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1. INTRODUCTION 

This report documents the objectives, procedures, and results of a removal action 
performed at Site 5, Naval Surface Warfare Center (NAVSURWARCEN), Indian Head, 
Maryland (Facility) (See Figure l-l), from November 1992 through January 1993. ABB 
Environmental Services, Inc. (ABBES) provided preconstruction support and Title II services 
throughout the removal action. The removal 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. During the site characterization study, Toxicity Characteristic Leaching 
Procedure (TCLP) analysis was performed on soil and sediment samples. The TCLP results 
indicated that the soils at the site were not hazardous waste. 

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 material 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 l-2. 

The project was implemented through a modification of the general Military Construction 
(MILCON) contract for the construction of the mix, assemble, and cure facility (MILCON 
P-059). The eastern drainage swale passes 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 removal action 
were performed in conformance with the remediation specification developed under Contract No. 
N62477-9 l-D0043-000 1, Plans and Spec@cations, Remedial Action, Naval Ordnance Station, 
Site 5, Indian Head Maryland (Specifications). The final version of this document is dated 
March 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 removal 
action construction work, along with nonconformance issues with the project specifications. 
This document also provides the final Contractor submittals, all analytical data packages, and the 
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log maintained by the ABBES field engineer. The remainder of this report is organized as 
follows: 

Section 2. Pre-Remediation Services 
Section 3. RemediationKonstruction Documentation 
Appendices: 

l Submittal Review Documentation: Correspondence with the Navy 
identifying Government Representative concerns and comments on 
specification-required project planning Contractor submittals 

l Original Remedial Work Plan: Contractor Work Plan submittal as 
originally received by the Government Representative 

l Addendum to the Remedial Work Plan: Contractor submittal that 
satisfied unmet Work Plan requirements 

l Regulatory Correspondence: Transmittals between NSWC Indian 
Head and the Maryland Department of the Environment 

l Excavated Soil Volume Estimates: Graphically portrayed estimates 
of: (1) the volume of soil excavated from the remediated swale, and 
(2) the volume of soil needed to be excavated from the non- 
remediated swale. 

l Treatability Study Results: Contractor-performed treatability study 
for solidification/stabilization additives 

l Analytical Data Packages: All laboratory-prepared data packages; 
includes data on samples of: soils and sediments; surface water; 
decontamination water; treated material; and unknown material as 
found in an unearthed 55-gallon drum 

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

l Atomic Absorption Analysis Standard Operating Procedures: 
The ABB-ES-developed protocol for field analysis with an Atomic 
Absorption (AA) unit 

l Field Log: The bound notebook containing all of the project 
engineer’s field notes and documentation. Provides a day-by-day 

CHESNAVFACENGCOM 

NAVSURWARCEN Site 5 

4 07800-00 



account of the remediation progress, as well as details of 
discussions, decisions, and meeting summaries. 

The remainder of this 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 OBJECTLVES AND SCOPE 

The primary objectives of this removal action were to: (1) remove from the drainage 
swales all soils and sediments with silver concentrations above 10 mg/kg, in order to prevent 
future migration of the silver from high silver concentration areas and protect construction 
personnel working 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 removal 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 removal action was limited to areas within or 
immediately adjacent to the easternmost drainage swale. The quantity of soils/sediments with 
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 
performed in the summer of 1991. Characterization data generated by the on-site laboratory 
during the removal 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 PROJECTCOMPONENTS 

This removal action consisted of three main components: (1) the removal 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 S/S 
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 Removal Activities 

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

l Diverting of process water inflow from the drainage ditches; 
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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 S/S 
treatment; 

Management of diverted stormwater 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 sampling, if necessary. 

Figure l-3 is a photograph depicting typical removal of contaminated soil as it was performed 
during this removal action. 

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 such that the resulting product was geotechnically 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: 

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

l Mobilization and set up of ex-situ, on-site S/S treatment equipment, including a 
hammermill, a mixer/shredder, a pugmill, and a stack conveyor; and 

l 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 S/S 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 
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mounds of treated material in an area immediately adjacent to the final placement area. The 
treatment equipment in use is shown in Figure l-4. The stabilized material is the light-grey soil- 
like material in a mound under the stack conveyor. Some material (also light-grey in color) has 
already been spread and compacted in the final placement area. 

1.2.3 Placement/Long-term Management 

The treated material was spread in six-inch lifts within the placement area (Figure l-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 EMS1 Engineering, Inc., a geotechnical engineering firm contracted by Jowett, 
Inc. (Jowett), the general contractor for the MILCON project. 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 building the earthen explosion barrier expansion. Figure l-4 shows the 
placed and compacted treated material. The photograph in Figure l-5 shows clean soil being 
used to backfill and re-grade the drainage swale to its pre-excavation condition. Figure l-6 
depicts the site as it looked upon completion of the removal action. The treated material 
placement area, after capping and compaction, can be seen in the rear as an area of slightly 
higher elevation than the surrounding areas. At right is the backfilled streambed, after 
placement of grass seed and anti-erosion matting. 

1.3 TITLE n th3RVICES 

As the Navy’s Representative, ABBES performed Title II services for the Navy, 
including: 

l pre-remediation submittal reviews; 

l constructability and feasibility reviews; and 

l oversight of all field work. 

Upon receipt of the Contractor’s Work Plan, ABBES personnel reviewed its content for 
completeness, conformance with the requirements of the project specifications, and technical 
feasibility. Any aspects of the Work Plan in need of revision were fully documented and 
reported to the Resident Officer in Charge of Construction (ROKC) and to the Contractor. 
Resubmittals 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: 

l Documentation, and communication to the ROICC of field work progress, quality, 
and adherence to schedule; 
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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 percent of 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; 

Inspection of all backfilling and compaction activities; and 

Inspection of 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 
contractor 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 removal 
action. The subcontractor for this removal action was OBG Technical Services, Inc. (OBG 
Tech) of East Syracuse, NY. OBG Tech personnel provided the equipment and services for 
treatment of the contaminated soil/sediment. OBG Tech subcontracted 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 OBG 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. PREREMEDIATION SERVICES 

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

l Technical reviews of Contractor submittals; and 

l 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 SuBMrlTAL REVIEWS 

The Contractor-prepared Work Plan and Health and Safety Plan are contained in the 
document entitled: Remedial Work Plan; Naval Ordnance Station. This document, dated 
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, 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 S/S 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, it provided a copy of the 
quality assurance manual of OBG Tech’s chosen off-site laboratory. The Work Plan addendum 
is provided as Appendix C. 

The Government Representative forwarded copies of the two Work Plan documents to the 
environmental department of NAVSURWARCEN Indian Head, addressed to Shawn Jorgensen. 
On 9 December 1992 the Contractor’s Work Plan was forwarded to State environmental officials 
by Ken Morin, P.E. A copy of the letter accompanying the Work Plan, along with other 
regulatory correspondence, is provided in Appendix D. 
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2.2 NEGOTLCIIONSUPPORTSUMMARY 

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

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

l Assisting during negotiations by providing technical and economic information to 
the ROICC. 
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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 two categories: (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: 

l Mobilization of construction and treatment equipment; 

l Stormwater management; 

0 Excavation/hauling; 

0 Treatment/placement; and 

0 Backfilling/site restoration. 

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

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

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

l 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, and safety issues are 
explained in detail. 

3.1 CONTRACTOR-PERFORMED TASKS 

The remedial Contractor, OBG Tech, was responsible for all construction- and treatment- 
related tasks associated with the removal 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 excavating and 
hauling tasks, arrived simultaneously with OBG Tech personnel. 
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The documentation of the removal action work performed by OBG Tech and its 
subcontractors is presented in the subsections that follow. All work described is categorized by 
its corresponding specification section, in the Specifications document. Contractor requirements 
are contained in the following specification sections: 

01012 Summary of Work’ 

01030 Special Project Procedures* + 

01410 Sampling and Analysis* + 

01510 Temporary Facilities* + 

01710 Site Maintenance+ 

01712 Mobilization/Demobilization+ 

01721 Project Record Documents+ 

0208 1 Off-Site Transportation+ 

02082 Off-Site Disposal* + 

02100 Off-Site Preparation+ 

02205 Waste Excavation+ 

02221 Drainage Ditch Restoration+ 

02240 Solidification/Stabilization* + 

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 paragraphs 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 removal 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. 

+‘I’his 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 tasks 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 originally submitted by OBG 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, OBG 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. 

The Government Representative forwarded copies of the two Work Plan documents to the 
environmental department of NAVSURWARCEN Indian Head, addressed to Shawn Jorgensen. 
On 9 December 1992 the Contractor’s Work Plan was forwarded to State environmental officials 
by Ken Morin, P.E. A copy of the letter accompanying the Work Plan, along with other 
regulatory correspondence, is provided in Appendix D. 

Prior to mobilization, the Contractor was required to prepare a Erosion and Sediment 
Control Plan, to allow execution of the removal action work under the existing MILCON 
Erosion and Sediment Control Permit. Because OBG 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 removal 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 removal 
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 removal action. 

Special Project Procedures 

This section of the specifications package indicates certain procedures and requirements 
unique to this removal 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 removal action. The contractor was required to develop plans for: 
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0 Health and Safety 
0 Spill Control 
0 Dust Control 
l Runoff Control 
0 Air Quality Control 
0 Remediation-Related Wastewater Control 
l 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 Analysis 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 TSS analyses. The use of this 
lab was approved when qualifications and QA/QC protocols were judged adequate for analytical 
requirements of the removal action. 

Temporary Facilities 

The Contractor was required to submit final 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 15-foot 
by 25-foot 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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OBG Tech provided a written description of the planned construction of the staging area, 
as well as a plan view drawing of the area. Detailed drawings were judged unnecessary because 
of the straightforward design and construction of the area (an approximately 6,000-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 Disposal 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 of the 
MILCON contract to construct the mix, assemble, and cure facility. All removal action wastes 
requiring off-site 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 S/S Plan, addressing all S/S tasks associated with the removal 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-10 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 varied from zero to 
five, to test the resultant effect on moisture content (ASTM D2216), compaction (ASTM 
D1557), and unconfined compressive strength (ASTM D2 166). The treatability study results 
were not available until after the submission of the Work Plan documents; ABB-ES personnel 
received the results on November 19, 1992, with adequate time for review before the 
commencement of excavation and S/S. The selected 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 E of this document. 

The S/S 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 construction 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 
removal 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 requirements. In the performance 
discussion that follows, site work requirements are categorized by the Specifications section in 
which they appear. 

Special Project Procedures 

The Special 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 stormwater runoff or 
decontamination water, from the decontamination pad sump. The Contractor frequently pumped 
water from the sump into plastic storage containers, never exceeding the l,O-gallon maximum 
storage volume. Water was only stored in these containers until sampling results were obtained, 
at which time the water was properly disposed of. 

Air monitoring requirements specified the full-time presence of a Certified Industrial 
Hygienist (CIH) during all excavation and treatment activities. OBG 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 removal 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: 

l Sampling of the treated material. After every 100 cy of treated material produced 
by S/S, the Contractor was required to acquire a sample for TCLP analysis. OBG 
Tech did this at greater than the required 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 concentrations in the test leachate to 
be below detection limits. All Contractor-generated TCLP data were made 
available within the seven-day limit as specified. 
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0 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 the Contractor to test the water for 5-day biochemical 
oxygen demand (BOD,) 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 the WWTP was permitted, the 
Contractor was directed to treat the water such that a TSS level in compliance 
with the Specifications could be achieved. The contractor filtered 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. 

l Air Monitoring. The Contractor was required to provide full-shift air monitoring 
within the excavation zone during treatment and excavation activities. The OBG 
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 suitable 
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 removal action; their complete removal upon demobilization was required. 

Decontamination equipment required by the Specifications included: 

l 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” Fahrenheit; 

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

and changing room facilities. 

CHESNAVFACENGCOM 

NAVSURWARCEN Site 5 

21 07800-00 



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-certified 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 and disposed of the trash off-site. 

The Specifications required that all temporary structures be provided with non-toxic, dry 
chemical fire extinguishers meeting Underwriters Laboratories approval for Class A, B, and C 
tires. An audit performed by ABBES, 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 of 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 ABBES 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: 

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

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

Throughout the performance of the removal 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 ABBES personnel 
present; the site was judged to be restored adequately and in a manner consistent with the 
Specifications requirements. 

Mobilization/Demobilization 

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

l Installation of fencing around the remediation area; 
a Establishment of temporary facilities; 
l Establishment of the staging area; 
l Establishment of decontamination area (pads); 
l Delineation of exclusion zone(s); 
l Delineation of areas to be cleared; and 
0 Delivery on-site of all equipment necessary to complete all stages of the removal 

action. 

Except for the delineation of areas to be cleared, OBG Tech and OTC performed all 
mobilization tasks in accordance with the Specifications, and, where applicable, with plans 
provided in the approved Remediation Work Plan. Clearing activities were performed before 
both the Contractor and ABBES personnel arrived on-site; therefore, clearing activities were 
executed without Government Representative oversight. A detailed discussion of this element of 
the Removal 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: 

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

l Collection and disposal of all Contractor-generated contaminated materials and 
equipment for which decontamination is inappropriate; and 

l Removal and disposal or return of project temporary facilities. 

Final inspections performed by the ABBES 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 Contractor stated 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 Removal 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 S/S 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 disposed of by hauling to a concrete recycling facility. 

Project 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: 

l Drawings showing progress of work; 
l Project Specifications’; 
a Addenda, Change Orders, other Modifications to Contract; 
0 Contractors Progress (Photographs, Manifest Documents, Chain-of-Custody 

Documents, Laboratory Data, Reports on Safety/Accident Incidents, etc.); 

The Contractor adequately satisfied these requirements throughout the project. A significant 
omission was photographs; Facility personnel forbade the taking of photographs by anyone other 
than authorized Facility or Navy personnel. Representatives from the ROICC’s Office 
periodically photographed the progress of the site work, but copies of these pictures were not 
made available for the Contractor to maintain on the site. 

Upon completion of the project, the Contractor was required to deliver all specified 
documents to the Government Representative. ABB-ES received this delivery within a 
reasonable time. 

‘The copy of the Specifications maintained by the Contractor was the copy received from Jowett. The copy 
Jowett received from the Navy was the draft Plans and Specifications document, not the final. (The final was dated 
March 10, 1992, and the draft was dated February 20, 1992.) Although the draft was the version the contractor 
used to develop the bid and Work Plan, OBG Tech and OTC agreed to proceed with work as specified in the final 
document, which was the version approved by the Navy and the State of Maryland. It is unclear why Jowett and 
OBG 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 Removal action-generated waste materials. The Contractor provided removal 
services for only two types of waste: 

a small-volume personal wastes, such as food waste, office waste, etc.; and 
l 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 and disposal of remedial-action-generated waste were 
required elements of the removal 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 project 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 inapplicable. For example, as part of the Remediation Work Plan, a 
transportation plan was to have been submitted, delineating the procedures for loading and 
transporting, routing, name and address 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 Removal action- 
generated waste materials. As stated previously, the Contractor provided removal services for 
only two types of waste: 

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

As discussed above, the off-site disposal and transport of remedial-action-generated waste 
were required elements of the removal 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 
Representative, 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; it is 
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 removal 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 land surface (bls). 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 bls. 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 by leveled trees. Trees were pushed over with earth-moving equipment, 
apparently either a bulldozer or a front-end loader. This tree-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 of 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 streambcds 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 soils 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 removal 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. 
The contaminated soils and sediments were not removed primarily because the westernmost ditch 
was not in an area to be impacted by future construction; therefore, worker exposure to silver- 
contaminated media was not a concern. Also, the greater-than-expected silver contamination in 
the easternmost ditch required the removal of a volume of soils and sediments roughly equal to 
the volume originally estimated for both ditches. 

Field-analyzed samples (acquired and analyzed by ABB-ES personnel) showed that 
original estimated quantities of contaminated soil/sediments above 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 
bls, for the entire man-made lengths of each of the drainage swales. The total estimated volume 
of soil to be removed is given as 1,077 cy. 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 
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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 the target level for unexcavated soils of 5 10 mg/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 
sketches. (These sketches and excavation volume estimates are provided as Appendix F.) 
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 quantity of silver, generally in the range of two to eight 
mg/kg (see analytical data packages, Appendix G). 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 F). ABBES personnel measured the width, depth, and 
length of all portions of the excavation of the eastern swale. The estimate developed from these 
measurements 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. OBG 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 Government 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 73 1 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 sewer system of the facility. 
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Contaminated soil and sediment was handled in accordance with the Specifications. Full- 
time supervision by ABBES 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 
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 the project, 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 unearthed some 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 ABBES 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. Lab data 
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 immediate stream area and placed within the diked staging 
area until proper disposal, to be performed by Facility personnel. Very soon after excavation 
resumed, another potentially hazardous item was unearthed: a rocket motor casing. This caused 
more 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 any 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 unexcavated soils are within target 
remediation levels. The Contractor did not begin backfilling activities until receipt of approval 
from the Government Representative. 
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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, 
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 6,000-square-foot area surrounded 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; the S/S 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 
hammermill broke down soil clumps, roots, and other organic matter to a composition more 
amenable to mixing with the additive. The material was then fed via conveyor to a 
shredding/mixing machine. This further broke down the incoming soil/sediment material; the 
additive material was introduced at this 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 more thorough mixing and reduced the clumps of moist soil and 
additive to a fine, dry, more powder-like final product. 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 REPRESENTATIVEPERFORMED 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 quality assurance, 
both on ABB-ES-collected and 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 accurate 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 of 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 
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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 
excavation (location ‘C’). This sampling regimen enabled ABBES personnel to evaluate the 
lateral and vertical limits of silver contamination. 

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 that point.) A second 
sample was then collected from the edge of the excavation, along the same transect. 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, handling, and 
decontamination procedures were performed in conformance with the ABBES-prepared 
document: Field Sampling Plan; Naval Ordnance Station, Site 5, Indian Head, MD, dated July, 
1991. This document is provided as Appendix H. 

The analytical work was performed in a mobile laboratory trailer, properly equipped for 
AA analyses. An AA unit was set up for silver analyses under the guidance and supervision of 
factory technical representatives. All analytical techniques were performed in accordance with 
ABBES Standard Operating Procedures (SOPS) established March, 1991, for field use of AA 
units. These SOPS are provided as Appendix I. 

3.2.2 Analytical Quality Assurance 

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 II data quality and useability. The PARCC parameters and field data 
quality in terms of meeting the PARCC objectives are discussed in the following paragraphs. 

Precision and Accuracv 

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 10 mg/kg were used for each analytical 
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episode to demonstrate instrument stability and consistency. Check standard values ranged from 
zero to 9 percent from the true concentration. Check standard acceptance limits 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-1 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. 

Renresentativeness 

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 ABBES’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 ensured sample homogeneity and 
representativeness, prior to analysis. 

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. 

Comparabilitv 

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 
protocols and through the data evaluation process. Of the 241 samples collected and analyzed, 
20 split samples (nine percent) went to an outside lab for confirmatory analysis (total Ag). 
Another two samples of treated material was sent out for confirmatory TCLP analysis. TCLP 
analysis demonstrated that silver was not detected (less than 0.50 mg per liter) in the leachate in 
tests performed on the treated material. The method used for comparative off-site total silver 
analysis was EPA Method 6010 with a level B (NAVY) data package. EPA Method 6010 
utilizes Inductively Coupled Plasma (ICP) instrumentation with a 3050 digestion. Both ICP and 
AA instrumentation/methods produce data that is generally very comparable. 

Comnarison of On-Site and Off-Site Laboratorv Results 

Data obtained from the off-site lab demonstrated excellent correlation with field-generated 
data. Of the 20 samples submitted for total silver analysis, four were outliers with respect to 
comparability (56 to 95 percent deviation). The other 16 exhibited zero to 40 percent 

CHESNAVFACENGCOM 

NAVSURWARCEN Sits 5 

33 07800-00 



deviations, which are acceptable relative concentration deviations. The four outlying values may 
be attributed to particle effect of two separate aliquots within the same sample. See the data 
tables provided in Appendix G. 

Evaluation of Laboratorv Data 

Data quality objectives for the project fall under the level B data package. The data 
receivables met specified criteria under typical Contract Laboratory Procedures/Protocol 
(EPAKLP Region I), even though 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 calibration criteria. All criteria 
were acceptable, with the exception of the MS/MSDs. Two sets of MS/MSDs were completed 
with recoveries yielding zero to 411 percent. These recoveries were due to the minute amount 
(10 micrograms, or 0.1 mg/kg final concentration) of silver added to two randomly-selected 
samples prior to sample preparation. The samples selected for spiking had reported silver 
concentrations of approximately 100 mg/kg each. The addition of 0.1 mg/kg to 100 mg/kg does 
not allow for precise evaluation of spiked material/matrix or any inter-element effects that may 
exist. It does suggest that there is slight concentration variability between aliquots of the same 
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 breached and EPA spiking criteria 
were met. 

Other Oualitv Assurance Tasks 

Quality assurance was also performed on data generated from Contractor-acquired 
samples of solidified and stabilized treated material. ABBES 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. The TCLP data are provided with the other analytical data 
in Appendix G. 

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 excavation and S/S treatment procedures 
could generate significant quantities of potentially contaminated dust. A requirement of the 
project specifications included the prevention of airborne silver contamination from reaching 
levels dangerous to on-site personnel. 
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In addition to the particulate concentration measurements made by the Contractor, 
ABBES personnel set up three mini-ram units along the perimeter of the exclusion zone. These 
instruments were activated at the 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 TWA 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 concentration of 6 x 106 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 (Appendix J). 
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APPENDIX A: SUBMITTAL; REVIEW CORRESPONDENCE 



November 2, 1992 

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

Subject: Remedial Work Plan Deficiencies, Naval Surface Warfare Center, Indian Head, MD. 
Building 73 l/Silver-contaminated Drainage Ditch 
Contract No. ND62477-9 lD0043 

Dear Jim: 

As oversight contractor for the silver-contaminated drainage ditch (Building 73 1) 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 Specijkations: 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: 

l Section 01012 A general schedule for all remedial tasks is required, as specified in subsec- 
tion 1.3.1.1. This schedule has not been provided in the Remedial Work 
Plan. 

l Section 01410 The Sampling and Analysis Plan does not fully meet the specitications. 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 samplin g, 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 identification procedures. A mini- 
mum process would include a field notebook documenting all relevant 
sampling information. 

ABB Environmental Services Inc. 

’ -100 1611 Sveet N W Teleunme (2021 797 6500 Fax 1202: 797-6501 
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l Section 01510 

l Section 02081 

l Section 02082 

l Section 02205 

l 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 01510-l) 
of 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 is to 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 man-made length of the drainage 
ditch is required. The areas to be excavated are clearly 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 S/S plan items: 

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

Details of S/S methodologies, procedures, and sequence necessary to 
accomplish remediation work activities; 

A construction schedule identifying the critical path for all 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 Proctor Test results 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: 

0 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 cover. n 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. 

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

a 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. 

0 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, 
please do not hesitate to call either myself or Franc0 Godoy. My direct telephone number is (202) 
797-6530. 

Sincerely, 

Douglas von Bushberger 
Environmental Engineer 

cc: Shawn Jorgensen 
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AMERICAN ENVIRONMENTAL NETWORK ANALYTICAL LABORATORY 
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 research 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 (QA/QC) Program 

that insures documented quaiity control measures at all levels. 

Specifically, the objectives of the American Environmental Network, Inc. QA/QC 

Program are to: 

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

analytical system in a cost effective manner. 

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

the reliability and reproducibility of data. 

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

completeness, precision, accuracy, representativeness, comparability and 

dependability. 
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The purpose of this manual is to explain management policy and to define the 

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

elements necessary to fulfill American Environmental Network’s responsibility to 

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

provides a means for creating mutual understanding regarding our quality 

assurance program and 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. It provides 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 

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 QA/QC activities are described below. 

2.2 Responsibilitv and Authoritv 

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 

Assurance 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 revisions of applicable regulations. A formal review of 

the program is performed annually. 
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The QAh4 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: 

0 maintain complete and up-to-date files on all quality aspects 
of the laboratory 
preparing written documents defining QA/QC procedures 
reviewing and approving Standard Operating Procedures 
maintaining copies of all current SOPS 
scheduling and performance of in-house quality audits 
training employees in QA/QC techniques 
overseeing inter-laboratory testing programs 
maintaining current knowledge of approved methods 

2.2.3 The responsibility for compliance to the general workmanship 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 QA/QC program. 

This responsibility is met through the following steps: 

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

accomplish required tasks 
0 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 

0 efficiently responding to corrective action requirements 
identified by QAM 
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2.2.4 

0 assignment of SOP writing to the appropriate laboratory 
personnel 

0 review and approval of SOPS 

The laboratorv suuervisor 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. All 

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 the 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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3.0 PERSONNEL AND TRAINING/TESTING 

3.1 Oualifications 

Persons within American Environmental Network, Inc. who perform 

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 GUMS Operator shall have at least one year experience in the 
operation of GUMS 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 the operation of atomic 
absorption equipment on environmental samples by flame and/or 
flameiess 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 formal training course 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. 
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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 GUMS 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 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 job 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 
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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 

analyte 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 

certification 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 needed 

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 communications, motivating subordinates, giving 

orders and instructions, coaching, assessing employee performance and 

goal setting, project management, and budgeting. 
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rltaune L 

TRAINING DOCUMENTATION FORM 
AMERICAN ENVIRONMENTAL NETWORK, INC 

ANALYST NAME SECTION 

I-IATF l-IF HIRF .IfNl TIT1 F 

PARAMETER FOR 
CERTIFICATION 

CC ..- -. . . . . . - 

ANALMICAL 
METHOD 

DATE 
QUALIFIED 

--- . ..-- 

CERTIFIED BY QA REVIEW 
INITIALS/DATE INITIALS/DATE 

AENI SOP 
REVIEW 

INITIALS/DATE 

DATE TO 
REQUALIFY 



n 0 WORK AUTHORIZATION POLICY 

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 responsible for notifying 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 #, customer contract, 

etc.) that contain the contract requirements. 
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5.0 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/analysts 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 routines to be followed in each department. There are 

SOPS covering ail facets of the organization, from sample 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 QA Manager, who, in turn, circulates a copy of 

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

and management comments are returned to the SOP initiator 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. 

In 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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6.0 INSTRUIvIENTATION CONTROL 

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 

Certified standards will be used for all primary calibrations. NIST, NIST- 

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

calibrations or verification 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 actions, 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 logbooks 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. 

0 Purity. 

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

0 Concentration, if in solution form. 
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o Solvent, when appropriate. 

Calibration protocols are 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, blanks, ICVs, CCV’s, surrogates, and laboratory control samples. 
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TABLE 1 
QUALITY ASSURANCE CRITERIA 

Metalsflnorganics 

Acclivily 

Graphilc Fur~a: AAS 

cnmrlive Action’ 

A. Standard Curve 

I. Calihralion Blank 

2. 4 points through linear range or response 

Each run I. Standards must bracket the samples being analyzed. 

2. One standard musl be al or near the dctccllon Innil. 

3. If standards are not linear. remake standards, recalibrate 

instrument and verify new curve wilh ICV. Slandard curve is 

acceplahle if ICV is + 10% of lrue value. 

3. Corrclalinn cncfficicnl (r) musl be ~0.995 

Each run, aflcr 
curve 

2. NOI proccsscd through lhr ;m;tlys 

<:. (‘c~itnuing CAlhralion Vcrifiralion (C(Y) I per IO aamplcx (or I. May Ir prep;ucd from same solulton AS s~;mhd 

more frcqucnl) CUNC. 

2. MIISI IW al nud-range on sl;mdard curve 

D. Mclhtd Hlrnk 

IX. Sample duplicate 

3. a. Rccalihrale inswument 

b. Rerun ICV: must Ix within +lO% of lrue value. 

c. If still unacccplehlc rcmakc srandards and ICV 

3. a. Rerun CCV; must be +lW% of lruc value. 

h. If slill unacccplnblc. rccrlihrale inslrumcnl and rerun iill 

samples since lasl acccplablc calibralion cheek. 

3. Must lw wilhm +iO% of true wluc 

I per batch or per 

20 samples, 
whichever is less 

I. MUSI be < CRDI>. 

2. If the blank is 1 CRDL. hul the sample is > IOX the 

blank reading, Ihe blank is considered acccplable. 

2. a. If Hank is out of control, repcal blank and sample 

digestion. 

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

Discrepancy Report. 

I per 20 samples or 

per batch 

I. Musl agree lo within 220 RFD for waler and sml. 

2. Samples outside of control limil are noted in case 

narralive. 

l Number or corrective action corresponds IO respective acceptance crilcrion. 
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TABLE 1 
QUALITY ASSURANCE CRITERIA 

Metals/Inorganics 

Aclivity FWqU~ 

D. Method Blank 1 per batch or per 

20 sanlples. 
whichcvcr is less 

1;. Sample duplicate 

G. I ;Ihor;nory crmtrol sample (LCS) 

Gtld Vapr MS: Mercury 

A. Standard Curve 

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

0. Initial Calibration Verification (ICV) 

I p’r 20 samples or I. Must agree IO +20 RPD for Water. 

per batch 2. MUSI agree IO 250 RI’D for Soil. 

I per 20 samples per 
batch, or per malrix 
lypc. whichcvcr is 
IGel 

I. Recovery must he within +2.5’%. of Iruc value. 
2. Slake rccovcrics are calculaled versus Ihc origm;rl 

sample (do not USC the avcragc of dupl~ca~c s:mplcs). 

I per hatch or per 

20 digested samples. 
whichcvcr ib grcatcr 

I. Rccovcry must bc wilhin tLO’J+ ol true value. 

Aaeptana: Crileria 

1. Must be < detection limit. 

2. If the blank is 1 detection limit. but the &?mple is 

> IOX the blank reading, the blank is considcrcd 
acceptable. 

crwrndive A&m’ 

2. a. If blank is OUI of control, repeat blank and sample 

digestion. 
b. If there is no more sample, note the event in IIIC Non- 

conformance Repott. 

1-2 If soils or waste samples are out 0r control, llag resulls tn 
report. 

I-2 lr soils or waste samples arc oul 0r conircll. Ilay rcsulls in 
report. 

1. a. Rerun LCS. 

Each run I. Each standard should be based on IWO rcadmgs. 

2. Standards must bracket lhc range of the samples 

bcin-gtlyzed. 
3. One standard should be al or near the detection 

limit. 

Immediately 

following calibration 

curve 

4. Correlalion coefficient (r) musl be 20.995. 

I. Made of different siock than standard curve. 

2. Must be a different concentration than points on 

standard curve. 

3. Must be within 220% of true value. 

h. If still OUI of control, samples digested wih ih;ri II’S rnuxl 

be rcdigestcd and rerun. If there is no more sample. ru,tr 

I hc event in a Non-conformance Report. 

4. If slandard curve correlation is ~0.99s standard cutvc Aould 
be rerun. 

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

C. Continuing Calibration Verification (CCV) I per 10 samples (or 

more frequently) 

I. May be made for ICV stock or standard curve stock. 

2. May be same concentration as a point on the 
standard curve; must be within the range of the 
standard curve. 

3. Recovery must be within 220% of the true value. 

3 a. If CCV is not within 220% of true value, rerun CCV. 
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TABLE 1 
QUALITY ASSURANCE CRlTERIA 

Metals/Tnorganics 

ACliVilY 

D. Sample Duplicale 

IklpleflCy Acazplana: Crilcria 

I per 20 samples or I. Must agree IO 220 RPD for waler. 
balch 2. MUSI agree IO +50 RPD ror soil. 

Gmive Action’ 

1-2 If soils or waste samples are OUI of conlrol, nole the results 

in report. 

E. Matrix Spike I per 20 samples. 

per batch. or per 
malrix lype, 

whichcvcr is Icas~ 

I<ccovcry must be +2.5X Or lruc wluc 

I per digcslion hlcli Mud be c 01. 

I per J~gc~l~on 

batch. 

Rccovc~~ mu.9 IW +2S 5. - 

I-2 lr soils or waste samples are out 0r conlrol. nolc ihc rcsulls 
in report. 

If bl;mk rcsuh is 1 DI.. then all associalcd zamldcs ~IUSI Iv 

rcdigc5led. 

ir I.<3 is oui Or conlrol, redigest 411 ;~ssoc~aicd smplcs 

23 



TABLE 1 
QUALITY ASSURANCE CRlTERIA 

Organics Parameters 

Activitv Fmuenev Aaxptana: Cxitcria ctwrcdivc A&d 

Organic Paramelen 

SW 8010 

SW 8015 

SW 8020 

Method Hlank One run will, each 

set 

No analyrcs above the large1 dctcction limi1s 

MS/TvtSII (UC level III-IV) 

I CS (al~kcd blank) 

Mcrhtvl 8240 

Calil~ralion 

IniliA 

Tuning Check and Sys1em I’crtormance Checks 

Daily Calibration 

Cahbration Blank 

Full calibr;uu~n wrth 
each analy1ical run 

Wilh QC ICVCIX III 

IV. 

Once per week when 

samples arc run 

As necessary I. RI: calculated ior each compound. 
2. SPCC’s RF >O._U)O (0.250 tar Rrornotorm). 

3. CCC % RSD c 30%. 

Once per day 

Immediately 
following the 1une 

Once per day 

Per CIA rcquiremenls 

I. SPCC’s RF ~0.300. 

2. CCC % RSD ~25% 

No large1 compounds presen1 over the 

target detection limit. 

With each sample (See allached) 

OUI of control MS/MSD results arc rcporlcd in C;ISC IM~~;\IIVC 

2 & 3. Recalihra1e if SPCC’s or CCC are OUI 01 ccm1rol. 

Rerun un1il.acceptable 1une has been achicxd. 

If out of control, the calibralion rerun. 

No samples run until acceplable calibration blank has been 

achieved. 

Sample is rerun 
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TABLE 1 
QUALITY ASSURANCE CRITERIA 

Organics Parameters 

Acrivi~v f+qucncy Am‘prance Glcria crwrodive A&ion’ 

MWWD L One per 20 samples 

for OC Iwcls III and 

IV 

(See attached). Data flagged and discussed in case narralive 

Mcthcwl H-270 

Inrlial 

‘I‘unmg cheek .111d syxtcm performance cheek 

I):rily Calibralicnl 

(‘ahbralic~n Hlank 

Method l\l.~nk 

As newswry 

Oncr per tl,rv 

Inimcdi;ucly 
I~~llowing the lunc 

Oncr per 11.1v 

I’cr exlraction blanks 

Wilh every sample 

MS/hISD One per 20 samples 

I, RFs c;~lcul;~icd for each compound. 

2 SI’CC’S RF LO 1t5. 
3. CCC: ‘3 RSD < 3O’Z. 

I’cr Cl.1’ requircnicnls Rerun until an acceptable tune has bcccn achieved 

I SI’CC‘S 1~1: 2 11.05 

2. ccc %.D <25%. 

If out-of-c0nirol lhe calibration ra rcrnn. 

No target compounds present over 111~ target dctcction 

limrl. 

No target compounds present over the largei detection 

limil. 

One surrogale may he out in each fraclion (musl have 

recovery 210%) 

(See attached) 

(See attached) 

2 & 3. Recalibrate II SI’CC’s or CCC’s are out-of-conlrcbl 

No samples run until acccptahlc calibration blank has been 

achiwcd. 

Rlank is rerun. If still out of control, then the extraction batch 

is rcextractcd and rerun. 

ir surrogates are out-of-control, sample is rerun. 

if recoveries are < 10% or two in a fraclion are oul-of-control, 

the sample is re-attacted. 

Data flagged and discussed in the case narrative. 
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Aclivilv Frequencv 

Calibration 

MS/MSD 

LCS 

One run with cacti cxlraclion 

I-3 point curve 

I l’c’r 21, a.rmplcs 

vcr~licaliw~ 01 ncwl~ prcparcd 

rlandard curve 

One run with each exlraclion SCI 

5 poinl curve 

One per 20 samples 

Verification of newly prepared 

standard curve 

Table 1 
QUALITY ASSURANCE CRITERIA 

Organics 

Acccplancc Criteria Corrective Action 

No snalytcs ahove target dclcction hmils Rrporl discrepancies in set narrative flag dala “R” 

Projccl Specific I’ntjecl Specific 

I’rojccl Spcil~~ R~w~lis In projccl lilt 

Per EPA Sl~;~cs. I’l-cp,trc IICW culvc 

No analyics alwvc large1 detcclion limils Rcporl discrepancies in 

nat-rallvc; llag data “B” 

Projecl Specific Projecl Specific 

Project Specific Resulls in project file 

Per EPA specs; 

compound specific 

Prepare new cuwe 
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FIGURE 3 
FURNACE QC FLOW CHART 

Furnace Atomic Absorptron Analysis Scheme 

Prepare and anaiyze 
Sample and one Spike 

(2xCRDL) 
Double injections required 

I 

ANALYSES WITHIN 
CALIBRATION RANGE 

YES 

NO DILUTE SAMPLE 
AND SPIKE 

RECOVERY OF SPIKE IF YES, REPEAT ONLY ONCE 
LESS THAN 40% 

l 

IF STILL YES FLAG DATA 
WITH AN ‘E 

NO NO . REPORT RESULTS 
DOWN TO IDL 

SAMPLE ABSORBANCE OR 
CONCENTRATION LESS THAN YES 
50% OF SPIKE ABSORBANCE 

OR CONCENTRATION 

I I 

SPIKE RECOVERY 
LESS THAN 85% OR 

GREATER THAN 115% 

YES REPORT RESULTS 
DOWN TO IDL 
FLAG WtTH ‘A 

SPIKE RECOVERY QUANTITATE FROM 
LESS THAN 95% OR NO 

GREATER THAN 115% 
, CALlSRATION CURVE 

AND REPORT DOWN 
TO IDL 

(ONLY SINGLE INJECflONS REOUIREDI 

CORRELATION COEFFICIENT IF YES, REPEAT ONLY ONCE 
LESS THAN 0.995 

IF STILL YES FLAG DATA 
WlTH ‘A 

I FLAG DATA WITH ‘S’ I 
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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 information is kept in a logbook 

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

instrument. 

The persons responsible for performing calibrarion, 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 equipment. 

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 manufacturers 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, how and 

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. tt includes four gas 

chromatograph/mass spectrometers, eight gas chromatographs, three high 

pressure liquid chromatographs, two GFAA and one CVAA 

spectrophotometers and two inductively-coupled plasma emission 

spectrometers. This apparent redundancy of instrumentation is essential for 

handling large volumes of sampies and fast turn-around requirements. 

Laboratorv Instrumentation 

GAS CHROMATOGIW’HS 

0 8 units, Hewlett Packard 5890 
0 fully automated with 7673 and 7673A autosamplers 
0 multiple general and specific detectors: 

Hall Detectors 
Electron Capture 
Flame Ionization 
Nitrogen/Phosphorus 
Photoionization 

0 All units are microprocessor or computer (IBM PC-At/Dionex 
software) controlled 

0 Capillary and packed column capabilities 
0 Purge and trap concentrator systems with autosamplers: 

1 Tekmar LSC-2/ALS for volatile analysis by GC 
1 Ot system 

GAS CHROMATOGFUWHS/MASS SPECTROMETERS: 

0 4 units, Hewlett-Packard 5985 (I), 5995 (11, and 5970 (2) 
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0 Hewlett-Packard RTE-A Data System with 1 disk drive, 1 HP2932A 
printer, 2 
laser jet printers, Think Jet printer and 4 HP terminals 

0 9-track tape units and floppy-disk deliverables capability 
0 NBS Weily Library 
0 CI/EI dual source, 10-1000 amu on HP 5985 
0 Purge and trap concentrator systems with autosamplers : 

2 Tekmar LCS-2/ALS and LCS400/ALS 
0 automated heated purge and trap capability 

HIGH PRESSURE LIQUID CHROMATOGRAPHS (HPLC) 

0 Waters pumps 
0 1 pump and solvent conditioner for up to quaternary gradient 
0 autosamplers: Waters WISP 
0 column-switching capabilities 
0 column ovens 
0 computer-automated and controlled (Maxima chromatography data 

system and NEC Power-mate SX Plus) 

INDUCTIVELY COUPLED ARGON PLASMA EMISSION SPECTROMETER (ICI’) 

Perkin Elmer 6500 and Plasma II 
0 computer controlled 
0 high resolution optics 

ATOMIC ABSORPTION SPECTROPHOTOMETERS (AAS) 

Perkin Elmer 5000 and 3030 
0 2 graphite furnaces 
0 fully automated, computer or microprocessor controlled 

Perkin Elmer 3100 Mercury Analyzer 
0 fully automated 

ION CHROMATOGRAPH 

Dionex 4000 I 
0 fully automated 
0 microprocessor controlled 
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INFRARED SPECI-ROPHOTOMETER 

Perkin Elmer 
0 ratio recording 

UVMS SPECXROPHOTOMETER 

Varian 6000 

MISCELLANEOUS 

0 Electronic Analytical Balance 
0 Ph Meters/Ion Specific Electrodes 
0 Centrifuges 
0 Incubators 
0 Ultrasonic Disrupters 
0 Rotary Evaporators 
0 Shakers 
0 TCLP Extractors 
0 ZHE TCLP Extractors 
0 Furnaces and Ovens 

COMPUTER EQUIPMENT 

American Environmental Network, Inc. maintains an extensive inventory of 
microcomputer equipment. 
listing of this equipment. 

Refer to the following table for a complete 
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TABLE 2 

AMERICAN ENVIRONMENTAL NETWORK, INC. 
COMPUTER EQUIPMENT LIST 

Date: July 1, 1992 

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) 

ARC 

ARC 

ARC 

ARC 

ARC 

Everex 

Everex 

Everex 

Everex 

Generic 

Compaq 

Compaq 

Dell 

Dell 

NEC 

X Turbo 

X Turbo 

X Turbo 

X Turbo 

X Turbo 

Sys 1800 

Sys 1800 

Sys 1800 

Sys 1800 

Deskpro 286 

Deskpro 286 

200 

200 

386SX - 16 

8088 

8088 

8088 

8088 

80286 

80286 

80286 

80286 

80286 

80286 

80286 

80286 

80286 

80286 

80386 

Mono 

Mono 

Mono 

Mono 

Mono 

Mono 

Mono 

CGA 

Mono 

EGA 

CVGA 

Mono 
VGA 

CVGA 

CVGA 

CVGA 

640 Kb 5.25” 360 K NA 

NA 640 Kb 5.25” 360 K NA 

NA 640 Kb 5.25” 360 K NA 

NA 640 Kb 5.25” 360 K 8087 

40 I Mb 5.25” I .2Ml5.25” 360K 80287 

80 2 Mb 5.25” I .2M13.5” 1.44M 80287 

20 I Mb 5.25” I .2M/5.25” 360K 80287 

20 I Mb 5.25” 1.2M15.25” 360K 80287 

40 2 MB 5.25” 1.2MI5.25” 360K NA 

40 2 Mb 5.25” 1.2Mb 80287 

20 640 Kb 5.25” 1.2 Mb 80287 

40 1.5 Mb 5.25” 1.2 Mb 80287 

40 640 Kb 5.25” 1.2 Mb NA 

40 2 Mb 5.25” I.2 Mb NA 

30 2 Mb 5.25” 1.2 Mb 80387 



tTABLE (con) 

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 

Epson Equity 386-20 80386 CVGA 160 4 Mb 5.25” 1.2 Mb 80387 

Epson Equity 386-20 80386 CVGA 80 4 Mb 5.25” 1.2 Mb 80387 

Comtech 386-25 80386 CVGA I50 4Mb 3.5” l.44M 80387 

Comtech 386-25 80386 CVGA 40 4Mb 5.25” 1.2M NA 

Comtex 386-33 80386 Mono 465 8Mb 5.25” l.2M 803 a7 
VGA 

Compaq Deskpro 386s 80386 CVGA I IO 2 Mb 5.25” 1.2MI3.5” 1.44M NA 



7.0 DATAREDUCTION CONTROL 

7.1 Qualitv 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 

OOS/SO, 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 formar, with provisions for revision, as 

needed, and with a record of the official distribution. 

7.2 Sample Chain of Custody 

From the moment a 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: 

0 It is in the actual possession of the analyst. 

0 It is in view of the laboratory analyst. 

0 It was placed in a secure location, after being in one’s possession. 

0 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 this individual is fully aware of 

all custody requirements. In addition to receiving samples, receiving 

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 regulated 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. If any doubt exists as to the extent of 

contamination, samples should be treated as hazardous. 

Samples not designated as environmental samples 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-or 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 

form. 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. 

Information is logged into the laboratory sample management system and 

includes the following: 

1) 
21 
3) 
4) 
5) 
6) 
7) 
8) 
9) 

laboratory number 
field sample number (client ID) 
sample matrix 
parameter(s) of interest (analyses) 
sample receipt date 
sample storage location in laboratory 
sample custodian initials (hard copy only) 
sampling site or organization 
Quality Control level requested comments. 

This information 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. in 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 this sheet. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

project, project information 

client 

client ID vs. American Environmental Network’s number 

date sampled 

date received 

date due 

analytes requested 

sample location 

QC level required 

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 the samples have been logged in, the sample custodian places the 

samples in the correct locked holding area. Volatile samples are kept 

separate from the 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 

5. Flammable Liquid 

6. Oxidizer 

7. Flammable Solid 

8. Corrosive Material (liquid) 

9. Poison ‘B’ 

10. Corrosive Material (solid) 
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7.3 Samnle Management 

American Environmental Network, Inc. uses several techniques as part 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 the sample, the paperwork is 

verified against clienr requests by the project manager. Verified paperwork 

is then sent to the appropriate lab supervisor and project manager. Each 

supervisor is responsible 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, the SMS 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 fiie, 

which is kept by the project manager. The 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 He. A 

weekly Project Status Report Update tracks dates for reporting and 

invoicing. 
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7.4 Data Processing 

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 data. 

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, instrument 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, AA, 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 graphite furnace and ICP analyses. 

Final calculation of results for ICP, GFAA, and CVAA are recorded directly 

on their respective printouts. This includes instrument identification, 

American Environmental Network, Inc. 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 Sheets. 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, GUMS mass spectra, IR 

printouts, and HPLC printouts are generated. All instrument printouts and 
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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 Renortinq 

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 the QC 

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: 

0 Transcriptions are checked for accuracy and use of appropriate units. 

0 QC data are reviewed to assure that internal specifications and 
contract requirements have been met. 

0 Project Discrepancy Reports, if any, are reviewed for completion, 
corrective action, and impact upon results. Information contained in 
the Project Discrepancy Report may need to be included in the 
narrative report to the client. 
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0 Results make sense compared to historical information 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. 

Third Level Review 

The Project Manager then reviews the document against the specification 

on the contract directive. If all clienr specifications are met, the Project 

Manager releases the report. 
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8.0 REAGENT QUALITY CONTROL 

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 berween reagents purchased from vendors and 

those that involve preparation within the Laboratory. Purchased reagents 

can be of various grades, including analytical, spectral, and “nanopure”. 

The recipes for reagents and the analytical procedures should specie the 

grade of reagents, and the difference between reagents thar 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 not 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 reagents 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. In both cases, appropriate blanks will be 

run with each group of analyses. It is a requirement of the work plan to 

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 exhausted 

in the midst of a given effort, all conrroi and standards must be taken that 

would to permit intercomparison of data taken with different sets of 

reagents. 

8.3 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. 

b. 

C. 

d. 

Need for storage away from light. 

Refrigeration requirements. 

Container requirements; e.g., glass versus plastic. 

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. 
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All reagents, solvents and standards shall be dated (mm-ddyy), 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 

All laboratory-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), 

procedure designation (such as Method 103-Phosphate-Reagent A) if 

analytical information, shelf life information and discard date. 
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,.O ROUTINE INTERNAL QUALLTY CONTROL CHECKS 

9.1 Oualitv Control Samnies 

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 to determine how the results affect customer 

sample results. 

Renlicate 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. 

Intralaboratorv Analyses 

The Quality Assurance Manager will 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 results and observations. The 

QAM reports the findings directly to the President. 

Interlaboratory Analyses 

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 the submitted QC data and makes recommendations, suggests 

changes, and/or requires corrective action(s) based on results and 

observations. The QAM reports the findings directly to the President. 
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WI GC’MS VOLATILES 

Table -I 
SURROGATE SPlKE RECOVERY LIMITS 

Fraction Surrogate Compound Water Low/Medium Soil 

VOA Toluene-d8 88-I 10 81-117 
VOA 4-Bromotluorohcnzcnc 86-l 15 74-121 
VOA 1,2-Dichlnrocthanc-d1 76-I 14 70-121 

MATRIX SPlKE RECOVERY LIMITS 

Fraction Matrix Spike Compound Water RPD W Soil RPD S 

VOA l,l-Dichloroerhenc 61-145 514 59-172 (22 
VOA Trichlorethenc 71-120 114 62-137 ~24 
VOA Chlorobenzene 75-l30 513 60- 133 521 
VOA Toiuene 76-125 111 66-142 521 



8270 GCMS SEMIVOLATlLEs 

Tahle 4 
SURROGATE SPIKE RECOVERY LIMITS 

Fraction Matrix Spike Compound Water Low/Medium Soil 

BN 
BN 
BN 
Acid 
Acid 
Acid 

Nitrobenzene-dS 
2-Fluorobiphhenyl 
p-Terphenly-d I4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Trihromophcnol 

35-114 23-120 
43-l I6 30-115 
33-I-11 18-137 
1 o-94 24-113 
II-IO0 25-121 
1 o- I23 19-122 

MATRIX SPIKE RECOVERY LIMITS 

Fraction Matri.. Spike Compound Waler RPD W Soil RPD S 

BN 
BN 
BN 
BN 
BN 
BN 
Acid 
Acid 
Acid 
Acid 
Acid 

1,2,4-Trichlorohcnzcnc 39-93 
Acenaphlhene 46-l IS 
2,CDinitrotoluene 24-96 
Pyrene 26-l 27 
N-Nitroso-Di-n-Propylaminc 41-l lG 
1,4-Dichlorobenxne 36-97 
Pentachlorophenol 9-103 
Phenol 11.89 
2-Chlorophcnol 27-123 
4-Chloro-3-Mclhylphcncll 23-97 
4-Nitrophcnol IO-SO 

35-107 (23 
31-137 519 
28-89 547 
35-142 136 
41-125 ~38 
28-104 127 
17-109 547 
26-90 (35 
25-102 150 
26-103 133 
1 l-114 550 
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9.2 Determination of Detecrion and Ouantitation Limits 

An Instrument Detection Limit (IDL) is the smallest signal which is reliably 

detected above rhe background noise. Instrument Detection Limits are measured 

primarily for metals analyzed by atomic absorption spectrophotometry (AAS) and 

inductively coupled plasma (ICP). The IDL should be determined when new 

equipment is acquired, 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 rhe 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 berween 

each replicate. 

o The average of the daily standard deviation is multiplied by three to obtain the 

IDL. 

A Method Detection Limit (MDL) is the minimum concentration that can be 

measured with 99% confidence that the analyte is greater than zero. MDL’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 4OCFR 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 l-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-l degrees of freedom) to obtain the MDL. 

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 laboratory MDL. The MDL study verifies the capability of 

the laborarory to detect the compounds at the quantitation limit. Usually, one of 

the calibration standards in each run is performed at the quantitation limit. 

9.3 Oualitv Assessment 

o Accuracy 
o Representativenes 
0 Precision 
o Comparability 
0 Completeness 

All measurements generared 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 reliability of the data being generated. 

Accuracy: The agreemenr between 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: 

Percent Recovery = concentration measured x 1oo% 
known (true value) 

NOTE: For matrix spikes, sample background concentration must be 

corrected for prior to determining % recovery. 

Precision: The degree of muruai 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 

assessment: duplicate samples (digested and undigested), matrix 

or blank spike duplicates. 

Precision is calculated by: 

RpD = isample - d”piicateI x loo% 
(smnple + duplicate) / 2 

for precision 

spike duplicates, 

Comnieteness: The measurement of the amount of valid data obtained from a 

sysrem 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 quanrity 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 loo%, however, a level of 90% should be considered 

acceptable. 

Completeness = number of successful measurements x 100% 
number of requested analyses 

Reuresentativeness: The expression of the degree to which data accurately and 

precisely represents an environmental or process condition. Field sampling 

operations have a major impact on data representativeness. Factors including site 

selection, sample homogenization, sampling tools, equipment cleaning 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 spatula. 

Comwrabilitv: 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.: 

0 Standardized EPA approved merhodology for sample preservation, holding 
times, analysis. 

0 Consistent reporting units for each parameter in similar matrices. 

0 EPA- or NIST-traceable standards when available. 

0 Frequent analysis of outside source QC samples. 

0 Participation in interlaboratory performance evaluation studies. 

0 Frequent performance and system audits. 
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9.4 Qualitv Control Charts 

To date, control charts have been kepr on a per client basis or per contract basis. 

It is American Environmental Network Inc.3 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 separately. Control limits .are statistically calculated from a minimum of 5 

initial data points and every 20 data points thereafter. 

Control limits for accuracy are defined as follows: 

warning limits = men)1 (F) * 1.96(standrrrd deviation) (1.960) 

control limits = mean (i) &3.06(stnndard deviation) (3.060) 

Results which exceed the warning limits but not the control limits alert the 

analyst to potential problems. Sample results are accepted, but the procedures 

and standards are checked. If the lab control sample exceeds the control limit, 

the analyst, supervisor, and QA Manager investigate potential causes of the 

problem. After the cause is determined and corrected, 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: 
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Values outside of control limits. 
Four (4) or more consecutive points on one side of the midpoint range of the 

chart. 
Gradually increasing or decreasing response. 
Cyclical patterns. 
Broadened range of response. 

In analyses where multi-analyte results are determined the following control 

situations arise: 

0 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 wirh a reference to the investigation and to the fact 
that the method met control criteria. 

0 If data points for fewer than two-thirds of the analytes are classified as in 
control (more than one-third meet one of the out-of-control conditions), the 
Method is considered 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 situarion occurred may be processed after the 
instrumental system is repaired and recalibrated, providing holding times 
are not exceeded. If no specific cause can be assigned, the insrmment 
should be recalibrated 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. The out-of-control 

situation and corrective actions taken must be fully documented. No data points 

from an out-of-control lot will be used to update 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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Precision 

Control charts for precision are plots of the relative percent difference (RPD) 

between pairs of sample duplicates or matrix spike duplicates. Relative Percent 

Difference is calculated as 100% x (range/average). Each matrix should be 

plotted separately. Also, since precision is typically concentration-dependent, care 

must be taken to chart low-level and high-level samples separately. 

The control levels for precision are defined as: 

warning limits = RPD x 2.51 

control limits = RPD x 3.27. 
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10.0 RECORDS 

10.1 Laboratorv Notebooks 

10.2 Instrument Logbook 

Each analyst is assigned a bound notebook to assure the integrity of his/her 

records. The notebook entries are written in ink and contain the procedures used, 

date of analysis or extraction, name of analyst, and name of the contract. 

Calculations and results are also reported. Other note keeping procedures may be 

used upon client request. Some analyses, due to their repetitive scheduling, have 

notebooks already formatted for use by analyst. 

Each instrument or apparatus which requires maintenance, standardization, tuning 

or calibration will have a logbook maintained. This logbook will contain 

documentation of the instrument’s performance and maintenance. 

10.3 Standard Lopbook 

Logbooks containing dates for standard preparations are maintained. In general, 

the logbooks contain: 

a. Date of preparation. 

b. Preparer’s initial. 

C. Volumes, weights, solvents, etc. 

d. Purpose or procedure for which the standards or reagents are to be used. 

e. Source of standards (vendors, lot, purity). 

60 



10.4 Chain-of-Custodv/Sample Logbook 

The sample logbook for routine and chain-of-custody samples contains the 

following information: 

Client name, contract 

Date received, date due, date sampled 

Sample location (after log-in) 

AENI’s No. (sequential), Client No. (off chain-of-custody) 

Analytes to be derermined 

Matrix, pH, container rype 

Comrnents 

Client specific information 

Log-in and data input personnel initials 

This information is then put into the computer and analyte specific reports and 

client reports may be generated from it. The Project Manager certifies and signs 

off on all computer entries and result reports generated from the sample 

management system. 
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11.0 QUAIJTY ASSUR4NCE AUDITS 

11.1 Internal Audits 

The correct operation and full implementation of the internal Quality 

Assurance/Quality Control Procedures outlined in this manual and in Project 

Standard Operating Procedures will be confirmed by semi-annual audits conducted 

by the Quality Assurance Manager. The QAM will generate a report on the basis 

of these audits which will be submitted to the President along with a plan for 

corrective actions where necessary. 

The basis for the Quality Assurance audit may include the American 

Environmental Network, Inc. Quality Assurance/Quality Control Procedures 

Manual, Standard Operation Procedures Manuals, technical specifications 

contained in contracts, and good laboratory practices. Technical files, documents 

facilities and personnel will be available to the auditor upon request and at the 

discretion of the President. The proper functioning of the QC system will be 

assured by reviewing: 

Adherence to standard operating procedures detailed in the procedures 
manuals. 

Organization chart identifying responsible personnel. 

Sign-offs by appropriate personnel on data sheets and sample progress 
record. 

Document filing storage and retrieval systems. 

Evidence of report review before finalization. 

Quality status reports. 

Documenration of precision, accuracy and completeness. 

Records of deficiencies, analytical events out of control, and corrective 
actions required and taken. 
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0 Evidence of instrument and analyst certification and technical training. 

0 Laboratory facilities and equipment. 

The audit report submitted to the President will contain finding of deficiencies 

and will state corrective actions to be taken and/or new procedures to be 

imple’mented. A reasonable time limit will be recommended by the auditor for 

completion of such actions. 

11.2 Audits of Subconrractors 

Analysis performed by subconrracrors should meet or exceed the requirements of 

American Environmental Network Inc.3 QA/QC program. Potential organizations 

will be screened and suitable candidates identified by the Marketing Department. 

The QA Manager will evaluate the QA Program of the subcontractor through 

review of the laboratory’s written Quality Assurance Plan, typical SOP’s, USEPA 

performance evaluation sample results or State Certification. If PE results are not 

available, American Environmental Network, Inc. may submit blind PE samples to 

the subcontractor as necessary. 

Under certain contracts, American Environmental Network, Inc. may be a 

subcontractor. In these instances, the Prime Contractor also has the right to 

evaluate American Environmental Network Inc.? subcontractor according the their 

SOP’S. 
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12.0 COFLRECZ’TIW ACITON 

Documentation of analytical problems and corrective action taken is an essential part of 

the data record for each project. Identification, implementation, and monitoring of the 

actions that could have prevented the analytical problem provide a method for 

improving the quality of laboratory performance. A Corrective Action Report sheet has 

been designed to record problems, corrective actions, impact on analytical results, and 

suggested preventive actions for the future. A copy of this report sheet is included as 

Figure 6. 

The Corrective Action Report must show complete background information about the 

event, including date and shift, analysis and phase, the client name, the sample 

identification number, and a description of the event which occurred. The report must 

further include the corrective action taken; indication of the status of the system; an 

assessment of impact of analytical results; and suggestions for preventive action. 

The Corrective Action Report is initiated within the same shift as the occurrence by the 

person experiencing or noticing the discrepancy and completed by his or her supervisor. 

For example, the initiator provides the description of the event and corrective action 

taken and the supervisor adds the impacr and preventive action. 

The report is forwarded to the Laboratory Manager and the Project Manager , who 

assess the overall impact and need for follow-up. The Project Manager will contact the 

client if there is potential impacr on analytical results. Once the non-conformance 

situation has been resolved, a copy of the report is forwarded to the QA Manager. The 

QAM will review the Corrective Action Report to ascertain adequate resolution of each 

event and to detect trends. Any cases or apparent trends that the QAM feels require 

tiher investigation or follow-up are discussed with the Laboratory Manager and the 

supervisor. The Corrective Action Reports are filed in the QA office. All effective 
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preventive action is documented for all appropriate laboratory sections. Supervisors of 

each area are responsible for any SOP revision needed to reflect these preventive 

actions. 

Initial preventive action plans which are evaluated as being ineffective, cause an 

investigation to be performed to identify the cause of the problem and the effective 

preventive action. This investigation is led by the supervisor of the area where the 

initial problem occurred and the QAM. Progress of the investigation is reported to the 

General Manager and filed in the QA Office. 
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FIGURE 6 
CORRECTIVE ACTION RECORD 

AMERICAN ENVIRONMENTAL NETWORK, INC. 

NDlVlDUAL GENERATING COMMENTS: 
Section Supervisor ( ) Analyst ( ) Lab Manager ( ) CIA Officer ( ) Project Manager ( ) 

XJENT/AENI NUMBER(S): 

‘ROBLEM: 

t***************+******~***~*******~**************************************~~*******~*********************** 

Analyst Comments: 

4nalyst: Date: 
t*I****************t*******~~*************~*****~*****************************~***~*********~*********~~*** 
section Supervisor Comments/Action: 

Section Supervisor: Date: 
tt********************~~***************************~*******************************~**********~***~*~*****~** 
Laboratory Manager’s Comments/Action: 

iaboratory Manager: Date: 
***~~***t*****i***********t*********tt****~~***************~*~****************~~********~~***~**********~******** 

Quality Assurance Review and Approval: 

QA Officer: Date: 
*********~***t**********tt******~******~~*~***~***********~**********~*********~**********~~***~~~~~~******** 
Scheduled follow-up by CIAO: 
Findings: 

Date/Initials: 
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Appendix A 
HOLDING TIMES, PRESERVATION, AND CONTAINERS 

Holding Times, Containers, a.,4 Preservation Requirements 

Minimum 
Volume 
Required 

25mL 

Holding 
m Marrix 

W 

Method(s) 

SW9040 

Parameter 

PH 

Container Preservative 

P;G None analyze 
immediately in 
field 

S 
W 

SW9045 
EPA I 70. I Tcmpcrarurc I OOOmL P;G None analyze 

immedialely in 
field 

Sl1ccil.k 
Conduclivily 

Common Anions 
(Cl, SO,, NO,) 

ISnilahility 

Corro\ivily 

Rcucc ivicy 

W 

W 

w;s 

w;s 

w;s 

SW9050 IOOmL P;G Cool, 4°C 28 d;lys 

EPA301) 500111L P;G Cool, J°C 2X days 

SWII)IO 

SWI I IO 

SWIH46 

5OOmL;500~ 

jOOmL;SOOg 

IOOOmL;5OOg 

Cool, 4°C 

Cool, 4°C 

Cool, 4°C see CN-holding 
time 

Toxicity-TCLP 
extraction 
procedure 

w;s SW1310 
SW131 1 

IOOOmL 
per tcsl; 
1Kg 

G 

G 

Cool, J°C 

Cool, 4°C 

+scc following 
rablc on TCLP 
extraction holding 
rimes 

Soil Moislure 
Content 

S ASTM D2216 200 g P;G Airtight conraincr cool, 4°C ASAP 



Holdrng ‘1 tmes, Contamers, anU l’reservattorr r\ qulrements, Cont. 

Minimum 
Volume 
Required 

Holding 
Time Matrix Met hod@ Preservative Container Parameter 

Cyanide 

Phenols 

W 
S 

SW9010 
SW9010 

5WmL 
5OOg 

P;G Cool to 4°C NaOH to 14 days 
P;G pH>l2 14 days 

G only Cool to 4°C 
H,SO, to pH<2 

28 days 

HNO, lo pH<2 

W 
S 

s W9067 

IotIt)mL 
2fQLl 

P;G 
P;G 

P;G 

28 days 
13 days (plastic) 

Mercury 

ICP McIals 

W 
S 

s w7470 
SW7471 

IOOOmL 
200~~. 
lOOt;L 

W-HNOZ IO pH<2 6 months w.s SW6OIO 
di!;cstion: 
various SW&t6 
I~CI hods P;G 

ICP Mcl;rls 
(dissolved) W IO00 mL Field I’iltcr; 

HNO, IO pH<2 
6 months SWhOlO 

diScstion, 
various Sk46 
mcihods 

P;G 

Furnace AA (A& 
As, Cr, Ph. Sh, 
SC, Tl) 

ws IO00 mL 
200 g 

P;G 

P;G 

W-HNO, IO pH<2 

Field filter, HNO, to pH<2 

6 months 

6 months 

Various SW&l6 

Furnace 
(dissolved) 

W Various S W846 
methods 

1000 mL 



u 
0 

3 
W

I 
3 

m
 

3 
v) 



Holding Times, Containers, and Preservation Requirements, Cont. 

Parameter Matrix Met hod(s) 

Minimum 
Volume 
Required 

W SW35 10 or 350/ 
8088 

1tHN)mL 

S sw3550/8080 200~ 

GUMS 
Met hods: 
(GUI rwcd as 
;Ihovc) 

\‘ol;llilcs SW swx240, 8260 

Scmivolatilcs SW SW8250, H270 

l See Attached List for Organ&y 

XOmL 

ItH)OmL 

Container 

G 

G 

G 

G 

Preservative 
Holding 
m 

Teflon septa; cool IO 4°C 7 days 

Teflon SclJIiI; VOA vi;&; 
no hcadspacc; 4 drops 
wnccntratcd HCI 10 pH<2; 
L.ooI IO 4OC 

Tcllon scp~a; 0.00X’% 
N+&O,; cool IO 
4°C 

14 days 

14 days 

W=7 days 
S=14 days 



DEPARTMENT OF THE ARMY 
MlssoURi RIVER DIVISION. CORPS OF ENGINEERS 

P.O. BOX 103. DOWNTOWN STATION 

OMAHA. NEBRASKA aeiolao3 

REPLY To 
AmN-llON OF August 19, 1992 

Environmental, Hazardous, Toxic 
and Radioactive Waste Division 

American Environmental Network, Incorporated 
9151 Rumsey Road, Suite 150 
Columbia, Maryland 21045 1 
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 PARAMETERS MATRIX 

524.2 Volatile Organics water 
8240 Volatile Organics water 
8010 Halogenated Volatile Organics water 
8020 Aromatic Volatile Organics water 

8270 Semivolatile Organics water 
8270 Semivolatile Organics sediment 

8080 Organochlorine Pesticides water 
8080 Polychlorinated Biphenyls water 
8080 Polychlorinated Biphenyls sediment 
8150 Chlorinated Herbicides water 

SW-846 CLP TAL Metals1 water 
SW-846 CLP TAL Metals1 sediment 
9010/9012 Total and Amenable Cyanide water 

418.1 TRPH water 
418.1 TRPH sediment 

6010 Cation water 

8330 Explosives water 
8330 Explosives sediment 

TPH Total Petroleum Hydrocarbons water 
TPH Total Petroleum Hydrocarbons sediment 



-2- 

Remarks: 1. CLP TAL Metals: 23 EPA Contract Laboratory Program, Target Anatyte List (TAL) 
metals (aluninun, anitmony, arsenic, barium, berytlim, cabaius, catciua, chrmim, 

cobalt, copper, iron, Lead, magrmiua, manganese, mercury, nickei, potassim, Selenim, 

silver, sodiun, thalliun, vanadiun 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 18-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 necessary. 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 of any contracts from 
a USACE Contracting Officer. If you have any questions or 
comments, please contact Paulette Lewis at (402) 221-7494. 

Sincerely, 

Chief, Environmental, HTRW Division 
HTRW and Engineering Directorate 

Enclosure 



TABLE 1 t 
. STATE CERTIFICATIONS 

State 

Maryland 

Certification 
Number 

142 

Organization 
Authorizing 
Certification 

Maryland DHMH 

Virginia 00177 Virginia DGS 

‘ew Jersey 60423 New Jersey DEP 

California 196 California DHS 

Parameters 
Certified 

Drinking Water 
Metals 
Herbicides/Pesticides 
Wet Chemistry (Limited) 

Drinking Water 
Inorganics 
Organics - 
VOCs (Conditional) 

Drinking Water 
Wet Chemistry (Limited) 
Metals 
Organics 

Water Pollution 
Wet Chemistry (Limited) 
Metals 
Organics 

Hazardous Waste 
Organics (Partial) 
Inorganics 
Physical Properties 



State 

New York 

TABLE 1 (Cont’d) 
STATE CERTIF’ICATIONS, 

Certification 
Number +. 

Organization 
Authorizing 
Certification 

Parameters 
Certified 

10605 New York SDH Environmental Analysis 
Air and Emissions 
Including: 

Drinking Water 
Metals 
Non-Metals 
Microextractables 
Trihalomethanes 

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 
Haloethers 
Phthalate Esters 
Priority Pollutant 

Phenols 
Purgeable Aromatics 
Chlorophenoxy Acid 

Pesticides 
Purgeable Halocarbons 
Waste Water Misc. 

Analytes 
Chlorinated Hydrocarbon 

Pesticides 



Section 01410 Sampling and Analysis Plan 

Wastewater from the decontamination pads wiIl be collected in a 1000 gallon 
tank and sampled when the tank is full. The water will be sampled for silver 
(SW-846 7770) BOD (EPA 405.1) and TSS (EPA 160.1). The sample 
container for the silver samples will be 1 liter plastic laboratory certified 
clean bottle with HNO, added for preservative. The BOD and TSS sample 
container will be a 1 liter amber bottles with no preservative. 

The treated material analytical sampling will be performed every 100 cubic 
yards. The sample containers will be 8 oz. amber bottles. 

Samples will be alpha and numerically coded. This will be recorded on the 
sample container, the chain of custody and in the field notebook. 

Soil samples will be collected using disposable utensils and/or dedicated 
equipment. Samples will handled using new latex gloves and will be placed 
into laboratory certified clean bottles. Samples will be labeled and placed in 
a cooler containing ice to maintain the samples at 4 C. Chain of custody 
forms will be compiled and completed for all samples and will remain with 
sample/b0 ttles throughout shipping, sampling and analysis procedures. 

Section 013 10 The staging area for the contaminated soil will be as shown in Figure 1 and 
will be bermed with clean fill. The berm wilI be approximately 2 feet high 
and 3 feet wide at the base. Trucks delivering the contaminated soil to the 
staging area wiIl back onto the berm and dump into the staging area. The 
contaminated soil will be immediately moved to a stockpile within the staging 
area with a loader to allow access to the sta_ging area. The berm in the 
dumping area will be maintained so that the tires of the trucks do not 
contact the contaminated soil when dumping. 

The sump capacity in the decontamination pads wiI.l be 30 to 55 gallons. The 
sumps will be pumped to a portable 1000 gallon holding tank. 

Sections 02081 & 
02082 

Off-site disposal of debris (tree stumps) wiU be the responsibility of Jowett, 
Inc. The stumps will be decontaminated, loaded into trucks and disposed of 
at an off-site non-hazardous landfill. 

Section 02205 The width of soil to be excavated will be ten (10) feet wide in accordance 
with page 02205-l. Section 2, Figure 4 has been changed from 12 feet to 
read 10 feet accordingly. 

The clean fill that is used in the berm around the staging area will be used 
as part of the soil cover placed over the treated soil. As soil on the inside 
of the berm could potentially be contaminated, it will be treated after all the 
contaminated soil is treated. 



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 entire 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 wilI be discussed in a separate Appendix. 

It is anticipated that there will be two deliveries of additive per day and 
approximately six to eight loads of fill delivered each day, therefor there is 
not a need for a traffic plan for trucks. 



TCLP HOLDING TIMES 

VOLATILES 
SEMI-VOLATILES 
MERCURY 
METALS 
(except 
Mercury) 

FROM SAMPLING FROM TCLP 
DATE TO TCLP EXTRACT TO FROM PREP TO 
EXTRACT PREP EXTRACT ANALYSIS 

14 NA 14 
14 7 40 
28 NA 28 

180 NA 180 



HOLDING TIMES FOR ORGANICS 

TCL - FROM DATE OF RECEIPT 

WATER SOIL 

VOA 10 days 
BNA 5 days to extract 
Pest/PCB 5 days to extract 
Herb 5 days to extract 

10 days 
10 days to extract 
10 days to extract 
10 days to extract 

PP - FROM DATE OF SAMPLING 

WATER 
1 

VOA 14 days 
BNA 7 days to extract 
Pest/PCB 7 days to extract 
Herb 7 days to extract 

SOIL SOIL 

14 days 
14 days to extract 
14 days to extract 
14 days to extract 

14 days 
14 days to extract 
14 days to extract 
14 days to extract 



Appendix B 
ESTIMATED QUANTITATION LIMITS 



METHOD SW8240 

TARGET DETECTION LJMITS 

Volatiles 

Acetone 
Acetoniuile 
Ally1 chloride 
Benzene 
Benzyi chloride 
Bromodichloromethane 
Bromofonn 
Bromomethane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Chloroprene 
l,ZDibromo-3-chloropropane 
1,ZDibromoethane 
Dibromomethane 
1,4-Dichloro-2-butene 
Dichiorodifluoromethane 
l,l-Dichloroethene 
1,2-Dichloroethane 
l,l-Dichloroethane 
uans-1,ZDichloropropene 
1,2-Dichloropropane 
cis-1,3-Dichioropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Ethyl methacrylate 
2-Hexanone 
Isobutyl alcohoi 
Methacrylonitrile 
Methylene chloride 
Methyl iodine 
Methyl methacrylate 
4-Methyl-2-pentanone 

Target Detection LimitS 

Ground water Low Soil/Sediment 

KiVL ram3 

100 100 
100 . 100 

5 5 
5 5 

100 100 
5 5 
5 5 

10 10 
100 100 
100 100 

5 5 
5 5 
5 5 

10 10 
10 10 
5 5 

10 10 
5 5 

100 100 
5 5 
5 5 

100 100 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
5 5 
S 5 
5 5 

50 50 
100 100 
100 100 

5 5 
5 5 
5 5 

so 50 



Method SW8240 
Target Detection Limits” (continued) 

latiies 
Ground water 

PM- 
Low Soil/Sediment 

r&/Kg 

Pentachloroethane 10 10 
Propionitrile 100 100 
Styrene 5 5 
1,1,1,2-Tetrachloroethane 5 5 
1,1,2,2-Tetrachioroethane 5 5 
Tetrachloroethene 5 5 
Toluene 5 5 
l,l,l-Trichloroethane 5 5 
1,1,2-Trichloroethane 5 5 
Trichloroethene 5 5 
1,2,3-Trichloropropane 5 5 
Vinyl acetate 50 50 
Vinyl chloride 10 10 
Xyiene (Total) 5 5 

’ Sample TDLs are highly matrix dependent. The TDLs listed herein are provided for guidance and may not 
always be achievable. See the following information for further guidance on manix dependent TDLs. 

“7Ls listed for low soil/sediment are based on wet weight. Normally data is reported on a dry weight basis; 
-refore, TDLs will be higher, based on the percent dry weight of each sample. 

ESTIMATED QUANTITATION LIMITSb 

Other Matrices Factor 

Water miscible liquid waste 
High-concentration soil and sludge 
Non-water miscible waste 

50 
125 
500 

EQL =[TDL for low soii sediment] X [Factor]. For non-aqueous samples, the factor is on a wet weight basis. 



Method SW8080 
Pesticides and PCB’s 

Target Detection Limits” 

Anaiyte 

Target 
Detection 
limit @g/L) 

Aldrin 0.004 
a-BHC 0.003 
p-BHC 0.006 
6-BHC 0.009 
T -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 
Endosuifan II 0.004 
Endosulfan suifate 0.066 
Endrin 0.006 
Endrin aldehyde 0.023 
Heptachlor 0.003 
Heptachior 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 Llh4lTS (7-DI.s) FOR VARIOUS hWIRKESb 

Maaix Factor 

Ground water 10 
Low-concentration soil by sonication with GPC cleanup 670 
High-concenuation soil and sludges by sonication 10,000 
Non-water miscible waste 100,000 

a Sample TDLs are highly matrix-dcpcndcnl. 1‘1~ 1‘1~1s lislcd herein nrc provided Tnr guidence and may nor always be achievable. 
’ EQL - (Method detection limit] X (Factor]. For non-aqurous s;rmplcs, rhc factor is on a wet-weight basis. 



Method SW8010 Halogentaed Volatile Organics 
Target Detection Limits 

Comoound 

Target 
detection 
limit’ 
Mm 

Benzyl Chlorideb 
Bromobenzene 
Bromodichloromethane 
Bromofonn 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethyl vinyl erher 
Chlorofor 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromechane’ 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroerhene 
trans- 1,2-Dichloroethene 
Dichloromethane 
1,ZDichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropane 
1,1,2,2-Tetrachloroethane 
1,1,1,2-Tenachloroethane 
Tetrachloroerhene 
l,l,l-Trichloroerhane 
1,1,2-Trichloroerhane 
Trichloroethene 
Trichlorofluoromechane 
1,2,3-Trichloropropane 
Vinyl Chloride 

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 ESTIh4ATED QUAN-T’lTATlON LIMITS (EQL) FOR VARIOUS MATRICESb 
Mamx kacror 

Ground water 10 
Low-concentration soil 10 
Water miscible liquid waste 500 
High-concentration soil and sludges 1250 
Non-water miscible waste 1250 

* .iple TINS are highly matrix-dependent. The TDls kc-d herein an: provided for guidcnce and may not always be achievable. 
’ EQL = [Target detection iimit] X [Factor/. For non-aqueous samples, the factor is on ;I wet-weight basis. 



Metals and Inorganics 
Target Detection Limits 

Parameter Method Derecrion 
W=warer wxer 
S=soii I@- 

Limit 
soil 
&Kg 

Common Anions: 
Cl 
so, 

Cyanide 
Phenols 
Mercury 

Furnace Metals 
Ag 
As 
Cr 
Pb 
Sb 
Se 
Tl 

ICP Metals 
Al 
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 

sw9010 
SW9067 
w=sw7470 
s=sw7471 

10 

.2 

10 
10 
10 
5 
60 
5 
10 

200 40 
200 40 
5 1 
5000 1000 
5 1 
50 10 
25 5 
100 20 
5000 1000 
5000 1000 
15 3 
5000 1000 
40 8 
50 10 
20 4 

500 
100 
40 
100 
100 
500 
1.0 

2 

2 
2 
2 
1 
12 
1 
2 

500 



Method SW8020 Aromatic Volatile Organics 
Target Detection Limits 

Compound 

Target 
detection 
1imiP 
/43m 

Benzene 
Chlorobenzene 
1,4-Dichlorobenzene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
Ethyl Benzene 
Toluene 
Xylenes 

0.2 
0.2 
0.3 
0.4 
0.4 
0.2 
0.2 

dF!XERMINATION OF ESTIMATED QUANTITATION (EQL) FOR VARIOUS MATRICESb 

Factor 

Ground water 10 
Low-concentration soil 10 
Water miscible liquid waste 500 
High-concentration soil and sludges 1250 
Non-water miscible waste 1250 

’ Sample TDIS are highly matrix-dcpendenr. The TDLF listed hrrcin arc pmvidcd for guidence and may not always be achievable. 

’ EQL = [Target detection limit] X [Facrorl. For non-aqueous snmplcs, the factor is on a wet-weight basis. 



APPENDIX C 
SOPINDEX 



SOP NO. 

1001 

1002 

1003 

1101 

1202 

1203 

1210 

1250 

1251 

1301 

1301.1 

1302 

HEAI LArqRATORY 
STANDARD OPEk . rNG PROCEDURES 

INDEX 

TITLE 

POLICY ON LABORATORY OPERATING PROCEDURE 

PROCEDURES FOR CHANGES 

REQUISITION AND PURCHASE OF MATERIALS AND SERVICES 

HEAI 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 

REVISION DATE 

2 12/26/g 1 

1 1 I3192 

1 2/l o/92 

2 212192 

0 ? 

5/l 7184 

4124192 

3128185 

1 



SOP NO. TITLE REVISION DATE 

1303 

1304 

1304.1 

1304.2 

1305 

1306 

1307 

1402 

1403 

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 

BOTTLE PREPARATION AND TRACKING OF BOTTLE LOTS: 
HAZWRAP 

CHAIN-OF-CUSTODY 

LOGBOOK OF ANALYTICAL STANDARDS AND REFERENCE 
MATERIALS 

1 

1 

0 

0 

0 

0 

0 

0 

0 

5/l 6184 

1 /g/92 

4124192 

4124192 

818184 

IO/l/85 

8122189 

5/16/84 

5121184 

1405 

1406 

DOCUMENT MAINTENANCE 

PREPARATION AND LOGGING OF ANALYTICAL STANDARDS FOR 
GC AND GCIMS 

1407 TRACEABILITY OF INORGANIC STANDARDS 

[in revision-suspended] 

0 216186 

0 3/20/92 

HEAI LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 



HEAI Lp’ ‘RATORY 
STANDARD OPEli,. I ING PROCEDURES 

SOP NO. 

1501 

1502 

1503 

1505 

1507 

1601 

1602 

1603 

1604 

1606 

1607 

1608 

INDEX 

TITLE 

PROCEDURES FOR THE DETERMINATION OF THE METHOD 
DETECTION LIMIT 

BLIND SPIKE AND DUPLICATE 

DATA REPORTING 

DATA PROCESSING 

INSTRUMENT DETECTION LIMITS -EPA CLP- INORGANICS 

LABORATORY SAFETY 

REFRIGERATION EQUIPMENT 

GLASSWARE 

REAGENTS, SOLVENTS, AND GASES 

TE, GUIDELINES FOR DISPOSAL OF ACID WASTE, SOLVENT WAS 
AND PYRIDINE WASTE 

HEALTH AND SAFETY PROCEDURES FOR HAZARDOUS SAMP 
PREPARATION AND ANALYSIS 

‘LE 

GLASSWARE WASHING 

REVISION DATE 

3 2/l 2192 

[in revision] 

0 

0 

1 

1 

1 

1 

2 

2 

517184 

517184 

217192 

1 O/l 185 

2/l 1 I92 

1 O/l I85 

5/i 6184 

1 I2192 

811 I85 

215188 

3 



SOP NO. TITLE REVISION DATE 

1609 

1610 

2002 

2006 

2201 

2301 

2303 

2401 

2502 

2901 

2903 

3002 

3003 

HEAI LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

LAB SECURITY 

GUIDELINES FOR SAMPLE DISPOSAL 

INSTRUMENT AND EQUIPMENT LOGBOOKS 

MANUAL MICROPIPETTING SYSTEM USAGE 

GAS CHROMATOGRAPH: HEWLITT PACKARD 5890A 

ULTRAVIOLET-VISIBLE SPECTROPHOTOMETER 

ATOMIC ABSORPTION PERKIN-ELMER 5000 

BALANCES ANALMICAL AND TOPLOADER 

DISSOLVED OXYGEN METER 

INTEGRATOR-HEWLEll PACKARD 33904 

HYDRO-SERVICE DE-I SYSTEM 

POLYCHLORINATED BIPHENYLS IN WATER AND SOIL 

ACID AND BASE-NEUTRAL ORGANIC ANALYSIS: 
SOIL AND WATER 

1 

1 

[in revision] 

0 

0 

213188 

216192 

1 l/2/87 

4128-85 

1 4128185 

1 5/l O/87 

0 8129187 

4 8/l I84 

1 5123184 

1 517184 

1 8/l I84 

4 



SOP NO. TITLE REVISION DATE 

3004 

3005 

3007 

3008 

1009 

3010 

3011 

3012 

3013 

3014 

3015 

3015.1 

3016 

HEAI LP”?RATORY 
STANDARD OPEli.. , ING PROCEDURES 

INDEX 

PURGEABLES 

EXTRACTION PROCEDURE FOR TOXICITY 

TOTAL CYANIDE: SOIL AND WATER 

POLYNUCLEAR AROMATIC HYDROCARBONS 

PURGEABLE AROMATICS 

CYANIDE, AMENABLE TO CHLORINATION 

TRACEABILITY OF ORGANIC STNADARDS 
ION SELECTIVE ELECTRODE 

NITRATE-NITRATE IN WATER AND SLUDGE 

SILICA IN SOLID SAMPLES 1 

SULFATE IN WATER AND SLUDGE: TURBIDIMETRIC 1 

GREASE AND OIL IN WATER: FREON EXTRACTION 

OIL AND GREASE IN WATERS, SOILS, SLUDGES 

TOTAL KJELDAHL NITROGEN IN WATER AND SLUDGE 

1 

0 

1 

0 

0 

1 

[in preparation] 

0 

5123184 

512184 

5121184 

212185 

212185 

6112184 

11 I9187 

5121 I85 

4142185 

716184 

1 O/l I89 

6/l 2184 

5 



SOP NO. TITLE 

3018 

3019 

3020 

3021 

3023 

3024 

3025 

3025.1 

3026 

3027 

3028 

3029 

3030 

HEAI LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

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 0 . 

METHOD OF STANDARD ADDITION 

SOXHLET EXTRACTION METHOD 

CALIBRATION CURVE INTERPRETATION 

ORGANIC SAMPLE PREPARATION 

REVISION DATE 

1 

1 

1 

1 

1 

1 

713184 

716184 

713184 

713184 

713184 

1 l/3/87 

1 O/5/84 

4123192 

515184 

4123192 

12/l 2184 

1 O/l 0187 

4128189 

6 



SOP NO. TITLE 

3033 

3034 

3035 

3036 

3037 

3038 

3040 

3040.1 

3041 

3043 

3047 

3048 

HEAI U ‘RATORY 
STANDARD OPEfk IING PROCEDURES 

INDEX 

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 

TOTAL 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 POLYCHLORINATED BIPHENYLS (PCBS) BY GC 

PETROLEUM HYDROCARBONS ANALYSIS: TISSUE, 
WATER, SOIL AND SEDIMENT 

REVISION DATE 

1 5121185 

0 218185 

0 2185 

0 9/l I87 

0 217185 

0 218185 

0 2185 

1 5124185 

4123192 

2185 

3128185 

5/l 6185 

7 



SOP NO. TITLE 

3050 

3053 

3058 

3059 

3065 

3066 

3067 

3120.1 

3150.1 

3160.1 

3160.2 

3200.0 

3200.1 

HEAI LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

REVISION DATE 

PH IN SOIL 1 2/l 3187 

CATION EXCHANGE CAPACITY IN SOILS 0 3128185 

SULFIDES IN SOIL AND SOLID WASTES (EPA 9030) 1 5121185 

NITRATE: BRUCINE METHOD (352.1) 1 5131 I85 

DETERMINATION OF NITROAROMATICS BY GAS CHROMATOGRAPHY 0 1215185 

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 

7/l 4186 

1 O/l I89 

1 O/l I89 

loll I89 

1 O/4/85 

5/l 1 I92 

a 



SOP NO. TITLE 

3200.2 

3200.7 

3200.8 

3335.2 

3335.5 

3351.0 

3355.0 

3420.1 

3503.0 

3508.0 

3509A 

HEAI U IRATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

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 

REVISION DATE 

1 5/l 2192 

0 9/l 1 I85 

1 5/l 1 I92 

1 1 O/4/85 

1 1 O/4/85 

0 817186 

0 7122186 

1 519184 

0 1 l/l 9186 

[in preparation] 

0 7122186 

9 



HEAI LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

TITLE REVISION SOP NO. 

CHLORINATED PHENOXY ACID HERBICIDES: STANDARD 
METHODS PROCEDURE 

3515.0 

3608 

3624 

3625 

3700.0 

3801.0 

3808.0 

3814.0 

3815.0 CHLORINATED HERBICIDES - EPA METHOD 8150 

3824.0 GC/MS METHOD FOR VOLATILE ORGANICS - EPA 
METHOD 8240 

HERBICIDES - EPA METHOD 515 

ORGANOCHLORINE PESTICIDES AND PCBS - METHOD 608 

PURGEABLE - EPA METHOD 624 

BASE/NEUTRALS AND ACIDS EPA METHOD 625 

PHENOLS BY HPLC 

HALOGENATED VOLATILE ORGANICS 

ORGANOCHLORINE PESTICIDES AND PCBS - EPA 
METHOD 8080 

ORGANOPHOSPHORUS PESTICIDES - EPA METHOD 
8140 (SOLIDS) 

0 7125185 

[in preparation] 

0 7121 I86 

0 7121186 

0 7124186 

[in revision] 

0 1 l/l 7186 

0 7123186 

0 7122186 

0 7123186 

0 7123186 

10 

C ( 



SOP NO. TITLE 

3827.0 GCIMS METHOD FOR SEMIVOLATILE ORGANICS: CAPILLARY 0 
COLUMN TECHNIQUE - EPA METHOD 8270 (SOLIDS) 

4102 

4104 

4105 

4106 

4107 

4108 

4109 

4152 

4153 

HEAI U IRATORY 
STANDARD OPERAI-ING PROCEDURES 

INDEX 

REVISION DATE 

SEMIQUANTITATIVE DETERMINATION FOR SELECTED 1 
SEMIVOLATILES IN SOIL 

DETERMINATION OF SPECIFIC ORGANOCHLORIDE PESTICIDES BY 1 
GAS CHROMATOGRAPHY 

METHOD FOR DETERMINATION OF PURGEABLE (VOLATILE) 1 
HALOCARBONS IN WATER, SOIL AND AIR 

METHOD FOR DETERMINATION OF PURGEABLE (VOLATILE) 1 
AROMATICS IN WATER, SOIL AND AIR 

DETERMINATION OF SPECIFIC ORGANO-SULFUR PESTICIDES 0 
BY GAS CHROMATOGRAPHY 

DETERMINATION OF SPECIFIC NITROGEN/PHOSPHORUS 0 6120186 

SOIL GAS VOC’S IN CHARCOAL MEDIUM 

INORGANIC REPORTING PROCEDURE - EPA CLP 1 

ORGANIC REPORTING PROCEDURE - EPA CLP 0 

7122186 

1012185 

6120186 

6119186 

6120186 

6120186 

411190 

8129189 

11 



SOP NO. TITLE 

4154 

4155 

4156 

4157 

4158 

4159 

4160 

4161 

4162 

4163 

4164 

4165 

4167 

HEAI LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

QUALITY CONTROL FOR GCIMS METHODS 0 8125189 

ICP SCREENING AT BROS 

HPLC PHENOLS ORBO-17 

PCB PERSONNEL MONITOR 

PCB’S IN PUF’s 

PCB PERSONNEL MONITOR-NIOSH 

PCB’S 

SOW 2188 SCREENING FOR PCS’s 

TOTAL SUSPENDED PARTICLES: GRAVIMETRIC ANALYSIS OF 
FILTERS FOR BROS PROJECT 

ICP METALS ANALYSIS OF PM10 FILTERS FOR BROS PROJECT 

GFAA METALS ANALYSIS OF PM10 FILTERS FOR BROS PROJECT 

VOC’s-CHARCOAL TUBES 

VOC’s IN AMBIENT AIR 

REVISION DATE 

1 6128190 

0 1 I8190 

0 1 o/3/90 

5/l 6185 

6191 

12 

c 



SOP NO. TITLE REVISION DATE 

4502.390 METHOD FOR THE DETERMINATION OF PURGEABLE (VOLATILE) 1 2/l 8192 
ORGANIC COMPOUNDS IN WATER: EPA SOW 3190 WITH REVISIONS 

4503.390 

4505.390 

4507.390 

4508 

4509 

4512 

4513 

4515 

4516 

HEAI Li IRATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

METHOD FOR THE DETERMINATION OF PURGEABLE (VOLATILE) 1 2/l 8192 
ORGANIC COMPOUNDS IN SOIL AND SEDIMENT: EPA SOW 3190 
WITH REVISIONS 

METHOD FOR THE DETERMINATION OF PESTICIDES AND PCBS IN 1 
WATER AND SOIL: EPA SOW 3190 WITH REVISIONS 

METHOD FOR THE DETERMINATION OF EXTRACTABLE BASE/NEUTRALS 1 
AND ACID (SEMI-VOLATILES) ORGANIC COMPOUNDS IN WATER AND SOIL: 
EPA SOW 3190 WITH REVISIONS 

SAMPLE STORAGE AND MAINTENANCE EPA CLP 1 

SAMPLE RECEIPT AND LOGGING - EPA CLP 1 

ORGANIC SAMPLE QUALIFYING PROCEDURE - EPA CLP 0 

ORGANIC BLANK EVALUATION PROCEDURE - EPA CLP 0 

PCT IN SOILS: CLP-TYPE FORMAT 0 

PCT IN WATER: CLP-TYPE FORMAT 1 

516192 

3132192 

2111 I87 

9129187 

1 I30189 

1 I30189 

6122190 

6/22/90 

13 



SOP NO. TITLE 

4520 

4525 

4530 

4531 

4540 

HEAI LABORATORY 
STANDARD OPERATING PROCEDURES 

INDEX 

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 

REVISION DATE 

1 3120192 

0 2/l 8192 

1 3120192 

1 3120192 

1 3124192 



APPENDIX D 
FACILITIES AND FLOOR PLAN 



FACILITY DESCRIPTION 

The laboratory facility is located in Columbia, Maryland at 9151 Rurnsey Road. It 
comprises about 18,000 square feet of a 48,000 square foor 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, Inc. facility. 
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APPENDIX D: REGULATORYCO RRESPONDENCE 



,.., 7,~;’ 
INDIAN WAD. NMvbAWO aoe4o.-sam ; 

,. ,‘,.,,. .?’ 

5090 
Ser 0965/812 
20 Dee 91 

Maryland Department of the Environment 
CERCLA Response Division 
Attn: tik. Mark Schoppet 
2500 Eroening Highway 
Baltimore, MD 21224 

Gentlemen: 

The purpose of this letter is to obtain your concurrence on the 
cleanup level for silver contaminated soil located near 
Building 731 at our facility. As you know, this site is in our 
Installation Restoration (IR) Frogram, and is located in the area 
where an explosive berm will be extended far a new $8 million 
mix, cure, and assembly facility. The maximum silver 
contamination discovered at this site wad 571 parts per million 

(ppm) l 

Enclosed is a letter from our contractor, ABB, who is responsible 
for sampling and developing a site xemediation plan. They have 
sampled the site to determine the extent of silver contamination. 
The area of highest contamination (571 ppm) was tested using the 
Toxicity Characteristic Leachate Procedure (TCLP) and did not 
exhibit the hazardous waste characteristic. 

The proposed action limit, as given by 40 Code of Federal 
Regulations (CFR) Part 264, Subpart S, requires cleenup of sail 
that contains 200 ppm silver. The majority of the silver 
contamination is under 100 ppm except directly where the 
photographic solution was discharged- Therefore, it is 
reasonable to remediate the soil to a level of 10 ppn bs stated 
in the enclosure. 

Although it is not TCLP toxic, the silver contaminated soii 
present in the existing swale, which passes through the proposed 
construction area, will be removed, stabilized, and placed in the 
explosive berm. The amount of stabilized soil to be placed in 
the berm from the swale will be approximately 300 cubic yards 
(CY) I which is under 1% of the total soil in the hem. 

In addition, we plan to remediate the silver contaminated soil 
that is located at the west end of Building 731. This swale was 
used before the existing swale and samples show that it has a 
lower silver contamination level. Therefore, we plan to use the 
same cleanup criteria to remediate both swales at the same time. 
We estiwte that the maximum volume of soil from the second swale 
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to be excavated, stabilized, and placed in the explosive berm is 

600 cy. The total volume of stabilized soil in the berm will 
compose less than 2% of the explosive berm. 

Cleanup of ttie soil to a level of 10 ppm of silver will be 
accomplished by the removal and stabilization of soil down to a 
2 foot depth and 4 foot width from the center of the swale. This 
same process of soil removal will also be used to remove 
contamination from the swale at the,west end of Building 731. 

If you hilve any questions cm this matter, please feel free tx 
call Mr. Shawn Jorgensen of my office on (301) 743-6745. 

Sincerely, 

KENNETH D. MORIN, P.E. 
Director, Utilities/ 
Environmentzal Division 
By direction of 
the Commanding Officer 

Encl: 
(1) ABE Itr of 10 Dee 1991 
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December 10, 1991 

MEMORANDUM 

To: Paul Be&man 

From: Franc0 Godoy 

Subject: Site 5, Naval Ordnance Station, Indian Head, MD; Contract No. N62477-91-D-0043, Delivery 
Order No. 0001 

This memorandum has been developed to address outstanding issues associated with environmental 
conditions at the above-referenced site and planned military construction at and adjacent to the site. The goal of 
the document is to provide key decision-makers with a synopsis of pertinent site background, characterization, 
regulatory, and environmental management information. The material provided herein supplements the Ml 
Site Characterization and Remediation Evaluation Reuort, Naval Ordnance Station, Site 5, Indian Head, MD 
dated September 13, 1991. The specific material addressed in this memorandum includes: 

1. A discussion of the Project Origin/Purpose. 

2. Site Background/Characterization information defining the source, nature, and 
extent of contamination at the site. 

3. Key Regulatory Issues pertinent to actions which may be appropriate for 
environmental management of conditions at the site. 

4. An overview of and rationale for the Proposed Management Approach to 
address site conditions. 

1. Proiect Oriein/Purnose 

Materials and ingredients required for the production of today’s weapons are rapidly changing and Naval 
Ordnance Station (NOS) Indian Head, MD has limited facilities which meet these requirements. To support the 
Station’s mission requirements, construction of a new Mix, Assemble and Cure Facility has been authorized by 
Congress. A MILCON project designed to provide adequate, secure, and properly configured facilities will be 
constructed on 24 acres within NOS; however, environmental media within an area of the construction zone has 
been impacted by past waste management practices. Due to the presence of contamination within the planned 
construction zone, the Navy has undertaken a program to characterize the area impacted by construction, 
evaluate associated risk, and identify remedial alternatives, should remediation be warranted. All remedial 
response actions must be completed prior to construction start-up, scheduled for the spring of 1992. 

2. Site Backnround/Characterization 

Due to past photographic waste management practices at Site 5, drainage ditch sediments have been 
impacted. Previous studies (1985) completed at the site indicated maximum silver sediment concentrations of 
1,920 mg/kg, with concentration of 11.3 and 9.46 mg/kg found within the area impacted by MILCON P-059 
(explosion berm expansion). A recent study, completed by ABB-ES, focused on the segment of the drainage 
ditch within and upstream of the area designated for construction. The sampling program, completed in August 
1991, consisted of acquisition and analysis of 48 ditch sediment samples along transects within the drainage ditch 



adjacent to Building 731 as depicted in Figure 1. The analytical program involved testing for total silver and 
cyanide, along with TCLP metals to support a waste management determination, should remediation be 
necessary. The study results suggest that silver concentrations in sediments have decreased at areas adjacent to 
the source (Bldg. 731), while concentration within the planned berm zone have increased to an average of 61 
mg/kg. A statistical summary of silver concentrations by depth and distance from center stream are provided in 
Table 1. 

Figure 1 
Sampling Locations 
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Table 1 
Silver Distribution 
in Drainage Ditch 

(w/k) 

Sampling 
Depth 

Sampling Point 
Center 2’ from 4’ from 
Stream Center Center 

0” Max Value 571 67 144 
Min Value 7.3 ND ND 
Average Value 153 30 32 

18” bgs Max Value 16 13 23 
Min Value ND ND ND 
Average Value 6 5 3 
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Study analytical results are presented graphically in Figure 2. These data indicate that migration of silver has 
occurred from hotspot areas adjacent to Building 731 (SP 6) to locations downstream. In terms of vertical 
migration of silver within sediments, values of silver at 18 inches in depth are significantly below surficial levels, 
slightly above background levels (approx. lppm). Distribution within the drainage ditch indicates that surficially 
the highest concentrations are located at center stream and rapidly decrease with distance from that location. 
The migration of the silver appears to predominantly occur through surficial sediment/surface water flow within 
the drainage ditch channel. Vertical migration within the subsurface is minimal, likely due to setting conditions 
which retard subsurface vertical migration (clays and silts). 

Silver Concentrations in Soils/Sediments 
Sample Acquisition at 0” 

Silver Concentration (mg/kg) 

Silver Concentrations in Soils/Sediments 
Sample Acquisition at 16” 

Silver Concentration (mg/kg) 
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40 . . . . . ..*......... 

300 . . . . . . . . . . . . . . . . . 

200 . . . . . . . . . . . . . . . . . 

100 . . . . . . . . . . . . . . . . . 

o--I-c - 
SPlSP2SP3SP4SPSSPG SP6 

Ocenter stream 
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3. Rermlatorv Issues 

Regulatory issues addressed in this section focus on those relevant to management of contaminated 
sediments at the NOS facility. The three key issues involve: 

1. The classification of excavated sediments (hazardous vs. non-hazardous); 

2. Proposed action levels for silver in soil; and 

3. Regulations impacting treatment of excavated sediments. 

To be categorized as a hazardous waste, a material must fall within one of three categories: (1) a listed waste 
from a specific source, (2) a listed waste from a non-specific source, or (3) a waste which exhibits the 
characteristics of a hazardous waste as defined within 40 CFR 261. The silver-contaminated sediments are not 
listed waste and do not exhibit the characteristics of a hazardous waste as defined by TCLP criteria. TCLP 
metals testing completed on composite samples at each sampling transect and on a non-composite sample 
obtained from sediments exhibiting the highest silver concentrations were all non-detect for silver; therefore, 
excavated sediments are not a hazardous waste. 

Currently there exist no final or proposed rules concerning cleanup levels for silver in soils, sediments or 
debris. Proposed action levels for concentrations of silver in soils have been promulgated, in 55 FR 30798, as 
rules to be included in Subpart S of 40 CFR 264. As described in 55 FR 30798, contamination exceeding the 
proposed action level indicates “a potentiai threat to human health or the environment which may require further 
study.” The proposed action level for silver in soils is 200 milligrams per kilogram (mg/kg). 

The EPA has recently (June 1, 1990; and May 30 & October 24, 1991) proposed rules for Contaminated 
Soil and Debris which impact the treatment of hazardous wastes containing heavy metals. Under these 
regulations, treatment standards will be developed using a concentration-based Best Demonstrated Available 
Technology (BDAT) approach. The EPA is investigating three general categories, extraction, destruction and 
immobilization techniques. To date, for most metals, the data received by the Agency indicate that 
concentrations below characteristic levels can be achieved through the use of either stabilization or vitrification. 
The treatment strategy recommended for long-term onsite management of excavated sediments is stabilization, 
which is consistent with current BDAT data. 

4. Pronosed Management Armroach 

The objective of the remediation strategy for contaminated sediments within the construction zone 
centers on protection of human health and the environment. Due to the study’s focused nature on primary 
source areas, the scope of remediation can be characterized as a source control action. When assessing the ncccl 
for and development of remediation alternatives, the following key information was used to select the most 
feasible approach: 

(1) Silver distribution within sediments at the site is surficial in nature (approximately at background 
levels at 18” in depth). 

(2) The primary migration mechanism involves transport through surficial sediment/surface water 
flow as indicated by study data. 

(3) Sediments are not a RCRA hazardous waste. 

(4) Developing BDAT treatment standards for heavy metal Contaminated Soil and Debris indicate 
that solidification/stabilization is an effective technology in reducing mobility. Additionally, the 
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technique augments desirable physical/chemical properties (compressive strength, leachability, 
etc.) 

(5) Ecological risk information presented in the Draft Site Characterization and Remediation 
Evaluation Renort suggests silver concentrations in the sediments may pose a risk at the site. 

Based on this material, removal and treatment (stabilization/solidification) of sediments containing greater than 
10 ppm of silver followed by onsite management within the planned explosion berm expansion is recommended. 
The primary objective of solidification of upstream sediments centers on producing a suitable material for 
incorporation into the explosion berm. The containment remediation strategy effectively removes contaminated 
materials from the active transport pathway. Additionally, TCLP testing completed on sediments indicates that 
mobilization of silver is not occurring under test conditions. Treatment through solidification should further 
reduce the potential for migration; however, the principal goal of treatment is to enhance constructability. 
Subsequent to the removal of materials from the drainage ditch, the ditch will be relocated approximately 20’ 
laterally to further minimize the potential for future site disturbance. The lateral displacement of the ditch 
effectively eliminates any residual sediment contamination concerns with respect to future transport. The 
remediation project would consist of the following elements: 

a. Treatability Study - This project component is necessary to determine optimal binder 
formulation and develop physical/chemical data defining the treated waste. 

b. Site Preparation - Which would include clearing/grubbing of vegetated areas and process- 
specific site preparation (e.g., treatment pad, utilities, etc.). 

C. Excavation/Stabilization/Placement - This project element would consist of removing 
contaminated sediments to a depth of 2 feet, solidification using a formulation developed 
through treatability testing, and placement of material within the berm. Based on preliminary 
drawings of the MILCON P-059 site area, the volume of material that composes the explosion 
berm is estimated to be approximately 28,500 cubic yards (cy). The estimated volume of soils 
and sediments to be excavated from the drainage ditch is 600 cy, only about 2 percent of the 
total berm volume. The above factors (the solidification process, and the relatively small volume 
of solidified materials) should ensure a minimal effect on the structural integrity of the berm. 

d. Compaction/Soil Cover Installation - This component would involve shaping, grading and 
compacting the treated material and placement of a 1’ thick soil cover on contaminated 
materials within the berm footprint. 

e. Restoration of the Drainage Ditch - Which would consist of re-establishing the drainage network 
(displaced laterally by 20’) using suitable backfill material along with appropriate erosion control 
techniques. 

The net effect of this remediation strategy would be removal of silver-contaminated sediments from the migration 
pathway, removal of the high concentration source area, as well as restoration/relocation of the ditch network 
above the planned construction zone. This approach satisfies site risk management needs indicated by both 
human health and ecological assessments by lowering sediment concentration to less than 1 ppm in the 0 to 2 
foot zone in the drainage ditch and laterally moving the ditch 20’ to eliminate the potential for any migration. 



Process Flow Diagram for Onsite Management of 
Silver-Contaminated Materials 



=a STATECFMARYLAND 
DEPARTMENTOFTHE ENVIRONMENT _ 
2500 Broening Highway Ezltimore, kluyiand 2 1224 
(41lj 631- 3L5& 

- 
William DoriaId Schaefer 

Governor 
F.0tm-l P;Hciase$ 

January 10, iS32 

Mr. Kenneth ET. Morin 
Director, l~tilities/Enviror;men~~al Division 
Wpcxment of the Navy 
Naval Ordnance Station 
Indian liead, P!D 2i)640-5000 

P.Fia : Silver Ccnfaminated Solls from %ilding 731 

Dear Mr. !Qrin: 

Whi!.e the State concurs with your approach and The proposed clean-up 
levels at the above referenced site, several issues must ba addressed 
either as part af this psojS?ct or as Fart Of future remedicl 
ectivities: 

1. This proposal calls fur removal of soils in the ditch only as 
far as the proposed berm. The State recommends that the area 
of excavation extend at least as far as the two pands at the 
bot+,cm of the Olson Road Landfill. The approach 3156 calls 
for the ditch to be reiocated to direct the surface water away 
from the remediated ditch. The State is concerned about the 
remaining contaminated soils that will not be remediatec? anti 
could be carried into the Matawonan Creek. 

2. The areal extent of silver contamination ilas cot tieen 
determined as evidenced by the following: 

a. 'Ihe analyt.ical results from sediment sampllhq at the Olson 
Road Landfill reveals ele-gated Levels of sLiver at the 
furthest sampling point downstream. Additior,al sampling 
is required to fully determine the extent of silver 
contamination, and should include SXrlpling oi‘ the 
sediments beneath the ponds dt the bottl;om of thz ditch. 

b. There has only been one sample taken from the ditch on the 
west side of Building 731. Therefore, it is unknown how 
far the silver contamination has spread. 

c. With the exception of the two ponds at the bottom of the 
Olson Road Landfill, surface water kas not been sampled. 
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Page 2 

The State considers this action as scurce removal, and therefore, 
further study will be required to evaluate the risks associated with 
any remaining contaminants and whether any surface water has been 
affected. If‘ you have any questions or wish tc discuss this further, 
please contact me at (410) 631-3453. 

Sincerely, 

Remedial Project Manaqer 
CERCLA Response Division 

MJS:bjw 

cc: Mr. Richard Collins 
Mr. Frank Herlderson 
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24 Mar 92 

Maryland Department of the Enviroraent 
CERCLA Response Division 
A.ttn : Mr. Mark Schoppet 
2500 Broening Highway 
Baltimore, MD 21224 

Gentlemen: 

The purpose of this letter is to provide ycu with the Plans md 
Specifications for the cleanup of the silver contaminated swales 
at Building 721. These specification o will be incorporated into 
the existing Military CanstructFon contract (MIILCONJ P-059, which 
involves the construction of a mix, cure, and assembly facility. 

Although P!ILCON P-c)59 was awarded on March 3, 1992, this rEmedia1 
action must be performed prior to eonstruction- Therefore, to 
avoid! loss of funding due to delays in construction, we ask that 
you review this document by April 13, 1992, 

We are also enclosir,g the final draft of the Engineering 
Evaluation and Cost Analysis (EECA) of our Installation 
Restoration (IR) Site 8. Responses to your initial comments, as 
well as those addressed by the Technical Review Committee (TRC), 
have been incorporated into this document. We would appreciate 
if you would review the EEe.4 before the next TRC meeting, which 
will be held on May 18, 1992. 

we sincerely appreciate the support you have given us concerning 
MILCON P-059. If you should have any questions or comments 
concerning either of these documerits, please contact Mr. Shawn 
Jorgensen of my office at (331) 743-6745. 

S inrreroly , 

KENNETH D. MORIN 
Director, Utilities/ 
Environmental Division 
By direction of 
the Commander 

End: 
(I) Plans and Specifications 

Remedial Action, Naval 
Ordnance Station, Site 5 

(2) Final Draft, Engineering 
Evaluation and Cost 
Analysis Report, Site 8 
Nitroglycerin Plant Office 
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Kc. Miltcm Marder 
Haryland Department of the Enviror;snent 
CERCIA Response Division 
2500 Broening Highway 
Baltimore, MD 21224 

Dear Mr. Yarder, 

WC are forwardhg you a copy of the work plan, encl.asure (I), for 
the removal of silver contamination at former Installaticn 
Restoration (IR) Site 5. The silver contamination was frrsn. 
radiographic operatians Located in Building 731. The work gliin 
is based on the plans; and specifications that we fcrwaAed to you 
on March 24, 1992. 

We originally requested your concurrence to clean the two swales 
'chat recef_ved the discharge from Building 731 fn our letter of 
December 20, 1991, enclosure (2). You approved our general 
apprcach with several comments in your letter QC Zanuary 10~ 
1992, enclosure (3). 

The plans and specifications sent to you or! ?Iarch 24, L992, 
addressed ycur ccmments, with the exception oZ the t+da ponds at 
the bottom of the Olson Road Landfill, XR Site 44. Since that 
area is a natural wetlands and is located downgradient cf IF! Sita 
44, we have decided to include further testing and any rem&iaL 
actions at the pands with IR Site 44. 

Cleanup of tha site began on December 2, 1992. TP you have any 
questions concerning this matter, please contact Mr. Shawn 
Jorgensen of my staff on (501) 74396745146. 

sincerely, 

KENNETH 13. MORXN, P.E. 
Director, 
Environmental Division 
By direction of 
the Commander 

Encl: 
(1) Remedfal Work Plan 

ZR Site 5 
(2) IHDIVNAVSUM'W&RCEN Itr 509Q 

Sex (3965/812 of 20 Dee 91 
(3) MDE ltr of lo Jan 92 

copy to: (w/o end) 
CHESNAVFACENGCtrM (Code 181) 



APPENDIX E: TREATABILRYSTUDYRESULTS 



TABLIZ 1 NOSSEDIME~PLUSCE~N~OUS BINDER 

Sampie Mix 
IL2 Chde 

SP-1 AHG 
Ami 
AHG 

SP-6 AHG 
AHG 
AHG 

+ ATG 

SP-8 AHG 0 7 20.1 
AHG 3 7 18.9 
AHG 5 7 17.3 

Delay (;f 
Compaction 
mYa 

0 
3 
5 

0 
3 
5 \ 

5 

Additional Dry 
Cure Moisture, 46 Density, pcf 
Ghsl as produced Lmndition) 

7 20.5 106 (V.Moist) 
7 195 89 @VI 
7 188 90 Pry) 

7 19.8 108 (V.Moist) 
7 fao 95 (3 DIy) 
7 16.9 91 P-Y~ 

7 22.0 100 (Moist) 119 (Good) 

342 (Good) 
39 (Poor)* 
39 (Poor)* 

--- -A--a---I_ m--p_pl___l-- 

84 
6 

B 
AHG = 20% Portland by wet wg of waste 
ATG= 

ij 

30% Porthnd by wet wgt of waste (preliminary design mix) 

D 
5 ? 

l = Specimen was friable and over-dry. 



TABLE2 NOSS~D~~lPILUSPO'/I'ZICIT.ANTCB~ER 

Sample 
u2 

SP-1 

Mix 
code 

BEG 
BEG 
BEG 

Delay c;f 
Compaction 
{&Iv!%) 

0 
3 
5 

SP-6 wx.5 
BEG 
BEG 

0 7 17.5 
3 b 7 16.9 
5 7 16.8 

SF-8 l3EG 0 
BEG 3 
BEG s 

CHG 3 

Additional 
Moisture, % 
jg urchced 

7 18.6 
7 19.0 
7 39.0 

7 21.4 106 (Moist) 374 (Good) 
7 16.8 95 (Sl Dry) 143 (Dry) 
7 36.0 94 Pry) cm (Poor)* 

7 20.7 

‘I 13 (Moist) 215 (God) 
106 (S1 Moist) 159 (WI 
99 P1 DryI 120 @VI 

103 (Moist) 88 (Good) 

--m---v ----- 

UEG = 30% K-10 hy total wet wgt of waste 
CNG = 20% KC CKD by wet wgt of wastr: 
I - Too friable to tst; cylinder crumbled &fore had applied. 



TABXE2 N0SSEDIMEiN'l-S PLUS POZZtXANICBINDER 

Sample 
ID 

Mix 
Code 

SP-I BEG 0 
BEG 3 
BEG 5 

SP-6 BEG 
BEG 
BEG 

SP-8 FlEG 
BEG 
BEG 

CHG 

Deiay hf 
Compaction 
f&sJ 

0 
3 b 
5 

0 
3 
5 

3 

Additional 

3;) 
Moisture, .% 
gs produced 

7 18.6 
7 19.0 
7 19.0 

7 175 
7 . 16.9 
7 16.8 

7 21.4 ‘106 (Moist) 374 (Good) 
7 168 95 (Sl Dry) 143 (Dry) 
7 16-O 94 0-Y) <IO (Poof)a 

7 20.7 103 (Moist) 

n’y 
Density, pcf 
~condition\ 

UC& psi 
@f$ition] 

88 (Good) 

----P-m----- 

izEG = 30% K-10 by total wet wgt of waste 
CHG = 20% KC CKD by wet wgt of wastt: 
* = Too friabIe to test; cylinder crumbled before had applied 

----- 



A~PENDK F: EXCAVATED SOIL VOLUME ESTIMATES 



SILVER-CONTAMINATED SWALE 
EASTERN SWALE 

12 

LEGEND: 

. . . . . . . . . . . 

-X- 
l I 
I I 
I I 

------ 

BOUNDARY OF EXCAVATION AREA 

AREA OF EXCAVATION TRENCH 

OUILINE OF PROPOSED BARRIER 

TEMPORARY CHAIN FENCE 

TRANSECT INDICATINQ FAU. 1992 
BAMPLINQ LOCATIONS 

APPROXIMATE AREA OF TREATED 
MATERIAL PLACEMENT (AND CAP) 

I. 

\ 

\ 

\ 
\ 

731 \ \ \ \ 
I \ 

1 INCH = 50 FEET 



EXAMPLE TRANSECT CROSS-SECTION 
(TRANSECT 1) 

CONTAMINATED SOILS (EXCAVATION ZONE) 

APPROXIMATE CROSS-SECTIONAL AREA 
OF EXCAVATIO$ & T;lS TRANSECT: 

. . 



Ag-Contaminated Soil: 
Excavation Dimensions and Volume Estimates 

Area of Transect Distance from 
Cross-section Previous Transect 

Total in Cubic Feet 

Total in Cubic Yards 



SILVER-CONTAMINATED SWALE 
WESTERN SWALE 

-xx- PERMANENT CHAIN FENCE 
!‘ 
6 

-x- TEMPORARY CHAIN FENCE 

LEGEND: 

ESTIMATED AREA OF l-FOOT-DEEP 
EXCAVATION (26.@20 SQUARE FEET) 

ESTIMATED AREA OF P&FEET-DEEP 
EXCAVATION TRENCH (490 FEET LONG BY 
12 FEET WIDE) - 5,580 SQUARE FEET 

TRANSECT INDICATING FALL 
1992 SAMPLING LOCATIDNS 

JME OF CONTAMINATED 
MENTS: 2,000 CUBIC YARDS 

5,660 SF x 2.5 Fl-. DEEP = 14,700 CF 
26.920 SF x 1 FT. DEEP = 26,920 CF 

@ 
a 

41,620 CF 8 

41,620 CF f 
= 1,541 CY x 1.3 (EXPANSION FACTOR) = 

27 CWCY 
12,003cy] 1 

1 INCH = 50 FEET 



APPENDIX G: ANALJTICAL DATA PACKAGES 



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: 

OlSSXX0125XRXF 

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 (xX0, in the case above). In this case, the X’s stand for place holders; therefore, 
XX0 means at ground surface, XX5 would mean five feet below ground surface, etc. 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 (if facing 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 swale would be XM. The next single character (X, above) describes how 
far laterally from the center of the swale the sample was collected (assuming it was not 
collected from the swale’s midpoint - if it was collected from the midpoint, this character is 
meaningless), If a particular sample showed a level of silver higher than the target level, the 
next sample along that transect would generally be acquired five feet further laterally from 
the center of the swale than the previous hot sample. The example above was acquired five 
feet from the center, because it was assigned X. A sample taken 10 feet from the center is 
assigned Y. A 2 would mean 15 feet from the center. (In at least one case, a sample was 
labeled 22, meaning 20 feet from the center of the swale. The need for samples from a 20- 
foot lateral distance from the swale’s center was not expected before analytical work began.) 
An F in this space denotes that the sample was acquired from a point adjacent to the fence 
along the western stream; a 2F denotes that the sample was acquired five feet laterally from 
the fence, away from the center of the swale. Finally, the last character, F for the example 
above and for every sample acquired, means that the sample was analyzed in the field. 

The above description of the code is valid for the samples acquired before excavation began. 
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: the one from the left-most edge of the excavation was assigned X4 
instead of XL, as described above. The one from the midpoint of the swale was assigned XB 
(instead of XM), and the one from the right-most edge of the excavation was assigned XC 
(instead of XZ?). For example, a confirmatory soil sample acquired from the east swale, 375 
feet downstream of Building 731, on the right-hand side of the excavation, at land surface, 
would be coded: 01 SSXXO37SXCXF. 



Table of Characterization Study Data 

ISIS CODE 

01 SSXXOX25XLXF 

01 SSXX2X25XLXF 

01 SSXXOX25XRXF 

01 SSXXOX57XLXF 

0 1 SSXXOX57XLXF 

Date Date Collected Analyzed Concentration Remarks 

Collected Analyzed BY BY of Ag 

11/12/92 11/16/92 DVB SLD <IO 

11/12/92 11/16/92 DVB SLD 14 

11/12/92 U/16/92 DVB SLD 24 

11/12/92 11/16/92 DVB SLD 30 

11/12/92 11/16/92 DVB SLD 52 

11/12/92 11/16/92 DVB SLD <lo 

11/12/92 11/16/92 DVB SLD 56 

11/12/92 11/16/92 DVB SLD <lo 

1 OlSSXXO35OXu(F 11 11/12/92 

1 OlSSXX0350XRXF II 11 /12/92 

11/16/92 DVB SLD 22 

1 l/16/92 DVB SLD <lo 

11/16/92 DVB SLD 46 

11/16/92 DVB SLD <lo 

11/16/92 DVB SLD 12 
I 

11/16/92 1 DVB SLD <lo 

11/16/92 DVB SLD <lo 
I 

11/16/92 DVB SLD <lo 

11/16/92 DVB SLD 10 

1 l/16/92 DVB SLD 24 

11/16/92 DVB SLD 16 



(Characterization Study Data - Continued) 

ISIS CODE Date Date Collected Analyzed Concentration Remarks 

Collected Analyzed BY BY of Ag 

01 SSXXO45OXlXF 11/12/92 11/16/92 DVB SLD 64 

01 SSXX0450XRXF 11/12/92 11/16/92 DVB SLD 32 

01 SSXXO5OOXLXF 11/12/92 11/16/92 DVB SLD 28 



(Characterization Study Data - Continued) 

ISIS CODE Date Date Collected Analyzed Concentration Remarks 

Collected Analyzed BY BY of Ag 

02SSXXO175XRXF 11/12/92 11/16/92 DVB SLD 16 

02SSXXO225XLXF 11/12/92 11/16/92 DVB SLD 40 

02SSXX0225XRXF 11/12/92 11/16/92 DVB SLD 60 

01 SSXXOl5OXLYF 



(Characterization Study Data - Continued) 

ISIS CODE Date Date Collected Analyzed Concentration Remarks 

Collected Analyzed BY BY of Ag 

01 SSXXO5OOXLYF 1 l/18/92 1 l/19/92 DVB SLD 2.0 

02SSXXOX25XLYF 11/18/92 11/19/92 DVB SLD 58 R=lO 

02SSXXOX25XRYF 11/18/92 11/19/92 DVB SLD 16 

022SXX0300XRY F 



(Characterization Study Data - Continued) 

OlSSXX0300XRZF 11 11/20/92 1 11/23/92 1 DVB 1 SLD I 28 I 

02SSXXO125XRFF 

02SSXXO275XLZF 

11/24/92 11/24/92 DVB SLD 120 

11/24/92 11/24/92 DVB SLD 22 

11/24/92 11/24/92 DVB SLD 78 

02SSXX0375XRZF 

11/24/92 11124192 DVB SLD 92 

11/24/92 1 l/24/92 DVB SLD 2.0 R=2.0 

11/24/92 11/24/92 DVB SLD a.0 

DVB SLD 2.0 

11/24/92 11/24/92 DVB SLD 6.0 

DVB SLD 2.0 

OlSWXX0600XMXF 11 11/24/92 1 11/24/92 1 DVB 1 SLD 1 2.0 1 R=2.0 I 

02SSXXOX2iXLzF (1 11/30/92 1 12/l /92 1 DVB 1 SL6 ) 14 1 

02SSXXOX50XRFF 11/30/92 12/l 192 DVB SLD 40 

02SSXXO125R2FF 1 l/30/92 12/l/92 DVB SLD a.0 



Table of Confirmatory Target Level Sampling Study Data 

ISIS CODE 

01 SSXXOXl OXAXF 

01 SSXXWl OXBXF 

01 SSXXOXl OXCXF 

01 SSXXOX25XAXF 

01 SSXX2X25XBXF 

01 SSXXOX25XCXF 

01 SSXXOX57XAXF 

01 SSXX2X57XBXF 

01 SSXXOX57XCXF 

01 SSXXOX75XAXF 

Date Date Collected Analyzed Concentration Remarks 

Collected Analyzed BY BY of Ag 

12/4/92 12/a/92 DVB SLD 8.0 

1214192 12/a/92 DVB SLD 2.0 

1214192 i 2/a/92 DVB SLD c2.0 

1217192 I 2/a/92 SLD SLD 2.0 R=2.0 

01 SSXX2X75XBXF 

01 SSXXOX75XCXF 

OlSSXXOlOOXAXF 

01 SSXXI 1 OOXBXF 

OlSSXXOlOOXCXF 

01 SSXXO15OXAXF 

01 SSXXl 1 SOXBXF 

OlSSXXO15OXCXF 

1217192 12/a/92 DVB SLD c2.0 

12/7/92 12/a/92 DVB SLD 2.0 

12/a/92 12/g/92 SLD SLD 2.0 
I I 

i 2/a/92 12/g/92 SLD SLD 2.0 

I 2/a/92 12/g/92 SLD SLD 2.0 

12/a/92 12/g/92 SLD SLD < 2.0 

12/a/92 12/g/92 SLD SLD 2.0 

12/a/92 12/g/92 SLD SLD 2.0 

01 SSXXO2OOXAXF 

01 SSXXI 200XBXF 

01 SSXXO2OOXCXF 

12/a/92 12/g/92 SLD SLD c2.0 

i 2/a/92 12/g/92 SLD SLD 2.0 

12/8/92 1 12/g/92 1 SLD 1 SLD I 2.0 I 
01 SSXXO25OXAXF 12/a/92 12/g/92 SLD SLD 2.0 R=2.0 

01 SSXX125OXBXF 12/a/92 12/g/92 SLD SLD 2.0 

01 SSXXO25OXCXF 12/8/92 12/g/92 SLD SLD 2.0 

01 SSXXO3OOXAXF 12/g/92 12/10/92 SLD SLD 2.0 

01 SSXX13OOXBXF 12/g/92 12/10/92 SLD SLD -=c 2.0 



(Confirmatory Target Level Sampling Data - Continued) 

ISIS CODE 

01 SSXXO3OOXCXF 

01 SSXXO35OXAXF 

01 SSXX1350XBXF 

01 SSXXO35OXCXF 

01 SSXXO4OOXAXF 

01 SSXX14OOXBXF 

01 SSXXO4OOXCXF 

01 SSXXO45OXAXF 

01 SSXX145OXBXF 

01 SSXXO45OXCXF 

01 SSXXO5OOXAXF 

01 SSXX0500XBXF 

01 SSXXO5OOXCXF 

01 SSXXO54OXAXF 

01 SSXXO54OXBXF 

01 SSXXO54OXCXF 

01 SSXXO45OXAYF 

OlSSXX1450XBYF 

01 SSXXO45OXCYF 

01 SSXXO5OOXAYF 

01 SSXXl SOOXBYF 

01 SSXXO5OOXCYF 

0 1 SSXXO54OXAY F 

01 SSXX154OXBYF 

01 SSXXO54OXCYF 

01 SSXXO579XAXF 

01 SSXX1579XBXF 



(Confirmatory Target Level Sampling Data - Continued) 

ISIS CODE 
II 

Date 
Collected 

Date 
Analyzed 

1 Colleed 1 Ana&zed 1 Con;nt$ion ]~amwb ) 

l/12/93 DVB/SLD SLD c2.0 

l/12/93 DVB/SLD SLD 6.0 

l/12/93 DVB/SLD SLD c2.0 

l/12/93 DVB/SLD SLD 2.0 

l/i 3/93 DVB/SLD SLD 8.0 R=12 

Matrix Soike Analvsis: 

12/23/93 1 SLD 1 SLD I 48 I I 01 SSXXOXl OXAXF 12/22/92 

OlSSXXOX25XAXF 

01 SSXXOX57XAXF 

01 SSXXOX75XAXF 

01 SSXXOl OOXAXF 

01 SSXXOl5OXAXF 

01 SSXXO2OOXAXF 

01 SSXXO25OXAXF 

01 SSXXO3OOXAXF 

01 SSXX135OXBXF 

12/22/92 

12/22/92 

12/22/92 

12/22/92 

12122192 

12/22/92 

12/22/92 

12/22/92 

12122192 12/23/93 SLD SLD 48 

12/23/93 SLD SLD 48 

12/23/93 SLD SLD 51 

12/23/93 SLD SLD 49 

12/23/93 SLD SLD 49 

12/23/93 SLD SLD 48 

12/23/93 SLD SLD 49 

12/23/93 SLD SLD 50 

12123193 SLD SLD 48 



QUALM CONTROLDATA 
TCLPAND TOTALSILVERANALYSW 



l-11 Suburban Road l San Luis Obispo, CA Y%Ol l (NO?) 543-2533 . FJX (WE;) 513-2hr)5 
751 S. Kellogg, Suite A l Goleta. CA 93117 * (X05) %4-X38 l Fax (805) 9b7-1336 

hOOh Egret Court l Bemcla, CA Y4510 l (707) i-l;-2i.57 . Fax (707) 747-2765 
1765 Calle Quetral l C,lmarillo. CA YWI 0 l ,805) 3X9-1 353 l Fax (803 189-1438 

4570 Campus Drive l Newport Beach, C.4 Y’hhil l 171-l) 752-2113 . Fax 171.4) 253-77.33 
2100 Cumberland Dr. l Valp.lraiso, Ih 4hWi l 121Y) 464-2389 . Fau (219) 3612-2953 

3-K) Countv Road, No. .i l \C’estbrook, ME IMNX l ~207) X74-2400 . Fax (20;) i75-4029 

December 21, 1992 

Mr. Frank0 Godoy 
ABB Environmental Services, Inc. 
1400 16th Street, N.W. Suite 720 
Washington, DC 20036 

Dear Mr. Godoy: 

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. 
by sample and by analytical group. 

Results are presented 
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 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. 

aura J. O'Meara, Supervisor 
Client Services 

LJO/dmt 

Enclosure 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacterioioq h Bioassav Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarilio, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l 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: WA51006; sample number: 1. This sample was 
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 1 page, is 
authorized for release by: 

Laura J? O'Meara 
Client Services Supervisor 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 

CLIENT: FRANKoGcDoY 
ZABBEnti rarnnwtal svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtm, DC 20036 

Sample No. : WA-51006-l 
Report Date: 12/21/92 
FO No. : SE207668 

FEFORTOFANALYTIC7ALRESUCTS Page 1 of 1 

SAMPLEDESCRIPTI~ SAMPLED BY SAMPLEDDATERECEIVED 

lI!uoo-01 Soil D.KINBUSHBEFGE 12/08/92 12/15/92 
R 

Pm RESULT UNITS DF pQL* MEIHCD ANALYZED BYF0I'E.S 

TCLP*!Xxtraction **** **** 1.0 **** 1311 12/16/92 MV 1 

W-Silver co.50 ET/L 1.0 0.50 6010 12/18/92 DN 2 

* PQL (Practical mtitation Level) represents laboratory reporting limits and my not reflect sanple- 
specific reporting limits. Sample-specific limits are indicated by results annotated with 'cl values. 

,l) Saqle Prepamtim on 12/15/92 by MV 
(2) Smple Preparatim on 12/16/92 by MV using 3010 

LJO/edh/djn/mv 



Coast-to-Coast Analytical Services, Inc. 
Northeastern Division (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO W-A51006 

REPORT TO: FRANK0 GODOY 
ABB Environmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washington, DC 20036 

INVOICE: ABB 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-F-'0 
FAX: 202/797--l 

DUE: 18 DEC 

SAMPLED BY: D. VON BUSHBERGER DELIVERED BY: FED-EX 

PO: SE207668 

DISPOSE: AFTER 14 JAN 

ITEM LOG NUMBER SAMPLE DESCRIPTION 
1 WA51006-1 TMlOO-01 

SAMPLED DATE/TIME RECEIVED MATRIX 
08 DEC 1200 15 DEC so 

DETERMINATION METHOD OTY PRICE AMOUNT 
TCLP-Silver 6010 1 450.00 450.00 
TCLP*Extraction 1311 1 105.00 105.00 
Elements Matrix Spike Sample 1 0.00 0.00 

TOTALS 1 555.00 555.00 

ORDER NOTE: QCIII INDIAN HEAD 

INVOICE: With Report 

JBB/LJO 

TOTAL ORDER AMOUNT $555 7 
This is NOT an Inv'blrlSe 

12-16 Please contact CCAS promptly if you have any questions. 



141 Suburban Road 
751 S. Kellogg Suite A 

6CO6 Egret Ct. 
2400 Cumberland Dr. 

4765 Calle Quetzal 

. San Luis Obispo, CA 93401 

. Goleta, CA 93117 

. Benicia, CA 94510 

. Valparaiso, Indiana 46363 

. camarillo, CA 93012 

- 
. 
. 
. 
. 
. 

- 
543-2553 

;707) zz; 
(219) 464-2389 
(805) 389-1353 

FAX (805) 543-2685 
FAX (805) 9674386 
FAX (707) 747-2765 
FAX (219) 462-2953 
FAX (805) 389-1438 

Chain of Custody 
Y I 

Page C of I 

340 County Road No. 5 l Westbrook, ME 04092 l (207) 87424CKl FAX (207) 775-4029 

l PLEASE PRINT IN PEN 

Client 
F&R WvKtim W!, s ’ 1 Contact-i? QPJ EBas ;#&W?-~ 6.93 [ 

Address 
IW us ST A/t3 

/ State 

Project Name/Number 
MS L 

CfiY LA&f @m 9 
y&7:- 00 

zip m Q= 

m Sr7-EC I 
Project MGR 

f- Go?m~ 
Bill (I different than above) Address 

Auth. Init. 

Sample Description 
Da&‘TiAme 

‘Matrix Con%~ers Pres. 7; 
* Subject to Availability 

Analysis Remarks Lab ID # 

1 I 

Relinquished By Received By Relinquished By Dateflime Received By 

An /5;&-- i2 -+=#-#,!o i, 
, 

Shipping Method 

I 

REMARKS 

Shipping # Received By Date/Time Condition (See Remarks) 
Cold Sealed Intact ~W%nkitig Waier . 

WW - Wastewater 
GW - Groundnrater 
SW - Surface Water 
Ifvl~ 
FL 

: $t;ger 
- i&e Product 

A/G - Air/Gas 
SL - Sludge/Soil/Solid 
OT - Other 



Air, Water & Hazardous Waste Sampling. Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Bemcia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 7754029 

Coast-to-Coast Analytical Services, Inc. - Northeast Division 
(CCAS) has completed analysis of your samples identified by the 
CCAS order number: WA51011; sample numbers: l-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 
authorized for release by: 

20 pages, is 

aura J.JO'Meara 
Client Services Supervisor 



Air, Water L Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarilio, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

-1 Northeastern Division ’ ’ 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 

(207) 874-2400 w 
Fax (207) 775-4029 

CLIEJm?:FRANmGCmY 
ABB Envi 3rcum2nta.l svcs., Inc. 
1400 16th Street, N-W., Suite 720 
Washingtan, DC 20036 

Smple No. : WA-51011-l 
Repxt Date: 12/21/92 
FO No. : SE207668 
Project : 7800-00 

REpcwTOFAXALYTICALRESUGTS Page 1 of 1 

SAMPLEDESCRJXTICN SAMPLED BY -DATEREcEIvED 

02SSXXO3OOXRFF Soil D.VONBUSHBERGE 12/03/92 12/15/92 
R 

PAFUMEXER RESULT UNITS DF FQL* MFIHCB) A?SALYZED BYIWTES 

Silver, Total 15 mg/kgdrywt 1.0 1.5 6010 12/16/92 DN 1,2 

* PQL (Practical Quantitaticm Level) represents laboratory reporting limits and may not reflect saqle- 
specific reprting limits. Saqle-specific limits are indicated by results annotated with 'cl values. 

(1) Sanple Preparatim on 12/15/92 by MV using 3050 
(2) Results for the ICS associated with this sample were outside laboratory acceptance range. 

IJO/edh/and/djn 
AL15ICPXSXX2 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta. CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso. IN l Westbrook, ME 

Northeastern Division 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 

(207) 874-2400 
Fax (207) 7754029 

CLIEM’: FRaNmGchxry 

ABBEnti rcarnental svcs., Inc. 

1400 16th Street, N.W., Suite 720 
washingt~, DC 20036 

Sanple No. : WA-51011-l 

F&port Date: 12/21/92 

PO No. : SE207668 

Project : 7800-00 

F?EPORT OF ANATYTICATJ RESULTS Page 1 of 1 

SAMPLE DESC?RIF’I’I~ !3METED BY -mREcEIvED 

02SSXXO3OOxRFF Soil D. WNBIXHBJIRGE 12/03/92 12/15/92 
R 

P-R RESULT UNITS DF pQL* MElTKID ANALYZED BYl'WIE.5 

Solids-Total Resi&e (TS) 99 Wt% 1.0 0.10 CU/CIP ScrW 12/16/92 J-F 1 

* pQL (Practical Quantitation Ieel) represents laboratory reporting limits and my not reflect sample- 
specific reporting limits. Sample-specific limits are indicated by results annotated with 'c' values. 

(1) Sarrple Preparatim cm 12/15/92 by JF 

LJO/edh/bac/jf 
ALl15wcXXSxX 



Air, Water & Hazardous Waste Sampling, Analysis & Consuitation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 3 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 w 

Sample No. : m-51011-2 

CLIENT: Fl?mwom 

ABBEnti Ironnmltal svcs., Inc. 
1400 16th Street, N.W., Suite 720 
washingtan, DC 20036 

Report Date: 12/21/92 
Fo No. : SE207668 
Project : 7800-00 

FSSFORT OF IUXATJYTICAT-I RESULTS Page 1 of 1 

SAMPLEDESCRIPTICN FAMFZED BY SAMPLEDDATERECEIVED 

01ssxxOx10xpxF Soil D.mNBUSH.BEFGE 12/04/92 12/15/92 
R 

P-R RESULT DF QL* MFIHCB) ANALYZED BYNYIES 

Silver, Total 2.3 mg/WWw-t 1.0 1.5 6010 12/16/92 DN 1,2 

* FQL (Practical Quantitaticm Ievel) represents laboratory reporting limits and my not reflect sample- 
specific reporting limits. Sample-specific limits are indicated by results annotated with 'cl values. 

(1) Sanple Preparatim on 12/15/92 by MV using 3050 
(2) Results for the ICS associated with this sample were outside laboratory acceptance range. 

LJO/edh/and/djn 
AL15ICPXSXQ 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacterrology C Bioassay Laboratories 

San Luis Obispo, CA l Goleta. CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 

CLIENT: FRANKoGcBxTi 

ABB Envi ronmmtal Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washington, DC 20036 

SanpleNo. : m-51011-2 

Report Date: 12/21/92 
PO No. : SE207668 

Project : 7800-00 

SAMPLE DESCRIPTI~ 

REPOFZ'OFANALY'EC?GREXlLTS Page 1 of 1 

SAMPLED BY .5acLEDmREcEIvED 

01sSXxox10xpxF Soil D. VON BUZZ-IBEFXX 12/04/92 12/15/92 
R 

Pm RESULT UNITS DF FQL* M?ZI'HJD ?NATeYZED BYNYI'ES 

Solids-Total Residue (TS) 99 wt% 1.0 0.10 CLP/CIP SCN 12/16/92 J-F 1 

* pQL (Practical Quantitation Level) represents laboratory reporting limits and my not reflect sartple- 
specific reporting limits. Sample-specific limits are indicated by results annotated with I<' values. 

(1) Sarrple Prepratim on 12/15/92 by JF 

LJO/edh/bac/jf 
AL15Wfxzxxl 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 * 

cLIENr:!?RANKoGcza3oY 

ABBEnvi rananental Svcs., Inc. 

1400 16th Street, N.W., Suite 720 
Washingtcq DC! 20036 

Sanple No. : w?k-51011-3 

Report Date: 12/21/92 

PO No. : SE207668 
Project : 7800-00 

SAMPLE DEScRIPTIm 

REPOFT OF ANZUTICAL RESULTS Page 1 of 1 

SAMPLED BY SAMpLEDmREcEm 

01sSxx2x25xBxF Soil D. KINBUW 12/07/92 12/15/92 

R 

PIQAMETER RESULT DF FQL* MEXI-KD ANALYZED BY IKXE.9 

Silver, Total 4.6 mg/kgdrywt 1.0 1.5 6010 12/16/92 DN 1,2 

* PQL (Practical Quantitatim Level) represents laboratory reporting limits and my not reflect sample- 
specific reporting 1iinitS. Sample-specific limits are indicated by results annotated with 'cl values. 

(1) Saqle Preparation on 12/15/92 by MV using 3050 

(2) Results for the ICS associated with this sample were outside laboratory acceptance range. 

LJO/edh/ard/djn 
ALl15ICPxSxx2 



Air, Water Cyr Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste. Chemistry. Bacterrology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. S l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 7754029 

CLIENT: FR?mmciicmY 

ABB Envi ronmental svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washing-tan, DC 20036 

Sample No. : m-51011-3 

Report Date: 12/21/92 
Fo No. : SE207668 
Project : 7800-00 

REFORTOFAN?GY'lZCALRESUKTS Page 1 of 1 

SAMPLE DESCRIPTICkJ n!SAWUD BY fiamLEDmREc!EIvED 

01sSxx2x25xBxF Soil D. VONBU~ 12/07/92 12/15/92 
R 

PZGAMETER RESULT UNITS DF FQL* -D AMLYZED BYKT!XS 

Solids-Total Residue (TS) 100 vJt% 1.0 0.10 CLP/CIP SOW 12/16/92 JF 1 

* PQL (Practical mtitation Level) represents laboratory reporting limits and my not reflect sanple- 
specific reporting limits. Sample-specific limits are indicated by results annotated with 'c' values. 

(1) Sanple Preparation cm 12/15/92 by JF 

LJO/edh/bac/jf 
ATJ15WcxxSxm 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 w 

CLIENT: FRANKD GCEOY 

ABBEnvi rormental Svcs., Inc. 
1400 16th Street, N-W., Suite 720 
Waslxingtcn, DC 20036 

sanple No. : PrA-51011-4 

Report Date: 12/21/92 
PO No. : SE207668 
Project : 7800-00 

REFQRTOFAN?JLYTICALF?ESDITS Page 1 of 1 

SAMPLE DESCRIPTION SAMPLGD BY -mREcEIvED 

OlS~cK57Xc3(F Soil D.b0NBUSHBEEE 12/07/92 12/15/92 
R 

PARAMFIER 

Silver, Total 

RESULT UJXITS DF FQL* MEIHOD ANUYZED BYNYIES 

Cl.5 mgkgdrywt 1.0 1.5 6010 12/16/92 DN 1,2 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and my not reflect simple- 
specific reporting lhi.tS. Sample-specific limits are indicated by results annotated with 'c' values. 

(1) Sanple Prepratim on 12/15/92 by MV using 3050 
(2) Results for the LCS associated with this sarrple were outside laboratory acceptance range. 

LJO/edh/and/djn 
ATJ5ICPXSXQ 



Air, Water & Hazardous Waste Sampling, Analvsis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (2071 775-4029 

CLIENI?: FPANI@J GCBMY 

ABB Et-h -ta.l svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtm, DC 20036 

Sarqle No. : m-51011-4 

Report Date: 12/21/92 
FQ No. : SE207668 
Project : 7800-00 

SAMPLE DESCRIPI'ICN 

REPOKI'OFANX.X'XCXLRESUIJTS Page 1 of 1 

SAMPLED BY SAMPLEDmREcEIvED 

01s~clx57xcXF Soil D.VONBU%BEFGE 12/07/92 12/15/92 
R 

PARAMEXER RESULT UNITS DF PQL* MEZK)D ANALYZED BYMXES 

Solids-Total Residue (TS) 99 Wt% 1.0 0.10 cLp/CIP SOW 12/16/92 JF 1 

* PQL (Practical Quantitaticm level) represents laboratory reporting limits and may not reflect smple- 
specific reporting limits. Sample-specific limits are indicated by results annotated with I<' values. 

(1) Sample Preparatim on 12/15/92 by JF 

LSO/edh/bac/jf 
ATJ5WCxxxxl 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bactenology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 

(207) 874-2400 -y 
Fax (207) 775-4029 

cLIENr:FRANKoGcixYY 
ABBEt-lvi lL-0rmmta.l svcs., Inc. 
1400 16th Street, N-W., Suite 720 
Washington, EC 20036 

Saqle No. : m-51011-5 

Report Date: 12/21/92 
PO No. : SE207668 
Project : 7800-00 

SAMPLEDESCRIE'TI~ 

REXOl?TOFANAL.CALRESULTS Page 1 of 1 

SAMPLED BY SAMpLEDDATEREam 

01sSz2x75xBxF Soil D.VONBUSHBERGE 12/07/92 12/15/92 
R 

PARAMETER RESULT DF PQL* MFIHCD ANAIm BYI’XXIIS 

Silver, Total cl.5 w/kgdrywt 1.0 1.5 6010 12/16/92 DN 1,2 

* FQL (Practical Quantitatian Level) represents laboratory reporting limits and IMy not reflect saqle- 

specific reporting limits. Sample-specific limits are indicated by results annotated with 'cl values. 

(1) Sar@e Premticpl a 12/15/92 by MV using 3050 

(2) Results for the LCS associated with this sari@@@ were outside laboratory acceptance range. 

LJO/edh/and/djn 
ALl5ICPXSZX2 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassav Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso. IN l Westbrook, ME 

Northeastern Division (207) 8742400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 

CLIENr:FR?bNKOGmOY 
ABB Enti ronmental svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtcn, DC 20036 

Saqle No. : WA-51011-5 
Report Date: 12/21/92 
PO No. : SE207668 

Project : 7800-00 

SAMPLEDESCRX'ITON 

F?EFORTOFANALYTICXLRESDZTS Page 1 of 1 

SAMPLGD BY .smPLEDDATEREcErvEo 

01s!?xx2x75xBxF Soil D.VXBUSHBEFfGE 12/07/92 12/15/92 
R 

PARAMETER 

Solids-Total Residue (TS) 

FSZSULT UNITS DF FQL* MFII%3D ANALYW BYNYI'ES 

99 Wt% 1.0 0.10 UP/CIP SCM 12/16/92 JF 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and my not reflect sample- 
specific reporting limits. Sarqle-specific limits are indicated by results annotated with I<' values. 

(1) Szmple Prepratim on 12/15/92 by JF 

mo/edh/bac/ j f 
AL15wc3Msxx1 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 

CLIEmr:FRANmGcmx 
ABB El-h tL-ormmta.l svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washington, DC 20036 

sanple No. : WA-51011-6 
Report Date: 12/21/92 
FO No. : SE207668 
Project : 7800-00 

REEQ?l?OFANALYTICALREXlLTS Page 1 of 1 

SAMF'IJI DESCRIPTIcEil SAMPLED BY SAMPLEDmREcEIvED 

01s.Sxmx25~YF Soil D. VONBUSHEERGE 11/18/92 12/15/92 
R 

PARAMETER RESOLT DF pQL* MEX-ICD AN7&YW BYJXYIES 

Silver, Total 1.8 mg/kgdrywt 1.0 1.5 6010 12/16/92 DN 1,2 

* FQL (Practical Quantitation Level) represents laboratory reporting limits and my not reflect saqle- 
specific reprting limits. Sarqle-specific limits are indicated by results annotated with 'cl dues. 

(1) Sarple Prepxratim cm 12/15/92 by MV using 3050 
(2) Results for the LCS associated with this sample were outside laboratory acceptant range. 

w 

LJO/edh/and/djn 
ALl5ICPXSXX.2 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste. Chemistry, Bacteriology Cyr Bioassav Laboratories 

San Luis Obispo, CA l Goleta, CA l Bemcia. CA l Camarlllo. CA 
Newport Beach. CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 7754029 

CLIENT: Fl?ANm GmX 

ABB Envi romnmtal Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washington, DC 20036 

SartpleNo. : m-51011-6 

Report Date: 12/21/92 
PO No. : SE207668 
Project : 7800-00 

SAMPLE DESCRIPTICN 

REPOFZOFANALY'ITCALRESUCTS Page 1 of 1 

LSXQLED BY .5xwLED~REcEIvEo 

o1sSxxox25xLYF Soil D.mNBTJSHBEEGE 11/18/92 12/15/92 
R 

PAR?CKlER 

Solids-Total Residue (TS) 

RESULT UNTI'S DF PQL* m AN?G?lZED BYNOTES 

98 Wt% 1.0 0.10 CLP/CIP SOW 12/16/92 JF 1 

* pQL (Practical Quantitation Level) represents labx-atoxy reporting limits and may not reflect sanple- 
specific reporting 1iltlitS. Saqle-specific limits are indicated by results annotated with 1.~1 values. 

(1) Sanple Preparation on 12/15/92 by JF 

LJO/edh/bac/jf 
m15Kxx!%U 



Air, Water & Hazardous Waste Sampling, Analysis &z Consultation 
Certified Hazardous Waste, Chemistry. Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarlllo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 7753029 r 

cLIENr: FRANXDGODOY 
ABBEnti lramlental svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtcn, DC 20036 

Sarqle No. : m-51011-7 
Report Date: 12/21/92 
PO No. : SE207668 
Project : 7800-00 

REFOKl’ OF ANZUXTICAL RESULTS Page 1 of 1 

SAMPLE DESCRIF'I'ICN .%&PLED BY SAMPLEDIlATEREcEIvEo 

02SSXXO275XXF Soil D. TnJN BU-E 11/12/92 12/15/92 

R 

PAFAMITER RESULT DF FQL* METITim ANALYZED BYNYI'ES 

Silver, Total 24 mg/kgdrywt 1.0 1.5 6010 12/16/92 DN 1,2 

* FQL (Practical Quantitatian Level) represents la!zoratoxy reporting limits and my not reflect sample- 
specific reporting limits. Sample-specific limits are indicated by results annotated with 'c' values. 

(1) Sample Preparaticxl on 12/15/92 by MV using 3050 

(2) Results for the LCS associated with this saqle were outside laboratory acceptance range. 

LJO/edh/atd/djn 
AL15ICPXSXQ 



Air, Water & Hazardous Waste Sampling, Analysis &Consultation 
Certified Hazardous Waste. Chemistry, Bacterrology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA . Camartllo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 

amm m.4w.3 am-f 
ABBEnvi r-ormental Svcs., Inc. 
1400 16th Street, N-W., Suite 720 
Washing-tan, DC 20036 

Saqle No. : W7b51011-7 
Report Date: 12/21/92 
FO No. : SE207668 
Project : 7800-00 

Page 1 of 1 

SAMPLE DESCRIP??~ .%&PLED BY sJiMPLmmREcEIvE0 

02SSXXO275xIxF Soil D.VONBUSHBERGE U/12/92 12/15/92 
R 

PARAMETER RESULT UNITS DF FQL* MIXIMJD ANALY!ZED BYNYIES 

Solids-Total Residue (TS) 99 wt% 1.0 0.10 CLP/CIP SaJ 12/16/92 JF 1 

* PQL (Practical Quantitaticol Level) represents laboratory reporting limits and may not reflect sanple- 
specific reporting limits. Saqle-specific limits are indicated by results annotated with 'cl values. 

(1) Sanple Preparatim on 12/15/92 by JF 

LJO/edh/bac/jf 
AL15WmxSxxl 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 

CLIENT: l?Rmm- 

ABBEnvi Yxmmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washington, DC 20036 

SAMPLE DESCRIPTICN 

(207) 874-2400 w 
Fax (207) 775-4029 

Sanple No. : WA-51011-8 

Report Date: 12/21/92 
.I23 No. : SE207668 
Project : 7800-00 

REPZI? OF ~Y’ITCXL RESULTS Page 1 of 1 

SAMPLED BY -mREcEIvED 

01sSxxox57xRXF Soil D. VON BUSHEEZXX U/12/92 12/15/92 

R 

PARAMX?XR 

Silver, Total 

RESULT UNITS DF PQL* MElI-iCD ANpILy;sED BYNYIFS 

2.9 mg/kgdrywt 1.0 1.5 6010 12/16/92 DN 1,2 

* PQL (Practical Quantitation Level) represents lakoratory reporting limits and my not reflect sarqle- 
specific reporting limits. Sample-specific limits are indicated by results annotated with 'cl values. 

(1) SarqAe Preparation on 12/15/92 by MV using 3050 
(2) Results for the IL!.S associated with this sample were outside laboratory acceptance range. 

LJO/edh/atd/djn 
ALJ5ICPX!XX2 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacterioiogy & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA . Valparaiso, IN l Westbrook, ME 

Northeastern Division 
340 County Road, No. j l P.O. Box 720 l Westbrook, ME 04098 (207) 874-2400 

Fax(207) 775-4029 

CLIENT: FRANKD- 

ABB Rlvim tal S-KS., Inc. 

1400 16th Street, N.W., Suite 720 
washingtm, DC 20036 

Sarqle No. : m-51011-8 

Report Date: 12/21/92 

PO No. : SE207668 
Project : 7800-00 

RE?X%T OF ANp;LyTIcp-I, RESULTS Page 1 of 1 

SAMPLE DESCRIPTI(3N SAMPLED BY siz@malDATEREcEm 

o1sSxxox57xR= Soil D. VDNV 11/12/Y 2 12/15/92 

R 

PAR&METER RESULT UNITS DF PQL* MEZT33D ANALYZED BYMYL'ES 

Solids-Tot& Residue (n) 98 wt% 1.0 0.10 UP/CIP s(Iw 12/16/92 JF 1 

* PQL (pmc&d Quantitatim Level) represents laboratory reporting limits ad IMY not reflect sample- 
specific reporting 1imitS. Sample-specific limits are indicated by rermlts axmotated with 'c' V~~LES. 

(1) sanple Preparatim on 12/15/92 by JF 

xro/edh/bac/jf 
ALlSxxx.Szl 



Air, Water & Hazardous Waste Sampling, Analysis & Consuitation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 w 

Sanple No. : ~-51011-Y 

aim-r: - GcB)(Jy 
ABBEYPA 17~~~31ta.l Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtan, DC 20036 

F&port Date: 12/21/92 
Fo No. : SE207668 
Project : 7800-00 

Page 1 of 1 

SAMPLE DESCRIF'IXN SAMFTXD BY -DATEREcEIvED 

02SSXX2125XRYF Soil D.vDNBUSHBERfZ 11/20/92 12/15/92 
R 

PARMl?lXR RESULT DF FQL* MEZHCD ?U'UXLYZED BYKYI'ES 

Silver, Total 4.4 mg/kgdrywt 1.0 1.5 6010 12/16/92 DN 1,2 

* PQL (Practical Quantitatian tivel) represents laboratory reporting limits and my not reflect saqle- 
specific reporting limits. Sample-specific limits are indicated by results annotated with '<I values. 

(1) Sarrple Preparation on 12/15/92 by MV using 3050 

(2) Results for the LCS associated with this sample were outside laboratory acceptan- range. 

LJO/edh/&/djn 
ALlSICPXSXX2 



Air, Water & Hazardous Waste Sampling, Analysis CG Consultation 
Certified Hazardous Waste, Chemistrv, Bacterlologv & Bioassav Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia. CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 

(207) 874-2400 
Fax (207) 775-4029 

axENr: F%UNKJ Gcxxx 

ABB Erlvi ronmmtal Svcs., Inc. 

1400 16th Street, N-W., Suite 720 
Washingtm, DC 20036 

Sanple No. : WA-51011-Y 

Report Date: 12/21/92 
Fo No. : SE207668 
Project : 7800-00 

SAMPLE DESCFUPITON 

REPORT OF ANXY’ITCAL RESULTS Page 1 of 1 

SAMPLED BY SAMPLGDWRECEIVED 

02sSxx2125xRYF Soil D.KINBUSHBJZFGE 11/20/92 12/E/92 
R 

PARAMETER RESULT LJNITS DF PQL* MEZSKID ANALYZED BYIWI'ES 

Solids-Total Residue (TS.1 99 w-t% 1.0 0.10 CLP/CIP SOW 12/16/92 J-P 1 

* pQL (Practical Quantitaticn Level) represents laboratory reporting limits and IMy not reflect saqle- 

specific repcrting 1imitS. Sample-specific limits are indicated by results annotated with l-z1 values. 

(1) sanple Preparation a 12/15/92 by JF 

LsO/edh/bac/ j f 
ALl15KxxSxxl 



Air, Water ((r Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistrv, Bacterioionv & Bioassav Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 w 

amrr: mcm3-f 

ABBETlvi roannental svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtm, DC 20036 

Sanple No. : WA-51011-10 

Report Date: 12/21/92 
FO No. : SE207668 
Project : 7800-00 

SAMPLE DESCRIFTICXV 

R!GORTOFANALYTICALRESULTS Page 1 of 1 

- BY -mREcEIvErJ 

o2sSxxoxsoxRFF Soil D.VONBUSHBERfZ 11/30/92 12/15/92 
R 

PAR?GGXER 

Silver, Total 

RESULT DF FQL* METlXCD ANALXZED BYI?Yl?ES 

30 mg/kgdrywt 1.0 1.5 6010 12/16/92 DN 1,2 

* PQL (Practical Quantitatian Ievel) represents laboratory reporting limits and my not reflect sarfple- 
specific reporting limits. Sample-specific limits are indicated by results annotated with '<I values. 

(1) sarrple Preparaticm on 12/15/92 by MV using 3050 
(2) Results for the LCS associated with this sar@e were outside laboratory acceptance rang-e. 

LJO/edh/and/djn 
AL15ICPXSXX2 



Air, Water Q Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste. Chemistry. Bacteriology h Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 

CLIENT: FRANK0 GCDOY 

ABB Etlvi rmlnental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtm, DC 20036 

Saqle No. : WA-51011-10 

Report Date: 12/21/92 
PO No. : SE207668 
F-reject : 7800-00 

SAMPLE DESCFXPTI~ 

REFORTOFANALYTK'ALRESULTS Page 1 of 1 

SAMPLED BY -DATEREcEIvED 

o2sSxxox5oxl?FF Soil D.VONBUSHBEFGE 11/30/92 12/15/92 
R 

P-R 

Solids-Total Residue (TS) 

RESULT UNITS DF FQL* MEXf-KlD AJ!l?&YZD BY IKTDIS 

99 wt% 1.0 0.10 cLp/CIP SOW 12/16/92 J-F 1 

* pQL (Practid Quantitation Level) represents laboratory reporting limits and my not reflect saqle- 
specific reporting limits. Sarqle-specific limits are indicated by results annotated with lcr values. 

-- (1) Saqle Prepratim on 12/15/92 by JF 

LJO/edh/bac/jf 
ATJ15Wcmxxxl 



Coast-to-Coast Analytical Services, Inc. 
Northeastern Division (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO W-A51011 

REPORT TO: FRANK0 GODOY 
ABB Environmental Svcs., Inc. 
1400 16th Street, N-W., Suite 720 
Washington, DC 20036 

Project Manager: Laura J. O'Meara 
ORDER DATE: 12/15/92 

PHONE: 202/797-F-'0 
FAX: 202/797--l 

DUE: 17 DEC 

INVOICE: ABB Environmental Svcs., Inc. 
2590 Executive Center Circle East 
Tallahassee, FL 32301 PROJECT: 7800-00 

PO: SE207668 

SAMPLED BY: D. VON BUSHBERGER DELIVERED BY: FED-EX DISPOSE: AFTER 14 JAN 

ITEM LOG NUMBER SAMPLE DESCRIPTION 
1 WA51011-1 02SSXX0300XRFF 

SAMPLED DATE/TIME RECEIVED MATRIX 
03 DEC 1330 15 DEC so 

DETERMINATION 
Silver, Total 
Elements Sample Preparation 
Solids-Total Residue (TS) 
Elements Matrix Spike Sample 
Elements MS Duplicate Sample 

METHOD OTY 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 

TOTALS 1 129.00 129.00 

LOG NUMBER SAMPLE DESCRIPTION 
2 WA51011-2 OlSSXXOXlOXAXF 

WA51011-3 OlSSXX2X25XBXF 
WA51011-4 OlSSXXOX57XCXF 
WA51011-5 OlSSXX2X75XBXF 
WA51011-6 OlSSXXOX25XLYF 
WA51011-7 02SSXX0275XLXF 
WA51011-8 OlSSXXOX57XRXF 
WA51011-9 02SSXX2125XRYF 
WA51011-10 02SSXXOX50XRFF 

SAMPLED DATE/TIME RECEIVED MATRIX 
04 DEC 1630 15 DEC '0 
07 DEC 0815 
07 DEC 0830 
07 DEC 0845 
18 NOV 1300 
12 NOV 1300 
12 NOV 1330 
20 NOV 1300 
30 NOV 1300 

DETERMINATION 
Silver, Total 
Elements Sample Preparation 
Solids-Total Residue (TS) 

TOTALS 

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 

ORDER NOTE: QCIII INDIAN HEAD 
Prices include RUSH surcharges 

INVOICE: With Report TOTAL ORDER AMOUNT $516 7 
This is NOT an Inv&e 

LJO 
12-16 Please contact CCAS promptly if you have any questions. ."yJ! lJl&:J 



141 Suburban Road 
751 S. Kellogg, Suite A 

6006 Egret Ct. 
2400 Cumberland Dr. 

4765 Calle Quetzal 
340 County Road No. 5 

San Luis Obispo, CA 93401 . I?--’ 543-2553 
Goleta, CA 93117 . i9&7838 
Benicia, CA 94510 . (r VI I 747-2757 

Valparaiso, Indiana 46383 . (219) 464-2389 
camarillo, CA 93012 . (805) X59-1353 

Westbrook, ME 04092 . (207) 874-2400 
l PLEASE PRINT IN PEN 

FAX (805) 543-2685 
FAX (805) %7-4386 
FAX (707) 747-2765 
FAX (219) 462-2953 
FAX (805) 389-1438 
FAX (207) 775-4029 

Chain of Custody 
Page I of 2 -- 

t JWY WVWVk 
Address 

klQ-0 16 fs’7‘. Ajw city L-.dm-tMlrnti 31r 

Project Name/Number 
h/as zIkm‘w v-y-,r -I.,- 

Bill (If different than above) Address 

Auth. Init. 

Sample Description 
Da&IT&me # of 

*Matrix Containers Pres. r% 
l Subject to Availability 

Analysis Remarks Lab ID # 

---kL A< 
LOMSY- 

Received By Relinquished By Date/Time Received By 



..uL. his Obispo, CA 93401 . (805) w-2553 FAX (805) 543-2685 
Goleta, CA 93117 l (805) 9647838 FAX (805) 967-4386 
Benicia, CA 94510 l (707) 747-2757 FAX (707) 747-2765 

Valparaiso, Indiana 46383 l (219) 464-2389 FAX (219) 462-2953 
camarillo, CA 93012 l (805) 389-1353 FAX (805) 389-1438 

Westbrook, ME 04092 l (2W) 8742400 FAX (207) 7754029 

Chain of Custody 
2 Paw- - of 3 

l PLEASE PRINT IN PEN 

Client 
M3l3 -ES Contact Phone # FAX# 

Yw&@@rc ( 1 ( 1 
Address city State Zip / A , 
Project Name/Number 

yf+c.E- 
Project MGR 

Bill (lf different than above) Address 
- . 

Sampler (Print and sign)b 
uli&mYM 

Due Date 
w+f l!jT%D 

Copies To: Auth. Init. 
I 

Sample Description 
DateoflI~me 

I 

‘Matrix Con~z!~ers Pres. FR 
l Subject to Availability 

Analvsis Remarks Lab ID # 

Relinquished By Relinquished By Date/Time 

1; Shipping Method Shipping # 

E 

Received By Daterrime Condition (See Remarks) *Matrix: 

Cold Sealed Intact DW - .Qrinking Water 
WW - Wastewater 

z 

GW - Groundwater 
SW - Surface Water 

REMARKS F 
- impinger 

2 
- Filter 

FP - Free Product 
? 
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Clitinp AB.3 Environmental Services - Souza 20-Dee-92 

LEVEL III REPORT 

Level III documentation consists of the following components for specific types of analyses: 

Section 
INORGANIC ANALYSES FOR METALS 

Type of Documentation 

0 METHODS AND CHRONOLOGY OF ANALYSIS 
0 METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS 
0 SUMMARY REPORT 
0 RAW DATA 

CHAIN OF CUSTODY 

0 CONFIRMATION 
0 CHAIN OF CUSTODY RECORDS 
0 CORRESPONDENCE 



C::at3: At .nvironmental Services - Indian Head 20-Dee-92 

Methods and Chronology of Analysis 

Parameter 

TCLP Extraction 
Silver. TCLP 

METHODS OF ANALYSIS 

Method Description 
No. 

1311 Toxicity Characteristic Leaching Procedure 
6010 Atomic Emission. lnductivelv CouDled Plasma 

CCAS 
Sample Nos. 

WA51006-1 
WA51006-1 

CHRONOLOGY OF ANALYSES 
Date Date Date 

Sample of Sample of Dilution 
Received Chemical Instrument Factor * 

Preparation Analysis 
15Dee-92 #15-Dee-92 
15-Dee-92 16-Dee-92 18-Dee-92 1 .O 

Notes: 
Unless otherwise indicated, analytical methods are from (1) “Methods of Chemical Analysis of Water and Wastes,” EPA-60014-79-020, 

Revised March, 1983, or (2) “Test Methods for Evaluating Solid Wastes,” EPA SW-846, Revised November, 1986. 

‘The Dilution Factor (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 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., the sample 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 Sample Chemical Preparation” is the date on which the TCLP extract was subjected to acid digestion. 



Client. AEB Environmental Services - Indian Head 20-Dee-92 

Method Blank and Laboratory Control Sample Results 

Parameter 

Date 
of 

Prep 

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS 

Date Concentration Practical Measured Percent Acceptance Acceptance 

of Units Measured Acceptance Quantitation Units True Value Value Recovered Range Range 

Analysis in Blank Range Level* (So) @g/k) 
Silver 16-Dee-92 18-Dee-92 mg/L < 0.015 < 0.015 0.015 mglL 1.25 1.24 99.2 80-120 

& 16-Dee-92 18-Dee-92 mg/L < 0.015 < 0.015 0.015 

l Practical quantitation level is the lowest concentration measurable for samples with normal chemical and physical composition 
during routine laboratory operations. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory and method specified acceptance range except as noted. 

& Indicates the TCLP Extraction Blank extracted concurrently with CCAS Sample No. WA51006-1. 



Client: ABB Environmental Services - Indian Head 

Sumnuuy Repott 

Ino~anic Luborator~ Summqv Repoti 

All 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. WA51006-1 
X Check here if all analyses were routine. 
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rep f CCi214.~ 

rep i tiiZ31.6 

rep 1 Fe238.2 
rep 1 btn257.3 
rep 1 Cr267.7 
rep Z v292.4 

rep i .t36313.0 
rep I -cii324 .a 
rep I.^ Ag32a. I 
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em 
em 
em 
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,,em 
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ein 

rep. 2 -7n213.8 ‘- em 

9 2 Cd214.4 em 

rep 2 ‘--Ni’231.6 em 

:*933 J r.rj;lcT 5 ~s~l~~,j 
!564-i 3 r.,c;nc j,Qtj3c) 

5797 4 cone 5 0OOc 
34744 2 cone IO OOOO windcw eUge 

128085.9 cone 5.0000 
15865.7 cone 2.0000 
30863.2 cone 5.0000 

~61809.3 c0nc 0.5006 
-46272.5 cone 2.5003 

..-1447.2. I con+. 5000 
io4283. a ‘cond ‘.2o. ho 
111991;2 cone SO.:OOoG 
195562.3 cone : iWOO ,50 
.26!i46.5 c&-i 50.0000 
lO;igb .4 cone 5 :‘OOoO 15778.3 cone 5.0300 

5979.5 cone 5.0000 
35733.0 cone 10.0000 
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212.7 

5%.2 
99.5 

315.i 

69.0 

55.0 
155.2 
165.3 
276:8 

27.4 _. 

-+[:.6: 
;* *- 

26?7 
-$i.6- 

: -_ 

49;O “~ 
if3.5 .’ ‘I 

58.6 
67.7 

205.8 
71.2 
88.6 :. 



.., 

. 

-,T? 

k ,‘! ! 

+::I 

,f I i , 

::I? 

r-m 

Hi1 

etri 

em 

em 

em 
em 
an 
em 
em 
em 
em 
em 
em 
em 

,em- 
+m ,. 
-em 
jem j -:. 

:p 
tern 
‘em 
em .. 
em. 
em 



..” 

16677.1 COtiC~~2.0000 



rep 



W i nao:s edge 
w i nuow edge 

24 i ndow erige 

. 
-: 
.. .’ 

ica 
iZ/lti/92 11~35 

217213.8 
(X214.4 aV 
Ni231:6 



3 v 0.0152 mu/L 
av 0.0140 mc;iL 
au 0 0047 ma/L 
au 0 0090 ma/L 
_iu 0 0062 n:q/L 
au 0.0325 mq/L 
dV 0.0001 mg/i 
dV -0.0024 mg/L 
av. -0.0016 mg/L 
ati 0.0006 mg/L 

rep:, 

:y a iQ.00256 7&v 15 5 32 
54 0.00456 ‘LCV s2 c 2 
5u O.cil@GO ‘hCV 157 10 
5cl 0 GO070 WV i 77 
5.j < ,50544 %CV L-: 7 r, .T 

SC1 0.0097 1 WV 2 9 c,2 
.su 0.00004 %CU 52 -13 
sd 0.00555 ‘bcu 234 i5 

5d 0.00089 xcv 54 24 
Sd rJ.00073 ‘bcv 115 79 

cone 5‘.9904 mg/,L ,. 
1 .iZU214.+ ;:. . qmc . .o .9555, mgft. 

‘; 
H t2si‘ .p- ‘~,;Ac*nc 

0; 9305 
I. . ,#t&i. a ‘. 

mg/ L. 
coni: ‘*~,.-&90’~ mg;t:’ 

I cri!B7;7 
..j. ‘. -.V292’:‘4 

pnc 
‘c&i 

0.4761 ‘kj/L 
0.489’0‘mgfL 

i ee343.0 idnc 0.4986 .mgf i 
1 ‘X324.8 cone 0.5039 mgfL 
t Ag328 _ I cbnc ti. 9894 mgii 
j ,,;pa455.4 cone _ ;- -, 0. i957 mgf L ’ .:-. 



1 ,,;fiz. 5 

: ,;<-JijA; 

, 3.4 I 2 ,5 i r-8 

. 4 ,- ?Y L %. _ --5--q i 

: rvjt7257 5 

i CT267.7 
: '+T 2 $ 2 4 

i E2313.0 
I Cu324.a 
1 Ag325.1 
i 32455.4 
1 mg279.ij 
1 (X393.4 
? Na5E9.6 
2 zn213.8 
2 Cd214.4 
2 Ni231.6 
2 Fe2i8.2. 

: 
_. . 

-0'..0542 mg/L 

w I nuow euge 

WindW edge 



Cr267. 7 
v292.4 
6e3 13.0 
Cu324.3 

: 
.* 

j:‘O ,bgj?. mg;lL 
aV .” -#‘-%45. IllgIL 

av : ~~.-Lo.)(jg i3 :I mglL 

av ..0..,0090’ .mg/L 
av T.o+s mg/L ‘_. 

‘, ,, 
sa 0.00415 xcv 1i-.5Q w 

c-. Sd. .O Ibti038 Wc\i .-q/238? 
.sd 'O:b<678 %& 2?.70fi \ 

sd ~0:00061 xcv I .9510$ 
sa 0.00226 ICV l!ies8?3 
Sd ‘b:ooi’Ob xcv 13691 
Sd 0.00026 Xcv 2.84@ 
sd 0.00869 Xcv 18.68q3 
56 OAOO107 %CV 6.7577 
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rep 

f- ? li 

rep 

rep 

rep 

,3 ic-,i,&/ 

~Z,.‘l&/92 f2:!1 

,::a3 .a 6 \I 

:<22 1 c ,4 dV 
:-ii251.6 dV 
Fe258.2 dV 
im257 . 6 dV 
CI-267.7 av 
v292.4 dV 
ae313.0 av 
2u324.8 av 
Ag328.1 .av 
ija455.4 av 
Mg279.6 :+I V. 
Ca393 _ 4 iv’ 
Na589.6 ?tV 

‘2/18/92 12: 15 
ci5 TtLP fiL1 rep 

2 4635 mg/t L. 

2.5641 mg/L 
2.5546 mg/L 
5.0703 mgh 
2.5835 mg/L 
1.0233 mg/L 
2.4757 mg/L 
6.2393 Rig/L 
I .2514 mg/t 

,J .23X nIg/L 
9 l6620 ‘mgTL 

25 .8’% 33 mg/L 
25.6396 mg+ 
25.1171 mg/L 
‘_ 

1 ‘$214.4 
4, . . . Cr267 . 7 

Cl. Odii3S %CiI 

0.02758 #cv 
3.03050 xcu 
O.lOi86 %CU 
0.0376 1 %CV 
0.01556 xcv 
3.05271 ‘i&v 
0.00455 %CV 
0 .-01420 ‘i&v 
0.01319 WV 
0.14564 xcv 
0 .‘28034 WV 
0.13240 Xcv 
0.52539 Rev 

0.3083 mg/L 
-o;.oo~~ mg/L _“. 

2.77 
I .05 
f .I9 
z.01 
I .46 
1.52 
2.13 
1.90 
*. i3 
1.07 
1.51 iwJJ--l 
1.09 
0.52m 
2.09 

..__ 

_̂ -.: ,-. rep: 



cone 
CQT-IC 
CQrlC 
cone 
cone 
cone 
cotyc 

w’J ionc 
cone ‘. : :* .: 

I .,conc 

rea 2~-. Fe238 .2 . _. 
rep . . 2. Mn257:b 

cone 
cone 

2.5010 mg/L 
2.6633 rnc_;/L 
2. 53-37 rng/i 
5.1163 mg/L 
2.4550 mg/L 
1.0268 mg/L 
2.3792 mg/L 
0.2272 mgfL 
I.1709 mgfi 
1.1736$?gfL 
a ;,a571 ,mgi~ .” .: 

24 ;~t~Q-iIg~L 
25 .4~>2~~JIg/L 

2i:i3684 ins/i 
2:391&ng/L 
2.5787 mgfr 
2.4379 mg/L 
5.0016 mg/L 
2.4457 mg/L 
l-:0432 mg/c 
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N i 2 5 1 ,5 

! Fe23S.Z 
t hlnz5ri. u 
+ CrE:ji. 7 
i ti292.c 
: 6e313 0 
5 Cu324 .3 
I Rg32S. 1 
1 Eia455.3 
I Mg279 6 
1 ca393.4 
1 Na589.Q 
2 k213 .S 
2 cai14.4 
2 Ni231.6 

-. .‘ ..*q-J 2, Fe238.2. 
rep. . 

--rep’ 
2. I.- yn257 : B 

‘2.. Cr267 :7 
tep 2 v292.4 

rep. 2 Be313.0 
rep. 2 Cu324.8 

rep 2 Ag32a. 1 

rep 2 Sa455.4 

rep 2. :]Mg279.6 

cmc b.'1420 mg/L -CcdrryO=f 

cone 
done 

O.bO45 mg/L 

y&. 
.0,0072 mgiL 

-0:0171 mg/L w i ndow cage _ 

..&)nc 
q;,OO.f5 mg/L 

,‘.‘. -_, ‘0.~049 mg/L 
cone -of000b mg/L ._* 
cond O’~000S mg/L 
cone 7.0 .Obb9 mg/L 
cbnc .0.0071 mg/L ^ . 
cone f5 ; 0220 .rng’/ L 
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rep 

t- e p 
r’ P 

-P 

rep 

rep 

rep 

rep 

rep 

rep 

rep 

rep 

L i6 TCLP 8L2 
12/18/92 12~38 

CU214.4 dV 
Cr267.7 au. 
‘J292.4 ,a; 

: c: !j i: 1 3 -i 

; \;rz:;ji, -7 

; .j29,2.4 
, k,;3%,5 i 

: si455.3 
2 cus14.4 

% Cr267.7 
2 V292.5 
2 Ag323. 1 

2 m455.4 
3 CdEi4.4 
3 Cr267.7 
3 V292.4 
3 Ag328.1 
3 0a455.4 

.-0 i 0000 ng/,L .., 

1 .:: 1: !3 

c i, r-l 8) 

colic 

cone 

c 0 t1c 

cone 
13 one 

cone 

colic 

wnc 
cone 
cone 
cone 
cunc 
cone 

L, C8 ?i .5 *--- ,1,(:/L s. _ 
-er _ 
<’ ‘J c :;* 01 :; / I- 

c: 0 1 2 ml;: /’ i 

irt;z5 mc:ii 

6255 r.lgiL 
0006 mg/L 
000% my/i 
0071 rnG/L 
0024 ma/L 
0253 rng/L 
0003 mg/L 
0022 mg/L 
0033 mg/L 
0003 mg/L 

.0251 rug/L 

50 0.00054 %cv 24t6.2 < dA 

f5.d 0.00242 WV +i36.5< 
;. 
_ su 0.00414 Xcv f35:QOc _T. .- 



1 C6214.4 
‘1 Cr267.7 

rep.. f ,.v292 _ 4 

.:rw 1 - .kg328. f .I 
‘. .rep :.. -i=;,, @a45’5 4 

rep .,2 ': 88455 r A 
rep 3 i&214.4 
rep. 3 Cr267.7 

rep 3 .v292.4 
rep. 3 y+gaea.t 

cone 
cone 
cone 
cone 
cone 

cone 
C&i 
konc 

- cone 
’ 6onc 
’ k&c 

cone 
cone 
cone 

-0. OOiQ mg/L 
0 .ooaa mg/~ 

-0.0027 mg/i 
-0.0037 nl3/L 

0.2374 mg/L 

-0 ..p,C?o 1 .mw 
o..*orda i,.: -mg/.L 2, 

-0.0001 mg/t 
0.0009 mg/L 
0.2002 .mg/i 
0.0013 mg/L’ 
0.0079 mg/L 
0.0000 mg/ L 
0.0000 mg/t 

WinOow edge 

WitWow edge 



-y.-- %I_ . . ,.... ,.. 

.< . . .: .; -1 _ ._ - I : ._ , .- .: : ” ._ _I . . : J . 

0.1974 mg/L 50 0.00555 xcv 
cl .Ewj7 mg/i sa O.OGi’iQ %CV 

-oiorqs-mg/-I. ‘.” 50 O.UC56t tbcv _,I. ,“’ 
0 T5,u64, mg/L ,.~ -1,~ sci 0: 00683 %CV 

2.3,‘5= o.%??- 
o . .zo@ -- 4644’ 

52. OSVA 
I -35r5 953 
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i ig325.1 
I tii455.4 
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2 v292.4 
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3 25214.4 
3 cr267.7 
3 v292.4 
3 Ag328.1 
3 8a455.4 

-‘/<a/Q2 j3:fl , ..y ..- 5 :. 

Cd214.4 au.-.- . . .,OJ !-967 mg/L 
Cr267.7 av ‘0.8~2Q..ing/L 
V292.4 civ- __- -0: $+ mgjL 

?a328 i au -‘.*.‘. 0.4747 mg/L -. : <... )_ _ 
Ea455.4 dv -15 ;6522 mg/t 

. . -- ? - 

?2/18/Q2 ‘3:j3 .. 

ccv rep 7 .fn213 .i3 
rep .- f .-.Cd214.4 

: c, I1 !) 

c. 3 I1 c 

,3 0 n c 

‘,OrlC 

CO!\C 

COrlC 

wnc 
c 3 n c 
CC~llC 
cone 
cone 
c9nc 
cone 
cone 
cone 

-. 
-. 1 

. ‘- ĵ  

sd 
-sd 

0.00534 Y&v 2.73xs=i%?8+ 
0.02ik6 Yiv 2.i7ytj - u/f/ 

Sd - 0.00260 X&i 157..25 NA. 
sd 0. oosaa icil: ~ I .76fS -- da- 
Sd 0.30175 .xcv 1.03 l4ffhfL 

cone 2.4429 mg/L 
cone 2.6245 mg(L 

-7 -_- 
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; e f? 
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i. eo 
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t_:._. .i 

:;i[$;Gz 13.25 

ZilEl3.6 av 

Cd214 4 zv 
;,ii231 6 5V 

Fe23Et.2 dV 

bin257 6 dV 
cr207.7 dV 

‘0. 2 s 2 I .L tiV 

ee313.0 au 
W324.6 dV 

Ag328.1 t3V 

Sa455.4 av 
Mg279.6 av 
ca393.4 av 
N6589.6 -au .a ,. _ .,’ . . ;..- 

: 
12/.,8;92‘:13-!..19:- - > .. ., ; ; _ _- 
CC8 -_ -,-,.:_A _, I..“, rep 

._. I. .. 
._. . rep 

rep 
rep 
rep 
rep 
rep 
rep 

i ! ,.*., e. . 

-.‘,cdn-c .I 0 .,0036 “m$L 
: . . J* -‘.., ,. “-’ 

; cone .- 0 :0005 >n$/L . .“‘:’ ,I ’ , 

6.04347 %CV 
0.0~746 WV 
0 .00662 %CV 
0.09 174 %CV 
0.07163 ‘b&V 
0.01107 xcv 
d.05117 %CV 
0.00 120 WV 
ii, 01684 %cv 
0.01109 xcv 
0.16582 %cv 
0.42258 ‘Xv 
0 :268?0 WV 

0.5470 
1.52m -%- 

0 9890 
1.9lL5J+ 

---1, 
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rep i ZHP’i3.8 
32 I -.’ : -: 1.. 

rep 4 +3a455 .: _ 

cone 0.0769 trig/L 
f&W? Cd klocv * 
MY-f- ctv cwt. 

cortc 0.0009 mg/L window eaye 

c.cEl 
iZ/iE!/OE 12:33 

8a455.4 
ca393.4 
Na589.6.. ? 

:. 

. 



so 0.00232 Xcv 3.23 
5ci F) 00237 Xcv 33.63W 
56 3.01393 Xcv 64.72L 
50 0.00299 XCV 37.64L 
su 0.00006 %CV 6 .a5c 
54 0.00757 xcv 54.45< 
su 0.00748 Xcv 213.75( 

:.. 

:, _ 
cont. 0.~0004 tag/L 

_. ... 

cone 0.0234 mgf.L ._ 
bone -0.0012 trig/L 



iJ.0956 mgfL 

3 3033 mgiL 
0 0242 mg?L 
0 Cl1 35 rngiL 
0.0006 mg/L 
0.0177 mg/L 
0.0000 mg/t 

1 zn2j.3.s 
1 Ni231.6 
I Mn257.6 

req . . . . . . _ 1 crik7 ..7.c 
rep-. f Cu324 -. 8.. 
rep;:: 2 zn2-I 3’. 8 
rep 2 Ni231.6 
rep 2 Mn257.6 

. 
rep- ‘.2 a-247.7 
rep 2. (X324.8 
rep . . 3. in213.8 

. . . 

cot-tc 0.0310 rni/L 
cone .- -0.i0063 mg/L 
cyvz ‘6;0079 mg/i 

.~WtC 
[qonc .’ 

_ .T:,9;:-00$8 fng/L 
-$O ;:Oo’i f.;i$gh. 

cone 
cone 

p.fO35 1 $/L 
$.J.o20 1 mg/L 

.conc 050086 mg/l. 
cone 0:0041 mg/L 
cone 0.0025 mg/L 
cone 0 ..0372 mg/L 

WA50&, 

.$2/ 18;Q2 i-3.: 
znzr3.. 8 



Cu324 _ 8 -av 
-::, 
:-, 

12/18/‘02 14:Ot’ 
WA500 IB- i rep 

rep 
rep 
rep 
rep 
rep 

0.0864. tIIg/L 
-0 :0008 tI’Ig/L 

9,;.2482 my/L 
.0.0085 mglL 

o.,.Oi +9..mgCL 
_: .-_.-, 

54 0.00599 Y&v 6.93 
sa 0.01767 WV 21X.3( 
so 0 _ 00248 Xcv 1 .oo 

‘- so 0..00151 Ycv 23.02( 
>a 0.00168 WV t4.08c . _. 

> ._ 
_, I=(, 

.-‘... 

0.0146 mg/t 
0.0413 mg/i. 

f4.4211 mg/L 
1 Ca393 :4 cone 51.3463 mgli 
1 Na589.6. cone 10.0772 ing/L 

; tionc 2. .Fe238.2 . 0.0081 mg/L _ 

- ,\ 



c c2 t1 c 
C3i-bC 
c 0 t1 c 
!‘, 3 1-l C 
c7onc 
cone 
3onc 
oconc 
cone 
cone 
cone 
cone 
cone 
cone 
c.onc 

:; 030-i. fE;r/L 
,>.0140 rsQ/L 
.-> 4313 mg/L 

.32 7119 mg/L 
:3.7641 ma/L 
,:,.0378 mg/~ 

31.0134 rnQ/L 
a.6252 q/L 

32.6654 mg/L 
8.4695 mg/L 
0.0316 mg/t 
0.0461 mgft 
8.4111, mg/L 

32. tl93--mg/L 
8 52& ,nq/ L 

;L’A50016-3 ,:-. .r,;” i, -. :_ .-.:A*, .-. 
j2/18/92 j&;-o,::.,‘.’ --- >‘::‘;-&‘;- I: :;:- .., 

Fe238:. 2 av 0.0334’-in&i : su 0.0&89 Xcv II .66 
Mn257.6 - ‘av 0;~0145.,mg/L SY 0.00142’icv 9.80 
Mg279.6 av 8.47?+: rig/i ‘. scl 0.12653’ ‘WV 1 .49 
ca393.4 ah 32.4988 mgir su 0.32954 Ycv + .Ol 
Na559.6 .3V 8.5877 mg/L 5-u 0.15573 HCV t .81 

+2/18/92 14:i2 
WAS0316-4 reD 

-1’YFe23&‘s2. 
cone 0..0635 ma/L . 
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: 5 i? 
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r- e p 
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rep 
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” .- rep 

.:. -- ;ep .’ 
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I’. rep 
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rep 

rep 
rep 
rep 

4r -\ ,. 

,,: 24.0038 mg/L. . 
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r e p 

rep 
rep 
rep 
rep 
rep 
rep 

rep 
f-w 
rep 
rep 

cc3 

t2/18/42 14:26 
zn213.8 dv 
CU214.4 dV 

Ni231 .6 dV 
Fe238.2 a; 
bm257.6 dV 
Ct-267.7 .‘.,dV 1 
v2i+2 . 4 ,:‘. .;av*l- ~ .;. . ; , 

ii (. 

..- 
1 

.I .I 

in 8.. i 

: . -, ;, 

.1’- i 

-It.: 

; :,- 

;::,i-:#y 

,; .;,i,c 

!:.,>tl*, 

1: i> :-I i; 

,.;!>t:i; 

,‘I 31ic 

!I 0 t-l I: 

c 3 t7 c 

ZOtlC 
cone 
cone 
cot-tc 
!3CIlC 

cone 

cot1c 
cone 
cone 
cone 
cone 
cone 
cone 
cqu2 
cone \ 
cone 

0 _ 003 1 mg/L sd 0.00504 XCV 462.72( 
-0.0036 mg/L sd G.00303 xcv 84;05C 

0.0042 mg/L Sd 0.00336 xcv 80.69 z' 
-o.oo't4 mga scf 0.01038 XcV 755.23<. ._ , 



-. ) ‘, , ; 7 :. z z _ 
---‘--7 .- ._I _/ ,’ , : i ‘r; 

:- ,? C! 
i c i: 
.- 4 17 
i- 2 p 
:‘. sp 
i-en 

rep 
rep 

rep 
i- G p 
r-e0 
f G 13 

rep 

rep 
j:A50016-7 
lSifSf92 f4:34 

Fe236.2 au 
Mn257.G av 
my279 _ 6 ‘av 
ca393.4 ak. 
Na589.6 :aV *’ 

:2/18/92 i4 
WA50016-a 

36 

rep 
rep 

rep 
rep 
rep 
rep 

0.5503 mg/L 
0.0302 mgit 
0.6445 rig/L 
1 ..6692 mgft 

17.8346 mg/L 

‘. -. 

I ie238.2 
1 Mn257.6 
I Mg279.6 
I Ca393.4 
1 Na589.6 
2 Fe238.2 
2 Mn257.6 

sd 0.01~2l WV 2.04 
56 Cl.00062 Ycv 2.06 
Sd 0.00429 %CV 0.67 
sd o.oisrs WV 0.91 
sd 0:34412 Xcv 4.93 

cone 0.0313‘;mg/i 
cone 0.2408 mg/L 
cone 1.8009 mg/L 
cone 15.75Q2 mgfL 
cone 73,5612’ng/L 
cone 0.0309 mg/L 



inZl3.8 

CU214.4 
Ni231.6 
FB238.2 
Mth7.6 
C&7. 7 
BEi313.0 
Cu324. a 
Ag328. 1 
M’ilg279.6 
ca393.< 

dV 

aV 
au 
av. 

0.3193 mg/i 
-0. OOIU mg(L 

55 0.0059t %CV 30,654 
sd 0.00230 ‘l&v 237.64 R- 

0.0145 mg/L :. 56 0.01234 Xcv i35.24 4 
0. oy :.&j/;L“ : :, ‘ Sd. 0.00466 7&v 152.28< 

t : <-: ..I, L ,+ :. .: :.. 

dV 0 .()0123 %cv 5.51 
,p L .0:00+09’xcv 122.30< 

av 0.00002 XCV 22.54< 
dV 0.00486 %CV 180.22< 
dV 3.00186 WV 34,44d 
av 2. iosa’mg/L s5 ii.01843 Y,CV 9.87 
av 3.1196 mg/L sa 0.04567 Bcv ‘ -59 

; 



1 2!1213 E 
1 Cd214 .i 
I Ni231 .r’ 
1 Fe238 2 
1 Mn257.6 
1 cr267.7 
I Be313 .O 
I -Cu324.8 
.l j&328.1 

,., - - 



Ni231.6. dV . . 
Fe238J av -_ ~~~pr~oo3t .rna/c 
Mtl&i-. 6 dV. 0.0249. mg/i 

sa 0.00545 BCV 46.404 
sa / 0.00245 %sv.- 132.82 f&UJ- 

i‘,-c 
. :50.:~.~~0.00744:~CV. 79?.!64 - ,_.-- ;+.+ 

“,j’ ,<., - : 
’ -s&3.: .O’~jOO2.j~2 xc; 67:43L --,’ 

\ .-qra 

. . 
sa -‘0.00148 %bi‘.-5-95 , 

~~~:‘;$;;rm ~ , -,, 
1: ._. 

..‘ ..,_, ,. 



0.5485 mgii 
3.O542 mg/L 
0.5353 IngIL 
1.1030 mg/L 
0.5500 mg/L 
0.2io2 mg/L 
0.0476 mg/i 

Ci.1324 .P av, -.,.O 23.60 mg/L 

. .,.I -,..C, I. .,, ; *,,. . : * .:.: 
,2,,g&g:o~- ... .;; ,,.. :,. 

: .. 
:“.:,;--:. 

k’A50015-4Di.S 
rkp .’ .; - 

ZtI2i3’.8 

rep T t Cd214.4 
rep 1 Ni231.6 
rep I Fe238.2 
rep 1 Mn257.6 

rep ..; f Cr267.7 



1 I ;- ; :, : b :- ,_ ‘-. !G 
_i .- .=, <-j ;s ; 5 - F, 3 , .5 reo 

t :: p 
ieg 
rep 
r-e0 
rep 
?- P 0 a. 
rep 
rep 

rep 
rep 
rep 
rep 
rep 
rep 
rep 

. . L 

-_ 

. . rep.. ..,3 : ,CU214.4 

,:I: 

a3 0 t1 c 
cone 
!3 rj 11 i: 

:onc 
~3CJl-lC 
CJl?C 
,: !I, 17 ; 

c 0 n c 
wnc 
cone 
c)onc 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 

'.. I::<,%=, IngiL 

-‘_ oo-ii r.xx/i 
-‘i 0517 KlJ/F 

3.0297 ma/~ 

,I PC562 ma/i 

-3.0015 nx/L 
1 6353 lyl/L 

-0 0036 rsg/c 
0 0040 illg/L 
1 .85i32 txg/L 
6.4373 mg/L 
0.0561 ma/L 
0.001i mg/L 

-0.0046 R\g/L 
0.0300 mg/L 
0.2773 mg/L 
3.0032 mgiL 
0.0006 mg/r 

-0.0004 mg/L 
0.9022 mg/c 

1.8143 my/L 
6.45ti6 mg/L 
0.0478 mg/L 
0.0026 mg/L 

window edge 



7. .i 
.2;5880 mg/L 

C&V ,-, : 
f2/18/?2.15:22 I, _ 

ZnZS~, 8 L. dv SQ 
SQ 
36 
so 
5d 
SC4 
sd 
Sd 
so 
sd 
Sd 
Sd 
Sd 
31 

0.24338 Xcv 
0.16968 Yscv 0 

0.0007 mg/L 
-0.0025 rrQ/ L 



rep 3 <Hg279.6- '. 
rep '. W$a393.4 
rep. 3 :N&a9.6 

CC6 ._:.. 
12:18/92 15:29 

it?2i3 .8 av 0.0055 mg/L 
zcl214.4 ?lV -0.0022 mg/L 
Ni23f .5 av 0.0080 mg/L 
Fe238.2 dV -0. iye mg/t 
Xn257.6 dV 0:0018.mgtL 
Cr267.7 av 0 ::ogis .&/ii 
'J292.4 : dV - - 0‘ dill 1.8, lilti/ L 
88313.0 ' iv, 'o‘:‘bfJ#i'ing/L 
cu324.a -au. -O.-OtJ32'Bg/L 



sa C.00702 %CV 8.81 
sa 3.00454 %cv 866.34w 
su 0.00845 XCV 261.4aL 
56 0.04752 ‘i&v 0.26 



3 0%3tiO t”g/L 

0.0015 trig/L 
1 Oi2 1 mq/L 

:>.cI:43 tn::/:- 
3 6427 trig/i., ._ 
0. cl 120 rag/L 
0 0010 mg/L 
0.017u mg/L 
0.0045 my/L 
6.8441 mg/L 
5.9783 mg/L 

i Ztl213.8 
1 C6214.4 
I Ni231.6 
1 Fe238.2 
1 Mn257.6 
I Cr267.7 
1 Ese313.0 
1 Cu324.8 
l’.Ag32S.i 

J 1. M&279 -4 

cone 0.5846 my/i. 
cone 0.0536 mg/t 
cone 0.5485 ma/L 
cone 21.0637 mg/L 
cone 3.2256 mg/L 
cone 0.2266 mg/i 
cone 0.0486 mg/L 
cone 0.2476 mg/L 
cone 0.0288 mg/L 
cone ’ “+:39f 1 rngkL 

.+i-k -;-,, :~@.$J76-, iji,$; L 
“cone ,i .if:5873 -gji 



I ; Ni23.1,;6 

ccd-tc 22. a084 rng/L 

COllC IO.2424 rag/L 
cone 23.1307 mq/L 
COrIC 10.3555 rncj/L 
COtlC 22.888E mg /L 
cone 40.3492 mq/L 

55 0, 16774 *LCv 
55 3 06357 XCv 

cone 2.6226 my/L 
cone 2.8752 mgii 
cone 2.7506 mg/L 

23 -9095 mg/L 
2 :5330 mg/L 
j? :8289 mg/L 

’ 2.6237 my/L 



E. 5733 ,T;J / i 

2 ti350 txg:c. 
2 67.39 ;p.!7 ./i 

5. 20.2.6 mg/i 
E. 5643 fng/L 

1 05 19 mc,‘~ - - 
c. ;2oa fll?iL 

ii 22a1 ffy/L 
i.1531 mg/L 
t.1877 mg/t 
9.0935 mg/L 

25.0782 mg/L 
24 .?I 15 mg/L 
23.8484 mg/L 

12/18/92 i&:04 
CCB ,. red. i ,zn213 ia 

rep- I‘ Cd214.4 
rep 1 Ni231 .B 
rep 1 Fe238.2 

rep .i MrI257.6 

rep I Cr267.7 

rep 1’ v292.4 

rep 1. ‘j3e313.0 

.‘. .‘& w; ,.. ,! ~I-,$@24 . 8 
_. A .,,,-* 

i 
rep .I'.. :t.+Ag32a. 1 

.__ ,- . ,. :. ‘Y. ~ rep.;; -1 -+;y&4g5'e'4, 

re’b ’ 
~.. .;. .yi-g2;g & 

:‘l.,,‘ .: 
I’. rep .i.;;:sj :‘+.C$393 . 4 

rep i-~-~Nasas.B 

cone 
cot-x 
COtlC 
cone 
cone 
cone 
cot-u: 
cone 
cone 

: .c’onc 
- *. 

‘,..pnc 
” k&c 

cone 
doilc 

0.0024 mg/L 
-0.0021 mg/i 

0.003 1 trig/L 
0.0088 mg/L 
0.0015 mg/L 

-0.0056 mgii. 
0.0018 my/i 
0.0003 mg/L 

+.602 f mg/L . r: 
01()036: ?“g/L... +: . 
0 ,PO58hkj/L‘ -’ 

$[-, 
I 

.I. I_ I,;..- .+ .,:‘:‘.. 

-: 
0.0119~tmg/L’~~ 

- _ ~, : ._ 
_,.” 

. 
o.oi.!.~‘.~g~L . ,* 
0.0441 mg/L 



rep 
-red 

t 2n2i3.8 
'i ‘kd214.4 
1 -Ni231.6. 
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_ .; 

:, : ,I ‘. I-. 

3 Mrt257.6 
3 Cr267.7 
3 V292.4 
3 .Ee313.& 
3: CuZ24.8 
3 -.Ag3i8.1 
3 ea455.4 

-- 
: 

0.9824 mg>L 
0.0944 mgfL 
0.9414 mg/L 
0.4926 ,$g/L 

sd 0.00101 YCV 0. 10% 
SU 0.01566 XC" 1.57qq 
56 0.03597 xcv 3.82 w 
56 0.00325 Xcv OJdj 
53 O.Olli~ YCV 2.25q % 

-.-- - 
Ag328. i ^ . . dV i -‘, ; 0’:920?ii1tg/L -. -.;;sd 0 ..,OO?j’6 .Xcu. il;78@ 
83455 .A d”. 0.444.6 rniyL - .’ Sd 0.00543 ticv i:22BT 

~.,...‘k -. _ . . . 
, . 

. . . .--- 
. . .:.-;:pp ; 

. . . ...’ .’ 

dep -= 
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rep 

r e !> 
,- e $: 

t- e P 
rep 

i-ep 

rep 

rep 
rep 
r e p 

9 
tnrc;w away 

12/183632 16:23 
211213.6 ?V 
C6214.4 aV 
Nit34 b6 au 
Fe238.2 av 
Wln257’.4 av 

cr2,g7.7 : _ av. 
V292.4 .‘a’4 
Be3’13.0 “’ au 
Cu324. a3 au 
fig328.1 av 
tJa455.4 au 
Mg27Q. 6 av 
Ca393.4 au 
Na5eQ.Q au 

.-. _ ,~ i”?. . 

0.0032 mg/L 
-0.0003 mg/L 

0.0077 rng/l. 
0.0574 mg/L 
0.0003 mg/L 
0.,000 1 mg/L 

-q.O027 &g/L 
0. id02 mg/L 
O.O:OtQ mg/L 
0:0014 mcjVL 
0.0.002 mg/L 
0.1358 mg/L 
0.1082 mg/L 
0.0328 mg/L 

su 0.00614 uacv 193.73 
St4 0.00336 Xcv 1170.2 
Sd 0.00650 YCV 84.47 
5a 0.06675 %CV 116.21 
Sd O.ObO58 %cv 230.42 

.’ %CV 4586.3 ;Sd o-oo4e33 
- 

: sd 0.00f01 xc’v -34.70 
‘. . . .’ Sd. 0 :‘odoo6 YCV 34.14 

Sd- 0.00286 ‘LCV 151.26 
sd 0.00831 =&iv 590.39 
su 0.00040 YCV .167.64 

Sd 0.14208 Xcv 104.60 
Sd 0.11037 WV 102.00 
50 0.05306 +cv 161.96 
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Coast-to-Coast Analytical Services, Inc. 
Northeastern Division (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO W-A51006 

REPORT TO: FRANK0 GODOY 
ABB Environmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washington, DC 20036 

INVOICE: ABB Environmental Svcs., Inc. 
2590 Executive Center Circle East 
Tallahassee, FL 32301 

Project Manager: Laura J. O'Meara 
ORDER DATE: 12/l-'92 

PHONE: 202/797-00 
,? p c; - r&?X: 202/797-6501 
,.._." DUE: 18 DEC 

PO: SE207668 

SAMPLED BY: D. VON BUSHBERGER DELIVERED BY: FED-EX DISPOSE: AFTER 14 JAN 

ITEM LOG N-UMBER SAMPLE DESCRIPTION SAMPLED DATE/TIME RECEIVED MATRIX 
1 WA51006-1 TMlOO-01 08 DEC 1200 15 DEC so 

DETERMINATION 
TCLP-Silver 

METHOD OTY PRICE AMOUNT 
6010 1 450.00 450.00 

TCLP*Extraction 1311 1 105.00 105.00 
Elements Matrix Spike Sample 1 0.00 0.00 

TOTALS 1 555.00 555.00 

&DER NOTE: QCIII INDIAN HEAD 

INVOICE: With Report TOTAL ORDER AMOUNT $55-0 
This is NOT an Invoice 

ZRB/LJO 
r~-16 Please contact CCAS promptly if you have any questions. 

da lalHa 



141 Suburban Road * San Luis Obispo, CA 93401 l (805) 543-2553 FAX (SaS) 43-2685 
751 S. Kellogg, Suite A l Goleta,CA 93117 l ‘- -j 964-7838 FAX (805) 967-4386 

6006Egret Ct. l Benicia, CA 94510 l 747-2757 FAX (707) 747-2765 
2400 Cumberhd Dr. l Valparaiso, Indiana 46383 l (~19) 4642389 FAX (219) 462-2953 

4765 Calle Quetzal ’ Camarillo, CA 93012 0 (805)389-1353 FAX (805) 389-1438 
340 County Road No. 5 * Westbrook, ME 04092 ’ (2u7)874-2400 FAX (207) 775-4029 

l PLEASE PRINT IN PEN 

Address 
Ha ms ST-, /VW City w5f+d~ pc State zip ad-7 3+ 

Project Name/Number 
?wxhJvw w* Sllzsr- I -00 - 00 

Project MGR 
E &mY-f 

Bill (tl different than above) Address 

Sample Description 
DatoFdme 

‘Matrix ConZZers Pres. 7: 
’ Subject to Availabllity 

Analysis Remarks Lab ID # 

Auth. Init. 

Relinquished By Received By Relinquisped By Daterrime Received By 

5 Shipping Method Shipping # Received By Dateflime 

(5 

Condition (See Remarks) 
Cold Sealed Intact 

ii 
= REMARKS 

3 

!M/W - Wastewater 
,,Gl 

# 
- Groundwter 

-& 
- Surface Water 
- Impinger 

EJ 
- Filter 
- Free Product 

A/G i Air/Gas 
,SL 
o-r’- 

- ~$e&oiWSolid 



Client: ABB Environmental Services - Indian Head, Work Order: WA51 011 

ANALYSIS AND QUALITY CONTROL 
DOCUMENTATION 

Prepared By: 

COAST-TO-COAST ANALYTICAL SERVICES, INC. 
NORTHEASTERN DIVISION 

21 -Dee-92 

Reviewed and Approved by: ( h hc L( ( ‘\ 
\ 
11 ( 1 ‘.. 1 

Laboratory Quality Assurance 



Client: ABB Environmental Services - Indian Head 21 -Dee-92 

LEVEL III REPORT 

Level III documentation consists of the following components for specific types of analyses: 

Section 
INORGANIC ANALYSES FOR METALS 

Type of Documentation 

0 METHODS AND CHRONOLOGY OF ANALYSIS 
0 METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS 
0 DUPLICATE AND MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
0 SUMMARY REPORT 
0 RAW DATA 

INORGANIC ANALYSES FOR NON-METALS 

0 METHODS AND CHRONOLOGY OF ANALYSIS 
0 METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS 
0 DUPLICATE AND MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
0 SUMMARY REPORT 
0 RAW DATA 

CHAIN OF CUSTODY 

0 CONFIRMATION 
0 CHAIN OF CUSTODY RECORDS 
0 CORRESPONDENCE 





Client: ABB Environmental Services - Indian Head 21 -Dee-92 

LEVEL III REPORT 

Level Ill documentation consists of the following components for specific types of analyses: 

Section 
INORGANIC ANALYSES FOR METALS 

Type of Documentation 

0 METHODS AND CHRONOLOGY OF ANALYSIS 
0 METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS 
0 SUMMARY REPORT 
0 RAW DATA 

CHAIN OF CUSTODY 

0 CONFIRMATION 
0 CHAIN OF CUSTODY RECORDS 
0 CORRESPONDENCE 
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Cr. .nt: ?BB Environmental Services - Souza 20-Dee-92 

LEVEL III REPORT 

Level Ill documentation consists of the following components for specific types of analyses: 

Section 
INORGANIC ANALYSES FOR METALS 

Type of Documentation 

0 METHODS AND CHRONOLOGY OF ANALYSIS 
0 METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS 
0 DUPLICATE AND MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
0 SUMMARY REPORT 
0 RAW DATA 

INORGANIC ANALYSES FOR NON-METALS 

0 METHODS AND CHRONOLOGY OF ANALYSIS 
0 METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS 
0 DUPLICATE AND MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
0 SUMMARY REPORT 
0 RAW DATA 

CHAIN OF CUSTODY 

CONFIRMATION 
CHAIN OF CUSTODY RECORDS 
CORRESPONDENCE 



Clie t: At .nvironmental Services - Indian Head 20-Dee-92 

Methods and Chronology of Analysis 

AKL7l-UnnC/lE AMAl VCIC rmmhmr n/Iv nF; A ATA r vccc 
1IALa 1 “VYY Y1 ,-XL .rlu 1 “I” c-,11\“, I”~“” 1 “1 ‘-I1 .rlLI 1 LILLI 

Date Date Date 
Parameter Method Description CCAS Sample of Sample of Dilution 

No. Sample Nos. Received Chemical Instrument Factor * 
Preparation Analysis 

Giver 6010 Atomic Emission, Inductively Coupled Plasma WA51011-1 15Dee-92 15-Dee-92 16-Dee-92 1 .O 
WA51011-2 15-Dee-92 15-Dee-92 16-Dee-92 1 .O 
WA51011-3 15-Dee-92 15-Dee-92 16-Dee-92 1.0 
WA51011-4 15-Dee-92 15-Dee-92 16-Dee-92 1 .O 
WA51011-5 15-Dee-92 15-Dee-92 16-Dee-92 1 .O 
WA51 01 l-6 15-Dee-92 15-Dee-92 16-Dee-92 1 .O 
WA51011-7 15-Dee-92 15-Dee-92 16-Dee-92 1.0 
WA51011-8 15-Dee-92 15-Dee-92 16-Dee-92 1 .O 
WA51 01 l-9 15-Dee-92 15-Dee-92 16-Dee-92 1 .O 

WA51011-10 15-Dee-92 15-Dee-92 16-Dee-92 1.0 

Notes: 
Unless otherwise indicated, analytical methods are from (1) “Methods of Chemical Analysis of Water and Wastes,” EPA-60014-79-020, 

Revised March, 1983, or (2) “Test Methods for Evaluating Solid Wastes,” EPA SW-846, Revised November, 1986. 

‘The Dilution Factor (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 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., the sample was analyzed 
at 20% its reported concentration. 



C;ie.!t: Al-3 Environmental Services - Indian Head 20-Dee-92 

Method Blank and Laboratory Control Sample Results 

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS 

Parameter 
Silver 

Date Date Concentration Practical Measured Percent Acceptance Acceptance 

of of Units Measured Acceptance Quantitation Units True Value Value Recovered Range Range 
Prep Analysis in Blank Range Level* (%I (mdkg) 

15-Dee-92 16-Dee-92 mg/L < 0.015 c 0.015 0.015 mg/kg 109 61.0 56.0 & 94.5-123 @ 
15-Dee-92 17-Dee-92 mg/L 1.25 1.19 95.2 80-120 

l Practical quantitation level is the lowest concentration measurable for samples with normal chemical and physical composition 
during routine laboratory operations. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the 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 concurrently with this LCS. 

@ 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. 



Clier ;: Ab, -nvironmental Services - Indian Head 20-Dee-92 

Duplicate and Matrix Spike/Matrix Spike Duplicate Results 

DUPLICATE RESULTS MA TRIX SPIKE/MA TRlX SPIKE D UPLICA TE RESULTS 
Sample Acceptance Concentration or Quantity Matrix Spike Recovery (76) 

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 (%I Range 

(So) (%I Dup 1 Dup 2 Dup 1 Dup 2 (%‘p) (So) 
Silver WA51011-1 w 14.7 10.0 50.7 NA l 360 NA 70-130 NA O-30 

w 14.7 10.0 NA 44.6 NA l 299 70-130 19 O-30 

RPD = Relative percent difference, which is the absolute value of the difference between two duplicate results divided by the mean concentration 
then multiplied by 100%. 

NA = Not applicable. 

NC = Relative percent difference cannot be calculated for sample results less than the PQL. 

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 low concentrations is O-100%. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory or contract specified acceptance range except as noted. 

l 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. 



Client: ABB Environmental Services - Indian Head 

Summary Report 

Inoraanic L.ubom.tory Summary Report 

All 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 No. Laboratorv Control Samule (Solid Matrix). dinested 15Dee-92 
Parameter: Silver 
Description of Problem/Summary of Laboratory Actions: The silver recoverv for this solid LCS is 
outside the laboratorv’s aualitv control accentance range. This mav imnlv a potential bias of the renorted 
silver results for samples digested and analvzed concurrentlv with this LCS. The silver recoverv for the 
aaueous LCS digested and analvzed concurrentlv is within the laboratorv’s aualitv control accentance 
range. 

CCAS Sample No. WA51011-1 
Parameter: Silver 
Description of Problem/Summary of Laboratory Actions: The silver recoveries for both matrix snikes 
of this samnle are outside the laboratorv’s aualitv control acceotance range. This mav indicate the 
presence of a samnle matrix interference and a potential bias of the reported value for this narameter. 
Alternativelv. the high snike recoveries mav be artifacts of uoor samnle homogeneitv. 
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Csntinuea From Page 
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I I I I 

j 

I I I 



i.?i ?di92 to:34 
tit-ai 5id rzp 1 Zn213.a em 7976 9 CGt-lC 5. 00~30 

43 
(++o _I 

rep ? Cc1214.~ em 12527.2 COtI. 5.093.2 
7 

I- 1, p 1 c;o22a. t, em 702( .ir c3nc, 5, ii3iiiYJ 
9 

rep i Ni231 rj em 4809.a cunc 5.i;GoO 

rep 1 Fe23a.2 em 26667.5 COnC lQ.OOOG *iv i nGOji Scta5 ZB 

rep 1 0-267.7 em 1s783.4 c0nc 2.0000 $ 
rep 1 Ag323. 1 em 11987.5 COt-tC 2.5000 

rep. 1 A1396.2 .’ em 
< : . 

-7.7 cone 2o.0000 

,rep. 1 Ed455.4 kin i2847.8 cone EO, 0030 
~rkp. i Mg279 6 em’ 80194.2 cone 5O.OOGO 

--rep ‘1 Ca393.4 “em... ’ ‘i28120.3 COnc 50.0000 
.J 

*_; 



;:z -‘-. i .;., 
. .. .; :; 

,= 4; _ :- 
.i - ,* 

- Y _ 
2. .*, ._ 

f- -3 c, 
.- zp 1 .,r, 
-- e 0 

$.?I3 

i- + p 

I- e 0 

rep 
r 2 ;s 

riep 

rep 
rep 
rep 

rep 
rep 

rw 
i-ep 

rep 

rep 

rep 

rep 

rep 

k!ip 

rep 

rep 

. rep 
-r&p. 

rep 
rep 

t I ar>k 
i<:/16/92 lo:43 

Zn213.8 av 
CU214.4 dV 

Co228.6 av 
Ni231 .6 av 
Fe238.2 av 
Cr267.7 av”.? 

Ag32a. 1 dV 
A1396.2 av 
ih455 
My279 
Ca393 

.z ;3-j2’f .$ .$ 

- L. c(s22a.a 
2 Ni231.6 
2 Fe238.2 
c Cr267.7 
2 Ag328.1 
2 A1396.2 
2 aa455.4 
2 idg279 6 
2 ca333.4 
3 zn213.8 
3 Cd2d4.4 
3 C0228.6 
3 Ni23t.6 
3. Fe238.2 
3 Cr267.7 .-’ , em. 3 ..$.28 :..;:- -“I. ;‘.A> ., 

-em . 

- ._. - _ ! - ., ‘..I ., : _ __ _ ,I - . 

_ _, ..I 
‘5 7, 

<T,> ? L.C 
--L .c 2 .-. 

;,3 c 

41 0 
Ii .< 
i d 3 
40.7 
42.9 

-31.3 
54.5 
50.7 
55.1 
33.3 
26.0 
38.8 
28.6 
55.1 

1:5 
80.2 

winaow edge 
: 

* -.14.7.;-.-.,- .‘..: .,, s -- ‘,: winaow,‘edge ,is.s . . . . .., __- I -. 

$3 T 
._,. / 

42.50 
25.16 
38.23 

5d 19.657 Xcv 46.25 
Sd 4.564 Ycv 1s: 14 

!‘. Sd ‘, 3.113 xcv 8.. i4 .;_ 



i- : D 

‘. “:> 

_ 3 
i-f.:, 

:- 0, iI1 

s- ” :j 

.- f!o 

,- + .-: 

I e. 0 

/ ,2 i’ 

i- ;- <, 

- ? p 

,- “,‘j 

!-et2 

i 1 p 

I- e p 

rep 

rep 

r, I 5 17 ic 

!?,'<6/52 IO:49 
it1213 .t? dV 

ca214.4 dV 

CO228.6 aw 
Ni2iSl.E a \I 
ie233.2 dV 

Cr267.7 av 
Ag328.1 dV 
A1396.2 av 
Ba455.4 av 
Mg279.6 av 
ca393.4 av 

12/16/92 lo:?*1 
5id ., 

>.l. 
,..,.. -’ --Y&j 

rep 

rep 
-.. rep 

1 re’b 

rep 
rep 
rep 

3.131 zcv 13.05 
3.514 ‘LGV 64.93 

16.583 Xcv 56.56 
37.427 'C3v 196.74 
14.864 'kcv 37.89 
35.899 %cv SO.62 

7.072 l l.cv 12.48 
33 . 830 ‘Xv 73.14 

0.993 xcv 17 .?5 
0.137 xcv 4.43 
0.914 WV 7.15 



: te$i 2 $r$67 :7 

cone 
::. 3 n 4.y 

z0nc 
cctlc 
CG!lC 
cone 
cone 
r,onc 
r,O!lC 
cone 
cone 
cone 
cone 
cone 
cone . 
conk 

2.. dG,irii rr?:a / L 
2.57L4 i?c?/‘L 
2.6761. mu/L 
Z. 6737 rng;‘i 
4 3561 mg/L 
1.0301 mgiL 
1 .2643 mg/t 
ii 840s rngii 

10 .E624 q/L 
26.5764 mg/i 
25.7232 ing/L 

2.6380 mg/i 
2.5574 mg/L 
2.6799 mg;L 
2.6915 fy/L 

: ,5.2731 .’ mg/L ., 
cone ! .0807 .mg/& 



/. rep 
ica 
f2/16/9? Si:.O4 

z n2 , 3 . .$+ a” 
_ ;.;. 

Cd214.4’ av 
C0228.6 _ aV 
Ni231 .b av: 
Fe238 ;2 a; 
Cr267.7 a.v 
Ag328.1 aw 

A1396.2 .A?v 

cone . . 

” : 
--I’- . . /.;j 

_ ., 
.-- ,: :, ,, rTc-*’ 

-. 

-0’. 0023 mg/L .. 
,.-.., 

‘. ,‘00b6 
.:I’:. 0.00642 

.. :mgiL -:‘- 1.:,: s,d ‘???) tjo4 
Wcv 273.24 

‘Sd . (7. Y&v 658.06 

0.0042.mg/L ‘-,‘s’b= :, 0.00780 Ycv 137.31 
0,004, mg)r : ‘y:-:&& yj:d,b45 xcv 22, .63 

0 _ 0068 .mg/L _,_ ___ ..; ,. $I : ..p . 00450 rev 66.05 
0.0020 mgri :.-s'ti 0.00209 Rev 105.67 

.-. -0.0000 mg/L -- ,._. . . I ‘I;. Sd , 0.60714 Xcv 21401. 



3 Ij 0 1;; 
0000 
0005 
0 0 0 0 
0000 
GO00 
5000 
0000 
0000 
0000 
0000 

rep t Zn213.8 cone 2.5772 mg/L 
rep t Cd214.4 cone 2.6053 mg/L 
rep I Co228.6 cone 2.7442 mg.fL 

2.4345 mg/L 

rep 2. zn213.8 cone. 2;5944 mg/L 

rep 2. Cd21414 cone 

rep 2 ko22.8.6 ‘hot-k 
?I.5401 mgf L 
-2 :6784 ,mg/L 

r&p ? ‘-Ni23t1.6 iconc js77ii .&g/t 
7 ^ /- rep .+? . . . . F+3Q :’ cqnc. ,... 4’:9598 mg/L .‘I. .. . . . . ., _ : r . . . - - 



01 : 1: 2 c 3 1; 2 2 i:;i; /’ i 

.: 1) 1-l 8; - $7 G j 7 1 :;I(_ i i 

i, i‘ n I -3: GO,>7 mq/ i 

;; c a d i-, 4‘ iI. G2.21 mu/i 

,:onc -0 002-i tnq/i 

$2 0 t-, c - - 
0 G\.,c.Q _ r-itq/'i 

0snc J. ~?OO% in~;t 
i **, II i- c 2 G. 0:&s :Tl;lq/L 
c ot1c 0.0090 rrg/i 

cone j. 0248 ma/i 

cone o.Oeld mg/L 
cone -0.0002 mg/L 
cone -0.0009 mg/L 
cone 0.0068 mgli 
cone 0.0037 ma/L 
ccmc -0.0004 my/L 
cone 0.0006 mg/L 
COt-tC -0.0070 ma/t 
cone 0.0370 mg/L 
cone 0.0075 mg/L 
cone 0.0182 mg/L 
cone 0.0156 mg/i 
cone -0.0020 mg/L 

window cage 

WitldOw edge 



., ., 
9 

/- 1!3 

I &‘. 
c r: .:: 

I r: L:l 
7 ; ‘-, - :. 

/- .? C! 
,(’ I !., < . 

r e :I, 
;- f '.> 
rep 
i 2 <I 
rep 
rep 
rep 
rzc 
rep 
rep 

i i.3.A 
‘2/!6/92 II:31 

Zi-1213.8 dV 

Cd214.4 3V 

(3~228 6 5 ‘U 

hi231 .A ,iV 

Cr267.7 aV 

Ag326. I av 
3a455.4 dv 

12/16/92 II:33 
‘3SAB ..EP 

reD 
rep. 
rep .- 
rep 

0 0058 mg/L 
0.0091 mg/L 

-13. GO08 ma/t 
-0.0140 mg/L 

0.0043 ingIL 
-0.0082 mg/i 

0.0008 mg/L 

1 .:qI213.8 

5a 0.03809 WV 139 70 
60 0.0037t xcv 40 66 
50 {?.00614 WV 741 
sa 0.01538 ‘i&v fb9 

10 
80 

5a 0.00140 ICV 32 51 
5.0 0.00913 4cv :I1 38 
sa 0.00100 %CV 126 -. ~6 

cone 1.0207 mg/L 
cone 0.9603: mg/L 1.. Cd214,4 . . I. .-.-D. ,I. . 

.t,’ co1228 -6 ” cone 
i 

.#y3’i 6 ,;~~,;.,:Lc. 
- ‘&~ : ^ I 

I Cf267.7 -’ -ixnc-’ 
1 Ag328. i cone 
I ‘Ba455.4 cone 
2 Zti213.8 cone 
2 C62i4.4 cone 
2 Co228.6 .conc 
2 Ni231.6 cone c. 

o.,4@v:.y3/ L 
9’:8462-mg/t ,., ,7.. 

.o .~54hig/c 
1.0264 mg/L 
O.hQf+ mg/L 
i.Ot97 mg/L 
0.9440 mg/L 
0. 46671:,-g/L 
0.87.91 -mg/L 

-.*. __ i_ ” pp 

. -rep, 



Ccf214.4 ... ajc. oeoolo mg/L ^ :. ,_ ‘.. _ ^ . . . . . ..a. 
co229.6 - av 0;006? tIIg/L 

Fc23a.2 

. i J 

wintiow edge 

winclow eqe 

W i tNOW eagl 



L io ?GS 

i~:i16/%2 
lZn213 
\Cd214 

ii :48 
.a av 

.4 av 
\Ni231 .6 aV 

‘Fe238.2 av 

\Cr26?,7 av 
LAl396.2 av 

0.0131 mg/L 
-0.0029 ma/L 
-O:.OOlS trig/L 
%‘o ..0234 mg/L 
0.,9016 mg/‘L 

720. 0264 h-g/L 

rep I 2; C0228.6 

rep .$:C.-:6 
i-38 Paw 
ri/i6/92 it:50 

\eo22a. 6 av -0.0004 mgiL 
_. 

t 
i 

‘_ 

. 

SO 0.00356 Xcv 27.304 
sa 0.00535 YCV 234.tiQ< 
34 0.01287 Xcv 796..59[ 
sd o.o03*a scv 13.57[ 
so 0 - 00026 xcv t5.7d 

.sa O.‘O6967.%cv 263.484 
.. <. .:_ -. :)-. 

, .‘-.: 
cone 0:‘004+ me/L 
cone -0 ,(3050 mg/t, 
cone -0.0008 mg/L 

. 

“’ 

SCI 0.00486 xcv 1268.1 C 

< 



_, .=P 
1 :r,ep 

WA50002- .i 
12/.16/92 

-xZrIif3 
‘Cd2 14 
Y 
-tii231 

Cr267 

1 Zn213 .S 
1 Cd214.4 
1 Ni231 .6 
1 Cr287. ‘7 
2 Zn213.8 
2 C5214.4 
2 tfi231.6 
2 Cr267.7 

-3 ZrI2f3.8 
3 -. Cif2f4.4 ; 
3.- Ni231 -; .6 
+:; ;c-$26;i-s7 

cone 
cone 
cunc 
cOnc 
cone 
cone 
cone 
cont. 
cone 
cone 
cone 
cone 

0.3087 mg/L 
0.0038 mg/L 
0.0638 mg/L 
0.0904 ma/i 
0.3408 mg/L 
0.015i mg/L 
0.0413 mg/L 
0~tOos mg/L 
0..3473 mg/L 
0.0035 mg/L 
0.0569 mg/L 
6,:1’03wmg/i 



1 Zn213.E. 
I CJ214.G 
1 CO228.3 
1 Ni231.6 
i Fe236.2 
1 Cr267.7, 
I A9328.1 
1 Al396:2 

,:onc 0.0023 rng/L 
~;otlc ;3.0,347 ingiL 

COI;C -iJ.oisQ rnJ/L 
ionc -3.0?52 iWj/L 

c,onc 3 .OOE2 mg/L 

cone 0.0017 mg/L 
cone -0.0112 mgiL 
cone 0.0235 mg/L 

; -, 1. ,,,@d455.4 cmnc 
.% .s... ..,r 0.0072 mg/L 

‘- 1 ..__ Mg379 :6 cont. 0.0188 mg/L 

. p-v _. .; -r ‘&393:4 . . I %- bxiii,-~ 0.0195 mg/L 

. . -‘.:‘r_ep -<. .2:.?.;Z-&j’3*8 ‘r ~:‘~c,$-jc -0. ob29~ mg/L 
..,. _ ,.i- 

rep 2’ &gj4 ‘4 ._ 
‘.. .conc .s 0.0017 mg;C 

rep: 2 Co228.6 cone -0.0179 mg/L 

rep- 2 Ni’231 .-6 ‘co‘nc’ -0.0152 rug/L 
rep 2 Fe238.2 co&~ -0.0053 mg/L 
rep 2 Cr267.7 cone -0.0034 mg/L 
rep 2 Ag328.1 cot-c 0.0008 mg/L 

.yw 2 kt396.2. cone 0.0178 mg/L 

winaow edge 

window eage 



! ;;:213.,$ 

1 ;-,.3214.4 

1 Ni231.4 
i Cf267.7 

2 Zn215.E 

2 CcQl4.4 
2 Ni231.6 
2 C.r2G7.7 
3 zn2i3.a 
3 Cd214.4 
3 Ni231.6 
3 Cr267.7 

0.6187 mg/L 55 0.01845 Pcv E.98 
0.0080 mg/L sd 0.00255 Xcv 31.7aC 
o.oi47 mg/L 56 0.03175 Icv 190.6% 
0.1045 mg/t su 0.00422 WV 4.04 

‘* :. 
i2/16/Q2 12: 18 ‘-,,. ’ ,C.-‘. .,-_ I,.-?‘ 1 ,i“-- : 

WA50002-3 
: ,, 

a. 

.-iep -. :._.~2’1i.~Z;;2i3.8~- : c&ci : 
iep 

“2-. eti.-. .,.? . e ; yd 

rep. .2 Ni231.6 cone -0.0185 mgil 

rep 2 ‘X267.7 cone 0.1015 mg/L-, 
rep 3 fn213.8 cone c 0 -2229 fn$/.L ’ 
f ep’ _. 3 Cd214..-4 Y. -‘, Cone 0.0036 mg/rL .. .. _ .^, ‘- : 
r&t. c R‘. :NSk. 

. ’ 



1 zt1213.a 
2 Zn213.6 
3 Z1i213.8 

cot1c 5.3186 my/L 
COtlC 2.3408 n?y/L 

,a 3. cj-; 16 i ‘:C,J 

1 Fe238.2 cone a 6923 mq/t 
1 Mg279.6 cone 13 5274 mg/L 
1 ca393.4 cone i2f 6422 mg/L 
2 “Fe238.2 cone 8 3595 mg/L 
2 ylgii!?9.6 .cbnc f3 7530 mg/L 
+I; ca$p3 4 

I 
:<>. _ .conc 

-j~$k+38 ; 2 ” ‘* . ..c’onc 
iEi.0401 mg/L 

6 _ 6920 mg/ L 

--3. ;‘Mg279.6 ~- cone -.-y,..,r... . .._ - j-.“. 13.9619 mg/L 
3 -; Cd393.4 conk iiQ.7859 ‘ing/i 
._ 

. : “. 
. . ,. 

8.5813 md/L Sd 0.19204 +cv 
13.7474 mg/i SC1 0.21726 +cv 

120.8227 mg/L 56 0.94706 xcv 
., 



1 Fl~32S. 1 

3 @32S. 1 
3 Ag323.1 

I Ag32.8.1 
2 Ag328.1 
3 Ag328.1 

0.5072 mg/L 
. 

Sd 0.30425 xcu 2.90 

cone 0.5116 mg/L 
cone 0.5150 mg/i 
cone 0.4954 q/L 

Sd 0.01065 ICV 2.10 

cone 2.66i.9 mg/L 1 ‘.. 
cone SI 2.84i8 ,&t/L 
cone 2.7597 trig/L 
cone 2; 5687 mgf L 
cone 5.2276 kg/L -yyg&8 ** . . ; ,. 2 :~ -- 

1 a-97:7 -{cone 
I big3?8 . i L “-::‘donc 

1.0668 mg/L 
1.. 2742 mg/l 

I -ii1~96.2 cone 10.7073 mgh ., 



. . a* rep 
.j I. rep 

i Zi-,213.8 
i c;;2;4.i 
I CG2ES. G 
I Ni23;.6 
4 FC236.2 
1 cr 267.7 
1 111~326. i 
I Ai396.2 
1 66455.4 
1 (4g270 G 
i Ci393.4 

2 zn213.G 
2 CU2t4.4 
2 Co228.6 
2 Ni231.6 
2 Fe238.2 
2 Cr267.7 
2 Ag328 a 1 
2./Al394-.2 -. 
2‘. EJa455.4’ 
2 +ib279.6. 
2 Ca393.4 
3 Zn213.8’ 
3 Cd214.4 
3 Co228.6 
3 Ni231.6 
3 Fe238.2 
3 Cr267.7 
‘3 +-Ag328. i 
3 bI>i396.2 
3 0a455.4 
3 ;:JMg279.6 
3. C&3.4 

cone 
/- 0 n I- _ a 
13 0 I? c 
cone 
cone 
ccli-tc 
cljnc 
c,onc 
13onc 
,;GllC 
cow 
cot1c 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
c011c 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 
cone 

.conc 

:> 0 lj ?a 7 f-c I-I / : 5 
- 1, ij [I 6.3 T(. q ,’ i 

G 0.172 n-i/; 
-0 GGlj4. tq;L 

;J 0010 Kg/L 
G.0007 mg/i. 
0 0034 mpii 
1) 0 1 5 =i itij / L 
$3. GO70 rxq/L 
,3 3 i 2 0 ill3 / i. 
G.0213 i71;1c7/~ 

0.0005 rnq/L 
0.0031 mg/L 

-0.0000 rng/L 
0.0072 my/L 
0.0270 rn,J/L 

-:j.OOOS mg/L 
-0.0010 mg;L 

0.0499 mg/L 
0.003i mg/L 
0.0121 -mg/L 
0.0173 mg/L 

-0.0067 rng/L 
0.0016 mg/L 
0.0046 mg/L 
0.0070 mg/t. 
0.0020 mg/L 

-0.0061 mg/L 
-0.0044 mg/L 

0.0591 mg/L 
0.0016 mg/L 
0.0057 mg/L 
0.0131 mg/L 

w I rloow eucje 

Co228.6 dV 0.0039 mg/L 
Ni23.t :b - -. a'~ 0.0046 mg/L 
Fe238: 2’. ._ ___ au , 0-Oi02 mg/L -’ 

s..@267 .7 au - -*bT&>j nig/L 
Ag328 . 1 Y’ *aV 

.Al396.2 _ au .’ 
-0.0007 mg/L 

O%+ mg/L 



0 :a0 
., .-, 

13 mg/L -.- -ii... ., .- _ 

cone -0.0~05 my/L WinQGw edge 
COtlC 0.0067 rnJ/L w i ncow eaae 

cone D.0005 mg/L 

56 0.00870 %cv 502.16< 

cone 0.0015 mg/L 
cone 0.0044 mg/L 
cone -0.0019 mg/L 

~... .7., . 

2 L Ag328 m-1 _ &&id. I~- 0.9163 mg/i 
3 Ag328. I cone 0.0181 ma/l. .,. 



; --7- 
.I,.> I :I i:? ‘I, i. 

- -- 7 3 i;‘:; 
L 

, -I-+ i?‘.: I I- 

II %ji>C 

i: >nc 
c3 i 1-l I; 
CClfl 3 
;-,(j,- c 
cone 
cone 
COllC 
Ct-itlC 
cone 
cone 
<3onc 
cone 
cone 
cone 
cone 
.~COflC 
cone 
cone 
cone 
cork -. . 

.conc ) ii ” .: .I:. 
cone 

- --q-l 

L. I 

: ,.‘i,, z 

1 ::;.2$< i 

; (-<;223 6 

1 FitZ31 6 
: Fe238 2 
1 Cr267.7 
I Acj32b i 
1 Ai396.2 
1 9a4s5.4 
1 M9275.6 
1 Cd393.4 
2 Zn213.8 
2 CdZf4.4 
2 (X228.6 
2 Ni231.6 
2 Fe238.2 
2 Cr267.7 
2 Ag320.i 
2‘ A1396.2 
2 ‘- Ba455.4 
2 Mg279.6 
2 tia363.4 
3 %I213 ;8 

- j:T iTlT/L 

: 3595 wqi L 

<z I .::I? ;2 fi:l;ii 

2 .t>iE2 f-i-q/:. 

5 rSFJ1 lag/L 
! 0385 mg/L 
i 2692 i-q/L 

1 0 .652G rnJ,‘L 
:o 6017 My-r/L 
25.165-T my/L 
E7.7?88 mg/L 

2.6363 mg/L 
i .6194 my/L 
2 . 6$68 rq/L 
2.5691 mg/L 
5.1490 ma/L 
1.0346 mg/L 
l.ia18 mg/L 

lo.5834 mg/L 
lo-.9945 mg/L 
27.+843 mg/L 
27.2452 

:..-, .s&? 
mg/L 

mg/t. -. . 

2.?563 mg/L 1 _. 3 ‘. Cd214 .4 .: ~;.ddnc 
3 Co22a.6 cone 
3 ‘-ii231 ;6, COiiC 
3 Fe23912 conk‘ 
3 C&67 .i dot-ii 
3 Ag%!8.1 cone IT, .,. 
3 :-‘4)396.2 cone 
3 6d455.4 cone 

2.S494m mg/L 
216302 mg/L 
5.1792 mg/L 
1.0?60 mg/L 
1.2699 mg/L 

10.4211 mg/L 
IO..5665 mg/c 

._ .- :- . . . f.ep 

.\ .I.; rep 
ccv 

i *..-- I‘ .* 

-: Zi‘1213 .: 

.Fe238 ; 2 -av,.<. :,*:d$ I ..-- &k7 j ._ ‘.av:’ 

.Ag32a. 1 au -.. 
Ai396.2 ii@“‘-‘. 



-.; - . . . 

; .- 
_ 

r 2 ::, 

.- + !Y, 

t 3 

i ,i ~.. <_I 

_ 
/ lsg 

/ a.:) -i 

- = r, d?d 

; t: ,I 

i- 10 

r 211 

i- e p 

‘- 2 
-F 

rep 

rep 

rep 

rep 

rep 
rep 

rep 
rep 

rep 
rep 

CC8 
12/16/92 13:29 

zn213.8 av .i 
Cd214.4 dV 

C0228.6‘ av 
.Ni231..6 -. --atI..- 
Fe238.2 dv 

:~c~~~7..~~~. -. av,. 

.Ag328.1 .’ av 
A1396.2 aV 
Bat55 :4 a+ 
Mg279.. 6 av 
ca393.4 aG 

12/26/92. 13~31 

.su 0.04724 +cv 111.6OS 
0.0053 mgii'. '. -d .- .0.00202 Xcy.; 38.~~~~~“)6/ 
0. 0135 fflg/Q-“.. :-. ‘2% .L0,d0309 .xcu.: 22.90( 

olsG‘mg/C .scI 0.00548 xcv 34’.45 c 0. 
.:. 

WAA51007-1. ii_ 
-, ..,. . .:; 
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I,?_/ 16/92 .13:3G 
ZrlElS.ij a v 
(x214.4 3V 

to228.6 BV 
!ii231 .6 c, v 
F2236.2 dV 
Cr267.7 a \I 
Ag328.1 av 
Al398.2 av 
Sa455.J av 
Mg279.6 av 
Ca393.4 av 

‘16I92 f3:45 
L,iB _a rep 

f e’p 

&a 
rep 

12/i6/92 13:45 
Fe238 -2 av 

?2/16/92 13~47 
WAA51007-f rep 

-*?.01.33 rnQ/L 
-0.ooG5 ma/L 
-0.0056 mg/L 
-;J.O34G fqiL 

G. G52? ,nqfL 

G 004 I I-Q/L 
-0.0020 nq/L 

0.0371 no/i 
0.0002 mg/L 
0.0077 ma/L 
0.0080 mg/L 

1 .Fe238.2 
2 Fe238:2 
3 Fe238.2 

0.0122 mg/L 

I (X214.4 
1 Cr267 .?. 
t _ ,Ag328.1 



-cl. OC2G mg/c 

ij. 6025 mg/i 
-0.0087 mg/L 
-0.0004 mg/L 

1 Cd2f4.4 
1 Cr267.7 
1 Ag328.1 
1 91455.4 
2 C6214.4 
2 Cr267.7 
2, Ag328.1 
2 0a455.4 
3 Cd214.4 
3’. Cr267.7 

.I rep,- 3 Ag328.1 

.: ., ‘: , _ rep-.::: 3. j::8aW5 ..4 IS *. --. .._ . . 

wnc 2.6i49 mg/L 
cone 1.0647 mqiL 
cone I.2847 mg/L 
cone 10.4470 my/L 
cone 2.6057 mg/L 
cone I.0179 mg/L 
cone 1.2839 mg/L 
cone io.i593 mg/L 
cone 2.6273 mg/L 
cow I. 0716 mg/L 
cork -+ 1‘. 3547 my/t .r _ 



13onc 

cone 
!zonc 
COllC 
cone 
cone 
cone 
cone 
cone 

2 Co228.6 ._. cone 
2 Ni231.6 cone 

, rep ~~+‘ -?! “‘qCr267 . 7 cone 
.l : ..Fonc 
.4 -‘;+nc 
‘.s.-:;:>~cfMlc 
j -- .qo,nc 
. 6 -:I l*,$onc 
.6 : cotvz 

_ rep..- -z.3&,,:,Cr.T67 .7 cone 

rep 1.3 ,1F\g32a. 1 cone 

0.0072 mgli w i nBow erlge 
3.0008 mg/L 

-0.0207 nlg/L w i ndaW e,Ic?? 
3 0020 mg/L 
0.0013 rfq/L 

0.0008 mg/L 
0.0067 mg/L 
0.0104 ingIL 
0.0083 mgfL 

-0.0250 mg/L W i ridow ecge 
0.0021 mg/L 

-0.0026 mg/L 
’ 0.0004 mg/L .- 

‘0.0184 mg/L. 
0.0097 mg/L 
0.0217 mg/L -. 

-0.0165 ’ mg/L 
0.0043 mg/L 
0.0026 mg/i 
0.0001 mg/L 

12/16 



7 zn213.S. 
I 2U214.4 
1 CO228.6 
I Ni231 .rj 
1 i’a238.2 
1 Cr267.7 
1 l4g32a. 1 
1 Ai396.2 
1 8a455.4 
1 Mg279.6 
1 - ,ca393.4 
2,1-~p2r3. 8 

2.,>p?214.4 
2’,c022a.6 

“.2’+&i231.6 

‘window edge 



. . . . 

0.052t rn{:y/L 
0 0106 ml:;L 
0.1500 rnq/L 
0.0904 ma/L 
0. i)27%. n;l~/L 
0.0205 mg/L 

- 1 -. 



Client: ABB Environmental Services - Indian Head 20-Dee-92 

Methods and Chronology of Analysis 

‘arameter 

?3 -Total Residue 

METHODS OF ANALYSIS 

Method Description 
No. 

CLP-CIP Gravimetric, 103-10% 

CCAS 
Sample Nos. 

WA51011-1 
WA5101 l-2 
WA5101 l-3 
WA51011-4 
WA51 01 l-5 
WA51011-6 
WA51011-7 
WA51011-8 
WA51011-9 

WA51011-10 

CHRONOLOGY OF ANALYSES 
Date Date Date 

Sample of Sample of Dilution 

Received Chemical Instrument Factor * 
Preparation Analysis 

15Dee-92 15Dee-92 16-Dee-92 1.0 
15-Dee-92 15-Dee-92 16-Dee-92 1.0 
15-Dee-92 15-Dee-92 16-Dee-92 1.0 
15-Dee-92 15-Dee-92 16-Dee-92 1.0 
15-Dee-92 15-Dee-92 16-Dee-92 1.0 
15-Dee-92 15-Dee-92 16-Dee-92 1.0 
15-Dee-92 15-Dee-92 16-Dee-92 1.0 
15-Dee-92 15-Dee-92 16-Dee-92 1.0 
15-Dee-92 15-Dee-92 16-Dee-92 1.0 
15-Dee-92 15-Dee-92 16-Dee-92 1.0 

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 Methods for Evaluating Solid Wastes,” EPA SW-846, Revised November, 1986. 

CLP-CIP = USEPA Contract Laboratory Program Caucus Inorganic Protocols, SOW 0788. 

*The Dilution Factor (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 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., the sample was analyzed 
at 20% its reported concentration. 



Client: ABB Em,. ,,rmental Services - Indian Head 20-Dee-92 

Method Blank and Laboratory Control Sample Results 

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS 
Date Date Cont. Practical True Measured Percent Acceptance Acceptance Acceptance 

of of Units Measured Acceptance Quantitation Units Value Value Recovered Range Range Range 

Parameter Prep* Analysis* in Blank Range Level** (%I h$g) (%I 
TS -Total Residue 15-Dee-92 16-Dee-92 wt % < 0.10 < 0.10 0.10 

’ Date is indicated if sample preparation/analysis was performed on more than one day for a parameter. If no date is given, all samples, 
method blanks and laboratory control samples were prepared and analyzed as indicated on the Chronology Form. 

l * Practical quantitation level is the lowest concentration measurable for samples with normal chemical and physical composition 
during routine laboratory operations. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory and method specified acceptance range except as noted. 

! ) 

c .3 

1. ) 

c. .> 

C ,.I 

U-l 



Client: ABB Environmental Services - Indian Head 20-Dee-92 

Duplicate and Matrix Spike/Matrix Spike Duplicate Results Duplicate and Matrix Spike/Matrix Spike Duplicate Results 

Parameter Parameter 

TS TS 

DUPLICATE RESULTS DUPLICATE RESULTS 1l4A TRIX SPIKE/MA TRLX SPIKE D UPLICA TE RESULTS 1l4A TRIX SPIKE/MA TRLX SPIKE D UPLICA TE RESULTS 
Sample Sample Acceptance Acceptance Concentration or Quantity Concentration or Quantity Matrix Spike Recovery (%) Matrix Spike Recovery (%) 

CCAS CCAS Measurements Measurements Mean Mean Range Range Units Sample Spike Sample Sample Sample Sample Acceptance RPD Acceptance Units Sample Spike Sample Sample Sample Sample Acceptance RPD Acceptance 
Sample No. Units Rep 1 Rep 2 Cone RPD Sample No. Units Rep 1 Rep 2 Cone RPD for RPD for RPD Only Added +Spike +Spike +Spike +Spike Only Added +Spike +Spike +Spike +Spike Range (%) Range (%) Range Range 

(%) (%) (%I (%I Dup I Dup 2 Dup 1 Dup 2 Dup I Dup 2 Dup 1 Dup 2 (%I (%I (%I (%I 
WA51011-1 WA51011-1 Wt% Wt% 99.0 99.0 100 100 100 100 1.0 1.0 O-20 O-20 
WA5101 l-2 WA5101 l-2 wt% wt% 99.0 99.0 99.1 99.1 99.1 99.1 0.1 0.1 O-20 O-20 
WA51011-3 WA51011-3 wt% wt% 101 101 99.8 99.8 100 100 1.2 1.2 O-20 O-20 
WA51011-4 WA51011-4 wt% wt% 99.3 99.3 99.4 99.4 99.4 99.4 0.1 0.1 O-20 O-20 
WA51011-5 WA51011-5 wt% wt% 99.0 99.0 99.2 99.2 99.1 99.1 0.2 0.2 O-20 O-20 
WA51011-6 WA51011-6 wt% wt% 98.0 98.0 98.2 98.2 98.1 98.1 0.2 0.2 O-20 O-20 
WA51011-7 WA51011-7 wt% wt% 99.1 99.1 99.1 99.1 99.1 99.1 0.0 0.0 O-20 O-20 
WA51011-8 WA51011-8 w-t% w-t% 98.3 98.3 98.4 98.4 98.4 98.4 0.1 0.1 O-20 O-20 
WA51011-9 WA51011-9 wt% wt% 98.8 98.8 98.9 98.9 98.9 98.9 0.1 0.1 O-20 O-20 

WA51011-10 WA51011-10 wt% wt% 99.0 99.0 98.8 98.8 98.9 98.9 0.2 0.2 O-20 O-20 

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 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 low concentrations is O-100%. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory or contract specified acceptance range except as noted. 



Client: ABB Environmental Services - Indian Head 20-Dee-92 

-nnt-. ‘lil 

Summary Report 

Inorpanic Laboratorv Summarv 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 
Check here if all analyses were routine. X 



Read and Understood 0y - 



PiOtebOOK NO. .CI 

PROJiXT . 3 Ti+ L sPL,4fe,cP J-%lf (p&L. =o-lo*/d Continu@ From fage 

TOTAL RESIDUE, SOILS AND SOLIDS METHOD: CLP-SOW 2188 DATE DEC. 15.1992 

GRAVIMETRIC WL=O.lO% ANALYST: J.F. 

CLIENT SAMPLE DISH DISH + WET DISH + DRY WET SAMPLE DRY SAMPLE TOTAL TS 
# WEIGHT SAMPLE WT SAMPLE WT WEIGHT WEIGHT RESIDUE MEAN RPD 

(9) (9) (9) (g) (9) IW w VW 
=========== =======z ========= ========== 5==E====== ======x=== ==========-------s -----_-- ------- -------- ====I 

0.000 <O.lO 

i 

METHOD BLANK 

LCs#l 

LCS#3 

ABB-DC WA51011-1 

DUPE WA5101 l-l 

WA51011-2 

DUPE WA5101 1-2 

WA5101 l-3 

DUPE WA5101 l-3 

WA51011-4 

1 1 DUPE WA510114 

DUPE 

DUPE 

DUPE 

DUPE 

DUPE 

DUPE 

EDL 

CUPE 

3VPE 

WA51011-5 1.562 2.661 

WA5101 1-5 1.557 2.667 

wA51011-6 1.648 2.597 

WA5101 l-6 1.531 2.609 

WA5101 l-7 1.612 2.695 

WA5101 l-7 1.550 2.710 

WA5101 l-8 1.546 2.604 

WA51011-8 1.570 2.597 

WA4101 l-9 1665 2.508 

V/A5101 l-9 1.556 2.500 

WA51011-13 1.537 2.230 

WA51011-10 1.551 2.237 

WA51003-13 1.567 5.336 

WA51003-13 1 588 5.327 

WA51003-1 y 1.600 5.114 * 

WA51003-1 y 1.608 5.090 

WA51007-1 1617 5.228 

V/A51007-: 1 559 5211 

1.558 1.558 1.558 0.000 

1.55% 5.000 4.548 3.442 

1.559 5.000 4.992 3.441 
1.602 2.509 2.500 0.907 

1.558 2.514 2.514 0.956 

1.572 2.404 2.396 0.832 

1.542 2.412 2.404 0.870 

1.579. 2.590 2.600 1.011 
1.617 2.615 2.613 0.998 
1.543 2.786 2.777 1.243 

1.539 2.778 2.771 1.239 

SAMPLE 3;iY WEIGHT (g! 

'iin SOLIDS = . 100 

SA:dPLE ?:'ET WEIGHT(gi 

2.650, 1.099 

yp.8 $-?y;; 

2.590 1.078 

2.685 1.083 

2.700 1.160 

2.586 1.058 

2.581 1027 

2.498 0.843 

2.490 0.944 

2.223 0.693 

2.229 0.686 

5.240 3.769 

5.226 3.739 

5.000 3.514 

4.981 3.482 

4.954 3.611 

4.920 3.652 

2.990. 86.868 

::z cz& 99.&i 1.00 

8:::.. a 99.059 0.04. 

0.862.. 99.080:~-- 

1.021 m 100.394 1.18 

::g: a. 99.355 0:1e 

::z: cz3 981094 0.w 

ii::, m 98.118 0.24. 

1.059 98.237 

1.073 6-J 99.107 0.06 

::kz &ii& 98.370 0.15 

;::i; & 98.877 0.13 

:::B": c= 98.912 0.16 

0.678 98.834 

3.673 <a 97.376 0.16 

::::: & 96.813 0.12 

3.373 96.870 

3.337 B 92.222 0.41 

3.361 32.032 



ORDER NO W-A51011 

Coast-to-Coast Analytical Services, Inc. 
Northeastern Division (207) 874-2400 

CONFIRMATION Page 1 

Project Manager: Laura J. O'Meara 
ORDER DATE: 12,'l" :2 

REPORT TO: FRANK0 GODOY 
ABB Environmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washington, DC 20036 

PHONE: 202/79;7 -, P c P. 8. "FAX: 202,797'&! .- .'- 
DUE: 17 DEC 

INVOICE: ABB Environmental Svcs., Inc. 
2590 Executive Center Circie East 
Tallahassee, FL 32301 PROJECT: 7800-00 

PO: SE207668 

SAMPLED BY: D. VON BUSHBERGER DELIVERED BY: FED-EX DISPOSE: AFTER 14 JAN 

ITEM LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATE/TIME RECEIVED MATRIX 
1 WA51011-1 02SSXX0300XRFF 03 DEC 1330 15 DEC SO 

DETERMINATION 
Silver, Total 
Elements Sample Preparation 
Solids-Total Residue (TS) 
Elements Matrix Spike Sample 
Elements MS Duplicate Sample 

METHOD OTY 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 

TOTALS 1 129.00 129.00 
'f 

LOG NUMBER SAMPLE DESCRIPTION 
2 WA51011-2 OlSSXXOXlOXAXF 

WA51011-3 OlSSXX2X25XBXF 
WA51011-4 OlSSXXOX57XCXF 
WASlOll- OlSSXX2X75XBXF 
WA51011-6 OlSSXXOX25XLYF 
WA51011-7 02SSXX0275XLXF 
WA51011-8 OlSSXXOX57XRXF 
WA51011-9 02SSXX2125XRYF 
WA51011-10 02SSXXOXSOXRFF 

SAMPLED DATE/TIME RECEIVED bT‘ .?a 
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 

DETERMINATION 
Silver, Total 
Elements Sample Preparation 
Solids-Total Residue (TS) 

METHOD OTY PRICE AMOUNT 
6010 9 20.00 180.00 

9 23.00 207.00 
CLP/CIP so 9 0.00 0.00 

TOTALS 9 43.00 387.00 

ORDER NOTE: QCIII INDIAN HEAD 
Prices include RUSH surcharges 

INVOICE: With Report TOTAL ORDER AMOUNT 
This is NOT an 

$51,0 
Invuice 

LJO 
3.2 16 Please contact CCAS promptly if you have any questions. _~~!,;?it';~ 

1! 



141 Suburban Road l San Luis Obispo, CA 93401 l ‘*Q5) 543-2553 FAX (805) 543-2685 
751 S. Kellogg, Suite A l Coleta, CA 93117 l .I 964-7838 FAX (805) %7-4386 

6006EgretCt. . Benicia, CA 94510 l . ) 747-2757 FAX (707) 747-2765 
2400 Cuoaberland Dr. l Valparaiso, Indiana 46383 l (219) 464-2389 FAX (219) 462-2953 

4765 Calle Quetzal l camarillo, CA 93012 0 (805) 389-1353 FAX (805) 389-1438 
34OCmntyRoadNo.5 l Westbrook, ME 04092 l (207) 874-2400 FAX (207) 7754029 

l PLEASE PRINT IN PEN 

cmain or Cuscocly 
Paye I of 2 

Sample Description 
Da&‘Tidme 

*Matrix Con%~ers Pres. 7: 
* Subject to Avallablllty 

Analysis Remarks Lab ID # 

Relinquished By 

/5 I 4s 
/s 1 4”c,N 

Received By 

* 
Relinquished By Date/Time Received By 

%I Shipping Method ShIppIng # 



141 Suburban Road ’ San Luis Obispo, CA 93401 ’ (805) 543-2553 FAX (805) 543-2685 
751 S. Kellogg, Suite A l Coleta, CA 93117 l (805) 964-7838 FAX (805) 9674386 

6006EgretCt. l Benicia, CA 94510 l (707) 747-2757 FAX (707) 747-2765 
2400 Cumberhnd Dr. l Valparaiso, Indiana 46383 l (219) 4642389 FAX (219) 462-2953 

4765 Chile Quetzal l Camarillo, CA 93012 l (805) 389-1353 FAX (805) 389-1438 
340 County Road No. 5 l Westbrook, ME 04092 l (207-j 874-2400 FAX (207) 7754029 

Page-- --- L or-/ 

9 PLEASE PRINT IN PEN 

Client 
Pfm -ES 

Contact Phone # FAX# 
GM?&~ruaTc ( 1 

Address City State Zip 
A I 

Project Name/Number 
yF&‘E I /%), 

Project MGR 

Bill (lf different than above) Address ’ 1 
- 

Sampler (Print and sign)b 
ur?L@w‘Ibam 

Due Date 
fw+f tfi%%D 

Copies To: Auth. Init. 

Sample Description 
Da~fTi;me # of 

‘Matrix Containers Pres. % 
* Subject to Avallability 

Analysis Remarks Lab ID # 

1 

L 
Helinquished Uy Heceivea l5y Helmquwreo By uatel t rme necelvw sy 

Shipping Method Shipping # Received By Dateflime Condition (See Remarks) .‘&&&jj& 

Cold Sealed lnlact 
bW * Drinking Water 
.WW + Wastewater 

-A-f---- 
GVf - Groundwater 
SW - Surface Water 

REMARKS ‘IW - Impinger 
..l?l: - Filter 

Free Product 

.-c 
#% 1 Air/Gas 
S& : Z$J +ioil/Solid ” :’ ,( )::.y .I,..;, ,’ ,. .. 

L! 
ORIGINAL 



January 29, 1993 

Mr. Frank0 Godoy 
ABB Environmental Services, Inc. 
1400 16th Street, N.W., Suite 720 
Washingotn, DC 20036 

Dear Mr. Godoy: 

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 and 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 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 
wv=. 

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. 

aura J. O'Meara, Supervisor 
Client Services 

LJO/dmt 

Enclosure 



Air, Water Cyr Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistrv, Bacteriology b; Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l 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: WJO073; sample numbers: l-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 
Services Supervisor 



Air, Water & Hazardous Waste Sampling, Analvsis & Consultation I c , 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 

(207) 874-2400 
Fax (207) 775-4029 

u1ENr:FFANmGcDm 
ABBEnvi romiental Svcs., Inc. 
1400 16th Street, N-W., Suite 720 
Waskh-qtm, DC 20036 

Sample No. : WJ-0073-l 
Report Date: 01/29/93 
PO No. : SE207668 
Project : 7800-00 

REFOF?I'OFANALYTICALRESULTS Page 1 of 1 

SAMPLE DESCRIF'I'ICN SPMPLED BY SAMPLEDDATERECEIVED 

Tmoo-02 Soil CLIENT 01/07/93 01/25/93 

PARAMETER RESULT UNITS DF !GQL* J!lE?IHCXI ANALYZED BYKYI'ES 

TcLp*Extraction **** **** 1.0 **** 1311 01/26/93 MV 1 
W-Silver co.50 mg/L 1.0 0.50 6010 01/27/93 DN 2 

* PQL (Practical wtitation Lavel) represents laboratory reporting limits and my not reflect sanple- 
specific reporting limits. Sample-specific limits are indicated by results annotated with '<I values. 

(1) Saqle Prepratim on 01/25/93 by MV using 1311 
(2) Saqle Preparatim on 01/26/93 by JHC using 3010 

UO/edh/ajc/djn 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacterioiogy & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA . Benicia, CA l Camariilo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road. No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 7754029 w 

CZIENT: FRANK0 GCXSY 

ABB R-xi ?zormental Svcs., Inc. 
1400 16th Street, N-W., Suite 720 
Washingtcm, DC 20036 

Sanple No. : WJ-0073-2 

Report Date: 01/29/93 
FCI No. : SE207668 
Project : 7800-00 

PEporyT OF ANATXITCAL RESULTS Page 1 of 1 

SAMPLE DESCRIFTI~ ,SGMPLED BY SAMpLEDDATEREcEm 

02SSXXO3OOxRFF Soil CLIENT 12/22/92 01/25/93 

PARAMEIER RESULT umrs DF FQL* MEIXOD ANALYZED BY KYIXS 

Silver, Total 110 w/kgdrywt 1.0 1.5 6010 01/27/93 DN 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and my not reflect sarrple- 
specific reporting limits. Sample-specific limits are indicated by results annotated with '<I values. 

(1) Sample Prepratim on 01/26/93 by JHC using 3050 

LJO/edh/ajc/djn 
JA26ICPXSXQ 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l CamarIllo, CA 
Newport Beach, CA l Valparaiso. IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 7753029 

cwEJ!?r:~Gcgxly 

ABB Envi ?zomnental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtm, DC 20036 

Sample No. : WJ-0073-2 

Report Date: 01/29/93 
PO No. : SE207668 
Project : 7800-00 

SAMPLE DESCRIPTIoN 

REPORTOFAN7XLYTICALRESULTS 

S?4!PLED BY 

Page 1 of 1 

SAMPLED DATE FzEcEm 

02SSXXO3OOXRFF Soil CLIENT 12/22/92 01/25/93 

PARAMEJXR RESULT UNITS DF PQL* JGX'HOD ANFiLYZED BYNXES 

Solids-Total Residue (TS) 99 wt'i; 1.0 0.10 CLP/CIP SOW 01/26/93 JF 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and my not reflect sample- 
specific reporting limits. Sample-specific limits are indicated by results annotated with '<I values. 

(1) Saxrple Preparation on 01/25/93 by JF 

LJO/edh/ajc/jf 
m25WcxxSxu 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistrv. Bacterloloev & Bioassav Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 

(207) 874-2400~ 
Fax (207) 775-4029 

CLIENT: m GCDX 

ABB Envi ronmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtm, IX 20036 

Sample No. : WJ-0073-3 

Report Date: 01/29/93 
Fo No. : SE207668 
Project : 7800-00 

Page 1 of 1 

SAMPLE DESCRIFTICN SAMPLED BY SAMPLEDDATERECEIVED 

02SSXXO125xRFF 

PARAMETER 

Silver, Total 

Soil CLIENT 12/22/92 01/25/93 

RESULT UNITS DF FQL* J!lElXOD ANALYZED BYMYIES 

79 mdkgdrywt 1.0 1.5 6010 01/27/93 DN 1 

* FQL (Practical Quantitation Level) represents laboratory reporting limits and my not reflect sarqle- 
specific reporting limits. Sample-specific limits are indicated by results annotated with I<' values. 

(1) Sarrple Preparatim on 01/26/93 by JHC using 3050 

LJO/edh/ajc/djn 
JA26ICPXSXX2 



Air, Water&Hazardous Waste%mpiing,Analvsis & Consuitation 
Certified Hazardous Waste. Chemistry, Bactenology & Bioassav Laboratorjes 

San Ids Obispo, CA l Goleta, CA l Benicia, CA l Camarillo CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

’ 
Northeastern Division 
340 County Road, NO. 5 l P.O. Box 720 l Westbrook, ME 04098 (207) 874-2400 

Fax (207) 775-4029 

CLIENr:~~ 
ABB Envi- tal Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
washingt~, DC 20036 

Sarrple No. : WJ-0073-3 
Report Date: 01/29/93 
PO No. : SE207668 
Project : 7800-00 

REPOFCCOFZANALYTICALF?ESULTS Page 1 of 1 

SAMF?LE DESCRImON .5ZM!?LED BY S??MPLEDDATERECEIvED 

02SSXXO125XRFF Soil CLIENr 12/22/92 01/25/93 

ANALYZED BYK'TES PAFXGX'ER FXSULT UNITS DF FQL* MEZ-iOD 

1 
Solids-Total Residue (TS) 99 Wt% 1.0 0.10 CLP/CIP SOW 01/26/93 JF 

* PQL (Practical Quantitation I.@Xl) represents laboratory reporting limits and rrny not reflect saqle- 
specific reporthg limits. Sample-specific limits are indicated by results annotated with 'c' values. 

(1) Sanple Preparatian on 01/25/Y3 by JF 

riro/edh/aj c/j f 
JA25m 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.0. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 w 

CLIENr:FRmmGomY 
ABBEnvir onmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtan, DC 20036 

Sample No. : WJ-0073-4 
Rema Date: 01/29/93 
FO No. : SE207668 
Project : 7800-00 

SAMPLE DESCRIPTION 

REFORTOFANALXTICALRESUKTS Page 1 of 1 

SAMPLED BY SMPLEDDATERECEIVEZD 

02SSXX2125XRYF Soil CLIENT 12/22/92 01/25/93 

PARAMETER RESULT UNITS DF FQL* J!@XXOD ANALYZED BYNZTES 

Silver, Total 70 mghgdrywt 1.0 1.5 6010 01/27/93 DN 1 

* PQL (Practicdl Quantitation Level) represents k&oratory reporting limits and may not reflect sarqle- 
specific reporting limits. Sample-specific limits are indicated by results annotated with I<' values. 

(1) Sample Preparation on 01/26/93 by JHC using 3050 

LJO/edh/ajc/djn 
JA26IC- 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarrilo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 

CLIEmr:FRANmGcmY 
ABB Enti ronxntal Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtm, DC 20036 

Sanple No. : WJ-0073-4 
Report Date: 01/29/93 
FO No. : SE207668 
Project : 7800-00 

SAMPLE DESCFUF'TION 

REPORTOFANALXlXALRESULTS 

SAMPLED BY 

Page 1 of 1 

SAMPLGD DATE RECEIVED 

02SSXX2125XRYF CLIENr 12/22/92 01/25/93 

P-R RESULT UNITS DF PQL* METHOD ANALYZED BYNXES 

Solids-Total Residue (TS) 98 wt% 1.0 0.10 CLP/CIP SOW 01/26/93 JF 1 

* PQL (Practical wtitation Level) represents laboratory reporting limits and my not reflect saqle- 
specific reporting limits. Sample-specific limits are indicated by results annotated with I<' values. 

(1) Sattple Preparation on 01/25/93 by JF 

LJO/edh/ajc/jf 
JA2.5wcxXsXu 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 
Fax (207) 775-4029 

" 

CLIENr:FF?ANKoGcmY 
ABB Envi ronmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtm, DC 20036 

Sanple No. : WJ-0073-5 
Report Date: 01/29/93 
FO No. : SE207668 
Project : 7800-00 

REFORTOFANALYTICALRESULTS Page 1 of 1 

SAM!?LE DESCRIPI'Ia SZNE?LED BY SAMPLGDDAIXRECEIVED 

01ssxx0350xAx.F Soil CLIENT 12/09/92 01/25/93 

P-R RESULT UNITS DF FQL* METHOD ?iNALYZED BY!KYlXS 

Silver, Total 3.7 w/kgdrywt 1.0 1.5 6010 01/27/93 DN 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample- 
specific reporting limits. Sample-specific limits are indicated by results annotated with '<I values. 

(1) Saqle Preparatim on 01/26/93 by JHC using 3050 

IJO/edh/ajc/djn 
JA26ICPXSXX2 



Air, Water & Hazardous WasteSampling, Analvsis &Consultalion 
Certified Hazardous Waste,Chemisty. Bacterloloq & Bioassay Laboratories 

San LuisObispo,CA l Goleta,CA l Benicia,CA l Camarillo,CA 
NewportBeach,CA l Valparaiso,IN l Westbrook.ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 

CLlIENT:FRANKoGcRxry 
ABB Envi rornnental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtcm, DC 20036 

Sanple No. : WJ-0073-5 
Report Date: 01/29/93 
FQ No. : SE207668 
Project : 7800-00 

REPORTOFAT?@LYTICALRESULTS Page 1 of 1 

SATGLE DESCRIPI'I~ SAM!XED BY SAMPLED DATE REczIvED 

01sSxx0350xpxF Soil CLIWT 12/09/92 01/25/93 

PAPAMEXER RESULT UNITS DF pQL* MEXXOD ANALYZED BYl!WTES 

Solids-Total Residue (TS) 98 wt% 1.0 0.10 CLP/CIP SOW 01/26/93 JF 1 

* PQL (Practical -tit&ion Level) represents laboratory reporting limits and my not reflect sarrple- 
specific reporting limits. Sample-specific limits are indicated by results annotated with I<' values. 

(1) Sarrple Preparatim on 01/25/93 by JF 

LJO/edh/ajc/jf 
JA25wCxxSxZ 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 7753029 u 

CLIENr:FRANmGaDoy 
ABBEnvi romental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washington, EC 20036 

Sanple No. : WJ-0073-6 

Report Date: 01/29/93 
PO No. : SE207668 
Project : 7800-00 

FUZOF!I'OFAN?GYTICALRESULTS Page 1 of 1 

SAMF’LE DESCRIPTICX SAMPLED BY SAMPLGD DATE REcEm 

OlSSXXO629XMXF 

PARXQTIER 

Silver, Total 

Soil cLmNr 01/07/93 01/25/93 

F!ESULT UNITS DF PQL* MET-lCD ANALYZED BYNYES 

9.5 mg/kgdrywt 1.0 1.5 6010 01/27/93 DN 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and my not reflect sample- 
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) Saqle Preparatim on 01/26/93 by JHC using 3050 

LSO/edh/ajcjdjn 
JA26ICPXSXX2 



Air, Water & Hazardous Waste Sampling, Analysis Cyr Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA . Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 7754029 

cLIENr:FRANmGcmY 
ZABB Envi ?zomnental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
washing-tcm, DC 20036 

Sanple No. : WJ-0073-6 
Report Date: 01/29/93 
W No. : SE207668 
Project : 7800-00 

REFOKl?OFANALYTICALRESU'KTS Page 1 of 1 

SAMPLE DESCRIPTION SAMPLED BY SAMPLED DATE REcEm 

olSSXXO629XMXF Soil CLIENT 01/07/93 01/25/93 

PARAMETER RESULT CINITS DF PQL* -D AN?iLYZED BYPJDTES 

Solids-Total Residue (m) 100 wt% 1.0 0.10 CLP/CIP SCM 01/26/93 JF 1 

* PQL (praaicd mtitatirm Level) represents laboratory reporting limits and my not reflect sarqle- 
specific reporting limits. Sample-specific limits are indicated by results annotated with '<I values. 

(1) Saqle Preparation on 01/25/93 by JF 

LJO/edh/ajc/jf 
JA25wizxcxn 



Northeastern Divis 
340 County Road,-r 

Air, Water& Hazardous Waste Sampiing, Analysis &Consultation 
Certified Hazardous Waste. Chemistrv,Bacterioloay & Bioassay Laboratories 

San LuisObispo,CA l Goleta,CA l Benicia,CA l Camarillo,CA 
NewportBeach,CA l Valparaiso,IN l Westbrook,M~ 

ion 
do.5 l p.O.Box 720. Westbrook,MEO4098 (2071 874-2400 F^. I-P.-\ -r .,.-- 

amfr: FRANKI> Gc8)(3y 

ABBEnvim tal Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingt~, DC 20036 

Sample No. : WJ-0073-7 
Report Date: 01/29/93 
PO No. : SE207668 
Project : 7800-00 

Page 1 Of 1 

SAMPLE DESCXCmON SWf??LED BY SAMPLEDD~RECEIVED 

01sSxx0400xAxF Soil CLIENT 12/22/92 01/25/93 

ANALYZED BYK'TES P-R FSSUXT UNITS DF FQL* MEZ-iCD 

Silver, Total 5.6 mg/kgdrywt 1.0 1.5 6010 01/27/93 DN 1 

* FQL (Practical Quantitation Level) represents latxxatory reporting limits and may not reflect sample- 
specific reporting limits. Sample-specific limits axe indicated ~JY results annotated with I<' values. 

(1) Saq$e Preparatian an 01/26/93 by JHC ustig 3050 

I,XVedh/ajc/djn 
JA26ICPXSXX2 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Bemcia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.0. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 

amm: ~~24~3 GcBx)‘I 

N3B Envir ormmtal Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtan, DC 20036 

Sample No. : WJ-0073-7 

Report Date: 01/29/93 
!Xl No. : SE207668 
Project : 7800-00 

SAMPLE DESCFZX'I~ 

RE!?OF?l?OFANALYTICALREsuLTS Page 1 of 1 

S?NPLED BY SAMP~DATERECEIVED 

01sSxx0400xAxF Soil CLIEnT 12/22/92 01/25/93 

PAFGMETER RESULT TJNITS DF FQL* MEZIXOD AJ!lALYZED BYJKYIES 

Solids-Total Residue (TS) 99 wt% 1.0 0.10 CLP/CIP SOW 01/26/93 JF 1 

* PQL (practical Quantitation I-e-1) represents laboratory reporting limits and my not reflect sarple- 
specific reporting limits. Sample-specific limits are indicated by results annotated with I<' values. 

(1) Satrple Preparatim on 01/25/93 by JF 

LJO/edh/ajc/jf 
tm25WCxxSml 



Air, Water& Hazardous WasteSampling, Analysis &Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San LuisObispo,CA l Goleta,CA l Benicia,CA l Camarillo,CA 
Newport Beach, CA l Valparaiso,IN l Westbrook,ME 

Northeastern Division 
340CountyRoad,No.5* P.O.Box720 l Westbrook,ME04098 (207) 874-2400 

Fax (207) 775-4029e 

sarrple No. : WJ-0073-8 

u1ENr:FRANKDGcDoY 
ABB Envi- tal s-as., II-x!. 
1400 16th Street, N.W., Suite 720 

washingt~, DC 20036 

Report Date: 01/29/93 
Fo No. : SE207668 
Project : 7800-00 

Page 1 of 1 

SAMPLE DESCRIPTI~ SAMPLED BY SAMPLED DATE RECEIVED 

02SSXXOX75XRYF Soil CLIENT 12/22/92 01/25/93 

P-R RESULT UNIE DF FQL* MFIHcd3 ANALYZED BYmS 

Silver, Total 78 wd~~drywt 1.0 1.5 6010 01/27/93 DN 1 

* FQL (Practical Quantitaticn tivel) represents l&oratory reporting limits and may not reflect sarrple- 
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) Sample Preparation on 01/26/93 by JHC using 3050 

UO/edh/ajc/djn 
JA26IC~ 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 

Sarqle No. : WJ-0073-8 
CLIEr?r:FRANmGmoY 

ABB Envi rormzntal Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtm, DC 20036 

Report Date: 01/29/93 
Fo No. : SE207668 
Project : 7800-00 

REFORTOFANALYl'K!ALRESULTS Page 1 of 1 

SAMPLEDESCRIP'ITCXV SAMPLED BY SAMPLEDDATERECEIVED 

02SSXXOX75XRYF CLIENT 12/22/92 01/25/93 

PAR?QGTER RESULT UNITS DF pQL* METHOD AN7&Y?iED BYpJ0TE.S 

Solids-Total Residue (TS) 98 wt% 1.0 0.10 CLP/CIP SOW 01/26/93 JF 1 

* PQL (Practical mtitation Level) represents laboratory reporting limits and may not reflect sarqle- 
specific reporting limits. Sample-specific limits are indicated by results annotated with '<I values. 

(1) sanple Preparatim on 01/25/93 by JF 

LJO/edh/ajc/jf 
JA25WCXXSXX1 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology &I Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 w 

CLIEtm:FRANKoGcDcx 
ABB Envi rormvkal Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtm, DC 20036 

Sarrple No. : WJ-0073-9 
Report Date: 01/29/93 
EO No. : SE207668 
Project : 7800-00 

SAMPLE DESCTRX’TION 

REFOIyTOFAI'GLYTICALRESULTS 

SAMPLED BY 

Page 1 of 1 

SAMPLED DAYI? REC!XVED 

02SSXXOX75XLYF Soil CLIENT 12/22/92 01/25/93 

PARAMFTER RESULT UNITS DF FQL* =a ANALYZED BYJ?0TES 

Silver, Total 110 mg/kgdrywt 1.0 1.5 6010 01/27/93 DN 1 

* FQL (Practical Quantitatian Level) represents laboratory reporting limits and may not reflect sarrple- 
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) Sample Preparation on 01/26/93 by JHC using 3050 

LJO/edh/ajc/djn 
JA26ICpxsxx2 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste. Chemistry, Bacteriology & Bioassav Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia. CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (2073 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, IME 04098 Fax (207) 775-4029 

c.mENr:FRANmGcmY 
ABB mvi wtal Sues., Inc _ 
1400 16th Street, N.W., Suite 720 
Washingtm, DC 20036 

Sanple No. : WJ-0073-9 
Report Date: 01/29/93 
W No. : SE207668 
Project : 7800-00 

SAMPLE DESCRI!?TION 

REPORTOFANALyTICALRESULTS 

SAMF'LED BY 

Page 1 of 1 

SAMPLEDDATERECEIVED 

02SSXXOX75XLYF Soil CLIENT 12/22/92 01/25/93 

PARAMETER RESULT UNITS DF FQL" METHOD ANALYZED BYKYI'ES 

Solids-Total Residue (TS) 99 wt% 1.0 0.10 cLP/CIP SOW 01/26/93 JF 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and my not reflect saqle- 
specific reporting limits. Sample-specific limits are indicated by results annotated with '<I values. 

(1) Sample Preparation on 01/25/93 by JF 

LJO/edh/ajc/jf 
JA25WCXXSZl 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry. Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. j l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 w 

CZIENT: FRANK0 GODOY 

ABB Envir ormental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washington, DC 20036 

Sanple No. : WJ-0073-10 

Report Date: 01/29/93 
Fo No. : SE207668 
Project : 7800-00 

SAMPLE DESCRIETICN 

REPOF?I'OFAN?JLXTKALREXLTS 

SAMPLED BY 

Page 1 of 1 

- DATE RECIXVED 

01SSXX1629XEXF 

PARAMETER 

Silver, Total 

Soil CLIENT 01/11/93 01/25/93 

RESULT UNITS DF FQL* METHOD ANALYZED BY K’IES 

cl.5 w/kgdrywt 1.0 1.5 6010 01/27/93 DN 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and my not reflect sample- 
specific reporting 1imitS. Sample-specific limits are indicated by results annotated with '<I values. 

(1) Sample Preparation on 01/26/93 by JHC using 3050 

LTO/edh/ajc/djn 
JA26ICPXZXX2 



Air, Water h Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste. Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarilio, CA 
Newport Beach, CA l Valparaiso, Ii% l Westbrook, ME 

Northeastern Division 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 

(207) 874-2400 
Fax (207) 7754029 

CLIENr:FR?mImGcmY 
AEB EnviroIitneTltal svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtcm, DC 20036 

Sanple No. : WJ-0073-10 
Report Date: 01/29/93 
Fo No. : SE207668 

Project : 7800-00 

REFORTOFANALXTICXLRESULTS Page 1 of 1 

SAMPLE DESCRIPTTCN SAMPLED BY SAMF'LEDDATERECEIVED 

OlSSXX1629XMF Soil CLIENT 01/U/93 01/25/93 

PAFVUGTER RESULT UNITS DF FQL* METHOD ANX.YZED BYIKYlXS 

Solids-Total Residue (TS) 99 wt% 1.0 0.10 CLP/CIP SOW 01/26/93 JF 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and my not reflect sarqle- 
specific reporting limits. Sample-specific limits are indicated by results annotated with '<I values. 

(1) Smple Preparatian on 01/25/93 by JF 

LJO/edh/ajc/jf 
JA25KXXSXXl 



Air, Water &Z Hazardous Waste Sampling, Analysis &Consultation 
Certified Hazardous Waste, Chemistrv, Bactenologv & Bioassav Laboratories 

San Luis Obispo, CA l Goleta. CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, 1N l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 w 

Sanple No. : WJ-0073-U 
uIENr:FRANKOGcBxlY Report Date: 01/29/93 

ABBErlvi rrmrnental S-vcs., Inc. PO No. : SE207668 
1400 16th Street, N.W., Suite 720 Project : 7800-00 
Washirq-tm, DC 20036 

SAMPLE DESCRIPTION 

REFORTOFAN?&YTIcAtRESULTS Page 1 of 1 

SAMPLED BY SAMPLEDDATERECJXVED 

01ssxx1450xExF Soil CLIENT 01/11/93 01/25/93 

PAFGMEZER FZSULT UNITS DF FQL* M?ZIHOD AFBLYZED BYMXES 

Silver, Total 34 mdkgdrywt 1.0 1.5 6010 01/27/93 DN 1 

* FQL (Practical Quantitation Level) represents laboratory reporting limits and tray not reflect sample- 
specific reporting limits. Sample-specific limits are indicated by results annotated with '<I values. 

(1) Sar@e Preparaticm on 01/26/93 by JHC using 3050 

LJO/edh/ajc/djn 
JA26ICPXSXX2 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 

(207) 874-2400 
Fax (207) 775-4029 

CLIENr:FRANmGcDOY 
ABBEnvir ox-mental Svcs., Inc. 
1400 16th Street, N-W., Suite 720 
Washingtm, DC 20036 

Sarple No. : WJ-0073-11 
Report Date: 01/29/93 
W No. : SE207668 
Project : 7800-00 

SAMF'LE DESCRIPI?ON 

01sSxx1450mxF 

REPORTOFANFLYTICALRESULTS 

.'W%??LED BY 

Soil UIENr 

Page 1 of 1 

SZMPLEDDATERECEIVED 

01/u/93 01/25/93 

PARAMETER RESULT UNITS DF FQL" METK)D ANAz;YZFD BYNDTES 

Solids-Total Residue (Ts) 99 wt% 1.0 0.10 CLP/CIP SOW 01/26/93 JF 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and my not reflect sarrple- 
specific reporting 1iiKitS. Sample-specific limits are indicated by results annotated with '~1 values. 

(1) Sample Preparatim on 01/25/93 by JF 

LJO/edh/ajc/jf 
JA25wCZwZxl 



Air, Water & Hazardous Waste Sampling, Analysis LYL Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 

(207) 874-2400 *...j 
Fax (207) 775-4029 

Sanple No. : WJ-0073-12 

CLIENr:FR?mKoGcDOY 
ABB Enti rommtal Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washington, DC 20036 

Report Date: 01/29/93 
W No. : SE207668 
Project : 7800-00 

REFORTOFAN?UJTICALFJESULTS Page 1 of 1 

SAMPLE DESCRIPTICN SiiQPLED BY SJUG'LEDDATERECEIVED 

01ssxx0450xCxF Soil CLIENT 01/11/93 01/25/93 

PARAMEXER RESULT UNITS DF FQL* MFIHOD ANALYZED BYKJIES 

Silver, Total 5.4 mdkgilrywt 1.0 1.5 6010 01/27/93 DN 1 

* FQL (Practical Quantitation level) represents laboratory reporting limits and my not reflect sample- 
specific reporting limits. Sample-specific limits are indicated by results annotated with I<' values. 

(1) Sample Preparaticm on 01/26/93 by JHC using 3050 

LJO/edh/ajc 
JA26ICPXSJZ2 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia. CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 

CLIENT: PRT%NKD GaDoy 

ABB ET-xi ronmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 

Washingtm, DC 20036 

Sample No. : WJ-0073-12 

Report Date: 01/29/93 
FO No. : SE207668 
Project : 7800-00 

SAMPLE DESCRI~ON 

REPORTOFANALY'I'XXLRESULTS 

SAMPLED BY 

Page 1 of 1 

SAMPLED DATE RECEIVED 

01sSXx0450xcXF CLIENT 01/11/93 01/25/93 

PARAMEZZR 

Solids-Total Residue (TS) 

RESULT UNITS DF PQL* J!IETHDD ANALYZED BY NOTES 

99 wt% 1.0 0.10 CLP/CIP SOW 01/26/93 JP 1 

* pQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sattple- 
specific reporting limits. Sample-specific limits are indicated by results annotated with I<' values. 

(1) Sarrple Preparation on 01/25/93 by JF . . . 

LJO/edh/ajc/jf 
JX25wcXzXxl 



Air, Water & Hazardous Waste Sampling, Analysis &Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta, CA l Benicia, CA l Camarillo. CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division (207) 874-2400 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 Fax (207) 775-4029 w 

CLIENr:FRANKoGoDoY 
ABB Enti -tal Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtcm, DC 20036 

Saqle No. : WJ-0073-13 
Report Date: 01/29/93 
IX No. : SE207668 
Project : 7800-00 

SAMPLE DESCRIF'TION 

REPORTOFANALYTKALRESULTS 

SM??LED BY 

Page 1 of 1 

SAMPLED DATE RECEIVED 

OlSSXXO679XMXF Soil CLIENT 01/07/93 01/25/93 

PAR?@KCER RESULT UMTS DF FQL* MEXHCD ANALYZED BYMXES 

Silver, Total cl.5 mdkgdrywt 1.0 1.5 6010 01/27/93 DN 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and my not reflect sample- 
specific reporting limits. Sample-specific limits are indicated by results annotated with I<' values. 

(1) San@e Preparatia on 01/26/93 by JHC using 3050 

LJO/edh/ajc/djn 
JA26ICF'XSXX2 



Air, Water & Hazardous Waste Sampling, Analysis & Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories 

San Luis Obispo, CA l Goleta. CA l Benicia, CA l Camarillo, CA 
Newport Beach, CA l Valparaiso, IN l Westbrook, ME 

Northeastern Division 
340 County Road, No. 5 l P.O. Box 720 l Westbrook, ME 04098 

(207) 874-2400 
Fax (207) 775-4029 

CLIENr:FRANKI)Gmm 
ABBEni mrmental Svcs., Inc. 
1400 16th Street, N.W., Suite 720 
Washingtan, DC 20036 

Sanple No. : WJ-0073-13 
F&port Date: 01/29/93 
Fo No. : SE207668 
Project : 7800-00 

REPORTOFAN7GYTIcFLRESULTS Page 1 of 1 

SAMPLE DESCRIFTI~ SAMPLED BY .sAMPLED DATE RECEIVED 

olSSXXO679~ CLIENT 01/07/93 01/25/93 

PARAMETER RESULT UNITS DF FQL* MEZ'HOD AN7sYzED BY ms 

Solids-Total Residue (TS) 99 wtoa 1.0 0.10 CLP/CIP SOW 01/26/93 JF 1 

* PQL (pramid -tit&ion &vel) represents laboratory reporting limits and my not reflect saqle- 
specific reporting 1imitS. Sample-specific limits are indicated by results annotated with I<' values. 

(1) Saxrple Preparation on 01/25/93 by JF 

LJO/edh/ajc/jf 
JA25WCXXSZl 



Coast-to-Coast Analytical Services, Inc. 
Northeastern Division (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO WJ-0073 

REPORT TO: FRANK0 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 

PHONE: 202/797-c- 3 
FAX: 202/797--l 

DUE: 14 FEB 

INVOICE: ABB Environmental Svcs., Inc. 
2590 Executive Center Circle East 
Tallahassee, FL 32301 PROJECT: 7800-00 

PO: SE207668 

SAMPLED BY: CLIENT DELIVERED BY: FED-EX DISPOSE: AFTER 24 FEB 

ITEM LOG NUMBER SAMPLE DESCRIPTION 
1 WJOO73-1 TMlOO-02 

SAMPLED DATE/TIME RECEIVED MATRIX 
07 JAN 1045 25 JAN so 

DETERMINATION METHOD OTY PRICE AMOUNT 
TCLP*Extraction 1311 1 105.00 105.00 
Elements Matrix Spike Sample 1 0.00 0.00 
TCLP-Silver 6010 1 450.00 450.00 

TOTALS 1 555.00 555.00 

LOG NUMBER SAMPLE DESCRIPTION 
2 WJOO73-2 02SSXX0300XRFF 

SAMPLED DATE/TIME RECEIVED MATRIX 
22 DEC 25 JAN so 

DETERMINATION 
Silver, Total 
Elements Sample Preparation 
Solids-Total Residue (TS) 
Elements Matrix Spike Sample 
Elements MS Duplicate Sample 

METHOD OTY PRICE AM01 
6010 1 20.00 20.w 

1 23.00 23.00 
CLP/CIP so 1 0.00 0.00 

1 43.00 43.00 
1 43.00 43.00 

TOTALS 1 129.00 129.00 

LABORATORY ORDER CONTINUED ON PAGE 2 



ORDER NO WJ-0073 

R )RT TO: 

INVOICE: 

Coast-to-Coast Analytical Services, Inc. 
Northeastern Division (207) 874-2400 

CONFIRMATION Page 2 

FRANK0 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 

PHONE: 202/797-6500 
FAX: 202/797-6501 

DUE: 14 FEB 

ABB Environmental Svcs., Inc. 
2590 Executive Center Circle East 

PO: SE207668 

Tallahassee, FL 32301 PROJECT: 7800-00 

SAMPLED BY: CLIENT DELIVERED BY: FED-EX DISPOSE: AFTER 24 FEB 

LOG NUMBER SAMPLE DESCRIPTION 
3 WJOO73-3 02SSXX0125XRFF 

WJOO73-4 02SSXX2125XRYF 
WJOO73-5 OlSSXX0350XAXF 
WJOO73-6 OlSSXX0629XMXF 
WJOO73-7 OlSSXX0400XAXF 
WJOO73-8 02SSXXOX75XRYF 
WJOO73-9 02SSXXOX75XLYF 
WJOO73-10 OlSSXX1629XBXF 
WJOO73-11 OlSSXX1450XBXF 
WJOO73-12 OlSSXX0450XCXF 
WJOO73-13 OlSSXX0679XMXF 

SAMPLED DATE/TIME 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 

DETERMINATION 
Silver, Total 
Elements Sample Preparation 
Solids-Total Residue (TS) 

TOTALS 

METHOD QTY 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 

ORDER NOTE: QC-III/INDIAN HEAD/$ 

I IICE: With Report TOTAL ORDER AMOUNT $1,157.00 

JBB/LJO 
This is NOT an Invoice 

01-28 Please contact CCAS promptly if you have any questions. 



Log-in Summary 

- rJL?s /??oJ? 7z.d -o” 

ABB-ES Site Name:k&,&,, ABB-ES Contract Number: >“KJd 7 L & 5 

Date Samples Received: / -1 < - 9 3 Number of Coolers: / 

Air Bill Number: < 773 19 76 3 rt/ 

Condition of Containers: 9 m& 
Y 

Custody Seals (circle): Custody Seals Broken (circle): YES /@ 

Temperature of Cooler: 2”~ /U&WC 

(Temperature taken from the 12.5 ml vial provided by ABB-ES) 
(ABB-ES shah be notified if the temperature exceeds 4°C) 

pH of all non VOC samples pH units. /?/)A 

All Bottles Labelled (circle): 
@ 

I NO 

AU Bottles agree with ARF and COC (circle): 

COMMENTS: 

OVERALL COMMENTS: 



CHAIN OF CUS-fODY RECORD 
PROJECT NO. 1 PROJECT PAME I I- SAMPLE TYPE 
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I I I I I I I I 
RELINQUISHED BY: (SIGNATURE ID BY: (SIGNATURE) 

/ 3-g 4’) $+d I 
IEL~NQUISHED BY: (SIGNATURE) *LIN~)U~SHED BY: (SIGNATURE) DATE/TIME RECEIVED BY: (SIGNATURE) 

I 
RELINQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED FOR DISPOSAL BY: DATE/TIME REMARKS 

I 
(SIGNATURE) 

I 

- 
REMARKS 

INDICATE 
SOIUWATERIAIR 

SEDIMENT/SLUDGE 

1-62 ABB Environmental Services, Inc.- 
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Client: ABB Environmental Services - Indian Head, Work-Order: WJO073 27-Jan-93 

LEVEL III REPORT 

level Ill documentation consists of the following components for specific types of analyses: 

Section 
INORGANIC ANALYSES FOR METALS 

Type of Documentation 

0 METHODS AND CHRONOLOGY OF ANALYSIS 
0 METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS 
0 DUPLICATE AND MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
0 SUMMARY REPORT 
0 RAW DATA 

INORGANIC ANALYSES FOR NON-METALS 

0 METHODS AND CHRONOLOGY OF ANALYSIS 
0 METHOD BLANK AND LABORATORY CONTROL SAMPLE RESULTS 
0 DUPLICATE AND MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
0 SUMMARY REPORT 
0 RAW DATA 

CHAIN OF CUSTODY 

0 CONFIRMATION -. 

0 CHAIN OF CUSTODY RECORDS 
0 CORRESPONDENCE 



Client: At -nvironmental Services - Indian Head. Work Order: WJO073 27-Jan-93 

Methods and Chronology of Analysis 

him-unnc nF ANA r VCIC fwmwnr nflv nF A NA r wm 

Parameter 

;ilver 

XLP ktraction 
iilver, TCLP 

l.lYlllVY” -1 Ill.1.Y. “I” 

Method Description 
No. 

6010 Atomic Emission, Inductively Coupled Plasma 

1311 Toxicity Characteristic Leaching Procedure 
6010 Atomic Emission, Inductively Coupled Plasma 

CCAS 
Sample Nos. 

WJOO73-2 
WJOO73-3 
WJOO73-4 
WJOO73-5 
WJOO73-6 
WJOO73-7 
WJOO73-8 
WJOO73-9 

WJOO73-10 
WJOO73-11 
WJOO73-12 
WJOO73-13 
WJOO73-1 
WJOO73-1 

VZ‘1\V‘.VYVVX -1 .l..s.Y1--- 

Date Date Date 
Sample of Sample of Dilution 

Received Chemical Instrument Factor * 
Preparation Analysis 

25Jan-93 26-Jan-93 27-Jan-93 1 .O 
25-Jan-93 26-Jan-93 27-Jan-93 1 .O 
25-Jan-93 26-Jan-93 27-Jan-93 1 .O 
25-Jan-93 26-Jan-93 27-Jan-93 1 .O 
25-Jan-93 26-Jan-93 27-Jan-93 1 .O 
25-Jan-93 26-Jan-93 27-Jan-93 1 .O 
25-Jan-93 26-Jan-93 27-Jan-93 1 .O 
25-Jan-93 26-Jan-93 27-Jan-93 1 .O 
25-Jan-93 26-Jan-93 27-Jan-93 1 .O 
25-Jan-93 26-Jan-93 27-Jan-93 1 .O 
25-Jan-93 26-Jan-93 27-Jan-93 1 .O 
25-Jan-93 26-Jan-93 27-Jan-93 1 .O 
25-Jan-93 #25-Jan-93 
25-Jan-93 26-Jan-93 27-Jan-93 1 .O 

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 Methods for Evaluating Solid Wastes,” EPA SW-846, Revised November, 1986. 

‘The Dilution Factor (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 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., the sample 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 Sample Chemical Preparation” is the date on which the TCLP extract was subjected to acid digestion. 



Client: ABB Environmental Services - Indian Head, Work Order: WJO073 26-Jan-93 

Method Blank and Laboratory Control Sample Results 

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS 

Date Date Concentration Practical Measured Percent Acceptance Acceptance 

of of Units Measured Acceptance Quantitation Units True Value Value Recovered Range Range 

Parameter Prep Analysis in Blank Range Level* (96) (mdkg) 
Silver 26-Jan-93 27-Jan-93 mg/L < 0.015 < 0.015 0.015 mglkg 109 104 95.4 94.5-123 @ 

26-Jan-93 27-Jan-93 mg/L c 0.015 < 0.015 0.015 mg/L 1.25 1.29 103 80-l 20 

8 26-Jan-93 27-Jan-93 mg/L < 0.015 < 0.015 0.015 

’ Practical quantitation level is the lowest concentration measurable for samples with normal chemical and physical composition 
during routine laboratory operations. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory and method specified acceptance range except as noted. 

@ 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. 

8 Indicates the TCLP extraction blank extracted concurrently with Sample No. WJOO73-1. 



Client: AL Lnvironmental Services - Indian Head, Work Order: WJO073 ’ 27-Jan-93 

Duplicate and Matrix Spike/Matrix Spike Duplicate Results 

DUPLICATE RESULTS MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
Sample Acceptance Concentration or Quantity Matrix Spike Recovery ( W) 

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 (9%) Range 
(95) 1,351 Duo 1 DUD 2 DUD 1 DUD 2 f%l (%) 

Silver 1 WJOO73-2 

I 1 WJOO73-1 

\.-I \--I a~- 1- .- ” w 127 10.0 124 NA wo.0 N’A 70-130 NA i-3; 
w 115 10.0 NA 156 NA -411 70-l 30 200 & O-30 

mg/L co.075 co.075 co.075 NC O-30 mg/L CO.075 0.050 0.044 NA 88.0 NA 80-120 NA O-30 
ma/L CO.075 5.00 2.93 NA 58.6 NA $ NA O-30 

RPD = Relative percent difference, which is the absolute value of the difference between two duplicate results divided by the mean concentration 
then multiplied by 100%. 

NA = Not applicable. 

NC = Relative percent difference cannot be calculated for sample results less than the PQL. 

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 low concentrations is O-100%. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory or contract specified acceptance range except as noted. 

ry Matrix spike recovery is outside the laboratory specified acceptance range. The spike concentration for this parameter is significantly 
below the sample concentration and cannot be distinguished from the sample’s analytical signal. 

& Precision of replicate analysis as measured by RPD is outside the laboratory’s acceptance range for this parameter. Sample homogeneity may be a factor. c 3 
.I 

$ Indicates a TCLP matrix spike, performed in accordance with Method 1311. 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. 



Client: ABB Environmental Services - Indian Head, Work Order: WJO073 

Summary Report 

Inorganic Laboratorv Summarv Report 

All 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 No.: WJOO73-2 
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, the amount of silver contributed by the sample itself is significantly 
greater than the spike quantity, and the spike’s analytical signal cannot accurately be 
distinguished from that of the sample. 



I COAST-TO-COAST ANALYTICAL SERVICES, INC. - ELEMENTS 
TCLP EXTRACTION LOG 

ABB SAMPLE NUMBER 1 id;os7 7 _ 1 / -7 L(’ L&Q/& 

CLIENT NAME / *eg --cc 1 .‘?: 

‘MATRIX is ‘L I c5( I fGr 

TOTAL SOLIDS DETERMINATION (AU WEIGHTS IN GRAMS) 
, A) Weight of Empty 

Filtrate Vessel I &Jib I ,!/A I 
#VI I 

: 8) Weight of Wergh Boat 
I i ‘\ 1 , I 

! C) Weight of Wergh Scat 
8 

+ Waste ! 
j D) Weight of Weigh Boat 
I + Residue \ 1 
I EJ Total Weight of Waste 
I 

(C-0 \ 
j F) Weight of Filtrate Vessel I 

+ Filtrate 
! 

G) Weight of Liqurd Phase , 

F-4 
H) Weight of Solid Phase I 

(E-G) 
I) Percent Solid 

(HEX 100) 

J) Weight of Solid Phase Removed 

for pH Determination 

K) Remaining Solid Phase 

W-4 

\J \’ 

pH DETERMINATION AND PARTICLE SIZE EVALUAllON 
L) initial pH 

7. NA 

M) pH After Addition of / 

3.5 mL 1 N HCl 7 i \ 

N) Particle Size Reduction 

Required (Yes/No)? tie 

EXI-RACTION CONDlTlONS 
0) Weight of Solid Extracted (If 

Different from ‘K’ Above) 1OO-~pj /WA 

P) Extractron Fluid Used 
” 

(IylM2) +a 
-@z 

C) Volume of Extraction 

Rutd Used (mL) z,p// 8fl 
ZrnJ 

R) Extraction Started 

(Date and Time) 0 G!m IGI& b I a-3? ~+Goh 
s) Extraction Completed 

(Date and Time) (ptl,33 @ah jJk’r5 -so& 

T) flapsed Extraction 

Time (HoursMnutes) cm72 e5-roo 

U) pH of Extract 

After Extraction I ’ 70 &&a.‘i 1 

v) Extract Filtered and 

Preserved (Date) /-2L-43 1 i-Zc-77 
W) SIN of Assccrated 

:I Spiked Sample wsm3-I j=Jg$Y&~Q I 

Analyst: 

-EYR.ArE. F k RUsm*T*\TCLROG WK1 

Date: b\ zs? 7 Reviewer: Date: 

QOOOO1 



Notebook No. i4 
Continued From Page 

i) 



Read and Understood By I 
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Client: ABB Environmental Services - Indian Head, Work Order: WJO073 26Jan-93 

Methods and Chronology of Analysis 

‘arameter Method 
No. 

METHODS OF ANAL YSIS 

Description CCAS 
Sample Nos. 

CHRONOLOGY OF ANALYSES 
Date Date Date 

Sample of Sample of Dilution 
Received Chemical Instrument Factor * 

I 

TS -Total Residue 

L 

CLP-CIP Gravimetric, 103-l 05C WJOO73-2 
WJOO73-3 
WJOO73-4 
WJOO73-5 
WJOO73-6 
WJOO73-7 
WJOO73-8 
WJOO73-9 

WJOO73-10 
WJOO73- 11 
WJOO73-12 
WJOO73-13 

Preparation Analysis 
25-Jan-93 25-Jan-93 26-Jan-93 1.0 
25-Jan-93 25-Jan-93 26-Jan-93 1.0 
25-Jan-93 25-Jan-93 26-Jan-93 1.0 
25-Jan-93 25-Jan-93 26-Jan-93 1.0 
25-Jan-93 25-Jan-93 26-Jan-93 1.0 
25-Jan-93 25-Jan-93 26-Jan-93 1.0 
25-Jan-93 25-Jan-93 26-Jan-93 1.0 
25-Jan-93 25-Jan-93 26-Jan-93 1.0 
25-Jan-93 25-Jan-93 26-Jan-93 1.0 
25-Jan-93 25-Jan-93 26-Jan-93 1.0 
25-Jan-93 25-Jan-93 26-Jan-93 1.0 
25-Jan-93 25-Jan-93 26-Jan-93 1.0 

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 Methods for Evaluating Solid Wastes, II EPA SW-846, Revised November, 1986. 

CLP-CIP = USEPA Contract Laboratory Program Caucus Inorganic Protocols, SOW 0788. 

‘The Dilution Factor (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 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., the sample was analyzed 
at 20% its reported concentration. 



Client: ABB Enc. #mental Services - Indian Head, Work Order: WJO073 26-Jan-93 

Method Blank and Laboratory Control Sample Results 

METHOD BLANK RESULTS LABORA TOR Y CONTROL SAMPLE RESULTS 

Parameter 

TS -Total Residue 

Date Date 

of of 

Prep* ” Analysis* 

25-Jan-93 26-Jan-93 

Cont. Practical True Measured Percent Acceptance Acceptance Acceptance 

Units Measured Acceptance Quantitation Units Value Value Recovered Range Range Raw 
in Blank Range Level** (96) (mdM (%I 

wt % c 0.10 < 0.10 0.10 

l Date is indicated if sample preparation/analysis was performed on more than one day for a parameter. If no date is given, all samples, 
method blanks and laboratory control samples were prepared and analyzed as indicated on the Chronology Form. 

l ’ Practical quantitation level is the lowest concentration measurable for samples with normal chemical and physical composition 
during routine laboratory operations. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory and method specified acceptance range except as noted. 



Client: ABB Environmental Services - Indian Head, Work Order: WJO073 26-Jan-93 

Duplicate and Matrix Spike/Matrix Spike Duplicate Results 

DUPLICATE RESULTS 
Sample Acceptance 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
Concentration or Quantity Matrix Spike Recovery ( W) 

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 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 low concentrations is 0-lOOO/b. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory or contract specified acceptance range except as noted. 



Client: ABB Environmental Services - Indian Head, Work Order: WJO073 

Summary Report 

Inoreanic Laboratorv Summarv ReDort 

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. 

26-Jan-93 

CCAS Sample Nos.: WJOO73-2 - 13 
Check here if all analyses were routine. X 
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TOTAL RESIDUE. SOILS AND SOLIDS METHOD: CLP-SOW 2/88 DATE: JAN. 25.1993 
; 

ANALYST: J.F. 
I 

GRAVIMETRIC PCIL = 0.10 % 

i ! 

CLIENT 

----- ======----- 
METHOD 

ABB-DC 

DUPE 

DUPE. 

DUPE 

DUPE 

DUPE 

DUPE 

DUPE 

DUPE 

DUPE . 

DUPE- 

DUPE 

DUPE 

DUPE 

% SOLIDS = 

SAMPLE ;:SH DISH + WET DISH + DRY WET SAMPLE DRY SAMPLE TOTAL TS i 
4, WEIGHT SAMPLE WT SAMPLE WT WEIGHT WEIGHT RESIDUE MEAN RPD 7 

(3) is) (9) is) (3) VW WJ) PM 
i 

- =======z ========= ========== =========s ==========-----zE=== ===5==== ======== ----- ===== 
SLANK 

LCS#l 

LCS#3 

WJOO73-1 

WJOO73-1 

WJOO7322 

WJOO73-2 

WJOO73-3 

WJOO73-3 

WJOO73-4. 

WJO0734 

WJOO73-5 

WJOO73-5 

WJO073-6 

WJO073-6 

WJOO73-7 

WJOO73-7 

WJO073-8 

WJOO73-f3 

WJOO73-9 

WJOO73-9 

WJOO73-10 

WJOO73-7 0 

WJOO73-11 

WJOO73-11 

WJOO73-12 

WJOO73-12 

WJOO73-13 

WJOO73-13 

1.645 1.645 1.645 

1.556 5.001 4.654 

1.576 5.002 4.978 

1.554 5.028 4.415 

1.567 5.008 4.432 

1.572 2.662 2.650 

1.593 2.669 2.655 
1.557 2.701 2.687 

1.649 2.704 2.700 

1.639. 2.666 2.650 

1.556 2.577 2.562. 

1.&O 2.597 2.578 

1.591 2.623 2.608 
I:614 2.729 2.725. 

1.606 2.725 2.717 

1.607 2.725 2.713 

1.570 2.732 2.722 

1.601 2.682 2.662 

1.572 2.711 2.691 

1.580 2.682 2.G70 
1.637 2.716 2.698 

0.000 
3.445 

3.426 - 
3.474 2.861 L-- 82.808 1.09 

3.441 11090 :::i e 98.799 0.20 ‘+I 

1.076 1.144 :::“,i & 99.199 0.85 1 
1.055 

1.027 ::i:: & 98.486 O.OC:- ’ i 
1.021 i .006 98.531 &&I~*‘. 1 

I 
1.047 1:028 @’ 98.366 0.37. : 
1.032 1.017 98.547 I 
1.115 : 1.111 e 99.463 9.38.: A 

1.119 1.111 99.285 
1.118 1.10s m 

1 1 
99.033 0.21 y 

1.162 

1.081 

1.139 

1.102 

1.079 1.061 / 
1.582. 2.742” 2.729: 1.160 
1.559 2.762 2.745. 1.203 I I 
1.567 2.641 2.629 1.074 1.062 [ 98.8832 ‘98.595 0.58 

1 S78 2.642 2.624 1.064 ::z- m 

/ 1 

1.565 2.611 2.599: 1.046 
1.604 2.615 2.600 1.01t.. 0.996 
1.603 2.7j7 2.727 1.134 1.124 
1.603 2.748 2.728 1.145 1.125 98.253 

SAMPLE DRY WEIGHT(g) 

* 100 

SAMPLE WET WEIGHT(g) 
I 1 i 

/ / / I ; ( j j 

I I I j / / / / 1 1 j ! Continuedon Page 

i -;rs- F3 Read and Understooa By . i i 



ORDER NO WJ-0073 Project Manager: Laura J. O'Mpqra 

Coast-to-Coast Analytical Services, Inc. 
Northeastern Division (207) 874-2400 

CONFIRMATION Page 1 

REPORT TO: FRANK0 GODOY 
ABB Environmental Svcs., Inc. 
1400 16th Street, N-W., Suite 720 
Washington, DC 20036 

ORDER DATE: Ol/' 33 
c 0 3 CFQNE: 

'FAX: 
202/797- Y+ 500 
202/797-6501 

DUE: 14 FEB 

INVOICE: ABB Environmental Svcs., Inc. 
2590 Executive Center Circle East 
Tallahassee, FL 32301 PROJECT: 7800-00 

PO: SE207668 

SAMPLED BY: CLIENT DELIVERED BY: FED-EX DISPOSE: AFTER 24 FEB 

ITEM LOG NUMBER SAMPLE DESCRIPTION 
1 WJOO73-1 TMlOO-02 

SAMPLED DATE/TIME RECEIVED MATRIX 
07 JAN 1045 25 JAN so 

DETERMINATION METHOD OTY PRICE AMOUNT 
TCLP*Extraction 1311 1 105.00 105.00 
Elements Matrix Spike Sample 1 0.00 0.00 
TCLP-Silver 6010 1 450.00 450.00 

TOTALS 1 555.00 555.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATE/TIME RECEIVED MATRIX 
2 WJOO73-2 02SSXX0300XRFF 22 DEC 25 JAN so 

DETERMINATION METHOD OTY PRICE AMOUNT 
Silver, Total 6010 1 20.00 20.00 
Elements Sample Preparation 1 23.00 23.00 
Solids-Total Residue (TS) CLP/CIP so 1 0.00 0.00 
Elements Matrix Spike Sample 1 43.00 43.00 
Elements MS Duplicate Sample 1 43.00 43.00 

TOTALS 1 129.00 129.00 

LABORATORY ORDER CONTINUED ON PAGE 2 



ORDFR NO WJ-0073 

Coast-to-Coast Analytical Services, Inc. 
Northeastern Division (207) 874-2400 

CONFIRMATION Page 2 

REPbrcT TO: FRANK0 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 

'y$-& gg;;;:;:;; 

DUE: 14 FEB 

INVOICE: ABB Environmental Svcs., Inc. 
2590 Executive Center Circle East 
Tallahassee, FL 32301 PROJECT: 7800-00 

PO: SE207668 

SAMPLED BY: CLIENT DELIVERED BY: FED-EX DISPOSE: AFTER 24 FEB 

LOG NUMBER SAMPLE DESCRIPTION 
3 WJOO73-3 02SSXX0125XRFF 

WJOO73-4 02SSXX2125XRYF 
WJOO73-5 OlSSXX0350XAXF 
WJOO73-6 OlSSXX0629XMXF 
WJOO73-7 OlSSXX0400XAXF 
WJOO73-8 02SSXXOX75XRYF 
WJOO73-9 02SSXXOX75XLYF 
WJOO73-10 OlSSXX1629XBXF 
WJOO73-11 OlSSXX1450XBXF 
WJOO73-12 OlSSXX0450XCXF 
WJOO73-13 OlSSXXO679kXF 

. 
SAMPLED DATE/TIME 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 

1TERMINATION 
Silver, Total 
Elements Sample Preparation 
Solids-Total Residue (TS) 

METHOD OTY PRICE AMOUNT 
6010 11 20.00 220.00 

11 23.00 253.00 
CLP/CIP so 11 0.00 0.00 

TOTALS 11 43.00 473.00 

ORDER NOTE: QC-III/INDIAN HEAD/$ 

INVbrCE: With Report TOTAL ORDER AMOUNT $1,157.00 

JBB/LJO 
This is NOT an Invoice 

01-28 Please contact CCAS promptly if you have any questions. 



ooi;o% 
Log-in Summary , 

/J&Y 7;740 -00 
ABB-ES Site Name: ABB-ES Contract Number: SgJO 7~$& g 

Date Samples Received: / -b g - 4i 3 Number of Coolers: / 

Condition of Containers: Gj 06~ 
tY 

Custody Seals (circle): 69 /NO , Custody Seals Broken (circle): 

Temperature of Cooler: I~‘E P2.UWC 

(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 VOC samples pH units. #,h 

All Bottles Labelled (circle): 
69 

/NO 

COMMENTS: 

Y@kPL F F&WF/&c& 

All Bottles agree with ARF and COC (circle): 

COMMENTS: 

/NO 

OVERALL COMMENTS: 



CHAIN OF CUSTODY RECORD 
T PROJECT NO. IPROJECT NAME I SAMPLE TYPE 

No. 
OF 

CON- 

REMARKS 
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INDICATE 
SOILhVATEWAIR 

SEDIMENT/SLUDGE 
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5- w;, ‘,,z&d kjz&Ij??;~;~: ’ ~;ztJYYJr;;~; - :;;r;;; CE I: (SIGNATURE) . I / RECEIVED BY: (SIGNAFURE) 

I 
c3 
- 

RELINQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED FOR DISPOSAL BY: DATE/TIME REMARKS 

I ’ liSIGNATURE) I ’ 1 

E’X> 
10 

‘H-62 ABB Environmental Sywices, Inc.- 



ANALYTICAL DATA FOR CONTENTS OF 55GALLON DRUM 
EXCAVATED DURING THE REMOVAL ACTION 



12 January 1993 

Mr. France Godoy 
ABB Environmental Services, Inc. 
1400 16th Street NW 
Washington, D.C. 20036 

Re: NOS Indian Head - Ag Remediation (Direct) 

Dear Mr. Godoy: 

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. 

Laboratory Project Manager 

enclosure 



f ‘) 
CHAIN OF CUSTODY RECORD 

PROJECT NO. 1 PROJECT NAME 

SAMPLERS (SIGNATURE) 

STA. NO. DATE TIME 
“8% 

STATlON LOCATION 

SOL !o-oZ r&y #oo 111 r/’ wlti ri3 [>gd4 
I 

I 

RECEIVED By: (SIGNATURE) 

RELINOUISHED BY: (SIGNATURE) DATE/llME RECEIVED FOR DISPOSAL B’ 

I 
(SlGNAlURE) 

No. 
OF 

TA:!\S 

4 

SAMPLE TYPE 

- 
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- 

- 

- 

- 

- 

- 

- 

- 

- 
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- 
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- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 REMARKS 

INDICATE 
SOIUWATEWAIR 

SEDIMENTISLUWE 

DAWIME RELINQUISHED BY: (SIGNATURE) 

I I RECEIVED BY: (SIGNATURE) 

I 
RELINQUISHED BY: (SIGNATURE) DATE/TIME RECEIVED BY: (SIGNATURE) 

I 
I I 

’ DAmlME IREMARKS 

I I 
I42 ABB Environmental Services, Inc.- 



CHAIN OF CUS rODY RECORD Pagedof 

PROJECT NO. 
I PROJECT NAME I I SAMPLE TYPE 
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SAMPLERS (SKiNATURE) 
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REMARKS 
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I 

DATEITIME ‘: (SIGNATURE) RECEIVED I 

I 
RELINQUISHED BY: (SKiNATURE) DATE/TlME 

I 

RECEIVED BY: (SIGNATURE) RELINQUISHED BY: (SIGNATURE) DATUTIME RECEIVED BY: (SIGNATURE) 

I 
RELINQUISHED BY: (SIGNATURE) DATE/TlME RECEIVED FOR DISPOSAL BY: DATE/TIME REMARKS 

I 
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I 

l-62 ABB Environmental Services, Inc.- 



LABORATORY DATA REPORT 

Prepared for: 

ABB Environmental Services 
Indian Head - Ag Remediation 

Prepared by: 

EA Laboratories 
19 Loveton Circle 

Sparks, Maryland 21152 

January 1993 



EA Laboratories 
ANALYTICAL NARRATIVE 

Client: ABB Environmental Services Laboratory Project Manager: Benjamin R. Landas 
Site: Indian Head Ag Remediation EA Laboratories Report: 930030 
Project number: Direct 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 1992 in support of the referenced project. The samples 

arrived intact by Federal Express at EA Laboratories on 29 and 30 December 1992. Upon 

receipt, the samples were inspected, compared 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 Sample Name EA Lab Number 

Near Drum 11916 
Within Drum 11951 

Results are reported in Table 2, and in the Form I’s which follow. 

Oualitv 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 analytical 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). 



EA Laboratories 
ANALYTICAL NARRATIVE 

Client: ABB Environmental Services Laboratory Project Manager: Beqjamin R. Landas 
Site: Indian Head Ag Remediation EA Laboratories Report: 930030 
Project number: Direct 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 the LCS 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 #1195 1) had low area counts for the internal standards chrysene-d12 

and perylene-d12 which resulted in a high recovery of the surrogate terphenyl-d14 (152%) which 

is quantitated off of chrysene-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 ml 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 



EA Laboratories 
ANALYTICAL NARRATIVE 

Client: ABB Environmental Services Laboratory Project Manager: Resjamin R. Landas 
Site: Indian Head Ag Remediation EA Laboratories Report: 930030 
Project number: Direct 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. 

Pest/PCB’s 

The chromatogram for sample Within Drum (EA #1195 1) 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 w 

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 #1195 1) 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. 

Certification of Results 

The Laboratory certifies that this report meets the project requirements for analytical data as 

stated in the AnalyticaI 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 EA Laboratories Quality Assurance 



EA Laboratories 
ANALYTICAL NARRATIVE 

Client: ABB Environmental Services Laboratory Project Manager: Beqjamin R. Lands 
Site: Indian Head Ag Remediation EA Laboratories Report: 930030 
Project number: Direct 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. 

a \ 

&F‘rnL 12 January 1993 

Walter E. Miller, 0 

12 January 1993 



TABLE 1. ANALYTICAL METHODS 
Pqy 1 nf ? 

Parameter Method 
Method 
Number Matrix Reference 

SAMPLE PREPARATION 

Metals Digestion 

Organics Extraction 

ORGANICS 

Acid Extractable Organic 
Compounds 

Base-Neutral Extractable 
Organic Compounds 

Explosives 

Halogenated Hydrocarbon 
Pesticides 

Polychlorinated Biphenyls 

Volatile Organic Compounds 

METALS 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Nitric Acid - Hydrogen Peroxide 

Soxhlet Extraction 

Gas Chromatography/Mass Spectrometry 8270 

Gas Chromatography/Mass Spectrometry 8270 

HPLC 8330 

Gas Chromatography - ECD 

Gas Chromatography - ECD 

Gas Chromatography/Mass Spectrometry 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Absorption - Furnace 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Emission - ICP 

3050 

3540 

8080 w,so 

8080 w,so 

8240 w,so 

6010 w,so 

6010 w,so 

7060 w,so 

6010 w,so 

6010 w,so 

6010 w,so 

6010 w,so 

so 

so 

w,so 

w,so 

w,so 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 



TABLE 1. ANALYTICAL METHODS 
Paul2 7 nf ? 

” 

Parameter Method 
Method 
Number Matrix Reference 

Chromium, Total 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

INORGANIC NONMETALS 

Cyanide, Total 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Absorption - Furnace 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Absorption - Cold Vapor 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Absorption - Furnace 

Atomic Emission - ICP 

Atomic Emission - ICP 

Atomic Absorption - Furnace 

Atomic Emission - ICP 

Atomic Emission - ICP 

Calorimetric - Automated UV 

6010 w,so (1) 

6010 w,so (1) 

6010 w,so (1) 

6010 w,so (1) 

7421 w,so (1) 

6010 w,so (1) 

6010 w,so (1) 

7471 so (1) 

6010 w,so (1) 

6010 w,so (1) 

7740 w,so (1) 

6010 w,so (1) 

6010 w,scl (1) 

7841 w,so (1) 

6010 w,so (1) 

6010 w,so (1) 

9012 w,so (1) 



TABLE 1. ANALYTICAL METHODS 
Paep 7 nf 7 

Parameter Method 
Method 
Number Matrix Reference 

Matrix codes: 

:: 
- Air 
- Estuarine water, ground water, leachates, ocean water, surface water, and wastewater 

DW - Drinking water 
so - Soils, sludges, sediments, wastes 
T - Animal tissue, plant tissue 

References: 

(1) United States Environmental Protection A ency. 
4 

1986. 
Physical/Chemical Methods. EPA SW-846, rd edition. 

Test Methods for Evaluating Solid Waste. 
U.S. EPA, Washington, D.C. 



TABLE 2. 
RESULTS FOR THE DETERMINATION OF TOTAL 
METALS AND TOTAL CYANIDE IN ONE WATER 
SAMPLES COLLECTED FOR THE NOS INDIAN HEAD 
Ag REMEDIATION PROJECT ON 29 DECEMBER 1992 

Parameter Units 

----------_--_--_--_------------ 
Aluminum, Total 
Antimony, Total 
Arsenic, Total 
Barium, Total 
Beryllium, Total 
Cadmium, Total 
Calcium, Total 
Chromium, Total 
Cobalt, 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 

w/kg (dry) 
w/kg (dry) 
w/kg (dry) 
w/kg (dry) 
w/kg (dry) 
w/kg (dry) 
%/kg (dry) 
mg/kg (dry) 
w/kg (dry) 
w/kg (dry) 
w/kg (dry) 
w/kg W-y) 
Wkg (dry) 
w/kg (dry) 
w/kg (dry) 
w/kg Wry) 
w/kg Wry) 
w/kg (dry) 
w/kg (dry) 
w/kg (dry) 
%/kg (dry) 
w/kg (dry) 
w/kg (dry) 

WITHIN 
DRUM 

--_--_- 
1530 
12.0 
0.41 
17.8 

<0.19 

14% 

2.Q 
cl:6 

46900 
3.9 
799 
187 

co.17 
13.3 
1860 
0.14 

k: 
<0.14 

6::; 

Cyanide, Total mg/kg (dry) <0.21 
__--__--___-----_--_---------------------- 
Accession Number 11951 



.1 i,. 

” 

/ 

INDIVIDUAL DATA SHEETS 
Volatiles - 8240 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO: 

LIQUIDl-4 
Lab Name: EA LABS Contract: 7800-00 

Lar, Cod.?: EAENG Case No: NOS IHARSAS No.: SDG No:LIQUID l-4 

Matrix: (soil/water) WATER Lab Sample ID: 11916 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: AM357 

Level: (low/med) LOW Date Received: 12/29/92 

% Moisture: not dec. Date Analyzed: 12/30/92 

GC Column: RTX502.2 ID: .53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(w/L or w/W w/L Q 

74-87-3 ----------Chloromethane 
74-83-g ----------Bromomethane 
75-01-4 ----------Vinyl Chloride 
75-00-3 ----------Chloroethane 
75-09-2 ----------Methylene Chloride 
67-64-l ----------Acetone 
75-15-o ----------Carbon Disulfide 
75-35-4 ----------1,1-Dichloroethene 
75-34-3 ----------1,1-Dichloroethane 
540-5g-o--------- 1.2-Dichloroethene(total1 
67-66-3 ----------Chlorofo~ \ 

107-06-2 ---------1,2-Dichloroethane 
78-93-3 ----------2-Butanone 
71-55-6 ----------l,l,l-Trichloroe 
56-23-5 ----------Carbon Tetrachloride 
75-27-4 ----------Bromodichloromethane 

thane - 

7a-a7-5---------- 1,2-Dichloropropane 
10061-01-5------- cis-1,3-Dichloropropene 
10061-02-6------- trans-1,3-Dichloropropene 
79-01-6 ----------Trichloroethene 
124-48-i ---------Dibromochloromethane 
7g-o()-5---------- 1,1,2-Trichloroethane 
71-43-2 ----------Benzene 
75-25 
108-l 
591-7 
127-1 

-2 ----------Bromofor-m 
O-l--------- 4-Methyl-2-pentanone 
8-6---------2-Hexanone 
a-4 ---------Tetrachloroethene 

79-34-5---------- 1,1,2,2-Tetrachloroethane 
108-88-3 ---------Toluene 
108-90-7 ---------Chlorobenzene 
lOO-41-4---------Ethylbenzene 
lOO-42-5---------Styrene 
1330-20-7 --------Xvlenes(Tota1) a , 

FORM I VOA 3/90 

10 
10 
10 
10 

5 
190 

5 
5 
5 
5 
5 
5 

100 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

50 
50 

5 
5 
7 
5 
5 
5 
5 

(UL) 



1E EPA SAMPLE NO: 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
LIQUIDl-4 

Lab Name: EA LABS Contract: 7800-00 

Lab Code: EAENG Case No: NOS IHARSAS No.: SDG No:LIQUID l-4- 

Matrix: (soil/water) WATER Lab Sample ID: 11916 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: AM357 

Level: (low/med) LOW Date Received: 12/29/92 

% Moisture: not dec. Date Analyzed: 12/30/92 

GC Column: RTX502.2 ID: .53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: C-J) 

CONCENTRATION UNITS 
Number TICS found: 2 OWL or ug/W w/L 

I CAS NUMBER COMPOUND NAME I RT I EST. CONC. 
----------------- ----------------- 

l*------------ 

2.------------ 
Unknown 
Unknown 

33 
6 

FORM I VOA-TIC 3/90 

Q ----- ----- 
BJ 
BJ 



1A EPA SAMPLE NO: 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VBLKl 
L' Name: EA LABS Contract: 7800-00 

Lab Code: EAENG Case No: NOS IHARSAS No.: SDG No:LIQUID l-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: 12/30/92 

GC Column: RTX502.2 ID: .53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
W/L or ug/W w/L 

74-87-3 ----------Chloromethane 
74-83-9 ----------Bromomethane 
75-Ol-4----------Vinyl Chloride 
75-00-3 ----------Chloroethane 
75-09-2 ----------Methylene Chloride 
67-64-l ----------Acetone 
75-15-o----------Carbon Disulfide 
75-35-4 ----------l,l-Dichloroethene 
75-34-3---------- l,l-Dichloroethane 
54()-5g-o--------- 1,2-Dichloroethene(tota1) 
67-66-3 ----------Chloroform 
107-06-2 ---------1,2-Dichloroethane 
78-93-3 ----------2-Butanone 
71-55-6-v-------- l,l,l-Trichloroethane 
56-23-5 ----------Carbon Tetrachloride 
75-27-4 ----------Bromodichloromethane 
78-87-5-e-------- 1,2-Dichloropropane 
10061-01-5------- cis-1,3-Dichloropropene 
10061-02-6------- trans-1,3-Dichloropropene 
79-01-6 ----------Trichloroethene 
124-48-1 ---------Dibromochloromethane 
7g-oo-5---------- 1,1,2-Trichloroethane 
71-43-2 ----------Benzene 
75-25-2 ----------Bromofo~ 
108-10-l--------- 4-Methyl-2-pentanone 
591-78-6 ---------2-Hexanone 
127-18-4 ---------Tetrachloroethene 
79-34-5---------- 1,1,2,2-Tetrachloroethane 
108-88-3 ---------T&16&e 
108-90-7 ---------Chlorobenzene 
lOO-41-4---------Ethylbenzene 
lOO-42-5---------Styrene 
1330-20-7--------Xylenes(Total) 

10 
10 
10 
10 

5 
100 

5 
5 
5 
5 
5 
5 

100 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

50 
50 

5 
5 
5 
5 
5 
5 
5 

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 

(UL) 

FORM I VOA 3/90 



1E EPA SAMPLE NO: 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
VBLKl 

Lab Name: EA LABS Contract: 7800-00 

Lab Code: EAENG Case No: NOS IHARSAS No.: SDG No:LIQUID l-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: 12/30/92 

GC Column: RTX502.2 ID: .53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

Number TICS found: 2 
CONCENTRATION UNITS 
W/L or ug/W ug/L 

CAS NUMBER ----------------- ----------------- 
l.------------ 
2.------------ 

COMPOUND NAME 
============================ 
Unknown 
Unknown 

FORM I VOA-TIC 

RT EST. CONC. ---- ---- --------_____ ----.---- ------------_ 
11.41 36 
13.31 5 

3/90 

Q 
===== 
J 
J 



INDIVIDUAL DATA SHEETS 
Semivolatiles - 8270 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO: 

Lab Name: EA LABS 
WITHIN DRUM 

Contract: 7800/7285 

Lab Code: EAENG Case No: ABB/NOS SAS No.: SDG No:SOLID-02 

Matrix: (soil/water) SOIL Lab Sample ID: 11951 

Sample wt/vol: 30.0 (g/ml) G Lab File ID: B03689 

Level: (low/med) LOW Date Received: 12/30/92 

% Moisture: 48 decanted: (Y/N) N Date Extracted: 12/30/92 

Concentrated Extract Volume: 2000 (UL) Date Analyzed: 12/31/92 

Injection Volume: 1.0 (UL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

Dilution Factor: 

CONCENTRATION UNITS: 
tug/L or w/W w/Kg 

108-95-2 ---------PHENOL 
ill-44-4--------- BIS(2-CHLOROETHYL) ETHER 
95-57-8 ----------2-CHLOROPHENOL 
541-73-l--------- 1,3-DICHLOROBENZENE 
106-46-7 ---------1,4-DICHLOROBENZENE 
loo-51-6---------BENZYL ALCOHOL 
95-50-l---------- 1,2-DICHLOROBENZENE 
95-48-7 ----------2-METHYLPHENOL 
108-6()-l--------- BIS(2-CHLOROISOPROPYL)ETHER - 
106-44-5---------3+4-METHYLPHENOL 
621-64-7 ---------N-NITROSO-DI-N-PROPYLAMINE 
67-72-l ----------HEXACHLOROETHANE 
98-95-3 ----------NITROBENZENE 
78-59-l ----------ISOPHORONE 
88-75-5----------2-NITROPHENOL 
1()5-67-g--------- 2,4-DIMETHYLPHENOL 
65-85-O ----------BENZOIC ACID 
111-g1-1--------- BIS(2-CHLOROETHOXY)METHANE 
120-83-2 ---------2,4-DICHLOROPHENOL 
120-82-l--------- 1,2,4-TRICHLOROBENZENE 
91-20-3 ----------NAPHTHALENE 
106-47-8---------4-CHLOROANILINE 
87-68-3 ----------HEXACHLOROBUTADIENE 
59-50-7 ----------4-CHLORO-3-METHYLPHENOL 
91-57-6 ----------2-METHYLNAPHTHALENE 
77-47-4 ----------HEXACHLOROCYCLOPENTADIENE 
88-06-2 ----------2,4,6-TRICHLOROPHENOL 
95-95-4 ----------2,4,5-TRICHLOROPHENOL 
91-58-7-m-------- 2-CHLORONAPHTHALENE 
88-74-4----------2-NITROANILINE 
131-11-3 ---------DIMETHYLPHTHALATE 
208-96-8 ---------ACENAPHTHYLENE 
99-09-2 ----------3-NITROANILINE 
83-32-9 ----------ACENAPHTHENE 
51-28-5----m-m--- 2,4-DINITROPHENOL 

FORM I sv-1 

. 

760 J 
1300 U 

550 J 
1300 U 

300 J 
2500 U 
1300 U 
1300 U 
1300 U 

200 J 
280 J 

1300 U 
1300 U 
1300 U 
1300 U 
1300 U 
6200 U 
1300 U 
1300 U 

340 J 
1300 U 
2500 U 
1300 U 
1000 J 

970 J 
1300 U 
1300 U 
1300 U 
1300 U 
6200 U 

370 BJ 
1300 U 
6200 U 
1200 J 
6200 U 

3/90 

1.0 

Q 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO : 

WITHIN DRUM 
L 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 ID: 11951 

Sample wt/vol: 30.0 (g/ml) G Lab File ID: B03689 

Level: (low/med) LOW Date Received: 12/30/92 

% Moisture: 48 decanted: (Y/N) N Date Extracted: 12/30/92 

Concentrated Extract Volume: 2000 (UL) Date Analyzed: 12/31/92 

Injection Volume: 1.0 C-J) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or w/Kg) w/Kg Q 

I I I I 
lOO-02-7---------4-NITROPHENOL 
132-64-9---------DIBENZOFURAN 
121-14-2 ---------2,4-DINITROTOLUENE 
606-20-2 ---------2,6-DINITROTOLUENE 
84-66-2 ----------DIETHYLPHTHALATE 
7005-72-3 --------4-CHLOROPHENYL PHENYLETHER 
86-73-7 ----------FLUORENE 
lOO-Ol-6---------4-NITROANILINE 
534-52-l--------- 4,6-DINITRO-2-METHYLPHENOL 
86-30-6---------- N-NITROSODIPHENYLAMINE 
lOl-55-3--------- 4-BROMOPHENYL-PHENYLETHER 
118-74-l--------- HEXACHLOROBENZENE 
87-86-5----------PENTACHLOROPHENOL 
85-01-8 ----------PHENANTHRENE 
120-12-7 ---------ANTHRACENE 
84-74-2 ----------DI-N-BUTYLPHTHALATE 
206-44-o ---------FLUORANTHENE 
129-OO-O---------PYRENE 
85-68-7---------- BUTYLBENZYLPHTHALATE 
91-94-1 ----------3,3 '-DICHLOROBENZIDINE 
56-55-3 ----------BENZO(A1ANTHRACENE 
117-81-7--------- BIS(2-EkHYLHEXYL)PHTHALATE 
218-01-g ---------CHRYSENE 
117-84-O--------- DI-N-OCTYLPHTHALATE 
205-gg-2--------- BENZO(B)FLUORANTHENE 
207-08-g--------- BENZO(K)FLUORANTHENE 
50-32-8----------BENZO(A)PYRENE 
1g-J--Jg-5--------- INDEN0(1,2,3-CD)PYRENE 
53-70-3---------- DIBENZO(A,H)ANTHRACENE 
191-24-2--------- BENZO(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 

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 

FORM I sv-1 3/90 



1F EPA SAMPLE NO: 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
WITHIN DRUM 

Lab Name: EA LABS Contract: 7800/7285 

Lab Code: EAENG Case No: ABB/NOS SAS No.: SDG No:SOLID-02 -y 

Matrix: (soil/water) SOIL Lab Sample ID: 11951 

Sample wt/vol: 30.0 (g/ml) G Lab File ID: B03689 

Level: (low/med) LOW Date Received: 12/30/92 

% Moisture: 48 decanted: (Y/N) N Date Extracted: 12/30/92 

Concentrated Extract Volume: 2000 (UL) Date Analyzed: 12/31/92 

Injection Volume: 1.0 (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 

Number TICS found: 20 
CONCENTRATION UNITS 
(w/L or w/W w/Kg 

CAS NUMBER ----------------- ----------------- 
1~0-00-0------ 
2*-J-()0-()------ 
3.0-0()-0------ 
4*0-()(3-o------ 
5.0-()()-()------ 
6.0-0(3-O------ 
7.0-()0-0------ 
8.0-00-O------ 
g-o-(-Jo-o------ 

10.0-00-0------ 
11.0-00-0------ 
12.0-00-0------ 
13.0-00-0------ 
14.0-00-0------ 
15.0-00-0------ 
16.0-00-0------ 
17.0-00-0------ 
18.0-00-0------ 
19.0-00-0------ 
20.0-00-0------ 

COMPOUND NAME 
============================ 
UNKNOWN 
UNKNOWN C13H20 ISOMER 
UNKNOWN C13H20 ISOMER 
UNKNOWN CllHlO ISOMER 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN C12H12 ISOMER 
UNKNOWN C12H12 ISOMER 
UNKNOWN C12H12 ISOMER 
UNKNOWN HYDROCARBON 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 

RT EST. CONC. -----_-_ -------- ----------___ ---s-m------- 
5.13 800000 

14.86 3100 
15.07 4400 
16.87 6900 
16.88 7100 
17.20 2900 
17.35 2900 
17.40 1700 
17.42 2600 
18.32 2600 
18.52 3900 
18.80 3600 
18.85 9500 
19.40 2100 
20.57 2900 
20.85 2600 
20.98 3300 
30.18 8000 
30.97 11000 
31.67 11000 

Q ----- ----- 
BJ 
J 
J 
J T 
J 

J \ 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

4 

FORM I SV-TIC 3/90 



1B EPA SAMPLE NO: 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLK#1499 
Lab Name: EA LABS Contract: 7800/7285 

Li Code: EAENG Case No: ABB/NOS SAS No.: SDG No:SOLID-02 

Matrix: (soil/water) SOIL Lab Sample ID: 1499 

Sample wt/vol: 30.0 (g/ml) 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 c-1 Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (w/L or w/W w/Kg Q 

108-95-2 ---------PHENOL 330 U ill-44-4--------- BIS(2-CHLOROETHYL) ETHER 330 U 
95-57-8----------2-CHLOROPHENOL 330 U 541-73-l--------- 1,3-DICHLOROBENZENE 330 U 106-46-7--------- 1,4-DICHLOROBENZENE 330 U 
100-51-6---------BENZYL ALCOHOL 660 U g5-50-1---------- 1,2-DICHLOROBENZENE 330 U 
95-48-7----------2-METHYLPHENOL 330 U 
l(-J8-60-l--------- BIS(2-CHLOROISOPROPYL)ETHER 330 U 
106-44-5---------3+4-METHYLPHENOL - 

330 U 621-64-7--------- N-NITROSO-DI-N-PROPYLAMINE 330 U 
67-72-l----------HEXACHLOROETHANE 330 U 
98-95-3 ----------NITROBENZENE 330 U 
78-59-l----------1SOPHORONE 330 U 
88-75-5----------2-NITROPHENOL 330 U 105-67-g--------- 2,4-DIMETHYLPHENOL 330 U 
65-85-O----------BENZOIC ACID 1600 U 111-g1-1--------- BIS(2-CHLOROETHOXY)METHANE 330 U 120-83-2--------- 2,4-DICHLOROPHENOL 330 U 
120-82-l--------- 1,2,4-TRICHLOROBENZENE 330 U 
91-20-3 ----------NAPHTHALENE 330 U 
106-47-8---------4-CHLOROANILINE 660 U 
87-68-3 ----------HEXACHLOROBUTADIENE 330 U 5g-50-7---------- 4-CHLORO-3-METHYLPHENOL 660 U 91-57-6--m------- 2-METHYLNAPHTHALENE 330 U 
77-47-4 ----------HEXACHLOROCYCLOPENTAIENE 330 U 
88-()6-2---------- 2,4,6-TRICHLOROPHENOL 330 U gFj-g5-4---------- 2,4,5-TRICHLOROPHENOL 330 U 91-58-7-----v-v-- 2-CHLORONAPHTHALENE 330 U 
88-74-4 ----------2-NITROANILINE 1600 U 
131-11-3 ---------DIMETHYLPHTHALATE 330 U 
208-96-8 ---------ACENAPHTHYLENE 330 U 
99-09-2 ----------3-NITROANILINE 1600 U 
83-32-9 ----------ACENAPHTHENE 330 U 51-28-5-----me--- 2,4-DINITROPHENOL 1600 U 

FORM I sv-1 3/90 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO: 

I I 

Lab Name: EA LABS 
SBLK#1499 

Contract: 7800/7285 I 

Lab Code: EAENG Case No: ABB/NOS SAS No.: SDG No:SOLID-02 

Matrix: (soil/water) SOIL Lab Sample ID: 1499 

Sample wt/vol: 30.0 (g/ml) 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: 
W/L or w/W w/Kg 

100-02-7 ---------4-NITROPHENOL 
132-64-9 ---------DIBENZOFUR 
121-14-2 ---------2.4-DINITROTOLUENE 
606-20-2--------- 2;6-DINITROTOLUENE 
84-66-2----------DIETHYLPHTHALATE 
70()5-72-3-w------ 4-CHLOROPHENYL PHENYLETHER 
86-73-7 ----------FLUORENE 
loo-Ol-6---------4-NITROANILINE 
534-52-l--------- 4,6-DINITRO-2-METHYLPHENOL 
86-3O-6---------- N-NITROSODIPHENYLAMINE 
lOl-55-3--------- 4-BROMOPHENYL-PHENYLETHER 
118-74-1 ---------HEXACHLOROBENZENE 
87-86-5----------PENTACHLOROPHENOL 
85-Ol-8----------PHENANTHRENE 
120-12-7 ---------ANTHRACENE 
84-j’4-2---------- DI-N-BUTYLPHTHALATE 
206-44-O---------FLUORANTHENE 
129-OO-O---------PYRENE 
85-68-7---------- BUTYLBENZYLPHTHALATE 
g1-g4-1----------3,3 '-DICHLOROBENZIDINE 
56-55-3--m.------- BENZO(A)ANTHRACENE 
117-81-7--------e BIS(2-ETHYLHEXYL)PHTHALATE 
218-01-g ---------CHRYSENE 
117-84-O--------- DI-N-OCTYLPHTHALATE 
205-gg-2--------- BENZO(B)FLUORANTHENE 
207-08-g--------- BENZO(K)FLUORANTHENE 
50-32-8----------BENZO(A)PYRENE 
193-39-5--------- INDEN0(1,2,3-CD)PYRENE 
53-70-3---------- DIBENZO(A,H)ANTHRACENE 
191-24--J--------- BENZO(G,H,I)PERYLENE 

1600 
330 
330 
330 
140 
330 
330 

1600 
1600 

330 
330 
330 

1600 
330 
330 

1200 
330 
330 
330 
660 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

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 

FORM I sv-1 3/90 



1F EPA SAMPLE NO: 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: EA LABS Contract: 

Lab Code: EAENG Case No: ABB/NOS SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/ml) G 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) N 

Concentrated Extract Volume: 1000 (UL) 

Injection Volume: 1.0 (UL) 

GPC Cleanup: (Y/N) N pH: 

SBLK#1499 
7800/7285 

SDG No:SOLID-02 

Lab Sample ID: 1499 

Lab File ID: B03685 

Date Received: / / 

Date Extracted: 12/30/92 

Date Analyzed: 12/31/92 

Dilution Factor: 1.0 

CONCENTRATION UNITS 
Number TICS found: 1 (ug/L 01: w/Kg) ug/Kg 

CAS NUMBER COMPOUND NAME I RT 
================= ============================ ________ I -------_ 

1.0-00-(-j------ UNKNOWN 
I 

5.30 

EST. CONC. Q ------------- ----- ------------- ----- 
430000 J 

FORM I SV-TIC 3/90 



lNDMDUAL DATA SHEETS 
Pesticides/PCBs 



EA Laboratories 
Pesticide/PCB Report Sheet 

Project/Client: NOS INDIAN HEAD EA Number: 11951 
Matrix: SOIL Units: 
Date Received: 12/30/92 Dilution Factor: 

w/Kg or ppb 
1 

Date Extracted: 12/30/92 Extraction volume: 
Date Analyzed: 01/05/93 Final volume: 3w 

1OmL 
Percent Moisture 48 % 

Analyte WITHIN DRUM 
Detection 
Limit _ _------------------------------------------------------------ 

Pesticides: 
ALDRIN 
alpha BHC 
beta BHC 
delta BHC 
gamma BHC 
CHLORDANE 
4,4'-DDD 
4,4'-DDE 
4,4 ‘-DDT 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
HEPTACHLOR 
HEPTACHLQR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 
PCBS: 
AROCLOR 1016 

ND 

ii:: 
ND 

1.2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
19 
ND 

ii:: 
ND 
ND 

7.7 
7.7 
7.7 
7.7 

J 7.7 
150 

15 
15 
15 

73;; 

ND 
ND 
ND 
ND 
ND 

iii 

15 
15 

:z 
7.7 
7.7 

77 
150 

77 
77 
77 
77 
77 

150 
150 

AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
___ ----------------------------------------------------------------- 

ND: Indicates not detected. 
J: Indicates an estimated value. 
E: Exceeds the linear range of calibration 



EA Laboratories 
Pesticide/PCB Report Sheet 

Project/Client: NOS INDIAN HEAD EA Number: PBLX 1500 
Matrix: SOIL Units: 
Date Received: 

ug/Kg or ppb 
LAB GENERATED Dilution Factor: 1 

Date Extracted: 12/30/92 Extraction volume: 3og 
Date Analyzed: 01/05/93 Final volume: 1OmL 
Percent Moisture 0 % 

Detection 
Analyte METHOD BLANK Limit 

Pesticides: 
ALDRIN ND 4.0 
alpha BHC 4.0 
beta BHC ii 4.0 
delta BHC ND 4.0 
gamma BHC 4.0 
CHLORDANE E 80 
4,4'-DDD ND 8.0 
4,4/-DDE ND 8.0 
4,4'-DDT ND 8.0 
DIELDRIN 8.0 
ENDGSULFAN I iii 4.0 
ENDOSULFAN II 
ENDOSULFAN SULFATE z: i:: 
ENDRIN ND 8.0 
ENDRIN ALDEHYDE ND 8.0 
HEPTACHLOR ND 
HEPTACHLOR EPOXIDE 4-: 
METHOXYCHLOR ii:: iOv' 
TOXAPHENE ND 80 
PCBS: 
AROCLOR 1016 40 
AROCLOR 1221 ii: 40 
AROCLOR 1232 ND 40 
AROCLOR 1242 ND 40 
AROCLQR 1248 40 
AROCLOR 1254 ii: 80 
AROCLOR 1260 ND 80 
------------------------------------------------------------------------ 

ND: Indicates not detected. 
J: Indicates an estimated value. 
E: Exceeds the linear range of calibration 



INDIVIDUAL DATA SHEETS 
Explosives 



1 
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: 

Level : ( low/med) 

% Moisture: 

Extraction: 

GPC Cleanup:(Y/N) 

2.og Lab File ID: 

LOW Date Received: 

48% Date Extracted: 

SONC Date Analyzed: 

EPA SAMPLE NO. 

iw1Tt-11~ DRU~-‘IJ 
I I 
WITHIN DRUM 

9211951 

12318321 .D05 

12/30/92 

12/30/92 

12/31/92 

pH: Dilution Factor: 1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: ug/g 
(ug/L or ug/g) Q 

1 2691-41-O-- HMX I I 
I 0.77 

; 121-82-4--- RDX 
I u I 

I I I 0.77 I 
I 9?-35-4---- 

u I 
1,3,5-TRINITROBENZENE I 0.38 I I I 

I 99-65-0---- 
u I 

1,3-DINITROBENZENE I 
I 0.38 I 

I u I 
; 98-95-3---- NITROBENZENE I 

I 0.38 I 
I 

; 479-45-8--- TETRYL 
u I 

I 
I 1.2 I 

I u f 
1 118-96-7--- 2,4,6-TRINITROTOLUENE I I I 0.77 I u i 
1 606-20-2--- 2,6-DINITROTOLUENE I ! I 0.77 I u I 
; 121-14-2--- 2,4-DINITROTOLUENE I I I 0.38 I u I 
; 99-99-O---- 4-NITROTOLUENE I 0.77 I 

I I u : 
; 88-72-2---- 2-NITROTOLUENE I I 

I 0.77 I u I 
; 99-08-l---- 3-NITROTOLUENE I 

I 0.77 I 
I u I I I I I I I ! I 

FORM I 8330 2/88 



1 EPA SAMPLE NO. 
METHOD 8330 EXPLOSIVES ANALYSIS DATA SHEET 

I 

Lab Name: EA LABORATORIES Contract: ~METHOD BLANK 
I 
1 

Lab Code: EAENG Case #: SAS #: SDG: WITHIN DRUM 

Lab Sample ID: EBLK1502 

Lab File ID: 12318321 .D03 

Date Received: N/A 

Date Extracted: 12/30/92 

Date Analyzed: 12/31/92 

Dilution Factor: 1 

Matrix: (soil/water > SOLID 

Sample wt/vol: 2.0 g 

Level: ( low/med > LOW 

% Moisture: N/A 

Extraction: SONC 

GPC Cleanup:( Y/N > N PH 

CAS NO. COMPOUND 
CONCENTRATION UNITS: u&g 
(ug/L or ug/g) a 

; 2691-41-O-- HMX I I I 0.40 I u I 
; 121-82-4--- RDX I 1 I 0.40 I u I 
I 99-35-4---- 1,3,5-TRINITROBENZENE I I I 0.20 I u 1 
; 99-65-0---- 1,3-DINITROBENZENE I 

I 0.20 , 
I u I 

38-95-3---- NITROBENZENE I I I 0.20 I u I 
, 479-45-8--- TETRYL I 0.60 1 I I u i 
; 118-96-7--- 2,4,6-TRINITROTOLUENE I 1 I 0.40 1 u I 
; 606-20-2--- 2,6-DINITROTOLUENE I 

I 0 -40 I I u I 
; 121-14-2--- 2,4-DINITROTOLUENE I I I 0.20 I u I 
: 99-99-0---- 4-NITROTOLUENE I I I 0 -40 I u I 
; 88-72-2---- 2-NITROTOLUENE I 0 -40 I I I u I 
; 99-08-l---- 3-NITROTOLUENE I 

I 0.40 I I u f I I I 1 1 t I 

FORM I 8330 2/88 
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- 
. 

PROJECT k0. 1 PROJECT NAME 

, 
-& TAINERS 

STA. NO. DATE TIME STATlON LOCATION 

QlLlu-Q1~ u/29 r;l:oo v+’ MwK3 DRUM 4 
- 

- 

i hi! 1 
8 a 
v - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 4Tu I 1 I I I 1 

DATE/TIME RECEIVED BY: (SIGNATURE) RELINOUI 

qm hJ 19: 00 
RELIMWISHED BY: (SGNATURE) DATEITlME RECEIVED BY: (SIGNATURE) RELINQUISHED BY: (SIGNATURE) 

I 
RELINQUISHED BY: (SIGNATURE) DATEmME RECEIVED FOR DISPOSAL BY: DAWIME REMARKS 

1 
(SIGNATURE) 

I 

SAMPLE TYPE 

7 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-ii 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

En 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

i 
REMARKS 

INDICATE 
SOlUWATER.‘AlR 

SEDIMENT/SLUDGE 

EP BY: (SIGNATURE) 

H-62 ABB Environmental Services, Inc.- 



I&MEDIATION CONTRACTOR-GENERATED LABORATORY DATA 



Transmittal 
TECHNICAL SERVICES 

PO. Box 5240 / 5000 Brittonfield Parkway I Syracuse, New York 13220 / (315) 437-6400 

To: ABB Environmental Services, Inc. 
1400 16th Street, N.W. 
Suite 720 
Washington, D.C. 20036 

Date: February 5, 1993 

File: 37300 

Re: N.O.S., Indianhead, MD 

Gentlemen: & are sending you .X herewith under separate cover 

drawings Y descriptive literature letters 

I 
Ouan. Date ceacnptlon 

1 2-5 Complete .P,nalytical Reports/American Environmental 1Tetwork 

1 2-S Complete Compaction ?.eports/EXSI Fngineering, Inc. 
1 

2-5 Ic" t -a erial Delivery Report/CIcD Additive 

THESE ARE TRANSMITTED as checked below: 

•J For approval cl Approved as submitted 

El For your use cl Approved as noted 

cl As requested cl Returned for corrections 

cl For review and comment cl 

cl FOR BIDS DUE 19- 

REMARKS: 

If material received is not as listed, please notify us at once. 

cc. 

u Resubmit copies for approval 

cl Submit copies for distribution 

Cl Return corrected prints 

cl PRINTS RETURNED AFTER LOAN TO US 

Very truly yours, 

OBG TECHNICAL SERVICES, INC. 



AMERICAN ENVIRONXENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

O'BIREN & GERE 
PROJECT: N.O.S. INDIAN HEAD MD 

TCLP SILVER & TSS 
OBG-w O'k='l 

. December 15, 1992 



i 

AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Road Suite 150, Columbia, MD 210451992 
(410) 730-8525 Fax (410) 997-2586 

December 15, 1992 

Client: O'Brien & Gere 

Project: N.O.S. Indian Head MD 

Case: OBG-M CL 3 

Analysis: TCLP Silver & TSS 

Client ID 
Date Date Date 

AENM ID Samnled Received Analyzed 

STOCK PILE 81 17624 12/08/92 12/08/92 12/10/92 
COMPOSITE #l 17625 12/08/92 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 pg/l 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 
needed please feel free to contact Ms. Kristina Yamarik (410)730- 
8525. 

Report Released By 
.gf$ik!L 

Inorganic Laboratory Manager 



AUERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

CLIENT: O’BRIEN L GERE 

PROJECT : N.O.S. Indian Hcad wd REPORT PREPARED BY 

CONTRACT NO:OBG-0133 DATA RELEASED BY 

REPORTING DATE: 15-Dee92 MATRIX: WATER 
.****.***~***************“************.*****.******~******~*.****..*.***.**********.****************************************. 

CLIENT ID: COnPOSITE #l 

AENM ID: 17625 

TOTAL SUSPENDED SOLIDS 4.0 MG/L 550 UG/L 



AHERIW ENVIRONMENTAL NETUORK OF MARYLAND 
TCLP METALS 

SILVER 6010 500 400 



AMERICAN ENVIRONMENTAL NETWRK OF MARYLAND 
TCLP METALS 

PCLEVEL 2 
CLIENT: O’BRIEN L GERE DATE: 15.Dee92 

AENM SMPLE #: 17625 
CLIENT SAMPLE #: CCUPOSITE tl UNITS: ug/L in LEACHATE 
****-**)t******~*****************************~.*.****~.*******.***.**************.***.******..****.***~**. 

ANALYTE HETHDD REPORT 
LIMIT 

SAMPLE 
REWLT 

SILVER 6010 500 400 



CHAIN OF CUSTODY RECORD 
11d1 #1”“,.,‘“, I‘“..“, II ,,,,,,,. I,L., /,,- -4.. .., 

(4 10) 730-8525 

.E RVATION 

ADDED AND 

SAMPLE NUMBER 

, I 

/ 
, 

I 
I . 

i 

I 
I 

\ 

0 
Date I Time Relinquished by: (Signature) @, ~ 

Date / Time Shipped via: , 

/y-&p J-&j 
;jk&. .I 4 
;, ‘. :. 

0 
Date / Time / Received for Laboratory by: Date / Time Shipping Ticket No. ^ 

(Signature) 
_I , 
. 
.,. I 

Relinquished by: (Signature) 
0 

Date / Time Received by: (Signatur 9’ 
/e 

Remarks: 

/ 



OBG TECHNICti SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Date: 42-P-92 

I 

t 

1 ‘I 
.I 

I 



.~ 

AXERICAN mvIRONMENTALmTlDORx OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN L GERR 
PROJECT: OBG TECBBICAL SERVICES 

TCLP SILVER 
OBG-0203 

December 16, 1992 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsoy Road Suite 150. Columbia. MO 210451992 
(410) 730-8525 Fax (410) 997-2586 

December 16, 1992 

Client: O'Brien & Gere 

Project: OBG Technical Services 

Case: OBG-0203 

Analysis: TCLP Silver 

Client ID AXNM ID 

STOCXPILE #2 17749 

Date Date Date 
SamBled Received Analvzed 

12/14/92 12/14/92 12/16/92 

One soil sample was received and analyzed for TCLP Silver. 
Results are reported in units of pg/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 information is 
needed please feel free to contact Ms. Kristina Yamarik (410)730- 
8525. 

Report Released By 
: 

Inorgdnic Laboratory Manager 



AMERICAN ENVIRMMEWTAL NEYUCRK OF MARYLAND 
TCLP METALS 

METNCO BLANK AW RRECOVERY LCS 
.).._____---_---------- ~-~~~--~- 

OCI.EvEL : 2 
CLIENT: O’BRIEN L GERE DATE: 16-kc-92 

UNITS: ug/L IN LEACHATE 
•-~~~****“~ l -~~*~~*-*“~****~**.*..*.~.**~* 

ANALYYE HETIIW KETNCO X RECOVERY 
BUNK LARORATORY 

CWTROL SAMPLE 
__.________-_---_-_-------------------------------------*----------------------------------- 

SILVER 6010 400 108 



AMERICAN ENVIROWMENTAL NETWORK Of WRYLAND 
TCLP l4EfALS 

.----.----____._1_1_-.--------.- 

OCLEVEL 2 
CLIENT: O’BRIEN L GERE DATE: 16.Oec-92 
AENN SAMPLE 1: 1 m9 
CLIENT WPLE t: STOCXPILE #2 UNITS: ug/L in LEACHATE 
-**-~-*~--**~** -~r+r.+-- --*-*..*..t*..-~**. 

MALYTE METI REPDRT SAMPLE 
LIMIT RESULT 

SILVER 6010 500 400 



CHAIN OF CUSTODY RECORD (4 10) 73043525 

t’HUJtL I I 

/!D- 1 Mfl 
SAMPl$RS: (Signature) .‘( r 

/ Ad / 

Relinquished by: (Signature) @ 

Relinquished by: (Signature) 
0 

Relinquished by: (Signature) 3 
0 

Date / Time 

Date / Time 

l ’ \-II! -__ 
I 
~- ____ 
-- 
-- -- -I_ -- -- 

t J lCL’l-3 \ L .,.\, 
Received by: (Signature) 

I I 
I I 

Received by: (Signature) 
1 I 

I 
I 

1 
1 n 

Ia- - __ 
11011 - 

-I \ 
__- __----___ 

_ .- __ --.-. 

_--- -_ -- 

-l-H--l--l1 ’ / : 

PRES /ATION 

- 

I 
C 
E 
0 

/ 
- 

- 

- 

- 

-H-l-Ii-H4 

SPECIFY 
CHEMICALS 
ADDED AND 

FINAL pti 
IF KNOWN 

.- 

I I I I 1 1 i 

Relinq.uished by: (Signature) 
@ 

Date / Time Shipped via: 

Received for Laboratory by: 
[Signature) i 

Date / Time Shipping Ticket No. 

Remarks: i 

I- 



QBG TECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Date: / 2 -1‘7-92 Sample Location: &2&d kw 

- 

-. --- .._..____-._ ------__ -.- 



‘. 

. . ..- 

AMERICANENVIRONMENTAL NETWORX OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN L GERE 
PROJECT: NOS INDIANHEAD MD 

TCLP SILVER 
OBG--0204 

December 18, 1992 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumrey Road Suite 150, Columbia, MD 21045-1992 
(410) 730-8525 Fax (4101 997-2586 

December 18, 1992 

Client: O'Brien C Gere 

Project: NOS Indian Head MD 

Case: OBG--0204 

Analysis: TCLP Silver 

Client ID 

STOCXPILE %3 17844 12/16/92 12/16/92 12/17/92 
STOCKPILE P4 17845 12/16/92 12/16/92 12/17/92 

Date Date Date 
AENM ID Samoled Received Analvzed 

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 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 



AMERICAN ENVIRQQQHTAL NEmK OF MARYLAM 

TCLP METALS 
. . ..--.--*.............--....... 

OCLML 2 
CLIENT: MG- -0204 OATE: 18.kc-92 
AENM SAMPLE C: 17844 
CLXENT SAMPLE 1: STOCKPILE U3 UNITS: ug/L in LEACHATE 
•*---.~.-~~**.**~~ .~-~.*~t..t*~..t...~. 

ANALYTE MEfK0 REmT SAM?LE 
- LIMIT RESULT -. 

. ..__.....--.............................-....................................-............................ 
SILVER 6010 500 400 



AMERICAN ENVIRONI4ENTAL NETUORK OF MARYLAND 
YCLP METALS 

. . ..___..--.-.......____________ 

QCLEVEL 2 

CLIENT: Om--0204 DATE: l&l-Dee-92 

AEM SAMPLE 1: lT8bf 
CLIENT SAHPLE II: STOCKPILE #4 UNITS: ug/L in LEACHATE 
•*~m~-~-~*~~*~-..~~.* .t.. *..*m l ~..**I*H 

ANALYTE WETHQ) REPORT WLE 
LIMT RESULT 

. . . . . . . . . . . ..-.-~~...............*~....................-.......-.....................................-..... 
SILVER 6010 500 400 



AJ4ERIC.U ENVIRWMENTAL NETWRK OF )IARYl.ANO 
HETm BLANK AN0 XRECOVERY LCS 
-------------___-_-----.-------- 

QCLEVEL: 2 
CLIENT: OBG- -0204 DATE: 18-Oec-92 

UNITS: ug/L IN LEACHATE 
t~******--“*~ -~H*.*ll.**-- -*.*.-**.~tt*****.~***....*. 

ANALYTE HETHcm METHQ) % RECOVERY 
BLANK LA8OUAToRY 

CONTROL SAMPLE 
-------__-__------_---------------------------------*---------------------.----------------- 

SILVER 6010 400 98 
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OBG TECHNICAL SERVICES 

DAILY SAMPLE AFiD ANALYSIS REPORT 

Date: /2 - /d - 94 

Sample Number. 

Sampie Location: CfZ&kd& b&46 

1 
1 
I 

I 
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AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN & GERE 
PROJECT: NOS-INDIAN HEAD MD 

TCLP SILVER, TOTAL SILVER, & TSS 
OBG-0205 

December 29, 1992 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Road Suite 150, Columbia MD 21045-1992 
(410) X30-8525 Fax (410) 997-2586 

December 29, 1992 

Client: O'Brien & Gere 

Project: NOS-Indian Head MD 

Case: OBG-0205 

Analysis: TCLP Silver, Total Silver, and TSS 

Client ID 
Date Date Date 

AENM ID Samoled Received Analyzed 

STOCKPILE #5 18195 12/22/92 12/22/92 12/28-12/29/92 
s #2 18196 12/22/92 12/22/92 12/28-12/29/92 
c3mpuc,r4r +A 

. 
One @&r sample was received and analyzed for TCLP Silver and 

one water &&@le was received and analyzed for Total Silver and TSS 
(160.2). TCLP results are reported in units of kg/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 Ms. Kristina Yamarik (410)730- 
8525. 

Report Released By 
Joseph Dembowski 

Inorg 9-l ic Laboratory Manager 



. . 

AMERICAN ENVIRONWENTAL NETUORK OF MARYLAND 
TCLP METALS 

HETHOO BLANK AND XRECOVERY LCS 
_____________--_----.----------- 

QCLEVEL: 2 
CLIENT: O’BRIEN & GERE DATE: 29-Qec-92 

UNITS: ug/L IN LEACHATE 
******t*******.**************.*****.*****...****.*******.*~*****************.*.**.*******.** 

ANALYTE METHOO METHW X RECOVERY 
BLANK LABORATORY 

CONTROL SAMPLE 
______-________-_-__------------------------------------------------------------------------ 

SILVER 6010 400 103 



AMERICAN ENVIRONMENTAL NETWRK OF MARYLAND 
TCLP METALS 

QCLEVEL 2 
CLIENT: O’BRIEN 6 GERE DATE: 29-Dee-92 

AENM SAMPLE II: 181% 
CLIENT SAMPLE t: STOCKPILE #S UNITS: ug/L in LEACHATE 
***********t********-***~“*****.**~**********.***.*~*.********~*******...***.*******..*.***~*...*.* 

ANALYTE IIETHCO REPORT SAMPLE 
LIMIT RESULT 

SILVER 6010 500 400 



MERICAN ENVIRONMENTAL NETWRK OF MARYLAND 

METHOD BLANK AND XRECOVERY LCS 
----___-_----_____-_I___________ 

QCLEVEL : 2 
CLIENT: O’BRIEN 6 CERE DATE : 29-Dee-92 

WATER UNITS: uq/L = PPB 
****t*+***t*****+*********““,,*~~*****.*.~*..***********..***.*.****.****.***.**.********.*~. 

ANALYTE HETHCO HETHOO X RECOVERY 

BLANK LABORATORY 
CONTROL SAMPLE 

______I__---___-____------------------------------------------------------------------------ 

SILVER 6010 40 104 



AMERICAN ENVIRONWENTAL NETUORK OF MARYLAND 
INOAGANIC DATA ANALYSIS 

--____----.-------______________ 

_____________---------------------------------------------------------------------------------------------- 
SILVER 6010 10 22 



‘* . 

, 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

CLIENT: O’BRIEN L GERE 

PROJECT: NOS- INDIAN HEAD MO REPORT PREPARED BY 

CONTRACT NO:OBG-0205 DATA RELEASED BY 
pg. 

REPORTING DATE: 29-Dee-92 MATRIX: WATER 
**~****tttt****~***~************~********.*******************************.************.*****~*****.**********************.**~ 

CLIENT IO: 
AENM IO: 

PARAMETERS 
~~~~~~~-~~ 

TOTAL SUSPENDED SOLIDS 

DETECTION 
LIMIT B 

UNITS 
~~~~~-~~ 

4.0 HG/L 

COnPOSlTE #2 
18196 

1320 HG/L 



,. ! I ; !,, - , ) ,’ -1 ‘, 

l-?-/l/ ‘jL AMERICAN ENVIRONMPJTAL NETWORK, INC. 
‘.. D-II\ . , /‘L 

AC 2 i AMERICAN ENVIRONMENTAL biL, urVORK, INC. 
‘k. \. CC-K 1 : ’ CHAIN OF CUSTODY RECORD 

9151 Rumsey Road, Columbia, MD 21045 
(410) 730-8525 

‘ROJECT 

Ivoc/ /,f h/f I I I u,/j~~ i PRESERVATION 
I 

SAMPLERS: (Signature) 4 
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37 

:: 
CHEMICALS 
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OR E 

1 SAMPLE LOCATION ’ 
FINAL pH 

SAMPLE NUMBER DATE TIME MATRIX IF KNOWN 
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Relinquished by: (Signature) Date / Time Shipped via: 
c9 : 

/------- ; 

lelinquished by: (Signature) 2 
01 

1 Date’ / Timeb*eceived b&Signature) Received for Laboratory by: Date / Time Shipping Ticket No. 
(Signature) ,j 
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/ 
lelinquished by: (Signature) 3 
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Date / Time Received by: (Signature) / I ,/ 
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OBG TECHXICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Date: /2 -2 2 - 9& Sampie Location: 

Sample Number: - ’ Time: y;By-,+- /&j$& *s 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN L GERE 
PROJECT: NOS-INDIAN HEAD MD 

TCLP SILVER, TOTAL SILVER, b TSS 
OBG-0205 

December 29, 1992 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumssy Road Suits 150. Columbia, MD 21045-1992 
(410) 730-8525 Fax (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 

Client ID 
Date Date Date 

AENM ID SamDled Received Analvzed 

STOCKPILE #5 
- #2 
cD4pur~rb *2 

18195 12/22/92 12/22/92 12/28-12/29/92 
18196 12/22/92 12/22/92 12/28-12/29/92 

. 
One $@ sample was received and analyzed for TCLP Silver and 

one water sa%Ble was received and analyzed for Total Silver and TSS 
(160.2). TCLP results are reported in units of jJg/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 Ms. Kristina Yamarik (410)730- 
8525. 

Report Released By 
Jos&h Dembowski 

Inorg F ic Laboratory Manager 



. . 

AMERICAN ENVIRONMENTAL NETMRK OF MARYLAND 
TCLP METALS 

WETHCO BLANK AND XRECOVERY LCS 
_______-_____.__-_______________ 

PCLEVEL : 2 
CLIENT: O’BRIEN L GERE DATE: 29-Dee-92 

UNITS: ug/L IN LEACHATE 
**.***tt*******.***~**~**.*****.*.*.**********.********..*.**..*..***.*****~***.*****~**.*** 

ANALYTE HETHOO METHOO % RECOVERY 
BLANK LABORATORY 

CONTROL SAMPLE 
-_____*_____________-----------------..----------------------------------------------------. 

SILVER 6010 400 103 



AMRICAN ENVIRONMENTAL NETWRK OF MARYLAND 
TCLP METALS 

SILVER 6010 500 400 



AnERICAN ENVIRONMENTAL NETWRK OF UARYLAND 
METHOD BLANK AND XRECOVERY LCS 
____-___-_---_--________________ 

QCLEVEL : 2 

CLIENT: O’BRIEN L GERE DATE: 29-Dee-92 

UATER UNITS: ug/L = PPR 
*t**.***********t********************,,,~**~.****~*****~*******..*********.....***.*.***~...** 

ANALYTE l4ETHCO METHOO X RECOVERY 

BLANK LABORATORY 
CONTROL SAMPLE 

____________-___________________________---------------------------------------------------- 

SILVER 6010 40 104 



AHERICAN ENVIRONMENTAL NETWRK OF MARYLAND 
INCUGANIC DATA ANALYSIS 

____-_I_____--_---__----------------- ____-_--_-----__________________________-----------------.------------ 

SILVER 6QlO 10 22 



‘- . . 

AMERICAN ENVIRONMENTAL NETUORK OF MARYLAND 
ANALYTICAL REPORT 

Elf : O’BRIEN & GERE 

PROJECT: #OS-INDIAN HEAD MD REPORT PREPARED BY 

CONTRACT NO:oBG-0205 DATA RELEASED BY 
.+ 

REPORTING DATE: 29-Dee92 MATRIX: UATER 
C*~*,tt*****t**t************************************************.***********tt*.**~**.**t*******..t*tt*t*tt.t**.t**.***..tt.*t 

CLIENT ID: 
AENH ID: 

PARAMETERS 
-~~~~~~~-~ 

TOTAL SUSPENDED SOLIDS 

DETECTION 
LIMIT & 

UNITS 
-------. 

4.0 HG/L 

CWPOSITE #2 
18196 

1320 MC/L 



AMERICAN ENVIRONME TAL NETWORK, INC. 
p!j :r)Qr 

, !a<. 2 
AMERICAN ENVIRONMENTAL NETWORK, INC. 

‘. 
.. ., 

L(X I CHAIN OF CUSTODY RECORD 
9151 Rumsey Road, Columbia, MD 21045 
(410) 730-8525 

PRESERVATION 

SAMPLE NUMBER 

Relinquished by: (Signature) 
c9 

Date / Time Shipped via: 

/--------. 

Relinquished by: (Signature) 
0 

Date Received for Laboratory by: Date / Time Shipping Ticket No. 
(Signature) : 

Llinquished by: (Signature) 
, 

(,..i.,. A I’ 

Date / Time Received by: (Signature) ,. Remarks: 

. ,’ 
I ,’ .’ : 

G 
c , 



OBG TECHNICAL SERVICES 

DAILY SAMPLE AND AXALYSIS REPORT 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN & GERE 
PROJECT: NOS INDIAN HEAD MD 

TCLP SILVER AND TSS 
OBG--0206 

January 11, 1993 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Road Suite 150, Columbia. MD 21046-l 992 
(4101 730-8525 Fax (410) 997-2586 

January 11, 1993 

Client: O'Brien & Gere 

Project: NOS-Indian Head MD 

Case: OBG-0206 

Analysis: TCLP Silver and TSS 

Client ID 
Date Date Date 

AENM ID Samnled Received Analvzed 

STOCKPILE #6 306 01/06/93 01/07/93 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 pg/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 Ms. Kristina Yamarik (410)730- 
8525. 

Report Released By 

Inorganic Laboratory Manager 



AMERICAN ENVIRONt4ENTAL NETWORK OF MARYLAND 
MTHCO BLANK AND XRECOVERY LCS 
______________-__-__---------... 

DCLEVEL : 2 
CLIENT: OBG- -0206 DATE : ll-Jan-93 

UNITS: ug/L IN LEACHATE 
t++****t********.***.**********************************************..*.***.**********.~***** 

ANALYTE METHOO METHOO X RECOVERY 
BLANK LABORATORY 

CONTROL SAMPLE 
--__-___--_________-__________________I_-----------------------------------------------.---- 

SILVER 6010 (500 113 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

--___--------------------------- 

PCLEVEL 2 
CLIENT: OBG--0206 DATE: ll-Jan-93 
AENM SAMPLE #: 306 
CLIENT SAHPlE #: STOCKPILE #6 UNITS: ug/L in LEACHATE 
****.**.****Ct*************~**************.*.~.*********************.*****.**~.**~*.********”.***~***..***** 

ANALYTE HETHOO REPORT SAMPLE 
LIMIT RESULT 

_______-__-_________-------------.------------------.-----------------..------------.---------------------- 
SILVER 6010 500 400 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

CLIENT: O’BRIEN 6 GERE 

PROJECT: HOS INDIAN HEAD Co REPORT PREPARED BY /- 

CONTRACT NO:OEG-0206 DATA RELEASED 6Y 
2= 

REPORTING DATE: 11-Jan-93 MATRIX: UATER 
****~***t*+*****************************.********************.******.**.*.*****~~***.**~***********..~*~~~*~*.~....~*****..**. 

CLIENT ID: 
AENM ID: 

DETECTION 
LIMIT 8 

UNITS 
___----- 

4.0 MC/L 

COMPOSITE #2A 
307 

637 



AMERICAN ENVIRONM’ 1TAL NETWORK, INC. 
a- 3 
LJC- I 

AMERICAN ENVIRONMENTAL ILL TWOHK. INC. 

CHAIN OF CUSTODY RECORD 
9151 Rumsey Road, Columbia, MD 21045 
(4 10) 7304525 

I PROJECT 
C 
i 
T 

2.: 
N 
E 

SAMPLE NUMBER DATE TIME MATRIX 
i 

.-- 

Relinquished by: (Signature) I---- 

I PRESERVATION 

SAMPLE LOCATION 

SPECIFY 
CHEMICALS 
ADDED AND 

IF KNOWN 

-- ~. _-_-- ..___. _.~- 

-- .-. ___ ._._. -_ .._.~ __- ~____~. 

.-- .- - .-_. 

..__ __.--_ __. 

.- __-.__ .__.__ 

Rclinquisheci by: (Signature) Time Shipped via: 

by: (Signature) 

eceived for Laboratory by: 1 Date / Time (Shipping Ticket No. 

/O!Sf 

,&marks: / 



OBG TECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Date: /- 6 - f.3 Sample Location: (5ldld Ca,, 

Sample Number: . *A *J 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN h GERE 
PROJECT: NOS INDIAN HEAD MD 

TCLP SILVER 
OBG-0207 

January 12, 1993 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumssy Road Suits 150, Columbia, MD 21045-1992 
(4101 730-8525 Fax (410) 997-2586 

Client: O'Brien & Gere 

Project: NOS-Indian Head 

Case: OBG-0207 

Analysis: TCLP Silver 

Client ID AENM ID 

STOCKPILE #7 398 
STOCKPILE #8 399 

MD 

Date Date Date 
Samnled Received Analvzed 

01/07/93 01/08/93 01/12/93 
01/07/93 01/08/93 01/12/93 

January 12, 1993 

Two soil samples were received and analyzed for TCLP Silver. 
TCLP results are reported in units of pg/l in the Leachate. 

All quality control met standard laboratory criteria. 

This report consists specifically of tabulated sample and QC 
results. 

rl 

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 (~~J~L!k~;ski 

Ino ganic 
s' 

Laboratory Manager 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
WEfNOD BLANK AND XRECOVERY LCS 
__-_______.-.-__-_______________ 

QCLEVEL: 2 

CLIENT: OBC-0207 DATE: 12. Jan-93 

UNITS: ug/L IN LEACHATE 
+*.****+++****+************************....*******************.**~**.*************..*.~*.*~. 

ANALYTE METHCO METHOD X RECOVERY 
BLANK LABORATORY 

CONTROL SAMPLE 
_____1_--___-------1____________________-----------------------.--------------------...----- 

SILVER 6010 alo 102 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 

TCLP METALS 
_---______-_-----__-_____II_____ 

QCLEVEL 2 
CLIENT: OBG-0207 OATE: 12-Jan-93 
AENH SAJ4PLE 1: 398 
CLIENT SAMPLE t: STOCKPILE t7 UNITS: ug/L in LEACHATE 
*******t+*****+*************.***~**************.***********.*******************~*************.************* 

ANALYTE WETHOO REPORT SAMPLE 

LIMIT RESULT 

______-___-_________------------------------....---.-----------------------.------------------------------- 
SILVER 6010 500 axl 



AMERICAN ENVIRONMENTAL NETMRK OF MARYLAND 
TCLP METALS 

. . . . . . . . . . . . . . . . ..*............. 

PCLEVEL 2 
OBC-0207 

. 
CLIENT: DATE: 12-Jan-93 
AENH SAMPLE #: 399 
CLIENT SAMPLE t: STOCKPILE #S UNITS: ug/L in LEACHATE 
*************Z**t**********.*******.**************~*********************************.***********..*.******. 

ANALYTE WETHOO REPORT 
Llt4lT 

SAMPLE 
RESULT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..---.......................................... 
SILVER 6010 500 400 



bf&.- C>J,c, 1 

A- ,\a\?. 

h ‘. \ \13\c\3 
AMERICAN ENVIRONM YTAL NETWORK, INC. 

CHAIN OF CUSTODY RECORD 

AMERICAN FNVIRONMENTAL NETWORK. INC 
9151 Rim& Goad. Columbia. 
(4 10) 730-8525 

MD 21045 

I 
t----l---l-- 

-_- - -. 

-. 

---_ 

__. __. 

-- 

__--~ 

I I 

Relinquished by: (Signature) 
@ 

Received for Laboratory by: 
(Signature) 

I 

Date / Time Shipping Ticket No. 

-CT+S;p 
Relinquished by: (Signature) 

0 
Date / Time Received by: (Signature) 

i I 

PRESERVATION 

l 
E 
D 

lJ 

- 

- 

SPECIFY 
CHEMICALS 
ADDED AND 

FINAL pH 
IF KNOWN 



OBG TECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Date: /- 7- 9? 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN h GERE 
PROJECT: INDIANHEAD 

TCLP SILVER 
OBG-0201 

December 1, 1992 



AMERICAN ENVlRONl’ .NTAL NETWORK, INC. 
G&&- AMERICAN ENVIRONMtN~A1. NE JWOW INC 

-0232 

9151 Rurnsey I7oad. Columbia. MD 210+., 
CHAIN OF CUSTODY RECORD (4 10) 730-a525 

‘PROJECT 
PRESERVATION 

AOOEO AND 

SAhlP1.E NUMBEA 

---.-- .._-_ 

---- -.--- 

--- -._- -___-__- 

. 
-I ..__.-. .____-_..__-_- ,__._ _~ .---. _ .I._.~ .~____. ._____.. --_._ -----.----.---- -- 

--- -.--__-~_. _ ___..._.___ _._._ - -__,____. -_ -.-- .___..- ..--. .~~.- _” -- .-, _--.- _.-------.- ,-- 

I -- ___-_ -,-.--- - ,_-- .-- ..--.. - .--- - __-_ 

--WI_ --- _-__-.---_- -_,__._ -.. -- .-- --_--^- ,r_l,_._I_..___. -_-- -.-- -- 

-___--_-- ______ __-__ ,~ ____- -_-,~ .___._ - _._. )__. _--. .__._ _ -.-. - .~ .__ ------,-A--.^- ---. ----- ~__ _-_._____-- 

-------- _ ___.. - .___ ---_ __--. ~~ ____._.__ _. .___.. __._. - __----- 

-_----____- --- ---__.-_.--__-. ,____ - ,_-_. .-__ _I~ .._ __ .-- -_ __- -__- _ __.._ 

---------- -- .~.__ ____ -.-.--.-.. 

--.---.--.- -- 1.... -.-..-m -- .-_--- --.----..-^.- ---.A- 



A”:EFIICAN ENWRONMENTAL NE3WORK (MARYLANDI, INC. 

CLIENT: 

Attn: 

O'Brien & Gere 
5221 Militia Hill Road 
Plymouth Meeting, PA 19462 
Mr. David Schramm 

PROJECT: N.O.S. - Indian Head, MD 
AENI PROJECT NUXBER: OBG-6202 
DATE SAXPLED: 12/a/92 
DATE RECEIVED1 U/8/92 
DATE RE?ORTED: 12/10/92 

1 
--------------------cIL------------------------------------------------------------- 

SAXPLE NUMBER MATRIX J'dlALYSIS RESULT 

17624 Stockpile #l SoiljLeachate TCLP Silver c 0.010 mg/L 

17625 Compasite #l Water Tots1 Silver 0.037 mg/L 

17625 Composite fl Wsrter TSS 550.0 mg/L 



--- CHAIN OF CUSTODY RECORD 
-- = --- -- = =--- 

iiiii&A~Eii. 

I ORGANIZAllON: 

STATION 
NUMBER SAMPLE WTION 

DATE TIME SAMPLE cow NO. OF 
COILECI-ED CUlLECiEO MATRIX OR GRAB CoNWis 

Relinqulsned By: 

COMMENTS: 

METHOO OF SHIPMENT: 

OBG Laboratories, Inc., an O’Brien & Gere Limited Ccmpany 
5221 Militia Hill Road I Plymou,th Meeting, PA 19462 I(215) 825-8877 FAX (215) 825-5623 

. . . and 5000 Brittonfield Parkway I PO Box 4942 / Syracuse, NY 73227 



AMERICAN ENVIRONMENTAL NETWRK OF MARYLAND 
TCLP METALS 

QCLEVEL 2 
CLIENT: O’BRIEN 8 CERE DATE : Ol-Dee-92 

AENH SAMPLE #: 16?22 
CLIENT SAMPLE #: SP-8 MIX CHG UNITS: ug/L in LEACHATE 
***t*~****~**m**~*****~**~~**~*********~~********~~~******~**~+****~~~*~****~********~~**~******~~**~e*** 

ANALYTE METHOD REPORT SAMPLE 
LIMIT RESULT 

SILVER 6010 500 <so0 

r 



AMERICAN ENVIRONMENTAL NETWRK OF MARYLAND 
TCLP HETALS 

PCLEVEL 2 

CLIENT: O’BRIEN 8 GERE DATE : Ol-Dee-92 

AENM SAMPLE #: 16721 

CLIENT SAMPLE #: SP-6 UIX ATG UNITS: ug/L in LEACRATE 
*tt*********t**********~*************~********************~*****~************************~*************** 

ANALYTE UETHOO REPORT SAMPLE 
LIMIT RESULT 

SILVER 6010 500 x500 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 fhmsey Road Suits 150, Columbia. MD 21045-l 992 
(410) 730-8525 Fax (410) 997-2586 

December 1, 1992 

Client: O'Brien & Gere 

Project: Indian Head 

Case: OBG-0201 

Analysis: TCLP Silver 

Date Date Date 
Client ID AENM ID Samnled Received Analvzed 

SP-6 MIX ATG 16721 11/07/92 11/21/92 
SP-8 MIX CHG 

11/25/92 
16722 11/09/92 11/21/92 11125192 

Two soil samples were received and analyzed for TCLP Silver. 
Results are reported in units of pg/l in the Leachate. 

All quality control met standard laboratory criteria. 

This report consists 
results. 

specifically of tabulated sample 

If you have any further questions or if more information is 
needed please feel free to contact Ms. 
8525. 

Amy Friedlander (410)730- 

Report Released By 

Inorga,ni.c Laboratory Manager 



A:lERI,“AN ENVIRONMENTAL NETWORK (MARYLAND), INC. 

9151 Rumsey Road Suite 150. Columbia. MD 21045-1992 
(410) 730-8525 Fax (410)997-2586 

December 8, 1992 

Mr. David Schramm 
O’Brien & Gere 
5221 Militia Hill Road 
Plymouth Meeting, PA 19462 

Dear David: 

Enclosed are results of the TCLP Silver analyses performed on the samples received 
11/21/92 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 report. 

Project Manager 

obg-0201 
Enclosures 
aif 
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lb EMSI ENGli4EERING INC. 
6997 Gatewa Court 

MANASSAS, VIRGNIA 22110 I 

(703) 818.8519 

. . 

-.. . - 

THE POLLOWING WAS NOTED: 



-.r: _ .f-. EMS1 ENGlNEERLNG INC. -.-< .,; 
_ i- 5 * Y. .- J . CUW’ACTlOh ..STSUMMARY 

\ 

_- 

I- -.c ‘ - 
=_ _ 

-_ _ 

.- --- - _ 

-- 

TEcttNctAN: 
h4AXORYDENHACXXt- I 
MEltiOOOFDEMStWtE&MEMN: / 

tiuu&mchtJGEJ 



! - - EMSI ENGINEERING INC. 
.-.-:- 1.’ , 6997 Gateway Court 
“.- I MANASSAS, VIRGINIA 22110 

*z . c ‘. ., 
: 

. (703) 818-8519 

TO 

THE FOLLOWING WAS NOTED: 

PRLSSNT AT SITE 
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EMS! ENG!NEERING INC. 
6997 Gateway Court 

MANASSAS, VIRGINIA 22110 

(703) 818-8519 

THE FOLLOWING WAS NOTED: 

DATE 

PROJECT 

JO8 NO. 





OBG TECHNICAL SERVICES, INC. 

Material Delivery Report 

Job Number: 37390 

Vendor Truck Number 
m&w/- 099 



OBG TECHNICAL SERVICES, INC. 

Materiai Delivery Report 

Job Number: 37306 

. 

Vendor Truck Number 

I 

Ticket Number 



. 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN 61 GERE 
PROJECT: NOS INDIAN HEAD MD 

TCLP SILVER 
OBG-0207 

January 12, 1993 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumssy Road Suite 150, Columbia, MD 210451992 
(410) 730-8525 Fax (4101 997-2586 

January 12, 1993 

Client: O'Brien & Gere 

Project: NOS-Indian Head MD 

Case: OBG-0207 

Analysis: TCLP Silver 

Client ID 
Date Date Date 

AENM ID Samnled Received Analyzed 

STOCKPILE #7 398 01/07/93 01/08/93 01/12/93 
STOCKPILE #8 399 01/07/93 01/08/93 01/12/93 

Two soil samples were received and analyzed for TCLP Silver. 
TCLP results are reported in units of pg/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 Ms. Kristina Yamarik (410)730- 
8525. 

Report Released By ,g!L J~dh-L-~ski 

Ino ganic Laboratory Manager 
s' 



AHERICAN ENVIRONMENTAL NETWRK OF MARYLAND 
HETNCO BLANK AND XRECOVERY LCS 
__--_.____-__-____._____________ 

OCLEVEL : 2 
CLIENT: ogc- 0207 DATE: 12-Jan-93 

UNITS: ug/L IN LEACHATE 
******tC.*tt*******.********..*************************.*********.*****~*****.****~.*****... 

ANALYTE UETHW METHOO X RECOVERY 
BLANK LABORATORY 

CONTROL SAJ4PLE 
________-____-_____.---------------------.-----------------.-...-----------.---------------- 

SILVER 6010 400 102 



AMERICAN ENVIRONUENTAL NETMRK OF MARYLAND 

TCLP METALS 
---__--___._.__-_-*------------- 

PCLEVEL 2 
CLIENT: OgG-0207 DATE: 12.Jan-93 
AENW SAMPLE X: 398 
CLIENT SAMPLE #: STOCKPILE #7 UNITS: ug/L in LEACHATE 
.+C*******C+Ct+**.+*********************”***************************************.*************************~ 

ANALYTE WETHOO REPORT 
LIMIT 

SAMPLE 
RESULT 

___-____--.-___-_*------------------------------.-----------------.-----.--------------.-.----------------- 
SILVER 6010 500 400 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

_-_-.--_-------.-_--_l________l_ 

GCLEVEL 2 
OEG-0207 

. 
CLIENT: DATE: 12-Jan-93 
AENM SAMPLE #: 399 
CLIENT SAMPLE I: STOCKPILE #8 UNITS: dg/L in LEACHATE 
******+**********.*************~***************************.**********************.***************.******** 

ANALYTE HETHCO REPORT SAMPLE 
LIbiIT RESULT 

_______-________________________________---------------------------------- -~~~---...~-~......~_--I~~.~~~~~~~~~ 

SILVER 6010 500 csoo 



AMERICAN ENVIRONMENTAL NETWORK, INC. 
AMERICAN ENVIRONMENTAL NETWORK, INC 

CHAIN OF CUSTODY RECORD 
9151 Rumsey Road, Columbia. MD 21045 
(4 10) 730-8525 

PRESERVATION 

SAMPLE LOCATION 

lelinquished by: (Signature) 
0 

Relinquished by: (Signature) 
@ 

Date I Time Shipped via: 

lelinquished by: (Signature) 2 
0 

Received for Laboratory by: 
(Signature) 

Date / Time Shipping Ticket No. 

OK& b CCik ) 1% IQ3 \\a.$$ 
lelinquished 

c 

v: (Signature) 3 
0 

Date / Time Received by: (Signature) Remarks: 



OBG TECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Date: /- 7- 43 

Sample Number: 

Notes: &?&YY/ Z&-W - 

I: 
, 
I: 
, , L 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN & GERE 
PROJECT: NOS INDIAN HEAD 

TCLP SILVER 
OBG-0208 

January 20, 1993 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Road Suite 150. Columbia, MD 21045-1992 
(410) 730-8525 Fax (410) 997-2586 

January 20, 1993 

Client: O'Brien & Gere 

Project: NOS-Indian Head MD 

Case: OBG-0208 

Analysis: TCLP Silver 

Date Date Date 
Client ID AENM ID Sampled Received Analyzed 

STOCKPILE #9 739 01/14/93 01/18/93 01/20/93 
STOCKPILE #10 740 01/14/93 01/18/93 01/20/93 

Two soil samples were received and analyzed for TCLP Silver. 
TCLP results are reported in units of pg/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 Ms. Kristina Yamarik (410)730- 
8525. 

I 

Report Released By !/ Q;,:,,h -.L 7 
/' Joseph Dembowski 

Inorgadc Laboratory Manager 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

_______-_--_____________________________-------------------------------------.----------------------------- 
SILVER 6010 500 400 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

________-__--___________________ 

PCLEVEL 2 
CLIENT: O’BRIEN & GERE DATE : 20-Jan-93 
AENM SAMPLE #: 740 
CLIENT SAMPLE #: STOCKPILE #lo UNITS: ug/L in LEACHATE 
***t****t~.*ttt*~***~~*~~~~~~.~~~*..~~~~~~~~~~*~~~~~~**~~~~~~~~~~~~**.~~~~*~~.~~~~~~.~~~.*......~~.~.~~~.~. 

ANALYTE METHOD REPORT SAMPLE 
LlMlT RESULT 

______________________________I_________------------------------------------------------------------------- 

SILVER 6010 500 <500 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
HETHOO BLANK AND Y’cECOVERY LCS 
_________-_--___---_____________ 

WLEVEL: 2 
CLIENT: O’BRIEN 8 GERE DATE : 20-Jan-93 

UNITS: ug/L IN LEACHATE 
*t*t***t******tt******t*******tt*************************************************************** 

ANALYTE METHOD METHOO % RECOVERY 
BLANK LABORATORY 

CONTROL SAMPLE 
-______.________________________________---------------------------------------------------- 

Sl LVER 6010 400 89 



AMERICAN ENVIRONME”TAL NETWORK, INC. 

CHAIN OF CUSTODY RECORD 

AMERICAN ENVIRONMENTAL NETWORK, INC. 
9151 Rumsey Road, Columbia, MD 21045 
(410) 730-8525 

PRESERVATION 

SAMPLE NUMBER 

SPECIFY 
CHEMICALS 

REMARKS ADDED AND 
OR E 

E LOCATION D 
FINAL pH 

IF KNOWN 

‘-. 

/ 

’ * 

I i 

I 
I / 

-- - - 
I ..,‘: i I I 
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,A I 

’ ..- 
/ 

Time Received by: (Siynature) Relinquished by: (Signature) 
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Date / Time Shipped via: 

lelinquished by: (Signature) 2 
0 

Date / Time Received by: (Signatur:) Received for Laboratory by: Date / Time Shipping Ticket NO. 
(Signature) 

&; .i (*.,$ \ Ott , ,.LlA\K I] , ., I%5 ’ ,’ $h6 
telinquished by: (Signature) 

0 
Date / Time Received by: (Signature) Remarks: 



OBG TECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Date: /-/L/-f3 

Sample Number: J%~,=vu= #9 /B/o 

Sample Location , 

Time: A?22 p&J / 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN h GERE 
PROJECT: INDIAN HEAD 

TCLP SILVER, TOTAL SILVER, AND TSS 
OBG--0209 

January 22, 1993 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumsey Road Suite 150, Columbia, MD 21045-1992 
1410) 730-8525 Fax (410) 997-2586 

January 22, 1993 

Client: O'Brien & Gere 

Project: Indian Head MD 

Case: OBG--0209 

Analysis: TCLP Silver, Total Silver, and TSS 

Client ID 
Date Date Date 

AENM ID Sampled Received Analyzed 

STOCK PILE #ll 908 01/15/93 
STOCK PILE fl2 909 01/16/93 
STOCK PILE #13 910 01/16/93 
STOCK PILE #14 911 01/16/93 
STOCK PILE #15 912 01/16/93 
STOCK PILE #16 913 01/17/93 
STOCK PILE #17 914 01/18/93 
COMPOSITE #3 915 01/18/93 
TRIP BLANK 916 oi/ia/93 

01/20/93 01/21-01/22/93 
01/20/93 01/21-01/22/93 
01/20/93 01/21-01/22/93 
01/20/93 01/21-01/22/93 
01/20/93 01/21-01/22/93 
01/20/93 01/21-01/22/93 
01/20/93 01/21-01/22/93 
01/20/93 01/21-01/22/93 
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 pg/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 Ms. Kristina Yamarik (410)730- 
8525. 

Report Released By (J&A /f-JJ!& - i 
/ Jos&h Dembowski 

ic Laboratory Manager 



AMERICAN ENVIRONMENTAL NETUORK OF MARYLAND 
ANALYTICAL REPORT 

CLIENT: O’BRIEN & GERE 

PROJECT : INDIAN HEAD 

CONTRACT NO: OBG--0209 

REPORT PREPARED BY < 
JP ,\ 

DATA RELEASED BY L , 

COMPOSITE #3 915 4 mg/L 

TRIP BLANK 916 HOLD 



- 

AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
INORGANIC DATA ANALYSIS 

------.--_--_____-______________ 

--____--__--_____--_____________________-------------------------------.----------------------------------- 
SILVER 6010 10 <lo 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
METHOD BLANK AND XRECOVERY LCS 
_____________---__-_------------ 

QCLEVEL : 2 
CLIENT: OBG- -0209 DATE: 22-Jan-93 

WATER UNITS: ug/L = PPB 
**tt**********t.******tCt***2******tt***~~~~~*.~*~*.~~~~~~~~~~~~~*...~~~~~~....~~~~~~~~*~~~. 

ANALYTE HETHCO METHOD % RECOVERY 
BLANK LABORATORY 

CONTROL SAMPLE 
___-_-____._____-__________________ __________-_________------------------------------------- 

SILVER 6010 cl0 96 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

__---._----_.____--.------------ 

OCLEVEL 2 
CLIENT: OBG- -0209 DATE: 22-Jan-93 
AENM SAMPLE #: 908 
CLIENT SAMPLE #: STOCK PILE #ll UNITS: ug/L in LEACHATE 
********t****t***tt**+******************~*~~~*~.~~~*~~~~~~~~~~~~~~*~~~~~.*~~~.~~~~~*~~~~~*~~~,.~.~~~~~..~~. 

ANALYTE METHOD REPORT SAMPLE 

LIMIT RESULT 

__.-_-_____-_______-------------------------------------------------.------------------.------------------- 
SILVER 6010 500 <so0 



AMERICAN ENVIRONMENTAL NETWRK OF MARYLAND 
TCLP METALS 

PCLEVEL 2 
CLIENT: OBG- -0209 DATE: 22-Jan-93 
AENM SAMPLE #: 909 
CLIENT SAMPLE #: STOCK PILE #12 UNITS: ug/L in LEACHATE 
t+Ct*,**t+**~+t********,l****,,tt***Clt*.~.~*~~~*~*~~~~~~*~*~*~~******.**~~~****~~*~**~***.**~~.*~**~~***~~ 

ANALYTE METHCO REPORT SAMPLE 
LIMIT RESULT 

___________________---------------------------------------------------------------------------------------. 
SILVER 6010 500 <so0 



AMERICAN ENVIRONMENTAL NETMRK OF MARYLAND 
TCLP METALS 

_______-_.----_-________________ 

PCLEVEL 2 
CLIENT: OBG- -0209 DATE: 22-Jan-93 
AENM SAMPLE #: 910 
CLIENT SAMPLE #: STOCK PILE #13 UNITS: ug/L in LEACHATE 
**************tZ*~+*~~~*~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~*~~~~~~~~~~**~*~~~~~..~*~~*~*~~~*~*~~~*~~~*~~~~~*~~ 

ANALYTE METHOO REPORT SAMPLE 
LIMIT RESULT 

----_--_________________________________----------------- ____________________------------------------------ 
SILVER 6010 500 (500 



AMERICAN ENVIRONMENTAL NETUORK OF MARYLAND 
TCLP METALS 

____________________------------ 

QCLEVEL 2 
CLIENT: OBG--0209 DATE: 22-Jan-93 
AENM SAMPLE #: 911 
CLIENT SAMPLE #: STOCK PILE #14 UNITS: ug/L in LEACHATE 
C***+*t***t+t***tt***~~~~~~**~~~~~~~*~~~**~~*~*~~*~*~~~*~*~~*~***~*~~~~~~~~~***~~~~~*7~~~~~*~~~n~~~~~~**~*~ 

ANALYTE METHOD REPORT SAMPLE 
LIMIT RESULT 

__---_____-_______._____________________------------------------------------------------------------------- 
SILVER 6010 500 <so0 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

__-.___---.__-_--_______________ 

PCLEVEL 2 
CLIENT: OBC- -0209 DATE : 22-Jan-93 
AENM SAMPLE #: 912 
CLIENT SAMPLE #: STOCK PILE #IS UNITS: ug/L in LEACHATE 
**************t*t****~*.~~..~..~~~~~~~~~~~*~~~~.~~*~~~~.~~~*~~~.~~~~~~~~~~*~~~~.~~~~*~~~~~~~~~~..~~~~*..~** 

ANALY TE METHOD REPORT SAMPLE 
LIMIT RESULT 

--------___________---------------------------------------------------------------.------------------------ 
SILVER 6010 500 400 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
TCLP METALS 

____--__-__----____------------- 

QCLEVEL 2 
CLIENT: OBC- -0209 DATE: 22-Jan-93 
AENM SAMPLE #: 913 
CLIENT SAMPLE #: STOCK PILE #16 UNITS: ug/L in LEACHATE 
****+*************ttt******************************,*************************.~****~*~~********************** 

ANALYTE METHOD REPORT SAMPLE 
LIMIT RESULT 

---_-_-____--______-____________________------------------------------------------------------------------- 
SILVER 6010 500 <500 



AMERICAN ENVIRONMENTAL NETUORK OF MARYLAND 
TCLP METALS 

____-.--__-______--_-.---------- 

PCLEVEL 2 
CLIENT: OBG- -0209 DATE: 22-Jan-93 
AENH SAMPLE #: 914 
CLIENT SAMPLE #: STOCK PILE #17 UNITS: ug/L in LEACHATE 
***~tt*ttttt*****+**~~~************CC***~~~~*~*~~*~~*~~****~**~~**~~~*~*~**~**~~~*~~***~~~~~*~***~*~~~*~~ 

ANALYTE METHOD REPORT SAMPLE 
LIMIT RESULT 

----_--__------_.__-----.-------------.-------------------------------------------------------------------- 
SILVER 6010 500 <500 



AMERICAN ENVIRONMENTAL NETUORK OF MARYLAND 
METHOD BLANK AND XRECOVERY LCS 
___-_--------_--________________ 

QCLEVEL : 2 

CLIENT: oBc--0209 DATE : 22-Jan-93 



AMERICAN ENVIRONMENTAL NETWORK, INC. 
AMERICAN ENVIRONMENTAL NETWORK, INC. 
9151 Rumsey Road, Columbia, MD 21045 

CHAIN OF CUSTODY RECORD (410) 730-8525 

PRESERVATION 

SAMPLE NUMBER 

, 
.~-.- 

I . 

I 

Relinquished by: (Signature) @ Relinquished b : (Signature) @ 

a 

Date / Time Shipped via: 

;;;;qqL$4 -_-rc---. ’ 

Relinquished by: (Signature) 
0 l Date I Tim2 

,Received by:&ignature) Receided for Laboratory by: Date / Time Shipping Ticket NO. 

(Signature) 

--y-y . ,Af. _ i t Lc i ‘Jc’7J T,‘dt, 

Relinquished by: (Signature) 
1 

0 
Date / Time Received by: (Signature) Remarks: ;/ 

c 
! 



OBG TECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Date: j-/s - $?? Sample Location: cI5$dL&& 

I 



Date: j-16 - $!3 

OBG TECHNICAL SERVICES 

DAJLY SAMPLE AiVD AiiALYSIS REPORT 

Sampfe Location: 



OBG TECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Date: /- &‘- % SampIe Location: 

Sample Number: / 
/ 

I 



ORG TECHNICAL SERVICES 

DAILY SAiMPLE AND ANAIiYSIS REPORT 

Date: A/?- 93 Sample Location: c%&&7 .c??! 

Sample Number: J&&.&& 76 - Time: a!do,pm . 



OBG TECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Date: A/$ -93 Sampie Location: ’ , I 

Sample Number: ’ Time: /f~~~,~~ ,-d%$d 97 



AMERICANENVIRONMENTALNETWORK OF MARYLAND 
ANALYTICAL REPORT 

O'BIREN & GERE 
PROJECT: N.0.8. INDIAN BRAD MD 

TCLP SILVER L TSG 
OBG-M O';lC'l 

December 15, 1992 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumssy Road Suite 150. Columbia. MD 210451992 
(410) 730-8525 Fax (4101 997-2588 

December 15, 1992 

Client: O'Brien & Gere 

Project: N.O.S. Indian Head MD 

Case: OBG-W cJi:a 

Analysis: TCLP Silver & TSS 

Client ID 
Date Date Date 

AENM ID SamDled Received Analyzed 

STOCK PILE fl 17624 12/08/92 12/08/92 12/10/92 
COMPOSITE Pl 17625 12/08/92 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 pg/l 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 
needed please feel free to contact Ms. Kristina Yamarik (410)730- 
8525. 

Report Released By 
/ 

Inorganic Laboratory Manager 



AMERICAN ENVIRO)(IIENlAL NETUORK OF MARYLAND 
ANALYTICAL REPORT 

CLIENT: O’BRIEN & GERE 

PROJECT: N.O.S. Indian Heed M REPORT PREPARED BY 

COWTRACT NO:OBG-0133 DATA RELEASED BY 

REPORTING DATE: 15Dee-92 MATRIX: UATER 
*~***C***Ct*****+*************~***.**.*****.*.**********.*****.*~4***~********~..~**..***************.***.*.************~*~. 

CLIENT ID: 
AENW ID: 

TOTAL SUSPENDED SOL IDS 

COMPOSITE #l 
17625 

DETECT ION 
LIMIT L 

UNITS 
-m-emmww 

6.0 MC/L 550 MG/L 



AMERICAJI ENVIRONMENTAL NETWRK OF MARYLAND 
TCLP METALS 

QCLEVEL 2 

CLIENT: O’BRIEN L CERE DATE: 15-Dee92 

AENM SAMPLE #: 17624 

CLIENT SAMPLE #: STOCK PILE #l UNITS: ug/L in LEACHATE 
*******ttttt*********~**~*~*~***************************“**********~****.********.***~*****.********* 

ANALYTE HETIIOO REPORT SAMPLE 

LIMIT RESULT 

SILVER 6010 so0 400 



, 

AMERICAN ENVIRONMENTAL NETUDUK OF NARYLAND 

TCLP METALS 

QCLEVEL 2 
CLIENT: O’BRIEN L GERE DATE : 15-0.x-92 
AENM WPLE X: 17625 
CLIENT SAMPLE #: CDUPOSITE 111 UNITS: ug/L in LEACHATE 
****m********,tt*******~**************.****.*4*******.***..*******************************.*..***.*******. 

ANALYTE HETHCO REPORT SAMPLE 
LIMIT RESULT 

SILVER 6010 so0 400 



CHAIN OF CUSTODY RECORD (41d)'730-85'25 

;ERVATION 

SPECIFY 
CHEMICALS 
ADDED AND 

FINAL pH 
IF KNOWN SAMPLE NUMBER 

. 
i 

1 , 
Relinquished by: (Signature) Date / Time Shipped via: 
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% ?‘.Ec , ir-.. jl ,I 

Received for Laboratory by: Date / Time Shipping Ticket No. ^ 
_I 
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Relinquished by: (Signature) 
0 
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OBG TECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Date: d?‘-9-72 Sampfe Location:&&& & / 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN & GERE 
PROJECT: NOS INDIAN HEAD MD 

TCLP SILVER AND TSS 
OBG--0206 

January 11, 1993 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

9151 Rumssy Road Suite 150, Columbia, MD 21045-1332 
(410) 730-8525 Fax (410) 997-2586 

January 11, 1993 

Client: O'Brien & Gere 

Project: NOS-Indian Head MD 

Case: OBG-0206 

Analysis: TCLP Silver and TSS 

Client ID 
Date Date Date 

AENM ID Samoled Received Analyzed 

STOCKPILE #6 306 01/06/93 01/07/93 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 pg/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 Ms. Kristina Yamarik (410)730- 
8525. 

Report Released By 

Inorganic Laboratory Manager 



AMERICAN ENVIRONMENTAL NETUORK OF MARYLAND 
l4ETHOD BLANK AND XRECDVERY LCS 
__________----------------.----- 

PCLEVEL : 2 
CLIENT: OBG--0206 DATE : 11-Jan-93 

UNITS: ug/L IN LEACHATE 
**************t***********************.****************************.***..**************..*** 

ANALYTE METHOO HETHOO X RECOVERY 
BLANK LABORATORY 

CONTROL SAMPLE 
________________________________________-.- ---_.--______________I__________________--------- 

SILVER 6010 400 113 



AMERICAN ENVIRONMENTAL NETUORK OF MARYLAND 
TCLP METALS 

.__----_----___-_____11___1_____ 

DCLEVEL 2 

CLIENT: me-0206 DATE: ll-Jan-93 

AENM SAMPLE t: 306 
CLIENT SAJtPLE #: STOCKPILE k’6 UNITS: ug/L in LEACHATE 
+~~**~~*t~~~~+~T***~~~~*~~**~*~*~*~*~~~~~~~~~~~**a*~*,~~~*~*~~~*~~*~~~~~~~~~~~*~~~~***~nan~~~~~T8~*~~~~~9~~ 

ANALYTE METHOD REPORT SAMPLE 

LIMIT RESULT 

~~~~~~~~------- _____.--_-_________-________I___________---------.----..----- ____----____-_------___llll_l__ 

SILVER 6010 500 400 



AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

CLIENT: O’BRIEN & CERE 

PW JECT : NOS INDIAN HEAD MD REPORT PREPARED BY 
1 

CONTRACT NO:OBG-0206 DATA RELEASED BY 
d= 

REPORTING DATE: ll-Jan-93 MATRIX: WATER 
.**+*+****+*********.**********************************.***********.********************.~*...*.~*.***~***.~...****~***.*~.*.. 

CLIENT ID: 
AENM IO: 

PARAMETERS 
---------- 

TSS 

DETECTION 
LIMIT & 

UNITS 
-_-_--_- 

4.0 MC/L 

COMPOS I TE I2A 
307 

637 



AMERICAN ENVIRONMENTAL NETWORK, INC. 
AMERICAN ENVIRONMENTAL NETWORK, INC 

CHAIN OF CUSTODY RECORD 
9151 Rumsey Road, Columbia, MD 21045 
(4 10) 730-8525 

PRESERVATION 

SAMPLE NUMBER 

I 
SPECIFY 

CHEMICALS 
ADDED AND 

DATE TIME MATRIX 

- __-.__._-- -_- .- 

-.- __.. 

-_I-. __-I-__~ - 

.-.~ __~---.__ 

_- . ..- __ 

..- __..-. -- -.- -- 

/ 
I 

A 
Relinquished by: (Signature) 

@ 
Date / Time Shipped via: 

Date / Time F)!z ceived 
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Received for Laboratory by: Date / Time Shipping Ticket No. 

/a:Sf 

?linquished 
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‘*: (Signature) @ Date / Time Received by: (Signature) &marks: / 



OBG TECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Date: /- 6 - $3 

---..-_----- ----. -_.____- .-- 
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AMERICAN ENVIRONMENTAL NETWORK OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN L GERB 
PROJECT: OBG TECBXICAL SERVICES 

TCLP SILVRR 
OBG-0203 

December 16, 1992 



AMERICAN ENVIRONMENTAL NETWORK, INC. 

91 Sl Rumsey Road Suite 150. Columbia, MD 21045-l 992 
(410) 730-8525 Fax (410) 997-2588 

December 16, 1992 

Client: O'Brien & Gere 

Project: OBG Technical Services 

Case: OBG-0203 

Analysis: TCLP Silver 

Date Date Date 
Client ID AENM ID Sampled Received Analvzed 

STOCKPILE #2 17749 12/14/92 12/14/92 12/16/92 

One soil sample was received and analyzed for TCLP Silver. 
Results are reported in units of c(g/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 information is 
needed please feel free to contact Ms. Kristina Yamarik (410)730- 
8525. 

Report Released By 
3 

Inorgdnic Laboratory Manager 



MRICAN ENVIROLUlENTAL YETWRK OF UARYLANO 

TCLP METALS 
HETHQ) 8WK AK) XRECWERY LCS 
___.______---.-____------....--. 

QCLEVEL : 2 
CLIENT: O’BRIEN & GERE DATE: 16kc-92 

UNITS: ug/L IN LEACHAYE 
*---*--**mm t-*~*~~.*-..~~~~“***.*..**~. 

ANALYYE METHOD WETHCO X RECOVERY 

BLANK LABORATORY 
CONTROL SAJ4PLE 

---------------___----------------------------------------------------------*------------.-- 

SILVER 6010 400 108 



MERIUY ENVIRWENTAL NETUORK OF MARYLAND 

YCLP METALS 
___--___-----______-____________ 

DCLEVEL 2 
CLIENT: O’BRIEN L CERE DATE: 16.Dee-92 

AENM SAMPLE 1: 17749 
CLIENT SAMPLE t: STOCKPILE #2 UNITS: ug/L in LEACHATE 
-m--n-- nn**m+mm-nrmrrm ~*n******~*.*.**“..** 

ANALYTE WETHQ) REWRT SAJWCE 

LIMIT RESULT 

SILVER 6010 500 400 



.Jt.J, ,,U,,l.lk.)l ll”““, YYIUIIIVIU, ..a- L... 1- 
CHAIN OF CUSTODY RECORD (4 10) 730-8525 
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QBG TECHNICAL SERVICES 

DAILY SAMPLE AXD ANALYSIS REPORT 

Date: / 2 -/‘4/-q Sampie Location: &&UG 444k 

Sample Number: & #2 - ’ Time: /f/” ,: . --. 



. 

ANERICAN EWIRONXENTAL NETWORX OF MARYLAND 
ANALYTICAL REPORT 

O'BRIEN L GERE 
PROJECT: NO8 INDIANHEAD MD 

TCLP SILVER 
OBG--0204 

December 18, 1992 



AMERICAN ENVIRONMENTAL NElVVORK,INC. 

9151 Rumtoy Road Suite 150. Columbia, MD 21045-l 992 
(410) 730-9525 Fax (4101 997-2586 

December 18, 1992 

Client: O'Brien C Gere 

Project: NOS Indian Head MD 

Case: OBG--0204 

Analysis: TCLP Silver 

Client ID 

STOCXPILE P3 17844 12/16/92 12/16/92 12/17/92 
STOCKPILE P4 17845 12/16/92 12/16/92 12/17/92 

Date Date Date 
AENM ID Samoled Received Analvzed 

PIdO 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 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 



AMERICAN ENVIRCUHENTAt UENollX OF MARYlAM 

1cl.P m3ALS 

QCLEVEL 2 

CLIENT: ORG--0204 DATE: 18-kc-92 
AENH SAMPLE t: 17844 
CLIENT SAMPLE I: STOCKPILE #3 unITS: WI/L In LEACWTE 
-**-m-n---m- nn*.tttm*“~nn..n****..n....*.. 

ARALYTE WETHW REmT SNIPLE 
- LIMIT RESULT -- 

--__--__--_________-------------------------------------------------------- __--_--_--__--_-___--*---------- 
SILVER 6010 SO0 400 



AHERIW ENVIRCUMEYTAL NETYOAK OF MARYLAND 

TCLP METALS 
__--___--__---_-._..____________ 

QCLEVEL 2 
CLIENT: OBG- -0204 DATE: 18-Dee-92 

AE)uI SAWLE #: 17845 
CLIENT SAMPLE 1: STOCKPILE #4 UNITS: ug/l in LEACHATE 
**tin----- nn-m- ~t~.*n.*~n.~n*~.*-n-n~n***..... 

ANALYTE HETHW REWRT SMPLE _- 
LIIIIT RESULT 

_-___---___--____-__-------------------------------------------------------- _____-__------._-_-____________ 
SILYER 6010 500 400 



AWERICAR ENV1ROWENTAl NE-K OF MARYLANO 

NETIIW 8lANK AND XRECOVERY LCS 
--.------________-_I____________ 

PCLEVEL: 2 
CLIENT: WC- -0204 DATE: 18.Dee-92 

UNITS: ug/l IN LEACHATE 
-r~.~.rrr*+-rrr++ma, -"t.***~t*tt.t..- l *~tm~t~*H*..t*~.****.** 

ANALYTE IIETHQ) METHQ) X REWVERY 
BLANK LARORATORY 

CONTROL SMPLE 
----------------------------------------------------------------.--------------------------- 

SILVER 6010 400 98 
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OBG TECHNICAL SERVICES 

DAILY SAMPLE AND ANALYSIS REPORT 

Sample Location: c?&d~G %?A 6 

Sample Number: .&&d *s+*y - Time: . /:3L+ 



.\.I Transmittal Form 
k-- " -F 

Number: \..- 

Prom: :,j/ .y 
(Submital Log) 

(Contractor) 
Date: :'/ .,i 2 -7 

_' 
Tit-e: ;' ,/' : ,+ , , ;,: ' ./; ,?, ,, .z/' ' , , ,;j.# -,.,8 .",. ,..I 

, 
Subj: Submittal for Contract " ,:I., ('/ I') -L/L/ in accordance with 

Specification Section II ?.- J i Paragraph(s) L 4. / 

Transmitted Herewith are: 
For: ( )Acceptance or Approval ( )clarification p<) f I.-* ,f I : r* '.A, ,,J , 

I hereby certified that the (equipment)(material)(article) shown k - 

and marked in this submittal is that proposed to be incorporated 
into this contract, 
specification, 

is in compliance with the contract drawings and 
can be installed in the allocated spaces, and is 

submitted for Government approval. 
ContractorsSignatureandcertification: Y&f! .;I ;; _ , ;tfl ,,i ,',,, 

/ , 

From: ROICC Code Date: , .'. ! 
To: I ,.. .- 

for review and comments no later than 

------------------------------------------------------------------- 

From: I';> ,3 li / , /p,; Afi .:, Date: .i 'J;,+,/&, ,. 
To: ROICC Cod'e /: i'/: ‘/ if, / -. 

x 
Approved;(.) Returned for Corrections;( ) .Disapproved; 
Approved, as noted; ( ) 

Remarks: 

+ 
I I 

From: ROICC Code (37&B/0 :' ( T. 
To: Joc3ur 

/ -.Date:y-23 72. 

Submittal is: ( Approved; ( ) returned fo? correction; 
Approved.as noted; ( ) Disapproved; 

0 
Remarks: 

ROICC 1 (re$&/92) 





SUIlCONTRACTOR'S C~RTIC;'ICf\TlON 

/- Shop Dracing = 
I i 

Certification 

that this submittal and/or shop drauing: 

Meets or esceeds the contract drawings and 
specifications without exception- 

Meets the contract drauings and specifications 
except as hereby noted in our cover letter dayed 

, describing said dcviatlons 
for approval. 

"-/.q- jg 
AUTHORIZED 

DATE 1 SIGKATURE 
./' 

/ 

Oh'E COPY OF THIS CERTIFICATION MUST BE ATTACHED TO EACH COPY 
OF YOUR SUBHITTAL. 

JUWFTl INCORFQRATED 
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:.: : ..:::: 

COMPACTION TEST 
HoinUre/Deneity Relationship 

PiK&‘ECT VXLLAGE LAKE APARTHENTS 

SAKPLS MCATIOH REDDISH BROh?J CLAYEY SAND 

LAB NO. _ 92-028 

DATE 06-11-92 

Cylinder No. 
I 1 -v 

VOltUS? 
I 

- cu. Ft. a/30 
I I. 

I a 

l/30 l/30 l/30 t/30 
Xethod of Comptrctfon ASTM O-1557 n-1557 n-1557 n-zss7 D-ASS 

Wt. CylLnder 4 
Sol1 (Ibe.) 13.19 13.67 1 13.82 23.71 13.65 

WC. Cyltndcr (Iba.) 9.28 3.28 9.28 9.28 9.28 
1 Wt. Compacted SoLl (lbs.) 3.91 4.39 4.54 4.43 I 4.27 

Unit Wt. Vet (lbs./cu. ft.) 
i , 

117.3 131.7 136.2 132.9 128.1 

Water Content (8) 6.4 10.0 12.2 14.3 17.7 

Unit Wt. Dsy (Ibs./cu. ft.) 110.2 119.7 I 121.4 
I 116.3 I ml.8 

124 

118 

116 

Water Content ($1 



_:. 

:.: 1.: 

fiB TAYLOR ENGINEERIl~G, IN+., 
317 crmt Wlr Laae 

LfiXDXlOR PASX , - 2cm3 

COMPACTION TEST 
MoioturdDsnoity Eclationohip 

PROJECT VILLAGZ LAXE APARTMENTS 

ShHPLE LO-TION SANDY BANR RUN GRAVEL 
LXB x0. 92-028 

DATE 07-10-92 

128 

124 

118 

I 1 2 3 

33 l/13,33 l/13.33 

7-C D-1557-c n-lSS?- 

Cylinder No. -- 
* 

VdlUlZG - cu. Ft. 4 1 S 
l/13. l/13.33 

Method of Compaction 
vu.33 

ASTX D-15s: C D-lS53-c n-1sst-c 

Wt. Cylinder + Soil (lb3.) 22.42 22.65 I 33.65 22.9s 1 22.86 wt.. Cylindc\t (lbe.) 
12.47 12.47 12.47 12.47 12.47 

Ht. Canpactod Sod.1 
(lba.) 9.95 t 10.18 10.6'8 10.58 I 10.39 

Unit Wt. Wet (lbs,/cu. ft.) 132.6 135.7 141.0 139.7 138.5 

Water Content (%I I 8.5 
A I 

9.1 11.0 12.4 I 13.8 

Unit Wt. Dry (Ibe./cur ft.) 122.2 I 124.4 I 127.0. 124.3 121.7 

'6 



L 

DE 
a BOB TAYLOR ENGINEERING, INC. 
I GEOTECHh’ICAL SERVICES . MATERIALS TESTING 

ROBERT F. TAYLOR. P.E. 
PRESIDENT 

317 GREAT MILLS LANE 
LEXINGTON PARK. MD 20653 

(301) 862-4300 l (301) 932-5575 

September 9, 1992 
Job No. 92-166 

Raye Vest Excavating, Inc. 
P. 0. 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 D-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 

Should you have any questions or concerns , please don't hesitate to 
call. 

Robert F. Taylpr, P.E. 
President 

Enclosures 



r: E BOB TAYLOR ENGINEERING, INC. 
GEOTECHSICAL SERVICES l MATERIALS TESTING 

ROBERT F. TAYLOR. PE. 
PRESIDENT 

317 GREAT MILLS LANE 
LEXINGTON PARK. MD 20653 

(301) 86-l-4300 l (301)932-5575 

ASTM C-136 
TESTS ON FINE AGGREGATE FOR SIEVE ANALYSIS 

CLIENT: RAYE VEST EXCAVATING, INC. JOB NUMBER: 92-166 

PROJECT: MISCELLANEOUS SOIL TESTING 

DATE OF TESTING: AUGUST 31, 1992 

SIEVE NUMBER: TWO 

MATERIAL: SM 

SAMPLE LOCATION: RAYE VEST GRAVEL PIT 

SIEVE WT. G % % PASS % RET. 

l/2" 

No. 4 

No. 40 

No. 200 
Elut. 

TOTAL 267.40 100.00 

49.60 18.55 81.45 18.55 
. 00 -00 81.45 18.55 

13.90 5.20 76.25 23.75 
.oo 00 

6:77 
76.25 23.75 

18.10 69.48 30.52 
-00 -00 69.48 30.52 

55.60 20.79 48.69 51.31 
130.20 48.69 . 00 100.00 

U.S. STANDARD Sl EVES 

GRAVEL SAND SILT CLAY 
SIZE ( INCXESl 51 EYE NUMBER 

COARSE TO UEOIUM FINE 

40 60 



BOB TAYLOR ENGINEERING, INC. 
GEOTECHNICAL SERVICES l MATERIALS TESTING 

ROBERT F. TAYLOR, PE 
PRESIDEKT 

CLIENT: 

PROJECT: 

DATE SAMPLE: 

SAMPLE 
LOCATION: 

Liquid Limits (LL) as per ASTM D-4318-84 

317 GREAT MILLS LANE 
LEXINGTON PARK. MD 10~53 
(301) 862-4300 l (301)932-5575 

Raye Vest Excavating, Inc. JOB NUMBER: 92-166 

Miscellaneous Soil Testing SAMPLE NUMBER: TWO 

Auqust 27, 1992 DATE TESTED: 08-31-92 

Raye Vest Gravel Pit 

RESULTS OF LABORATORY TESTING 

Plastic Limits (PL) as per ASTM D-4318-84 

PL = 27 

Plasticity Index (PI) = LL - PL 

PI = 8 

: -* . . . -,, -;.b, . - - - . . .,.“ . I. ,' . 
-__,_ *\- . ., -. ., 

Soil Description: 

Orange/Brown Fine 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, SC by ASTM D-2487. 



BOB TAYLOR ENGINEERING, 
317 Great Mills Lane 

I,WINGTON PARK, MARYLAND 20653 

(301) 862-4300 
(301) 932-557s 

INC. JOB NO. 

92-166 
DATE 

08/27/92 
PROJECT 

MISCELLANEOUS SOIL TESTING 
LOCATION 

RAYE VEST EXCAVATING, INC. 

WALDORF, MARYLAND 
PRESENT AT SITE 

CARL LEACH 

P. 0. BOX 669 

WHITE PLAINS, MARYLAND 20695 I 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. 

Cl 
o&h zi, 

REVIEWER'S INITIALS 



Transmittal Form Number: ,,- / .- 
. 

: y.&>/' _ 

From: : I ,. :I/ ::I, : 
(Submital Log) 

Date : :i,-'. .,I > . I 
0 r (Contr.ic'tor) ,' 

Title: ;"~ ,/' , ,f' , , gj /; ,?, ,I ,/I' ' , ' I .,*I ,' ;'- ' ,' .I 
/ 

Subj: Submittal for Contract ?',:s., (*i ,,-) -.yi/ in accordance with 
Specification Section , ?,-: i Paragraph(s) L 4. / 

Transmitted Herewith are: 
For: ( )Acceptance or Approval ( )clarification v) .- i. ,i : : ,/ "A' ,,d /' 

I hereby certified that the (equipment)(material)(article) shdwn R * 

and marked in this submittal 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 for Government approval. 

ContractorsSignatureandcertification: ;'4! ..;Y I)-, .+//..j 
/ / / r'. 

From: ROICC Code 
To: 

Date: , :. I; ,, 
I i- i .- 

for review and comments no later than . 

-___--------------------------------------------------------------- 
From: 
To: 

,(> J d / :. ,*i;:‘.; f& .,:, Date:: 27 I;,-7 : G? 
ROICC Code ': 7 , / / -. 

I? 
Approved;(.) Returned for Corrections;( ) .Disapproved; 
Approved, as noted; ( ) 

Remarks: 

, 
., , ..- 

d 
?’ 

From: ROICC Code (34&&/O : :' 
To: +&X-tr 

'~-..Dat&:y-23- 72 

Submittal is: ( Approved; ( ) returned fo? correction; 
Approved.as noted; ( ) Disapproved; . 

Remarks: 

ROICC 1 (re&!5/92) 





Specification Section &?!2 I /=/L / /%v~=lwL 

/? 
Shop Drawing * 

/ L 

Certification 

I here9 certif) that this submittal and/or shop drawing: 

t-teets or esceeds the contract drawings and 
specifications without exception. 

fleets the contract drawings and specifications 
except as hereby noted in our cover letter dated 

, describing said deviations 
for approval- 

ONE COPY OF THIS CERTIFICATION HUST BE ATTACHED TO EACH COPY 
OF YOUR SUBHITTAI.,. 

It is herebb gtifwci t?ut the (msterial) lrnuipmentl shown and marked in this submitt&shop 
C!;w~ngs,c~t~log guf(s),e!c., and. dpWWed / p:au?wfl to ~eiIIcOriXXatedifltOCont~ 
Ntlmbar 00 I -&‘q,d 
a&hcations. and can be insiailed m 
fof USC 

Authorized Reviewer 

.+. - _- I 
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.I . . . . . ::: 

flB TAYLOR ENGINEERING, IN- 
117 4mot HillA Lx!- 

LwIXCX?1 PARX, lum-ub!! ZOSSI 

COXPACTION TEST 
Holmure/Denelty Relatiomhip 

P’i\WECT VILLAGE LAKE APARTMENTS LAB h'0. - 92-028 
SAtirLS MCATION >EODSSH EROKN CLAYEY SRND DATE 06-11-92 

CyLindor Ho. 

v01um - cu. bt, 
I 1 I 2 3 4 5 

a/30 I./30 I l/30 l/30 l/30 
t n-lF;S7 n-1 :z7 I n-i 4:7 1 n-r et Xechod of Compaction ASTM n-1557 - ---. - e-w, I - m-w, u-*44 

Wt. CylFnder + Sol1 (Iba.) 13.19 I 13.67 13.82 13.71 
WC. CyILndsr I 

I 13.65 

(lbs. ) 9.28 9.28 9.28 9.28 9.28 

Ht. Com_oactcd SoLl (lbs. ) 3.91 I 4.39 4.54 4.43 4.27 

Unit Wt. Wet (lbs./cu. ft.) 117.3 131.7 136.2 132.9 128.1 

Water Content (a) 6.4 10.0 12.2 14.3 17.7 

Unit Wt. Dgy (lbs./cu. ft.) I 110.2 I 119.7 t 121.4 I 116.3 ) 108.8 

:.:,: l.. y <: :I .: *:: I 
! 

124 

118 

116 

5 11 13 15 17 19 21 

F 

T 



I., 

;;. 4 

% 

: 

.:. 
. . 

:.: 
:.: 
:” 

COME'ACTION TESS 
Hoieturc/Dsnoity Rolationahip 

PROJECT VILLAGE LAKE APARTMENTS 

sNiPLe LOCATION SANDY BANX RUN GRAVEL 

LAB NO. 92-028 

DATE 07-10-92 

Cylinder No, 

vdhlt3 - Co. Ft. 

Method of Compact i 

1 2 I 3 4 5 
l/13.33 1113.33 l/13.33 1113.33 l/13.33 

1 
On ASTX 

I 
1 D-Xff-C 1 D-1557-c 1 D-1557-C 1 D-1557-C f n-15~74 

1 
A9 I 22.65 

I j 
- v-v. v 

Wt. Cylinder + Soil (Ibs.) I 22.-m 33.05 22.9s I 22.86 
Wt , Cylinder (Ibe. ) 12.47 12.47 12.47 12.47 12.47 
Ht. compacted SoFl (lba.) 

9,95 10.18 20.58 10.48 
Ur+t Kt. Wet I I 

I IO.39 
(lbs./cu. ft.) 132.6 135.7 141.0 139.7 138.5 

Water Ccmtcnt (%I 8.5 9.1 11.0 12.4 1 13,9, 
I I I I I 

m-w- 

t'nlt Wt. Dry (lbe./cu. ft,) I 122.2 I 124.4 1 127.0. f 124.3 I 121.7 

126 

124 

122 

118 

.f 1 

T 

w 

T 

L 

B 

S 

/ 

C 

0 

T 

‘6 



- 
DE P BOB TAYLOR ENGINEERING, INC. 
1 GEOTECHNICAL SERVICES l MATERIALS TESTING 

ROBERT F. TAYLOR. P.E. 317 GREAT MILLS LANE 
PRESIDENT LEXINGTON PARK. MD 20653 

(301) 862-4300 l (301) 932-5575 

September 9, 1992 
Job No. 92-166 

Raye Vest Excavating, Inc. 
P. 0. 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 D-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 

Should you have any questions or concerns, please don't hesitate to 
call. 

Robert F. Taylpr, P.E. 
President 

Enclosures 



DIE II BOB TAYLOR ENGINEERING, INC. 
1 GEOTECH?I'ICALSERVICES l MATERIALSTESTING 

ROBERT F. TAYLOR. PE. 317 GREAT MILLS LANE 

PRESIDENT LEXINGTON PARK. MD 20653 

(301) 862-4300 l (301) 93-l-5575 

ASTM C-136 
TESTS ON FINE AGGREGATE FOR SIEVE ANALYSIS 

CLIENT: RAYE VEST EXCAVATING, INC. JOB NUMBER: 92-166 

PROJECT MISCELLANEOUS SOIL TESTING SIEVE NUMBER: TWO 

DATE OF TESTING: AUGUST 31, 1992 MATERIAL: SM 

SAMPLE LXATION: RAYE VEST GRAVEL PIT 

SIEVE WT. G % % PASS % RET. 

l/2" 

No. 4 

No. 40 

No. 200 
Elut. 

49.60 
. 00 

13.90 
.oo 

18.10 
.oo 

55.60 
130.20 

18.55 
.oo 

5.20 
00 

6:77 
.oo 

20.79 
48.69 

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 

.oo 100.00 

TOTAL 267.40 100.00 

U.S. STANDARD SIEVES 

GRAVEL SAND SILT CLAY 
SIZE ( INCHES) SIEVE NUMBER 

COILFIfE TO UEDIUM FINE 

3 2 I ti 
2’h I!/2 Y4 

v4 0 I6 %I 60 a0 I40 
4 I-- -- .-- --- loo Ye 10 20 

90 

80 20 

70 30 

P  ̂ 2 
0” 40 ; 

R 
50 50 5 

40 
6o 

: 
Y 

30 

‘I-t! 

20 80 

IO-“’ ’ ” ” ” I 01 
I I 

1 , 
I 

, , 

II 
, , , , 

II 

I 

I II I I 
90 

0 
I, I 1 1 1 IIllIl 11 

1 lllll I I III II 100 
I 

’ 100 33 20 IO 5 2 I 0.5 0.2 0.1 0.05 0.02 0.01 -l--5?%+ 0 001 

. . 



BOB TAYLOR ENGINEERING, INC. 
GEOTECHNICA[.SERVICES . MATERIAI_STESTlNG 

ROBERT F. TAYLOR. PE 
PRESIDENT 

CLIENT: 

PROJECT: 

DATE SAMPLE: 

SAMPLE 
LOCATION: 

Liquid Limits 

317 GREAT MILLS LANE 
LEXINGTON PARK. MD 20653 

(301) 862-4300 l (301) 932-5575 

Raye Vest Excavatinq, Inc. JOB NUMBER: 92-166 

Miscellaneous Soil Testing SAMPLE NUMBER: TWO 

Auqust 27, 1992 DATE TESTED: 08-31-92 

Raye Vest Gravel Pit 

RESULTS OF LABORATORY TESTING 

(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: 

Oranqe/Brown Fine 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, SC by ASTM D-2487. 



BOB TAYLOR ENGINEERING, 
317 Great Mills Lane 

I.ExIHCCN PARK, MARYLAND 20653 

(301) 862-4300 
(301) 932-5575 

INC. JOB h'0. 

92-166 
DAT!Z 

08/27/92 
PRQJECT 

MISCELLANEOUS SOIL TESTING w- 
LOCATION 

WALDORF, MARYLAND 
PRESENT AT SITE 

CARL LEACH 
RAYE VEST EXCAVATING, INC. 

P. 0. BOX 669 

WHITE PLAINS, MARYLAND 20695 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. 

Cl 

$2. 

REVIEWER'S INITIALS 
rs-27 qz 

DATE 



. 

0 

.\/ Transmittal Form .* 
P 

Number: \.' - ; 

' prom: I.-_,, ,, : f/ :I'. Date: 
(Submital Log) 

;I',/ ,i ; . ? 
(Contractor) : _' 

Title: ;'., /' , ,i , , ;,,' /, ,,', ,> / I > , ,/f,z 3 : ,' .': .' /./ 
. ..r. 

Subj: Submittal for Contract " ,'.:., ('2 /-, -/ii/ 
Specification Section i I,-: i 

in accordance with 
Paragraph(s) /. 4. / 

Transmitted Herewith are: 
For: ( )Acceptance or Approval ( )clarification w) f /., ,,i I ) ,' A, ,/ , 

I hereby certified that the (equipment)(material)(article) shown k - 

and marked in this submittal is that proposed to be incorporated 
into this contract, 
specification, 

is in compliance with the contract drawings and 
can be installed in the allocated spaces, and is 

submitted for Government approval. 
ContractorsSignatureandcertification: /#4..;/- i;-, ff//., 

/ ,A' I ;'_ 

From: ROICC Code Date: , ;. :' ._ 
To: I ,- .- 

for review and comments no later than . 

------------------------------------------------------------------- 

From: I/" .f n r: '; ,.p,; ffi .,, 
/: ?/: ., .,,., 

Date: 1,'. G/e ?A& .' 
To: ROICC Code I . 

8 
Approved;(.) Returned for Corrections;( .) .Disapproved; 
Approved, as noted; ( ) 

Remarks: 

, 
, ./. 

_ 
From: ROICC Code (3vk,&/& .; :' ' 
To: .&WZ-tr 

-. .; ,..Date:y -25 rz. 

Submittal is: ( Approved; ( ) returned for correction; 
Approved.as noted; ( ) Disapproved; 

Remarks: 

ROICC 1 (re65/92) l U.S.GPO:10B2-0-623-055/41 147 





SUI3CONTRACTOR’S CLZRTI F.1 CftTI ON 

Address 

Certification 

I hereb_v certify that this submittal and/or shop drawing: 

Keets or esceeds the contract drawings and 
specifications uithout exception. 

Kcets the contract drawings and specifications 
except as hereby noted in our cover letter dated 

, describing said deviations 
for approval. 

AUTHORIZED i::'/ 

ONE COPY OF THIS CERTIFICATION HUST BE ATTACHED TO EACH COPY 
OF YOUR SUBMITTAL. 

JUWm INCrJAF’ORATED 



BOB TAYLOR ENGINEERING, INC. 
GEOTECHNICAL SERVICES l MATERIALS TESTING 

ROBERT F. TAYLOR. P.E. 
PRESIDENT 

317 GREAT MILLS LANE 
LEXINGTON PARK. MD 20653 

(301) 8624300 l (301)932-5575 

September 9, 1992 
Job No. 92-166 

Raye Vest Excavating, Inc. 
P. 0. 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 D-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 

Should you have any questions or concerns, please don't hesitate to 
call. 

Sincerely, ,,- -3 -.T , 

Robert FL TayrFr, P.E. 
President 

Enclosures 



DE II BOB TAYLOR ENGINEERING, INC. 
I GEOTECHSlCALSERVlCES . MATERIALSTESTIKG 

ROBERT F. TAYLOR. P.E. 317 GREAT MILLS LANE 

PRESIDENT LEXINGTON PARK, MD 20653 

001) 862-4300 l (301) 932-5575 

ASTM C-136 
TESTS ON FINE AGGREGATE FOR SIEVE ANALYSIS 

CLIENT: RAYE VEST EXCAVATING, INC. JOB NUMBER: 9 2-166 

PROJECT: MISCELLANEOUS SOIL TESTING 

DATE OF TESTING: AUGUST 31, 1992 

SIEVE NUMBER: TWO 

MATERIAL: SM 

SAMPLE LOCATION: RAYE VEST GRAVEL PIT 

SIEVE WT. G % PASS % RET. 

l/2" 49.60 
.oo 

No. 4 13.90 
00 

No. 40 la:10 
00 

No. 200 55:60 
Elut. 130.20 

18.55 
00 

5:20 
.oo 

6.77 
00 

20:79 
48.69 

al.45 la.55 
al.45 la.55 
76.25 23.75 
76.25 23.75 
69.48 30.52 
69.48 30.52 
48.69 51.31 

.oo 100.00 

TOTAL 267.40 100.00 

U.S. STANDARD SIEVES 

GRAVEL SAND SILT CLAY 
SIZE ( INCHES 1 SIEVE NUMBER 

COhRSE TO MEDIUM FINE 

loo 0 

90 IO 

80 20 

70 30 

60 40 

50 50 

40 60 

30 10 

20 60 

IO 90 

0 100 

I00 50 20 IO 5 2 I 0.5 0.2 0.1 0.05 0.02 0.01 0.002 0.001 



t%! BOB TAYLOR ENGINEERING, INC. WI-E GEOTECHNICAI.SER\'ICES l MATERIAI_STESTlNG 

ROBERT F. TAYLOR. PE 
PRESIDENT 

CLIENT: 

PROJECT: 

DATE SAMPLE: 

SAMPLE 
LOCATION: 

317 GREAT MILLS LANE 
LEXINGTON PARK. MD 20653 

(301) 862-4300 l (301) 932-557s 

Raye Vest Excavatinq, Inc. JOB NUMBER: 92-166 

Miscellaneous Soil Testinq SAMPLE NUMBER: TWO 

Auqust 27, 1992 DATE TESTED: 08-31-92 

Raye Vest Gravel Pit 

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/Brown Fine 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, SC by ASTM D-2487. 
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1.0 INTRODUCTION 

This document establishes the objectives, procedures, and schedule for the 
investigation of a drainage ditch adjacent to Building 731, located at Naval Ordnance 
Station (NOS), Indian Head, Maryland. The drainage ditch has been impacted by past 
photographic waste management practices originating within Building 731. These 
practices have resulted in elevated silver concentrations within ditch sediments. This 
investigation focusses on a segment of the silver-contaminated drainage ditch which is 
within an area designated for a military construction project. A facility and study site 
map which delineates construction 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 mix, 
assemble and cure facilities are needed at the NOS. The proposed military construction 
project designed to meet these requirements consists of a 29,712 square foot facility on 24 
acres of the NOS facility. Proposed construction includes a new Mix Building, two new 
Assembly Buildings, re-work of an existing Pre-Mix Building and expansion/ 
construction 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 construction 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 focussed investigation is the development of a database 
sufficient to quantify the extent of and risks associated with existing drainage ditch 
contamination. This information will be used to determine the need for removal of 
contaminated soils/sediments prior to construction. Additional project requirements 
include streamlining this process to facilitate 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 Navy approval of 
the Field Sampling Plan. 



MAlTAWOMAN 
CREEK 

NAVAL MARYLAND 
ORDNANCE 

STATION 
SCALE IN FED 

C- 
o 3lw 6000 1zow 

FE;ACILH-Y AND 

LEGEND 

- ROAD 

@ 
APPROX. LOCATION 
OF WETLANDS 

*.*.. APPROX. LIMITS OF 
’ : ARCHEOLOGICAL SITES * . ..- 

- - DRAINAGE, STREAM 

n EXISTING STRUCTURES 

m PROPOSED STRUCTURES 

PROPOSED EXPLOSION BERM 

FIGUR- 
STUDY SiTE LOCATION MAP 
NAVAL ORDNANCE STATION 

INDIAN HEAD, MARYLAND 



’ I \‘+---40 

PROPOSED 
ASSEMBLY 
BUILDING 

LEGEND 

----------JO 

ROAD 3175 
DRAINAGE, STREAM 

-- PATH OF SILVER- 
CONTAMINATED WASTEWATER FIGURE 2 i 
PROPOSED EXPLOSION 3ESM PROPOSED CONSTRUCTION WITHIN SiTE 5 I] 

---- CONTOUR LINE NAVAL ORDNANCE STATION 1 
INDIAN HEAD, MARYLAND 1 

ASS-ALSERWCESINC. - 



1.2 Study Site Background 

The silver-contaminated drainage ditch has been investigated under the Navy’s u 
Installation Restoration (IR) Program. In a 1983 Initial Assessment Study, three sites at 
NOS Indian Head were recommended for confirmation studies (NEESA, 1983). In 1985, 
the Naval Assessment and Control of Installation Pollutants (NACIP) Confirmation 
Study confirmed the presence of surficial silver contamination 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 branch 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). In general, concentrations of silver 
decreased as a function of distance from Building 731. Sediment samples taken just 
upstream of the area to be impacted by construction contained 11.3 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: 

A Site Reconnaissance 
Site Survey/Sampling Grid Establishment 
Sampling Protocols/Methodology 
Boring Abandonment 
Field QA/QC 
Sample Preparation/Handling 
Recordkeeping/Documentation 
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 reconnaissance, which involves a site visit 
designed to gather information to support project planning 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.I.C.) to discuss project scope and schedule, review the existing database, 
gather supplemental site information (P-059 Design Package, Environmental Assessment, 
etc.), and conduct a site walk-through. During the site walk-through, the investigation 
site will be photographed and 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-specific sampling strategy. Key parameters influencing sample grid 
development include sample size determination, sample locations, along with practical 
considerations such as logistics and costs. The stream area to be impacted by 
construction is approximately 300 feet in length. The investigation will consist 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 will be at midstream, average 
water-, and high-water-levels. This strategy will provide sufficient area1 coverage to 
support horizontal contaminant delineation. To assess 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 Procedures/Methodology 

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 waste characterization testing. 

Sampling devices used to collect, store, preserve and transport samples will 
include the following equipment: 

0 Stainless Steel Hand Auger or Hand Corer 
0 Stainless Steel Spatulas/Spoons 
0 Proper Sample Bottles 
0 Cooler to Store/Transport Samples to Lab 

Collection procedures to be employed are designed not to alter the sediments 
sampled. 
out: 

1) 

2) 

3) 

4) 

5) 

6) 

n 

At each individual sampling location, the following procedures will be carried 

Any vegetation that could interfere with sampling activities will be removed 
and saved for replacement after sampling procedures are completed. 

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. 

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. 

The bottle cap’s teflon liner will be checked. If it is present, the bottle will be 
tightly sealed with the cap. 

The bottle will be labeled with the appropriate sample tag, with the sampler’s 
initials, date, time, type sample, analytical parameter required, site or job I.D., 
and sampling location I.D. number. 

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 to the designated laboratory. 

The soil and vegetation that have been saved for replacement will be returned 
as closely as possible to their original locations and condition. 

All equipment coming in contact with soils at the sampling location will be 
decontaminated. The procedure will consist of a liquinox wash, 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, soil from the sampling location will be removed to a 
depth of 18 inches. All 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 soil 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/QC 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 the 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 will be removed. Subsequent to this, the outer layer 
of soil which has contacted the auger will be removed. The remainder of the sample 
will be placed in the sample jar. Once the sample is in the proper container, all 
pertinent information will be recorded on the sample label, the Chain-of-Custody (CCC) 
form, and the Analytical Request Form (ARF). Following the documentation process, 
samples will be placed in the sample cooler. When all samples have been collected, 
labels, COC and ARF forms, 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:l nitric acid. 
4. Rinse three times with ASTM Type 1 deionized water. 
5. Air dry in contaminant-free environment. 
6. Place liners in closures 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 limits for analyses planned under this project. 

Analyte Analytical Method 
(Preparation/Analysis) 

Holding Times 

Silver (Ag) SW 846 3050/6010 
Cyanide (CN) SW 846 9010 
TCLP Metals FR vo155, Sect 126 

ICP Analysis SW 846 3005/6010 
Mercury SW 846 7470 
Selenium SW 846 7740 

180 days 
14 days 

180 days 
28 days 

180 days 
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Holding time should not become an issue under this program due to priority sampling 
under this project (two week turnaround on all samples). 

2.7 Recordkeeping/Documentation 

The procedures to be used for recordkeeping and 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 be a waterproof, bound 
book, preferably with consecutively numbered pages. Entries in the logbook 
will be made in water-resistant ink, and will include the following: 

- Names and affiliations of personnel on-site 
- General description of each day’s field activities 
- Documentation 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.) 

o Chain-of-Custody (COC): The chain-of-custody program is designed to track 
sample handling 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 information is permanently recorded. The COC is one 
component of ABBES’s sample custody identification and control system. 
The comprehensive system consists of field data sheets, COC records, and 
analytical request forms (ARFs). 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, preservation) 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 document 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 on 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 50 
SW 846 9010 50 
FR Vol55, Sect 126 
SW 846 3005/6010 10 
SW 846 7470 10 
SW 846 7740 10 
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STANDARD OPERATING PROCEDURES 

AUTHOR: STEPHEN DOUGHTY ISSUING UNIT: ABB-ES 

SOP: FSAA-001-02 
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 inorganic compounds using atomic 
absorption (AA). Elements to be analyzed using this 
technique are project specific and will be selected by 
project site chemist prior to field screening activities. 
This method is used when quantification of specific 
inorganic compounds at low-part per million to percent 
level detection is required. 



1.0 REQUIREMENTS: APPARATUS AND MATERIALS 

INSTRUMENTATION: Field port able AA unit (Perkfn/Elmer). 
Units can be equipped with a number of 
hollow cathode or electrodeless discharge 
lamps,for analysis of any number of inorganic 
parameters. 

MATERIALS: 

I. Hot plate 
2. Test tubes (teflon lined screw caps) or disposable 
3. Spatulas (plastic or teflon coated) 
4. Grinding apparatus (mortar/pestle) 
5. Sieve (-80 mesh prefered) 
6. Blending apparatus 
1. Analytic balance 
8. Weighing pans 
9. Drying oven 
10. Micro variable pipets (with tips) 
il. IOOml volumetric flasks 
i 2. Analytical standards 
13. Eppendorf repipet (with tips) 
14. Vortex and centrifuge 
15. Latex gloves and Aprons 
16. 50/100 ml beakers 
17. Acids (HN03/HCL) 
18. Bath pans 
19. Thermometer 

2.0 CONVENTIONS 

Field screening activities will follow established guidelines for 
coding standards, logbook entries, calculations and quality 
assurance/quality control. Deviations from these guidelines will 
not be allowed without the issuance or a written variance or 
field change request. Logbook entry(s) detailing the reason(s) 
for the deviation(s), and a verbal discussion with the project 
chemist or qualified representive. 

2.1 CHEMICAL STANDARDS 

A.AQUEOUS: Aqueous chemical standards will be purchased through Sigma 
Co., Aldrich Chem. Co., VWR, or an equivalent supplier. 
Note: Stock aqueous standards are generally IOOOppm in *i 
concentration and are AA or ICP certified. 
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Documentation of standard concentrations (aqueous) should 
accompany the standards, along with project logbook entries 
entailing the following information. 

I. Vendor name(s) 
2. Concentration of standard(s) 
3. Dilution records and calculations derived from stock 

standard(s) and associated concentration(s) 
4. Lot number(s) of standard(s) 
5. Code assigned to standards 
6. Standard(s) expiration date 

B. SOLIDS: Solid reference standards will be purchased through 
USGS,CANMET,NBS, or an equivalent supplier. Standards 
must be accompanied by analytical data (AA or ICP) supporting 
the standards concentration and reproducibity. 

2.2 STANDARDS PREPARATIONS 

A. AQUEOUS: Aqueous working/calibration standards will be 
prepared from single or multi-element stock 
solutions purchased from approved supplier. Working 
standards will be prepared at concentrations over 
the expected range of contamination on site. 

Standards will be labeled, coded, and stored in 
appropriate containers. Standards preparation 
materials will be cleaned with 20% HN03 followed 
by three consecutive rinses with type II deionized water. 
NOTE: ALL GLASSWARE WILL FOLLOW SAME CLEANING 

PROCEDURE. 

Standard codes and summary of standards 
preparation will be entered into project the logbook 
prior to analysis. New working standards will 
always be prepared whenever the quality of the 
s tandardts) are in question. 



Note: Shelf 1Ife ( aqueous std’s) 
l.Stock standards: 2 yrs. 
2.Calibration standards: 6 months 

Note: Aqueous working/calibration standards should be stored in 
level II pre-cleaned, screw cap plastic bottles or 
precleaned(HNO3/DI), snap cap volumetric lasks (short term 
storage). CAP AND TIGHTEN STANDARD BOTTLES IMMEDIATELY AFTER 
USE. 

Note: i-2% of concentrated HN03 or HCL (element dependant), WILL BE 
ADDED to the working/calibration standards during intial 
preparation, for standards matrix and concentration 
stability. 

B. SOLIDS: 

I. Purchased: Reblend every 4-6 months. 

3.0 CALIBRATION 

Prior to analysis, instrument operating conditions will be 
established and recorded in site logbook. 

Calibration of AA will be preformed in two steps. 

1. SETUP:Burner head alignment, nebulizer adJustment,set 
instrument parameters, lamp alignment, gas to air ratios, 
and flame intensity. NOTE: setup must be done using Cu at 
324.8nm. 
(See manufacturer’s operations manual) 

2. STANDARDS CALIBRATION: One to three standards can be use to 
calibrate the instrument. Calibration checks will be done 
following a maximum of 20 unknown samples completed consecutively. 
Calibration checks will also be done any time operator 
questions a standard point drift. Calibration standards must 
bracket the unknown samples concentration. Absorbance, 
stability, and linear range will 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 baseline. 

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 

In addition to instrument calibration, continuing calibration 
checks (as stated above), duplicates,and MS/MSD will be 
analyzed. The number and type of QA/QC samples will be determined 
and established on a site specific basis dependent upon project 
data quality ob.iectives. 

5.0 METHOD DETECTION LIMITS 

Method detection limits will be established on an annual basis, 
extrapolated from aqueous standards at or near instrument 
detection limits. Pratical quantification limits will be establish 
based on data generated from the YDL study. 

6.0 SAMPLE PREPARATION/DIGESTION 

A. AQUEOUS SAMPLES: All aqueous s ample s must be receiced 
preserved, ph<2 with HN03, in appropriate 
containers and stored at 4 degrees centigrade. 

1. Non-suspended particles: Direct aspiration 

2. Suspended particles: 
a. 8.0 mls of liquid into test tube. 
b. Add 0.5 mls of cont. HNO3,shake. 
c. Place samples in cool water bath X40 dgrees centigrade, 

heat to 90 degress centigrade, digest for 45min. 
d. Remove samples from bath, add 1.5 mls of 50% HCL, 

return to cool water bath, heat to 90 degrees centrigrade, 
digest for 45min. 

e. Cool to room temperature, analyze. 

Note: EPA method 3010 may also be used. 
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SOLID SAMPLES PREPARATION: Samples must be received in appropriate 
containers and stored at 4 degrees 
centigrade. 

1. Dry samples at @85 degrees centigrade 04 hrs.) 

2. Grind and/or sieve samples with 60-lOOmesh sieve 
note: sieving is mandatory on medium to coarse grained 

sands and nonrepresentative objects (i.e leaves, 
twigs, and cobbles >l-2mm in diameter). 

3. Homogenize sample (blend I-2min.1 

SOLIDS DIGESTION 

1. Weigh 0.5Og of each homogenous sample into test tubes, 
place samples in test tube rack and start cool water bath. 

2. Add 0.50ml of cont. HN03 to samples, shake rack and place 
in bath. 

3. Bring bath to 90 degrees centigrade and digest for 45min. 

4. After 45min. remove samples from bath, replace bath with 
cold water. 

5. Add 1.5 mls of cont. HCL to samples, shake rack, place in 
bath. 

6. Bring bath to 90 degrees centigrade and digest for 45min. 

7. After 45mfns remove samples from bath, allow to cool to room 
temperature. 

8. Add 8.0 mls of type II deionized water to samples, shake 
and centrifuge. 

9. Analyze. 

NOTE: EPA method 3050 may also be used. 
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7.0 FIELD DOCUMENTATION PROCEDURES 

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 information on standards 
preparation, instrument maintenance, and instrument 
operating conditions. 

8.0 DATA 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 
matrix 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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APPENDIX J: FIELD LOG BOOK 



LABORATORY NOTEBOOK 

Notebook No.: 

Assigned to: 3 w 3G?iabK 

Use Nalgene Cat. No. 
6301-1000 
to reorder. 

Copyright 1973, Nalge Company 
Printed in U.S.A. 

. ---..---.- ___-..- -..- . . . 



INSTRUCTIONS FOR KEEPING RESEARCH RECORDS 
In addition to providing a complete record of your 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 must be followed to give the notebook 
value as a legal document in possible patent litigation: 

1. Enter all data directly into this book; it is permanently bound with 
numbered pages so that pages can not be substituted 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 entered into the book 
as the work is done. The purpose and significance of the experiment as 
well as observations, 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 and 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 tile. 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 deleted entry, 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 date. 

5. The notebook and its contents are to be considered confidential and of 
great value. Exercise 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 tiling. 

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 

.- .---_ 





Notebook No. 
Continued From Pllge 

1 

Continued on Page 

.__l-.l__ -~- -.- -- 



2 

PROJECT 
Notebook No. 

Continued From Page 

\ 
1 

\, 

\. 

\ 

\ 

\ 

\ 

I I I I I I i I I I I I I I I I I I I I I I I I I I I I I 

I I 
- . . . - 
cxntmuea on rage 

I 

1 J.pzif- \I “ylz/ Readandundemt~~n~~ Date 1 



Notebook No. 3 
Continued From Page 

I I . , 

LJ +?mm-tJ 

I 

cd LP I L 7’ I 1 -l I-.. . - ’ 

Continued on Page 



4 

PROJECT 
Notebook No. 

Continued From Page 

Contlnued on Page 

Read and Understood By 

Date Signed Date 



Notebook No. 5 
PROJECT \)a> /i-J)- p&J-, Continued From Page 

Continued on Page 

_-. _- ,-___--- 



6 Notebook No. 
PROJECT Continued From Page 

Contlnued on Page 

Read and Undentood By 

Signed Date Signed Date 



Notebook No. 

Continued From Page 



8 

PROJECT 

Notebook No. 

Continued From Page ? 

Read and Understood By 

Signed Date Signed Date 



PROJECT 

Notebook No. 

Continued From Page 

Ii i i I I I-l-l I I ‘I- 
T. 1. , 

I ’ I ’ n I i i i i i 11 1 t 

I i i i i 

I i i i i i ‘i i I 1 i i 
, 1-v 

i* 1 ‘f 

I I I I I tiil 44 b-iltsl I I I u 4 . - 
t i i i i i i i i i iwi i i i 
I j i j i / j i / j / j i / / I I I I 1 I ! tiiiiiiiiiiiiiiiiii.iiiii”““‘l Continued on Page 12, 

Read and Understood By 

Signed Date Signed Date 
I 



10 
$J?J5 $I+ 

I 
&+&/.4& 

\ Notebook No. 

PROJECT 1m WJ‘, Continued From Page 9 

I I I I I I - 
c - I- - 

/ 

I I I I lbdk 

-7&q& \\- We 

Read and Understood By 

Signed Date Signed Date 
I 



PROJECT 

Notebook No. 
Continued From Page 

11 

Read and Understood By 

Signed Signed Date 



12 

PROJECT 

Notebook No. 
Continued From Page 11 



PROJECT 

Notebook No. 

Continued From Page 

13 

Read and Understood By 

Slgned Date Signed Date 



14 
PROJECT 

Notebook No. 
Contlnued From Page 

Al.. I ~lUiiI h...I 
I I 

, , ,- , , 

I I I I 

L/ Y Signed Date Slgned Date 



Ytebook No. 
m-e.:-..--1 E-- II--- 

15 

.-. 



16 
PROJECT 

Notebook No. 
Continued From Page 1s” 

\ 1 i i i i i i i 
WI 

Continued on Page 

Signed Date 

Read and Understood By 

Signed Date 1 



l’b T/H. p5 6,,+itwh+ Notebook No. 

PROJECT Continued From Page 

Continued on Page 19 

Read and Understood By 

Signed Date Signed Date 
I 



18 
m T I4 

Notebook No. 

PROJECT / - Continued From Page I+ 

I I 

I i i i iii- il i i i 
, , ., -yr - - , m- 

iTi 77 ---,,-- y I I I T I i I Ii- i i i i i 1 

I- d on Page 



Notebook No. 

PROJECT Continued From Page 

I!!!! !-!!!!!!!!!!!!!!!!I !I I! !!!! 

19 

Signed 

Read and Understood By 

Signed 

Continued on Page 2/o 

Date 



20 
5 

Notebook No. 

PROJECT Continued From Page 19 

I I I I krl I- I I I I I I I I.1 I I’ I I I I I I 

Continued on Page 

,l,zA, 92/ ReadandUndelatoodBy c;)~ s 

Signed Date Slgned 

4 

Date 



Notebook No. 21 
Continued From Page 

I i I i TT i i* i i i 7 i i i i i i i i i i i i i i i i i i i 

Continued on Page 



22 
PROJECT 

Notebook No. 
Continued From Page 2 1 

I I I I I I I I I I I I I I I I I I I I II Continued on Page 

Read and Understood By 

Signed Date Signed Date 



/tNj lx Notebook No. 23 
PROJECT Continued From Page ,5!23 

I I I I I I I I I I I I I I I I I I I I I I I I I I I III II 

t i i i i 
I i i i i i’ 

\ 
\ , 

\ 
\ 

I I I I I I I I I I I I I I I I I 

I I I I I Continued on Page 

Read and Understood By 

Signed Date Signed Date 



24 
PROJECT ti ?3-a4 

Notebook No. 

V Contlnued From Page 

I i i i i iVi I 1.1 I i’i’i i i i i i i i i i i i i i i 1 i I 



t “‘i i i i’i 

I i i i i i i’ 

Read and Undenrtood By 

Signed Date 



26 
PROJECT Continued From Page zi’ 

Notebook No. 

I I I I I I I I I 1 1 ContinuedonPage - 

w w _ ,zlt, qz- ReadandUndentoodBy 

Date Signed Date 



PROJECT Iv”’ 2”c-> Continued From Page 

Notebook No. 

Read and Understood By 



26 
t\s‘ir, ms- 

Notebook No. 

PROJECT Continued From Page 27 

Continued on Page 

Signed Date Signed Date 
I 



Nix 5lEc- 
Notebook No. 

PROJECT Continuetd From Page 

Read and Understood By 

11 -!%% Signed Date 



30 
m SLfzC 

Notebook No. 

PROJECT Continued From Page 29 

t i i i i ii&i’ 
- 

Continued on Page 

Read and Understood By 

Signed Date Signed Date 
I 



I Signed Date Signed Date 
I 



32 
PROJECT 

Notebook No. 
Continued From Page 31 

p&&/.. - : 

Signed Date 

Read and UnderHood By 

Signed 

-- 

Date 



A!& (as’ 

Notebook No. 33 
PROJECT Continued From Page 

Read and Understood By 

Date Signed Date 



34 

PROJECT 

Notebook No. 
Continued From Page 

\ .- - -- - T & n-FT 1-1 
I , \r’ 

I 

I cmcnp I 7loti (Id I /hA/An;I v.tsvhI~ I I I I I I I I I I I I I I I I I 

- .I- 

h-AA 
I 

I Irl I IL I . -. I i l-l-1 11 I /- I ‘ /L- A, 1 

Read and Understood By 

Signed Date Signed Date 



PROJECT 

Notebook No. 
Continued From Page 

35 

I I I I‘ 1, I,, , 11 

I I I I I I I I I I I I 

Continued on Page 



36 

PROJECT 

Notebook No. 

Continued From Page 

Continued on Page 



PROJECT 

Notebook No. 

Contlnued From Fbge 

. ^- _ ---.-- .-.. 

37 

Pi 
I I /P I I I , , , , , 
i I l l I l t 

-- 
-- 

-- 

- 

N 

Read and Understood By 

Slgned Date Signed Date 



38 
PROJECT 

Notebook No. 

Continued From Page 

Continued on Page 30 

Read and Understood By 

Signed Date Signed. Date 



IdI 51fEr- Notebook No. 
PROJECT Contlnued From Page 3s 

39 

Continued on Page 

Read and Understood By 

I 
I 

Signed Date Slgned Date 



4a 

PROJECT 

Notebook No. 
Continued From Page 39 

I I I I I I I 
I I I . I I I 

Continued on Page 
- 

Read and Understood By d 

Signed ’ Date Signed Date 



/@s WE -SF 
Notebook No. 41 

PROJECT Continued From Page 

I i j j i j j j j 

t i i i i i i i i i i i‘ki i i i i i i i i I 

t i i i i i i i i i i i i i i ” ” ’ Continued on Page 

Read and Understood By 

Signed Date Signed Date 



42 
m WE 5 

Notebook No. 

PROJECT Continued From Page 

I I I I I I I I Continued on Page i 



Notebook No. 

Contlnued From Page 

fl i-i i iA i 

. 

i I I, 1 I I I I I III I I I I I I I I I 

t 

Read and Understood By 

’ Signed Date Signed Date 



44 
)$b w-E< 

Notebook No. 

PROJECT Continued From Page 

I ! ! ! ! 44 !7 L+! 1 
. 

u !@! 444 4v&k&+ ! . . 

I Read and Understood By 

11 * Signed Date 



Notebook No. 

Continued From Page --- 

45 
PROJECT 

Read and Understood By 

Signed Date Signed Date 



46 

PROJECT 

Notebook No. 
Continued From Page 

Continued on Page 

ReadandUnderstoodBy 

J ’ 

Izi~~ ,Jlz 

Signed Date Signed Date 



NOteDOOK NO. 

PROJECT &D 5 u-!!z s- Continued From Page 

t i i i i 
VI 
1 1 

I I I IF-N I I I I I I I I I I I I I I I I i I I I I I I I 

Continued on Page 

Read and Understood By 

I15 1/4114 Signed Date 



48 

PROJECT 
Notebook No. 

Continued From Page 

. 
NC ! I 

. 

\ 

I I I I I IUI I I I I I I 

1111111111111111111 I III-~ I I I I I 

1 

Continued on Page 

Read and Understood By 

Signed Date Signed Date 



Notebook No. 
Continued From Page 

49 



50 Notebook No. 

PROJECT ND5 W-E $i- Continued From Page 

1-k e l?f--t-- I c 
I II-1 I I I. I I I I I I I 

f-l I 
I I. I I I 

Iy-zvlk4 
1 .I 1 

I I I I I I I I I I I II II I I I I I I I Contlnued on Page c-1 

Read and Understood By 

-a)3 I-3 
Signed Date Signed Date 



PROJECT 

Notebook No. 

Continued From Page 

t i i i 

. , -,-~-, , 
I 

’ I I I I I I I I I I I I I I I I I I I I I I I Con~inu*don Page 52 

/ S,g”ed I - 7 ---3 Read and undemt;;“;; Date 



52 

PROJECT 

Notebook No. 

Continued From Page 

I i i i i i i i i i t 

I I I I,, I I I I I I I I I,,,,,, I ,- 

Continued on Page 

Read and Understood By 

Signed Date Signed Date 



I\ -/ F -A Notebook No. 53 

PROJECT AID )iIts3 Continued From Page 

Read and Understood By 

Continued on Page 

Signed Date 



54 
PROJECT 

Notebook No. 

Continued Flom Page 

Continued on Page 

Read and Understood By 

11 i-8 Signed Date 



PROJECT 

Notebook No. 

Continued From Page 

55 

Read and Understood By 

Signed Date Signed Date 



56 

PROJECT 

Notebook No. 

Continued From Page 

co It- (4l/&hJcAel d lGv&d&J . I L&D.-/,/l 1 > 1 
I I I I I I I I I I,1 dvl I 1-1. I I 1 I I I I I IdI I I I 

I I I 

I i i 

:sI I 



Notebook No. 

PROJECT /YV, 3 (‘l/P 3 Continued From Page 

I 
I I 

Signed 

I- 1’3-93 
Date 

Read and Understood By 

Signed Date 



58 
ms 51E5 

Notebook No. 

PROJECT Continued From Page 

Read and Understood By 

Signed Date Signed Date 



Notebook No. 

Continued From Page 

Read and Understood By 

p-93 
. 

Signed Date Signed Date 

L 



60 
PROJECT 

Notebook No. 

Continued From Page 

Read and Understood By 

Signed Date Signed Date 



PROJECT 

Notebook No. 

Continued From Page 

61 

I id 
/II - II II t I ,.I I lL - W..I- I: 411 1 I I I I I 

Continued on Page 



Contlnued or 
I I I I I I I I I I I I,, I I 

--* 
Read and Undemtood By 1 



PROJECT 

Notebook No. 
Continued From Page 62 

63 

III 1 I I III II Ill 

Read and Undemtood By 

Signed Date Signed Date 



64 

PROJECT 

Notebook No. 

Continued From Page 

Read and Undemtood By 

Signed Date Signed Date 



h Id c-“-F I 

PROJECT /\]‘D 3 ‘Cl -1; 5 
Notebook No. 

Continued From Page 



66 

, PROJECT 

Notebook No. 

Continued From Page 

Continued on Page 

Read and Understood By 

Date Signed Date 



PROJECT 

Notebook No. 

Continued From Page 

I I 
- 3fm T- 

\ 

. 
. 

Continued on Pege 



68 

PROJECT 

Notebook No. 
Continued From Page 

Read and Understood By 

\/ 2c-93 
-, 

Signed Date Signed Date 

__I . - - -  ._-_ . _ . .  



.- _ ._ _ _ _ 
--‘- ^- -.---..-.--. -” .-I------ 

_-_ 

,h/ H-3 - 4 
Notebook No. 69 

Continued From Page 

Continued on Page 

Read and Understood By 

Date Signed Date 



70 Notebook No. 

Continued From Page 

-&!d L&L-- . - 

Signed 

Read and Understood By 

Signed Date 



PROJECT 

Notebook No. 

Continued From Page 

I i i i i i i 

‘mm-., - .,_ , , , . .” ., , TV. --- 

& I n’ Ax l&t AA rl I I I I I I I I 

I i i i i 

Continued on Page 

Read and Understood By 



72 
PROJECT 

Notebook No. 

Continued From Page 

I i i i i I I 

Continued on Page 

Read and Understood By 

Signed Date 


	Back to Index
	Table of Contents
	Appendices
	List of Figures
	List of Acronyms Used

	Introduction
	Pre-Remediation Services
	Remediation/Construction Documentation
	Appendices
	Submittal Review Correspondence
	Original Remedial Work Plan
	Table of Contents
	Items Not Included in Document


	Addendum to the Remedial Work Plan (QA Manual)
	Table of Contents
	Appendices
	List of Tables
	List of Figures

	Purpose
	Quality Assurance Organization
	Personnel and Training/Testing
	Work Authorization Policy
	Control of Work Process by Using Standard Operating Procedures
	Instrumentation Control
	Data Reduction Control
	Reagent Quality Control
	Routine Internal Quality Control Checks
	Records
	Quality Assurance Audits
	Corrective Action
	Bibliography
	Appendices
	Holding Times, Preservation, and Containers
	Estimated Quantitation Limits
	SOP Index
	Facilities and Floor Plan


	Regulatory Correspondence
	Treatability Study Results
	Excavated Soil Volume Estimates
	Analytical Data Packages
	TCLP and Total Silver Analyese
	Analytical Data for Contents of 55-Gal. Drum Excavated During the Removal Action
	Remediation Contractor-Generated Laboratory Data

	Site 5 Field Sampling Plan (July, 1991)
	Table of Contents
	List of Figures

	Introduction
	Field Operations
	References

	Atomic Absorption Unit Standard Operating Procedures
	Field Log Book




