI'L 
rep 2 V292 .4: . :,·coric2. 4095 .ing/l r ,'- ~.- .: 

, rep .. 2. Se313. 0 ~" ~'conR<,;:;<: O.;,.,a411 ')"g ~ '".' .' ' ; 
'>rep . '. 2 CU~24. e~coi1C:~·;:~:·.1 A766 'rI'\9/L '. '.' '.' ......... :. .;.~!:..: ·.~:~!.:::>···'rnc;'n~!;i~m~~~<;";"';\'~~lft 

·~\~~~~{.i. _.' - - -- -.L.-. Tep ,;.,,;'; ·~:~'·\:·:.:::f::{":· . 

Onnn':l2 v '..,i ".i .; 

".:. 



Ci 

:::' ., 

rep 1 Cri~7? cone 0 0048 n~:L 
rep i V2;i 4 ccnc 0 0051 mOil 
rep 1 ge313.0 conc 0.0001 mglL 
rep 1 Cu324.S cone -0.0073 mg/l 
rep 1 Ag3ZS.1 cone 00023 mg/L 
rep 1 9a455.4 cone 0.0057 mg/L 
rep I Mg279.6 cone ~.OI23 mg/L 

1 Ca3~3.4 cone 0.011';1 mg/L 
1 Na509. 6 conc O. 0770 n;gJL-CPc.ft'I[~ 

rep 
rep 
re~ 2 Zn21S.S cone 0.0047 mg/~ 
rep 2 . CdZ14.~ cone -0.0054 Mg/L Window edge 
rep 2 NiZ31.6 cone 0.Q040 mg/L 
rep 2; Fe238.a cone -0.0134 mg/L 
rep 2 Mn257.o conc 0.0006 mg/L 
rep 2 Cr217.7 ~onc ~0.0025 mg/L 
rep 2 V292.4 cone -0.0019 Mg/L 

rep 2 8e313. 0 cone -0.0003 mg/L windOW eClge 
rep 2 CU324.S cone 0.0062mg/L 
rep 2 Ag328 .1 conc 0.0017 mg/L 
rep 2 Ba4SS.4 cone 0.001~ mg/L 
rep' 2 MgZ79. 6 ., conc 0.0022 mg/L 
rep 2' .ca393.4 conc .0.O.022:mg/L ... :,' '-, .' 

rep'"F . Na~8~. 6" .. .-:,co,nc.,:;,: O .. ·O~90mg/L-:"~.~< 
.~ rep <:<:~-3_;. -l~2.t·3. 8 :~,~:._: c;:onc .-,-. -0 .-0026 '~g/~ .:". . .... : .. ,: .... ~~ 

:-. rep:,. 3;Cd2'4.4'·<'conc,<-6.o001mgiL. .' .. _ .' 
_ ; rep .3:- 'N .'2:31. 6. ; conc _. '0. o077mg/L.' 

'<'<./rep, 3 >fe?~s::2,·.'·:-?c~nc_';.:~:~:O; OOSO;ingiL .... 

nnnn3J'" \.of ;,,; U "v' 

'.' .. -



wA5001';-o 

rt:p 
rep 
rep 

(,', 12/ 18~,'92, 14 :30 
~) Fe23S.~ av 

-,' Mn257.6 av 
Mg27fr 6 
caS93,4 

av 
a\: 

NaS8~ 6 av 

12/18;92 14:33 
wA500"6-7 rep 

rep 
rep 
rep 
rep 
rep 
rep 

, rep 
rep 

", rep '. 
rep 

. rep .',. 
rep 
re'p 

,; 1"1fIe. :. 7 i) 

3 Mg279 6 

S ca39~ 4 

3 l~a589. 0 

0,0112 mg/l 
O.Z550 mg/L 
2.3196 mg/l 

i2.Sr.ZQ mg/L 
1'.2€187 mg/L 

1 Fe238.' 
1 Mn257.0 
1 Mg279.6 
t ca393.4 
1 NaS89.6 
2 Fe238.2 
2 Mn2S7.6 
2 ,Mg279.6 
2 ca393.4. 
2 NaS89.6 '" 

3 ,.Fe238.2 . 
3 

----------------

(,on~ 

COile 

cone 
cvnc 

SO 
Sd 
sO 
SO 
Sd 

cone 
cone 
cone 
cone 
cone 
cone 
cone 
conc 
eonc 
cone. 

V .':'576 If.gi t. 

2 .3301 n··<J; L 

12 ' c.i}35 mgli. 
11.11i117 mg/L 

0.OO4C7 o;.cv 
0.00533 %.::v 
0.05221 'itcv 
0.07536 "Iocv 
0,15673 "Iocv 

0.5451 mg/l 
O,OS01 mg/\. 
0.6445 ITIg/L 
1.6865mg/L 

i7.443,mg/l 
0.5631 mgll 
0.0296 mg/L 
0.~48e mg/l 

36,44", 

2. ('9 
2.25 
0.60 
1.39 

'. cone·: 

,1.66~4mg/L· 
'17.9704' mglL':, ," 
- 0 ~'S426 mgl( '. 
o.OSO$mg/l 
0. 64o.3mg!L 

",cone 
, 

1 :6S8S.·iI',g,ll, .' ',' 

O:'~'l~~:···{:\:'·~' 

.." 

. - : .... 



C'·) . , 
~-~ 

"~:.' .. -...:.i." 

C.rE67 7 
re~ , 6~3130 

rep 1 Cu32~8 

fe!) 1 tAg325 . 1 
rep Mg279.6 
rep 1 Ca393.4 
rep 2 Zn21~.8 

c:;onc 
COli';; 

cone 
conc 
cone 
cone 
cone 

- -------------

-0 . • )010 nlg/L 

-v Oi,O 1 mg/i.. 
-O.OOOB mg/L 
-0,0050 mg/L 
2.09:£;2 mg/L 
3.1317 mg/L 
C. caS7 mg/L 

rep Z CdZ14.4 cone -0.0031 mg/l 
rep 2 Ni231.6 cone 0.0062 mg/L 
rep 2 Fe23&.2 cone 0.0074 ~g/L 
rep 2 MnZ!)7. 6 cone O .. 0222 mg/L 
rell 2 Cr267.7 cone 0.OC02 mg/L 
rep Z Be3~3.0 cone -O.OO~1 mg/L 
rep 2 Cu324.S Cone 0.0046 mg~L 
rep 2 Ag326.1 cone -0.0038 mg/L 
rer 2 Mg279 .6 cone 2 . 1296 mg I L 
rep 2 C6393.4 conc 3.1621 mg/1 
rep 3 2n213.8 cone 0.0140 mg/L 
rep 3 Cd214.4 cone 0.0015 mg/L 
rep 3 Ni2~1.6 cone 0.006~ mgfL 
rep 3 te2a8. 2 . ; cone .0.0036 mglL 

--- ------ -----

rep 3 Mna57.6 conc~:o.0212 mg/L _ 

windollf edge 

'rep 3 Cr267. 7"., oooc_:-O .0019mg/L. < .... ~., •• 
rep '3'80313.0' '-;c()n6.·~;·:;.,;O .oo01:mg/l" "'". 
rep' . 3 "CU324 :8::: ~?conc . :::.0 ,ooe2mg/L.~ ~"':"'" ,:".,>.,'.=,'::,;. 

. ' .... 

rep,.3 ::AQ32B.(' ;::'oono' .~O,0074~g/.L.>, ·· .. '·::;:~i,~~~o.~: .. edge 
.~£;r;~i}:~;M927~.~6"~:·)'~~nc ... ·.~:,2 i10.~O 'mg/.L/'y:.;'. '. 

-.-b ~, .. 

.-:~~~ 



let-' .;,. COI:.,,, .. 
rep 3 N.'31.o 
rep S Fe238 2 
rep 3 Mn257.6 

C/) rep S cr267.7 
rep 3 8e313.0 
rep .; Cl,<324.S 
rep S Ag3a8. ~ 

rep 3 Mg27i1.e. 
rep 3 Ca3fj3.4 

wA50{;15-2DiS 
lE/18/92 14:47 

Zr.a13.S dV 0.0243 mg/l 
Cd214 4 av -0.0011 mg/l 
Ni231.6 av 0.0009 mg/l 
FeaSe.2 av 0.0051 mg/L 
Mn257.6 av 7.8298 mg/l 
CrZ67.7 av 0.0059 mg/L 
6e313.0 av 0.0002 mg/l 
CU324.B av 0.0066 mg/l 
Ag328.1 av -0.0001 mg/l 
Mg279.6 . av ~ ... 1:625'6 mg/L 

:ca3.93.4 ... : ~\I':.: .. S., 69~4 mg/l •. 
. ~.~ . "'" .. : 0 

':. ~--.:-~ ~: ~ ~;.:, ~.' . .. 
- .... 

G~!I":; 

cone 
cone 
cone 
cone 
cone 
cone 
con·:: 
eohe 
cone 

0.0(,0 .. m",.1.. 

·0.0076 tTlg/l 11/ ; l1(iljlil 

0.0031 mg/L 
7.8356mglL 
0.0063 mg/L 
0.0001 mg/L 
0.0053 mgil 
0 0001 mg/L 
1.6320 mg/L 
5.7410 mglL. 

sa 0.01354 %ev 55.75L 

Sd 0.00172 'Iocv 154.11~ 
sd 0.00737 'Iocv B08.22' 
sa 0.00465 '4ev 90.65~ 
sa 0.oaOS7 ~cvO.26 
Sd 0.00128 '4ev 21.69( 
sd 0.00007 '4CV 40.85( 
SdO.OQa88 'J,cv 43.60(' 

·sa 0.00155. "eli 2165.~ 
sdO. 00697T.ev, o .. ~ 43 

'sd o..,O~O~~;'CV ,·1.M· 
. ~:\~.. .: .. ', ) ,,- -~-: ~. '.. .' - .... '- :';J.-, .• ;' 

4 _. p" :~I : -;'~""-~J.."~~~.'~~"~-.~,~>~:,_ ;,0;'0:.- '! .;:: .: . 

-~:,.:.~,:~~~~~. (..::~~:: ~~~~ '. 

e.:JQ<! 

OOOOJb 

.. ~, "to 



------- ---- .--- ------------

D~..:'I~~.V 000 v 'VVV1 tlll:J I L.. '-:>'J v vvv~· .. ";,.t".;.V 

cu:,24.S au -0 OO~4 mgiL sa 0 006&" 'ioCV 

Ag328.1 av -0.0043 mg/L Sd 0 00196 "foe v 
Mg279.6 au 2. t 569 mglL Sd 0.03577 'I.e v 
ca393.4 a\l 3.1795 Ing/L Sd 0.09289 'ltcv 

C·.~'\) 1 Z/ 1. 8/92 14; 55 
. /\liAS0015-3DDiS r-ep 

rep 
zn213.8 

1 C(j~14.4 

cone 
cone 

0.0086 mg/L 
-0.0016 mgli. 

rap 1 Ni231.6 done -0.0071 mg/L 
rep 1 Fe238.2 conc 0.0027 mg/L 
rep 1 MnZ57.6 cone 0.0240 mgJL 
rep 1 crZ67.7 Cone 0.0043 mg/L 
rep 1 8e313.0 cone 0.0003 ~g/L 
rep 1 Cu3Z4 .6 eone 0 .00.29 m91 L 
rep 1 Ag32S.1 cone -0.0022 mg/L 
rep 1 lrig279.6 conc 2.2248 mg/.L 
r.ep t ca393 .4 cone 3 .2359 mg 1 L 
rep 2 7n213.8 conc 0.0086 mg/L 
rep 2 C0214.4 cone 0.0005 mg/L 
rep 2 Ni231.6 'cone 0.0024 mg/L 
~rep t Fe238.2, conc 0.0013 mg/L .. 

~.·rep<2_Mn257_~ 6 " '., cory~.,;', O. 024,1 "!gll: .• L~. 
, rep."·2 .. cr267 ~7.: .~. cone -;<.0.0044 nlgiL" ';. 

:',:' '.'~.". ,."rep 2,;Be313_0".,':conc:.\;,~"o~oooa mg/L.,'''· 
. - " '. >';'". - - .' -1;.·:~·-·. _ '. . ".' .-..t . ",,". 

_ -:ep 2·· Cu324 .8 .' conc;: - -0.0057 nig/L 
. .' rep ·.t ,.' ~g328 J; -::',c~nc;J,~;)i . . ....... A 

,;A~~g27~.:6 . ,,:(:onc· •. . 
. . . i':;4.1'-';··· .. ' . 

::!.:J C".J -

283 70 ~ 
45. 36 ~ 

1. (.6 

2.92 

winaow eage 

Window edge 

000031 

'-. ~,..: • ..-; - ,"' ,- .:~. .'! . : ~ 

.- .. '-



---- ---

.- c.t.-I 
, 

rep Z 
rep Z 
rep , 
rep 2 

( rep 2 
.. rep 2 

re~ Z 
re~ Z 
rep ;: 
rep Z 
rep 3 
rep 3 
rep 3 
rep 3 
rep 3 
rep 3 
rep 3 
rep 3 
rep 3 
rep ,3 
rep 3 

WASOO1S-3SDi5 -_." 

12/18/92 15:02 
2n213.8 elv 
ea214 .4 

. Nf23(6 . 
" 

Fe23S :2 .... 
. ::;:: 

~ .. ::. -:. .;, 

Cu214.4 
~i231.o 

Fe238.a 
f;.n25i .6 
erZo?7 
8e313 0 
Cu324.S 
Ag3~8 .. 1 
Mg279 .~ 
ea393.4 
Zn213.8 
CdZ14.4 
NicS1.0 
Fe238.2 
"'0257.0 
er267.7 
6e313.0 
CU324.S 
Aga2B ;·1 
Mg279.6 
ca393.'4 

'.'-

L 

C';)J";C 

cone 
cone 
conc 
conc 
cone. 
eone 
cone 
cone 
cone 
cone 
con.: 
cone 

(:one 
cone 
cone 
cone 
c;:one 
cone 
cone. 

\) . 53;;' T '''~' L 

0.0520 mg/L 
0.5305 II'Ig/L 
1 1~22 !T,glL 
0.5540 mgiL 
0.2154 m9 /L 
0.0466 mgiL 
0.2430 II'I'J/L 
0.0404 mglL 

13.0654 mg/L 
13.463c tng/L 
o .5::<44 mgl.L 
0.0556 11'19/1. 
0.5432 mglL 
1 .0946 mgtL 
0.5364 mgll 
0.2085 mglL 
0.0479 mg/l 
0.2383 mgll 
0.039,\ mg/l 

12.8S07.mg/l 
"'13.1971 mg/l' 

000038 

-;- J' • _ ~ - ..... ~ -., • .', 

.. 
'lev .:3_.76 .'. :. ...... 

"'ev 3,. 68p.ew.1V. '.; ..' 
1.24 ...... ;:: ... ,," 



rep 
rep 

,:\ 

3 
3 
:; 

-----

\.·u .. ~·c" .: 

.:.g.32a I 

,.lg279 . 6 
Ca393,4 

·I/IAr.0015-4D; S 

r-."\ 12; 18/. 92 ~ 15: 07 
~.) Zn21~,a av 
-~ ca~14.4 av 

0.0143 mg/l 
-0.0025 mg/L 

( 

NiZ31 . .o av 
Fe238.2 av 
Mn257.0 av 
Cr267 .7 av 
Be313.0 av 
Cu324.6 av 
Ag32S.1 av 
Mg279.6 av 
Ca393.4 av 

12/18/92t5: 10 

-O.OOOi mg/L 
0.0(.36 mg/L 
0.000.0 mg/L 
0.0023 mg/L 
0.0001 mg/L 
0.0021 mg/l 
0.0011 mg/l 
0.0100 mg/L 
0.0343 mg/L 

WA500 15-50 i 5 rep 1 Zn213.S 
.rep 1(;0214.4 

. rep .1'- Ni231 ,'6.' 
rep 1 F'e238,2 
rep. t .... Mn2S7 .6 

. rep ·,.:i;·cr267 :7, 
. rep ".1 .Be3t3. 0 
:Tep~;: .:i ",:,CU324 ,s· 

';':.,:2J:<: Ag32B ~j 

\"''.111\ •. V ~IUU I Illy I L 

':('l1(: -G (1057 r.1g1 L 

eone C. (,0057 mg/L 
cone 0,0322 mg/L 

Sd 0,00517 e;.cv 
Sd 0.00060 'f"Cv 

so 0.01361 ,"elf 

5.:1 0.0041$ '4ev 
Sd 0.00098 "4ev 
Sd 0.0.0298 '4Cil 

so 0.00012 'I.e v 
Sd o,oe,121 "ev 
S,j 0 .. 001580 'I.e v 
5d 0.00352 "4ev 
Sd 0.00317 ."¥tev 

cone O.064~ mg/l 
~one -0.0042 mg/l 

36.23"-
32.37~ 

21c50.5~ 

116,02""-

176. HI~ 
128.96" 
147.12< 
59. 11 ~ 

6013. 9a" 
35,1al 

9.24 

Window edge 
conc ;.-O.OOt7mg/L· ' .. 
cone ....,g .029? .. rr!9/L":J>=:,,> . 
conc . ". ,·,·'0 .2862mg/L:' :<:~; ;~' 
cone. <-,0 .00,15 ,mg/i;"',~~:' ..... 

,_':.0' 

..... 

,·conc .... ;0 ;oo06mgIL':; 

-'cone';t~~;,:~~~~\~91l>;:;' ',0.'" 

o n '1 n v\..;.: 3 q 

: -.~ .. :". 



J~.10i~l~ 

CCV 

C~) 

I":'. J ~I 

,-ep t 

rep 1 

rei> t 

rep 1 
rep 1 
r~p I 

rep 1 

rep 1 
rep 1 

rep 1 
rep 1 

rep 1 

rep 1 
rep 1 
rep .2 
rep 2 
rep a 
rep 2 
rep a 
rep 2 
rep 2 

. .rep 2 

Li1,il:; 6 
Cd214 .4 

Ni231.6 
Fe236.2 

"""257.6 
C.rZe7.7 
Vi:92.4 
8e313.0 
Cu324. e. 
Ag326.1 
Sa4S5.4 
M\J27f,.6 
ca3~3.4 
Na589.6 

cvlle 
cone 
conc 
conc 
COIlC 

conc 
conc 

·CQr,e 

c~'mc 

cone 
conc 
conc 
conc 
conc 

2.5305 mg/L 
2.8';8;; mg/L 
.2 . e7e.9 mgl L 
5,13~1 mg/L 
2.6662 mtJ/L 
1 . 073~t mg/L 
2.4700 mg/L 
0.2365 mg/L 
1.176') mgiL 
1. -Fi140 mg/L 
9.2544 mg/L 

25.1829 mg/L 
23.9866 mg/L 
23.6842 mg/L 

Zh213.S conc 2.5759 mg/L 
C0214.4 conc 2.8124 mg/.l 
Ni231.6 conc 2.6153 mg/L 
Fe2Se.! conc 5.1644 mg/L 
Mn257.6conc 2.524~ mg/L 
Cr267.7 conc L 0492 mg/!. 
V292.4·conc2.4840 mg/L 
8e313.0 conc.0.2269 .mg/L .. ' \. 

rep '" a CU324 .8 cone . 1 • 145smg/L ., 
rep' 2 ~gS28.1 conc 1~195smg/l 

repa. Ba455.4 conc9 .3009 mg/L . 
rep ~,. Mg279.6 conc25:7608,~9/L 

. 're.p ·".-·~).· .. , .... -... '2.:3589.'93.:64 ... ~ .. ~ponc.,.24:~47Z~mg/L ',,, 
!"' ..... . '''9on~ :. 23. 9324-:mglL'~ " 
. -, -, -. l;' . f '\1 • " 

Zn213' • .";8·.·conc:· ~··2:,~016,mg/L:, .' .. ·.';.:i~/~i!~~J~f·~!;~f~gtL' .. "· .... 

OOOOl:O 

:. ; ".-,.> \ -, 

... ':-.': . 

. - '.~.-.' :i' . 

.' ,~~.' ·.·~E:·;j· 
'- ~': 



C~ 

I c~· 

reF: 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rell 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

1 

t 
'I 
1 

1 
1 

1 

t 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

rep -2 
__ rep -2' 

rep: 
-rep· 

. _:rep 
.. rep .. 

. . __ .? rep'~;~ 

:> ..• , ;'1~~i.j~i~":··· ~ep··.· . 

~·I .;:0' I 

\i2~2 4 

8e313.0 
CU324.6 
AQ328.1 
ea45S.4 
Nlg27~ .. 6 
Ca393.4 
N&SS9.6 
Zfl213.S 
Cd214.4 
Ni231.6 

Fe298.2 
"'n257.6 
ct267.7 
V292.4 
8e313.0 
CU324.S 
Ag32S.1 
8a455.4 
"'g279.6 
caa99.4. ... 

'-'\:1 ft. .. , 

CI)f";C 

cone 
cone 
cone 
cone 
cone 
cone 
cone 
e<)t1C 
eone 
eone 
cone 
cone 
c.onc 
eonc 
cone 
cone 
cone 
cone 
cone 
cone 

.cone 
cone 

-cone 

U ~IVt:\:' rnl.~1 I.. 

-.j 0vJ7 log/L 
o 0001 m!J1L 
0.(;075 mgiL 

-0.000:5 mg/L 
0.0061 m.J/L 
0.0137 m9/L 
0.0130 rr,g/L 
0.092,3 mg/L 

-0.0027 mglL 
-0.0015 mg/L 

0.0226 mg/L 
0.0(135 mg/L 
0.0018 mg/L 
o 0023 mg/L 

-0.0034 mg/L 
0.0000 mg/.L 

-0.0078 mglL 
-0.0001 mg/L 
O.OOH~mg/L 

.0.0029 mglL 
.' (L0027 m"/L .. ' c.; 

- . O,.02H5 mg/L . 
0:0065 mgl(.~/·J .. 

:. -0.0028 rng/L 
:-0. 0056m..9/~ .. '/-

. ,~O .. QO~7;"rigll· 
."OOOi .• 

o 0 00 ~ I 

VI IndoVl.eage .. ;, .. " .. 
.' .': '-; .: .• : .•.... '.; ... - .<: 

..... :... ,~:;'/i ~~'-::'. 
"I.: ... ; .... 1. '.,0.:' •. "_ 

'!-' • 

.• ",'?, 

. .' 
'- . ~ . ... ", 



\.r\..0 

1':JHi/92 15: 35 
NaSar •. (, av -0 0148 Jllg/L 0.053::.5 'I.CV 35{t.524 

12/1S/92 15:37 

; . 

~-- -.. -." 

rep 
rep 

1 
1 

Zn213,S 
C0214.4 

cone 
cone 

0.0756 mg/L 
0.0047 mg/L 

rep 1 Hi231.6 cone 0.0125 mQ/L 
rep 1 Fe2as 2 cone 18.5357 mg/L 
rep '''''n257,6 cOile 2.657~ mg/L 
rep 1 Cr2677 cone 0.0167 mg/L 
rep 1 8e313.0 cone 0.0007 mg/L 
rep 1 Cu334,B cone 0 0182 mg/L 
rep 1 Ag32e.1 cone 0.004Smg/L 
rep t Mg279,6 cone 6.6044 mg/l 
rep f U39S .. 4 cone 5.7059 mg/l,. 
rep 2 l.,213.8 cone 0.0757 mg/.l 
rep 2 CQ214.4 cone -0.0026 mg/l 
rep Z Ni23'.6 eonc 0.0012 mg/l 
rep 2 F'eZ38.2 eonc te.460~ mg/L 
Tep 2 Mn2S7.6 cone, 2.6973 mg/l 

. " ,rep '.2. 'Cr267 ~ 7. cone· '0.0118 ,mg/l ;. 
,' . . r~p.: 2 8,e313:0 ,.>eonc 0.009~~:ftl9jl·· 

, .rep.:z, CU324.8 cone O:C)13~;'mg/L.:c; 
:.~·rep>2Ag328, 1 cone' 0 ;'OO()4')ng/i::,' 
"".rep.,2,fe1g279. 6 ~. cone .' .. 6~7167' Ie .. ·, 

. ~.~f,~'···::2~:":;~=93~4 ':. ,conc ~/~;9' 

wlndolll eClge 

.' . 

O On n I' ') 
! ~I :..1 ~;~ L 

r-._.".",> 



C ! 

, et 

l--::P 
rep 
rep 
rep 
rep 
rep 
rep 
rej) 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

lIIA500t5-60Tot 
12/18/92 15:45 

,Zn213.8 
~Cd214 .4 

. av 
av 
av 
oV 

----------- .---

<;, ... J ~ ·:'1 .,;, 

Z Fc233.c. 
2 fv'in~S7.6 

2 Cr267.7 
2 6e313.v 
.2 Cu324.e 
2 A9328.1 
2 M~279 6 
.2 Ca393.4 
S 2n213.8 
3 C0214.4 
S Ni23.1.o 
3 Fe23S.2 
3 Mn257.6 
3 CrZQ1.7 
3 Be313.0 
3 CU:324.6 
3 AQ3GS.1 
3 Mg.279.6 
3 C0393.4 

0.08S0 mg/l 
<:0.o01S·mg/l 
.0. oo~{mg/l 
19.0143 mg/l 

.~.2 .6427 mg/l 
~ 0,0120· 

""'.1' It .. 

cone 
conc 
cone 
cone 
Cvnc 
cone 
cone 
cone 
COIlC 
cone 
,:or.c 
Calle 
COI1C 
cone 
cone 
cone 
cone 
eone 
cone 

V ~"J.=,;:J m'}: .. 

I if 45e.O In'Ji i.. 
2.15645 mg/L 
0.0141 mg/L 

00011 m';J/L 
0.01 Hi mg/L 
O.OOHI mg/L 
6.8199 mg/L 
6.029<3 mgli. 
00902 mg/L 
0.0016 mg'-L 
o 0045 mg/L 

18.8190 mg/L 
l.S8S1 mg/L 
O. (lOSS mg/L 
0:0011 mg/L. 
(l.0186 mgll 
0.0037 mg/L 
6.8635 mg/l 
5.958~ mg/L 

0.00545 ~ev 6.19 Sd 
" Sd . '0.00016 "I.e v 10.16~:. 

..•. 'Sd '. 0,00325 .Ytcv .153.41.('.' 
Sd 0 . 3.8.:334 ,"ev 2 .02 

.; 0 .05040'loCV 

. '~lO 

OOOO~·3 

'.~". ~ 



c.·· .. ·'." ... I 

J 

WA5{ti"l15-6STot 
12/10/92 15.50 

In.? 13 a 
Cd214.4 
N-i231 t:' 
Fe~3;';'.E. 

Mn2S7.o 
CrZ.57 7 ali 
6.,313. v 6,\/ 

Cu324.8 av 
Ag32a. 1 dll 

Mga7~.6 av 
Co393.4 all 

12/18/92 15:54 
lIIAS001S-4Tot 

WA50015;"4Tot 
'12/18/92 15:54 

. Mg219.6 
ca393:4' 

"-. ~'" 

rep 
rep 
rep 
rep 
rep. 
rep, 

-: .--" 

av 

~ .,.1';: c. i..., " 
3 C6.593 4 

0.5992 mgll 
0.OS30 mgt!; 
0.54';7 mg/l; 

20.3.204 mg/L 
3. Hiv2 mglL 
0.2245 mg/L 
0.(;470 mg/L 
0.254':' mg/L 
O.03~O IIIg/L 

17.308S mg/L 
15.5435 mg/L 

t Mg279,6 cone 
t ca393.4 cone 
2 M9279 . 6 cone 
2 ca393 ,4 'cone 
3' M9279.6, .': cone " 
3 ca393 .. 4 , . . cone 

". ~ "'.... . ... '-';.~. 
, , 

-~. :_ "'1.:':;:,; ;.:-;.~ "_.:,,,;; 

1,; o ()i';j ,rig, I. 

1 ~ ~;41 IT;g!<.. 

Sd 
Sd 
SCl 
SCi 

ad 
5.11 

50 
SO 
5d 

50 
Sd 

Sd 
3d . 

0.01476 "I.e" 
0.00129 "I.e v 
o 0213,9 't.eil 
0,63771 "I.e v 
0 06267 'l.CV 

0,00589 'i.e v 
0 0\1144 '.CII 

o. 010B~1 'l.CII 

0.00959 ·~ev 

0,46561 '.ev 
0.15694 "I.e v 

0.0142 mg/L 
0.O50~ mg/L 
O.013~ mg/L 
0.0459 mg/L 
O.~121 mg/L, 
O,04S9 mg/L 

. " 

o ,00113"CV 
0.00289·,"CII 

2.46 
,2.44PdW1-
3 ;1 
:;.14 

1.93 ooonlf• .~ 
2 62 

'oJ , 

3.06 
4.2B 

24,61 

2.69 
1 . 0 1 

~~ ~, .. ' 
. --'~~,- .:( 

8.4Soi! 

,,' , 



av 2.5739mg/L 
av2.8390 mg/L 

. it,,' 2.6730i1\g/l 
av ~.20S6 mg/l 
av "::; '2. ~643 ",gIL 

12/1S/!;2 16:01 
111213.,8 
ca214.4 
Ni231.6 
Fe23S,2 
Mn257.6 ' 
Cr267.7 
VZ92!4, 

. av-<~,~t ~05t9 mglL· ~,>". 
-' -- . -" . ~ . . . 

av . ,. 2.4.298 mglL . ;::~<;';o.~O·· ., .' 1>-',<:: ", 
.. - ...... ~.,'.,~,,,~~,-g .:'...:·_~";""~~l·~"" 

sa 0.O~530 "l.cv 
sd 0.03235 "l.ev 
sa 0.06805 "tacv 
sa _:0. 023S1"1oCV 
5(2 . .";0.04141 'rocv 
s,a . ';0: 01357 
,sa .:0.0437.7 

"O~'11'8 . 

1. 76103 
1.14wt­

,2..ssJD1 
.0.4610'-1 
'1.61/03 

1 ~29105 

". ,".' 

"J.' '".- .-



c· 
C~::6 

1 E,i 18.i92 10:0& 

Zn213.B 
<::11214.4 
Ni231.0 
Fe238.2 
Mn257.6 
Cr267.7 
V292.4 
Se313.0 
Cu324.8 
Ag328.1 
ecl455.4 

'Mg219;6 , 
. ~393.4 

.Na589.6 
~ .. 

rep 
rep 
re •• 
re;l 
rep 
re:> 
rep 
rep 
re9 

a.v 
8V 
av 
av 
a" 
av 
av 
av 
av 
av 
av 
av 
av 

., ,. ~c....)o. C 

~ <o\,·,'-57.e, 
3 cr2r57.7 

S VH'2.4 
3 se313.0 
3 CUS24.S 
3 AQ32S.1 
3 60455.4 
~ Mg27~.6 

.3 ca393.4 
3 NaS89.6 

0.0031 mgll 
-0.0002 mg/l 
0.0060 mg!L 
0.0013 mg/L 
0.0006 mg/L 

-0.0036 mg/L 
0.0002 mg/l 

.0.oo01mg/l 
--0.0008 mg/L 
. 0.0015 mg/L , 
0.0029 mg/l' 
0.O()53 mg/l ... :' 
O.OQ50'mg/l 

•• :w ... - ... ~mgiL., 

C~·I,l ... 

COliC 

cone 
con.:: 
cone 
C':lI)C 

cone 
cone 
e(',nc 
c(',nc 
cone 

Sd 
sd 
sd 
sd 
Sd 
sd 
sa 
sd 
sa 
sa 

'''sd 
sd 
sd 
sd 

-I.t ..)\., .... , Ililj I I. 

i:, (!OO7 1ll'~:L 

-0.0046 f,lg/L 
-0.0050 mg/L 
-0.0000 mg/L 
-0.0005 mg/L 

O. OO':!~, mg/L 
O.()OO!i rr.g/L 
0.0003 filg/L 
0.0001 mg/L 

-0.0133 mgli. 

o.ooar.fj %Cv 
0.00166 %ev 
0.01736 %Cv 
0.00687 .%CV 
0.00057 %av 
0.00264 %av 
0.OQ469 %av 
0.00016 "Ioev 
0.00651 ,",a v 
0.00298 "loa v 
0.00268 "'av 
0.00596 'I.C:v 

"toe v 

winaOIll 

window 

95 .21~ 
769.51< 
2S8.44< 
529.27< 

69. Me:' 
72.65< 

2062.1 < 
124. gc,.(' 
856.21<' 

e·jge 

eClge 

00 

193 .46<~:,.·~ ...... :; .. · .• : ... ,~ ..•..... :; •... : ... ~ ... . 
....• g., ',' ...• 5 L.· ,. . .' .' 0........ ". -·.~·:,:'r-·- .. :; .. 

. './ -.' .t. 

112 .. 6S .... ~ ''''': . {, .. :,:: '.' '" 
117.47< ; .:,.' " 
'1'26 :'8'0<:" 
. . . 

n C h b 1..' -r 

. __ 'i 

" ." )_.: :;"., 
, ; . ~ 

". ~~ \\'!~\\'~L: 



\Ie: ~2 4 ail 
Be: 1.3 Ii ,;\\1 

CUS24.5 av 
Ag328 . .. CiV 

Ba45S.4 a\l 

12/18;92 16: 15 

lCSA8 rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

.' rep 
rep 

. ~-:,- r~p. 

,rep 
'rep 

'0 '~'4')~ r'lQ/l 
J (jo·j~ r.jgo'L 

0.0045 mg/l 
-0.0073 mg/l 

O.OOC1 mg/L 

1 zn213. a 
C(jZ 14.4 

1 Ni 231 .0 
t Mn257 .• ) 
, er2037.? 

• ___ L _________ 

cone 
conc 
('.one 
cone 
cone 

~, Cl 
- " .:'\''''' 

5';; 

sa 
Sd 

0 (>0443 '4·;\ 
(, 00,) 1 .. ',.e II 

0, OO~'58 ',.cv 
O.OCJ5S2 "I.C\; 

O. c/o 1 04 'I.e v 

~. ~E,36 mg/l 
0.9907 mg/ .. 
O.~OO7 019/ L 
0.483g ti1glL 

. O.4sav mg/.L 
1 V2i2.4 cone 0.4503 ~g/~ 
, 8e313.0 cone 0.4535,ngll 

Cu324.S cone 04415 mg/l 
1 Ag328.1 cone 0.9283 mg/L 
1 8a455.4 cone 0.4467 mgil 
2 ln213.a conc 0.9818 mg/L 
2 Cd214.4 cone 0.9809 mg/L 
2 Ni231.6 cone O.954~ mg/L 
2 MnZ57.6 ·~onc 0.4946 mg/L 
2 Cr267.7.eonc ~,5031 mg/L 

· 2 .V29Z',4 cone . O. 44~O mg I L 
2.;.B~313.0 cone' > o. 4548 .. mg/L 

· 2 ·CU324.8 cone : ,0.4388 mgiL 
· 2·Ag328.1 '. cone 0.9175 nig/L. 

Sil455.4.:·:.cone· 0.4384 nig IL 
13 . ··>·coneo.9819.mglL 

... ".; .. -.".,,-.,',,:,?~(~,~~ . 

fe. 9:! 
sa .87 

212 34 
75,12 

IS01 .4 

.... ' ;::. 4·' ~~<; .• '?o':;;'.·::·~J:·:f/ 
':~;'.~ 

....... 

,': 



-' \ (
~~ 

- _ '.J ... "--

C!~'~>-'!,...,· '!.''''''''~' 

• -:; t~· 
refJ 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rejJ 
rep 
rei) 

rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 
rep 

:rep 
rep 
rep 
rep 

"- Cll.: , .. ~ .. 

2 ,.;; ,31 .-:' 
2 Fe238. 2 
2 Mn2S7.6 
2 er2.57.7 

2 V292.4 

2: Ee313.0 
Z ':\..1324.3 
2: 1.9,328.1 
2: 604~5 4 

2 Mg27·i/. ~ 
2 Cd~9S.4 

2 Na569.6 
3 ,Zn21S.8 
3 Ct1214.4 

3 NI23·1.6 

3 fe238.Z 
3 Mn257.6 
3 Cf267.7 
3 \1292.4 
3 Be313.0 
3 Cu324.8 
3 Ag328.1 
3 8&455.4 
3 '. Mg279.6 

3 caa93.4 
3.;Na589.6 

, .. ,-If h~ .. 

ccnc 
cc·nc 
cone 
cone 
cone 
COrlC 

cone 
cone 
con.:: 
cone 
conc 
cone 
cone 
cone 
cone 
cone 
COliC 

cone 
cone 
cone 
cone 
cone 
conc 
conc 

. cone 
··.cone 

' .. i \.;'.1;.<. 

c .• ) 15, 
0 0479 
0.0007 

-0.OC18 
-0 .(,021 

0 vOO~ 

C.00j9 
0.O09{1 
0.0000 
0.Oa70 
0.0743 

-0.0253 
0.0091 

-0.0036 
0.0033 

-0.0040 
-0.0004 
0.0050 
-0.OO3~ 
0.0002 

-0.0006 
-0.0067 

0.0007 
0.0246 
0.0188 
0.0449 

'Ii'j' ;. 

1;\91 L 

mg/i. 
mg/L 
mg··L 
mg/L 
mg/L 
mg/L 
mg/l. 
mg/L 
1l1~1L 

mg/l 
rng/L 
mg/l 

,mg/l 
mg/L 
mgIL 
mg/l 
mg/L 
mg/L 
mglL 
rr.g/L 
mg/L 
mg/l 
mg/L' 
mg/L 
nigh .. .. 

, i_ 

'"."" 

Window edge 

Window edge 

.wlndo'll edge 
,oJ ~. .' ._. 

,... 1'\ 1'\.: !"',' ~' •.•. 8 .j!~-,--

-.. : 



rep 3 tl,f.257 ':a cone (l on .. fYlJ/L 
~-~p ~ ·C.:· (;-;)./ ..,. c orll~~ 'J 0110 mg/L 
rep 3 V292 4 cone ".10 IS ",g/L 
rep 3 66313.0 conc C.0')89 mg/L 
rep 3 Cu:s24.S conc O.O44~ mg/L 
rep 3 A',)~2d . 1 con.: 0.0106 mg/L 

(~) CFi I 
.12/18/92 15;28 

Zn~ ·\.3 . a ~\, v.v·ns It.g/~ s.:! . .) Ov~S~ 'I.,: v . 3 lO 108 
0 0 n n '1 q 

(:0214.4 d\' O. OCI:5~ mg'L 50 ".j(l335 'I,e\. 43,e,9(t,9 \.} .... ; "; 

Ni2316 011 o . O·S'Te- mg/L so 0.00708 ~~\: \I 12 24TB 
Mn257.6 OIl 0.0331 n,g/L 5Ci C,.OOlo" 'I.e J 4.~6110 
Cr267.7 a'i 0.0129 mg/L f.1l ,;). 0~2(,3 '4e\; cO .44 &5 
V2i1E 4 oV O.0~23 mg/L sa 0.00·317 't.cv 6.6S~ 
5e313.0 av 0.0083 mg/L so 0.000'12 %CV 1.38 ' .. 
CUS.24.S av 0.0497 mg/L sa 0.00499 't.cv 10.05 Ah 
AgS2B.1 av 0.0164 mg/L sa 0.00506 ,'l.cv 30.90 

" .. * ~ 

"'-.~ .. 

~ ~i~- . .:0;: .-

.~.-. ;. " 

.' 
; 

.~. 
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Coast-to-Coast Analytical Services, Inc. 
Northeaste~ Division (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO W-ASl006 

C--- -'1 
_ . __ JREPORT TO: FRANKO GODOY 

INVOICE: 

ABB Environmental Sves., Inc. 
l~0016thSireet, N.W., Suite 720 
Washington, DC 20036 

ABB EnvironmentalSvcs., Inc. 
25~0 Executive Center Circle East 
Tallahassee, FL 32301 

Project Manager: Laura J. O'Meara 
ORDER DATE: 12/15/92 

PHONE: 202/797-6500 
n" n n 5- MX: 202/797 - 6501 
w - ... \,. U -- DUE: 18 DEC 

PO: SE207668 

SAMPLED BY: D. VON BUSHBERGER DELIVERED BY: FED-EX DISPOSE: AFTER 14 JAN 

ITEM LOG NUMBER SA,MPLEDESCRIPIION 
l. W.A51006-1 -TM100':'Ol 

DETERMINATION 
TCLP-Silver 
TCLP*Extraction 
Elements Matrix Spike Sample 

TOTALS 

ORDER -NOTE: . OCI XI INDIAN HEAD 

(I 

INVOICE: With Report 

SAMPLED D,&.TE ITIME RECEl;VE:D -$TRIX 
08 DEC 1200 15 DEC - . SO 

.- METHOD QTY PRICE AMOUNT 
6010 1 4S().00 450.00 
1311 1 105.00 105.00 

1 0.00 0.00 

1 555.00 555.00 

~ .. 
J. ~ ~ 

TOTAL ORDER AMOUNT $555.00 
This is NO'!' an Invoice 

UB/LJO 
.!..~-16 Please contact CCAS promptly if you have any questions. 



""-

W
"" 
ILl 

-PLEASE PRfNTIN PEN 
Cfierit 

". Bi/1'(1t different than abov&) 

Sampler (Print 8nd sign) 

t41Suburbut Road 
1515. KeUogg,Sulte A 

6006E'pCt. 
2400Cumberlimd Dr. 

4765 Calle Qttetzal 
340 Count, Roac:i No.S 

San Luis Obispo, CA 93461 
o . Coleta, CA 93117 
• Benida,CA 94510 
• V8tpaialso,lJIcUana 4638.1 

Camarillo, CA93012 
o WestbroOk, ME.Oot092 

~~~. 
Address 

Sample Description 
OatefTime • ofFill 

COn'd 'Ma:triX Containers Pres. yIn 

TMroO-VI I /JAr 

.~:,. . 

r,\ 
~\ ,JOS) S43-2S53 
0--- (805)964-i'838 
• (lO7) 747-'ZlS1 
• (219) 464-2389 

(805) 389-1353 
(2(Jl) 874-2400 

TC,LP 

.• ' ORIGINAL· 

PAX (Bm)S43-2685 
FAX(80S) 967-4386 
FAX orm 747~XJ65 
FAX (219) 462-2953 
FAX (805) 389-1438 
FAX (2(Jl) 775:-4029 

State 

• SubJecllo Av.llablilly 
Ana.lysis 

_ ....... -.......... " ... n_..,. - .... J 

P8ge~of~ 

FAX. 
t;Pl.. )~, ~SrJ 

Zip·~S~ 

ProjeetMGR _ F: . 

Copies To: Auth.lnit. 

Remarks lab 10. 

; 
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COAST u TO· 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste,Chemistry, Bacteriology & Bioassay Laboratories 

141 Suburban Road • 
751 S. Kellogg, Suite A • 

6006 Egret Court • 
4765 Calle Quetzal • 

4570 Campus Dri\'e • 
2400 Cumberland Dr. • 

340 County Road, No.5. 

January 29, 1993 

Mr. Franko Godoy 

San Luis Obispo, CA 93401 
Goleta, CA 93117 
Benicia, CA 94510 

Camarillo, CA 93010 
Newport Beach, CA 92660 

Valparaiso, IN 46383 
Westbrook, ME 04098 

ABB Environmental Services, Inc. 
1400 16th street, N.W., Suite 720 
washingotn, DC 20036 

Dear Mr. Godoy: 

• (805) 543-2553 • 
• (805) 964-7838 • 
• (707) 747-2757 • 
• (805) 389-1353 • 
• (714) 252-2143 • 
• (219) 464-2389 • 
• (207)874-2400 • 

Fax (805) 543-2685 . 
Fax (805) 967-4386 
Fax (707) 747-2765 
Fax (805) 389"1438 
Fax (714) 253-7733 
Fax (219) 462-2953 
Fax (207) 775-4029 

Please find enclosed the Report of Analysis (ROA) for the samples 
received by the laboratory on January 25, 1993. This cover letter 
is an integral part of the ROA. 

Sample results are reported on our new Laboratory Information 
Management System (LIMS) Report of Analysis. Results are presented 
by sample ((ind by analytical group. The LIMS ROA presents the 
results for each analytical group on separate pages. PQLs, 
methods, dilution factors , dates Of preparation and analysis as 
well as any applicable footnotlas all appear on the page(s) where 
the parameter is reported. Analytical data are approved for the 
reporting by a qualified reviewer by signature on the authorization 
page. 

If you have any questions or comments concerning this Report of 
Analysis, please do not hesitate to contact me or Geoff Pellechia. 
We appreciate your continued use of our laboratory for your 
analyti.cal needs and look forwarq to working with you in the 
future. 

'sincerely, 

Coast-to-Ceast Analytical Services, Inc. 

~.fb~~ 
JIfl)J:. ... c;lur.a J. O'Meara, Supervisor 1) -Client Services 

LJOldmt 

Enclosure 
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COAST. TO· 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampli:ng, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta,CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

. Northeastern Division (207) 874-2400 
340 County Road,No.5. P.O. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

Coast-to-coast Analytical Services, Inc. Northeast Division 
(CCAS) has completed analysis of your samples identified by the 
CCAS order number: WJ0073;sample numbers: 1-13. These samples 
were analyzed in. accordance with the methods noted on the Report of 
Analysis. Samples and associated QC samples met CCAS internal 
quality control except as noted on the Report .of Analysis. The 
attached Report of Analysis, which consists of 25 pages, is 
authorized for release by: 

aura . O'Meara 
Client Services Supervisor 
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COAST D TO. 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 Fax (207) 7754029 

CLIENr: FRANI<D GCDOY 
.ABa Enviromental Svcs _, InC. 
1400 16th Street, N.W., Suite 720 
Wash.lngtcn, DC 20036 

REPORI' OF ANALYTICAL RESULTS 

Sanple No. : WJ-0073-1 
Report Date: 01/29/93 
PO No. SE207668 
Project 7800-00 

Page 1 of 1 

SAMPLE DESCRIPI'ICN SAMPLED BY SAMPLED DATE RECEIVED 

'lMl00-02 Soil CLIEN!' 01/07/93 01/25/93 

RESULT UNITS DF PQL* ME'IHCD ANALYZED BY IDI'ES 

'l'CL'J?*Ext;raction 
'l'CL'J? -Silver 

**** 
<0.50 

**** 
mg/L 

1.0 **** 1311 
1. 0 0.50 6010 

01/26/93 MIl 
01/27/93 DN 

.. PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sanple­
specific reporting limits. Semple-specific limits are indicated by reSults annotated with '<' values. 

(l)Sanple preparaticn on 01/25/93 by MIl using 1311 
(2) .Sanple Preparatioo on 01/26/93 by UHC using 3010 

LJO/edh/aj c/djn 

1 
2 



COAST G TO· 
COAST 
ANALYTICAL 
SERVICES 

CLIENI': FAANro GCDOY 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Gol~ta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN' Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5' P.O. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

sample No. : WJ-0073-2 
Report Date: 01/29/93 

ABB Environmental Svcs. ,Inc. 
1400 16th Street, N.W., Suite 720 
Washingtcn, DC 20036 

PO No. SE20766B 
Project 7BOO-00 

REPORI' OF ~YTIc::AL RESULTS Page 1 of 1 

SAMPLE· DESCRIPI'ICN SAMPLED BY 

02SSJO{0300XRFF soil CLIEm' 12/22/92 01/25/93 

PAAAMETER RESULT UNITS OF PQL· MIrniCD AWU.,YZED BY NJI'ES 

Silver, Total 110 mg/kgdrywt 1.0 1.5 6010 01/27/93 DN 

*PQL (Practical Q!lantitation revel) represents laboratoJ::Y reporting limits and rI1ay not reflect sanple­
specific reporting limits. Semple-specific limits are indicated by results annotated with '<' values, 

(1) sample Preparaticn on 01/26/93 by JHC using 3050 

lJO/edh/aj c/djn 
JA26ICPXSXX2 

1 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified HazardousWaste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA - Goleta, CA -Benicia, CA - Camarillo, CA 
Newport Beach, CA - Valparaiso; IN- Westbroc,>k, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5- P;O. Box 720 - Westbrook, ME 04098 Fax (207) 775-4029 

CLIENI': FRANKO GCDOY 
ABB Environmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
WashinSJtcrl, DC 20036 

REPORr OF ANALYTICAL RESULTS 

sample No. : WJ-0073-2 
Report Date: 01/29/93 
JX) No. SE207668 
Project 780.0-00 

Page 1 of 1 

SAMPIE. DESCRIPrIW SAMPLED BY 

02SSXX0300XRFF Soil 12/22/92 01/25/93 

PAAAMErr'ER RESULT UNITS DF PQL .... lo:EI'HOD . ANALYZED BY IDlES 

Solids-Total Residue (TS) 99 wt% 1.0 0.10 CLP/CIP SOW 01/26/93 JF 

.... POL (Practical Quantitation level) represents laboratory reporting limits and nay not reflect sarrple­
specific reporting limits. Sanple-specific limits are indicated by results annotated with '<' values. 

(1) ~le Preparation on 01/25/93 by JF 

IJQ/edh/ajc/jf 
.JA25Y01XSXXl 

o 

1 



COAST. TO­
COAST 
ANALYTICAL 
SERVICES 

CLIENr: FRANKO GCDO:l 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Wasfe, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • CamariIIo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5· P.O. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

8anple No. : WJ~0073~3 
Report Date: 01/29/93 

.ABBEnvirar:mental Svcs. , Inc. 
1400 16th Street, N.W., Suite 720 
Washingtcn, DC 20036 

Po No. SE207668 
Project 7800-00 

REPORI'OF .AN1U.YTICAL RESULTS Page 1 of 1 

SAMPLED DATE RECEIVED 

02SSXX0125XRFF Soil 12/42/92 01/25/93 

PAAAME'I'ER RESULT "ONITS DF PQL* ME'nICO ~YZED BY N1rES 

Silver, Total 79 mg/kgdrywt l.O 1.5 6010 01/27/93 DN 

* PC!L' (Practical Quantitatian Level) represents lalX>ratory reporting limits and may not reflect sanple­
specific reporting limits. Sanple-specificlimits are indicated by results ar1Ilotated with '<' values. 

(~) Sanple Preparaticn on 01/26/93 by JHC using 3050 

IJO/edh/ajc/djn 
JA2QICPXSXX2 

o 

1 
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Air, Water & Hazardous W t S . 
Certified Hazardous Wa t Ch as.e amphng, Analysis & Consultation 

. s e, emlstry, Bacteriolo y & Bioassay Laboratories 
San Luis Obispo CA • G I 

Newport Be~ch CA ~ ~tal' CA .• Benicia, CA • Camarillo, CA 
, a paralso, IN • Westbrook; ME 

Northeastern Division 

340 County Road, No.5 • P.O. Box 720 • Westbrook, ME 04098 (207) 874-2400 
FilX (207) 775-4029 

CJ;..IENl': FAANKO·GCJ;:X)Y 

.ABE Environmental Svcs., Inc. 
1400 16th Street, N.W., SUite 720 
washingttl'l, DC 20036 

Sample No. : WJ-0073-3 
Report Date: 01/29/93 
PO No. SE207668 
Project 

REPORI' OF ANALYTICAL RESULTS Page 1 of 1 

SAMPlE DESCRIPI'lCN ~BY SAMPLED DATE RECEIVED 

02SSXX0125XRFF Soil CLIEN!' 12/22/92 01/25/93 

PARJ:IMETER RESULT UNITS DF PQL* ANALYZED BY roms 

Solids-Total Residue (TS) 99 1.0 0.10 ClP/CIP SOW 01/26/93 JF 

.. IiQL(practica1 Quantitation Level) represents laboratory reporting limits andrray not reflect sanple­
~cific reporting llmits. Sanple-specific limits are indicated by results annotated with I <' values. 

(1) Sample Preparaticn on 01/25/93 by JF 

LJo/edh/ajc/jf 
JA2Swc::xxmoa. 

1 



COAST. TO­
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laborat<;>ries 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Belich, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division 
340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 

(207) 874-2400 
Fax (207) 775-4029 

·CLIENr: FAANKO GCDOY 
ABB Environmental Svcs... Inc. 
1400 16th Street, N.W., Suite 720 
washingtcn, DC 20036 

Sample No. : WJ-0073-4 
Report Date: 01/29/93 
PO No. SE207668 
Project 7800-00 

REPORI' OF ANALYTICAL RESULTS Page 1 of 1 

SAMPIE DESCRIPI'ICN SJlMPLED BY 

02 S£XX212SXRYF Soil CLIENT 12/22/92 01/25/93 

RESULT UNITS DF PQL* MSlHOO ANALYZED BY NJrES 

Silver, Total 70 mg/kgdrywt 1.0 1.5 6010 01/27/93 DN 

*PQL (Practical Quantitation 1svel) represents laboratbry reporting l;imits and may oct reflect saII{lle­
specific reporting limits. Semple-specific limits are indicated by results annotated with '<' values. 

(1) Sample Preparaticn on 01/26/93 by JHC using 3050 

(I 

LJO/edh/ajc/djn 
4lA26ICPXSXX2 

c) 

1 



COAST w TO­
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

Northeastern Division 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA. Valparaiso, IN • Westbrook, ME 

340 CountY Road, No.5. P.O. Box 720 • Westbrook, ME 04098 
(207) 874-2400 

Fax (207) 775-4029 

CLIENI': FAANKO C3CDOY 
ABB Environmental SVcs., Inc. 
1400 16th Street, N.W., SUite 720 
Washingtcn, OC 20036 

Sample NO. : WJ-0073-4 
Report Date: 01/29/93 
ro No. 
Project 

SE207668 
7800-00 

REPORI' OF AWU.YTICAL REStJl,..'rS Page 1 of 1 

SAMPLE DESCRIP'I'ICN S1\MPLED BY S1\MPLED DATE RECEIVED 

02SSXX2125XRYF Soil CLIENT 12/22/92 01/25/93 

PAAAME:TER RESULT UNITS DF PQL* METHOD .ANALYZED BY WI'ES 

( 

Solids-Total Residue (TS) 98 wt% 1.0 0.10 CLP/CIP SOW 01/26/93 JF 

'* PQL (Practical Quantitation !.evel) represents laboratory reporting limits and may not reflect sarrple­
specific:: reporting limits. Sample-Specific limits are indicated by results annotated with I < I values. 

(J.)Sample Preparaticn on 01/25/93 by JF 

LJO/edh/aj c/j£ 
&JA25w:::xxsxxJ. 

o 

1 



COAST mTO­
COAST 
ANALYTICAL 
SERVICES 

CLIENl': .FAANI<O GCDOY 

Northeastern Division 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San LuiS Obispo,CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

340 County Road, No, 5 • P.O. Box 720· Westbrook, ME 04098 
(207) 874-2400 

Fax (207) 775-4029 

ME Envircnnental SvCS., Inc. 
1.400 16th Street, N.W., Suite 720 
Washingtcn, IX: 20036 

~le No. : WJ-0073-S 
Repc;>rt Date: 01/29/93 
PO No. SE207668 
Project 7800-00 

REPORI' OF ANALYTICAL RESULTS Page 1 of 1 

SAMPlE DESCRIPTICN MM'RIX S1lMPLED BY SAMPLED Dm'E RECEIVED 

01SSXX0350XAXF Soil CLIEm' 12/09/92 01/25/93 

PARAMETER RESULT ONI'I'S DF PQL* ME:IHCD ANALYZED BY NJI'ES 

" 
Silver, Total 3.7 mg/kgdrywt 1.0 l.5 6010 01/27/93 DN 

* PQL(Practical Quantitatian Level} represents labora1;Ory reporting limits and may not reflect sanple­
specific repbrting limits. Semple-specific limits are indicated by results armotated with '<' values. 

(1) Sanple Preparaticn an 01/26/93 by JHC using 3050 

IJO/edh/aj c/djn 
JA26lCP.XSXX2 

o 

1 



( 
"-.. 

c:!LISNr: FRANKO GCDoY 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Villparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5· P.O. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

.ABE Enviranmental SvCS. I Inc. 
2400 16th Street, N.W., Suite 720 
Washingtcn, DC 200~6 

Sample No. : WJ-0073-S 
Report Date: 01/29/93 
PO No. SE207668 
Project 7800-00 

REPORI' OF AWU..Y'I'ICAL RESULTS Page 1 of 1 

SAMPLEDESCRIPTIOO" 

02SSXX0350XAXF Soil CLIENT 12/09/92 01/25/93 

PARAMETER RESULT UNITS OF PQL* AWU..YZED BY NJI'ES 

Solids~TOta1 Residue (TS) 98 wt%' 1.0 0.10 CLP/CIP scm 01/26/93 JF 

. * FQL (practical Quantitation level) represents laborato~ reporting limits and nay not reflect sanple­
specific reportinglimit$. Semple-specific limits are indicated by resUlt$ annotated with '<' values. 

(1) Sample Preparatioo on 01/25/93 by JF 

LJO/edh/ajc/jf 
.m25WCXXSXXl. 

1 

o 



COAST. TO· 
COAST 
ANALYTICAL 
SERVICES 

·CLIENl': FAANKO· GCDOY 

Northeastern Division 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook,ME 

340 County Road, No.5. P.O. Box 720· Westbrook, ME 04098 
(207) 874-2400 

Fax (207) 775-4029 

ABE Envirarrnental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtoo, DC 20036 

Sarrple No. :WJ~0073~6 

Repol;t·Pate: 01/29/93 
PO No. SE207668 
Project 7800-00 

REPORr OF ANMoYTICAL RESULTS Page 1 of 1 

YlMPIiE PESCRIPTICN SAMPLED BY 

01SSXX0629XMXF Soil 01/07/93 01/25/93 

PAAAMETER DF PQL* tvlE'IHCBJ ANMoYZED BY N:YmS 

c 

Silver, Total 9.5 mg/kgdrywt 1. 0 1.5 6010 01/27/93 DN 

'* PQL (Practical Qt,Jantitatian Level) represents laboratory reporting limits and may not ~flect sanple­
spec:j.fic reporting limits. Sanple~specitic limits are indicated by results annotated with '<' values. 

(l)8aIq:>le Preparatioo on 01/26/93 by .me using 3050 

IJO/edh/ajc/djn 
JA26ICPXSXX2 

o 

1 



c:r,.IENr: FAANKO GCDOY 

Northeastern Division 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

340 County Road, No.5' P.O. Box 720 • Westbrook, ME 04098 
(207) 874·2400 

Fax (207) 775-4029 

Sarrple No. : 
Report Date: 

ABE Environmental SvCS., Inc;:. 
1400 16th Street, N.W., Suite 720 
Washingtcn, DC 20036 

PO ~o. 
Project 

WJ-0073-6 
0l./29/93 
S]i:207668 
7800~QO 

REPORI' OF AN1U,.YTICAL RESULTS Page 1 of 1 

SAMPLE DESCRIPTICE SAMPLED BY SAMPLED DATE RECEIVED 

01SSXXQ629XMXF Soil CLIENT 01/07/:)3 01/25/93 

PARAMETER RESULT UNITS DF PQL* METHOD ANALYZED BY NJI'ES 

Solids-Total Residue (TS) 100 wt% 1.0 0.10 CLP/CIP saw 01/26/93 JF 

* POL (Practical Quantitatioil Level) represents laboratory reporting limits and may not reflect !3S1'I'Ple­
l3pedfic reporting limits. Sarrple-specific limits are indicated by results annotated with I < I values. 

(1) SanplePreparaticn an 01/25/93 by JF 

(-' 

LJQ/edh/ajc/jf 
JA25WCXXSXXl 

o 

1 



o 

COAST a TO. 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Wast S . 
Certified Hazardous Waste Ch . e amphng, Analysis & Consultation 

, emlstry, Bacteriology & Bioassay Laboratories 
San Luis Obispo, CA • Goleta C. . . 

Newport Beach CA • V I' A. Bemcla, CA • Camarillo, CA 
, aparalso, IN • Westbrook, ME 

Northeastern Division 

,"340 County RO~d, No.5· P.O. Box 720 • Westbrook, ME 04098 (207) 874.2400 
Fax (207) 775-4029 

Ct.lENI': FRANKO GCI:lCY 
.AeBEnvirannental Svcs. , Inc. 
1400 16th Street,.N.W., Suite 720 
Washingtal, DC 20036 

Sample No. : WJ-0073-7 
Report Date: 01/29/93 
ro No. SE207668 
ProQect 7800-00 

REPORI' OF ANALYTICAL RESOLTS Page 1 of 1 

SAMPlE DESCRIPI'IOO SAMPLED BY SAMPLED DATE RECEIVED 

OlSSXX040 OXAXF Soil CLIENT 12/22/92 01/25/93 

RESULT UNITS DF PQL* ME'IHCD ANALyZED BY:tOI'ES 

Silver, Total 5.6 mg/kgdrywt 1.0 1.5 6010 01/27/93 DN 

.. IQL (practical Quantitation level) represents laboratory reporting limits and may not reflect sanple­
specific reporting limits. Sanple-Specific l:imits are indicated by results annotated with '<' values. 

(l)Sanple Preparatial an 01/26/93 by UHC using 3050 

l.JO/edh/ajc/djn 
.:IA26ICP.XSXX2 

1 



COAST _ TO­
COAST 
ANALYTICAL 
SERVICES 

CLIEN!': FAANKO·GCXX)Y 

Northeastern Division 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 
(207) 874·2400 

Fax (207) 775-4029 

.ABB Environmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtcn, DC 2b036 

sample No. : WJ-0073-7 
Report Date: 01/29/93 
PO NO. SE207668 
Project 7800-00 

:REPORt OF ANALYTICAL RESULTS Page 10f 1 

SAMPLE DESCRIPTICN SAMPLED BY SAMPLED DATE RECEIVED 

01SSXX0400XAXF Soil CLIEN!' 12/22/92 01/25/93 

RESULT UNITS DF PQL* ANALYZED BY NJI'ES 

c 

Solids-Total Residue (TS) 99 wt% 1.0 0.10 CLP/CIP SOW 01/26/93 JF 

<It PQL (Practical Quantitation U;3vel) represents laboratory reporting l:imits and may not reflect sanple­
specific reporting l:imits. Sarrple-specific l:imits are indicated by results annotated with '<' values. 

(1) Sanple preparaticn on 01/25/93 by JF 

LJO/eQh/aj c/jf 
olA25wc::xx.sxXl 

o 

1 



c 

o 

.CLIENI': ~. GCDOY 

Northeastern Division 

· ~ir, Wat~r &Hazardous Wast~ Sampling, Analysis & Consultation 
CertifIed Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA· Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

340 County Road, No.5· P.O. Box 720 • Westbrook, ME 04098 (207) 874-2400 
Fax (207) 775-4029 

.ABB Enviranmental SvCS. ,Inc. 
1400 16th Street, N.W., SUite 720 
Washingtoo, DC 20036 

Sample No. : WJ~0073-8 
~rt Date: 01/29/93 
PO No. SE207668 
Project 7800~00 

REPORI' OF ANMiYTICAL RESULTS Page 1 of 1 

~BY SAMPLED DATE RECEIVED 

02SSXXOX75XRYF Soil eLIEN!' 12/22/92 01/25/93 

RESULT UNITS DF PQL* ME'lllCD AWU.YZED BY NJI'ES 

Silver ,Total 78 mg/kgdrywt 1.0 1.5 6010 01/27/93 DN 

* PQr.. (Practical Quantitation level) represents laboratory reporting limits and may notre;flect semple­
specific reporting limits. Sarrple-specific limits are indicated by results annotated with '<' values. 

(1) Sample Preparatic:n on 01/26/93 by JHC using 3050 

LJO/edh/aj c/djn 
JA26ICPXSXX2 

1 



COAST u TO R 

COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

Northeastern Division 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

340 County Road, No; 5 .. P.O. Box 720 • Westbrook, ME 04098 
(207) 874-2400 

Fax (207) 775-4029 

CLlENI'; FAANl<P .. G<DOY 
ABl3 Environmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
washingtcn, IX: 20036 

REPORI' OF .ANALYTICAL RESULTS 

Sample No. : WJ-0073-8 
Report Date: 01/29/93 
ro No. SE207668 
Project 7800-00 

Page 1 of 1 

SlIMPIE DESOOPTIOO SAMPLED BY SAMPLED DATE RECEIVED 

02SSXXOX75XRYF Soil 12/22/92 01/25/93 

PARJ\ME'mR RESULT WITS DF PQL* MSI'H)D .ANALYZED BY NJI'ES 

c 

Solids-Total Residue (TS) 98 wt% 1.0 0.10 CLP/CIP SCM 01/26/93 JF 

* PQL (Practical Quantitation Level) represents la1::o~tory reporting limits and may not reflect sartple­
specific reporting limits. Sarrple-specific limits are indicated by results am10tated with '<; values. 

(1) Sample P~ticn on 01/25/93 by JF 

LJO/edh/ajc/jf 
JA2Sw::::xxsxn 

o 

1 



Air, Water & Ha.zardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division 
340 County Road, No.5' P.O. Box 720 • Westbrook, ME 04098 

CLIENI': FRANKO GCDOY 
.ABE Er,lvirarnental SVcs., Inc. 
1400 16th Street, N.W., Suite 720 
washingtc::n, DC 20036 

Sanple No. : 
·ReIX>rt Date: 

PO No. 
Project 

REPORt' OF ~YTICAL RESOLTS 

SAMPLE .DESCRIPI'ICN SAMPLED BY 

02SSXXOX75XLYF' Soil CLIENT 

RESOLT UNITS DF PQL* 

Silver, Total 110 mg/kgdrywt 1.0 1.5 6010 

(207) 874-2400 
Fax (207) 775-4029 

WJ-0073-9 
01/29/93 
SE207668 
7800-00 

Page 1 of 1 

SAMPLED DATE RECEIVED 

12/22/92 01/25/93 

01/27/93 DN 

* PQL (Practical Quantitatioo IAavel) represents laboratory reporting limits and nay not reflect sanple­
specific ~porting limits. Sanple-specific limits are indicated by results annotated with '<' values. 

(1) Sanple Preparaticn 0001/26/93 by JHC using 3050 

C~'i 

LJO/edh/ajc/djn 
JA26ICPXSXX2 

C) 

1 



COAST. TO· 
COAST 
ANALYTICAL 
SERVICES 

Air, Water &: Hazardous Waste Sampling, Analysis &: Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology &: Bioassay Laboratories 

Northeastern Division 

San Luis ObiSpo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 
(207) 874-2400 

Fax (207) 775-4029 

CLIENI': FRANKO GCDOY 
ABB Envi:t:"Ol'l!Tl9lltal Svcs., InC. 
1400 16th Street, N.W.,Suite 720 
Wasiringtcn, DC 20036 

SAW?LE. DESClUPI'ICN 

02SSXXOX75XLYF Soil 

Sarrple No. : WJ-0073-9 
Report Date: 01/29/93 
PO No. SE207668 
Project 

Page 1 of 1 

SAMPLED BY SAMPLED DATE RECEIVED 

CLIENI' 12/22/92 01/25/93 

PARAMETER RESULT UNITS DF PQL,\, ANALYZED BY NJI'ES 

Solids-Total Residue (TS) 99 wt% 1.0 0.10 CLP/CIP scm 01/26/93 JF 

'* ~L (Practical Quantitation Level) represents laboratory reporting li1l'\its and nay not reflect san:ple­
specific reporting limits. Sanple-specific limits are indicated by results annotated with'<' values. 

(1) Sarrple Preparaticn en 01/25/93 by JF 

LJO/edh/ajc/jf 
JJ\,2SWCXXSXXl 

o 

1 



COAST. TO· 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo,CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5. P.O. Box 720· Westbrook, ME 04098 Fax (207) 775-4029 

c::r..rENl'.: FRANKO GCDOY 
Sanple No. : WJ-0073-10 
Report Date: 01/29/93 

ABB Environmental. SVcs., Inc. 
~400 16th Street, N.W., Suite 720 
W~gtCn,DC 20036 

REPORr OF AN1U.YTICAL RESOLTS 

~u: DESCRIPTICN 

ro No. SE207668 
Project 7800-00 

Page 1 of 1 

.. ~ D1\TERECEIVED 

01SSXXl629XBXF Soil CLIENT 01/11/93 01/25/93 

RESULT UNITS .DF PQL* ME."IHCO ANALYZED BY N:1I'ES 

Silver, 'Ibtal <1.5 mg/kgdrywt 1.01.5 60io 01/27/93 DN 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect ~le­
specific reporting limits. Sanple-specificlirnits are indicated by results annotated with '<' values. 

(~) Sanple Preparaticnon 01/26/93 by JHC using 3050 

LlQ/E!dh/aj c/ djn 
JA26ICP.XSXX2 

o 

1 



COAST - TO­
COAST 
ANALYTICAL 
SERVICES 

CLIENI':FAANKO· GCJ;JOY 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia,CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874.2400 
340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 Fax (207) 7754029 

~le No. : W.;r-0073-10 
Repbrt Date: 01/29/93 

ASS EnVironmental Sves., :tnc. 
1400 16th Street, ~.W., Suite 720 
WaShingtCll, DC 20036 

PO No. SE207668 
Project 7800-00 

REPORI' OF ANALYTICAL RESULTS Page lot 1 

SAMPLE D:ESCRIPTlCN SAMPLED DATE :RECEIVED 

01SSXX1629XBXF Soil 01/11/93 01/25/93 

RESULT UNITS OF PQL. ANALYZED BY N1I'ES 

Solids-Total Residue (TS) 99 wt% 1.0 0.10 CLP/CIP SOW01/26/93JF 

• PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sarrple­
specific reporting limits. Sarrple-specific limits are indicated by results annotated with '<' values. 

(1) Sample PreparatiCll on 01/25/93 by JF 

LJO/edh/ajc/jf 
JA25~ 

o 

1 



Air, Water &; Hazardous Waste Sampling, Analysis &; Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology &; Bioassay Laboratories. 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
NeWport Beach, CA • Valparaiso, IN • Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No.5· P.O. Box 720 • Westbrook, ME 04098 Fax (207) 775-4029 

CL!ENI': FAANKO GCDOY 
ABE E;nvironmental Svcs., Inc. 
1400 16th Street, N.W., SUite 720 
washingtcn, DC 20036 

REPORI' OF .ANM.YTICAL RESULTS 

sample No. : WJ-0073-1i 
Report Date: 01/29/93 
PO No. SE20766S 
Project 7800-00 

Page 1 of 1 

SAMPLE DESCRIPI'IC'N SAMPLED BY SAMPLED DATE RECEIVED 

01SSXX1450XBXF Soil 01/11/93 01/25/93 

RESULT UNITS DF PQL* ME'IHCD ANALYZED BY NJI'ES 

Silver, Total 34 mg/kgdrywt 1.0 1.5 6010 01/27/93 DN 

* PQL(practical Quantitation Level) represents laboratory reporting limits ano may not reflect sarrple­
Specific reporting limits. Sanple-specific limits are indicated by results armotated with '<' values. 

(l)Sanple Preparaticn bn 01/26/93 by UHC using 3050 

LJo/edh/ajc/djn 
JA26ICP.XSXX2 

o 

1 



c::r..tENr: FAANI<O GcDoY 

Northeastern Division 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry,Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 
(207) 874-2400 

Fax (207) 7754029 

ABE Environmental SVCS., Inc. 
1400 16th Street, N.W., Suite 720 
WashJ,ngtCll, DC 20036 

Sample No. : WJ-0073-11 
Report Date: 01/29/93 
PO No. SE207668 
Project 7800-00 

REPORI' OF ANALYTICAL RESULTS Page 1 of 1 

SAMPLE DESCRIPTICN IDIMPLED BY SJ\MPLED DATE RECEIVED 

01SSXX1450XBXF Soil CLIEm' 01/11/93 01/25/93 

PARAMETER UNITS DF PQL* ANALYZED BY roms 

( 

SoliCbs~Tota1 Residue (TS) 99 1.0 0.10 CLP/CIP SOW 01/26/93 JF 

* PQL· (P:tactical Quantitation Level) represents laboratory reporting limits anci may not reflect sarrple­
specific reporting limits. Sarrple-specific limits are indicated by :tesultsannotated with '<I values. 

(1) Sample Preparatic:n on 01/25/93 by JF 

LJO/edh/ajc/jf 
JA25~ 

o 

1 



COAST. TO· 
COAST 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San LuiS Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN. Westbrook, ME 

Northeastern Division 
340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 

(207) 874·2400 
Fax (207) 775-4029 

CLIENI': ·FRANKD qcpoy 
ABE Environmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtcn, DC 20036 

Sanple No. : WJ-0073-12 
Report Date :01/29/93 
PO No.. SE207668 
Project 7800-00 

REPORI' OF ANALYTICAL RESOLTS Page 1 of 1 

SAMPlEDESCRIPI'ICN ~BY 

01SSXX0450XCXF Soil CLIENT 01/11/93 01/25/93 

PAru\METER UNITS DF PQL* ME'IHCD ANALYZED By N:JI'ES 

Silver, Total 5.4 mg/kgdrywt 1 . 0 1.5 6010 01/27/93 DN 

* PQL (practical Quantitation Level) represents lamratory reporting limits and may not reflect sariple­
specific reporting limits. Sanple-specific limits are indicated by results annotated with '<' values. 

(1) Sanple Preparatic:n on 01/26/93 by .me using 3050 

.lJO/edh/ajc 
.:m26ICPXSXX2 

o 

1 



COAST aTO· 
COAST 
ANALYTICAL 
SERVICES 

CL!ENI':F'.RANKD GaXJY 

Northeastern Division 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & l3ioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 
(207) 874-2400 

Fax (207) 775-4029 

ABa Environmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
washingtcn, DC 20036 

SaiTple No. : WJ - 0073 -12 
~rt Date: 01/29/93 
PO No. SE207668 
Project 7800-00 

REPORT OF ANALYTIQU. RESULTS Page 1 of 1 

SAMPIB PESCRIPTICN SAMPLED BY SAMPLED DATE RECEIVED 

01SSXX0450XCXF Soil 01/11/93 01/25/93 

RESULT tlNI'I'S DF PQL* ME'IHOD ANALYZED BY l'OI'ES 

Solids-Total Residue (TS) 99 wt% 1.0 0.10 CLP/CIP SCM 01/26/93 JF 

* PQL (practiGal Quantitation Level) represents laboratory reporting limits and may not reflect sanple­
specific reporting limits. Sarrple-specific limits are indicated by results annotated with '<' values . 

. (1) Sanple Preparaticn on 01/25/93 by. JF 

l.JO/edh/aj c/jf 
J:A25WCXXSXXl 

o 

1 



c 

COAST. TO· 
COAST 
ANALYTICAL 
SERVICES 

c:LIENI': FAANKO GCDOY 

Northeastern Division 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology &: Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

340 County Road, No.5. P.O. Box 720 • Westbrook, ME 04098 
(207) 874,2400 

Fax (207) 775-4029 

ABB Environmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
WaShingtCl'l, DC 2003G 

8arrple No .. : WJ-0073-13 
Report Date: 01/29/93 
PO No. SE207668 
Project 7800~00 

REPORI' OF ANALYTICAL RESOLTS Page 1 of 1 

SAMPLE DESCRIPI'ICN SAMPLED BY SAMPLED DATE RECEIVED 

01SSXX0679XMXF Soil CLIENt' 01/07/93 01/25/93 

RESULT UNITS DF PQL'" ME'lHCD ANALyZED BY NJI'ES 

Si 1 ver , 'Ibtal <1.5 mg/kgd:rywt. 1. 0 1 .5 6010 01/27/93 DN 

.... PQL (Practical QuantitatiOll Level) represents laboratory reporting limits and nay not reflect sarrple­
Specific reporting limits. Sanple-specific limits are indicated by results annotated with. I < I values. 

(1) 8arrplePreparatien on 01/26/93 by JHC using 3050 

LJO/edh/ajc/djn 
JA2GICPXSXX2 

1 

o 



COAST - TO­
COAST 
ANALYTICAL 
SERVICES 

CLIENT: FRANKO GCX)OY 

Northeastern Division 

Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA • Goleta, CA • Benicia, CA • Camarillo, CA 
Newport Beach, CA • Valparaiso, IN • Westbrook, ME 

340 County Road, No.5. P.O. Box 720 • Westbrook, ME04098 
(207) 874·2400 

Fax (207) 775-4029 

.ABB. Environment;al Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
WashingtCXl, DC 20036 

Sample No. : WJ-0073-13 
~port Date: 01/29/93 
PO No. SE207668 
Project 

REPORI' OF ANMlYTICAL RESULTS Page 1 of 1 

SAMPLE DE$CRIPTICN SAMPLED BY SAMPLED DATE RECEIVED 

OlSSXX0679XMXF Soil CLIENT 01/07/93 01/25/93 

PARAMETER RESULT UNITS DF PQL* MEi'HOD .ANALYZED BY NJIES 

Solids-Total Residue (TS) 99 wt% 1.0 0.10 CLP/CIP SOW 01/26/93 JF 

'* PQL (Practical Quantitatian Level) t"epresents laboratory reporting limits and may not reflect sanple­
Specific reporting liinits. Sanple-specific limits are indicated by results annotated with '<I values. 

·(1) Sample preparatiCXl an 01/25/93 by JF 

IJO/edh/ajc/jf 
UA2Sw::::xxsxxa. 

o 

1 



Coast-to-Coast Analytical Services, Inc. 
Northeastern Division (207) 874-2400 

CONFIRMATION Pagel 

ORDER NO WJ-0073 

rORT TO: 
,-) 

lNVOICE: 

FRANKO GODOY 
ABE Environmental Svcs., Inc. 
1400 16th Street, N.W., Suite 
Washington,DC 20036 

720 

ABB Environmental Bvcs., Inc. 
2590 Executive Center Circle East 

Project Manager: Laura J. O'Meara 
ORDER DATE: 01/25/93 

PHONE: 202/797-6500 
FAX: 202/797-6501 

DUE: 14 FEB 

PO: SE207668 

Tallahassee, FL 32301 PROJECT.: 7800-00 

SAMPLED BY: CLIENT OELIVEREO BY: FED-EX DISPOSE: AFTER 24 FEB 

ITEM LOG NUMBER SAMPLE DESCRIPTION 
2 WJ0073-1 TM100-02· . 

DETERMINATION 
TCLP*Extraction 
Elements Matrix Spike Sample 
TCLP-Silver 

TOTALS 

LOGNIJMBER SAMPLE.DESCRIPTION 
:2 WJ0073 -202SSXX0300XRFF· ... 

(~. )DETERMINATION. 
~/ Silver, Total 

Elements Sample Preparation 
Solids-Total Residue (TS) 
Elements Matrix Spike Sample 
Elements MS Duplicate Sample 

TOTALS 

SAMPLED DATE/TIME 
07 JAN 2045 

METHOD OTY 
1311 2 

1 
6010 1 

1 

SAMFLEP DbTE/TIME 
22 DEC 

METHOD QTY 
6010 1 

1 
CLP/CIP SO 1 

1 
1 

1 

o LABORATORY ORDER CONTINUED ON PAGE 2 

RECEIVED MATRIX 
25 JAN SO 

PRICE AMOUNT 
105.00 105.00 

0.00 0.00 
450.00 450.00 

555.00 555.00 

RECEIVED MATRIX 
. 25 JAN SO 

PRICE AMOUNT 
20.00 20.00 
23.00 23.00 

0.00 0.00 
43.00 43.00 
43.00 43.00 

129.00 129.00 



- -- ----Coast-to---Coa.s-t-AriEi~yti-cal Services, Inc. 
Northeastern Division (207) 874~2400 

CONFIRMATION Page 2 

ORDER NO WJ-0073 

INVOICE: 

FRANKO GODOY 
ABB Environmental Svcs., Inc. 
1400 16th Street, N.W., Suite 
Washington, DC 20036 

720 

ABB Environmental Svqs., Inc. 
259.0 Executive Center Circle East 

Project Manager: Laura J. O'Meara 
ORDER DATE: 01/25/93 

PHONE: 202/797~6500 
FAX: 202/797 - 6501 

DUE: 14 FEE 

PO: SE207668 

Tallahassee, FL 32301 PROJECT: 7800-00 

.SAMPLED BY: CLIENT DELIVERED BY: FED-EX DISPOSE: AFTER 24 FEB 

3 
LOG NUMBER 
WJ0073-3 
WJ0073-4 
WJ0073-5 
WJ0073,..6 
WJ0073-7 
WJ0073-8 
WJ0073-9 
WJ0073-10 
WJ0073-11 
WJ0073-12 
WJ0073-13 

SAMPHE DESCRIPTION 
02SSXX0125XRFF 
02SSXX2125XR¥F 
01SSXX0350XAXF 
01SSXX0629XMXF 
01SSXX0400XAXF 
02SSXXOX75XRYF 
02SSXXOX75XLYF 
01SSXX1629XEXF 
01SSXX1450XBXF 
01SSXX0450XCXF 
01SSXX0679X1'-1XF 

DETERMINATION 

C ,Silver, Total··· . 
) Elements Sample Preparation 

.~ Solids-Total Residue (TS) 

TOTALS 

ORDER NOTE: QC,.III/INDIAN HEAD/$ . 

With Report 

SAMPLED DATE/TIME . RECEIVED MATRIX 
22 DEC 25 JAN SO 
22 DEC 
09 DEC 
07 JAN 
22 DEC 
22 DEC 
22 pEC 
11 JAN 
11 JAN 
11 JAN 
07 JAN 

METHOD OTY PRICE AMOUNT 
6010 11 20.00 220.00 

11 23.00 253.00 
CLP/CIP SO 11 0.00 0.00 

11 43.00 473.00 

TOTAL ORDER AMOUNT $1,157.00 
This is NOT an Invbice 

IN)l)OICE: 

a(..;. LJO 
0~-28 Please contact CCAS promptly if you have any questions. 



c) 

o 

It/oS 
ABB-ES Site Name: Iarlie~ !ltuL 
Date Samples Received: 1-) }" - 9 1 

Air Bill Number: . :( 7 2 :t 9 74 '2 if 

Log-in Summary 

I'rf(}f. 77 t1 () -() 0 

ABB-ESContract Number: S~,)L2 2&" [ . 
Number of Coolers:, ..... -....L1_. __________ --

Condition of Containers:_ .... ~.; . ./-.. ~fn~d-.::::;.. _______________ ...... ____ ....... __ 

Custody Seals (circle): @/ NO Custody Seals Broken ( circle): YES / @ 
Temperature of Cooler: Ii}/{ lfllii..Teo°C 

(Temperature taken from the 125 ml vial provided by ABB-ES) 
(ABB-ES shall be notified if .the temperature exceeds 4°C) 

pH .of aU non VOC samples Nje pH units. 

AU Bottles LabeUed (circle): @/ NO 

COMMENTS: 

/V (J /ttl J/ hI $0 51f/1t!? ir P 5 /i-CI F IIC D 

AU Bottle.s agree with ARF andCOC (circle): @/ NO 

COMMENTS: 

OVERALL COMMENTS: 



) 
CHAIN OF CUSTODY RECORD 

SAMPLE TYPE 
I I . I I " " I 

AEMARKS 

INDICATE 
SOIlIWATERlAIR 

SEDIMENTISLUDGE 

L 

te , 
'f '" 
<' ' ll£,1'71i4 NIA t I V IW..Jo.':>~~0gse XA-X,... I I I v t I I I I I I I I I I 

~ 

k , , l':l;rr!k[ fVIf~ ,t IVJ~.~~~~~~~' ~'~I~~' I I'VJ t 11 II 'I 1 III I ... 'J.~., i"._ ,·1:.'. ,'.! I~ • ., 
( r/~l ~=~l: I ~·l~ 11·1 r IIIIII eo 

f~·lvt~: ' . 
1 

,,1-
to , C'I',II1!>: IV/It v ,v,--"'-,'J"-':v-/ "v"'" f 

., 

I." 1/lIfls IJIA ' "'vi (J(..$)(XJ~(BXF 1 ./ " . 
(v ~/"fJ~ MI. 11\" -./ @1.~x~@'450!;<C X.F I , ,/ " 
113 II't 1,,- "fa. :, ./ liu'~,.. v';':;.Jt.,/''''''''''~i' Il~I/' j II 

I 

i 

. (SIGNATURE) 

t1~LlM./UI~t1~uBY:(SIGNATURE) 

~ABBEnvlronmental ServIces, Inc. 



o ("'. 

Client: ABB Environmental Services - Indian Head, Work Order: WJ0073 

ANAL VSIS AND QUALITY CONTROL 
DOCUMENTATION 

Prepared By: 

COAST - TO-COAST ANALYTICAL SERVICES, INC. 
NORTHEASTERN DIVISION 

29-Jan-93 

Reviewed and Approved by: ~,_ ~ 
Laboratory Quafity Assurance 

c::> 
c::> 
c..:::l 

c::::> 
C) 

(~ 
. J 

I 

I' . 
I· • 



(! · .01 .. .' "" . 
ClIent: Aa~.;(onmental Services - Indian Head, Work Order: WJOO73 \ 

LEVEL III REPORT 

level III documentation consists of the following components for specific types of analyses: 

Sectl9n 
INORGANIC ANAL YSESFOR METALS 

o 
o 
o 
o 
o 

INORGANIC ANALYSES FOR NON "'METALS 

CHAIN OF CUSTODY 

o 
o 
o 
o 
o 

o 
o 
o 

Type of Documentation 

METHODS AND CHRONOLOGY OF.ANAl YSiS 
METHOD BLAN~ AND lABORATORY CONTROL SAMPLE RESULTS 
DUPLICATE AND MATRIXSPIKEIMATRIX SPIKE DUPLICATE RESULTS 
SUMMARY REPORT 
RAW DATA 

METHODS AND CHRONOLOGY OF ANALYSIS 
METHOD BLANK AND lABORATORY CONTROL SAMPLE RESULTS 
DUPLICATE AND MATRIX SPIKEIMATRIX SPIKE DUPLICATE RESULTS 
SUMMARY REPORT 
RAW DATA 

CONFIRMATION 
CHAIN OF CUSTODY RECORDS 
CORRESPONDENCE 

~ 27-Jan-93 ".-~ 

c::;) 

C~ 

C .• :> 
C:> 
C) 

... ...., 



Cilent:O l:nvlronmental SE!rvices -Indian Head, Work Order: WJ0073 

(\1 , , 

Methods and Chronology of Analysis 

METHODS OF ANALYSIS CHRONOLOGY OF ANALYSES 
Date Date 

Parameter' Method Description CCAS Sample of Sample 

No. Sample Nos. Received Chemical 

Preparation 
Silver SOlO Atomic EmiSSion, Inductively Coupled Plasma - WJ0073-2 25~J,an,..93 2S'-Jan-93 

WJOO73~3 25-Jan-93 2S-Jan:"93 
WJOO7,3~4 25-Jan-93 2S~Jan-93 

WJ0073-S 2S-Jan-93 2S-Jan..,93 
WJOO73-S 25...,Jan'"-93 26-Jan-93 
WJOO73-7 2S-Jan-93 2S-Jan-93 
WJOO73-8 25-Jan:-93 26-Jan-93. 
WJOO73-9 25-Jan";93 2S .... Jan-93 
WJOO73-10 2S-Jan-93 2S-Jan-93 
WJ0073;"11 25-Jan-93 26-Jan-93 
WJ0073-12 2S~Jan-93 2S-Jan-93 
WJOO73-13 25-Jan-93 2S-Jan-93 

TCLPExtraction 1311 ToxiCity Characteristic Leaching Proced!)re WJ0073-1 25,..Jan":93 1125-Jan-93 
Silver, TCLP SOlO Atomic Emission, fnductively Coupled Plasma WJ0073;"1 2S-Jan-93 26..;Jan-93 

_. 

Notes: 
Unless otherwise indicated. analytical methods are from (1) "MethodS of Chemical Analysis of Water arid Wastes," EPA-600l4-79-020, 

RevisedMaFCh,l983, or(2) "Test 'Methods for Evaluating Solid Wastes," EPA SW-846, Revised November, 1986. 

·The DilutiOn Factor (OF) indicates whether a sample, prepared in' accordance with the analytical method .protoc,ol, was diluted prior taanalysis. 
The Dilufion Factor could.alsoindicatethata Smaller aliquot than specified in the method was utilized far sample preparation and analysis. 
For example, a dilution factor of 5 means that the sample was effectively diluted byafactor of 5 prior to analysis; I;e., the sample was analyzed 
at 200111 its reported concentration. 

II For TCLP Extraction, "Date of Sample Chemical Preparation" is the date on which the TCLP extraction was begun. For other parameters, 
"Date· of Sample Chemical Preparation" is the date on which the TCLP extract was subjected to acid digestion. 

~ 
\ ~~ 27-Jan-93 

Date 
I 

of Dilution I 

Instrument Factor * 
Analysis, 

27-Jan~93' 

27-Jan-93 
27-Jan-93 
27~Jan-93 

27-Jan-93 
27-Jan-93 
27,...Jan:-93 
27-Jan;"93 
27-Jan-93 

" 27-Jan-93 
27-Jan-93 
27,..Jan-93 

27-Jan-93 

C) 

c:~ 

c..::> 
c:':' 
~ 

\...rJ 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

i 



Client: ABBOnmental Services -Indian Head, Work Order: WJ0073 I n LOZ ' .. 26-Jan.;.93 

Method Blank and Laboratory Control Sample Results 

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS 
Date Date Concentration Practical Measured . 
of of Units Measured Acceptance Quantitation Units True Value Value 

Parameter Prep Analysis in Blank Range Level· 
SilVer 26-Jan":93. . 27-Jan-93 mgll < O~OlS < 0.015 0.015 mgJkg 109 

26-Jan"';93 .. 27-Jan-93· mg/L < 0.015 < 0.015 0,015 mg/L 1.25 
& 26..,J·an-93 27-Jan-93 mg/L < 0;015 < 0.015 0.015 

• Practical QuantitatlorUevelfsthe lowest concentration measurable for samples with normal chemical and physical composition 
during routinelaborafo,y operations. 

DATA QUALIlY COMMENTS: 
Results Of all Quality control measurements are within the laboratory and method specified acceptance range except as noted. 

@ The laboratory uses the Stattstical mean and 99% confidence .range, respectively. as the true value ClAd acceptance range for 

104 
1.29 

this commercially avalfable.solid reference material· (trace metals in soil). Reference values are not available for boron or mercury. 

& Indicates the TCLP extraction blank extracted concurrently with Sample No. WJOO73-1, 

Percent Acceptance 
Recovered Range 

(%) 
95.4 
103 80-120 

C) 

CJ 

r..:l 

~ 

C,;) 

+!" 

Acceptance 
Range 

(mg/kg) 
94.5-123 @ 



Client: Onvtr()nmentalservices -Indian Head; Work Order: WJ.o.o73 n '--- 827-Jan-93 

Duplicate and Matrix Spike/Matrix Spike Duplicate Results 

DUPLICATE RESULTS MATRIX SPIKEIMATRIXSPIKE DUPLICATE RESULTS 
Sample Acceptance Concentration or Quantity Matrix Spike Recovery(%) I 

CCAS MeasUrement Mean Range Units Sample Spike Sample Sample Sample Sample Acceptance RPD Acceptance 

. Parameter Sample No. Units Rep 1 Rep 2 Conc RPD forRPD Only Added +Spike +Spike +Spike +Spike Range (%) Range 

(%) (%) Dup I Dup2 Dup I Dup2 (%) (%) 

Silver WJ.o.o73-2 ug 127 1.0,.0 124 NA "'0 . .0 NA 7.0-130 NA .0-3.0 . 

WJOO73-2 ug 115 1.0,.0 NA 156 NA ':'1411 7.0-130 2.0.0 & .0-3.0 
WJDC73;;'t mg/l <.0;.075 <.0 . .075 <.0 . .075 NC .0-3.0 mg/L <C~C75 .0;.05.0 .0.044 NA 88 • .0 NA 8.0-12.0 
WJOO73-1 mg~ <.0 . .075 5 . .0.0 2.93 NA 58.6 NA 

--- -- -- --- ------

RPD- Relative percentdiff.arence, which Is the absol.ute value· of the difference between two duplicate results divided by the mean concentration 
then multiplied bY 100%. 

NA - Not appliCable. 

NC - Relative .percent dlUerencecannot be calculated for sample results less than the POl. 

Because of the large. unceitalnty(l.e •• 33% or greater) associated with measurements made near the detectlonlevel, fhe acceptance range for relative 
percent difference tor duplicate measurements at such lOw concentrations is .0-10.0%. 

DATA·OUAlITYCOMMENTS: 
Results ofal/quality control measurements are within the laboratory or contraCt specified acceptance range except as noted. 

N Matrix Spike reCovery Is outside the laboratory specified acceptance range. The spike concentration for this parameter is significantly 
below the sampleconcentrati.on and cannot be distinguishedfromlhe sample's analytical signal. 

$ 

& Precision of replicate analysis as measured by RPD Is outside the laboratory's /icceptance range for thtsparametei'. Sample homogeneity may be a factor. 

$ Indicates a TClP matrix Spike, performed .in accordance with Method 131 t. The purpose of this spike is to monitor the performance 
of the analytical methods used,and to determine whether matrix interferences exist. The EPA has not established acceptance criteria . 
for TClP matrix spike recoveries. 

NA 
NA 

C':) 

c:> 
C) 

C"") 

c:> 
U1 

.0-3.0 I 

.0-30 

I 
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Client: ABS Environmental Services - Indian Head, Work Order: WJ0073 26-Jan-93 

COOOGb 

SUDUllary Report 

InQrganic Laboratory Summary Report 

All sample analyses for elements referenced by this Quality Control Report 
were routine and were conducted in acc,?rdance with appropriate analytical protocols and 
laboratory standard operating procedures except as noted. 

CCAS Sample No.: WJ0073-2 
Parameter: Silver 
Description Of Problem/Summary of Laboratory Actions: Recoveries for both . 

. silver matrix spikes of this sample are outside the laboratory's quality control acceptance 
criteria. In each case,th.e amountof sirver conlributedby the sample it.$elf is significantly 
greater than the spike quantity,and the spike's analytical signal cannot aQcuratelybe 
distil'lguishedfrom that of the sample. . 



COAST - TO-COAST ANALYTICAL SERVICES, INC. - ELEMENTS SECTION 
TCl? EXTRACTION lOG 

C)~AB8 SAMPLE NUMBER I !,.:,T"OZJ7") -/ -t-t..f f',{jJo'(l nfl f'\ n n 1 
:~C~L-JE-N-T-N-A-M~E----·~·~I-~-,~·c~·~-. ~--~--·~~'I--~N~. I-~~. ~--~I------~--~~~~~~~ 

ilMATRIX 15p~( L NA I 
I. 

I 'TOTAL SPLIDS .DETERMINATION (All WEIGHTS IN GRAMS) 

,! I A) Weight of empty I" A . 
. Filtrate Vessel f" 

II B) Weight of Weigh Boat I 

1
',' C) V(eight ot Weigh Boat I· 

+ Waste 

I 0) Weight of Weigh Boat I I + Residue I' E)(~:;; Weight of Waste I 
F) Weight of Filtrate Vessel I 

I 

+ Filtrate 

G) Weight of Liquid Phase ·1 
(F-A) 

HI Weight of Solid Phase 

(E-:-G) 
I) PetcentSQlld 

(HIE x 100) 

J) Weig.h .. to. iSoI.ld p.lia. se Remove,· 
for pH Determination 

I.) Initial pH 

M)pH Atter Addition of 

3,SmL1N HCI I I 
III) . Particie SiieReduction 

Required (YeSl!lip)? 

~AcnbNcoNpmONS 
0) Weight otSo/idExtr:;ltted (If 

Oifferentfrom "'K"Above) 
P) ExtractiQll' Fluid l;Jaed 

('1"2) 

0) Volumeo! $ctiaclion 
Aujdl,J~(mL) 

A)~iacti()O started 
(Date an!STime) 

SjEictr,ciiCin Completed . 

(Date and TIme) 
1') iSlIPMd· extraction 

Time,.(t:t~rs:Minutes) 

V) Extract Filtered and 
Pre!ie1Ved (Date) 

W) SIN of A~iat~ 
Spiked Sample 

Analyst: CL·~,-f:f;;: 
T£MllUrE. F~RMSlDAfA\TCLPl.OQ.Wt(' 

t.O 

1 

\ 

\ 
.. 

, 
I 

I 
I 
i 
I 

\i 
i ( 

NA 

\ 
\j 

, .. ' ... ·c. ,. 

IJA 

Reviewer.. ________ _ Oate:.-. _____ - __ 

000001 
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~,,/ Client: ABS Onrnental Services - fndlanHead, Work Order: WJOO73 
!~ 

Methods and Chronology of Analysis 

.~ 
\J 

METHODS OF ANALYSIS CHRONOLOGY OF ANALYSES 
Date 

Parameter Method Description CCAS Sample 
No. Sample Nos. Received 

TS -Total Residue CLP-CIP Gravimetric,103-10SC WJ0073~2 2S-Jan-93 
WJ0073-3 25~an-93 

WJOO73-4 25.,.Jan:..93 
WJOQ73-S 2S-Jan-93 
WJOO73"-S 2S-Jan-93 
WJ0073-7 25-Jan-93 
WJ0073-8 2S-Jan,..93 
WJOQ73-9 25-Jan-93 
WJOO13-:1:0 25-Jan..,93 
WJOO73-11 25-Jan-93 
WJ0073-12 2S-Jan~93 

WJOO73-13 25~Jan-93 

Notes: 
Unless otherwise indicated,analytical methods are from (1) "Methods olChemlcal Analysis of Water and Wastes," EPA 600/4-79-020, 

Revised March, 1983, or (2) "Test Methods for Evaluatij:lg Solid Wastes," EPA SW-846, Revised November, 1986. 

CLP-CIP .. USEPA Contract Laboratory Program Caucus Inorganic Protocols .• SOW 0788. 

*TheOilution Factor (OF)indlcat~ whether.asample, prepared in accordance with the. analytical method protocol, waS diluted prior toanatysls. 
The Dilution Factor could also indicate that a smaller aliquot than specified i.n the method was utilized for samplepreparafjon and anal.ysis. 
For example, adHtition factor of S means fhat .fhe sample was ef.tectively dUutedby atactor of S prior to analysiS, i.e., fhe sample was analyzed 
at 200Al its reported concentration. 

•. ~ -1 ',~ \'-

Date 
of Sample 
Chemical 

Preparation 
25-Jan':"93 
2S-Jan":93 
2S-Jan-93 
25-Jan-93 
25~Jan'""93 
25-Jan-93 
25-Jan-93 
25-Jan-93 
25"-Jan..,93 
25-Jan-93 
2S-Jan"-93 
2S-Jan-g3 

Date 
of 

Instrument 
Analysis 

2S-"Jan..,93 
26-Jan-93 
26.,.Jan-93 
26-Jan-93 

.2S.,..Jan-93 
26-Jan~93 

2S-Jan-93 
2S-Jan-93 
26-Jan-93 
2S-Jan.-93 
26"-Jan-93 
26-Jari-93 

c:::> 
c:::> 
~ 

c::> 

0-

26-Jan-93 

Dilution 

Factor * 

1.0 
1.0 
1.0 
1.0 
1;0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 



Cllent:AbB Omental Services -Indian Head, Work Order: WJ0073 
n 

/ 

~ 
\~I 26-Jan-93 

Method Blank and Laboratory Control Sample Results 

METHOD BLANK RESULTS LABORA TORY CONTROL SAMPLE RESULTS 
Date Date Conc. Practical True M~ured Percent 

of of Units MeasUred Acceptance Quantitation Units Value Value Recovered 

Parameter Prep· Analysis· in Blank Range Level·· 

TS - Totat Residue 2S.'-Jan-93 26-Jan-93 . wt°Al < 0.10 < 0.10 0.10 
- -- -- -- - - _._ ... _---

• Date is indicated if ~mplepreparatl.on/analysis was p.erformed on more than one day for a parameter. !fno date i!i given, aU samples" 
method blanks ahdlaboratory controlsamples were prepared and analyzed,as, indicated on the Chronology Form . 

•• Practical quantitation<leveils thefowestconcentration.measurabfe for samples with normal chemical and physical 'composition 
during routine laboratory operations. 

DATA QUALITY COMMENTS: 
Results of allquallty.control measurel\)'lents are within, the laboratory and method specified acceptance range except as noted. 

AcceptanCe . Acceptance Acceptance 

Range 
(%) 

Range 

(mglkg) 

C) 

c:::> 
c:::> 
Cl 

--l 

Range 
(%) 

I, 
I' 

". 
i

l 
I 

I 

1-



Client:Q Environmental Services - Indian Head, Work Order: WJ0073 
1\1 I n 

. 'J 26-Jan-93 

Duplicate and Matrix Spike/Matrix Spike Duplicate Results 

DUPLICATE RESULTS MATRIX SPIKEIMATRlXSPIKE DUPLICATE RESULTS 
,Sample Acceptance Concentration 01' Quantity Matrix Spike Recovery (%) 

CCAS Measurements Mean Range Units Sample Spike Sample Sample Santple Sample Acceptance RPD Acceptance . . . . 
Parameter Sample No.· Units Rep 1 Rep 2 Conc RPD for RPD Only Added +Spike +Spike +Spike +Spike Range (%) Range 

(%) (%) Dup 1 Dup 2 Dup 1 pup 2 (%) (%) 
TS • WJ()073-2 ·wt% 98.9 98~7 . 98.8 0.2 0-20 

WJ0073~3 Wt%98.8 99~699.2 0.8 0-20 : 
WJOO73-4 wt°Al 98.4 98;5 98.50.10-20 
WJ0073';5 wt% 98.2 98;5 98;4 0.3 0-20 

. WJOO73.;6 wt0Aj .99.6 99.3 99.5 0~3 0-20 
WJOO73-7wt% 98.9 99.19.9.0 0.2 0-20 
WJ0073-8 wt% 98.2 98.2 98~2 0;0 0-20 
WJOO73-:9 wt% 98.9 98;3 98.6 0.6 0-20 
WJO'073-10 wt% 98.9 98.6 98.8 0.3 0'-20 
WJ0073-11 wt% 98;998.398;6 0;6 0-20 
WJQ073'; 12 wt% 98.9 98.5 98.7 0;4 0-20 

___ 1'VJ0073";!L~OAl_ 99.1 _98.3 _98.7 0.8 0-20 J __ _ __ ___ _ _ __ _ _ _ 

RPD - Relative percent difference, which Is the absolute value of the difference between two replicate .results divided by the mean concentration 
then multiplied by 100%. 

NC = Relative percent difference cannot be calculated for sample r~ults less than the pal. 

NA = Not applicable. 

Because of the (arge uncertainty (I.e., 330Al or greater) associated with measurements made near the detection level, the ac::ceptancerangeforrelative 
percent difference for duplicaterneasurements at such low concentrations is 0-100oAi. c:::> 

DATA QUALITY COMMENTS: 
Results of aU quaHty.control measurements are within the laboratory or contract specified acceptance range except as noted. 

c:::::> 
c::> 
c::> 

ex:> 

I 
I 

Ii 

I 

I 
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Client: ABB Environmental Services -Indian Head, Work Order: WJ0073 

Summary Report 

Inorganic Laboratory Summary· Report 

All sample analyses for wet chemistry referenced by this Quality Control· Report 
were routine and were conducted in accordance with appropriate analytical protocols and 
laboratory standard operating procedures except as noted. 

CCAS Sample Nos.: WJ0073-2 -13 
_____ x Check here if all analyses were routine. 

26-Jan-93 

OOOOlq 
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Coast-to-Coast Analytical Services, Inc. 
Northeastern Division (207) 874-2400 

CONFIRMATION Page 1 

;9~ERNO WJ-0073 

\ .. ~)ORT TO: FRANKO GODOY 
ABB Environmental Svcs.,Inc. 
1400 16th Street, N.W., Suite 720 
Washington, DC 20036 

Project Manager: Laura J. O'Meara 
ORDER DATE: 01/25/93 

o 0 0 OfI~NE: 202/797 -6500 
t'AX: 202/797-6501 

DUE: 14 FEB 

INVOICE: ABB Environmelltal Svcs., Inc. 
2590 Executive Center Circle East 
Taliahassee,FL 32301 PROJECT: 7800-00 

po: SE207669 

. SAMPLED BY: CLIENT DELIVERED BY: FED-EX DISPOSE: AFTER 24 FEB 

ITEM LQG WJMBER SAMPLE DESCRIPTION 
~ . WJ0073-1 '!'M100-02 

DETERMINATION 
.TCLP*Extraction 
Elements Matrix Spike Sample 
TCLP-Silver 

TOTALS 

. ' 
LOG NUMBER SAMPLE DESCRIPTION 

-~ WJ0073-2 02SSXX0300XRFF 

( ) 
_/ . DETERMINATION 

Sl.iver,· Total 
Elements Sample Preparati.on 
Solids-Total Residue (TS) 
Elements Matrix Spike Sample 
EleIllemts MS Duplicate Sample 

'tOTALS 

SAMPLED DATE/TIME 
·07 JAN 1045 

METHOD OTY 
1311 1 

1 
6010 1 

1 

SAMPLED OATE/TlME 
22 DEC 

Ml?THOD QIY 
6010 1 

1 
CLP/CIP SO 1 

1 
1 

1 

o LABORATORY ORDER CONTINUED ON PAGE 2 

RECEIVED MATRIX 
25 JAN SO 

. PRICE AMOUNT 
105.00 105.00 

0.00 0.00 
450.00 450.00 

555.00 555.00 

RECEIVED MATRIX 
25 JAN SO 

'PRICE AMOUNT 
20.00 20.00 
23.00 23.00 

0.00 0.00 
43.00 43.00 
43.00 43.00 

129.00 129.00 



Coast-to-Coast Analytical Services, Inc. 
Northeastern Division {207} 874-2400 

CONFIRMATION Page 2 

( 
.. 1ER NOWJ-O.o73 

··-,cPORT TO: FRANKO GODOY 

Project Manager: Laura J. O'Meara 
ORDER DATE: 01/25/93 

INVOICE: 

ASB Environmental Svcs., Inc. 
1400 16th Street, N.W.,Suite 720 
Washington, DC 20036 

ABB Environmental Svcs., Inc. 
2590 Executive Center Circle East 

PH~~~~~~ ~~;:~ ~ g~ 
DUE: 14 FEB 

PO: SE207669 

Tallahassee, FL 32301 PROJECT: 7800-00 

SAMPLED BY: CLIENT DELIVERED BY: FED-EX DISPOSE: AFTER 24 FEB 

LOG NUMBER 
WJ0073-3 
WJ0073-4 
WJC073-5 
Wg0073-6 
WJ0073-7 
WJ0073-8 
WJ0073-9 
WJ0073-10 
W'J0073-11 
WJ0073-12 
WJ0073-13 

SAMPLE DESCRIPTION 
02SSXX0125XRFF 
02SSXX2125XRYF 
01SSXX0350XAXF 
ClSSXX0629XMXF 
01SSXX0400XAJ{F 
02SSXXOX75XRYF 
02SSXXOX75XL¥F 
01SSXX1629XBXF 
01SSXX1450XSXF 
01SSXX0450XCXF 
01SSXX0679XMxF 

~) DETERMINATIQN 
.. silver, Total 

Elements Sample Preparation 
Solids-Total Residue (TS) 

TOTALS 

ORDER NOTE : QC -II II INDIAN· HEAD 1$ 

With Report 

SAMPLED DATE/IIME RECEIVED MATRIX 
22 DEC 25 JAN SO 
22 DEC 
09 DEC 
07 JAN 
22 DEC 
22 DEC 
22 DEC 
11 JAN 
11 JAN 
11 JAN 
07 JAN 

METHQD OTY PRICE AMOUNT 
6010 11 2.0 . .00 220.00 

11 23.00 253.00 
CLP/CIP SO 11 0.00 .0.00 

11 43.00 473.00 

TOTAL ORDER AMOUNT $1,157.00 
This is NOT an Invoice 

JBB/LJO 
.01-28 Please contact CCAS promptly if you have any questions . 



o 

AlaS 
ABB-ES Site Name: hfl,,,,;/ktifL 
Date Samples Received: /-.) f - 9 j 

Air Bill Number: :( 7 2 ;2. 9 71z '3 ["'I 

Log-in Summary 
00002~ 

1'.,raF. 77d()-oO 
ABB-ES Contract Number: $4;)() 76 (, f 
Number of Coolers:._ . ..c-/ --_______ --

Condition of containers:'_""'$-f.."'¥~""=;· ~d=._ ::.....-_________ --__ ---_---____ _ 

Custody Seals (circle): (ji)/ NO . Custody Seals Broken (circle): YES /@ 
Temperature of Cooler: Tfe- l'l1Ei..Tettc 

(Temperature taken from the 125 ml vial provided by ABB-ES) 
(ABB-ES shall be notified if the temperature exceeds 4°C) 

pH of all non VOCsamples N.)rt " pH units. 

AU Bottles Labelled (circle): . @/ NO 

COMMENTS: 

/la /I1S/IUSD 51/71tpJ..17 '$/e-cIFlc/) 

All Bottles agree with ARF and COC (circle): @/ NO 

COMMENTS: 

OVERALL COMMENTS: 
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CH'AIN OF~TODYRECOR'D 
SAMPLE 

- ---- .. ". ··'1 - - - ,.- ~- ~"..",.-"., ,. ,. . 
12ftzl~ 'N/lt 

I. I t/ V ,f3l.SSXXfbI1o-X(EP 

It/t1/Jt IV/It '. V 'fJZ.S$ Xl/.. 412~Xr<..vF I ,/ 

IZaJ?z !Jilt v 1JJ5S;..~01.5t?JxArxF I l·v 
,hbA A Ii.: -j AI r." · .. /.1 A. 1'.t'J ,,,," ... ~ I '.j V _ I , 

'lill~tJ§tJNJ:1 1~~~'ex1bK~E .1 1 
I..I~'~'~·',.:. :'~A'''' on.LJ"", ........... ~\ ... 1..... ..1 k'] ·11 I I , I I II I 
111183 NfA ' 1/, ~S5XX.lhZ~ XSxF I ./ 

lll1flZ) ·JJIA, '.&/ (J1.$XXt·~tBXt=' 1 .,./. 

~/AIVJ3; Mia ,;~ , vi. @·ISSX~@450XCX.F I . ./ 
IJ;"·/.- tI.liA: ,/ .A Ir' rv~"'/"'.~..I. A ur j 

. REMARKS 

INOICATE 
. SOllJWA TERfAfR 

sED/MENTlSlUDGE 

'. -'#T~ 
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c::> 

"" CJ1 

II 

'" 
~ 

... 

.. 
, . 
.' 
'"~ 

h 

II 

O~ ABBEnvfronmental Servlees,lnc. 
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-
-TECHNICAL SERVICES 

Transmittal 

( ... ) 
~/ P.O. Box 5240 I 5000 Brittonfield Parkway / Syracuse, New York 13220/ (315)437-6400 

; 

To: ABE Environmental Services, Inc. Date: February 5, 1993 
1400 16th Street, N.W. 
Suite 720 File: 37300 
Washington, D.C. 20036 

Re: N.D.S. , Indianhead, MD 

Gendemen:W!aresending you ...l:--herewith _ under separate cover 

_ drawings ...x.- descriptive literature letters 

0Ian. Cale Description 

1 2-5 Complete Analytical Reports/American Environmental J,Tetwork 

1 2-5 Complete Compaction Reports/FM8I Engineering, Inc. 
,.--_.'---, 2-5 Material Delivery 

) 

~. 

THESE ARE TRANSMITTED as checked below: 

o For approval 

@ For your use 

o As requested 

o For review and comment 

Report/CIill Additive 

o Approved as submitted o Resubmit __ --Qopies for approval 

o Approved as noted o Submit copies for distribution 

o R!!turned for corrections o Return corrected prints 

o o FOR BIOS DUE ________ - _______ 19__ 0 PRINTS RETURNED AFTER LOAN TO US 

REMARKS: 

If material received is not as listed, please notify us at once. 

Very truly yours, 

OBG TECHNICALSERVICES, INC. o W~CBtJ~~ 
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AXERICAN BltVIRONXEN'l'AL NE',l'WORlt OJ' XAAYLAHD 
ANALYTICAL RIPORT 

O'BIRIN , GIRl 
~ROJICT: • ,. O.S • INDIAN KIA!) JU) 

'l'CLP SILVER , TSS 
OBG-~ o'lo'l 

. December 15, 1"2 
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AMERICAN ENVIRONMENT AL NETWORK, INC. 

$151 Rumsey Road Suite 150, Columbia. MO 21045-1992 
(4101730-8525 Fax 14101997·2586 

Client: o'Brien & Gere 

Project: N.O.S. Indian Head MO 

Case: OBG-~ C.:20). 

Analysis: TCLP Silver & TSS 

Date 
Client TO AENM to Sampled 

STOCK PILE #1 17624 12/08/92 
COMPOSITE #1 17625 12/08/92 

December 15, 1992 

Date Date 
Received Analyzed 

12/08/92 12/10/92 
12/08/92 12/10/92 

One soil sample was received and analyzed for TCLP Silver. 
One water sample was received and analyzed for TCLP Silver and TSS. 
Results are reported in units of ~g/l in the Leachate for TCLP 
Silver and MG/L for TSS. 

(j All qua'lity control met standard laboratory criteria. 

o 

This report consists specifically of tabulated sample 
results. 

If you have any further questions or if more information is 
needed please feel free to contact Ms. Kristina Yamarik (410)730-
8525. 

Report Released By __ ~~~~~~_ ..... ~~~._-~.~~~~~.~ .. ~~ 
Joseph Dembowski 

Laboratory Manager 



CLIENT: O'BRIEN , GERE 

PROJECT: I.O.S. Indian Head Md 

CONTRACT NO:OBG-0133, 

aEPORTING DATE: 15-Dec-92 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

REPORT PREPARED BY X-e ' 
•• T. REL ..... BY ~ 
MATRIl!: WATER 

.................................................................................................................... * •• * ••• *.* 

CLIENT ID: 
AENM ID: 

PARAMETERS 

TOTAL SUSPENDED SOLIDS 

C) 

DETECTION 
LIMIT & 

UNITS 

4.0 MG/l 

COMPOSITE .1 
17625 

550 MG/l 



", 

c/:) 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TClP METALS --... -........ ---.--.-~ ..... -.. -

CLIENT: O'BRIEN" GERE 
AENM SAMPLE.: 17624 
CUENT SAMPLE Ii STOCK PILE '1 

QCLEVEL 2 
DAlE: 1S-Dec-92 

UNITS: ug/L in LEACHATE 
.***************************-************************************************************************** 

ANALYTE METHOD REPORT 
LIMIT 

SAMPLE 
RESULT 

.---~~ ... --.--.-.. -.-~-~.---.-----... -.. --.-........ -.. ~.-.. -.-... ---.~--~-.~ ... ~.~ .. -.. -.-... ~.-.. -..... -. 
SILVER 6010 500 <500 
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AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TeLP METALS 

... _-.------•...•.•...... _-.. ---

CLI.ENT: O'BRIEN & GERE 
AENM SAMPLE': 17625 
CLIENT SAMPLE ,: COMPOSITE " 

QCLEVEL 2 
DATE: '5-Dec-92 

UNITS: ug/L fn LEACHATE 
**** ..... *************************************** •• ** .. ***************************************************** 

ANALYTE REPORT 
LIMIT 

SAMPLE· 
RESULT 

.--------.-----.---.---.-...... ~ .. -.. -.. -.--~--------.. ------... -.----.-~.-.. -... ~ .. -.-----.. -.-----.--.. -. 
SILVER 6010 500 <500 



C ANALYSIS '. 
o REQUIRED 
N 
T' 

NA 
0.1 

~LA.dllZI~..u..J....J~a:!!:fd-oiL---r----r--4 N 
E 
R 

t." " 
SAMPLE NUMBER DATE TIME (MATRIX 

S ) ) 

/.. 

REMARKS 
OR 

SAMPLE LOCATION, 
t 

7, '\ 
I ) 

·P~ .... ~RVATION 

I 
C 
E 
D 

SPECIFY 
CHEMICALS 
ADDED AND 

FINAL pH 
IF KNOWN 

;dO: 
l~k"hCc&' Of V..2-,t·9.d /:/O~.IL, II I vi" 1 II f"~·J.,I·-f 'I t I ,I ~ruJ_;:'..1J_-- -eN I I tfl4 
"I\~~t~~ -a; "I)~zl /·ji~b.o7C" II II vt~ 1- all.-,J~J It fl7 ra:J If lrll 1lI,4 
I~ .' 
t:r1l.J.12. A/ LInk- IIl~,,"21 1.1i~loA12~1 r, t Ilr71--d'\~I~1 I ,I I 'II~L'2 ' , 1 I Q4 

• a -: .',~., ": '. I '.' \ 

• • '--
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I I I 11: I II I I II t ..' , " "~,, !! i ." , , , ". . ~, .j. 

f :':1 

1 i: I 1 ,. " .... '. 
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. .... Jg~ J2-a-?~I/'lO'-=- 12!t11~ : I
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Date I Time ISbipping Ticket No. 
.. ,/ ,'.,."':.;; , 

'" . : :~ ... ~ 

IRelinquished by: (Signature) ® Date/-ihJHf"IReCelved.bv: (SIgnat/1 I Remarks: 

.~:, <I '., . -, i, ,,' c, -_ .. -:1' ':.' ('1 i· . 'I" .. ; ;·,hIH~"'J· ,::' I ··r"--··" 
I " i; ':,' 1 .. ,.:' ;':.: ' :tJ"'::~t: ;:;' ;'. i I ; 
•. ~ ., < , I' .' .i" ,I-', ..... 1:1 'b,·/· .. I I' ,I 

:.r ~! .. :::{;; .:. ;",; :'!;i~r! ::TC~ :! i : .; 
" "I" T' 

.. tf.~·t ~.l~~·f." :' 

: ::;1 iJ)l'J: 
/' 

,i,:,~ )':1' 
I "/'. 

,,:~ , ;:r 

, , 
I , 



-, 

r··~ . / 
_/ 

o 

Date:. /,f-~·7g 

OBG TECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT , 

Sample Loca,tion: ~ ~ 
Sample Number:~4-/ . Tttne: b ;/0,2«·. 

Notes: ~ 4fr--4ift'40 a;:J </&zf,[d -4/zu ... 
((-t:.4". .. -yntd.e .6. ~f?<'£»~4 dkayaA 4.a!$& ~ 
~ ...,..IL "'-7.iUP.J;k.. );1 £4 .~ AW'I. ..H 
A~~ ... · .. ................•.......... 
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AHERICAN ENVXRONKEN'rAL nnORlC OP KARnAND 
ANALYTICAL REPORT 

O' BRID , GOB 
PROJECT :OB(I TEClDfICAL SERVICES 

TCLP SILVD 
OBG-0203 

Decem))al:1., 1992 



() 

AMERICAN ENVIRONMENTAL NETWORK, INC. 

'151 Rum .. y RoedSuita 150. Columbia. MD 21045-1992 
(<410) 73().852S Fax (<410) 997·2588 

Client: O'Brien & Gere 

Projeot: OBG Technical Services 

Case: OBG-0203 

Analysis: TCLP silver 

Date 
Client ID AENM 10 Sampled 

STOCKPILE #2 17749 12/14/92 

December 16, 1992 

Date Date 
Received Analyzeg 

12/14/92 12/16/92 

One soil sample was received and analyzed for TCLPSil ver. 
Results are reported in units of ",g/l in the Leaohate. 

All quality control met standard laboratory criteria. 

This 
results. 

report consists specifically of tabulated sample 

If you hava any further questions or if more information is 
needed please feel free to contact Ms. Kristina Yamarik (410)730-
8525. 

Report Released By __ ~~~~~/_~~ •• ~.··~.~~~ .. +~~L~~_·~_ 
JO$ephDembowskJ. 

nic -Laboratory Manager 
I 



c)) 

CLIENT: 

AMERlCAJI ENVIRONMENTAL NETWORK OF MARYLAND 
TClP METALS 

METIIC'G lLANK AND XRECOVERY LCS -..... --.. -...... -... -.-.--.. --~ 
QCLEVtL: 

O'BRIEN , GERE DATE: 
2 

16-Dec-92 

UNITS: ug/L I,. LEACHATE ................. "' .......................•.....•.... " .. " ......... __ .. __ ......... __ . 
ANALYTE METIIQ) METHCO 

lLANK 
X RECOVERY 
LA8ORATORY 
CONTROL SAMPLE -----. __ ... -••.•..•.......•....•••..•••.... -......... -.....•......••.....••.....•.......•... 

SILVER 6010 <500 108 
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AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

CLIENT: O'BRIEN & GERE 
AE~ SAMPLE.: 17749 
CLIENT SAMPLE': STOCKPILE t2 

QCLEVEL 2 
DATE: 16·Dec·~2 

UNITS: ug/L In LEACHATE ........................................................................................... _ ............. . 
ANAL"E METIICO REPORT 

LIMIT 
SAMPLE 
RESULT 

--.~-.~-.. ----.. --~ ..... -......•.. -.. -....... -.. -.....•...• ~.~ .••....... -.. ---.-.-.~-.. --........ ~ .....••.. 

SILVER 6010 500 <500 
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OBG TECHNICAL SERVICES 

DAlLY SAMPLE AND ANALYSIS REPORT 

I 

- - -1,. 
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AHERICAN ENVIRONKEN'l'AL ·Q'l'lfORlt 0'1 -MARYLAND 
ANALYTICAL RIPORT 

O'BRIEN' GIRl 
PROJECT: NOS INDIAN BEAD XI) 

TCLP SILVER 
OBG--0204 

DeceJDl)er 18, 1"2 
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- AMERICAN ENVIRONMENTAL NETWORK. INC. 

'151 Rum.ey Aoed Suite 150, Columbia, MO 21045-1992 
(410) 73()'8525 Fax (410) 997·2588 

Client: O'Brien« Cere 

Pl:'oject: NOS Indian Head MD 

Case: OBG--0204 

Analysis: TCLP Silver 

Client IO . AElfM 10 

STOCl(PILE #3 17844 
STOCKPILE #4 17845 

Date 
Sampled 

12/16/92 
12/16/92 

DeceDlber 18, 1992 

Oate Date 
Received Analyzed 

12/16/92 12/17/92 
12/16/92 12/17/92 

Two soil samples were received and analyzed for TCLP 
Silver. TCLP silver results are reported in units of uq/l in the 
Leachate. 

All quality control met standard laboratory criteria. 

This report consists specifically of tabulated sample and QC 
results. 

If you have any further questions or if more information is 
needed please feel free to contact Mrs. Kristina Yamarik(410)730-
8525. 

Report Released By +~.pt.~~jpL::~~~~'.Q.'J:. 

In 
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AMEalCAi EWIRCllENTAL IIE'NORIC OF MARYLAND 
TCLP METALS .... -.--.~ .. -..•.••..•.••. ~ .. -.. 

CLI~NT: 08G .. 0204 
AlNM SAMPLE I: 11144 
CLIENT SAMPLE I: STOCKPILE 13 

QCLEVEL 2 
DATE: 18-0ec-92 

UNITS: "IlL fn LEACHATE 
••••••• '1111 ...................... ~ ....... -•••••••••••••••••• , ................................ -......................... . 

MALTTE METIICD REPORT 
- --- -,. LIMiT 

$AMPLE 
RESULT --

-----.-..... ---... -.--.~ ..... -... --... --.-~-.--.. --.......... ---_ ...•..•.•. -- ..••. ---••.................... 
SILVER 6010 500 <500 
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c 

AMEIICAII ENVIRONMENTAL NETWORK OF ICAlYWD 
Te1.p METALS 

CLIENT: 08G-·0204 
AENM SNft'LE': 17a45 
CLIENT SAMPLE ,= STOCKPILE f4 

•...••.•..•....•.......•. ~.~ .... 
OCLEveL 2 
DATE: 1a-Dec-92 

UNITS: US/L in LEACHATE ..................... -....................................................................................... . 
ANALYTE METHCJ) REPORT 

LIMIT 
SAMPLE 
RESULT 

-.--------... ~.-.. ---.-... -.. -..... -.-.. --.... --.--..... -..... --.-.----.... -....... -.. -.~-.... -.. -..... --.. 
SILveR 6010 500 c500 
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C) 

CUENT: 08G--0204 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
METItCO BUNIC AND XRECOVERY LCS 
•.......• -~-.-... -...•....•••• ~. 

OCLEVEL: 2 
DATE: 1a'Dec-92 

UN ITS: Ug/L IN LEACHATE 
........... --............................................................ --...... _*******.* 

ANALYTE METHCID METI\CI) 
BUNIC 

X RECOVERY 
. LA80RA TORY 

CONTROL SAMPLE 
~ ... --.. -.... --....... ~~ ...... -... ~ .. ---.-... ~ ........ --..... ~ ... ~~.~ .. ~ ..... --...... -..... . 

SILVER 6010 <500 98 
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OBG TECHNICAL SERVICES 

DAlLY SA.l~LE AND ANALYSIS REPORT 

Date: /2· /, • 92 Sample Location: ~ dJ-#ek 

Sample Number: .)i;.#Wt :#'~+=-r' Time: .' /:S"/2M 

Notes: ~~2ao"TJ~·4 . .?%u.zUd~ 
At~ . 4pva£. . ~ ~if !,-eaT A~;;t 4w;n~s.. &oW ~ 
~. ~M A .ITc:£.£ .J...4. .' sri 4. bv. ~ #.< 
d4<ft:Lr Ltkr. '. ..... ..... . . '. '., .. 
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AXERICAN ENVJ:RONHEN'l'~ NE'l'WORK OF ·HARYLAND 
ANALYTICAL REPORT 

O'BRIEN' GERE 
PROJECT: NOS-INDIAN BEADKD 

'l'CLP SlLVElR, TOTAL SILVER, , TSS 
OBG-020S 

December 29,~992 



I • 

AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Roed Suite 150, Columbia, MD 21045·1992 
(410) 730-8525 Fax (410) 997·2586 

tlient: O'Brien & ~ere 

project: NOS-Indian Head MD 

Case:. OBG-0205 

Oecember 29, 1992 

Analysis: TCLP Silver, Total Silver, and TSS 

Client ID 

STOCKPILE #5 
.'I'.;nPI1.E #2 
~pu;t .. r£ -:;.. 

AENM to 
18195 
18196 

Date 
Sampled 

12/22/92 
12/22/92 

Date 
Received 

12/22/92 
12/22/92 

Date 
Analyzecl 

12/28-12/29/92 
12/28-12/29/92 

One ~r sample was received and analyzed for TCLP Silver and 
one water$am~le was received and analyzed for Total Silver and TSS 
(160.2). TCLP results are reported in units of J.Lg/I in the 
Leachate. 

C~· All quality control met standard laboratory criteria. 

o 

This report consists specifically of tabulated sample and QC 
resultS. 

If you have any further questions or if more information is 
needed please feel free to contact Ms. Kristina Yamarik (410)730~ 
8525. 

Report Released By --~~~~-4~~~~~~~ 



o 

CLIENT: 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

METHOD BLANK AND XRECOVERY LCS 

QCLEVEL: 2 
O'BRIEN & GERE DATE: 29·Dec·92 

UNHS: ug/L IN LEACHATE 
............................................................................................ 

ANALYTE METHOD METHOD 
BLANK 

X RECOVERY 
LABORATORY 
CONTROL SAMPLE -... --------~ ..... ---... --....... -.~.-.. -.-.--.. -.............. -..•..••.• -..........• ~ ... --. 

SILVER 6010 <500 103 
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o 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

..••..•...••••.••..••..••.•..•.. 

CLIENT: O'BRIEN" GERE 
AENM SAMPLE I: 18195 
CLIENT SAMPLE II STOCKPILE 15 

AMALYTE METItOO 

I . 

REPoRT 
LIMIT 

SAMPLE 
RESULT 

QCLEVEL 2 
DATE: 29-oec-92 

UNITS: ug/L In LEACHATE 

. -.-..... -.-.-.--.... -.-.... -....... ~ ......•.. ~ ..•..........•... -... -.•..••...•.. --.. ~.-........ -.-.. -.. -.-
SILVER 6010 500 <500 



o 

CLIENT: O'BRIEN & GERE 

AMERICAN ENV.lRONMENTAL NETWORK OF MARYLAND 
METHOD BLANK AND XRECOVERY LCS 
•....•••.... -...... -.. -......•.. 

QCLEVEL: 2 
DAn: 29-Dec-92 

WATER UNITS: US/L • PPB .** •••• ** ••••••• ** ••••••••••• ft*.** •••• *.* •• * ••• * ••••••• *.* ••• *.* •• ** ••••• *.** •••• _ •• __ .* __ ._. 
ANALYTE MUHOD METIlOO 

BLANK 
X RECOVERY 
LABORATORY 
CONTROL SAMPLE 

-------.------~~~------.•.... -..... --.... --.. -.. -.•...••...•.• ~ .... -...... -...... -.. -...... . 
SILVER 6010 <10 104 



C/·.·" . , 
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o 

CLIENT: O'BRIEN' GERE 
AENM SAMPLE.: 18196 
CLIENT SAMPLE ':CC»IPOSITE 12 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
INORGANIC DATA ANALYSIS 

QCLEVEL 2 
DATE: 29·Dec·92 

WATER UNITS: ug/L • PPB * ••• ." ••••••••• _* •••• * ••••••••••••••••••• _ ................. :.'*.****.*--****_ ••• **.* •• *.*.*.********************* 
ANALYTE METHOD REPORT 

LIMIT 
SAMPLE 
RESULT 

.------.-.~-----.-.--.~.--.. -.-.--~ .... -.----.... ~.-•....•..•• ~ ... ~ ..... --.~--... -... -....... ~ •.•......•.•. 
SILVER 6010 10 22 



O'BRIEN , GERE 

PROJECT: NOS-I NO I AN HEAD fI) 

CONTRACT NO:OBG-020S 

REPORTING DATE: 29-Dec-92 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANAL YT I CAL REPORT 

./1 
REPORT PREPARED BY/I-! __ ' ___ _ 

DAtA RELEASED BY -G.t..·_. J.,.~Z~' ___ ........ 

MATRIX: WATER -_ ............. -_ ............... -....................... _ ..•..............•........•....................................... 

CLIENT 10: 
AENM 10: 

PARAMETERS 

TOTAL SUSPENDED SOLIDS 

o 

DETECTION 
LIMIT , 

UNITS 

4.0 MG/l 

COMPOS ITE #2 
18196 

1320 MG/l 
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AMERICAN E~VIRONMr)TAL NETWORK, INC. (l 
, ' , --

CHAIN OF CUSTODVRECORD 

AMEHICAN ENVIRONMENTAL NETWORK, INC . 
i 9151 Rums,yRoad,Columbla, MD 21045 

(410) 730~8525 

c 

MJ) ~ . REMARKS 

j~~~~~~ib~~~~~~ ____ •• T OR ON 

N A SAMPLE LOCATI 
0.1, N 

E 
R 
S 

SAMPLE NUMBER DATE TIME IMATRIX 

PRESERVATION 

SPECIFY 

C
t CHEMICALS 
E ADDED AND 

FINAL pH 
o IF KNOWN 

lShx.liplfu~5~ I/Z~P·~1:tQ6<.I,~'I' 1 , I "r-l
u

l--r--r/(!,tI1 51: I LUn '\ 1 c: w It} A' Iw!\ 
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Received for Laboratory by: 
(Signature)! . 
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Date I Time lShi.pped via: 
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OBG TECHNICAL SERVICES 

DAlLY SAMPLE AND ANALYSIS REPORT 

Date: IJ-22-Z6. Sample Location:d1e~' 4?ffa 

Sample Number: ~<;i *5 Time: 7::lO Iun . 

Notes: c,lA~;U 4 . J ~ .. /tmn-~l La¢~!4 4 
dfiazfl. &r<L. Ct. ~a: .. ~~~~ NPQ. ~L7;;I 

:1::J:i!:. crr~::" cr£ ~. k 44~ 44 
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AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPOR.T 

O'BRIEN' GERE 
PROJECT: NOS INDIAN HEAD MD 

TCLP SILVER 
OBG-0207 

January 12, 1993 
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AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 RumseyRoed Suite 150, Columbia, MD 21045·1992 
(410) 730-8525 Fex(410) 997·2586 

Client: O'Brien & Gere 

project: NOS-Indian Head MO 

Case: OBG-0207 

Analysis: TCLP Silver 

Date 
Client 10 AENM 10 Sampled 

STOCKPILE #7 398 01/07/93 
STOCKPILE #8 399 01/07/93 

January 12, 1993 

Date Date 
Rec.eived Analyzed 

01/08/93 01/12/93 
01/08/93 01/12/93 

Two soil samples \\'ere received and analyzed for TCLP Silver. 
TCLP results are reported in units of J.l.g/l in the Leachate. 

All quality control met standard laboratory criteria. 

This report consists specifically of tabulated sample and QC 
results. 

If you have any ftirther questions or i( more information is 
needed please feel ftee to contact Ms. Kristina Yamarik (410)730-
8525. 

Report Released By 
Joseph Defubow.ki 

ganic Laboratory Manager 
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CLIENT: 08G-0207 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
METHOD BLANK AND %RECOVERY LCS 
..... -.......••... -........ ~ ... . 

QCLEVEL: 2 
DATE: 12-Jan-93 

UNITS: ug/L IN LEACHATE 
.***-**************************************************'*****************"'****************** 

ANALYTE METHOD METHOD 
BLANK 

I RECOVERY 
LABORATORY 
CONTROL SAMPLE --... --------.. -.--... ~--....... ~ ...... -.•...•.•.......... ~ ...........•. -- ..... -.-.... -... ~.~. 

SILVER 60.10 <500 102 



o 

CLIENT: 080-0207 
AENM SAMPLE I: :$98 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLPMETALS 

••..•.•.....•...•....•...•.••..• 

CLIENT SAMPLE I: STOCKPILE 17 

QCLEVEL 2 
DATE: 12-Jan-93 

UNITS: u9/Lin LEACHATE 
**.**********.********************.********************************.*********************",,,,***.*************** 

ANALYTE METHOD REPORT 
LIMIT 

SAMPLE 
RESULT 

--.. -.------------........ -.... -.•..•..•... -....... ~ ...•........•.•. ~ ........................ -••.•......•.. 
SILVER 6010 500 «500 



o 

CLIENT: I OBG-0207 
AENM SAMPLE': 399 

AMERICAN ENVIRONMENTAL NET~RK OF MARYLAND 
TClP METALS 

CLIENT SAMPLE .: STOCKPilE 18 

QClEVEL 2 
DATE: 12-Jan-93 

UNITS; ug/L in lEACHATE 
*****************************************************************,.**************************************** 

ANALYTE METHOD REPORT 
LIMIT 

SAMPLE 
RESULT 

-.-~-... ---.. -.... ---.-.--.... ~~.~ ... -.. -...... ~.~.-.... -...... -•..•...•.. -.-..... ---...... -... ~~.-.-.-... . 
SILVER 6010 500 <500 
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L~- \ CHAfN OF CUSTODY RECORD 
PROJECT 

ANALYSIS 77 NOs .J"J.ian t~.IJJ 
C 
0 REQUIRED~ 

r;r;::&;~¥IJt 
N 
T 

NA f;. 0.1 - N S * E 

r~~PlE~MBeH DATE TIME MATRIX R Iff ttt/ ~ .. YJ),· J , S 

I.n-:1b7- .ll1/r3 .• '1k.(.J~ !.g)t/ I .", 
'~cr6 

s1V~1t.·~. 14m s:~o so;" I IK '1<1(, . 

Relinquished by: (Signature) CD Date I Time 

~~l~/J; 
Relinquished by: (Signature) 0 

Ji;;;;rw,p/}: r, 1"'1,.9J-9:~~J)} 
Relinquished by: (Signature) 0 Date I . Time lAeceiVed.fo~~ature1 1 Recei.ved for Laboratory by: 

(Signature) 
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Relinquished by: (Signature) ® Date I Time .Received by: (Signature) Remarks: 

AMERICAN . ENVIRONMENt AL NETWORK. INC. 
91.51 Rumsey Road, Columbia, MD21045 
(41 0) 730~8525 

PRESERVATION 

SPECIFY 
I CHEMICALS 

REMARKS C AODEOANO 
OR E FINAL pH 

SAMPLE LOCATION 0 IF KNOWN 

JI lLl L Nt I-
'"'v./JI f1)~~ 

Date I Time Shipped via: 

Date I Time Shipping Ticket No. 

tlJ~ IG"!, "'. -:lbo 
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OBG TECHNICAL SERVICES 

DAILY SAlMPLE AND ANAlYSIS REPORT 

Date: . j ... 7-9.3 . Sample Location: ~ d?h-

Sample Number: .Jt;./p,A . *7-rjP . Time: /O:f.5'8M
1
! 3:;)o,pIIc 

Notes: aa-Zl7dzrrt ~ ~.f%4:~ ~ rerf. zt 
~Jt sr-k.~ <Wta0 ~<p=;;:r7!£e~.! 
\J;;i 4~ 424" 14 .~ ~ '. 
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AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN' GERE 
PROJECT: NOS INDIAN HEAD 

TCLP SILVER 
OBG-0208 

January 20, 1993 



o 

AMERICAN ENVIRONMENTAL NETWORK, INC. 

9ui1 Rumsey Road Suite 150, Columbia, MD 21045-1992 
(410) 730-8525 Fax (410) 997-2586 

Client: O'Brien & Gere 

Project: NOS-Indian Head MD 

Case: OBG-0208 

Analysis: TCLP Silver 

Client 1D 

STOCKPILE #9 
STOCKPILE #10 

AENM ID 

739 
740 

Date 
Sampled 

01/14/93 
01/14/93 

January 20, 1993 

Date Date 
Received Analyzed 

01118/93 01/20/93 
01/18193 01/20/93 

Two soil samples were received and analyzed for TCLP Silver. 
TCLP results are reported in units of J..I.g/1 in the Leachate. 

All quality control met staridard laboratory criteria. 

This report consists specifically of tabulated sample and QC 
results. 

If you have any further questions or if more information is 
needed please feel free to contact Ms. Kris~ina Yamarik (410)730-
8525. 

Report Released By 

Inorga· 
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AMERICAN ENVIRONMENTAL NETWORK .OF MARYLAND 
TCLP METALS -.-- .. ~.-.-.~--~ ... -...•....•. --

CLIENT: O'BRIEN & GERE 
AENM SAMPLE tI: 739 
CLIENT SAMPLE tI:STOCKPILE tI9 

QCLEVEL 2 
DATE: 20-J~n-93 

UNITS: ug/L in LEACHATE 
***********************.*************.********************************************************************* 

ANALYTE METHOO REPORT 
LIMIT 

SAMPLE 
RESULT 

----------.----~--~--.--.--~- .. -.-------------- .. ----. _.- .. _--_._----._.-_.----------_ ... _---.-----_.- .... -
SILVER 6010 500 <500 



c 
AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 

TCLP METALS 
..................... ,." .................... --_ ............ .. 

CLIENT: O'BRIEN & GfiRE 
AENM SAMPLE #: 740 
CLIENT SAMPLE#: STOCKPILE #10 

QCLEVEL 2 
DATE: 20-Jan-93 

UNITS: US/L in LEACHATE 
*********************************************************************************************************** 

ANALYTE METHOD REPORT 
LIMIT 

SAMPLE 
RESULT 

-----~--.------.-.-.-- .. --.----.-.- .... -- ..... -.. -....... -- .. ----~- .. ~ ........... ~ ....... -............ -........ -.~- .. ---.~ ... -.--- .. -- .. 
SILVER 6010 500 <500 



c-~' I 

Cj 

CLIENT: 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
METHOO BLANK AND XRECOVERY LCS 
.... -.-.~ ... -.-.... --~------ .... 

QCLEVEL: 
O'BRIEN & GERE DATE: 

2 
20-Jan-93 

UNITS: U9/L IN LEACHATE 
******************************************************************************************** 

ANALYTE METHOO METHOO 
BLANK 

X RECOVERY 
LABORATORY 
CONTROL SAMPLE 

.---~--~ .. ----.-.~---.-.~-----~- .. -- .. -.-.-- .. --.------- ..... -.... -.~----- .... ---- ... --.--.--
SILVER 6010 <500 89 
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AMER,ICAN ENviRONMENTAL NETWORK, INC. 
9151 Rums~y Road. Columbia, MD ·21045 . 
(410)' 730-8525 

REMARKS 
OR 

SAMPLE LOCATION 

(i(UJ){ 
I 

J \ 

I 

Date I Time I Shipped via: 

I 

PRESERVATION 

I 
C 
E 
o 

SPECIFY 
CHEMICALS 
AOOEOANO 

FINAL pH 
IF KNOWN 

Date I Time IShipping Ticket No. 

~h 1<'1?:> I":) J';,£ 
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OBGTECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Date: L-lr-9.$, Sample Location:~ k 
Sall1ple Number: ~P&f~/ ... /o ... Time:. /tP:,ztJ $I /$0'O(>/,"> 

Notes: a&$/~ ~d d~&<d~n7Z'P ...... . 
..tJik., .~.4t7M .~ M ...k.c .4d"s1£-u1 d. 
4ka.t04ca. ... ... . 

---- ... -

' .• _ .... L. 

o 
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AMERICAN ENVIRONM!]NTAL NETWORK OF MARYLAND 
ANALYTI.CAL REPORT 

O'BRIEN ,_ GERE 
PROJECT: INDIANHEAD 

TCLP SILVER, TOTAL SILVER, AND TSS 
OBG--0209 

January 22, 1993 



·C-\ . I 

C) 

AMERICAN ENVIRONMENT AL NETWORK, INC. 

9151 Rums"v~oad Suite 150, Columbia, MD 21045,1992 
(410) 730-8525 Fax (410) 997-2586 

Client: O'Brien & Gere 

Project: Indian Head MD 

Case: OBG--0209 

January 22, 1993 

Analysis: TCLP silver, Total Silver, and TSS 

Date Date Date 
Client 10 AENM ID Sampled Received Analyz@d 

STOCK PILE #11 908 01/15/93 01/20/93 01/21-01/22/93 
STOCK PILE #12 909 01/16/93 01/20/93 01/21-01/22/93 
STOCK PILE #13 910 01/16/93 01/20/93 01/21-01/22193 
STOCK PILE #14 911 01/16/93 01/20/93 01/21-01/22/93 
STOCKPILE #15 912 01/16/93 01/20/93 01/21-01/22/93 
STOCK PILE #16 913 01/17/93 01/20/93 01/21-01/22/93 
STOCK PILE #17 914 01/18/93 01/20/93 01/21-01/22/93 
COMPOSITE #3 915 01/18/93 01/20/93 01/21-01/22/93 
TRIP BLANK 916 01/18/93 01/20/93 01/21-01/22/93 

Seven soil samples were received and analyzed for TCLP Silver 
and one water sample was received and analyzed for Total Silver and 
TSS (160~2). TCLP results are reported in units of ~g/l in the 
Leachate. . 

All quality control met standard laboratory criteria. 

This report consists specifically of., tabulated sample and QC 
results. 

If you have any further questions or if more information is 
neededp1.easefeel free to co·ntact Ms • Kristina Yamar ik (410) 730-
8525. 

Report Released By .~~~~~~~~~~~~ 



o 
CLIENT: O'BRIEN & GERE 

PROJECT: INDIAN HEAD 

CONTRACT NO: OBG--0209 

REPORTING DATE: 22-Jan-93 

AMERICAN ENVIRONMENTALNET\JORK OF MARYLAND 
ANALYTICAL REPORT 

REPORT PREPARED BY 

DATA RELEASED BY 

MATRIX: WATER 

('. , 
I ' 

-~.1 L.' 

*******************"''''*******************************************************************'!'***********"'*,"*************-*-***.*** 

CLIENT 10 AENM 10 TSS 
... ---'.---

COMPOS ITE #3 915 <4 mg/l 

TRIP BLANK 916 HOLD 

C) 

o 



o 

CLHNT: OBG-·0209 
AENM SAMPLE #: 915 
CLIENT SAMPLE #: COMPOSITE #3 

AMERICAN ENVIRONMENTAL NET~RK OF MARYLAND 
INORGANIC DATA ANALYSIS 

--.---~-- .. ---------.~---.----.-
QCLEVEL 2 
DATE: 22-Jan-93 

WATER UNITS: u9/L = PPB 
_**************'/1'******************************"'*"'********************************************************** 

ANALYTE I'IETHOD REPORT 
LIMIT 

SAMPLE 
RESULT 

.----------------.-.-----~-----------~--------.~ .. -.~~-----.-.--.---~.----.-------.------- .. ----.---.---.--. 
SILVER 6010 10 <10 



c; 

o 

CLlE~T: OBG--0209 

AMER ICA~ E~VI RONMENTAL N.ETWORK OF MARYLA~D 
METHOD BLANK ANDXRECOVERY LCS 

QClEVEl: 
DATE: 

2 
22-Jan-93 

WATER UNITS; ug/L = PPB 
****'11********************************************.****************.*** •• **.****************** 

ANALYTE METHOD METHOD 
BLANK 

X RECOVERY 
LABORATORY 
CONTROL SAMPLE 

--~----------.~-- .. ---.--.----- .. -.. ---~.-- .. -.... -- .. -.. -.----.----.----.~- ..... ~-----.-----
SILVER 6010 <10 96 



c 

o 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

CLIENT: OBG--0209 
AENMSAMPLEtI: 908 
(;LIENTSAMPLE #: STOCK PILE #11 

.. -.......... -- .. ~--... -- ... -.. . 
QCLEVEL 2 
DATE: 22-Jiln-.93 

UNITS: ug/L in. LEACHATE 
••••••• ************.***.**********.***.******.****************************.********************************* 

ANALYTE METHOD RePORT 
LIMIT 

SAMPLE 
RESULT 

-~-------.- .. --.-.----- .. -.-- .. ---- .. -.-----.------.-------.-.~-------.--.-------.--- ..... --~--.-- .. ---- ... -
SILVER 6010 500 <500 



c) 

o 

CLIENT.: OBG" -0209 
AEN" ~AMPLE #: 909 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP "E.TALS 

CLIENT SAMPLE #: STOCKPILE #12 

QCLEVEL 2 
DATE: 22-Jan·93 

UNITS: ug/L in LEACHATE 
-********************************************************************************************************** 

ANALYTE METHOD REPORT 
LIMIT 

SAMPLE 
RESULT 

.. --~------... -----------.--.--.--.~- ... ~-.-......... -.-....... -....... --.~ ....... -.. -~.-.--~.-.-.~-.-- .. ----
SILVER 6010 500 <500 
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Cj 

AMERICAN ENVIRONMENTAL NETIo'ORK Of MARYLAND 
TCLP METALS 

CLIENT: OBO··0209 
AENM SAMPLE#: 910 
CLlEtjT SAMPLE #: STOCK PilE #l~ 

QCLEVEL 2 
DAlE: 22-Jan-9;S 

UNITS: ug/L in LEACHATE 
...... -•••••••••••••••••••••• "' ••••••••••• "' •••••••••••••••••••••••• * ••••••••••••••••• * ••••••••••••••••••• * ••••• 

ANALYTE METHOD REPORT 
LIMIT 

SAMPLE 
RESULT 

... ~-~-~--~---~-.-~--.- .. -~---.----.--.-~~-----.-----.~--- .. --~.~.-~~------.----.-.--.---------------------
SILVER 6010 500 <500 



C) 

C) 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TelP METALS 

CLIENT: OBG--0209 
AENM SAMPLE #: 911 
CLIENT SAMPLE #: STOCK PILE #14 

QCLEVEL 2 
DATE: 22-Jan-93 

UNITS: ug/L in LEACHATE 
* ••••••• * ••••••••••••••••••••••••••••••••••••• * •••••.• * •• ** ••••••••••••••••••••••••• ** •• * ••••••••.•• * ••.•••• ** 

ANALYTE METHOD REPORT 
LIMIT 

SAMPLE 
RESVLT 

-----------.--~--.------.- .. -.- .. -.... -.... ~ ...... -....... ~---~------.--.----~.--.-- .. --------~--.-.--.-- .. --
SILVER 6010 500 <500 



( 

CLIENT: OBG--0209 
AENM SAMPLE #: 912 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS -.--.- .. -.~- ..... -~--~.-- ... ---. 

CLIENT SAMPLE #: STOCK PILE #15 

QCLEVEL 2 
DATE: 22-Jan·93 

UNITS: ug/L in LEACHATE 
•••••••••••••••••••••• ************** •• ******.*********.**.********************.***********.*********.****** 

ANALYTE METHOD , REPORT 
LIMIT 

SAMPLE 
RESULT 

~.------------------------- .. --~ .. -.---.---.--... -.--.-.------.-------- ... ----.--~---------- .. -.--.----.---
SILVER 6010 500 <500 



( 
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o 

CLIENT: OBG··0209 
AENH SAMPLE #: 913 

AMERICAN ENVIRONMENTAL NET~RK OF MARYLAND 
TCLP METALS 

....... -.. -----~.-- ...... -.. ~ ... -

CLIENT SAMPLE #: STOCK PILE #16 

QCLEVEL 2 
DATE: 22·Jan-93 

UNITS: ug/L in LEACHATE 
*********************************************************************************************************** 

ANALYTE METHOD REPORT 
LIMIT 

SAMPLE 
RESULT 

----.-.----.-.-----.... ~.-.... -.-..... -........ ---- ... -~.-- .... -.- .... -.... -.-.----.-.- ... -.-- ... ~-- ... -.. -
SILVER 6010 500 <500 



C) 

0-··. - . 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

--- ... --~ .. --- .. -....... -..... -. 
CLIENT: OBG--0209 
AENMSAMPLE #: 914 
CLIENT SAMPLE #: STOCKPILE #17 

QCLEVEL 2 
DATE: 22-Jilh-93 

UNITS: ug/L in LEACHATE 
***.******************************************************************************************************** 

ANALYTE METHOD REPORT 
LIMIT 

SAMPLE 
RESULT 

-----~---.~-.-.~- .. -•.......... ~-... ~.- .. -~------.----.------.--.-------~--.-- .... -.. ----- .. ------ ... -.-----
SILVER 6010 500 <500 
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CLIENT: OBG--0209 

AMERICAN ENVIRONMENTAL NETWORK Of MARYLAND 
METHOD .BLANK AND XRECOVERY LCS 

QC.lEVEL: 2 
DATE: 22-Jan-93 

UNI.TS: U9/LIN LEACHATE 
***********************************************************'**1r***********************.******* 

ANALYTE METHOD 

SILVER 6010 

METHOD 
BLANK 

<500 

X RECOVERY 
LABORATORY 
CONTROL SAMPLE 

95 
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AMERJCAN·ENVIRONMENTAL NETWORK. INC. 
9151 Rumsey Road, Columbia, MD 21045 
(410) 730 .. 8525 
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OBG TECHNICAL SERVICES 

,DAILY SAMPLE AND ANALYSIS REPORT 

Date:. 1-/5-9.:3 SamPleLocation:~ ~ 
~/- _. . 

Sample Number: ~ .. It. .. . Time: ....... ~vqRAZ....... .' 

Notes: ~6$f.. - #..~~ ~~.:d. 
~ hi:. .~ .-a4~ #lTM. &H4;,(~ 
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OBG TECHNICAL SERVICES 

DAILY Sk'1PLE AND ANALYSIS REPORT 

Date:./-/'· - t:3 Sample Location:~ .~ 

Sample Nutnber. ~:4t/2r-~.:3 Time: ". 9.·;CM,U:l~·~~(W 

Notes: .~ ... ~.~ 7Zm:. ~.~~ J . 
A44rt~!,~.Ad.tt?fMk .thka44/~ SJrLP ~ .. sz:t. 
~l ·44 .~4wk t{MBU .. ~ ·424 . aJ..-wn. ./J,w. 

.--........ --.-'-"""-----~- ---
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OBG TECHNICAL SERVICES 

DAILY SAl.'1PLE AND ANALYSIS REPORT 

. Date: /::/l- 9.:3 SaIIlple Location:~ . ·auum 
samPleNumber.~ ~r-~ .' Time:. J:tX?,e/lf,lfr'qqem 

~: :;::;:3:;t;;:::::t;;~:-;: 
S@L.e 4k. ' SI t.~~ JueAe ~ dU~ 
Leek .... ..... .. .. ... ...... ..... . .... . 
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t- I 

__ I 

-- - - - -l 
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OBGTECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Date:/-/?; fJ Sample Location: .~·tfl#1m 

Sample Number: ~ '7t; TlIlle: ~ ,t()(J,p@ 

Notes: ... ~ 4'W -.~ ~;C4~ .~'. cacm!. 4tu!gL/ 
~~ .twJ.'. rrctedtks. Slt-. ~4Mi4rdA. .'. 
~A4 . J~ ·.t,L"Wl 

,­
I 
I ~ \ 

I g. 
1* :t! I 
1\\ 
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Date: /-14'-9..3 

OBG TECHNICAL SERVICES 

DAILY SAl\1PLEANDANALYSIS REPORT 

SCU'Ilple Location:~ il4r~ 
Tune:. 8.JO,R4' 
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AKBRICAN BHVlaONKENTAL. tlEnoRlt OP JlARYLAND 
ANALYTICAL REPORT 

O'BlaEN IGERB 
PROJICT: •• 0.8. INDIAN BEAD Xl) 

TCLPaILVER I TBB 
OBG-~O'lo'l 

. Dec$JDl)er15, 1992 
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AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 RUrTIieyRoed Suite 150. Columbia. MO 21045-1992 
(4101130-8525 F.x (410) 997-2588 

Client: o'Brien & Gere 

project: N.O.S. Indian Head MD 

Case: OBG-~ C2uJ. 

Analysis: TCLP silver & TSS 

Date 
!$lient ID AENM ID iampled 

STOCK PILE #1 17624 12/08/92 
,COMPOSITE #1 17625 12/08/92 

December 15, 1992 

Date Date 
Received Analyzed 

12/08/92 12/10/92 
12/08/92 12/10192 

One $oil sample was\ received and analyzed for TCLP Silver. 
One water sample was received and analyzed for TCLP Silver and TSS. 
Results are reported in units of 11>9/1 in the Leachate for TCLP 
Silver and MG/L for TSS. 

All qUality control met standard laboratory criteria. 

This report consists specifically of tabulated sample 
results. ~ 

If you have any further questions or if more information is 
need.ed please feel free to contact Ms. Kristina Yamarik (410) 730-
8525 .. 

Report Released By _-+--........ '-'--=-___ --.,.---"_ ......... _.....,..,,..... 
Joseph Oembowsl)i 

Laboratory Manager 
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CLIENT: O'BRIEN' GERE 

PROJECT: M.O.S. Indian Heed Md 

CONTRACT IIO:OBG-0133 

REPORTING DATE: 1S·Dec·92 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

.REPORT PREPARED BY 

DATA RELEASED BY 

MATRIX: WATER 
... ************************************* ... ************************************** ... ********************************** •• * ••••• 

CLIENT ID: COMPOSITE '1 
AENM ID: 17625 

DETECTION' 
LIMIT , 

PARAMETERS UNITS 
•.. -.. -...... ._.-._.-

TOTAL SUSPENDED SOLIDS 4.0 MGIL 550 MGIL 



(,,
'I 

, , 
-- ~)j 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TClP METALS 

CLIENT: O'BRIEN & GERE 
AENM SAMPLE': 17624 
CLIENT SAMPLE .: STOCK PILE '1 

QCLEVEl Z 
DATE: 15-Dec-9Z 

UNITS: U$IL in LEACHATE 
************************.****.***************.********* .. *.* ..... ****************************************** 

ANALYTE METHOD REPORT 
LUUT 

SAMPLE 
RESULT 

-------.-~-.---.------~.---.---.--.--... -.. -.--....... -.~.--.--... --.... -.. ---.....••..• -.-...... --....... . 
SilVER 6010 500 <500 
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AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

."'._-... "' ........................ . 

CLIENT: O'BRIEN' GERE 
AENM SAMPLE ,: 1.7625 
CLIEN1SAMPLE ,: COMPOSITE" 

OCLEVEL 2 
DATE: 1S-Dec-92 

UNITS: ua/L"in ~EACHATE _ .................... _ ................................................... _ ••••••••••• * •••••••••••••••• 
ANALYlE MElHOO REPORT 

LIMIT 
SAMPLE 
RESULT 

.---------.--.. --... --.-••......•••..• -.-.-.. ~ ..... -........ -.. ~ ..••....••••.... -..•...... ~ .... -.....•.••. ~ 

SILVER 6010 500 cSOO 
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Date: 4t-J:'· ?g 

OBG TECHNICAL SERVICES 

DAILY SAMPLE~AND ANALYSIS REPORT 

Sample Loca.tion: ~~ 

Sample Ntlmber: ~4 #£ Time: /-'/0,2ht 
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AMERICAN ENVIRONMENTAL NETWORK OF HUYLAllD 
ANALYTIOAl. REPORT 

O'13RIEN& GERE 
PROJECT: NOS INDIAN HEAl) !lD 

TCLP SILVER AND TSS 
OBG--0206 

January 11, 1993 
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AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rl,lmsey Roed Suite 150. Columbia. MO 21045-1992 
(410) 730-8525 Fax (410)997·2586 

Client: O'Brien & Gere 

Project: NOS-Indian Head 

Case: OBG-0206 

Analysis: TCLP Silver and 

ClientIO AENM ID 

STOCKPILE #6 306 

MD 

TSS 

Date 
Sampled 

01/06/93 

January 11, 1993 

Date 
Received 

01/07/93 

Date 
Analyzed 

01/08-01/11/93 

One soil sample was rece.ived and analyzed for TCLP Silver and 
TSS (160.2). TCLP results are reported in units of ~g/l in the 
Leachate. 

All quality control met standard laboratory criteria. 

This report consists specifically of tabulated s~mple and QC 
results. 

If you have any further questions or if more information is 
needed please feel free to contact Ms. Kristina Yamarik (410)730-
8525. 

Report Released By --~~~~~~~~~--~r­
JosephDembowsk~ 

Inorg nic Laboratory Manager 
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CLIENT: OBG--0206 

AMERICAN ENVIRONMENTAL NETWRKOF MARYLAND 
METHOD BLANK AND %RECOVERY LCS 
••....•...•• -.-.. ~ .. -.-•.......• 

QCLEVEL: 2 
DATE: 11-Jan-93 

UNITS: ug/L IN LEACHATE 
-******************************************************************************************* 

ANALYTE METHOD METHOD 
aLANK 

X RECOVERY 
LABORATORY 
CONTROL SAMPLE 

~---.~ .. -.-.. --...... -.... --........ -- .. -~ .. -- .. -...... ~ ........ ----~ ...... ~.~-...... -.. -.. . 
SILVER 6010 <500 113 
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AMERICAN ENVIRONMENTAL NETWORK OF MARYlANO 
TelP METALS 

CLIENT: OBG--0206 
AEN"I SAMPLE.: 306 
CLIENT SAMPLE .: STOCKPilE tI6 

QClEVEl 2 
DATE: 11-Jan-93 

UNITS: ug/l in LEACHATE 
-************.****.*.*******.****************************************************************************** 

ANALYTE METHOD REP!)RT 
LIMIT 

SAMPLE 
RESULT 

-.-..... ~.----... -.-.~.-- .. -.... -~~~.--.. --... -.. -..... -.-........ -...... ~ .................•..••...•......••. 
SILVER 6D10 50D <500 



C·) 
-CUENT: O'BRIEN & GERE 

PIlOJE':T: NOS IHDIAN HEAD MD 

COtITRACT NO:OIG-0206 

REPORTING DATE: 1""_n-93 

AMERICAN ENVIRONMENTAL NETIo'ORIC OF MARYLAND 
ANALYTICAL REPORT 

REPORT PREPARED BY 

DATA RELEASED BY 

MATRIX: WATER 
******-******-*********'III*'III'III'III'III'III.'III'iIr'III'III'III'III'III'III'III'III'III'III'III'III'III'III'III'III_'III'III'III'III** •.• *.**************.******.**_._._ •• **.***** •••••• ** •••• * ••••• _ •••••• 
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AMERlCANENVIRONMENTAl NETWORK; INC. 
9151 Rumsey Hoad~ Columbia. MD 21045 
(410) 730·8525 

PRESERVATION 

SPECIFY 
t CHEMICALS 

REMARKS C ADDED AND 
QR E FINAL pH 

SAMPLE LOCATION 0 IF KNOWN 
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'OBG TECHNICAL SERVICES 

DAlLY SA.L~LE AND ANALYSIS REPORT 

Date: /-k· 9.3 Satnple Location:·~ .. tf4r.-
Sample Number: .&I,:t :I#~ -' Tune: a ff$)=uz.. .' ...... . 

Notes: .·.·C(t$L.4 ~'IA4L~ 44~+ :d.;rk.~. 
ry;£~4tAm+ ~p ~e~ e:r:£.~'.?b 
&144 4 ."J-yaz .~ ' .. 



AXDlCAlf DVIROHKEN'l'AL DnORX OP XARYLANl) 
ANALYTICAl. RllOlT 

o 'BRIIN , GIRB 
lROJICT: OBG TBClDfICAL SERVICES 

TOLl SILVER 
OBG-Oa03 

DeQ.mber 11, 1"2 
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AMERICAN ENVIRONMENTAL NETWORK, INC. 

'151 Aum •• v Roed Suit. 150. Columbia. MD 21045-1992 
(4101 730-8525 Fax (4101 997-2585 

Client: O'Brien & Gere 

Project: OBG Technical Services 

Case: OBG";020J 

Analysis: TCLP Silver 

Date 
CJ,ieotIO AENM IO Sampled 

STOCKPILE #2 17749 12/14/92 

December 16, 1992 

Date 
Received 

12/14/92 

Date 
Analyzed 

12/16/92 

One soil sample was received and analy~ed for TCLP Silver. 
Results are reported in units of p,q/l in the Leachate. 

All quality control met standard laboratory criteria. 

This report consists specifically of tabulated sample 
results. 

If you have any further questions or if more inforlXlation is 
needed please feel free to contact MS. Kristina Yamarik (410)730-
8525. 

Repo~t Released By _---+_~=--,...;I_·~_:_· ....... ~cA..,;.. ·+1-_1_~_·o:-r_ 
Joseph Dembowskl. 

Laboratory Manager 
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CLIENT: 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

METD iLANK AND %RECOVERY Lea 

OCLEVEL: 2 
O'BRIEN , GEIE PATE: 16-Deo-92 

UNITS: ug/L IN LEACHATE .................................................................. - ...................... . 
AlfALY1'E METII(I) METHCD 

BLANK 
,I RECOVERY 
LAIORAT~Y 

CONTROl. SAMPLE 
••... -.. --... -....•••...............•....•.•••........ ~ ........ ~ ....... ~.-~ ........ -.-... -.-

SILVER 6010 <500 108 
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AMERICAN ENVIRONMENTAL NETWORK Of MARYLAND 
TCLP METALS 

...... ~ .. -----....•.... -.---.--. 

CLIENT: O'BRIEN , GEIE 
AENM SAMPLE ,: 1n49 
CLIENT SN4PLE ,: STOCKPILE 12 

QCLEVEL 2 
DATE: '6'Dec'~2 

UNITS: Ul/L fn'LEACHATE ...........•................................................ ----....................... _ ............ . 
ANALnE METHCD lEPORT 

UMIT 
SAMPLE 
RESULT 

-----.~ .. ---..... ---•.•........ ~.-~ ... ~ .. --.~----.. ~ •.....•... -.-... --.. ~.~.---.. --.-~ ... ~ ........ -... -... . 
SILVER 6010 500 <500 
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AHDICAN DVIRONXENTAL UTWORX OPHARYLAND 
ANALYTICAL REPORT 

O' BRIEN , Gl!lRE 
PROJECT: .08 IHDIAHBEAD HD 

'l'CLP SILVER 
OBG--0204 

December 18, 1992 
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AMERICAN ENVIRONMENTAL NEiWORK. INC. 

1l!1 Rum.ey RCHId Suite 150, Co/umbl., MD21045·1992 
(4101730-8525 Fa (4101997·25$5 

Client: O'Brien & Gere 

project; NOS Indian Head KD 

Case: OBG--0204 

Analysis: TCLP Silver 

Date 
s;lient 1D AENM 10 Sampleg 

.STOCKPILE #3 17844 12/16/92 
STOCKPILE #4 17845 12/16/,2 

pecember 18, 1992 

Date Date 
B@celved Analyzed 

12/16/92 12/17/92 
12/16192 12/17/92 

Two soil samples were received and analyzed for TCLP 
Silver. TCLP Silver results are reported in units of ug/l in the 
Leachate. 

All quality control met standard laboratory crit.eria. 

This report consists specifically of tabulated sample and QC 
results. 

If you have any further questions or if more information is 
needed pleaseteel free to contact Mrs. KristinaYamarik (410) 73.0-
8525. 

Report Released By ~~4Ji.~~~~~~~~{.ft. 
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AMERICAN ENVIROIICENTA~ ~'NORIC OF MARYLAND 
TeLP "TA~S ........................ , ....... . 

t:LIENT:08G--0204 
AEIIM SAMPLE': 17844 
CLIENt SAMP~E ,: ITOCKPILE 13 

QCLEVEL 2 
DATE: 18-Dec.92 

\IIUTS: ug/~ In ~EACHATE 
.........................................................••••••••••••• : ••••• ~ ........... -•••••••• *:S' .............. . 

ANA~YTE METHCD REPORT 
. -UMIT 

SAMP~E 

RESULT 

-.~~~-~.--.-.... ~-.-.-.~.~ ....... ~ ... ~ .. -.-.... ~ .. -~ •..•.......... ~~ ... -.-~-.. -........ ~ .... -.•.•..•... ~ •.. ~ 
SILVER 6010 500 <500 
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AMERICAN (JfVIRONMEHTAL NETWORK OF MARYWo 
TeLP METALS .. -... ~-....... -.....•...... -.-... . 

CLIENT: OBG--0204 
AlII! SAM?LE I; 17845 
CLIENT SAMPLE II SToaPlLE IJ4 

OCLML 2 
DATE: 1a·oec-92 

UNITS:",/L in LEACHATE 
"~ ••• ".'.iIi •• '.~ ••••••••••••••••••• ' •••••• iIi ••• _ •••. " •• -••••• "!~ ...... ~ •• _ ............................ * ••••• 

AllALYTE METIICI) REPORT 
LIMIT 

SAMPLE 
IESULT 

-.~ .. --.. -.-.--.. ~.-.... ~~ .. --.. ~-..... -.--.. -.-.-.~ .. ~ .... ~.--~--.~.-.. ~-.~~ .... --... ~.--.-... --...... -.. . 
SIL;VER 6010 500 <500 
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CLIENT: 08G--0204 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
METHCD lLANK ANOXRECQVERY LCS 
.....•... ---.--.~ .... -.-.. --.... 

. QCLEVEL: 
DATE: 

2 
18-Dec-92 

UNITS: UV/L IIILEAC~TE 
· •••• fi .......... * ........... fI1!I ••••••• -.......... *~ ............. a.a •• ~-................... * ........ *.*.*** 

ANALYTE METKa) 
lLANK 

.1· RECOVERY 
I.A8ORA TORY 
CONTROL $AMPLE ..... -.-.~--.--... -.-..... ~--... --... --.. -..•.........•.. -.~---.~ .... ~.~.-.-~ ... ~.-~ .. ~.~ ... 

SILVER 6010 <500 98 
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OBGTECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 
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AMERICAN ENVIRONMENTAL NE1'l{ORR OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN' GERE 
PROJECT: NOS-INDIAN BEAD lID 

TOLP SILVER, TOTAL SILVER, , TSS 
OBG-020S 

December 29, 1992 



AMERICAN ENVIRONMENTAL NETWORK, INC. cr ,,; 
',j 9151 Rumsey Roed Suite 1.50. Columbil, MD 21045-1992 

(4101730-8525 FIx (4101 997-2588 

December 29, 1992 

Client: O'Brien & Gere 

project: NOS-Indian Head MD 

Case: OBG-0205 

Analysis: TCLP Silver, Total Silver, and TSS 

S:lj,ent ID 

STOCKPILE #5 
1'i';;m~;n.E #2 
COI"Ipu.& .. rL #:1... 

AENM IO 

18195 
18196 

Date 
Sampled 

12/22/92 
12/22/92 

DCite 
Received 

12/22/92 
12/22/92 

Date 
Anglyzed 

12/28-12/29/92 
12/28-12/29/92 

~ 
one '«.>\;",r sample was. received and analyzed for TC;P Silver and 

one 'water sam~le was rece~ved and analyzed for Total S~lver and TSS 
(160.2). TCLP results are reported in units of p.g /1 in the 
Leachate. 

All quality control met standard laboratory criteria. 

This report consists specifically of tabulated sample and QC 
results. 

If you have any further questions or if more information is 
needed please feel free to contact Ms. Kristina Yamarik (410)730-
8525. . 

Report Released By 
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CLIENT: 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

METHOD BLANK ANa XRECOVERY LCS . ..... -...... ~ .. -.......•. ~ ..... . 
QCLEVEL: 2 

O'BRIEN & iiERE DATE: 29-Dec-92 

UNITS: ug/L IN LEACHATE 
.. ***************** ...... ***.* .. * ....................... ** ••••••• * ........ * •••••••••••• * •••• 

ANALYTE METHOD METHOD 
BLANK 

I RECOVERY 
LABORATORY 
CONTROL SAMPLE 

.-~---.-.-~ ..••.....••.•• ~~ ...••....•.•.. -.....•......•....•...•..•.......•...• - .......•.. -. 

SILVER 6010 <500 103 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS .. -.-.--..... ~~ ........•...•.•.. 

CLIENT: O'BRIEN & GERE 
AENM SAMPLE II 18195 
CLIENT SAMPLE I: STOCKPILE r.; 

QCLEVEL 2 
DATE: 29-Dec-92 

UNITS: ~g/L in LEACHATE 
.... *******.*.**.*** .. ******** .. * •• ~**~******.*.**.***.* .. ***** ••• ** •• ***.* ••• ****.~* •• *.***.**** •• ** •• 

ANALYTE METIICX) REPORT 
LIMIT 

SAMPLE 
RESULT 

.-...... -...•.... --... -... -....... ~ ...•..•.•.•.....• -.... ~.- .•..•........• -~.~ .. --•......•.....•.. -.. ' .. ~ ... . 
SILVER 6010 500 <500 

""' I 
! 
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CLIENT: O'BRIEN & GERE 

AMERICAN ENVIRONMENTA~ NETWORK OF MARYLAND 
METHCI) BLANK AND XRECOVERY LCS 
.-.... -- --.-- -- -- -- --. .. ~.;. .. --... -. -- -......... 

QCLEVEL: 2 
DATE: 29-Dec-92 

~TER UNITS: ug/L • PPB - .......... - ••••• -.-•••••• ** ..... ~I ............. "' ••••••••••••• "' ••••••••••••••••••••••••••• 

ANALYTE METHCI) METHCI) 
BLANK 

X REC~RY 
LABORATORY 
COJjTROL SAMPLE -.-... ~.~-.~ .. ~-..... -.~-.-~~ ...... ~ .... ~~.-.... -•..........•....•. ~ .. ~~.~.~~ .... -........ ~. 

SILVER 6010 <10 104 
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CLIENT: 0'8RIEN & GERE 
AEIIM SAMPLE': 18196 
CLIENT SAMPLE': COMPOSITE'2 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
INORGANIC DATA ANALYSIS 

.....•...• ~ ....... ~ ... -... ~ ... ~. 
QCLEVEI; 2 
DATE: 29-Dec-92 

WATER UNITS: ug/L • PP8 
.. ******.**.**.* .. ******* ••• **.** •• *** •• *.* .... ·.** ... ***~.fr.* .• *~.***.* •• *.**** ... -•• *~ ••• * ••• **~.* ... *.* •• **.**** 

ANALYTE METHOD 

( 

REPORT 
LIMIT 

SAMPLE 
RESULT 

~--.----~-.-.-.-.---... -... -.. ~ ... -•......... -.~ •.•...•..•..•...••.• ~-......... --.. -.-........ --~ .... -~ ... . 
SILVER 6010 10 22 
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tLIENT: O/BRIEN & GERE 

PROJE.CT: NOS-INDIAN HEAD II) 

~TRAeT NO:OBG-0205 

REPORTING DATE: 

CLIENT ID: 
AENM 10: 

PARAMETERS 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

DETECTION 
LIMIT & 
UNITS 

TOTAL SUSPENDED SOLIDS 4.0 MGIL 

REPORT PREPARED BY l-.y-/l_I .... ___ _ 

/2 ... '1' DATA RELEASED BY ~ 

MATRIX: WATER 

COMPOSITE '2 
18196 

1320 MG/L 
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Date: 1.2;"26-fJ. 

OBG TECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Sample t.ocation:.4nLo 4?1f?& 
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AMERICAN ENVIRONMENTAL NETWORK OFHARYLANO 
ANALYTICAL REPORT 

O'BRIEN' GERE 
PROJECT: NOS INOIAN BEAD KD 

TeL' SILVER AND TSS 
OBG-"'0206 

January 11~ 1993 
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AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Road Suite 150. Columbia. MD 21045·1992 
(410) 730~S525 Fax (41.0) 997·25Se 

Client: O'Brien & Gere 

Project: NOS-Indian Head 

Case: OBG-0206 

Analysis: TCLP Silver and 

Client 10 AENM ID 

STOCKPILE #6 306 

MD 

TSS 

Date 
Sampled 

01/06/93 

January 11, 1993 

Date 
Receiyed 

01/07/93 

Date 
Analyzed 

01/08-01/11/93 

One soil sample was received and analyzed for TCLP Silver and 
TSS (160.2). TCLP results are reported in units of J.l.9/1 in the 
Leachate. 

All quality control met standard laboratory criteria. 

This report consists specifically of tabulated sample and QC 
results. 

If you ~ave any further questions or if more information is 
needed please feel free to contact Ms. Kristina Yarnarik (410)730-
8525. 

Report Released By 
Joseph Oembowski 

Inorganic Laboratory Manager 
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CI,IENT: OBG--0206 

AMERICAN ENVIRONMENTAL NETWORK Of MARYLAND 
METHOD BLANK AND %RECOVERY LCS 
..... --_ ... -- .................. . 

QCLEVEL: 
DATE: 

2 
"-Jan-93 

UNITS: ug/L IN LEACHATE 
•••••••••••••••• ****.*** ••• *.********** •• **.**.**************.****.**** •• ********* •• ********* 

ANALYTE METHOD METHCO 
BLANK 

, RECOVERY 
LABORATORY 
CONTROL SAMPLE 

-------~--------.~.-.--.-...... -~--.-.. -.-.... --... -... --.-.. -.--.... -.. -.-... -........•• -.-~ 
SILVER 6010 <500 113 

, 
, 
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AMERICAN ENVIRONMENTAL NET~RK OF MARYLAND 
TClP METALS .... ~ ....... ~ ... -~ .. -.. -~.~.~ ... -

CLIENT: OBG--0206 
AENM SAMPLE ,: 3D6 
CLIENT SAMPLE il: STOCKPILE t#6 

QC~EVEL 2 
DATE: "-Jan~93 

UNITS: ug/L in lEACHATE 
."**_************ •• ***t************"_*** •••• _************.**********************_******** •••• , •••• ****.**.* ... 

ANALYTE METHOD REPORT 
lIMIT 

SAMPLE 
RESULT 

• ___ • __ • ___ •• __ ~ •• _._._ •• _ ••• ~ •• _._ •••••••.• 1._._ •••• _ •••.• _ ••••• ___ ~ •••... _ .•• _ ••. __ . __ ._ •• __ •• __ • __ ._. __ _ 
SILVER 6D10 500 <500 
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CLIENT: O'BRIEN & GERE 

PROJECT: NOS lNDI~NHEAD Mil 

CONTRACT NO:OBG-0206 

REPORTING DATE: 1'-J8n-93 

AMERICAN ENVIRONMENTAL NET~RK OF MARYLAND 
A.NAl YTI CAL REPORT 

REPORT PREPARED 8Y 

DATA RELEASED BY 

MATRIX: WATER 
"***.-.**.***.*.*************.**~*******.* •• ***'**"*.********.****** .. *********** ••• **********.*.*.*****_ ....... ********-******** •• 

CLIENT ID: COMPOS ITE tl2A 
AENM ID: 307 

DETECTION 
LIMIT & 

PARAHETERS UNITS 
--._------ ------ .. 
TSS .4.0 MG/l 637 

... 
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AMERICAN ENViRONMENTAL NETWORK, INC. 
9151 Rumsey ROad, Columbia, MO ·21045 
(41-0) 730·8525 

PRESERVATION 

I 
SPEC1FY 
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. aBC TECHNICAL SERVICES 

DAILY SAL'1}lLE AND ANALYSIS REPORT 

Date: I- t· 9,:3 Sample Loc::ation:~ dJ/1?tr 

Sample Number: ~·i .~ .. ' TlIlle: 12:~<'h. 
Noces:c;&$14 .In ~~ 44~ • Xl4fu~. 
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AMERICAN ENVIRONME~AL NETWORK OF MARYLAND 
ANALYTICAL REPORT 
O'~RIEN , CERE 

PROJECT: NOS INDIAN HEAD KD 
TCtP' SILVER 

OBG-0207 
January 12, 1993 
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AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rl,linsev Rood Suite 150. Columbia. MD 21045-1992 
(4101 73()'8525 Fax (4101 $97-2588 

Client: O'Brien & Gere 

Project: NOS-Indian Head MD 

Case: OBG-0207 

Analysis: TCLPSilver 

Date 
CIientID AE;NM ID ~ampled 

STOCKPILE #7 398 01/07/93 
STOCKPILE #8 399 01/07/93 

January 12, lS93 

Oate Date 
Received Analyzed 

01/08/93 01/12/93 
01/08/93 01/12/93 

TWO soil samples were received and analyzed for TCLP Silver. 
TCLP results are reported in units of J.l.g/lin the Leachate. 

All quality control met standard laboratory criteria. 

This report consists specifically of tabulated sample and QC 
results. \ 

If you have any further questions or if more information is 
needed please feel free to contact Ms. Kristina Yamarik (410)730-
,2525. 

Report Released By ~~~1t~~~~~~.~_vt~~~~~v~'~~···~·_/~~ 
Joseph Dembowski 

ganic Laboratory Manager 
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CLIENT: OBG-0207 

AMERICAN ENVIR.ONMENTAL NETWORK OF MARYLAND 
METHOD BLANK AND ~ECOVERY LCS 
.~-.. ~ .. ~ ........ ~.- .•...•...... 

QCLEVEL: 
DATE: 

2 
12-Jan-93 

UNITS: u$/L IN LEACHATE 
~** .. ****~******** •• ***.****.*.*****.*~.*.****.*** •• *.*.**.** •• ** ••• **~~******.***.****.*** 

ANALYTE METHCO METHOD 
BLANK 

" RECOVERY 
LABORAt.ORY 
CONTROL SAMPLE 

. - - . - .. - ' . 
---------~----.-.. ---.•........ -.-.-.... ~--....... -.-.... -...•.•... ~ •.......•. ~----~ ....... . 

SILVER 6010 <500 102 
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CLIENT: OBG-0207 
AENM SAMPLE I: 398 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TelP METALS 

••..................... -- ...... . 

CLIENT SAMPLE ,: STOCKPilE 17 

QCLEVEl 2 
DATE: 12-'/an-93 

UNITS: U9/L In lEACHAT~ 
********* .. **** ...... ************************ ••• *.* •• * •••• *.*********** •• ********************************** 

·ANALYTE METHOD REPORT 
LIMIT 

SAMPLE 
RESUl T 

---~ ... --.. ---.. ---... -... -..........• -...••...•... -.... -...... -•......•.. -- ......... -........ -..... ~ .... -. 
SILVER 6010 500 <500 
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CLIENT: OBG-0207 
AENM SAMPLE tI: :599 

AMERICAN ENVIRONMENTAL NET~RK OF MARYLAND 
TeLP METALS -.... ~ ....... -... ~ ... -...•..••.• 

CLIENT SAMPLE tI: STOCKPILE IS 

QCLEVEL 2 
DATE: 12-Jan-93 

UNitS: ug/L In LEACHATE 
.***************************************************-****************************************************** 

ANALYTE METHOD REPORT 
LIMIT 

SAMPLE 
RESULT 

-.-------.-.. -.. ~---.. ~ ..... -... -.. -.-... -..... ~ ..... -.......•. ~ ..•....••........•........•...........•. --. 
SILVER 6010 500 <500 
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AMERICAN ENVIRONC'4TAL NETWORK, INC. 
n 

L~- \ CHAIN OF CUSTODY RECORD 

AMERICAN ENVIRONMENT AL NETWORK.' INC .. 
9151 Rumsey Road, Columbia, MO 21045 
{MOl 730·8525 

REMARKS 
OR 

SAMPLE LOCATION 

PRESERVATION 

I 
C 
E 
D 

SPECIFY 
CHEMICALS 
ADDED AND 

FINAL pH 
tF KNOWN 

I s:t6~~ 4Vir' <fllt#J,I g.;~01 ~'ITI--fKr h<;~ II I II I, 1 1 I I" V ./ I f II IV M-, 

re'.in.QUiSh.ed b::'(Sig~atuTe' 0f .'.Date. ' ...•... r.~~"}.y':~(. nat.u~e'll~ ./!RennqUiShedb
Y

: (Signature'@ 

r;t;;,LU~ __ I'-:I-q,).j9 . .1~.o.· ·~m~ 111/1; 
R •• ..,.;' ... by, 1,""",",01 0/ 0 ... " r"". r ... ;..,jftiy~n"'nil 1 

Relinquished by: (Signature' ® DUe I Time I Received by: (Signature' 

Received for laboTatory by: 
(Signature) 

.Jh ,c~ U, "",,",C'AA i \::. 
Remarks: 

Date , Time I Shipped via: 

Date , Time IShipping Ticket No. 

II l~ Ic.'!, I \\'. 'Qbp 
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OBG TECHNICAL SERVICES 

DAILY SAMPLE AND ANAl.ySIS REPORT 

Date: ·/-7 .. 9.3 Sample Location: .~,. <f?1Mk. 

Sample Number:~:4 *7.,..) . .. Time: /O.'Y..(ffl
7
!a::JQ,l'IIc 

Notes: . 4a:JU &tw. • .~'f¥&t~A4~ ~ .. 7J, 
~d, .. ~ ~.&kMrL .~<t4~d?~. 
\1;t4~~14~~ 

I -
IS~P/" 
I #7 
I 

I 
I 
I 

I 
I 
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AMERICAN ENVIRONMENTAL NETWORK OF KA:RYLAND 
ANALYTICAL REPORT 

O'BRIEN' GERE 
PROJECT: INDIAN BEAD 

'l'CLP SILVER 
OBG-0201 

Decem]:)er 1, 1992 
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AMER:ICAN ENVIRON)'-~~NTAL NEtwORK, INC. 
8 

e GCr- AMERICAN ENVIBONMENTAl tiEr-VORIo' INC 

o )4>-:,.crl.. .... · .. CHAIN OF CUSTODY RECORD 
9151 Rumsey ROad. Columbia. 1\402104~ , 

J. ~2 
PROJECT 

Cf' ANALYSIS 
o REQUIRED 
N 
T 

r~~~U~~~r-----,_JNA 0.1 
N 
E 
R 
S 

DATE I TIMEIMATRIX SAMPl£NUMBER A't~tf~d , ... 
" 

(41O) 73(}-B525 

R1:MARKS 
OR 

SAMPLE LOCAT ION , . 

PRESERVATION 

I 
C 
E 
D 

SPECIfY 
CHEMICALS 
AOOEOAND 

FINAL pH 
IF KNOWN 

5: :: ..... t!~: ... )~ ....•........•.• V~..-~1L .. ~ ... ! \~ ... t$ .•. 1 t-ttftt. 311 '-... ----+tfl 
.' I • .~ ~Uj5 ,~~ . \~ tI, t, . . '_.' . ~.~~ . . ~4 

t------~~---.-'---+---.,-t---~+-~-_+_-41:...· -J--4--+--+-1 ---I 1-+-1 -+-+-1--,.-----1 

t----------:---f---4----I---4--f--;-.-+I--J----l--+f -I I. ' I 

., J--J-. -II ----}-- r --+--:-.-il-----i 

I t--~_f_r__t_---}·-..,.--t +·--t---''-I -+-.,.----~---

.----------------------+-----~--~---+--·~--~--~I~' --+---+---+ l -41~~------------------------~~r_--------~ 

l------,--------i----'--ff· ~ l-t t-+---.--+--f----·---------·---:-----+--J~---__I 

II ~----"I f-t If ~ 

J--f--_.--4-' -' --f- . r--+·---4--If-----'-'f--.:;--+--+-----

f------------11----4----+1-~-'_+-_+--f--·__l. II---+---+--·-f-·~ I - ..... -+-- . I 

I'-- I--·--·~--~~l-I I -+-- I +-.. -+---.--.--------"'---+~ 
1 .r:'7Uished

. by:(s.ignal.ur~) 01 . Date . I. rime IRe~j~b.Y: ~s~ .•. II~~re) I..... ,.Re'linqUiShedbV: (Signature} 0 
titJ..LtfI2.a.?~r':ZG . K~~ r~/~/fJ:.f 

0 .. , II , ... Shipped .... ia: 

iR.!ii..,.",,,,,:,,,,, ~'we~ 01 0 ... II T;m.~~~ I - r~:.:::; LabO'",m" by' 
OdIe I Time Shipping TkJwt No.. 

Rt>llnqUiShedbv:(Signature.,@ l-oai~ 7- -ti~RecetVed :by :(SigAat/~ ---, Remarks: 

II t I .... . J 
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.A't1EFHCAN ENVIRONMENTAL NETWORK (MARYLAND), INC. 
91$1 R!J~'l'~ey Road SUit':: 150. Coi\.:mb!.~, MD 21045-'1992 
(410J 730-3525 Fax (410) 997-25.:s6 

CLIEN'l': 

Attn: 

PROJECT: , 
UNI PROJICT NUMBERs 
DATE SA..t.lPI.ZJl: 
DATE RECEIVEDt 
l>A'l'EREPORTJ:D: 

otarien & Gare 
5221 Militia Hill Road 
Plymouth Meeting, PA 19462 F 

Mr. David Sohramm 

N.O.S. - In4ian Head, MD 
OBG-0202 
12/8/'2 
12/8192 
12/10192 

. . 

--------------------~-.--------------------------------------------------.-----

SAMPLE NUMBER 

17624 Stockpile #1 

17625 composite #1 

17625 Composite #1 

lU:LEASEJ) BY: 

MATRIX 

soil/Leachate 

Water 

water 

AllALyeIS 

TCLP Silver 

Total Silver 

TSS 

R~St1L'E 

< 0.010 mC;;J/L 

0.037 mg/L 

550.0 mg/L 



( 

I, CHAIN OF CUSTODY RECORD - -- ~~ .... ~-....- . ...-= = .~= 

LABORATORIES •• NC. 

SURVEY: N'4v""'t- C) "'t. D i Iv,..,.,.~ .1''''''''''''''0,..,1 SAMPLED BY" :::r.-.,.,., ~<J~A..,..,~ 
\ 

LOCATION: /k P, ..0. ".." ~C:",,","::). ~O ORGANI,ZATION: O~Cr 
" ,/ 

STATION 
SAMPLE lOCATION DATE TIME SAMPLE COMP. NO. OF ANALYSIS 

NUM8ER COlLECTED COUEcrED MAtRIX OR GRAs aJlTAlN£RS REQUIRED 

J'tP-~ """")c 4rG- If -7 11'2.0 .J C I rc..t,~ I~ 'l/l.J 
ftP- 1$ """"~ ell-(;- If- , - J c.- I /'C-.,-.P /(P7:A 

\ 

, 

~elinQUiS~ DATE TIME Received By: DATE. TIME 
~~ .. 2.0 1'300 ,"'!'" ' 

Relinqul!I1(ed By: cATE TIME RecetvedBy: DATE TIME 

/" A 

Relinquisned By: DATE TIME ~it'PtZ4\/u I/A~ 
tiME 

~ 
COMMENTS. 

, 
I' 

-,~,-,--,--------------------------------------------------------~------~----METHOD OF SHIPMENT: 

~ .... x 

a,rbd'#3P..o'fil 'I (p3f 
o~ 11- 'Z,..o -91-

OBG Laboratories, Inc., an O'Brien & Gere Limited Company 
5221 Militia Hill Road I Plymouth Meeting, PA 194621 (215) 825-8877 FAX (215) 825·5623 
••• and 5000 Brittonfield Parkway I PO Box 4942 I Syracuse, NY 13221 
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AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

CLIENT: O'BRIEN & GERE 
AENM SAMPLE ,: 16722 
CLIENT SAMPLE ,: SP.-8MIX CHG 

ANALYTE METHOD 

/ 

REPORT 
LIMIT 

SAMPLE 
RESULT 

QCLEVEl 2 
DATE: 01.Dee-92 

UNITS: ug/L In LEACHATE 

--.--~--.-.----~--.--------~---~--~-------------------.------------.--.-----~.-------.---------.. --------~-
SILVER 6010 500 <500 

I 
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AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

CLIENT: O'BRIEN & GERE 
AENMSAMPLE tI: 16721 
CLIENT SAMPLE tI: SP-6 MIX ATG 

ANALYTE 

----------._--------_._---------

METHOO REPORT 
LIMIT 

SAMPLE 
RESULT 

QCLEVEL 2 
DATE: 01-Dec-92 

UNITS: ug/L In LEACHATE 

-----.--.--.. -.. --.----.~-~-.--.-----.----.. ----.--.----~------... ----.--.---------.-~.-... ----.--.----.. ---
SILVER 6010 500 <500 

f 
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AMERICAN ENVIRONMENTAL NETWORK, INC. 

915.1 Rumsey Ao~ Suite 150. Columbia. MD 21045-1992 
(410) 730-8625 Fax (410) 997-2586 

Client: O'Brien & Gere 

project: IndianHead 

case: OBG-0201 

Analysis: TCLP Silver 

Client ID 

SP-6MIXATG 
sP-s MIX CHG 

AENH ID 

16721 
16722 

Date 
§am~led 

11/07/92 
11/09/92 

December 1,1992 

Date 
Received 

11/21/92 
11/21/92 

Date 
Analyzed 

11/25/92 
11/25/92 

. Two soil samples 'Were received and analyzecl for TCLP Silver. 
Results are reported in units of P.9/1 in the Leachate. 

All quality control met standard laboratory criteria. 

This report consists specifically Of tabulated sample 
results. 

If you have any further questions or if more information is 
needed please feel free to contact Ms. Amy Friedlander (410)730-
8525. 

Report Released By ___ ~~~~ ___ ~~~~~~)~ 
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. ~ A~l~RICAN ENVIRONMENTAL NETWORK (MARYLAND), INC. 
9151 Rumsey Road Suite 150. Columbia, MQ 21045-1992 
(410) 730-8525 Fax (410) 997-2586 

Mr. David Schramm 
O'Brien & Gere 
5221 Militia Hill Road 
Plymouth Meeting, PA19462 

Dear David: 

December 8, 1992 

" 

Enclosed are results of the TCLP Silver analyses performed on the samples received 
1112l/92 from the Indian Head site. 

The samples were analyzed in accordance with EPA-approved procedures. 

Please feel free to call me at (301) 730-8525 if you have any questions concerning 
this reP9rt. 

obg-0201 
Enclosures 
aif 

o 
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THU 14:08 
I 

£MSI ENGINEERING INC. 
6997 Gateway Court 

MANA~SAS, VJRGINIA 22110 

(703) 818·8519 

TH. ,.OL1..0WING WAS NOTIC: 

P. 01 

10. HO • 

'1~ .. /o6 

OWNCII 

,."'... 7 -.t4:o i.'l ·.t 

".' «.rIb' 11l)!'f!. ,tsar: Q,8, a ''2~''''''t;'' '(to.k?,! .. I!&1SC Y:+:Siral1¢41 ttr /i.4<d 
~,J. s,·tr .. ~. e .. Q~{J«'). rau, t71u t ~Ot'!2""'da 6:.aoQc Mt7R k'£~ 

'" ~ . 
.QoTk: . Lc ';t &:>trVOt"'4cl(J.4 </1(($-1" ?l7eaM ' 

( el de»;~.~.~.~~& w",,< 7e~/ttt:meJ . ~&;'$ .. II*/(lfr Qa"~ Qf2 .. ~:lttyd(),~ 
aad~ 3'd,as,·Jx ". ~iu." • (.K4<e7~ttz,d .. 4a Ait,im-oc~.! 7'.A.?e.i~ 'IaJ~ 
U.sed c,, __ 1A:=>t)'c/ftd. .s,'../(? ." "ZQ .. IIS~L?De .Q;)nb4't;,4tC ~ . 

4ty dc(Ib? aaaSotl W4~.Aa~t:2d2d .t2,4a1<~ a,4&m< iZt2d ~~~ 
tn4tccz'al ... S:eU)t: 72-Me..6., s;;o'/<H4!,J . c","'':pasce,la,c .5.4~9L4dj) 
... S1.c~ '.BorCQfc . .ema.,{.,(:al) 1,7iQt Ce5t1lltme,m. ····.,,0 dL/«6..t:-J.."? i '. 

£!'ee± . 

------....... -----t-....... - ........ -------....... ---+ ... ,. ..- - ....... -

O~CO-PIE-S T-o===::::====:::===--lr ...... JI-I-···~ ·.···-lL-.···.··JD)_·· .•• ··-I-.·ES ........ Js -m5ro ...... • .-'.' .-m-···.· .-' rnu-.· 
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EMSI ENGINEERING INC. 
6997 Gateway Court 

MANASSAS, VIRGINIA 22110 

,(703) 818·8519 
LOCATION 

C" 
.'TO 

CONTRACTOR pB<:' OWNER \J a Vy 
WEAT."Ea:...6 ,', I... "j . r, C"rt/o y 

THE FOLLOWING WAS NOTED: 

/ 
\~.'o:> 

> ,;-M, ,4:" ,«~"'f~,' ~,I " I ~ 1'\ ~~f2.:!:.... ", ' t'.. 00 $e a t, %ZAG> ~,I'Y') Cc- s. 

0atl/:O O AN 
°atFW 

af\oc \om r..,\- $'0 eo", -\: .£0 r .. \0 ~ ~ ~h) :n e ceo )lfl ts ~e/c:: asS bOWla 

'00 Pc Ii a c.\.-, rY) ~t--s i, G s:.:t. 

bJo1(!@rt,c= M6;~\'VC QOQ\--e<>t-Q.f't' e So''\ ;~ 6177fCQK;nCt3\'t 
(, 5'% ht3 ec )t,.go. r:e7o'1IW :D7?h"",Wl ,tnaistul't!'. 
,,/t?>t7!1~r~~ Co~~c..\-Ol) is e<4/"uJ h/c.b ,·s (:.otl$;dc.ced.Qcce):>14ble £i!('ass tf/etl 

(!)G>OO :r .... ,\ ~ 'ocGc'~:';QO$ _, S'f...,..s '.,&< ; O.Q.Qt ~I 

:> 

.raJ · 

.. 

QOPIES TO __________ ........., ________ _ WITImllJD)mmJF>(Q)mvrr 
. ~ 

SIGNED • 
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EMSI ENGINEERING INC. 

COMPACTION TEST SUMMARY 

MADE FOR: 
~T~~----.~~--~c~a~Jr{-p~n---A7/.7e-a~dr-----~----------.---------
PROJECT: t:"'>~u ,..~~ ___________ _ 

TECHNICIAN: ;Pit",' . / 
MAX.DRYDEN.INAC~RDANCEW/JH: ASTM,e:155.1~" 
METHOD OF DENSIJY MEASUREMENT: . SAN[lCONE . . . J 

NUCLEAR.GAUGE· V 

7"'''',n,d" _w~+ ~;Je~ f"'c;. fool -'. 2- l '1 n " n I~O·4 t JeB, y I 11".7\0.[ is:tiola~8~ 
3,' " ___ .,__ __ n La().-sIJo5.~I,,1 H 1 B'.3 4i 

04· I~" ... ,. I Q.o·ll,n4.,1 A ,I" 1 B~.CI) " 

> 

.- AppIuXImaIe elevalll:iniJ, for. un measur~ts only 

I~' 
I '. 

~ 

~\ 
, I 
I~ 

p 

SHEET. NO_ 
FII.,ENO.:C:rS.WI<1 

o 



. 
DATE JOB NO. 

oljZ8j96 
. EMSt ENGINEERING INC. 

. 6997 Gateway Court 
PROJECT 

CJl!34; @ MIX', A6S£net...e. I 'f CUe:c 
MANASSAS. VIRGINIA 22110 

LOCATION Na;; 
(103) 818·8519 IN1~/A.N l ... l5Al:> Ivtl? 

CONTRACTOR OWNER 

- 06~ U$N 
WEATHER TEM~'''5 Oat IIOOAM 

cf..C(IDY o eit ~M 
PRESENT AT ... 1"E 

THE FOLLOWING WAS NOTED: . 

> WSI ~::.:z.i Ve.D ~<$ITe AT APPe.DXlIv1Ar€:.t-,y 10.00 .41-1 70 -FC;::F(.X::.l'/ 

':r~-'P/1CTloN T&STS CV71-Ie PILL .. PLA¢;;p .~ me: Slte~ 

- - --':-"i=HE- He ,:t>ta;: J&I.dt)--ry;ST LOCA TICAlS I:\~ -sH(;;tyAJ ~l, PE:.5U~.s 

ACe T,4·CLJlAT'..r::=.D OJ TI-i£,. AT7Ar.,'J,:'D,":.:'fH3. .. ~T. -

·a.·.,b I 't I' /''1'"'\ ~- ~// 
i/ " 

.i" I . ~ 

/ ./~ .5 
1 .~ r / i ,.;. 

ii ~ /f.) 11 1// 7 
R, V/, 

> 

, -" .' . 

. _ .. ---_.-- ----- --- -- _ .. ;/ / --------_.- ------_._----- - - ---- . .- .. 

'r""! . GATE 
I I ./ 
I I .....--

QPIES TO _______ ........ ________ .......................... _-

SIGNED _____ ~,£.~..::.bLZl .... -c..:.. .• ___ ---------

.7 
' ... 
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EMSI ENGINEERING INC. ' 
• 6997 Galeway Court; Manassas, VA 22110 

COMPACTION TEST SUMMARY 

Made for: t'23G Technician: eo 
Location: 

project: 

NctS~tAlOI4N I-/C:AC> fv1c> Maximum dry density in accordance wlth:._.-:..A;;:;S.:..TM:..;;..:D-;...:.;15;;::5~7 __ ~ ___ _ 

MIX~Asset-4I3LE • ~ ,cUJZe;/=74GILJT')," Method of density measurement vNucJear lX/nslly Gauge 

Project NG.: Sand Cone 

~:: .. r:?) :l:~;1;:~:i:g~~{;:.;::~: ,:!.~i;:~li~l~~:~{ii;;i,i~~:ljt:;;~!:~~\~;i:li:~::;i;~l::~z:~71M~:;::f.:;:1;:.M:;H;~::;:::~;~;;;~\:?iG~::" :~A~!O"':; ,':' :': 
I OI-{!,8J: /EC:E; ArrAC..HE:.D SJC.67Ci-f "'/A ro . .:3 lo~.o 117. i3 15.q..· 8{,. ~ 
elf , if I .~~. 5 1 /OO.? I f"l , I ~~. 7 

d 

q-

S 
~ 

7 
B 
OJ 

/0 
.. ' 'f' 

• ApproxJmaIe'e/evalioos, for 11ft measurements only. 

~heetNo.: I 
Fde No.: CTS.DOC 

u 

of I 

i7 .3 

"·3 
£.1,4-

Iq 7, 

ie,s 
io.5 
ZiZ ... w·e. 

''0 

10<=1 2- qZ.7 

liZ D qG.; 

. i 0 4·'2. 88.4 

lOS 0, l3Q.q 

IDS. /.:J . t3~.~ 

i15.8 &f8·S 

i03 Go 88.0 

iOq... i ~(" 56.S 

o 
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OBG TECHNICAL SERVICES, INC. 

Material Delivery· Report 

.Job Number: :37300 

~ Vendor Tryck Nymber Item Quantity Ticket Number 

11./.f.9~ ,4fRr 
7?i'A.."1b( / _ 09, 

11I41U;it., 95:24- CIfP /9, ~/i7JA/.s 13J,29r) 
.,-:nAc. . / ~ C fl9 

/:<.,g.~ Atl?r 71f41(,. .1-$/9 CkO ~71JNJ -
~R·f9.{ 

/-01'9 
I11.R~ f-$!9 CfJ:J2 ),O.J8n:wJ L.$~r29L 

/~-/r-r.z /I1lfr 
I-~.so 
9 ... .5:g~ CI<O £%7f)"/ /.3:JJO~ 

/J-It·~ 
~ 

/I1/?I 
/-Off 
!r;:SU CkD :</,/0 r 1.1'.Jo.5 

i~7z. /!1J?I. "'il?A M"-~ - 5 ,,!.( , CkO 1:[., Sf. I:J~~VZ 

j"' •. "/ If? i1'?,1)Cft/? j?~'"7 
19,L'~ I1:'tfr J::.ko 1310"9( 

C~ 
.~ ~'" - 7A"IJ." 9 - 6Q 

~ ." i!~ 
It:. tJ i~·~-J,- /11s.~ -'-'2>527 etc!') /" ~ "7' 

~rl ~C:, 
~< -xl' 

ll. -Z2 .. ~'1.. ---.--- /1Ja -r ~952' , 4; Cl.!:12 2~jo 13:3,£'1:3 

L-5-?1 
I-o.s~ 

/!1/?I.. ~~"'.;2~' eko mo JJ:3-<?S 

l'·11 'iOI.t.."..;ZS" ekQ :<~,~A. 1$32.11 /heL 
~~$' 

/7. 9.5 I:C~fJ /lJRZ 1'R~~?Q95 . Ql:r.Q L~~~il~ 

t-'lJJJ 
g~j, 

~kD ~a,j~ /l!I?I ~V$J' 13129' 
/·11-'Y ilia. iH"1'il f52~ C'ko L,,7r /3~ :1IJr 

l-/ft .. 9" =?~r 19·9.z l13J.al LltU CkJ:l 

o 
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Job Nwnber: _.J7$tJ 0 

/-1'1£$ 

I:IS-', 

/:15-IJ 

1-15 .. 1/ 

t-./~-h 

I-/t"t 

I-/'·'~ 

/-I)f·?J 

:vendor 

OBG TECHNICAL SERVICES, INC. 

Material Delivery Report 

Truck Number &In Quantitt 

t!k'o Iteas 
Cka 1','15 

(!,/(Q .2') .. $1 

. CI;rQ //(.3:, 

~ /?I3. 

'irq U .. ,.s 
GIrl) - 17·0/ 

'll:l.( ~ /5 . .£'5" 

-

-
-
-

• 
Jjcket Number 

/3:J:x,(J 

/j 110'-: 

155f?/ 

/.lsYfl, 

/fs:.?f:J 

'.1(2' 

j1(, 

~'Cr 
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-~ .--.-----.--
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~~ 
rrom: ." /. /,' .' jl 

Transmittal Form· 

.I 

.. " c. 

Number: \ .. ;- ' . .i / 

(SubmitaILog) 
Date: :?/-/:-~., 

---~---.~/-------. (contractor) 
Ti tIe: ...... ,'.' /' .. j . I ,! .. . I ... ~ .. /~ ... .. / .... ' '.1', /.~ .... ' .I,/.. ,';r., "./ --~,~;~'-'-'~.~, ~'~'~'_/--~~~--~~--~-~'~~~~~~'~'~~~"~2~~~~~~~~ 

~,. ~ 
with Subj: Submi tta I for contract ____ '~:f-..:.., ;,..;.. • ..j..{_i.;..,. . ..... /"-", "",,;' 'L'I...;;;4 ..... 1_ in accordance 

Specification section ",''',-:.' j Para9raph(s)~"",/....-:..¢..:.. . ..:./ ___ _ 

Transmi tted Herewith are: ., / 
For:" ( )Accept~n<?e or Approval ( .) clarificat~on{X). I)//,~"."/ /1 j- . 

I hereby certl.fl.ed that the (equ~pment) (materl.al) (artl.cle) sh6wn 
and marked in this submittal is that proposed to be incorporated 
into this contract, is incomplia.nce with the contract drawings- and 
specification, can be installed in the allocated spaces, and is 
submitted for Government approval. ~ 

contractors Signature and certif ication :~_..:.('_Ia..·..;· 'T·r;:.., _''7''-'b;.;.;-;..I,· ,_ . ..,.' .L.d.l....,J/~./...:/;.... - . /~? '. , ,', ,. 
-----------~~------------------... ---------------.. -~------- ... ~~-----.-------
From: ROICC Code Date: 
To: --~-------~----------

.I J " !.. ".', 

for review and' comments no later than 
----~--------------

---.-.-------;::--------.~---~;-~-.--:--- .... --... - .. ~--~-~ .... '---~:-::~---.,..:;-:-~-7-;,----
From: // /l.r. /;', (/:_. tfi 'v Date:/··t[/';;,V"V':1 "~I . 

To: Roicc Cod'eo'll/ri" . . , ',' .. ? . / 
. M Approved; (.) Retu.rned for Correct~onsi ( .) ;'D~sapprovedi 
.(") Approved, as _notedi( ) 

Remarks: 

,'. --":. 

ROICC 1 (re£is/92) .U.8.GPO:'88Z,G-eZ3-055141147 
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C) SUBCONTRACTOR'S Ct::RTI r-'I C"Tl ON 

Oat<! 

Company Name l?dYE vEt[C()RPQRIIDOY 
Address dif'{. f~ O. F?r)%. 66'1 • WI/lIE r";)LI1//lfMfl 
Cont.act. CHf?t5· .. f/AY!)FN 
Specificat.ion Section 1/1dT!;KIIlL 
Shop. Dra\oling ~ / 
----~--~--~------~----~--------------~--~----~------~~ 

o 

Certification 

1 herebY certi·fy that this submitt~l and/or shop drawing: r Meets o~ exceeds the contI;'act drawings and 
specifications without ~xception. 

Heet.s t.he contract drawings and specifications 
except. as herebY noted in our cover letter dated 
___ ....... ___ ..;...-. __ --. describing said deviations 
for approval. 

ONE COpy Of THIS CERTIFICATION MUST BE ATTACHED TO EACH COpy 
OF YOUR SUBMITTAL. 

Juwm IflCORPORATED 

~No.·. Qp.1 
. O .. ?« d I Parl._~t .... $'-i.~.L.I_. __ ............... 

ttk hereby ~tlrletl tfl~~ thi (mllerian !fouipmentl shown and mlrked in this$ubmm.i,.shop 
dr~wlngs, clt~log. cut(slof,!tj:., ~nd. approYfd I pr:lUJsp.11 to be Incorporated into CQritract 
NUlJlber .9W~C #'1t. .i~ In cGn:r-"anee ¥lith the contra.; ~raw·. .. 
IJll!Cifications, end (anile instailed in the a!lOCiOted StlaCl!, ind is. . .. .lpproVed 
for use· $ubmilled for Governme ... 

". 
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SUP - :2 .~ - 9 2 
.S E p. - :2 9 - .:;> 2 

TUE 
TI,JE 

16:35 RAYE • .... E ST CORP. 

15::;:;:;; 

, ~B ~~YLOR ENGINEERING, IN~ 
lP Q~.t HUu :.u.. 

ttxl~'to'rl.n., 1'\II.."I'nI..~ iO~~l 

COHPACTlON 'rESt 
HQiotu:e/Oensity Relatior.:Jhip 

FROJECT Vlt.t.AGt tAt<& 1\f;"~1~N'I'$ 
.. LAB NO. _92-028 

S~I.~ LOCAZION REnp:!:SHeROWNCt.An.:Y SAND 

C1linder No. ~ ~ 3 .. 
VollJ,."~ .- Cu. "t. 1/30 1130 1/30 1/30 
Metoho4 ofComp.!ledon AS'IM %)-1557 0-+557 0-1551 ~"lSS7 
Wt. C)'linder+ Soil (lba.) 13.19 13.61 13.82 13.71 
we. CYUnd~r (lQe., 9.28 , .. ~e 9.28 9.;8 
Wt. Compacted Soil (l}:)s. ) 3.91 ~.39 4.54 4.4.3 
Uni1;Wt. W~t (l~s./cu.. tt.) 117.3 131.1 ~36.~ 132.9 
wa.te;o Contont . <') 6.4 10.0 12.2 14.3 
Unit 10ft. pry (l]:)s./c:u. ft. ) 1l0.~ 119.1 121.4 l16.3 
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•... ·E'S T CORP . 

;:<?B TAYLOR ENGINEERING, INCr'\ 
11' C~~t ~~. to~. 

u:xIJlCl'ON rA.~, ~ ~O(l.53 

COMPACTION 11;$1 
Hoigtur~JD~ngity P-el.ationchip 

PRO.:rtCT VILt1\GE t,.A1I:E ~PA~TMENTS 

ShMPL2 LOCATION S~NOY ~AN~ ~UNC~VE~ 

C:ylind~r No, 1 :2 ~ 
V01Ulll0 .. Cu. rtf l.I1.3.33 1/13.~·3 1/13.33 
Method cf Compaction . AstH O"15S7-C l)-lS5~..a tJ-1SS7o-Q 

" Wt. Cyl1nder ... Soil. (lb~. ) 22.42 22.~S 33.05 
Wt.·Cyl.in4~t' (lbs.) 12.41 12.47 12.47 
wt. Compact:ad Soil (lb8.) t.9S 10.18 10.Se 
On!. t .1;t • Wet (lobs • leu • ft.) 132.6 13$.7 141.0 . . 

~ater Content C\> 8.S 9.1 11.0 
TJnlt Wt. 'Or:! (lba.leu. ft. ) 12~.2 124.4- 127.0. 

4 S 

1/13.33 i/13.~3 

D-l.SS7-C l).lSS1--e 

22.95 ~2.Sa 

12.41 12.47 
10.48 10.39 

3,39.1 138.$ 

12.4 13.8 

124.3 121.7 
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BOB TAYLOR ENGINEERING, INC. 
GEOTECHNICAL SERVICES • MATERIALS TESTING 

ROBERT F. TAYL.OR.P.E. 
PRESIDENT 

September 9, 1992 
Job No. 9·2.,..166 

Rays Vest Excavating, Inc. 
P. O. Box 6~9 . 
White Plains, Maryland 20695 

Ref: Miscellaneous Soil Testing 

Gentlemen: 

Enclosed with this letter are the following: 

'- Invoice Number 40992 Dated 09/09/92 

-·ASTM 0-4318 Liquid Limit, Plastic Limit 
and Plasticity Index of Soil 
(Two) 

- ASTM C-136 Sieve or Screen Analysis 
of Fine and Coarse Aggregates 
(Two) 

- A copy of the Field Report Dated n8/27/92 

317 GREAT MILLS LANE 
LEXINGTON PARK. MD 20653 
(301) 862-4300 • (301) 9n.5S7~ 

Should you have any questions or concerns, please don't hesitate to 
cal1. 

SiI?-£erely, 
/'" ! -" /.- - .r _~ /;.. I 

~~ ~~,,-0>~L 
Robert F. Taylor, P.E. 
President I 

Enclosures 

o 
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BOB TAYLOR ENGINEERING, INC. 
GEOTECHXICALSERVICES. MATERIALS TESTING 

ROBERT F. TAYLOR, P,E, 
PRESIDENT 

317 GREAT MILLS LANE 
LEXINGTON PARK. MD 20653 
(301) 8624300 • (301) 932c5575 

ASTM C-136 
TESTS ON FINE AGGREGATE FOR SIEVE ANALYSIS 

CLIENT: RAYE VEST EXCAVATING/. INC. 

PROJECT: MISCELLANEOUS SOIL TESTING 

DATE OF TESTING: 

SAMPLE LOCATION: 

SIEVE 

1/2" 

No. 4 

No. 40 

No. 200 
Elut. 

TOTAL 

GRAVEL 
SIZE ( INCHES I 

AUGUST 31, 1992 

RAYEVEST GRAVEL PIT 

WT. G % 

49.60 18.55 
.00 .00 

13.90 5.20 
.00 .00 

18.10 6.77 
.00 .00 

55.60 20.79 
130.20 48.69 

267.40 100.00 

U.S. STANDARD 

SAND 
51 EVE NUIo4BER 

JOB NUMBER: 

SIEVE NUMBER: 

MATERIAL: 

% PASS % RET. 

81.45 18.55 
81. 45 18.55 
76.25 23.75 
76.25 23.75 
69.48 30.52 
69.48 30.52 
48.69 51. 31 

.00 100.00 

SIEVES 

SILT 

COARSE TO MEDIUM 1 FINE 

3 2 I V'2 f/oq B 16 30 60 B9 140 
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BOB TAYLOR ENGINEERING, INC. 
GEOTECHNICAL SERVICES • MATERIALS TESTING 

ROBERT F. TAYLOR. P.E. 
PRESIDENT 

CLIENT: Raye V~st excavating,. Inc. 

PROJECt: Misc~llaneous Soil Testing 

DATE SAMPLE: August 27, 1992 

SAMPLE 
LOCATION: Raye Vest Gravel Pit 

317 GREAT MILLS LANE 
LEXINGTON PARK. MD :20653 
(301) 862-4300 • (301) 932-5575 

JOB NUMBER: 92"'"166 

SAMPLE NUMBER: Two 

DATE TESTED: 08-31-92 

RESULTS OF LABORATORY TESTING 

Liquid Limits (LL) as per ASTM D-4318-84 

LL = 3S 

Plastic Limits (PL) as per ASTM D-4318-84 

PL = 27 

Plasticity Index (PI) = LL - PL 

PI = 8 

Soil Description: 

QrangE;/Brown Fine Sand with §ome Silt, little Gravel and.few. 

Coarse Sand 

COMMENTS: 

The soil sample labeled Two does meet the specifications entitled 
Earthwork For Structures and Pavements - Section 2.1.2.3 which states 
t'hat a soil must be provided which can be classified as GP, GM, GC, SP, 
8M, SCby ASTM 0-2487. 



BOB TAYLOR ENGINEERING, INC. 
.317 Great Mills Lane 

l,EXINGTON p~. MAR'iLAND 20653 

(301) 862-4300 
(301) 932-5575 

RAYE VE$T EXCAVATING., INC. 

P. O. BOX 669 

WHITE PLAINS , MARYLAND 20.695 

JOB NO. 

92-166 
DAn: 

08/27/92 
PROJEq 

.MtSCELLANEOUS SOIL TESTING 
LoCATION 

WALDORF, MARYLAND 
P~Eirr AX SIn: 

CARL LEACH 

BTE BtLLABLE TIME: 2.5 HOURS 

FIELD REPORT 

A soil sample was collected per ASTM D-75 from the orange/brown fin,e sand 
mater.i.al. This sample will be laboratory tested per .ASTM C-136 and ASTM 
0-2847 according to the job specifications. 

() 

REVIEWER'S INITIALS DATE 
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: ...• (. 

Number: "':- .... / 
( Submi ta 1 Log) 

Date: .?/.j ;.. ."1 

.,~ .~~ 
trom:" i ~/ /, .:./ / 

Transmittal Form' 

./ (Contractor) 
. tl ' / .. ' I I!. J' ,,/ . t.?-. ~ "/ ,. I T1 e: ___ ~,';""!·~·'~'~·:;...·~~'_···~·'·~·~ __ ~·I';"".~"~:~' ____ ~'_·~ . .L.~,".t.. ...... ~.I,-.~ __ ·--'~· ~L~'_'J7"_'~"~'~ ____ ___ ~ '..- - - ~ . ,". . . ,)f~<' '" .. - . ," . 

Subj: Submittal for contract ......... "_ .. ,' .... /..;. .. ;_.; ..... (_i_ . ..... / ..... ,."=" ...... '1.-.,.,, __ 1_ in accordance with 
Specification section (:""',"" ,'I Paragraph(s).(. 4. / 

Transmitted Herewith are: . ; 
For: ( ) Acceptance or Approval ( ) clarification {X>I),.-lA/ .. '/./ 1 J:. . 

I hereby certified that the (equipment) (material) {articlef sh6wn -.. 
and marked in this ~ubmittal is that proposed to be incorporated 
into this contract, is in compliance with the contract drawings and 
specification, can be installed in the allocated spaces, and is 
submitted tor Government approval. . 

contractors Signature and certif ication: / 1.'[ {;C..',', it /-1/ 7' 7 ,' .. 
{' 

-----------~----~-~~-----~-----~----~-~~---~----~-----~~-~----~----

From: ROICC code Date: -1-"'-:':' .,...1 • ..,./'-,...0 .. __ ....... __ _ 
To: ~ _ (" "/ .. .I ... ....-r 

for review and comments no later than 
--'---~-----------

-~-~-------- ... -----""""'-.... - ..... --.-..... ~-"!"""-------~-~------- ... -------~- .... -------.-~--
From: [//1/0/ /it0,;tf; ,(../ Date:>·'~/;~.;h~<-; / 
To: ROICC Code . 1'1 7ft «(I . . .' ., I ' . 

M Approved; C· ) :Returned for corrections; ( .)' ~'Disapprovedi 
.(" Approved', as noted; ( ) 

Remarks: . 

/'/.1., /1/ ... '~ ... ,,.,.' "./.,'; t 
~,... -"f ',1t' .. ,~J,,"7 <'./' , .', . __ . -/.<~ -.A I~~> 

J, 
. l_;:- \ . 

i ./ . . / ",. 

.. ·'Remarks: 

ROICC 1 (re~/92) .U.S.GPo:1882.o-eZ3-055141147 
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SUBCONTRACTOR'S CERTrr'ICt-TION 

Company Nam~ I(AYE //EfT tCRPORIIV{W 
.. - . 

AddreSs er 
I .. . .. I 

Cont.act (W? I S' .HAY!);: N 
S.peci fica t.ion Sec t iOil 

(­

.) 

Shop Dra\.°ing ~. / 
--~~--~--~--------~------------~--------------~~----~~ 

Certification 

I hereby cer~ifY tha~ ~his submi~~al and/or shop dra~ing: 

~Meets o~ exceeds the contrac~ dra~ings and 
specifica~ions wi~hou~ excep~ion. 

I-Ieets t.he con~r~ct. drawings and specifications 
except. as hereby no~ed in our cover letter dated 
______ - ........ ----, describing said deviations 
for approval. 

DATE --'"1_-'-:....;:.lS::;.....· . ...;..-9:,4.<~:.;;;;. .. __ 
AUTHORIZED 
SIGNATURE 

ONE'COPY Of THIS CERTIFICATION HUST BE ATTACHED TO EACH COpy 
OF YOUR SUBHITTAL. 

--0-,. 

Juwm INCORPORATED 

Item No. . {[-a I 
tul.p; I Plrl ........... ~I...,.1$.t.4· . ..LI ____ _ 

It Ishel'eby ~lifH1f tha! the (materiall (f.Qllipment\ shown andmarl\ed in this submittal,Shqp 
dl~wlOgs, Cltal.og. cu~(sl. IJ!~ ~nd. approvf~ I pr,'o~sp'C1 til be Incorporated intoContrad 
Number .. 9cJ,( :CL2"f.·· . I~ III t~mr'''aoCt' \'11th the contra. \lr.a!w!IIl· ~ __ -. 
.~ifiClljons. end can be installer! in the a!loc.ated 5NlCl!. and is .' ... ippro¥ed 
tOl use . . . ... .... sUbmjlledforGover~ 

AIIthorized Revie.er .. : ..... . . .. .. . J)Jte 

. Sienatu(O CQC.llm __ .. ~ l:b. )f : lib ... D~~ i -!.r~2_~. 

/ 

--i' 
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,$,12 P'- 2 "5' ~ '::0 :2 

TUE 

TUE: 

16:35 RAYE 

15:515 

• ... ·E ST CORP. 

~B ~AYLOR ENGINEERING, IN~ 

Pr<.o..:rECl' VILt-1'IGE Ll\KE 1\PA~'l'H:ENTS 

ll' Q~. t IU .. l.1!1 :'411. 
l.txlllCtO' 'In, ~'mA~20~$~ 

COH'PAC'l'ION tEST 
Moictu.re/~ensitr Relationohip 

SN!PLE LOCAlION .REDO:rSH at'{Oh"N <;V.~E)"SN'lO 

Crl.indez:o No. 

Vol.u:r.e .. Cu.. Ft. 

~e~ho4 of Compl1ct~on AS'!M 

Wt. Cylinde~ 

Wt. CyUn.d~: 

Wt. com~actcd. 

1J~s.t We. W~t 

water Copt<tnt 

Utllt ~t. 

124 

120 

116 

116 

'E \ 114 
I 
1 

112 

I 110 

o~ 
.1 

l);-y 

+ $011 (lbe.) 

(l.be. ) 
-

Soil tl~s. ) 

(lbs./C\l. :ft. ) 

(\) 

(lobS. leu. f~. ) 

5 , 9 
0° ' 

1 2 3 

1130 1/30 1/30 

%)-1557 C":'1$57 D-1SS' 
13.19 13.67 13.62 

9.2S 9.2e 9.2S 

3.9. 4.39 4.54 

117.3 131.7 l:i6.2 

6.4 10.0 12.2 

110.2 119.1 121.4 

11 13 

'Wat:er Cont.cmt (' \ 

p - ( 

1,,1I.a NO.92-02~ 

DATE __ ..:O;.;::Q_-:.:ll:.;:-:.;:9~2 ..... , __ 

4 

1/30 

tJ-lSS7 

13.71 

9.28 

4.43 , 

132.9 

14.3 

11~.3 

5 

1/30 

%)-155' 

13.55 

'.28 
4.27 

128.1 

17.7 

106.8 

1-

B 

S 

I 
, ~"c',: 
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• ... ·E S T CORP. 

;=<?B TAYLOR ENGtNEERI1,JG, INC" 
)1' Oro~t 1<111. tall. 

ttxIJlCl'ON 'A!l:1':, ~ 200.53 

COMPACTION :rEST 
Mo1Qtl,.lr~/nenQitY~Qlationchip 

PROJECT VILLhGttAKE APARTMENTS 

SAMPLE LOCATION SANO~ SAN~RUN CRAVEL 

C),linq(!r No. 1 2 3 
Volume .. Cu. It. 1/13.33 ·1113.33 1/2.3.~3 

1='.02 

Z>A:%'P; __ ...;;0;.;.7....;-1::,.;0:.,-..=,9.::,2 __ _ 

4 S 

1/13.33 , 1113.33 
Me~04 of Compaction . ASl'M D-15S7-C 1)-1551-<= 0-1557-.0 t>-lSS7-C D-l,SS1-<: 
Wt. Cj'lin<!er ... Soil (lb:3.) 

. 
1ft.· cyU.nc1~r (lbs. ) 

t-lt. CompactodSoJ.l (lba. ) 

Onit Wt.~et. (1~8./c:u. ft.) 
.' . 

Water Content (' ) 

tTnj,t ",to 
.. 

0"1 (lba.leu; ft. ) 

( 

128 

126 

124 

122 

120 

118 

{ ll~ .. 

C) 
s 

22.42 22.eS 
12.47 12.47 

',9$ 10.18 

132.6 135.7 

8.S 9.1 

122.2 124.4 

9 11 

33_05 ~2.SS 

12.41 12.41 

10.58 10.48 

141.0 139.1 

11.0 12.4 
121.0. 124.3 

22.86 

12.41 

10.39 

13S.S 

13.8 

121.7 
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BOB TAYLOR ENGINEERING. INC. 
GEOTECH~ICAL SERVICES • MATERIALS TESTING 

R06ERT F. TAYLOR. P.E. 
PRESIDENT 

September 9, 1992 
Job No. 92-166 

Raye Vest Excav,ting, Inc. 
P. O. Box 669 
White Plains, Maryland 20695 

Ref: Miscellaneous Soil Testing 

Gentlemen: 

Enclosed with this letter are the following: 

- Invoice Number 40992 Dated 09/09/92 

- ASTM 0-4318 Liquid Limit, Plastic Limit 
and Plasticity Index of Soil 
(Two) 

- ASTM C-136 Sieve or Screen Analysis 
of Fine and Coarse Aggregates 
(Two) 

- A copy of the Field Report Dated 08/27/92 

317 GREAT M.ILLS LANE 
LEXINGTON PARK. MD 20653 
(301) 862-4300 • (301) 932-5575 

Should you have any questions or concerns, please don It hesitate to 
call. 

Sincerely, 

~~:C"vtt~L 
Robert F. Taylor, P.E. 
President f 

Enclosures 

o 
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BOB TAYLOR ENGINEERING, INC. 
GEOTECH~ICAL SERVICES • MATERIALS TESTING 

ROBERT F. TAYLOR.P.E. 317 GREAT MILLS LANE 
LEXINGTON PARK. MD 20653, 
(301)862-4300 • (301) 932-5575 

PRESIDENT 

ASTM C"-136 
TESTS ON FINE AGGREGATE FOR SIEVE ANALYSIS 

CLIENT: RAYE VEST EXCAVATING, INC. JOB NUMBER: 

PROJECT: MISCELLANEOUS SOIL.TESTING SIEVE NUMBER: 

DATE OF TESTING: AUGUST 31 , 19n MATERIAL: 

SAMPLE LOCATION: RAYE VEST GRAVEl, PIT 
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BOB TAYLOR ENGINEERING, INC. 
GEOTECHNICAL SERVICES • MATERIALS TESTING 

ROBERT F. TAYLOR .. P.E. 
PRESIDENT 

CLIENT: Raye Vest Excavating, Inc. 

PROJECT: Miscellaneous Soil Testing 

DATE SAMPLE: August 27, 1992 

SAMPLE 
LOCATION: Raye Vest Gravel Pit 

317 GREAT MILLS LANE 
LEXINGTON PARK. MD 20653 
(301) 862.<4300 • (301) 932.5575 

JOB NUMBER: 92-166 

SAMPLE NUMBER: Two 

DATE TESTED: 08-31-92 

RESULTS OF LABORATORY TESTING 

Liquid Limits (LL) as per ASTM D-4318-84 

LL = 35 

Plastic Limits (PL) as per ASTM D-4318-84 

PL = 27 

Plasticity Index (PI) = LL - PL 

PI = 8 

Soil Description: 

Orange/B~own Fine Sand with some Silt, little Gravel and few 

COMMENTS: 

The soil sample labeled Two does meet the specifications entitled 
Earthwork For Structures and Pavements - Section 2.1.2.3 which states 
that a soil must be provided which can be classified as GP I GM , GC , SP I 
SM, 5e by ASTM D .... 2487. 

o 
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BOB TAYLOR ENGINEERING, INC. 
317 Gteat Mills.Lane 

1.EXINGTON PARK, MARYLAND 20653 

(301) 862-4300 
(301) 932-5575 

RAYE VEST EXCAVATING, INC~ 

P. O. BOX 669 

WHITE PLAINS, MARYLAND 20695 

JOB NO. 

92-166 
DATE 

08/27/92 
PROJEct 

MISCELLANEOUS SOIL TESTING 
LOCATION 

WALDORF, MARYLAND 
PREsENT AT SITE 

CARL LEACH 

BTE BILLABLE TIME: 2.5 HOURS 

FIELD REPORT 

A soil sample was collected per ASTM D-75 from the orange/brown fine sand 
material. This sample will be laboratory tested per ASTM C-136 and ASTM 
D-2847 according to the job specifications. 

REVIE\vER'S INITIALS SIGNATURE . DATE 
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BOB TAYLOR ENGINEERING, INC. 
GEOTECHNICAL SERVICES • MATERIALS rESTING 

ROBERT F. TAYLOR. P.E. 
PRESIDENT 

September 9, 19~2 
Job No. 92-166 

Raye Vest Excavating, Inc. 
P. O. Box 669 
White Plains, Maryland 20695 

Ref: Miscellaneous 80il Test~ng 

Gentlemen: 

Enclosed with this letter are the following: 

- Invoice Number 40992 Dated 09/09/92 

- ASTM 0-4318 Liquid Limit, Plastic Limit 
and Plasticity Irtdex of Soil 
(Two) 

- ASTM C-136 Sieve or Screen Analysis 
of F~ne and Coarse Aggregates 
(Two) 

- A copy of the Field Report Dated 08/27/92 

317 GREAT MILLS LANE 
LEXINGTON PARK. MD 20653 
(301) 862-4300 • (301) 932-5575 

Should iou have any questions or concerns, please don't hesitate to 
call. 

Sincerely, 
/--.:. ;~. , 
~j,~ {'J v+-·(. ·2L - 1'-. oJ "'" -.,.. ,'1 , """, -.1 
Robert F. Taylor, P.E. 
President I 

Enclosures 

o 
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BOB TAYLOR ENGINEERING, INC. 
GEOTECHNICAL SERVICES • MATERIALS TESTING 

ROBERT F. TAYLOR. P.E. 317 GREAT MILLS LANE 
LEXINGTON PARK. MD ~06~3 
(301) 862-4300 -(301) 932-5575 

PRESIDENT 

ASTM C-136 
TESTS ON FINE AGGREGATE FOR SIEVE .ANALYSIS 

CLIENT: RAYE VEST EXCAVATING, INC. JOB NUMBER: 

PROJECT: MISCELLANEOUS SOIL TESTING SIEVE NUMBER: 

DATE OF TESTING: AUGUST 31,1994 MATERIAL: 

SAMPLE LOCATION: RAYE YEST GRAVEL PIT 
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BOB TAYLOR ENGINEERING, INC. 
GEOTECHNICAL SERVICES • ~ATERIALS TESTING 

ROBERT F. TAYLOR.P.E. 
PRESIDE1'T 

CLIENT: Raye Vest ExCavatihg, Inc. 

PROJECT: Miscellaneous Spil Testing 

DATE SAMPLE: August 27, 1992 

SAMPLE 
LOCATION: Raye Vest Gravel Pit 

317 GREAT MILLS LANE 
LEXINGTON PARK. MD 20653 
()01)862-43oo • (301) 932-5575 

JOB NUMBER: 92-166 

SAMPLE NUMBER: Two 

DATE TESTED: 08-31-92 

RESULTS OF LABORATORY TESTING 

Liquid Limits (LL) as per ASTM 0-4318-84 

LL = 35 

Plastic Limits (PL) as per ASTM 0-4318-84 

PL = 27 

Plasticity Index (PI) = LL - PL 

PI = 8 

Soil Description: 

orange/Brown F~ne Sand with some Silt, little Gravel and few 

CoarSe Sand 

COMMENTS: 

The soil sample labeled Two does meet the specifications entitled 
Earthwork For Structures and Pavements - Section 2.1.2.3 which states 
that a soil must be provided which can be classified as GP, GM, GC , SP, 
SM, SCby ASTM 0 .... 2487. 
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BOB TAYLOR ENGINEERING, INC. 
J17 Great Mills Lane 

I·EXINGTON PARK, MAR'll.AND 2.065J 

(301) 862-4300 
(301) 932-5575 

RAYE VEST EXCAVATING, INC. 

P. o. BOX 669 

WHITE PLAINS, MARYLAND 20695 

JOE 1i0. 
92-166 

DATE 
08/27/92 

PROJECT 

MISCELLANEOUS SOIL TESTING 
LOCATION 

WALDORF, MARYLAND 
PREsENT AX. SITE 

CARL LEACH 

BTE B.ILLABLE TIME: 2.5 HOURS 

FIELD REPORT 

A soil sample was collected per ASTM D-75 from the orange/brown fine sand 
material. This sample will be laboratory tested per AsTM C-l36 and ASTM 
0-2847 according to the job specifications. 

REVIEWER'S INITIALS SIGNATURE DATE 
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DRAFT FIELD SAMPLING PLAN 

Naval Ordnance Station 
Site 5 

Indian Head, Maryland 

Prepared For: 

Environmental Engineering Branch 
Chesapeake Division (Code 114) 

Naval FacilitieS Engineering Command 
Washington, D.C. 

and 

Air and Hazardous Waste Management Branch 
Naval Ordnance Station ' 
Indian Head, Maryland 

Prepared By: 

ABB ENVIRONMENTAL SERVICES, INC 
Washington, D.C. 

Contract No. N62477-91D0043 
Delivery Order No. 0001 

Job No. 6942-00 

July 24, 1991 
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c~ 1.0 INTRODUcnON 

o 

This document establishes the objectives, procedures, and schedule for. the 
investigation of adrainage ditchadjacenttoBuilding 731,}QCateq. at Naval Ordnance 
Station (NOS), Indian Head, Maryland. The drainage ditch has been hnpacted by past 
photographic waste management practicesoriginatfug within Building 731. These 
practices have resulted in elevated f;ilver concentrations within ditch sediments. This 
investigation focusses on a segment of the sUver-contaminated drainage ditch which is 
within 'an area designated fora military construction project. A facility and study site 
map _which delineates coristruction areas along with the drainage ditch is provided· as 
Figure 1. 

Due to technical, occupational, health and safety, and production. requirements 
associated with manufacture of tactical missile and propulsion systems, new nUx, 
assemble and cure facilities are needed at the NOS .. The proposed military construction 
project des~gned to meet these requirements consistsof a 29,712 square foot facility on 24 
aetes of the NOS facility. Proposed construction includes a new Mix Building, two new 
Assembly Buildings, re-work of an existingPr~Mix Building and expansion/ 
cOI'lStruction of explosion berms. Figure 2 provides a detailed diagram of the planned 
construction zone. As indicated on Figure 2, expansion of the berm northwest of 
Building 728 will result in filling approximately 300 feet of the drainage ditch, followed 
by burial beneath the earthen explosion berm. Construction plans include replacement 
of this drainage ditch·segment with a new section in uncontaminated soil around the 
new berm. 

Due to the presence of contamination within the planned coI'lStruction zone, the 
Navy has undertaken a program. to characterize the area of the ditch impacted by 
construction, evaluate associated risk, and develop a remedial action, if required. This 
Field Sampling Plan details the objectives of the study along with the methodology to be 
employed to characterize the drainage ditch impacted by construction. 

1.1 Study Objectives 

. The objective of this focussedinv~stigation is the development of a database 
sufficient to quantify the extent of and risks associated with existing drainage ditch 
contamination. This infonnationwill be used to determine the need for removal of 
contaminated soils/sediments prior to construction. Additional project requirements 
include streamlining this process to faciJjtate construction start-up. To achieve these 
requirements, a draft report addressing the extent of contamination, associated risks, and 
proposed remediation actions will be developed within .six weeks after Nav}' approval of 
the Field Sampling Plan. 

1 
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C~~~I 1.2 Study Site Background 

( 

The silver-contaminated drainage ditch h~ been investigated under the Navy's 
Installation Restoratibn (IR) Program .. In a 1983 Initial Assessment Study, three sites at 
NOS Indian Head were recommended for confirmation sWdies (NEESA, 1983). In 1985, 
the Naval Assessment and Control of Installation Pollutants.(NACIP) Confirmation 
Study confirmed the presence of surficial SilVfafContamination within sediments 
contained in the existing swales and man-made ditches located downgradient of 
Building 731, the X-ray Building. A total of 720 pounds of silver are estimated to have 
been released to the environment . 

. Quantification of silver concentrations in sediments and water was completed as 
part of the NACIP study. The silver concentrations in sediments (as silver sulfide) 
ranged from a high of 1,920 mg/kg in a composite sediment sample obtained from the 
western bram:h of the drainage ditch emanating from Building 731 to 2.25 mg/kg in 
sediments taken from the outlet of the tidal marsh into Mattawoman Creek. All of the 
samples taken exhibited silver concentrations above background concentrations for soils 
and sediments (0.05 to 0.1 mg/kg)(EA, 1990). Ingeneral, concentrations of silver 
decreased· as a function of distance from Building 73}. Sediment samples taken just 
upstream of the area to be impacted by construction contained n.3 mg/kg of silver 
while sediments just downstream of the area contained 9.46 mg/kg of silver. 

2.0 FIELD OPERATIONS 

The investigation of the drainage ditch zone to be impacted by construction is 
designed to generate a valid data set to delineate surficial and shallow subsurface 
contaminant distribution. Additionally, the database will be used to determine risks 
associated with existing silver contamination and development of a proposed remedial 
action. Key components of the field investigation include: 

o A Site Reconnaissance 
o Site Survey/Sampling Grid Establishment 
o Sampling Protocols/Methodology 
o BOring Abandonment . 
o FieldQA/OC 
o Sample Preparation/Handling 
o Recordkeeping/Documentation 
o Analytical Program 

The following subsections provided a discussion of each field operation/investigation 
component. 
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2.1 Site Reconnaissance 

The initial project task consists of site r~connaissance, which involves a site visit 
designed to gather information to s\lpportl'r.oject plannin~ activities. The site 
reconnaissance task will consist of a site visit by the ABB project manager and lead 
senior technical personnel. ·During the visit,·the ABB team will meet with the Engineer­
in-Charge (E.Ioe.) to discuss project scope and schedule, review the existing database; 
gather supplemental site information (P-oS9 Design Package, Environmental Assessment, 
etc.), and conduct a site walk.;through. During the.$ite walk-through, the investigation 
site will be photographed Md existing site information will be field verified (e.g., 
cultural features, access areas, utilities, relative location of stream, berms, woodlands, 
high and average stream water levels, drainage patterns, etc.), This information will be 

.. used to support sampling program development. 

2.2 Survey/Sampling Grid 

This task will utilize data gathered during the site reconnaissance to develop a 
defensible, site~spedfic sampling strategy. Key·parameters influencing sample grid 
development include sample size determination, sample locations, along with practical 
considerations such as logistic:s and costs. The stream area to·be impacted by 
construction is approximately 300 feet in length .. The investigation will cOJ\Sist of 24 
systematic sampling locations within the contamination zone. Systematic sample 
locations are established across an area of concern by laying out a grid of sampling 
locations which follow a pattern. For the Silver-contaminated ditch investigation, 
samples will be obtained along 8 transects as defined in Figure 3, with three samples 
obtained at each transect. Individual sampling locations.wilI be at midstream, average 
water-,.and high-water-Ievels. This strategy will provide sufficient areal coverage to 
support horizontal contaminant delineation. Toassess·vertical migration within 
streambed sediments, the sampling procedure will include sample acquisition at 0 and 
18 inches in depth, at each sampling location. One background location will be sampled 
at 0 and 18 inches~ 

Prior to initiating sampling, a survey of the investigation area will be completed. 
This survey will serve two purposes, delineation of the berm expansion boundaries 
. followed by the staking of sample acquiSition points. The survey will be. tied to a site 
control point (reference point) to establish a permanent record of the sampling locations. 

2.3 Sampling ProcedureslMetbodology 

Sediment samples are to be collected in a manner which minimizes disturbance of 
the sediments and potential contamination of subsequent samples. Samples will be 
obtained at the most downstream transect (as .shown in Figure 3) and SUbsequent 
sampling will progress upstream, transect by transect. The· types of sample to be 
obtained under this study include both grab and composite samples. Grab samples will 
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be collected at each of the 50 distinct sampling collection points in the study for silver 
and cyanide analyses. Ten composite samples (comprised of material from a maximum 
of five locations) will be used to complete TCLP wastedlaracterization testing. 

Sampling devices used to collect, store, preserve and transport samples will 
include the following equipment: 

o Stainless Steel Hand Auger or Hand Corer 
o Stainless Steel Spatulas/Spoons 
o Proper Sample Bottles 
o Cooler to Store/Transport Samples to Lab 

Collection procedures lObe employed are designed not to alter the sediments 
sampled. At each individual sampling location,the following procedures will be carried 
out: 

1) Any vegetation that could interfere with sampling activities will be removed 
and saved for replacement after sampling procedures are completed. 

2) Soil at and near the surface will be removed with a trowel or similar tool. 
The quantity of soil taken will be adequate to fill a sample bottle. 

3) Using a stainless steel spoon, the sample bottle will be filled with the removed 
soil. Any excess soil will be stored on plastic sheeting for fill purposes after 
sampling activities have been completed. 

4) The bottle cap's teflon liner will be checked. H it is present, the bottle will be 
tightly sealed with the cap. 

5) The bottle wi~ be labeled with the appropriate sample tag, with the sampler's 
initials, date, time, type sample/analytical parameter required, site or job 1.0., 
and sampling location 1.0. number. 

6) The sample will be wrapped in bubblewrap and icepacks (or equivalent) to 
maintain sample integrity, and to maintain a temperature of 4° Celsius, during 
transport tethe designated laboratory. 

7) The soil and vegetation. that have been saved for replacement will be returned 
as closely as possible to their original locations and condition. 

8) All equipment coming in contact with soils at the sampling location will be 
decontaminated. The procedure will consist of a liquinoxwash,followed by a 
potable water rinse,-followed by a deionized water rinse. 
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9) All appropriate documentation will be completed, including Chain- of­
Custody and analytical request forms. 

Upon collection of the indiVidual site's surface sample, the following procedures will be 
carried out to collect the sub-surface sample: 

1) Using a hand auger, SQil from the sampling location will be removed to a 
depth of 18 inches. AlI soil removed by the auger will be stored on plastic 
sheeting for fill purposes after sampling activities have been completed. 

2) Using a thin-walled tube· sampler, a sample will be carefully extracted from 
the bottom of the borehole. 

3) The core will be removed from the tube sampler, and the top two inches" of 
the sample will be discarded. Using a stainless steel spoon, the sample bottle 
will be filled with the remainder of the soil core. Any excess soil will be 
stored on plastic sheeting for fill purposes after sampling activities have been 
completed. . 

4) Steps 4 through 9, as listed .above, will be carried out. 

2.4 Boring Abandonment 

Boring abandonment procedures to be employed under this study will consist of 
backfilling the shallow borings with the native soils. Once the necessary samples have 
been taken, the soils removed will be replaced in the boring from which it was removed. 
Once SQil has been replaced, the sod cover removed prior to sample acquisition will be 
replaced. 

2.5 Field Quality Assurance/Quality Control 

Field Quality Assurance/Quality Control (QA/QC) for this field investigation will 
focus on the use of good field practices as defined within ABB-ES Standard Operating 
Procedures (SOPs) and this Field Sampling Plan (FSP) for the collection, preparation, 
handling, transportation and documentation of environmental sampling activities. Due 
to·the nature of this investigation, no field QA/Q!::. sampling (duplicates/replicates, trip 
blanks, field blanks, or equipment blanks) will be taken. The remaining sections of this 
document present additional SOPs which will be employed to ensure data validity for 
sampling activities undertaken as part of this project. . 

2.6 Sample Preparation and Handling 

The quality of samples is assured by. prOper preparation and handling subsequent 
to sample collection. This section will address tll.e procedures for sample bottle 
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preparation, sample preservation, and transportation to be used under this project. Use 
of these SOPs will minimize the potential for sample alteration by contamination, , 
degradation, biological transformation, chemical interactions, and other factors during 
the time between sample collection and' analysis. 

Sample Preparation - . Once the auger containing the appropriate sample has been 
removed from the boring, the core Willl.>e removed. Subsequent to this, the outer layer 
of soil which has contacted the auger will be removed. The remainder of the sample 
wiIlbe placed in the sample jar. Once the sample is in the proper container, all 
pertinent information wiU be' recorded . on. thesam.ple label, the Chain-of-Custody (COC) 
fortn, and the Analytical Request Form (ARP). Following the documentation process, 
samples will be placed in the sample Cooler. When all samples have been collected, 
labels, toe and ARF fonns, and the field log will be verified prior to shipment. 

Preparation of Sample Containers - Sample containers used for this field investigation 
will be prepared as follows: 

1. Wash bottles, closures, and teflon liners with hot tap water with laboratory 
grade non-phosphate detergent. 

2. Rinse three times with tap water. 
3. Rinse with 1:1 nitric add. 
4. Rinse three times with ASTMType 1 deionized water. 
5. Air dry in contaminant-free environment. 
6. Place liners inclosures and place closures on bottles. 

Sample Preservation - The steps taken to maintain the integrity of samples under this 
program will involve refrigeration of samples at 4 degrees C immediately after 
containeriZing and labeling of the samples. 

Sample Handling - Regardless of the method of preservation used, strict adherence to 
holding times is necessary. Holding times represent the maximum amount of time that 
a preserved sample may be held from the time of sampling until·extraction or analysis 
without compromising the validity of the analytical results. The following table 
presents holding time li:mits for analyses planned·under this project. 

Analyte 

Silver (Ag) 
Cyanide (CN) 
TCLP Metals 

ICP Analysis 
Mercury 
Selenium 

Analytical Method 
(Preparation/ Analysis) 

SW.846 3050/6010 
SW846 9010 
FR Vol 55, Sect 126 
SW 846 3005/6010 
SW846 7470 
SW846 7740 
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Holding Times 

180 days 
14 days 

180 days 
28 days 

180 days 



Holding time should not become jUl issue under this program due to priority sampling 
,under this project (two week turnaround on all samples). 

~.7 Recordkeeping/Documentcition 

The procedures to be used for record keeping jUld documentation ensure 
development of a thorough, accurate, and defensible record of field investigation 
activities. The elements of this task include the use of the following: 

o Field Logbook: The logbook serve, the mechanism, to record all information 
pertinent to the field investigation. The logbook will bea waterproof, bound 
'book,'preferably with consecutively numbered pages. Entries in the logbook 
will be made in water-resistant ink, and will include the following: 

o 

- Names and affiliations of personnel on-site 
General description of each day's field activities 

- Docun'lE~ntatioh of weather conditions during sampling 
- Location of sampling (station number as description) 
- Type of sample matrix 
- Date and time of collection 
- Sample identification numbers 
- Sample handling/preparation/distribution procedures 
- Observations of sample of collection environment 
- Any field measurements 
- Sampler's name 
- Type of sample (composite, grab, split, etc.) 

Chain-,of-Custody (COC): The chain-of~custody program is designed to track 
sample hjUldling activities from the field through laboratory operations. The 
purpose of this activity is to assure that each sample is accounted for at all 
times and all pertinent inf()rmation is permanently recorded. The COC is one 
component of AB~ES's sample custody identification and control system. 
The comprehensive system consists of field data sheets, COC records, and 
analytical request forms (ARF's). This system assures that: 

o All samples scheduled for collection are uniquely identified; 
o The correct samples are analyzed and are traceable; 
o Important sample characteristics are preserved; 
o Samples are protected from loss or damage; 
o Any alteration of samples (e.g., filtration"preservatiQn)is documented; and 
o A forensic record ,of sample integrity is established. 

The COC protocol for this project will consist of: 
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o Recording of sampling locations, sample bottle identification, and specific 
sample acquisition measures on the appropriate forms; . 

o Using detailed sample labels to docu.ment all information necessary for 
effective sample tracking; 

o Completing standard field data record forms to establish sample custody in 
the field before sample shipment. 

The COC record will be completed in quadruplicate. Two copies accompany 
the samples to the laboratory, another is kept by the sample crew chief, and 
the last copy is maintained in the project file. Chain-of-Custody will also be 
assured by· the use of custody seals ori . sample shipments. 

2.8 Analytical Program 

Samples obtained through the planned field investigation will be analyzes for total 
cyanides, silver, and TCLP metals. A summary of the analytical program is provided in 
the following table. 

Analyte Analytical Method 
(Preparation/ Analysis) Number of Samples 

Silver (Ag) 
Cyanide (CN) 
TCLP Metals 

ICP Analysis 
Mercury 
Selenium 

SW 846 3050/6010 
SW846 9010 
FR Vol 55,Sect 126 
SW 846 3005/6010 
SW 846 7470 
SW 846 7740 

11 

50 
50 

10 
10 
10 
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STANDARD OPERATING PROCEDURES 

AUTHOR: STEPHEN DOUGHTY 

REVIEWED By;, ___________ _ 

APPROVED BY: ___________ _ 

ISSUING UNIT: ABB"'ES 

SOP: FSAA-OOI-02 
DATE: 3-25-91 

TITLE: Field Screening Analysis of Inorganic Compounds by Atomic 
Absorption. 

SCOPE: These procedures describe the preparation and analysis of 
environmental samples for ino~ganic compound$ using atomic 
absorption (AA). Elements to be analyzed using this 
technique are proJect specUic and w111 be selected by 
project sitechellist prior to tleldscreening activities. 
This method is used when quanUtlcaUon ofspecUic 
inorganic co.pounds at low-part per .1111on to percent 
level detection is required. 
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1.0 REQUIREMENTS: APPARATUS AND MATERIALS 

INSTRUMENTATION: Field portable AA Ilnit (Perkin/Elmer). 
Units can be ~quipped with a number ot 
hollow cathode or electrodeless discharge 
lamps,for analysis of any number of inorganic 
parameters. 

MATERIALS: 

1.lIot plate 
2. Test tubes (teflon lined screw caps) or disposable 
3. Spatulas (plas Uc or teflon coated) 
4. Grinding. apparatus (mortar/pestle) 
5. Sieve (-80 mes,h prefered) 
6. Blendingappara tus 
7. Analytic balance 
8. Weighing pans 
9. Drying oven 
10. Micro variable pipet s (with Ups) 
11. 100.1 volumetric flasks 
12. Analyticals t andards 
13. Eppendort repipet (with Ups) 
14. Vortex and centrifuge 
15. Latex gloves and Aprons 
16. 50/100 ml beakers 
17. Acids (HN03/I:ICL) 
18. Bath pans 
19. Thermometer 

2.0 CONVENTIONS 

Field screening activities will tollow estabUshed guidelines tor 
coding standards, logbook entries, calculations and quality 
assurance/quality control. Deviations trolD these guidelines will 
not be allowed ;rithout the issuance or a written variance or 
field change request. Logbooicentry(s) detailing the reaSon(s) 
for the deViatlon(s), and a verbal discussion with the proJect 
chemist or qualified representive. 

2.1 CIIEMICAL STANDARDS 

A.AQUEOUS: Aqueous cbemical standards wlllbe purchased through Sigma 
Co., Aldrich Chem. Co., VWR, or an equivalenlsuppiier. 
Note: Stock aqueous standards are generally 1000ppm in 
concentration and are AA orIep certified. 
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Doc~mentat1on of standard concentrations (aqueous) sbould 
acco~pany tbe standards, along with project logbook entries 
entailing tbe following information. 

t. Vendor name(s) 
2. Concentration of standard(s) 
3. Dilulion records and calculations derlvedfrom stock 

standard(s) and associated conoentraUon(s) 
4. Lot number(s) of standard(s) 
5. Code assigned to standards 
8. Standard(s) expiration date 

B. SOLIDS: Solid reference standards will be purcbased tbrough 
USGS,CANMET,NBS,or an equivalent . supplier. Standards 
Ilustbe accoaapanled by analytical data (AA or ICP) supporting 
tbe standards concentration and reproduclblty. 

2.2 STANDARDS PREPARATIONS 

A. AQUEOUS: Aqueous working/calibration standards w111 be 
prepared trom single or mulU-elellent stock 
solutions purchased troll approved supplier. W.orklng 
standardswll.1 be prepared at concentrations over 
tile expected range of con tall in aU on on site. 

Standards w11lbe labeled, coded, and stored in 
appropriate containers. Standards preparation 

.lIlaterial$w111 be oleaned with 20% HN03foUowed 
by tbreecQnseouUve rinSes wHbtype n deionized water. 
NOTE: ALL GLASSWARE WILL FOLLOW SAME CLEANING 

PROCEDURE. 

Standard oodes and summary of standards 
preparation w!llbe entered into proJeot the logbook 
prlorto analysis. New working standards will 
always be prepared lfllenever the quality of the 
standard(s) are inquesUon. 
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Note: Shelf lIte ( aqueous s td's) 
1.Stock standards: 2 yrs. 
2.Calibration standards: 8 Ilonths 

Note: Aqueous working/calibration standards should be stored in 
level II pre-,cleaned, scre" oapplasUc bottles or 
precleaned(HN03/DI), snap. cap volumetric lasks (short term 
storage). CAP AND TIGHTEN STANDARD BOTTLESIHMEDIATELY AFTER 
USE. 

Note: 1-2% of concentrated HN030r HCL (element dependant), WILL BE 
ADDED to the "orking/caHbr~tion standards during intial 
prepa?ation, tor standards matrix and concentration 
stabUity. 

B. SOLIDS: 

1. Purchased: Reblend every 4-8 months. 

3.0 CALIBRA TION 

Prior to analysis, instrulllent operating conditions will be 
established and recorded in site logbook. 

Calibrationot AA will be preformed in t"o steps. 

1. SETUP:Burner bead aUgnment, nebuUzer adJustment,set 
instrument paraDleters,l2lmp aUgnment, gas to air rattos, 
and flame intensity. NOTE: setl,lp Dlus t be done using Cu at 
324.8nm. 
(Seemanutactu.j'er's operations Ilanual) 

2. STANDARDSCALIBRATlON: One to three standards can be use to 
calibrate the instrument. Calibration obecks 1'111 be done 
following amaXilaUID ot 20 unkno,," samples oompletedconsecuUvely. 
Calibration checks will also be done any Umeoperator 
questions a standard point drift. CaUbraUon standards must 
bracket theu.nknown samples concenti'aUon. Absorbance, 
stabUity, and linear range"i11 dictate the bracket standard 
limits. 
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Blanking(zero) of AA will be done before sample analysIs 
and at any time operator questions drift of baseUne. 

Any samples above instruments absorbance range must be 
deluted to linear range and system must be cleaned with 
with 20% HN03 until absorbance returns to baseline. 

4.0 QUALITY CONTROL 

.n addition to instrument cali~ration,continuingcalibration 
checks (as stated above), duplicates,and MS/MSD w11l be 
analyzed. The number and type of QA/QC samples will be determined 
and ~stablished on a site specific basis dependent upon project 
data quality objectives. 

5.0 METHOD DETECTION LIMITS 

Method detection limits will be established on an annual basis, 
extrapolated trom aqueous standards at or near instrument 
detection limits. Pratical quantification limits will be establish 
based on data generated from the MDL study. 

6.0 SAMPLE PREPARATION/DIGESTION 

4 
A. AQUEOUS SAMPLES: All aqueous samples aust be receiced 

, . 
preserved, ph<2 with HN03, in appropriate 
containe~s and stored at 4 degrees centigrade. 

1. Non-suspended particles: Direct aspiration 

2. Suspended particles: 
a. 8.0 Ills of liquid Jnto test tube. 
b. Add 0.5 mls of conc. HN03,shake. 
c. Place saDlplesin cool waterbatl1 <40 dgrees centigrade, 

heat to sb degress centigrade, dJgest for 45.in. 
d. Re.ove sa.ples trom bath, ac:ld 105 mls ot50%HCL, 

return to cool water bath, beat to SO degrees centrlgrade, 
digest tor 45181n. 

e. Cool to roolltemperature, analyze. 

Note: EPA methOd 3010 Ilay also be used. 
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SOLID SAMPLES PREPARATION: Samples l1ust be received in appropriate 
containers and stored at 4 d~grees 
centigrade. 

1. Dry samples at 1.85 degrees centigrade (>4 hrs.) 

2. Grind and/or sieve sa.ples with 60,...100mesh sieve 
note: sieving Is mandatory on medi~dl to coaue grained 

sands and nonrepresentatlve objects (J.e leaves, 
tWigs, and cobbles >1-2I1m in diameter). 

3. Homogenbe sample (blend 1-2I1in.) 

SOLIDS DIGESTION 

1. Weigh 0'-50g of each homogenous sallple 1nto test tubes, 
pla.ce samples in test tube rack and start cool water batb. 

2. AddO.50ml ot conc. HN03 to sallples, sbake rack and place 
in bath. 

3. Bring batb to 90 degrees oentigrade and digest tor 45min. 

4.~ At"ter 4$min. remove samples from bath, replaoe batbwith 
cold water. 

5. Add 1.5 Ills of conc. HCL to samples, sbake rack, place in 
bat/h. 

6. Bring bath to 90 degrees centigrade" and digest for .5min. 

T. After 45111insremove salDplestroll bath, allow to cool to room 
temperature. 

8. Add 8.0 Ills of type II deionized water to samples, sbake 
andeen trJtuge. 

9. Analyze. 

NOTE: EPA lIethod 3050 lDay also be used. 
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FIELD DOCUMENTATION PROCED,URES 

A log of all analytical runs will be recorded in a bound 
logbook with sequentially numbered pages. A separate logbook 
will be maintained for each instrument used in the field. 
The logbook .will be used to record all standards and sample 
analyses, sample . IDs, date of analysis and any additional 
information particular to the analysis (e.g. sample volume 
and weight, color, odor). . 

Individual sections in the front of the logbook will be 
designated for recording inforaation ~n standards 
preparation, instrument maintenance, and instrument 
opera ting condl tions. 

DA TA REVIEW AND DELIVERABLES 

Data from all sample analysis and other relevant 
information will be recorded in a dedicated instrument 
specific logbook. The field operator will review screening 
data for accuracy of continuing calibration and potential 
matrb interferences. Date summary table may be generated 
as required for each project. Data will undergo periodic 
technical review by the project chemist assigned to the 
project. 
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INSTRUCTIONS FOR KEEPING RESEARCH RECORDS 
III addition to providing a complete record of YOl.\r laboratory work which can be under­
stood and repeated by yourself and. others, this notebook has been designed to afford 
maximum patent right protection. Several practices mu.st be followed to give the notebook 
value as a legal document in possible pateptlitigation: 

1. Enter all data directly into this book; it is permanently bound with 
numbered pages so that pages can not be substiOJled or deleted. Insert 
a piece of carbon paper between each original and duplicate page in turn 
such that a copy of all dates, data and signatures are made as work 
progresses. These copies should be removed from the book and given 
to your group leader. Do not record data elsewhere for transfer into the 
book. Write in ink. Never make erasures. Thus, the integrity of the 
record will not be in question. 

2. Record sufficient information. All procedures, reagents, apparatus, 
sketches, conditions, references, etc., should be erit.ered into the book 
as the work is done. The purpose and significance of the experiment as 
well as obselVations, results, and conclusions should be made clear. What 
may seem trivial at the time may later prove of critical importance. Your 
entries should be clear· a1'!d complete enough for someone else who is 
"skilled in the art" to read and comprehend what has been accomplished. 
Avoid sweeping negative statements, e.g.: "This procedure is worthless," 
which could later limit the scope of your claims. 

3. Not only is the conception of an invention important, but so is the dili­
gence shown in making a working model or demonstrating that the 
idea works,....!·reducing to practice." These two elements of an. invention, 
conception and reduction to practice, must be corroborated by a witness. 
The records of the inventor(s) are not enough. Thus, each page of the 
notebook should be read, witnessed, and dated (daily, if possible) by 
someone who is competent to understand it, but who does not claim to 
be a co-inventor. Charts, tables, etc., should be complete, and lines should 
be drawn through any blank spaces prior to witnessing. It may be wise 
to perform key experiments in front of one or more witnesses. Spectra, 
charts, etc., should be signed, dated, witnessed, and if they can not be 
permanently attached to the notebook, they should be referred to with 
an entry in the book and kept on file. Dates and witnesses can establish 
your priority of invention. 

4. To delete an entry, draw a line through it so that it is still legible. 
Corrections should be made adjacent to the deletederitry, and they should 
be initialed and dated by you and the corroborating witness. Changes 
made after the page has been witnessed should also be initialed and dated 
by you and the witness. Always use the current dille. 

:;. The notebook and its contents are to be considered confidential and of 
great value. Exerc;ise every care in preserving them. Report the loss or 
theft of a research notebook to your group leader immediately. 

6. Index the contents and return each book as completed (or when not in 
use) for filing. 

7. New ideas must be recorded and witnessed as they occur to establish 
priority of invention. Even ideas which do not pertain to the project at 
hand should be documented in the book. 

Keep your research records as if each project were to be patented. Even though the work 
contained in the book may not result in a patent application, observance of these practices 
will provide a clear record for reports,publication, Or future reference. 

Instructions Read and Understood by ___ --'-__ ........ ___ -___,_-------

Dated _~~_~ __ -'-_"';"' _______ _ 
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