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1.0 INTRODUCTION 

ABB Environmental Services, Inc. (ABB-ES), has prepared Technical Memorandum No. 
1 for the Phase IIA Remedial Investigation (RI) and Feasibility Study (FS) for 
Naval Air Station (NAS) Whiting Field located in Milton, Florida, for the 
Department of the Navy, Southern Division, Naval Facilities Engineering Command 
(SOUTHNAVFACENGCOM). The RI/FS is being conducted under contract number N62467- 
89-D-0317. 

Technical Memorandum No. 1, Surface Water and Sediment Ass&sment, is the first 
in a series of technical memoranda that will summarize the results and transmit 
data gathered during the Phase IIA RI. 

Installation Location and Description. NAS Whiting Field is located in northwest 
Florida approximately 7 miles north of Milton (Figure l-l) and 20 miles northeast 
of Pensacola. NAS Whiting Field currently consists of two a&r fields separated 
by an industrial area and covers approximately 2,560'acres in Santa Rosa County. 
Figure l-2 presents the installation layout. 

NAS Whiting Field, home of Training Air Wing Five (TRAWING FIVE), was constructed 
in the early 1940's. It was commissioned as the Naval Auxiliary Air Station 
Whiting Field in July 1943 and has served as a naval aviation training facility 
since then. The field's mission has been to train student naval aviators in the 
use of basic instruments, formation and tactic phases of fixed-wing and 
propeller-driven aircraft, and in the basic and advanced portions of helicopter 
training. 

NAS Whiting Field lies within the Western Highlands physiographic divisio'n of 
Santa Rosa County in the Coastal Plain Province. The Western Highlands are 
characterizedby awe11 drained, southward sloping plateau with numerous streams. 
Land surrounding NAS Whiting Field primarily consists of agricultural land 'to the 
northwest, residential and forested areas to the south. and southwest, and 
forested land around the remaining boundaries. This land use distribution is 
shown in Figure l-3. 

Located on an upland area, elevations at NAS Whiting Field range from 150 to 190 
feet above sea level. The facility is bounded by low-lying receiving waters; 
Clear Creek to the,west and south and Big Coldwater Creek to the east. These two 
streams are tributaries of the Blackwater River, which discharges to the 
estuarine waters of the East Bay of the Escambia Bay coastal system. 

1.1 PURPOSE OF THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS') AND 
BACKGROUND. The purpose of the RI/FS at NAS Whiting Field is to identify a range 
of remedial alternatives to address any identified risks to public health and the 
environment posed by toxic or hazardous chemicals present as a result of! past 
waste disposal practices or spills, To achieve this objective, the RI must 
collect data sufficient to assess the nature and distribution of chemicals 
associated with each site. The data collected in the RI will be used in the FS 
to screen, evaluate, and select remedial alternatives to provide permanent, 
feasible solutions to environmental contamination problems at NAS Whiting Field. 
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The Navy InstallationRestoration (IR) programwas designed to identify and abate 
or control contaminant migration resulting from past operations at naval 
installations. The IR program is the Navy response authority under Section 120 
of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) of 1980 as amended by the Superfund Amendments and Reauthorization Act 
(SARA) of 1986 and Executive Order 12580. CERCLA requires that Federal 
facilities comply with the act,' both procedurally and substantively. SOUTHNAV- 
FACENGCOM is the agency responsible for the Navy IR program in the Southeastern 
United States. Therefore, SOUTHNAVFACENGCOM has the responsibility to process 
NAS Whiting Field through Preliminary Assessment (PA), Site Inspection (SI), 
priority listing, RI/FS, and remedial response selection in compliance with the 
guidelines of the National Oil and Hazardous Substances Pollutiori Contingency 
Plan (NCP) (40 Code of Federal Regulations [CFR] 300). 

Section 105(a)(8)(A) of SARA required the U.S. Environmental Protec'tion Agency 
(USEPA) to develop criteria in order to set priorities for remedial action based 
on relative risk to public health and the environment. To meet this requirement, 
USEPA has established the Hazard Ranking System (HRS) as Appendix A to the NCP. 
The HRS is a scoring system designed to assess relative threat to public health 
and the environment posed by documented or potential releases. of hazardous 
substances at a site. First promulgated in1982, the HRS was amended in December 
1990, effective March 14, .1991 (55 Federal Register No. 241:51532-51667), to- 
comply with requirements of Section 105(c)(l) of SARA to increase the accuracy 
of the assessment of relative risk. The newly promulgated HRS II (March 1991) 
has been substantially revised and is designed to prioritize sites after the SI 
phase of the CERCLA process. The SI or expanded SI is used to present. the 
required data to expeditiously perform an HRS II ranking. At NAS Whiting Field, 
the SI was conducted as a Confirmation Study, Verification Phase. 

The preliminary HRS II score (ABB-ES, 1992a) for NAS Whiting Field indicates that 
it may qualify for the National Priorities List (NPL). As such, the RI/FS for 
NAS Whiting Field follows the requirements of the NCP, as amended by SARA, and 
guidance for conducting RI/FS under CERCLA (USEPA, 1988c). 

Previous Investigations. Prior .to the implementation of the Phase IIA RI/FS 
program, a PA, two sampling and analysis programs, and Phase I of the RI/FS 
programhadbeen conducted at NAS Whiting Field.. The PA, conducted as an Initial 
Assessment Study (IAS), was conductedby Envirodyne Engineers in1984 (Envirodyne 
Engineers, 1985). 

Historical records reviewed during the IAS indicated that throughout the years 
of operation, NAS Whiting Field has generated a variety of wastes related to 
pilot training, the operation and maintenance of aircraft and ground support 
equipment, and the station's facility maintenance activities. Prior to the 
establishment of hazardous waste management programs and programs to recycle 
waste oil, most of the hazardous wastes were reportedly disposed onsite. Waste 
materials were disposed either in dumpsters that-were emptied into onsite 
disposal areas or they went into waste oilbowsers, which probably were used for 
firefighting training. Envirodyne Engineers (1985) estimated that thousands of 
gallons of wastes including waste paints, paint thinners, solvents, waste oils, 
waste gasoline, hydraulic fluids, aviation gasoline (AVGAS), tankbottom sludges, 
polychlorinated biphenyls (PCBs) containing transformer fluids, and paint 
stripping wastewater were potentially dumped into onsite disposal areas. These 
disposal areas consisted of natural or man-made depressions located within the 
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confines of the air station. In addition to the waste materials routinely 
,f"-- disposed onsite in the disposal areas, additional materials were reportedly 

released onsite as the result of accidents or equipment failure. 

Based on historical data, aerial photographs; field inspections, and personnel 
interviews, 16 disposal or spill sites of potential contamination <and/or 
contaminant migration were initially identified at NAS Whiting Field by the IAS 
team. 

The IAS report concluded that15 of the 16 sites warranted further investigation, 
under the Navy's IR program, to assess potential long-term impacts. Only Site 
2, the Northwest Open Disposal Area, was judged not to warrant further consider- 
ation. 

To evaluate the 15 sites that warranted further investigation, a Confirmation 
Study, including sampling andmonitoring of the sites, was recommended in the IAS 
to confirm or deny the existence of the suspected contamination and to'quantify 
the extent of any problems that might exist. The results of the Confirmation 
Study would then be .used to evaluate the necessity of conducting mitigating 
actions or cleanup operations. 

The Confirmation Study consisted of two parts: verification and characteriza- 
tion. In November 1985, Geraghty & Miller, Inc., prepared for the Navy a plan 
of action for the Verification Study entitled Naval Assessment and Control of 
Installation Pollutants, Verification Study, NAS Whiting Field (Geraghty and 
Miller, 1985b), which was subsequently submitted to the Florida Department of 
Environmental Regulation (FDER). (In July 1993, FDER. became the F:Lorida 
Department of Environmental Protection [FDEP].) This plan contained details of 
the proposed scope of work for the Verification Study. During discussions with 
FDER in December 1985, two additional sites (17 and 18) were added to the 
Verification Study. Both were active sites at that time where waste oils and 
fuels were burned in firefighting training exercises. 

In addition, during 1985 one of the sites (Site 5, Battery Acid Seepage Pit) was 
investigated under a Consent Order with the FDER. Data from this investigation 
has been compiled in a report entitled Detection and Monitoring Program, Battery 
Shop Site, Final Report, NAS Whiting Field, Florida (Geraghty &Miller, 1985a). 

The results of the Verification Study reported to SOUTHNAVFACENGCOM by Geraghty 
& Miller (Verification Study, Assessment of Potential Ground-Water Pollut.ion at 
Naval Air Station Whiting Field, Florida) (Geraghty & Miller,. 1986) provided an 
assessment of the physical and chemical conditions currently existing at NAS 
Whiting Field. Groundwater contamination was detected at some sites and not at 
others. The study concluded that a Characterization Study was needed to 
determine the.nature and extent of contamination at sites requiring additional 
study at NAS Whiting Field. 

The three-phase (IAS, Confirmation Study, and Remedial Measures) IR program was 
modified in 1987-88 to be congruent with CERCLA and SARA. The updated 
nomenclature includes: 

. PA and SI, 
P-- . RI, 

. FS, and 
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. Planning and Implementation of Remedial Design. 

The IAS and the first part of the Confirmation Study are the former counterparts 
of the PA and the SI. 

In December 1990, the Phase I RI was initiated by ABB-ES. The Phase I RI program 
addressed 14 of the 18 previously identified sites at NAS Whiting Field. Limited 
investigations were conducted at Sites 2 and 12 during the Phase I RI. No 
contamination attributable to Sites 2 and 12 was detected and no further ac,tion 
was proposed for both sites. Site 2, the.Northwest Open Disposal Area, only 
received construction and demolition debris and was initially judged to warrant 
no further consideration early in the IR program. However, at a Project Managers 
meeting in Atlanta on November 13, 1992, USEPA and.FDER requested that additional 
investigations be conducted at Sites 2 and 12 before no further action could be 
proposed. Subsequently, Sites 2 and 12 again become part of the RI. Site 5 was 
not included in, the Phase I RI. Site 5, the Battery Acid Seepage Pit, was 
extensively studied in 1985 (Geraghty & Miller, 1985a) under an FDER Consent 
Order (84-0253). Results indicated no significant contamination had resulted 
from past activities at the Battery Acid Shop and the Consent Order was 
recommended to be rescinded on April 15, 1987. However, the presence of benzene 
in samples from the existing monitoring wells surrounding the seepage pit 
warrants further consideration. As such, the investigation of benzene contamina- 
tion around Site 5 is coupled with the field and laboratory investigation 
proposed' for production well W-S2. Sites 4, 7, and 8 are currently being 
investigated under the Navy's underground storage tank (UST) program and, 
therefore, are not incorporated in the Navy's IR program. However, an agreement 
between the Navy, USEPA, and FDER was made during a Project Mangers' meeting at 
Whiting Field on July 7, 1992, to sample monitoring wells at those sites for full 
scan target compound list (TCL) and target analyte list (TAL) analytes and 
decide, based on the results of the analyses, whether Sites 4, 7, and 8 should 
remain in the Navy's UST program or be transferred into the Navy's IR program. 
The wells are currently scheduled to the sampled in August 1993. 

Five additional sites were identified and subsequently added to the Phase IIA RI 
program for assessment of contamination. The site numbers and names are as 
follows: 

Site 29, Auto Hobby Shop, 
Site 30, South Field Maintenance Hangar, 
Site 31, Sludge Drying Beds and Disposal Areas, 
Site 32, North Field Maintenance Hangar, and 
Site 33, Midfield Maintenance Hangar. 

Site numbers 19 through 28 will not be used at Whiting Field because they 
identify sites located at one of Whiting Field's Outlying Landing Fields (OLF 
Barin) in Foley, Alabama. 

The locations of.all 23 NAS Whiting Field sites are shown in Figure'l-4. Each 
of Sites 1 through 18 and Sites 29 through 33 are being evaluated with regard to 
contaminant characteristics, migration pathways, and pollutant receptors. Table 
l-l summarizes the information collected on these sites. 

,- 
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Table l-1 
Summary of Potential Disposal Sites 

Technical Memorandum No. 1 
Phase IIA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, Florida 

She No. Site Name and Type Location Period of Operation Types of Material Disposed Comments 

1 Northwest Disposal Area North Field, west side 1943-1965 Refuse, waste paints, thinners, Secondary disposal area during this 
(landfill). solvents, waste oils, and period; site covers 5 acres. 

hydraulic fluids. 

2 Northwest Open Disposal Area North Field, west side 1976-1984 Construction and demolition Former borrow pit location, com- 
(landfill). debris, tires, and furniture. monly referred to as the ‘Wood 

Dump.” 

3 Underground Waste Solvent North Field, south of Building 1980-1984 Waste solvents, paint stripping Wastes generated by paint stripping 
Storage Area (tank). 2941. residue, and 12O-gallon spill. operations. 

4 North AVGAS Tank Sludge North Field, north of Tow 1943-1968 Tank bottom sludge containing Sludge disposal in shallow holes 
Disposal Area. Lane. tetraethyl lead. near tanks. 

5 Battery Acid Seepage Pit South Field, southwest of 1964-1984 Waste electrolyte solution con- Pits located 110 feet from potable 
(contaminated soil). Building 1454. taining heavy metals and waste supply well (W-S2). . 

battery acid. 

6 South Transformer Oil Dispos- South Field, southeast of 1940%-1960’s PCB-contaminated dielectric Disposal in “O-2” drainage ditch. 
al Area (contaminated soil). Building 1454. fluid. 

7 South AVGAS Tank Sludge South Field, west of Building 1943-1968 Tank bottom sludge containing Sludge disposed in shallow holes 
Disposal Area (landfill and 1406. tetraethyl lead. near tanks. 
tanks). 

8 AVGAS Fuel Spill Area South Field, south of Building Summer 1972 AVGAS containing tetraethyl Fuel spill of about 25,CIOO gallons on 
(contaminated soil). 1406. lead. an area of about 2 acres. 

9 Waste Fuel Disposal Pit South Field, east side 1950%1960’s Waste AVGAS containing tetra- Fuel disposed in former borrow pit. 
(landfill). ethyl lead. 

10 Southeast Open Disposal. Area South Field, southeast area 1966-1973 Construction and demolition de- Secondary disposal area during this 
(A) (landfill). bris, waste solvents, paint, oils, period; site covers about 4 acres. 

hydraulic fluid, PCBs, pesti- 
cides, and herbicides. 

11 Southeast Open Disposal Area South Field, southeast area 1943-1970 Construction and demolition Secondary disposal area during this 
(Ej (iandfiiij. debris, waste solvents, paint, period; site covers about 3 acres, 

oils, hydraulic fluid, and PCBs. 

See notes at end of table. 



Table l-l 
Summary of Potential Disposal Sites 

Technical Memorandum No. 1 
Phase IlA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, Florida 

Site No. Site Name and Type Location Period of Operation Types of Material Disposed Comments 

12 Tetraethyl Lead Disposal Area South Field, southeast area’ May 1, 1968 Tank bottom sludge and fuel Disposal area posted with warning: 
(waste pile). filters contaminated with tetra- site consists of two earth covered 

ethyl lead. mounds; 25 foot by 25 foot area. 

13 Sanitary Landfill (landfill) South Field, southeast area 1979-1984 Refuse, waste solvents, paint, Primary sanitary landfill, potentially 
hydraulic fluids, and asbestos. received hazardous wastes the first 

year of operation. 

14 Short-Term Sanitary Landfill South Field, southeast area 1978-l 979 Refuse, waste solvents, oils, Primary sanitary landfill for brief 
(landfill). paint, and hydraulic fluids. period; relocated due to drainage 

problems. 

15 Southwest Landfill (landfill) South Field, southwest area 1965-l 979 Refuse, waste paints, oils, sol- Primary landfill for this time period: 
vents, thinners, asbestos, and covers about 15 acres. 
hydraulic fluid. 

16 Open Disposal and Burning South Field, southwest area 1943-l 965 Refuse, waste paints, oils, sol- Primary disposal area for this time 
Area (landfill). vents, thinners, PCBs, and hy- period; covers about 10 acres. 

draulic fluid. 

17 Crash Crew Training Area North Field, west side 1951-Present JP-4. Waste fuels and some solvents 
(contaminated soil). ignited, then extinguished. 

18 Crash Crew Training Area North Field, west side 1951-1990 JP-4. Waste fuels and some solvents 
(contaminated soil). ignited, then extinguished. 

29 Auto Hobby Shop Area around Building 1404 194O’s-1990 Paint, oils, and solvents Abandoned underground waste oil 
tanks. 

30 South Field Maintenance Area around Building 1406 1940’s - present Fuels, solvents, and oils Abandoned underground waste oil 
Hangar. tanks. 

31 Sludge Drying Beds and Wastewater Treatment Plant 1940’s - present Wastewater Treatment Plant Sludge from beds spread on ground 
Disposal Areas. and along perimeter roads. sludge. along perimeter road. 

32 North Field Maintenance Area around Building 1424 1940’s - present Fuels, solvents, and oils Abandoned underground waste oil 
Hangar. tanks. 

33 Midfield Maintenance Hangar Area around Building 1454 1940’s - present Fuels, solvents, and oils ‘Abandoned underground waste oil 
tanks. 

Notes: AVGAS = aviation gasoline. 
PCB = polychlorinated biphenyls. 
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i.2 PHASE I SURFACE WATER AND SEDIMENT INVESTIGATION RESULTS. The Phase I 
surface water and sediment'sampling program at NAS Whiting Field consisted of 
three components: (1) collection of surface water and'sediment samples, (2) 
measurement of general water quality parameters (i.e., pH and specific 
conductance) and physical description .of each sampling location, and (3) 
measurements of instantaneous streamflow and channel cross sectionals at three 
locations in Clear Creek and two locations in Big Coldwater Creek. The results 
of this investigation are thoroughly documented in the RI Phase I Technical 
Memorandum No. 4 (ABB-ES, 1992c); however, a brief summary of the results and 
conclusions follows. 

Surface water quality data from the 12 surface water samples (analyzed for TCL 
volatile organic compounds PJOC~I 5 semivolatile organic compounds 
pesticides and PCBs, 

[svoy, 
and TAL metals plus cyanide) indicated no significant 

environmental contamination in Clear Creek or Big Coldwater Creek surface waters. 

However, one of the sediment samples collected from the Clear Creek flooldplain 
contained halogenated VOCs and metals concentrations exceeding background 
concentrations. The halogenated VOCs observed, cis-1,2-dichloroethene (DCE), 
trans-1,2-DCE, and 1,l dichloroethane, are frequently observed as transformation 
products or solvents in military or industrial use. 

1.3 OBjECTIVES OF THE PHASE IIA SURFACE WATER AND SEDIMENT INVESTIGATION 
Stormwater drainage from the industrial, support, and runway areas of NAS Whiting 
Field is routed to Clear Creek and Big Coldwater Creek via a series of concrete 
drainage ditches. In addition, based on the hydrogeologic setting, groundwater 
from parts of the installation appears to discharge. to Clear Creek. The 
secondary-treated sewage effluent from the NAS Whiting Field Sanitary Wastewater 
Treatment Plant (WWTP) is discharged onto the floodplain of Clear Creek. The 
preliminary public health evaluation and preliminary environmental assessment, 
therefore, identified Clear Creek and Big Coldwater Creek as potential receiving 
waters from toxic and hazardous materials migrating via overland flow or 
groundwater discharge. Human exposure could occur as a result of either 
recreational body-contact water use or ingestion of aquatic organisms taken from 
the receiving waters. Aquatic and adjoining wetland biological communities may 
also be affected by contaminants. 

During the Phase I RI, no significant environmental contamination was detected 
migrating in Clear-Creek,or-Big Coldwater surface water and no environmental 
contamination was detected in the sediments of either stream. However, VOCs and 
metals were detected in the Clear Creek floodplain sediment in excess of 
background concentrations. 

Therefore, the objective of the Phase IIA RI surface water and sediment program - 
was to more closely. evaluate the presence, nature, and extent of contamination 
in Clear Creek and its floodplain. Because no environmental contamination was 
detected in Big Coldwater Creek during the Phase I investigation, no surface 
wateror sediment samples were collected from Big Coldwater Creek during the 
Phase IIA RI investigation. Data derived from this program will be used in the 
Public Health Evaluation and Environmental Risk Assessment to be performed during 
the Phase II RI. 
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1.4 ECOLOGICAL SETTING OF CLEAR CREEK. Wetland habitats'in the vicinity of the _,_ 
Clear Creek floodplain include titi swamps, bay swamps, and bottomland forest 
hardwoods (habitat types of Wolfe and others,. 1988). 1,n general, titi and bay 
swamps occur in the upper regions-on the Clear Creek floodplain, and bottomland 
hardwood swamp occurs in the lower Clear.Creek floodplain. 

Titi swamps in the vicinity of Clear Creek are dominatedby black titi (Cliftonia 
monophylla) and swamp titi (Cyrilla raceniflora). Swamp titi tends to dominate. 
much of the shrub community in the upper regions of the Clear Creek floodplain 
andblack titi occurs sparsely at the site. Other species observed in the site's 
titi and bay swamps include red maple (Acer rubrum), slash pine (Pinus elliotii), 
longleaf pine (Pinus palustris), sweetbay magnolia (Magnolia virginiana),, 
fetterbush (Lyonia lucida), several holly species (Ibex spp.), royal fern 
(Osmunda regalis), and chain fern (Woodwardia areolata). In the vicinity of 
several of the sampling stations, Atlantic white cedar (Chamaecyparis thyoides) 
is a conspicuous and dominant member of the hydrophytic forest community. 

Between Clear Creek and the upper swamp communities, a bottomlandhardwood forest 
occurs. This habitat is dominated by black gum (Nyssa sylvatica), also known as 
swamp tupelo. Other species observed in the site's bottomland swamp include red 
maple, fetterbush, several holly species, royal fern, chain fern, rush (Juncus 
sp.), and sphagnum moss (Sphagnum spp.). 

Numerous specimens of the white-toppedpitcher plant (Saracenia leucophylla) were 
observed in the vicinity of three of the Clear Creek surface water and sediment 
sampling stations (Sampling Stations 2, 4, and 11). This carnivorous plant is 
a State-listed endangered species in Florida, and is a candidate for listing 
under the Federal Endangered Species Act (Florida Game and Fresh Water Fish 
Commission [FGFWFC], 1991). The white-topped pitcher plant has been previously 
observed elsewhere at NAS Whiting Field' within the Clear Creek floodplain 
(Environmental Protection Systems, Inc., 1991). 



. 

2.0 FIELD PROGRAM SUMMARY 

The Phase IIA surface water and sediment sampling program at NAS Whiting Field 
consisted of the collection of surface water and sediment samples, measurement 
of general water quality parameters (pH, specific conductance; and dissolved 
oxygen) , and a physical description of each sampling location. Details of the 
sampling program are presented in the following sections. 

2.1' SAMPLING AND ANALYSIS. A total of 11 surface water and sediment samples, 
2 surface water duplicate samples, 2 duplicate sediment samples, 4 equipment 
rinsate blanks, and 4 trip blank samples was collected during the Phase IIA RI 
surface water and sediment sampling event. The surface water and sediment 
sampling locations are presented in Figure 2-l. For reference, the Phase I RI 
surface water and sediment sampling locations have been included in Figure 2-l. 
Table 2-l provides a description of each sampling station and associated 
rationale. All samples were collected in accordance with the procedures 
discussed in the USEPA Region IV Standard Operating Procedures (SOPS) (USEPA, 
1991). 

The sampling program was conducted in two separate events between July 13 through 
16 and on August 19, 1992. The separate events were necessitated by a delayed 
sample shipment delivery to the laboratory during the first event. The samples 
arrived at the laboratory at a temperature in excess of 20 degrees Celsius; ("C), 
which exceeds the temperature preservation criteria of 4 "C. To prevent 
compromising the sample data quality the samples were not analyzed. These 
samples were again collected during the second sampling event (August 19, 1992) 
with appropriate quality control (QC) samples. 

Clear Creek surface water samples for VOC analysis and metals were collected by 
submerging a clean glass beaker into the creek and transferring the collected 
water directly into the pre-preserved sample bottles. Sample aliquots for all 
other analytical groups were collected directly into the sample bottles by 
submerging the individual bottles into the creek. 

Floodplain surface water samples were also collectedby submerging a cleanbeaker 
and sample bottles in areas where ponded water was present. At two of the three 
sampling locations, untreated wood boxes.(2 feet by 2 feet with open ends) were 
placed into the sediment to allow seeping groundwater and surface water to 
collect for sampling. This technique effectively increased the volume of water 
that could be sampled from these floodplain locations. 

All creek sediment samples were collected from the upper foot of sediment using 
a stainless-steel hand auger. Floodplain sediment samples were collected with a 
stainless-steel spoon. Upon retrieval, the sediment samples were placed in a 
glass bowl and homogenized using a stainless-steel spoon. The sample was then 
transferred to the appropriate sample bottles with the spoon. 

Each sediment fraction collected for VOC analysis was transferred directly from 
the. auger bucket or the spoon to the sample bottles without homogenizing so as 
to limit volatilization of the sample. All sediment samples were collected in 
accordance with procedures discussed in the USEPA Region IV SOPS (1991). All 
data generated during both the surface water and sediment sampling operations 
were recorded in bound field log books. 
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Table 2-l 
Surface Water and Sediment Sampling Locations and Rationale 

Technical Memorandum No. 1 
Phase HA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, florida 

Sample 
Station 

Location Rationale 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Upstream of the north field drainage ditch 
“c’. 

Approximately 100 feet upstream of State 
Road 87A bridge. 

Approximately 25 feet upstream of the new. 
“A” ditch discharge into Clear Creek. 

The floodplain east of Clear Creek north of 
the new ‘A” ditch discharge next to a rusted 
55-gallon drum. 

The convergence of the new “A” ditch and 
Clear Creek. 

The convergence of the old “A” ditch and 
Clear Creek. 

The floodplain east of Clear Creek south of 
the old “A” ditch. 

Approximately 600 feet south of the conver- 
gence of old “A” ditch and Clear Creek. 

The floodplain east of Clear. Creek and west 
of Site 15. 

Approximately 100 feet upstream of the new 
“M” drainage ditch. 

100 feet.downstream of the convergence of 
the new “s” ditch and Clear Creek. 

Characterize upstream background surface water and sedi- 
ment quality in Clear Creek. 

Characterize the nature of contamination downstream of the 
concrete drainage ditch discharge from the northwest part of 
the installation. 

Characterize the nature of surface water and sediment contam- 
ination downgradient of the industrial area. 

Evaluate degree of floodplain surface water and sediment con- 
tamination downgradient of the industrial area and confirm the 
Phase I detection of volatile organic compounds (VOCs) and 
metals. 

Evaluate degree of surface water and sediment contamination 
at the new “A” drainage ditch discharge. 

Characterize the nature of surface water and sediment con- 
tamination downgradient of Site 16 (from overland surface 
water flow or groundwater discharge) and at the discharge of 
the old “A” drainage ditch. 

Characterize the nature of floodplain surface water and sedi- 
ment contamination downgradient of Site 16. 

Characterize the nature of surface water and sediment oontam- 
ination downgradient of Site 15 (from overland surface ,water 
flow or groundwater discharge). 

Characterize the nature of floodplain surface water and sedi- 
ment contamination downgradient of Site 15. 

Characterize the nature and extent of contamination down- 
stream of the above sampling locations. 

Characterize the nature and extent of the cumulative down- 
stream contamination below NAS Whiting Field. 
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2.2 DATA QUALITY ASSESSMENT. Based on the review of the data, all of the QC 
criteria-and the data quality objectives (DQOS) presented in the workplan were -- 
met. Details of the data quality-assessment are presented in Sections 2.3 
through 2.8. 

The QC program uses QC samples 'to document the quality of the associated 
environmental sample results and to evaluate the performance of the laboratory. 
The quality ,of the environmental data is controlled by two components: sampling 
and analysis. Various factors affecting each of these components are as follows: 

1. Sampling 
. sampling design 
. sample collection techniques 
. sample handling and delivery 

2. Analysis 
. analytical methods 
. laboratory instrumentation 

Both the sampling and analytical components contain potential sources of 
uncertainty, error, and biases that may affect the overall quality of the 
measurement. 

The QC samples used to identify the source of uncertainty and magnitude of error 
include: field QC samples and laboratory QC samples. 

1. Field QC samples _-- 
. field duplicates 
l field blanks 
. equipment rinsate blanks 
. trip blanks 
. field spikes 

2. Laboratory QC samples 
. method blanks 
. surrogate spikes 
. matrix spike/matrix spike duplicate (MS/MSD) samples 
. laboratory control samples (LCS) and LCS duplicates 

The remaining portion.of this chapter discusses the quality control aspects of 
the surface water and sediment sampling episodes as follows: Section 2.3, Sample 
Handling, Delivery, and Chain of Custody; Section 2.4, Field Quality Control 
Assessment; Section 2.5, Laboratory Quality Control Assessment; Section2.6, Data 
Quality Objectives Assessment (as stated in the RI/FS Planning Document [E.C. 
Jordan, 19901) and evaluates the quality of the surface water and sediment sample 
results by means of a set of DQO parameters. 

.2.3 SAMPLE HANDLING. DELIVERY, AND CHAIN OF CUSTODY. Collection of surface 
water and sediment samples was performed in accordance with the USEPA Region IV 
SOPS. 

All samples were properly preserved, were placed in coolers packed with bagged 
ice immediately after their collection, and remained in the custody of the field - 
personnel until shipment to the laboratory. All samples were shipped under 
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chain-of-custody requirements to CH,M Hill Laboratories (CH2M Hill) in 
Montgomery, Alabama, for analysis. Upon arrival at the laboratory, the chain-of- 
custody form and temperature were checked for each cooler. The chain-of-custody 
form was then signed by laboratory personnel and the samples were accepted for 
analysis. 

2.4 FIELD QUALITY CONTROL ASSESSMENT. Table 2-2 presents a list of field 
quality control samples collected for analysis. These included field duplicates, 
equipment rinsate blanks, field blanks, and VOC trip blanks for each surface 
water and sediment sample shipment. 

Table 2-2 
Field Quality Control (QC) Sampling Schedule 

Technical Memorandum No. 1 

Phase IIA, Remedial Investigation and Feasibility Study 
Surface Water and Sediment Assessment 

NAS Whiting Field, Milton, Florida 

Surface Water and 
Number of Number of Number of Field QC Samples 

Event/Date Sediment Sampling 
Surface Water Sediment 

Stations 
Samples Samples Trip Rinsate Field Field MS/ MSD 
Collected Collected Blanks Blanks Blanks Dup. Pairs 

Event 1 
(July 13-16 1992) 

July 13 11 and 10 2 2 1 1 1 

July !4 9, 8, and 7 3 3 1 1 1 

July 15 6 and 4 2 2 1 2 1 
July 16 5, 3, 2, and 1 

(rejected) 

Event 2 

August 19, 1992 5, 3, 2, and 1 4 4 1 1 1 1 1 

(resampled) 

Total 11 sampling stations 11 11 4 4 2 3 2 

Notes: Dup. = duplicate samples. 
MS/MSD = matrix spike and matrix spike duplicate. 

All field QC samples were collected in conformance with the requirements of the 
June 1988 Naval Energy and Environmental Suport Activity (NEESA) Sampling and 
Chemical Analysis Quality Assurance Requirements for the Navy Installation, 
Restoration Program (NEESA Document 20.2-047B, 1988) and USEPA Region 'IV SOP 
(USEPA, 1991). 

2.5 LABORATORY OUALITY CONTROL ASSESSMENT. Analytical results (see Appendix A) 
were validatedby C.C. Johnston&Malhorta Environmental Engineers and Scientists 
(CCJW , Lakewood, Colorado, who followed USEPA functional guidelines for 
inorganics and organics analysis (USEPA, 1988b; 1988c) and requirements found in 
Section 7.3 of the NEESA Sampling and Chemical Analysis Quality Assurance 
Requirements for the Navy Installation Restoration Program (NEESA 20.2-047B, 
1988). 
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Appendix B includes a list of sample delivery groups (SDG) and the associated 
laboratory sample identification numbers for the surface water and sediment 
samples and corresponding data validation case narratives from CCJM for each SDG. 

,--. _ 

2.6 DATA QUALITY OBJECTIVES ASSESSMENT. The QC sample results are evaluated in 
terms of DQOs, DQOs refer to a set of qualitative and quantitative statements 
that assess the quality of data generated during the sampling and analysis phases 
of the project. as defined in Data Quality Objectives for Remedial Response 
Activities (USEPA, 1987). The DQOs are defined by the parameters including: 
precision, accuracy, representativeness, completeness, andcomparability (PARCC). 
These parameters present an indication of data quality and the confidence that 
a particular compound or inorganic analyte is present or absent in an associated 
environmental sample: Surface water and sediment sampling program DQOs as stated 
in Section 4.0 of Volume I of the RI/FS Planning Document (Jordan, 1990) are 
Level C with 10 percent being Level D. 

The following paragraphs define each of the PARCC criteria. 

Precision. Precision is a measure of the reproducibility of the analytical 
results under a given set of conditions. It is a quantitative measure of the 
variability of a group .of' measurements compared to their average value. 
Precision is measured as the Relative Percent Difference (RPD): 

=I-4 
1ooxo.5(~,+~,) 

(1) 

where D, and D, are the reported concentrations for sample duplicate analyses. 
- The results of duplicate samples are taken from the same source and analyzed 

under identical conditions to evaluate the precision. 

Field duplicate samples provide a quantitative measure for the cumulative' 
precision of the sampling and analytical.components. On the other hand, the 
MS/MSD pair provides a quantitative measure for the precision in the laboratory 
component. 

Accuracy. Accuracy is a quantitative parameter determining the nearness of a 
result to its true value. Accuracy measures the bias.in a measurement.system. 

Percent recovery of the known spike concentration added to the sample is used to 
evaluate accuracy. Percent recovery is calculated using the equation: 

100x9 (2) 

where 
.A = measured concentration in the spiked sample, 
B= measured concentration of the spike compound in the unspiked 

sample, and 
c= concentration of the spike. 

Field surrogate sample results provide a quantitative measure for the cumulative 
accuracy of the sampling and analytical components. -, 
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Blank'spike/LCS, MS/MSD, and surrogate spike samples provide a quantitative 

t--T measure for the accuracy in the analytical component. 

Field surrogate samples were not collected during this program. In the absence 
of a field surrogate, the sampling accuracy can be qualitatively assessed by 
reviewing the associated blank results (field blank, rinsate blank, and trip 
blank), because the sources of bias in the sampling process include field 
contamination, preservation, and handling. 

Representativeness. Representativeness is a,qualitative parameter that expresses 
the degree to which the sample data are characteristic of a sample population, 
parameter variations at a sampling point, or an environmental condition. 
Representativeness of a given data set is controlled by the sampling techniques 
adopted, rationale used for sampling locations, sample handling, and de:Livery. 
The integrity of the sample during collection, preservation, delivery, and 
analysis is monitored by using blank samples. 

Completeness. Completeness is defined as the percentage of measurements made 
that are judged to be valid measurements. It is evaluated to determine if an 
acceptable level of datawere obtained so thatavalid scientific data assessment 
can be completed. 

An 85 percent completeness goal (USEPA, 1987) was targeted during the sampling 
and analysis program for the surface water and sediment sampling episodes. 

Comparabilitv. Comparability is a qualitative parameter; expressing the 
confidence with which one data set can be compared with another. Samp:Le data 
should be comparable with other measurement data of similar samples and sample 
conditions. This goal is achieved through use of standard techniques to collect 
and analyze representative samples and reporting analytical results in 
appropriate units. Comparability is limited by other PARCC parameters. 

2.7 SITE-SPECIFIC DATA QUALITY ASSESSMENT. Surface water and sediment samples 
were collected from 11 locations along the Clear Creek at NAS Whiting Field 
during the Phase IIA RI field explorations. Sampling was completed thro,ugh two 
sampling events as follows: 

Event 1 (July 13 to July 16, 1992), samples from all the 11 stations; and 

Event 2 (August 19, 1992), resampling from Stations 1, 2, 3, and 5 'because 
of violation of preservation criteria for the samples collected from these 
stations during Event 1. 

All samples including the quality control samples were analyzed for TCLVOCs, TCL 
SVOCs,. pesticides and PCBs, and TAL metals and total cyanides in accordance with 
the USEPA Contract Laboratory Program (CLP) methodology. 

Results from the field and laboratory QC samples, as presented in Table 2-3, are 
used to measure the PARCC parameters, The following paragraphs present the PARCC 
measurements specific to each analysis andmedia and overall assessment of DQOs. 

TechMemo. 

Phase IIA FGB(m1).07.93 2-7 



Table 2-3 
Field QC Sample Analysis Results 

halyte 

AnalysisfMatriw 

TCL vote 

WHFGA-ST&( )-01/01A 

SW SD 

Technical Memorandum No. 1 
Phase II4 Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, Florida 

Fteld Duplloates Trip Blanks Rinsate Blanks Field Blanks 

WHF-2ASTAE( )-0l/OlA WHFGA-STAlO-( )-Ol/OlA 
WHF-2A-SW/SD-( ) WHF-SA-SW/SD-( ) WHF-2ASW/SD-( ) 

Tf3-01 TB-02 TEO3 Tf3.09 RB-01 RB-02 RB-03 RB-69 FB-01 FE-02 

SW SD SW SD .W W W W W W W W w w 

Metiyfene chloride 
Acetone 
Carbon dlsulfide 
Benzene 
Trlohloroethene 
Xyfene 
Toluene 

Tct. SVOCS 
Di-n-butyl phthalate 
bis(2Xthylhexyf)phthatate 

Pulkidas and PCBs 

15/w - 
214 &Q : - : 1 .I 1 1 : 1 I 1: 

7 
10 

2J 
1 J/l J jJ/jJ - - - - - - - - - - :: 

__ ‘_ 
.,J,s,J - - _ ,_ _ - _ __ ._ 

.- 4J 4J 4J I - - ,_ - 

NA NA NA NA 14 12 13 - 10 J 12 
NA NA NA NA - -- 3 -. - __ 

TAL Metals wxl Cyanides 
Aluminum 116 J/12oJ - 
Barium 12.6 J/12.4 J 14515 17.8 J/17.8 J - 
C&turn 3,480 J/3,520 J - 989 J/t,010 J 93/2&l - 
Chromium 417 
Cobalt .- 

Copper 13.8 J/13.8 J - 
fron 1,510/1,003 973 J/Q61 - 
Lead 7671770 619 1.7 J/l.3 J - 
Manganese 18.5 J/18.8 - 
Magnesium 16.5116.8 6475/662J - 
Nickel 773 J/769 J - 
Potassium 1,56UJ/794J - 
Sodium 3,140 J/3.090 J - 
Zinc 12,866 J/12.806 J 22197 27.1 J/20.2 J - 

Notes: SW = surface water (expressed as micrograms per liter h/f]). 
SD = sediment (expressed as milligrams per kilogram for all inorganic analytical parameters and 

micrograms per kilogram for the organic analytical parameters). 
W = source water for the equipment decontamination (expressed as mkxograms per liter). 
15/16 = results of environmental sample and its duplicate. 
- = result is withinths quality control (CC) criteria. 

ij estimated value. 
NA = not applicable. 

NA NA NA NA 57.8 J 33.4 J 52.1 J 33.4 28.7 J 33.14 
NA NA NA NA 1.1 J 0.a J 2.1 J 1.1 0.6 J 1.1 
NA NA NA NA 272 J 246J 3OOJ 325 237 J 325 
NA’ ‘NA NA NA 2J 2.2 J 4.8 J - 
NA NA NA NA 2.6 J - - - - ‘- 

812 NA NA NA NA .4.a J 16.6 J 16.3 J - 
NA .NA NA NA 26.6 J 26.6 J 48.4 J 20 40.8 J la.3 
NA NA .NA NA 2.2 J 1.2J - - 1J 
NA NA NA NA 1.7J - 2.1J - 
NA NA NA NA - - - - __ 

- NA / NA NA NA - - se - 22.4J - 
NA NA NA NA - - - - - 
NA NA NA NA a55 J 867 J 901 J 759 697 J 759 
NA NA NA NA 14.4 J 23.4 36.7 a a.1 J 8 

TCL = target compound list. 
VOCs = volatile organic compounds. 
SVOCs = semivolatile organic compounds. 
PCBs = polychlorinated biphenyls. 
TAL = target anafyte list. 

J 



. 

2.7.1 Precision The cumulative precision of sampling and analytical components 
was measured by using the field duplicates for surface water and sediment media 

fc4‘ obtained from sampling Stations 5, 6 (Station12 is a blind duplicate for Station 
6), and 10 (see Table 2-3). The laboratory component of precision is measured 
by using MS and MSD samples for both the media obtained from sampling station 10 
(see Appendix B, Data Validation Case Narratives from CCJM). 

TCL VOCs. The cumulative precision is within the QC acceptance criteria f-or all 
but two VOCs for both surface water and sediment samples. Methylene chloride and. 
acetone are the two VOCs with precisions outside the QClimits and the detection 
of these two compounds is likely the result of laboratory contamination (see CCJM 
case narratives, Appendix B). Overall, the RPD values outside the acceptance 
criteria do not reflect a problem affecting data quality (see CCJM Case 
Narratives in Appendix B). The laboratory component of precision is with&n the 
QC limits for all analytes in both the media. 

TCL SVOCs. The cumulative precision of SVOCs is within the QC acceptance 
criteria for all analytes for both the surface water and sediment samples. The 
laboratory component of precision is within the QC limits for all but six SVOCs 
for surface water samples and all SVOCs for the sediment samples. The six SVOCs 
(none were detected in the associated field samples) for which the laboratory 
component of precision was outside the QC criteria for surface water samples 
were: phenol, 2-chlorophenol, 1-4-dichlorobenzene, n-nitroso-di-n-propylamine, 
1,2,4-trichlorobenzene, and acenaphthene. No qualifiers have been applied to the i 
sample data on the basis of RPD values outside control limits (see CCJM case 
narratives, Appendix B). 

,- Pesticides and PCBs. The cumulative precision of sampling and analytical 
components for pesticides and PCBs inboth the surface water and sediment samples 
was within the QC limits for all compounds. 

TAL metals and Total Cyanides. The cumulative precision of the sampling and 
analytical components for TAL metals and total cyanide is within the QC limits 
for all analytes in surface water and all but six analytes in the- sediment 
samples. The six analytes that were outside the QC criteria include: barium, 
chromium, copper, iron, lead, and zinc. The reason for these analytes not 
meeting the QC RPD criteria may be attributed to the heterogeneity of the 
sediment sample. Overall, the RPD values outside the acceptance criteria do not 
reflect a problem affecting data quality (see CCJM Case Narratives in Appendix 
B) . The analytical component of precision was within the QC limits for all 
analytes in both the media. 

2.7.2 Accuracv The laboratory component of accuracy was measured by using MS 
and MSD samples for surface water and sediment samples obtained from sampling 
station 10. No qualifiers were added to the sample data on the basis of MS/MSD 
recoveries outside control limits (see Appendix B, Data Validation Case 
Narratives from CCJM). 

TCL VOCs. The analytical component of accuracy is within the QC limits for all 
the 34 VOCs for sediment samples and all but two VOCs for surface water samples. 
Benzene and toluene were the compounds that did not meet the. accuracy criteria 
for surface water samples. 
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TCL SVOCs. The analytical component of accuracy is within the QC limits for all 
SVOCs in surface waters and all but three SVOCs in sediment samples. The SVOCs - 
that did not meet the QC criteria included: 1,4 dichlorobenzene, 1,2,4- 
trichlorobenzene, and acenaphthene. 

Pesticides and PCBs. The analytical component of accuracy is within the QC 
limits for all pesticides and PCBs in surface waters and sediment samples. 

TAL Metals and Total Cvanides. The analytical component of accuracy is within 
the QC limits for all analytes in surface water and all but one analyte in the 
sediment samples. The analyte that is outside the criteria in sediment samples 
was lead.. 

2.7.3 Representativeness A total of four trip blanks, two field blanks, and 
four rinsate blanks were used during the surface water and sediment sampling 
events-(Table 2-l) to assess the representativeness of the sampling and analysis 
results. Appropriate qualifications were added to the affected analytes based 
on the QC criteria (see Appendix B). . 

TCL VOCs. No VOCs were detected in trip or rinsate blanks. Methylene chloride 
(7 micrograms per liter [pg/,!]) and acetone (10 pg/R) were only detected in one 
field blank. These VOCs were also detected in the laboratory method blanks at 
levels ranging from 4 to 12 pg/R. 

TCL SVOCs. Bis(2-ethylhexyl)phthalate (3 pg/R) and di-n-butyl phthalate (10 J 
to 14 ,ug/R) were detected in fieldblanks and sediment sampling equipment rinsate 
blanks. 

Pesticides and PCBs. No analytes were detected in any of the field QC samples. 

TAL Metals and Total Cvanides. Aluminum, barium, calcium, iron, lead, nickel, 
sodium, and zinc were detected at levels as shown in Table 2-3 for the field 
blanks and the rinsate blanks. 

2.7.4 Completeness Greater than 99 percent of the surface water and sediment 
sample results for TCL VOCs, TCL SVOCs, pesticides and PCBs, and TAL metals and 
total cyanides were qualified as valid results (see' CCJM case narratives in 
Appendix B). The VOC data for 4-methyl-2-pentanone in 11 samples were rejected 
if it was reported as undetected because the calibration was outside data 
validation specifications. 

2.7.5 Comparability Surface water and sediment sample results are comparable 
because of the following reasons. 

. Standard procedures as mentioned in sections 2.2 and 2.3 were followed 
: for sampling and analytical phases throughout the surface water and. 

sediment sampling program. 

. Consistent units of measure were used throughout the project for all 
the surface water and sediment sampling results. 

- 
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2.8 SUMMARY. Table 2-4 presents the summary of QC sample evaluation results 
f--- with respect to the PARCC criteria as discussed in this chapter. Based on the 

results of the QC sample.analyses, the overall precision and accuracy goals of 
the project were achieved. Results from the method blanks, trip blanks, and 
field. blanks analyses indicate that the data are representative of the 
environmental conditions at Clear Creek'. Overall, greater than 99 percent 
completeness was attained, based on QC sample results and data validation 
criteria, thus satisfying the 85 percent completeness goal. Standard methods of 
analysis and units of measure were used throughout the project; therefore, all 
the QC criteria and the DQOs mentioned in the workplan were met. 

- 

Table 2-4 
Summary of Data Quality Objective (DQO) Assessment (Precision, Accuracy, 
Representativeness, Completeness and Comparability [PARCC] Parameters) 

Technical Memorandum No. 1 
Phase IIA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, florida 

Precision’ Accuracf 
Completeness 

Representativeness (percent) Comparability 

Surface Water Samples Acceptable Acceptable Representative 
TCL VOCs Acceptable Acceptable Representative >99 High 
TCL SVOCs Acceptable Acceptable Representative >99 High 
Pesticidis and PCBs Acceptable Acceptable Representative >99 High 

P-- TAL metals and total cyanide Acceptable Acceptable Representative >99 High 

Sediment Samples Acceptable Acceptable Representative 
TCL VOCs Acceptable Acceptable Representative >99 High 
TCL SVOCs Acceptable Acceptable Representative >99 High 
Pesticides and PCBs Acceptable Acceptable Representative >99 High 
TAL metals and total cyanide Acceptable Acceptable Representative >99 I-iigh 

’ Cumulative of sampling and analytical components. 
* Analytical component. 

Notes: TCL VOCs = target compound list volatile organic compounds. 
TCL SVOCs = target compound list semivolatile organic compounds.. 
PCBs = polychlorinated biphenyls. 
TAL = target analyte list. 
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3.0 RESULTS AND INTERPRETATION 

The purpose of this section is to present the results of the Phase IIA RI surface 
water and sediment sampling program. Information regarding surface hydrology 
including surface water classification, surface drainage, flood prone areas, and 
streamflow data are thoroughly detailed in the Phase I RI Technical Memorandum 
No. 4 (ABB-ES, 1992c). Because this background informationhas not changed since 
the Phase I program, it has not been repeated in this technical memoranldum. 

Section 3.1 details the results of the Phase IIA RI surface water sampling and 
analysis. Section 3.2 presents the results of the sediment sampling and 
analysis. The last section, Section 3.3, presents the overall surface water and 
sediment assessment. 

3.1 SURFACE WATER QUALITY. This section presents the results of the surface 
water sampling and analysis of 11 sampling locations. Eight of these locations 
(Stations 1, 2, 3, 5, 6, 8, 10, and 11) are located in Clear Creek anti three 
locations (Stations 4, 7, and 9) are in the floodplain of Clear Creek. 
Descriptions of sampling locations and specific sampling rationale are presented 
in Table 2-l (Section 2.1). 

The surface water data from Clear Creek and its floodplain were subject to the 
following Applicable or ‘Relevant and Appropriate Requirements (ARARs) and 
exceedances of these ARARs were identified: 

. Federal Primary Drinking Water Standards maximum contaminant levels 
(MCLs) and Florida Drinking Water Standards, 

. Federal Ambient Water Quality Criteria (AWQC), and 

. Florida Surface Water Quality Standards (FSWQS). 

Exceedances of the, above ARARs and their impact to human health and the 
environment will be evaluated in the Baseline Risk Assessment that will be 
developed at the completion of the RI. 

Table 3-l presents current water quality criteria and standards including, newly 
promulgated Federal drinking water MCLs and maximum contaminant level goals 
(MCLGS). Florida drinking water standards are not specifically applicable as 
numerical standards in Class III surface waters, butwillbe used as a comparison 
because the potential to use Clear Creek as a source of drinking water exists. 

3.1.1 Surface Water Physical Parameters Prior to sample collection, physical 
parameters including pH, temperature, specific conductance, and dissolved 'oxygen 
were measured at each sampling station. 

The pH ranged from 4.79 at Station 5 to 5.98 at Station 4, indicating that the 
surface water is moderate.ly acidic. The temperature varied only a few degrees 
(ranging from 23 to 25 "C) between the 11 s.tations. The specific conductance 
measured in Clear Creek (10 to 120,micromhos per centimeter [,omhos/cm]) showed 
low concentrations of cations and anions. The dissolved oxygen (DO) measurement 
ranged between 1.2 and 8.2 pg/R. Only one DO reading (Station 9, 1.2 pg/.e) was 
below Chapter 17-302.510, Florida Administrative Code (FAC), guidelines (for 
dissolved oxygen in Class III freshwater) of L 5 pg/R. A summary of the surface 

p" water physical parameters is presented in Table 3-2. 
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Table 3-l 
Chemical-Specific Standards and Guidance 

Technical Memorandum No. 1 

Phase IIA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 

NAS Whiting Field. Milton. Florida 

Chemical Nams , 

Safe Orinking Water 

Act (SDWA)’ 

Federal Standards and Guidance 

CWA Ambient Water Quality C&e& 

For Protection of Human Health For Protection of Aquattc Life 

Florida Standards and Guldancs 

Drmking Water Surface Water Quality 

Standards ‘.’ Standards” 

NOAA 

Sedtment 

ER-L 

MCLG’ 

LuplN 

Water and Fish Fish Consump- Fresh Water Marine Guldelm&’ 
MCL Class II 

Class Ill 

Consumption tion only Acute/Chronic Acute/Chronic Fresh/Marine Wdke) 

hNa WI4 wall, wal:l 
&J/I, IPglI) 

b.4J/Il 

Bentans 

&omodichloromethane 

ldichlorobromomethand) 

6 0 0.66 40 %,300/-- %,100/700 1 =‘7 1.28 2’71.28/71.28 -. 

‘loo __ __ __ --,- -I- ‘100 2222 2222122 _ 

USEPA 

Sediment 

Quality 

Critena 

IWke) 

_- 

&omoform ‘loo __ -_ -_ -,-- -+ 7100 ‘%I0 ~‘360/360 _. 

Bromomathons 
Imethyl bromide) 

Z-Butmono 

Imethyl ethyl ketone1 

Carbon dioulfide 

Carbon tetrachloride 

Zhlorobanzene 

,monochlorobanzene) 

-* _- _- __ --,- -,-- __ _- ..I.. 

6 0 0.4 6.49 ‘36.200/-- ‘60,000/-- 3 “4.42 “4.4214.42 ._ _. 

loo 100 408 _- ‘,*260/60 ‘.=1601129 100 __ -,- __ _. 

:hlorosthans 
ethyl chloride) 

5.8 noteo at end of table. 



Table 3-l (Continued) 
Chemical-Specitic Standards and Guidance 

Technical Memorandum No. 1 

Phasa IIA, Remedial Investigation and Fsasiblkty Study 

Surface Water and Sediment Assessment 

NAS WhitmQ Field, Mikon, Florida 

Federal Standards end Guidance Florida Standards and Guidance 

Safe Drinking Water _ 
CWA Ambient Water Quality CriteriaO 

Drinkrng Water 
Act (SDWAI’ 

Surface Water Quality NOAA USEPA 

Chemical Name For Protection of Human Health’ For Protection of Aquatic Life Standards s.h Standards’ Sediment Sedlmsnt 

ER-L auallty 

MCL’ MCLG’ 
Water and Fish Fish Cansump- Fresh Water Marine Class Ill Guidelines’ CrNWl.3’ 

ild~~ bada 
Consumption tion only Acute/Chronic Acute/Chronic 

MCL Class II 

(CctiO 
CG/fI 

Fresh/Marine bdbl 

w,r 

kdkd 

lLil/l~ COlU 
IKllt~ 

l,llg/ t) 

bChbxoethylvinyl ether -- __ __ -_ -,- _- -_ __ .-,- 

Chloroform ‘100 __ 0.19 16.7 ~28,900/1.240 -,-- ‘100 22470.8 ==47o.ai470.8 -- . . 

Chloromothanr -- -_ -_ __ -+ -,- 

(methyl chloride) 

__ “470.8 ‘z4?0.81470.8 . . 

Dibromochloromethane ‘100 -_ -_ _- --,-- -,-- ‘100 

lchlorodibromomethana) 

2234 “34134 _. 

1,l -Dichloroethans __ -_ -- __ -,- -,- __ ._ --I-. 

1,2-Dichloroethsne 6 0 0.04 2.43 ~118,000/20.000 ‘118.000/-- 3 __ I-- 

1,l -Dichloroethene 

_. 

7 7 0.033 1.86 --,-- 

I 1 , 1 -Dichlorosthylenel 

-,- 7 “3.2 ==3.2/3.2 _. __ 

cis-1.2~Dichloroethsno 70 70 -- -- --,- --,- 

tcia-1,2-Dichloraothylene) 

70 ._ --I-- ._ 

trans-1,2-Dichlorosthene 100 100 __ -_ --,- --,- 

itrans-1,2-Dichlorosthylsne) 

100 _. --I.. 

I.?-Dichloropropane 6 0 -_ -_ --,- --,- 5 __ I-- .~ 

cis- 1,3-Dichlwopropsns _- __ -- __ --,- -,- __ __ -.. 

See notas at end of table. 
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Table 3-l (Continued) 
Chemical-Specific Standards and Guidance 

Technical Memorandum No. 1 

Phase IIA. Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 

NAS Whiting Field, Milton, Florida 

Federal Standards and Guidance Florlda Standards and Guldanca 

. Chemical Name 

:rans-1,3-Dichloropropens 

Ethyl benzene 

!-Hexanons 

I-Methyl-2-pentanons 

methyl isobutyl ketone) 

Safe Drinking Water _ CWA Ambient Water Quality CritsriaD 

Act (SDWA)’ 
Drinking Water Surface Water Quakty NOAA USEPA 

for f’rotection of Human Health For Protection of Aquatic Ltfe Standards =,’ Standards’ Sedtment Sedfment 

ER-L Quality 

MCL’ MCLG’ 
Watar and Fish Fish Consump- Fresh Water Marine 

Consumption 

GuidelInes’ 

Wll Crcolll 
tion only 

MCL Class II 
Class Ill Crltecld 

Acute/Chronic Acute/Chronic 

luo/lJ WfJ 

IUQlkQ) 

MdlJ 

Fresh/Marine b&ks) 

hlifl 
lug/r) Be/ll 

I/.df) 

__ --,-- -+ __ -_ -.,.. . . 

700 700 1.400 3,250 632,000 I-- 64430/-- 700 ._ ---,-. ._ . . 

+- --,- --I.. . . 

__ -- __ -_ -,- --,- __ -_ -.,- . . . . 

rlsthylena chloride 

dichloromathansl 

ityrrns 

,1.2.2-Tetrachloroethana 

Tstrachloroethylane 

I1 , 1,2,2-tetrachlorosthene) 

rOluOne 

1.1 ,l-Trichlorosthana 

I ~ 1,2-Trichloroethans 

rrichloroathene 

trichloroethylene) 

100 100 -_ __ --,.- -,-- 100 __ I-- __ ._ 

_- -- 0.17 10.7 4-/2,4O0 ~9.02Ol-- -. 2’10.8 “10.8/10.8 _. . . 

5 0 0.8 a.85 e5,2t301540 ‘10.200/5.- 3 226.85 =8.85/6.85 ._ ._ 

000 

1,000 1.ooO 14,300 424.000 ‘17.500/-- ‘6.300/5,000 1,000 -_ I-- _. ._ 

200 200 18,400 1.030.000 -,- 83 1,200/-- 200 173,000 173.000 _. . . 

WJI 3101 0.6 41.8 a--/9.4oo +- 5 __ I-- _. ._ 

5 0 2.7 80.7 e45,000/21 ,900 e2,0001-- 3 530.7 ‘%0.7/00.7 _. _. 

ioa note8 at end of table. 



Table 3-l (Continued) 
Chemical-Specific Standards and Guidance 

Technical Memorandum No. 1 

Phase IlA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 

NAS Whiting Field, Milton, Florida 

Federal Standards and Guidance Florida Standards and Guidance 

Safe Drinking Water 
CWA Ambient Water Quality Cr”eriaD 

Act (SDWAI 

Drtnktng Water Surface water Quakty NOAA USEPA 

Chemical Name For Rotsction of Human Health For Protection of AquatIc Life 
Standards c.h Standards* Sediment Sediment 

El?-L 

Water and Fish 

CkJdltV 

MCL’ MCLG’ 
Fish Consump- Fresh Water Manne Class~lll Guidelines’ Criteria’ 

w/lb tutin 
Consumption tion only Acute/Chronic Acute/Chronic 

MCI. Class II 

WI1 bCllI1 
l&t/it Walt) 

Fresh/Marine bglbt (/JOlkQt 

wr) balIJ 04lllJ 

Vinyl acetbte -- __ --_ -,-- -,- __ _. I-- 

Vinyl chloride 

__ . . 

2 0 2 626 -+ -,- 1 ._ -,- . . 

Xylenes Itotal) 10’ 10’ _- -- -,- -+ 10’ _. I-- 

smlvola~ Organb 
._ 

Acrnaphthdns _- __ -_ _- 01,700 1620 ‘S70/710 _- 2,700 2,700/2.700 -- 

Acsnaphthylena *- -_ -- -- -,- --,- ._ I’9 1’7 

A”thrOW”e 

_. . . 

-- -- -- -- -,-- --,- _- “110.000 ‘$1 10,000 85 

6onzola)anthtacens 

. . 

“0.1 ‘10 -- _. -,- -,- __ (‘7 1’7 230 13,200 

Bsnzofa~pyrsnr 0.2(a) Olg) _- -_ -A,-- -,- 0.2 PI (‘9 400 10,600 

Bsnzolb)fkiorsnthsne ‘10.2 ‘0 -_ -_ -,-- *-,- __ (‘9 IY 

Benzo~klfkioranthena 

__ 

0.2(“) 

_. 

‘?O _- _- -,- -,- -_ I”) Pt 

&nzo(g,h,i)peryls”a 

__ . . 

-- -_ __ -- -,- -,- -_ (‘7 (‘“I 

Benzoic acid 

._ . 

_- __ -- __ --,- -+ __ _. --,- 

Eenzyl alcohol 

. . . . 

_- __ __ __ -,- -,-- __ __ -.,.. __ 

Sas notes at end of table. 



Table 3-l (Continued) 
Chemical-Specific Standards and Guidance 

Technical Memorandum No. 1 

Phase IIA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 

NAS Whitin Field, Milton, Florida 

Federal Standards and Guidance Florida Standards and Guidance 

Chemical Name 

4-bomophenyl-phsnylethei 

Safe Drinking Water , 
CWA Ambient Water Quality Criteriab Drinking Water Surface water chlahty NOAA USEPA 

Act (SDWA)’ For Protection .ot Human Health For Protection of Aquatic Life 
Standards ‘+. Standard& Sedtiment Sediment 

E&L cluallty 

MCL’ MCLG’ 
Water and Fish Fish Consump- Fresh Water Marine Class Ill Guidelmes’ CrlteIl.3’ 

b%ll~l Id4 
Consumption tion only Acute/Chronic Acute/Chronic 

MCL Class II 

(ug/fJ I/4/f) 
FreshlMarme bdbl lwalkd 

b&f1 balrb cpIa (IlQlfl bal 1 I 

__ *- - --,- -+ __ ._ I-- .~ 

Butylbenzylphthalate “100 ‘20 -- -- -+ -,- __ _. -,.- . . 

4-Chloro-3-methylphenol 

l4-chloro-m-crsosol) 

4-chloroanilins 

bis(2-Chloroethoxyj 

methane 

bisl2-Chloroethyl) ether -- -- 0.03 1.38 --,- --,-- __ _. I-- ._ 

bis(2-Chloroisopropyll ether -- -_ _- -_ -,- -.,- ._ __ --I.. 

2-Chloronsphthalsne -- _- _- __ R3’l .BOO/-- “=7.6/-- __ ._ I-- __ . . 

2-Chlorophsnol _- __ -- -_ 84.380/-- -,- __ 400 400/400 ._ ._ 

4-Chlorophonyl-phenylether 

di-n-Butylphthalate 

di-n-Octylphthslats 

Ip-phthalic acid) 

Sea note6 at end of table. 



. Table 3-l (Continued) 
ChemicaCSpecific Standards and Guidance 

Technical Memorandum No. 1 

Phase IIA, Remedial Investigation and Feasibility Study 

Surface Water and Ssdimsnt Asssssment 

NAS Whiting Field, Milton. Florida 

Chemical Namo 

Dibonzo(o,h)anthmceno 

Dibonzofuron 

1,2-Dichlorcbanzono 

lo-dichlcrobenzenot 

Safo Drinking Water 

Act iSDWA1’ 

MCL’ MCLG’ 

IIJQIU hill 

“0.3 ‘20 

-- -_ 

600 600 

Federal Standards and Guidance Florida Standards and Guidance 

CWA Ambient Water Duality Criteria’ 
Drinking Water Surface Water Quakty NOAA USEPA 

For Rctoction of Human Hoalth For Protection of Aquatic Life Standards S.D Standard& Sediment Sedwnent 

ERLL 

Water and Fish Fish Coneump- 

cluallty 

Fresh Wotor Marine Class Ill Guidelines’ 

Consumption 

Cr1tarta’ 

tion only Acute/Chronic Acute/Chronic 
MCL Class II 

wrJ klin W:) l&dfl 
im3i4 I&f 1 

Fresh/Manna UdW (/dW 

(llgltl 

-_ -,- --,-- __ I’7 (‘7 60 _. 

-_ __ -,- -.,- -_ -_ -,- _. _- 

_- _- ‘.6260,60 ‘9 60/l 29 600 __ -.I.- __ _. 

1,3-Diihlcrobsnzona 

im-dichlcrobenzena) 

600 600 __ -_ ‘.‘260,60 ‘.a160/129 -_ __ -+- ._ ._ 

1,4-Dichlcrcbonzsns 

lp-dichlcrobanzono) 

76 76 _- -_ ‘.‘260/60 ‘,‘160,129 76 __ -,.. ._ __ 

3,3’-Dichlcrcbonzidine 

Z.COichlorcphoncl -- 

Diothyiphthalats _- 

Jimathylphalato -_ 

2.4-Dimothylphencl -_ 

Q,&Dinitro-2-mothylphoncl -- 

2,4-Dinitrcphoncl -- 

2.4-Dinitrciclusno 

See notes at end of table. 

-_ 

-- 

__ 

-_ 

-- 

-- 

-- 

-- 

0.0103 0.0204 

3,090 __ 

360,000 1.800.000 

313,000 2,900,oocl 

-- _- 

-- _- 

70 14,300 

0.11 a.1 

--,- -,- __ _- -,- __ 

‘2,0201360 -,- __ 790 790,790 ._ ._ 

--,- -,- __ __ -,.. __ 

--,- --,- -_ ._ -,-. _. 

e2,120,-- *+ __ __ -,- . . 

--,- --,- __ ._ --,.. _- 

--,- -,- _- 14.260 14,260 _. . . 

‘3301230 ‘690/370 -- ‘29.1 “S.l/S.l __ 



Table 3-l (Continued) 
Chemical-Specific Standards and Guidance 

Technical Memorandum No. 1 

Phase IIA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 

NAS Whiting Field, Milton, Florida 

Federal Standards and Guidance Flortda Standards and Guidance 

Chemical Name 

Safe Drinking Water 

Act (SDWA)’ 

MCL’ MCLG’ 

WlJ Luo/fl 

CWA Ambient Watar Quality Criteriab 
Drinkmg Water Surface Water Quality NOAA USEPA 

For Protection of Human Health For Protection of Aquatic Life Standards ‘.’ Standard& Sediment Sediment 

ER-L Quaky 

Water and Fish Fish Concump- Fresh Water Marine Class Ill Guide&n&’ Crlterla’ 

Consumption tion only AcutslChronic Acute/Chronic 
MCL Class II 

FreshlManne b&al WglW 

Luoll) (llrrl4 Cola WelU 
ball) bg/f) 

baI1) 

2,6-Dinitrotoluene -_ _- -- -_ -,- %90/370 _- __ /-- ._ 

bis(BEthylhsxyll phthalata 

Idi-2-ethylhsxylphthalats) 
%I OkA 16,000 60,000 ‘=400/300 ‘~400/360 4 ._ ‘83,- . . 

Fluoranthane 

Fluorsno __ 

Hexachlorobenrana 1 lgl 

Hsxachlorobutadiene -- 

Hsrachlorocyclopantrdisne 660k) 

Hexachlorosthms - 

Indeno(l,2,3-cd) pyrsne “0.4 

lrophorone _- 

bMethyl”aphthalsns -- 

Z-Methylphsnol -- 

o-CrsiXol) 

__ 

-_ 

om 

-_ 

6%) 

-- 

“0 

__ 

-_ 

__ 

42 

-- 

0.00072 

0.46 

206 

1.9 

_- 

6,200 

_- 

__ 

64 

__ 

0.00074 

60 

__ 

8.74 

__ 

620,000 

_- 

-_ 

‘3.380/-- 

-+ 

‘=0/3.68 

‘9019.3 

‘716.2 

‘QSO/640 

-,- 

e117,000 I-- 

-,- 

-,- 

a4ol 16 

-,- 

960/129 

‘32/- 

47/-- 

‘Q4Oi- 

-,-- 

‘12,900/- 

-,- 

-,- 

__ 

__ 

1 

-_ 

60 

-_ 

0.4 

__ 

“100(h) 

__ 

370 3701370 600 18.800 

‘@14,000 Y4,OOO 36 

__ -,-- ._ 

“49.7 =49.7/49.7 __ 

__ -.. __ ._ 

__ -,-- .- 

(‘7 I’? __ __ 

__ I-- . . 

__ -,-- 65 

__ -,-. __ . . 

I-Methylphenol 
,p-craosdl) 

ice notes at end of table. 

i 



Table 3-l (Continued) 
Chemical-Specific Standards and Guidance 

Technical Memorandum No. 1 

Phase IIA, Rsmadial investigation and Feasibility Study 

Surface Water and Sediment Assessment 

NAS Whiting Field, Milton, Florida 

Federal Standards and Guidance Florida Standards and Guidance 

.Safe Drinking Watrr 
CWA Ambient Water Quality Criteriab 

Drinking Water Surface Water Quality NOAA USEPA 

Chemical Name 
Act (SDWAY For Protection of Human Health For Protection of Aquatic Life Standards, =.’ Standardsd Sediment Sediment 

ER-L Clual1ty 

MCL’ MCLG’ 
Water and Fich Fiih Consump- Fresh Water Marine Class Ill Guidelines’ cmerta’ 

Consumption tion only Acute/Chronic 
MCL Class II 

Wl) W~l 
Acute/Chronic 

balfl 
Fresh/Marine Pelkel l/d4 

wr, w4 Cglf, k@al~l 
ha/u 

bJlfl 

Naphtha&w -- -- .- “2,300/620 82.360/- “100lh) __ ..I.. 340 

Nitrobenrsns -_ -- 19.800 __ e27.000 I-- *6.660/-- -_ ._ I-- __ ._ 

SNitroanilino __ __ -- -- --,-- -,- 

lo-nitroanilinal 

__ __ -,-. 

3-Nitroanilina __ -- *- -_ -,- -,- 

bn-nitroanilina) 

__ __ .-,.. __ . . 

4-Nitroaniline -- __ _- -- -,- -,- 

Ip-nitroaniline) 

__ _. .-,-. __ ._ 

Nitrophenols -- _- _- -_ ~230/160 %l,860/-- __ __ -,- __ 

N-nitroso-di-n-propylamino -_ __ -- -- -,- -,- -_ __ .-I.. __ 

N-nitrorodiphanylamine - __ 4.9 16.1 -,- -+ __ __ ..,- _. 

Pentachlorophenol 1 0 1,010 -_ =20/13 1317.9 1 7.9 327.9 _. _. 

Phananthrens __ __ __ _- “3Ol6.3 =7.7/4.0 __ (‘7 PI 225 1.29 

Phen0l __ __ 3,600 -- ~10,200/2,660 e6.aook- __ 4.600.000 4.600.000 __ ._ 

R/me -_ -- -- __ --,- -,- __ ‘~11.000 ‘“ll,ooo 350 13,100 

2.45Trichlorophbnol _- __ 2,600 __ “100/63 ‘=240/ 11 PI I37 

See notes at and of table. 



Table 3-l (Continued) 
Chemical-Specific Standards and Guidance 

Technical Memorandum No. 1 

Phase IIA, Remadial Invastigation and Feasibility Study 

Surfaca Water and Sediment Assessment 

NAS Whiting Field, Milton, Florida 

Federal Standards and Guidance Florida Standards and Gundance 

Chemical Name 

2,4,STrichkwophenol 

PUtbklUIPC68 

Safe Drinking Water 

Act (SDWAJ’ 

MCL’ MCLG’ 

w4 w4 

CWA Ambient Water Qualtty Criteria* 
_ Drinking Water Surface Water Quabty NOAA USEPA 

For Protection of Human Health For Protection of Aquatic Life Standards o.h Standards” Sedrment Sed~mant 

ER-L ClLlal1ty 

Water and Fish Fish Consump Fresh Water Marine 
MCL 

Class Ill Guldelmas’ Criteria’ 
Class II 

Consumption tion only Acute/Chronic Acute/Chronic 
u&ll~) ~ug1f~ 

Fresh/Marine U.Wd bdkol 

W1I (rcol~~ wIlla wo/rl l/JQlf~ 

1.2 3.6 ‘-:I970 -,- __ *2ms.5 *‘.%.6/6.6 _. __ 

AIschlw 

Aldrin 

Atrazins 

Alpha-6HC 

Beta-EHC 

Delta-EIHC 

Cubanfunn 

Chlwdana 

2.4-D 

4,4-DDD 

4,4-DDE 

4,4-DDT 

Sas notes at end of table. 

2 0 __ --,- -+ 2 __ -.I-. _. ._ 

-_ o.GOOG74 0.000070 3/-- 1.3/-- -_ ‘~~=‘0.00014 ‘~~~~0.00014 

3 3 __ -,- -,- 3 __ I-- _. 

-_ __ -_ _- eloo/-- ‘0.341.- __ __ __ _- 

-- __ -- %01-- ‘0.341~- __ 2=0.046 ‘20.046/0.046 -- -- 

-_ -- -_ ‘loO/-- ao.34/-- -_ __ -_ ._ 

40 40 _- -_ -+ +- 40 __ -,-. __ 

2 0 O.GOG46 0.00040 2.410.0043 o.os/ o.oQ4 2 22~‘eo.ooo69 =~“0.00059 

70 70 100 -_ -,- -,- 70 -_ -,- __ . . 

_- -_ __ -*,-- -,-- __ -_ --,-. 2 _. 

-_ _- __ *1,060/- 014/-- __ -_ -.. 2 _- 

-_ -- 0.000024 O.OOGO24 1.110.001 0.13/0.001 __ “~“0.00069 =~“0.00059 1 8.28 

I 



Table 3-l (Continued) 
Chemical-Specific Standards an&Guidance 

Technical Memorandum No. 1 

Phase IIA, Remedial Investigation and Faasibilhy Study 

Surface Water and Sediment Assessment 

NAS Whiting Field, Milton, Florida 

Federal Standards and Guidance Florida Standards and Guidance 

Chrmical Name 

Dibromochloropropana 

Jisldrln 

Endosulfan 0 and III 

Endowdfm sulfate 

En&in 

E&ii aldohyds 

Endrin ketone 

Ethylene dihomide 

Haptachlor 

Hsptaohlor epoxide 

Lindane 

Mathoxychlw 

PcBa 

Silvex 

12,4,6-TPJ 

Safe Drinking Water 
CWA Ambient Water Quality Critsiiab 

Drinking Water Surface Water Quality NOAA USEPA 

Act (SDWA)’ 
For Protection of Human Health For Protsction of Aquatic Life Standards o.n, Standards’ Sedmant Sedmvmt 

- El-i-L chaltty 

MCL’ MCLG’ 
Water and Fish Fish Consump- Fresh Water Marine Class III Guidelines’ Criteria’ 

MJJ (Iroll) 
Conwmption tion only Acute/Chronic Acute/Chronic 

MCL Class II 

w4 kwglfl 
Fresh/Marine I/&l/kgi @o/W 

Wa IfdO wn kllf) bG/f 1 

0.2 0 -- -+ -,- 0.2 __ -,.- __ __ 

_- 
-- o.OOQO71 0.00076 2.6/0.0019 0.7110.0019 -. .=~~0.00014 “~‘~0.00014 0.02 1.3 

_- 
-- 0.22/0.066 0.034/0.0087 __ 0.0087 0.066lO.0087 _- ._ 

__ _- __ -. -,- -,- __ -_ -.I-- _- _. 

210) 2(g) 1 _- 0.10lO.0023 0.037/0.0036 2 0.00023 0.00023 0.02 0.533 

- -- -- __ -,- -,- -_ -_ -.,- __ _. 

-_ -,- -,-- __ __ -,- _- . . 

0.06 0 -- -+- -,- 0.02 -_ -+- __ -. 

0.4 0 0.00028 0.0002s 0.62/0.0036 0.06310.0036 0.4 “~~eo.ooo2 1 z~~*00.0002 1 __ 1.1 

0.2 0 0.62/0.0038 0.063/0.0036 0.2 __ -,- -. ._ 

0.2 0 0.0186 0.0626 210.08 0.1 Bl-- 0.2 2’300.063 _. 1.67 

40 40 100 -- --,-- --IO.03 40 0.03 0.03/0.03 _. . . 

0.6 0 0.00007s 0.000079 2Jo.014 1 o/o.03 0.6 ~‘~“0.000046 2”“0.000046 60 195 

60 60 10 -_ -+ -,- 10 _- --I-- _- 

Jes notes at end of table. 



Table 3-1 (Continued) 
Chemical-Specific Standards and Guidance 

Technical Memorandum No. 1 

Phase IIA. Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 

NAS Whiting Field, Milton, Florida 

Federil Standards and Guidance Florida Standards and Guidance 

Safe Drinkin Water _ 
CWA Ambient Water Duality C&s& 

Drinking Water Surface Water Quality NOAA USEPA 

Chemical Name ’ 
Act (SDWA)’ For Protection of Human Health For Protection of Aquatic Life Standards 4h Standarde’ Sediment Sediment 

ER-L ,: Duality 

MCL’ MCLG’ 
Water and Fish Fish Consump Fresh Water Marine Class Ill GuidelInes’ Crltetia’ 

wn Co/a 
Consumption tion only Acute/Chronic Acute/Chronic 

MCL Class II 
Fresh/Marine bdwl balkd 

W4 WolJ) Wll crela 
ball1 h3111 

(/lfJIl) 

Toxaphsne 3 0 0.&071 0.00073 0.73/0.0002 0.2110.0002 3 0.0002 0.0002 _. __ 

M.tdB/lwnbr 

Aluminum 

Antimony 

Arsenic 

Arwwic (111) 

Arsenic IV) 

L\sbestos 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Chromium .(lll) 

See notes .t and of table. 

“‘600/200 

WI1 

‘60 

-- 

7MFL 

zoo0 
4hIl 

6 

-- 

100 

_- 

-- 

6k$ 

-- 

-_ 

__ 

“7MFL 

2.000 

419) 

6 

-_ 

100 

-_ 

(‘1 

146 

0.0022 

_- 

30k fibers/L 

1,000 

0.0037 

10 

__ 

_- 

170,ooo 

(‘I PJ 17 ‘0200 1,600 --I 1,500 ._ ._ 

46,000 ‘=68/30 ‘~1,600/600 0 4,300 4.300/4,300 2 __ 

0.0176 --,- -,- 60 60 60160 33 

3601190 69136 __ 36 --136 ._ __ 

‘860/- ‘2,31 Sk- _- __ -.,- __ ._ 

-_ -+ -,- -7MFL -,- _. __ ._ 

-_ --,- -.,- 2,000 -- --,- ._ ._ 

0.0641 ‘130/6.3 --,-- 4 =0.13 =0.13/o. 13 __ _. 

__ “3.0/1.1 4319.3 6 0.3 ‘79.3 5 _. 

_- --,-- -,- __ __ -,- __ 

-_ \ -,-- -,- 100 -- -.I-- 90 _. 

3.433,OOO “1,700/210 ‘10,300/- __ 673.000 “673000 ._ 

i 
! 



CC 

CO 

CO 

cv 

Flu 

Ire 

Lea 

MB 

MB 

MB 

Nit 

Ni 

Ni 

Nl 

SB 

Safa Drinking Water 
CWA Ambient Water Quality Criteria” 

_ Drinking Water Surface Water Duality NOAA USEPA 

Chemical Name 
Act (SDWAI’ 

For Protection of Human Health For Protection of Aquatic Life Standards ‘JI Standards’ Sedtment Sediment 

ER-L Qualtty 

MCI? MCLG’ 
Water and Fish Fish Consump- Fresh Water Marine 

MCL Class II 
Class Ill GuIdelines’ Crlterra’ 

wa W,l 
Consumption tkm only Acute/Chronic Acute/Chronic 

Calve bJa,~l 
FreshlManne bake) Imlkd 

(Irol4 WI) &g/t, wa lellll 

vomium (VI) -- 60 16/l 1 1,100/60 __ 60 11160 __ ._ 

lblt __ __ -_ -,-- --,- -_ __ -,- ._ ._ 

‘PPar ‘0100 1,300 “18112 2.0/-- ‘~1,000 2.9 “2.9 70 -- 

‘anid, ‘*200(o) ‘22w01 200 _- 2216.2 1 I-- 200 1 6.211 .- .- 

loride ‘0200 w __ -_ -,- -A,-- ‘64,000 -- -,- __ ._ 

n ‘0300 __ 300 -_ --/I ,000 -,- ‘“300 300 1,000/300 ._ __ 

sd TTe 0 60 -- “03i3.2 22016.6 16 6.6 “6.6 36 

Ignsakrm -- __ -- -+- --,- __ __ -,- __ __ 

Ing.nos. “‘60 ‘10.2 60 100 -,- -,- ‘“60 100 --,- __ __ 

KCUry 2 2 0.144 0.146 2.410.012 2.110.0026 2 0.026 0.012/0.2 0.16 ._ 

:kal 1 OohJ~ 1 0%) 13.4 100 “1,400/160 7616.3 100 8.3 “8.3 30 . . 

trrte (as N) 10,000 10,000 10,000 _- -,- -,- 10,000 __ -.,- _. 

trite (as N) l.ooO l.ooO -_ -,-- -,- __ __ I-- __ __ 

trate + nitrite (both as N) 10,000 10,000 -_ -- -,- -,- __ __ I-- __ 

m notes at end of table. 

Table 3-l (Continued) 
Chemical-Specific Standards and Guidance 

Technical Memorandum No. 1 
Phase IIA. Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 

NAS Whiting Field. Milton, Florida 

Federal Standards and Guidance Florida Standards and Guidance 
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Table 3-l (Continued) 
Chemical-Specific Standards and Guidance 

Technical Memorandum No. 1 
Phase IIA, Remedial Investigation and Feasibility Study 

Surfaca Water and Sediment Assessment 

NAS Whiting Field, Milton, Florida 

Federal Standards and Guidance Florida Standards and Guidance 

Safe Drinking Water 
CWA Ambient Water Quality Criter& 

Drinking Water Surface water (lual1ty NOAA USEPA 

Chemical Name 
Act (SDWA)’ For Rotaction of Human Health For Protection of Aquatic Life Standards *J Standard& Sediment Seduneni 

ER-L ClUZdltV 

MCL’ MCLG’ 
Water and Fish Fish Consump- Fresh Water Marine Guidalines’ Criterlal 

Consumption tion only Acute/Chronic AcutslChronic 
MCL Class II 

Class Ill 

ClJl~l W4 
Fresh/Marine k&g) lwakl 

&ffl,J &Id,) kli4 (WAlfl 
c&r, IKlIfl 

kl1fl 

Potassium 

Selenium 60 60 10 2016 300171 60 71 617 1 . . 

Silver ‘0100 __ __ __ “*‘64.1/0.12 “2.31~- ‘6100 0.06 0.07/0.05 1 _. 

Sodium (9 -- _- -,- -,- 160,000 __ .+ __ __ 

Thallium 

Vanadium 

2(g) 

.- 

O.Edgl 

_- 

__ 

-- 

-_ 

_- 

2 

__ 

48 

__ 

48148 

-,- 

._ . . 

__ __ 

Zinc ‘%,ooo -- __ “120/110 96188 ‘%,OOO 86 “86 120 . . 

Ssa notes on following pane. 



Table 3-1 (Continued) 
Chemical-Specific Standards and Guidance 

Technical Memorandum No. 1 

Phase IIA, Remedial Investigation and Feasiblllty Study 

Surface Water and Sediment Assessment 

NAS Whiting Field, Milton, Florida 

SOUtceS: 

(a) U.S. Environmental Protection Agency (USEPA), SDWA National Primary Drinking Water Regulations per 40 CFR 141: MCLs and MCLGs. 
(bt USEPA, “Water Qualii Criteria Sunmary”, Office of Science and Tedutology, Health and Ecological Criteria Division, Washington, D.C. May 1, 1991. 
(cl Florida Administrative Code, 17-660, ‘Safe Drinking Water Act’, January, 1991. 
(d) Florida Administrative Code, 17-302, ‘Surface Water Qualii Standwds’, amended between March and August, 1992. 
(eJ Florida Administrative Code, 17-776, ‘Soil Thermal Treatment Fadlities’. December, 1996. 
(f) USEPA, “Drinking Water Standards and Health Advisories”, Office of Water, Washington, DC, November, 1991. 
(01 USEPA. “National fXmary and Secondary Drinking Water Re&tione: Synthetic Organic Chemicals and Inorganic Chemicals; Final Rule”, 57s31777, July 17, 1992. 
(h) Florida Administrative Code, 17-550, “Safe Drinking Water Ruse V Standards’. January 1, 1993. 
(i) NOAA, Technical Memorandum NO. 6 OMA 52. “The Potent@) for Bido&al Effects of Sediment-Sorbed Contaminants tested in the National Status and Trends Program,” March, 1990. Edward R 

Long and Lee G. Morgan, Seattle, WA. 
(i) USEPA, ‘Interim Sediment Criteria Values for Nonpolar Hydrophobic Organic Contaminants”; Office of Water Regulations and Standards; SCD No. 17; Washington, DC, 1988. Values have been 

normalized based on an approximated total organic carbon concentratton of 1 percent. 

’ Standard indicated is for chlorinated benmnes as a group. 
’ Standard for aldicarb sulfone is 4 &L and aldicarb sulfoxide is 2 wf. 
a Criteria are pfl dependent. Refer to 53m33178. 
’ MCL for arsenic currently under review. 
’ Secondary MCL of 8 pa/Z proposed for hexachhrrocyclopentadlene. 
* Insufficient data to develop criteria. Value presented is the Loweet Observed Effect Level (LOEL). 

’ Standard indicated is the standard for total tdha)Omethanes (i.e., the Sum of concentrations of chloroform, bromodichloromethane, dibromochloromethane, and bromoform), Refer to 56~~3579 and 
Florida Administrative Code, 17-550. 

k Proposed standard for aldicarb sulfone is 2 pgll and aldicarb sdfoxide is 4 @f. 
@ Treatment Technique ITT) requirement. 
‘O Secondary MCL. 
” Hardness dependent uiteria (100 mglf CaCO, used). 
I2 Proposed standard or criteria. 
” NO MCL has been Set for sodium. HOWeVer, a reporting level Of 20 m@/t has been established. Monitoring is required and data is reported to health officials to protect individuals on a highly 

restricted sodium diet. 
” Standard indicated is for total Volatile Organic Aromatics (VOAs) (i.e., the sum of concentrations of benzene, totuene, ethylbwuene, and tota) xvlene), 
‘s Different levels are proposed (marine acute - 7.2 fl,a/f; marine chronic - 0.92 &f; freshwater acute - 0.92 #g/f). 
” Not to exceed 1.3 ngll (Class II or Class II marine) or 3.0 #g/L (Class Ill fresh water), 



Table 3-l (Continued) 
Chemical-Specific Standards and Guidance 

Technical Memorandum No. 1 
Phase IIA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment / 
NAS Whiting Reid, Milton, Florida 

j7 Hardness-dependent (Values are in pa/L, with (In H) = natural logarithm of the totalhardness expressed as mg/I calcium carbonate (Car%,)). 
cadmium = e,0.7B6a1h ‘+a:ks1 lead = gll.2m HW7-36, 

chrcinium (Ill) = e,0.*181hH’+1.6*1’ nickel = elo.wunwt.lw’ 

corm = e,O.-h “‘-1.406’ zinc _ ato.94nkh ‘l’+O.~sIQ 

I8 Standard indicated is for phthalate esters. 
I9 Polycyclic aromatic hydrocarbons (PAHs) (i.e., the sum of concentrations of acenaphthylene, anthracene, benzo(a)anthracene. benzo(aJpyrene, benzo(b)fluoranthene, benzo(k)fluoranthene. 

benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, fluorana, indano(l,2.3-cd)pyrene, phenanthrene, and pyrene) shall not exceed 0.031 pg/O at annual average flow conditions. 
m Not used. 
z1 Standard indicated is the cleanup criteria for the sum of naph&abna and methylnaphthalene. 
22 At average annual fldw conditions. 
n This standard is pli dependent; 7.8 pH used. Refer to 5lm3666. 
*a Units f& asbestos MCLs are millions of fibers per liter for fibers longer than 10 micrometrjrs. 
26 Fluoride also has a secondary MCL of 2,000 &f. 
2o Not to exceed 0.004 fig/L (Class II or Class II) marine) or 0.0043 &L (Class Ill fresh water). 
I7 Not to ;xce.ed 0.001 #g/L. 
2* Not to exceed 0.0019 &f. 
29 Not to exceed 0.0036 #Q/L (Class II or Class Ill marine) or 0.0038 /rg/f (Class Ill fresh water). 
J) Not to exceed 0.16 fig/f (Class II or Class Ill marine) or 0.08 &f (C)ass Ill fresh water). 
31 Not to exceed 0.03 &f (Class II or Class Ill marine) or 0.014 #g/f (class 111 fresh water). 
31 This standard is pl-l dependent. Concentration limit @g/f) = e”.-ldzg’, not to exceed 30 pg/L at any time. [Not to exceed 8.2 Mggl.? at average annual flow conditions. Rule reference (d).) 
u ‘Phenolic compounds as listed - Total chlorinated phenols. includi~ Wichlorophenols, and chlorinated creosols shall not exceed 1 .O pglf except as set forth in sub-sub-paragraph l-6 below or unles: 

higher values are shown not to be chronically toxic.” 
s Standard indicated is for chlorinated naphthalenes as a group. 
Notes: SDWA = Safe Water Drinking Act. 

CWA = Clean Water Act. 
MCL = Maximum Contaminant Level. 
pg/f = micrograms per liter. 
MCLG = Maximum Contaminant Level Goal. 
Class II = Shellfish Propagation or Harvesting. 
Class Ill = Recreation, Fish & Wildlife Propagation. 
TCLP = Toxicity Characteristic Leachate Procedure. 
fig/kg = micrograms par kilogram. 
TT = treatment technique (requirements are in effect). 



Table 3-2 
Surface Water Physical Parameters 

Technical Memorandum No. 1 
Phase HA, Remedial Jnvestigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, Florida 

Sample Location 
Number Date Measured PH 

Temperature 
PC) 

Conductivity 
kmhos/cm) 

Dissolved Oxygen 
(ma/f) 

Station 01 7/16/92 5.86 25 45 7.8 

Station 02 7/16/92 5.92 25 SO 7.5 

Station 03 7/16/92 5.87 24 55 7.4 

Station 04 7/l 5192 4.79 24 N/A N/A 

Station 05 7/ 16/92 5.98 24 180 5.7 

Station 06 7/ l5/92 5.6 24 25 7.4/7.8 

Station 07 7/ l4/92 5.8 23 10 WA 

Station 08 7/14/92 5.09 24 20 8.;2 

Station 09 7/14/92 WA 23 70 1.2 

Station 10 7/13/92 s/+8/5.37 25 20 8.2 

Station 11 7/l 3/92 5.25 24 20 6.7 

Notes: *C = degrees Celsius. 
,umhos/cm = micromhos per centimeter. 
mg/l = milligrams per liter. 
N/A = not available. 

Tech-. 1 
Phase IIA FGB(mlJ.07.93 3-17 



3.1.2 Clear Creek Surface Water Quality The following paragraphs discuss the 
results of the surface water analysis. Validated chemical analytical results - 
with Contract Required Detection Limits (CRDLs) are presented in Appendix A. A 
summary of detected organic and inorganic compounds is presented in Tables 3-3 
and 3-4. The significance of these data will be discussed in the ARAR evaluation 
in Section 3.1.4. 

No VOCs were detected at concentrations above the CRDL in surface water samples 
collected from Cle~ar Creek. Results of the VOC analysis (showing detections 
below the CRDL) are presented in Table 3-3. No SVOCs, pesticides, or PCBs were 
detected in any of the Clear Creek surface water samples. 

Results of the inorganic chemical analyses are tabulated in Table 3-4. A total 
of five inorganic analytes were detected above the CRDL in the surface water 
samples from Clear Creek. All analytes in Table 3-4 that are flagged ".I" were 
detected below the CRDL, or detected in the laboratory preparation blank, and/or 
in the associated QC blanks (rinsate and field) collected in the field (see CCJM 
validation case narratives in Appendix B). A comparison of the inorganic 
analytes with the minimum, maximum, and frequency of detection, background 
concentration, CRDLs, and ARARs is presented in Table 3-5. 

The five analytes reported above the CRDLwere iron, lead, manganese, nickel, and 
sodium. Of these five analytes, lead, nickel, and sodium were flagged "J" due 
to their presence in the field or rinsate blanks. 

Comparison to Station 1, Upstream Background Surface Water Sample. No VOCs, 
SVOCs, pesticides, or PCBs were detected in the upstreambackground surface water /- 
sample collected from Station 1. The only two inorganic analytes detected (at 
Station 1) above the CRDL included iron (852 ,og/R) and manganese (16.3 pg/R). 

Iron was detected downstream of Station 1 at concentrations ranging from 767 to 
998 j&R. These concentrations were below or less than two times the background 
concentration of 852 pg/R. 

Manganese was detected downstream of Station 1 at all sampling locat$ons, with 
concentrations ranging from 16.4 to 18.9 pg/R. These concentrations are slightly 
greater than one time the Station 1 background concentration of 16.3 pg/R. 

Lead was detected above the CRDL (5 ,ug/R) at only one location (Station 2, 9.3 
J'pg/R) downstream of Station 1. The Station 1 lead concentration was estimated 
at 4.6 J pg/.E. 

Nickel was detected above the .CRDL (40 pg/R) at only one location (Station 8, 
43.2 J pg/R) downstream of Station 1. Nickel was not detected at Station 1. 

.A complete comparison of the range and frequency of all TAL analytes to the 
background inorganic analyte concentrations is presented in Table 3-5. 

In summary, the concentrations of inorganic analytes detected above the CRDL in 
the downstream surface water samples were below or less than two times the 
concentrations detected in the background surface water sample collected from 
Station 1. The variation in inorganic concentrations appears to be related to 
the heterogeneity of inorganic constituents in the sediments of Clear Creek. No 
presence of contamination in Clear Creek surface water can be interpreted based 

- 

TechMemo. 1 

Phase IIA FGS(ml).07.93 3-18 



Table 3-3 
Surface Water Analytical Results, 

Volatile Organic Compounds 

Technical Memorandum No, 1 
Phase HA, Remedial investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, florida 

ABE-ES Sample No. 

Laboratory Sample No. 

Units 

Date Collected 

Methylene chloride 

Acetone 

Carbon disulfide 

1 ,P-Dichloroethene 
(total) 

1 SW01 2SWOl 3SWOl 99-04-SW’ 5SWOl 5SWOlA 99-06-SW 99-12-sw* 

33711003 33711005 33711001 22243007 33716001 33710602 2224300 1 22243004 

m/m Kill alIP IJcdr m/p m/f lJcl/~ P9/~ 

19-Aug-92 19-Aug-92 18Aug-92 15July-92 19-Aug-92 19-Aug-92 15~July-92 15July-92 

-- _- -_ .- -- 

__ -. _- -_ 

-- -- -. 1J _- 

-. 5 

Trichloroethene - 3J -- 

Benzene __ IJ 1J 

See notes at end of table. 

Table 3-3 (Continued) 
Surface Water Analytical Results, 

Volatile Organic Compounds 

Technical Memorandum No. 1 
Phase IIA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, Florida 

ABBES Sample No. 99-07~SW’ 99-o&SW 99-094w’ 99IO-SW 

Laborabory Sample No. 22225009 22225003 22225001 22211001 

Units rn/~ m/1 PSI/1 M/f 

Date Collected 16July-92 16July-92 16-July-92 &July-92 

Methylene chloride 

Acetone 

Trichloroethene 1J 

Benzene IJ 

Xylenes (total) 

’ Samples collected from the floodplain of Clear Creek. 
2 Duplicate sample for Station 6. 

99-lo-SWA 

22212003 

m/e 

13-July-92 

1J 

Notes: m/2 .= micrograms per liter. 
Aug = August 
- = not detected. 
J = estimated value. 

TachMemo.1 

Phase IIA FGB(mb.07.93 3-19 



Table 3-4 
Surface Water Analytical Results, 

lnorganics Analytes 

ABBES Sample No. l-SW-01 

Laboratory Sample No. 22562003 

Units m/f 

Date Collected 

Aluminum 

Arsenic 

19Aug-92 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Wwer 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Sodium 

Vanadium 

Zinc 

19Aug-92 

Technical Memorandum No. 1 

19-Aug-92 

Phase IIA, Remedial Investigation and Feasibility Study 

14-July-92 

Surface Water and Sediment Assessment 

19-Aug-92 

NAS Whiting field, Milton, Florida 

19-Aug-92 14-July-92 14-July-92 

2-SW-01 3-SW-01 99-04-SW’ 5-SW-01 BSW-OlA 99-06~SW 99-12-SW2 

22562605 22562001 22243607 22563001 22563002 22243001 22243004 

Ivg/~ /43/f rnrgl~ L(9/~ fl~l~ Pcll~ ml2 

141 J 

17.1 J 

142 J‘ 140J 

16.6 J 17 J 

144 J 

1J 

14.7 J 

-_ 1.2 J 

12.6 J 12.4 J 

1,056 J __ -_ 

926 J 3,480 J 3,520 J 

__ 

1,286 J 

1.9 J 

852 

4.6 J 

686J 

16.3 

863 

9.3 J 

665J 

16.8 

2.7 J 

915 

3J 

680J 

16.4 

900J 

11.7 J 

2.4 J 

19.4 J 

2,496 

2.4 J 

483J 

19.1 

20.5 J 

767 
__ 

773 J 

16.5 

__ 

770 
__ 

789 J 

16.8 

__ 

1,500 J 794 J 

2.9 J 1.8 J __ __ 

2,700 J 2,706 J 2,720 J 3,110 J 12,800 J 12,800 J 

2.2J 1.3 J 1.4 J __ 

13.1 J 10.1 J .- 21.6 J _- __ 

See notes at end of table. 

116J 
-- 

17.8 J 

3.3 J 

989 J 

13.8 J 

973 

1.7 J 

647 d 

la.5 

_- 

_- 

3,140 J 

__ 

27.1 J 

120 J 

17.6 J 
__ 

1,010 J 

3.2 J 

2.3 J 

13.8 J 

981 

1.3 J 

662 J 

18.8 

-_ 

-- 

__ 

3,090 J 

_- 

20.2 J 



Table 3-4 (Continued) 
Surface Water Analytical Results, 

Inorganic Analytes 

Technical Memorandum No. 1 
Phase Iv\, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, Florida 

ABBES Sample No. 

Laboratory Sample No. 

Units 

Date Collected 

Aluminum 

99-07~SW’ 99-08~SW 

22225009 22225603 

mlf Kllr 

17-July-92 17-July-92 

338 159J 

!39-0!&SW’ 99-lo-SW 99-lo-SWA 99-1 I-SW 

22225001 22211061 22212003 22212001 

l-41 P!#f l4ll~ Klff 

17-July-92 13-July-92 13-July-92 13-July-92 

408 112 J a0 J 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Qwer 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

21.8 J 

10,400 

3.6 J 

855 

3.3 J 

2,590 J 

166 

17.9 J 

4J 

964J 

12.1 J 

949 

2.4 J 

645J 

18.9 

29.7 J 

5,820 

2J 

4.2 J 

6.8 J 

2,650 

2.2 J 

1,460 J 

1,426 

18.3 J 

1.050 J 

633J 

17.9 

16.9 J 16.7 J 

920 J 

4.2 J 

3.8 J 

5.3 J 

998 

3.4 J 

629 J 

18 

.17 J 

-_ 

942 J 

4.7 J 

2.4 J 

5.3 J 

814 

3.8 J 

626 J 

16.8 

.17 J 

Nickel 43.2 J 

Potassium 3,740 J 

Silver 

Sodium 6,830 3,286 J 

Vanadium 

Zinc 9.2 J 25.6 J 

’ Samples collected from the floodplain of Clear Creek. 
’ Duplicate sample for Station 6. 

19J _- 

766J 730 J 

-. 1.5 J 1.9 J 

4,070 J 3,010 J 3,030 J 

1.6J 1.6 J 

20.7 J 10.2 J 10.9 J 

Notes: ,ug/f = micrograms per liter. 
Aug = August, 
- = not detected. 
J = estimated value. 



Table 3-5 
Surface Water Inorganic Analyte Comparison 

Technical Memorandum No. 1 
Phase IIA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, Florida 

Surface Water Samples CRDLs ARARs 
duslf) 0/g/a b3/~) 

Compound Background 
Minimum Maximum Concentration AWQC FSWQS 

Concentra- Concentra- Phase IIA Freshwater 
Frequency’ 

Class III, 
tion tion Station 1 Chronic Freshwater 

Aluminum 80 408 10/l 1 141 J 200 e, 
Antimony _- *. o/11 -- 60 30 4,300 

Arsenic 1J 1.2J 2/l 1 -_ 10 190 50 

Barium 12.4 J 29.7 J ll/ll 17.1 J 206 -_ 

Beryllium __ _- O/l 1 5 5.3 0.13 

Cadmium 3.3 J 4J 2111 __ 5 1.1 9.3 

Calcium 920 J 10,400 lO/ll 1,050 J 5,ooo 

Chromium 2J 11.7 J 5/11 10 50 11 

Cobalt 2.3 J 4.2. J 5/l 1 50 

Copper 1.9 J 19.4 J 8/l 1 1.9J 25 12 ‘2.9 

Cyanide o/11 10 5.2 5.2 

Iron 767 2,650 ll/ll 852 100 l,ooO l,ooO 

Lead 1.3J 9.3 J lO/ll 4.6 J 5 3.2 35.6 

Magnesium 483J 2,596 J ll/ll 680 J ~,~ 

Manganese 16.3 1,420 ll/ll 16.3 15 

Mercury 0.17 J 0.17 J 2/11 0.2 0.012 0.012 

Nickel 19J 43.2 J 3111 40 160 38.3 

Potassium 730 J 3,740 J 4/11 5,OQO 

Selenium o/11 5 5 5 

Silver 1.5J 2.9 J 4/l 1 2.9 J 10 0.12 0.07 

Sodium 2,700 J 12,800 J ll/ll 2,700 J 5,ooo 

Thallium o/11 10 48 

Vanadium 1.3 J 2.2 J 5/l 1 50 

Zinc 9.2 J 27.1 J 8111 20 110 286 

’ First value denotes number of detections; second value denotes number of samples collected. 
2 pH dependent. 
3 hardness dependent. 

Notes: m/1 = micrograms per liter. 
CRDL = Contract Required Detection Limit. 
ARARs = Applicable or Relevant and Appropriate Requirements. 
AWQC = Ambient Water Quality Criteria. 
FSWQS = Florida Surface Water Quality Standards. 
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on the comparison to background concentrations and two isolated detections of 
lead and nickel above the CRDL. 

,f-- 3.1.3 Floodplain Surface Water Quality In general, no contamination in the 
floodplain surface water samples (Stations 4, 7, and 9) was detected other than 
the VOC 1,2-DCE. A summary of the detected organic and inorganic compounds is 
presented in Tables 3-3, 3-4, and 3-6. 
with CRDLs are presented in Appendix A. 

Validated chemical analytical results 

Table 3-6 
Surface Water Analytical Results, 

Semivolatile Compounds 

Technical Memorandum No. 1 
Phase IIA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, Florida 

ABB-ES Sample No. 99-07-SW’ 

Laboratory Sample No. 22225009 

Units lJcl/~ 
Date Cyollecteci 14July-92 

Di-n-butylphthalate 16 

bis(2-Ethylhexyl) phthalate 

’ Sample collected from the floodplain of Clear Creek. 

Notes: m/P = micrograms per liter. 
- = not detected. 

1,2-DCE was detected at one (Station 4) of the three floodplain surface water 
sampling locations.. 1,2-DCE was detected at a concentration of 5 PgjR, which is 
equivalent to the CRDL at the Phase IIA Station 4, located adjacent to the Phase 
I sediment sampling location where 1,2-DCE was detected. Results of the VOCs 
detected in floodplain surface water samples are presented in Table 3-3. 

Only one SVOC, di-n-butylphthalate (a common laboratory contaminant), was 
detected above the CRDL (Station 7, 
samples. 

16 pg/R) in the floodplain surface water 
Results of the SVOCs detected in surface water samples are presented 

in Table 3-6. No pesticides or PCBs were.detected in the floodplain surface 
water samples. 

All analytes in Table 3-4 that are flagged ";I" were also detected in the 
laboratory method blanks, the rinsate blanks and/or field blanks, or the 
concentration was below the CRDL (see CCJM Case Narratives in Appendix B). 

Seven inorganic analytes including aluminum, 
sodium, 

chromium, calcium, iron, manganese; 
and zinc were detected above the CRDL.in the surface water samples 

collected from the floodplain of Clear Creek. The greater number of anal!ytes 
detected above the CRDL in Clear Creek floodplain surface water may be the result 
of the organic rich floodplain sediments. 
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3.1.4 Surface Water Applicable or Relevant and Appropriate Requirements (ARARs) 
Evaluation This section evaluates the surface water data based on the ARARs - 
presented in Section 3.1 and Table 3-l. Exceedances of surface water ARARs will 
be interpreted in the Baseline Risk Assessment. 

VOCs, SVOCs, Pesticides, and PCBs. No concentrations of VOCs, SVOCs, pesticides, 
and PCBs in any surface water samples exceeded any of the established ARARs. 

Inorganic Target Analvtes. Concentrations of inorganic analytes in surface water 
samples did not exceed the Federal or State drinking water standards. However, 
several inorganic analyte concentrations exceeded Federal chronic AWQC for 
aquatic organisms and FSWQS for Class III, freshwater, In addition, the CRDL for 
six inorganic'analytes (cadmium, copper, cyanide, lead, mercury, and silver) 
exceeded Federal chronic AWQC for aquatic organisms and the CRDL for six 
inorganic analytes (beryllium, copper, cyanide, mercury, nickel, and silver) 
exceeded FSWQS for Class III, freshwater. A comparison between AWQC and FSWQS 
ARARs with CRDLs is shown in Table 3-5. 

Aluminum exceeded the chronic AWQC of 87 pg/R at surface water Station 1 (141 J 
pg/R), Station 2 (142 J pg/R), Station 3 (140 J pg/R), Station 4 (144 J pg/l), 
Station 6 (116 J pg/R), Station 7 (338 pg/R), Station 8 (159 pug/R), Station 9 
(408 pg/1), and Station 10 (112 J yg/R). Although the AWQC standard for aluminum 
is based on surface water with a pH between 6.5 and 9.0 (Clear Creek pH is <6.0), 
it will be used for comparison purposes. It should also be noted that the 
upstream background concentration at Station 1 (141 J pg/R) exceeds the AWQC 
standard by 54 pg/R. 

The CRDL (5 pg/R) for beryllium exceeded the FSWQS of 0.13 pg/R. Beryllium was 
not detected in any surface water sample above the instrument detection limit 
(IDL) of 0.24 pg/1. 

The CRDL (5 pg/R) for cadmium exceeded the AWQC standard of 1.1 pg/R for aquatic 
organisms. At Stations 6 and 8, cadmium was below the CRDL at an estimated 
concentration of 3.3 J mg/R and 4.0 J pg/R, respectively, which exceeds the AWQC 
standard. 

Chromium VI slightly exceeded the chronic AWQC standard (11 pg/R) at only one 
sampling station, Station 4 (11.7 J pg/R), which is located in the floodplain. 

Copper was detected below the CRDL of 25 pg/R at stations 4 (19.4 J pg/1), 6 
(13.8 J pg/R), and 8 (12.1 J pg/R); however, these concentrations exceeded the 
chronic AWQC aquatic organism standard of 12 pg/R, The FSWQS (Class III, 
freshwater) for copper is hardness dependent. The hardness of Clear Creek 
surface water has not been determined so the sample concentrations could not be 
adjusted. Using unadjusted copper concentrations, the FSWQS, for Class III, 
marine water, was exceeded at Station 4 (19.4 J pg/a), Station 5 (5.3 UJ pg/R), 
Station 6 (13.8 J ig/R), Station 7 (3.6 J pg/a), Station 8 (12.1J pg/R), Station 
9 (6.8 J pug/R), Station 10 (5.3 J pg/R), and Station 11 (5.3 J pg/R). 

The iron FSWQS of 1,000 pg/1 was exceeded at Station 4 (2,490 pg/R), Station 9 
(2,650 /&I>, and Station 10 (1,050 J pg/R). 
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The chronic AWQC for lead, which is below the CRDL (5.0 pg/Q) and the Station 1 
background concentration' (4.6 J ,ug/Q), is 3.2 pg/Q. This protective lead 
concentration was exceeded at floodplain Station 7 (3.3 J pg/Q> and Clear Creek 
surface water Stations 10 (3.4 J pg/Q) and 11 (3.8 J pg/Q). 

The CRDL for mercury also -exceeded the AWQC and FSWQS concentration of 0.012 
MS/Q - Mercury was detected at Stations 10 and 11 at 0.17 J pg/Q, but qualified 
as estimated due to the presence of mercury in the laboratory blank at 0.172 
m/Q. 

The FSWQS for nickel in Class III, freshwater, is hardness dependent (and, as 
mentioned before, the hardness for Clear Creek surface water has not been 
determined. However, when using the FSWQS for nickel (8.3 pg/Q) in Class III, 
marine water, three surface water sampling stations (Station 4 at 20.5 .J pg/Q, 
Station 8 at 43.2 J pg/Q, and Station 9 at 19 J pg/Q) exceeded the standard. 

Silver is another inorganic analyte whose CRDL exceeded the chronic AWQC standard 
(0.12 p&/Q) for aquatic organisms, the FSWQS of 0.07 pg/Q for Class III, 
freshwater, and the Station lbackground concentration (2.9 J pg/Q). Silver was 
detected below the CRDL in the floodplain surface water sample from Station 4 
(1.8 J pg/Q) and Clear Creek surface water samples from Station 1 (2.9 J pg/Q) 
and Station 11 (1.9 J pg/Q). 

3.2 SEDIMENT QUALITY. This section presents the resultsof the sediment samples 
collected at the associated surface water sampling locations and the sediment 
ARAR evaluation. Eight samples were collected from the sediments within Clear 
Creek and three samples were collected from the Clear Creek floodplain sediments. 
Descriptions of the sampling locations and specific sampling rationale are - 
presented in Table 2-l (Section 2.1).. 

The sediment data from Clear Creek and its floodplain were compared to the 
following ARARs and exceedances of these requirements were identified. 

. National Oceanic and Atmospheric Administration (NOAA) Effects Range 
Low (ER-L) for sediments 

. USEPA sediment quality criteria 

USEPA sediment quality criteria are dependent on total organic carbon (TOC) and, 
because no sediment TOC data are available, the guidelines have been normalized 
to an approximated TOC concentration of 1 percent. 

Exceedances of the above guidances and their impact to human health and the 
environment will be evaluated in the Baseline Risk Assessment at the completion 
of the RI. 

3.2.1 Clear Creek Sediment Analytical Results The sediments of Clear Creek 
consist of fine- to medium-grained sands that do not have a strong affinity for 
adsorbing or trapping organic or ,inorganic chemicals. As expected, few organic 
compounds and low concentrations of inorganic compounds were detected in these 
sediments. Analytical results for the eight sediment samples are presented in 
Tables 3-7 through 3-10 and discussed in the following paragraphs. Validated 
chemical analytical results with CRDLs are presented in Appendix A. 
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Table 3-7 
Sediment Analytical Results, 
Volatile Organic Compounds 

Technical Memorandum No. 1 
Phase HA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, florida 

ABBES Sample No. 99-04-SD’ 99-12~SD2 99-07~SD’ 

Laboratory Sample No. 22243008 22243006 22225008 

Units mug/kg m/9/@ m/kg 

99-08~SD 

22225605 

/IS/kg 

Date Collected 15 July-92 15Juty-92 

Methylene chloride 

Acetone 210 J 130J 

1,2-Dichloroethene 13J 
(total) 

Xylenes (total) 

’ Samples collected from the floodplain of Clear Creek. 
* Duplicate sample for Station 6. 

Notes: m/kg = micrograms per kilogram. 
- = not detected. 
J = estimated value. 

16-July-92 16-July-92 

58 J 

120J 

11 
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Table 3-8 
Sediment Analytical Results, 

Semivolatile Compounds 

Technical Memorandum No. 1 
Phase HA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, Florida 

A65ES Sample No. 99-04SD’ 5-SD-01 J-SD-OlA 99-12.SD’ 99-07~SD’ 

Laboratory Sample No. 22243008 22563003 22563004 22243005 22225008 

Units m/kl m/b t&g /.&kg m/kg 

Date Collected 15-July-92 19-Aug-92 

Phenanthrene 

Fluoranthene 

Pyrene 

Butylbemylphthalate 48J 

Benzo(a)anthracene 

Chrysene 

bis(2-Ethylhexyl)phthalate 9,300 J 1lOJ 

Benzo@)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Indeno(l,2,3cd)pyrene 

’ Samples collected from the floodplain of Clear Creek. 
2 Duplicate sample for Station 6. 

Notes: m/kg = micrograms per kilogram. 
Aug = August. 
- = not detected. 
J = estimated value. 

19Aug-92 XJuly-92 14-July-92 

330 J 

350 J 

400J 

15OJ 

210 J 

129J 57J 860 

220 J 

270 J 

-’ 16OJ 

85J 

Techkbmo.1 

Phme IIA FGElml).07.93 3-27 



Table 3-9 
Sediment Analytical Results, 

Pesticides and Polychlorinated Biphenyls (PCBs) 

Technical Memorandum No. 1 
Phase IIA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, florida 

ABBES Sample No. 99-04SD’ 99-07-SD’ 99-09-SD’ 

Laboratory Sample No. 22243008 22225008 22225002 

Units m/kg rug/kg mug/kg 

Date Collected 15July-92 17-July-92 

Dreldrin 87 J 8.6 J 

4,4’-DDE 150J 62 J 

4,4’-DDD 66 J 35 J 

alpha-Chlordane 54 J 1OJ 

gamma-Chlordane 53 J 12J 

Aroclor-1260 450 J 38J 

’ Samples collected from the floodplain of Clear Creek. 

17July-92 

1.7 J 

-_ 

Notes: &kg = micrograms per kilogram. 
- = not detected. 
J = estimated value. 
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Table 3-10 
Sediment Analytical Results, 

Inorganic Analytes 

Technical Memorandum No. 1 
Phase IIA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, Florida 

ADD-ES Sample No. l-SD-01 2-SD-01 3-SD-01 99-04~SD’ 5-SD-01 5-SD-OlA 99-OS-SD 

Laboratory Sample No. 22562004 22562006 22562002 22243008 22563603 22563004 22243092 

Units w/kg mdkg w/kg w/kg w/kg w/kg mg/kg 
Date Collected 19Aug-92 19.Aug-92 19-Aug-92 wJuly-92 19-Aug-92 19-Aug-92 14-July-92 

Aluminum 1,166 1,400 476 WJCJO 1,840 -1,260 451 

Arsenic 1.2 J 8.9 J .46 J 56 J .32 J 

Barium 1.2 J 1.6 J .53 J 77.1 J 145J 4.9 J .9 J 

Beryllium .7 J .09 J -. 

%dmium 14.6 - .97 J 

Zalcium 78.8 J 61.7 J 55.3 J 1,710 J 93.2 J 

Chromium 2J 2.1 J 1.3J 121 3.6 J 7.1 J 1.1 J 

Cobalt 3.8 J -w .42 

Wver 1.8J 3.4 J 1.9J 96.8 8.7 7.1 1.8 J 

Iron 569 2,760 848 9,610 1,510 J 1,000 J 735 

Lead 1.9J 3.3 2.3 J 981 7.8 J 8.9 J 2.4 J 

Magnesium 16 J 17.8 J 480J 42.9 J 31 J 

Manganese 

-_ 

1.7J 3.3 J 1.6J 27.8 4.7 2.9 J 3.9 

Mercury .25 J .2 .2 .08J 

Nickel 

__ 

3.9 J 

Selenium 4.3 J -_ -- 

Silver 5.7 J -_ 

Sodium 188J 209 J 183J 1,196 J -_ 208 J 

Vanadium 2.3 J 4 J ,” 1.2 J 98.2 42 2.5 J 1.1 J 

Zinc 3.7 J 4.6 J 45.7 313 22 3 97.3 J 5J 

see notes at end of table. 



Table 3-10 (Continued) 
Sediment Analytical Results, 

Inorganic Analytes 

Technical Memorandum No. 1 
Phase IIA, Remedial Investigation and Feasibility Study 

Surface Water and Sediment Assessment 
NAS Whiting Field, Milton, Florida 

AS&ES Sample No. 99-12-SD2 99-07-SD’ 99-08-SD 99-69~SD’ 99-lo-SD 99-lo-SDA 99-l l-SD CCF-SD-13 

Laboratory Sample No. 22243005 22225008 22226605 22225002 22211003~ 22212005 22212002 35476008 
Units mg/kg w/kg w/kg mg/kg mg/kg mg/kg m/kg w/kg 
Date Collected ” 14July-92 17.July-92 17-July-92 17-July-92 13-July-92 13-July-92 13-July-92 25-March-93 

Aluminum 456 3,670 426 6,366. __ 453 680 3,970 
Arsenic 1.1 J .4 J .65J __ .36.J .34 J 3J 

Barium 57 J 28.9 J 2.1 J 9.9 J .86 J 1.1 J .a J a.9 J 

Beryllium / .25 J -- 

Cadmium .a1 J 6.1 1.1 J 1.7 __ .91 J 1.1 J -_ 

Calcium 364J 2,770 J 11OJ 315 J __ 83J 102J 213 J 

Chromium 1J 13.8 1J 5 .79 J 1J 8.4 
Cobalt 1.5J . .46J 1.6J *. -- 

Sopper 10.7 J 124 4.5 J 6J -_ 7.5 6.4. 5.4 J 

,ron 803 1,750 647 2,530 982 woo 1,170 7,310 

-cad 3J 76.5 2.3 12.7 8.8 3.8 12.9 
Wagnesium 403J 135J 66 J 

Manganese 1.5J 39 2J 33.6 1.5 J 2.2 J 4.6 J 
Wercury .22J __ -- 

\lickel i2J 3.8 J 4.2J 
btasium - 87.5 J 
jelenium _- __ .44 J 

silver 9.2 _- __ _- -- 

Sodium 198 J 513 J 213 J 258J __ 251 J 192J 475 J 
Vanadium .98 J 4.5 J 1.2 J 9.3 J -. .92 J 1J 16.2 J 

Zinc 13.1 J 122 10.1 J 12.9 J 5.6 J 10.1 J 11.9 

’ Samples collected from the floodplain of Clear Creek. 
’ Duplicate sample for Station 6. 

Notes: mg/kg = milligrams per kilogram. 
Aug = August, 
__ = not detected. 
J = estimated value. 
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Acetone was the only VOC detected in the sediment samples collected from within 
Clear Creek. Acetone was detected in sediment samples collected from Stations 
6 and 8 at concentrations of 130 J and 120 J, respectively, micrograms per 
kilograms (pg/kg). Due to the presence of acetone in the QC samples, the 
detection of acetone appears to be the result of a laboratory artifact. 

Two svocs, butylbenzylphthalate and bis(2-ethylhexyl)phthalate (BEHP), were 
detected in sediment samples. Phthalates are the most frequently oc'curring 
artifacts of sampling and analysis. 

No pesticides or PCBs were detected in the sediments in Clear Creek. 

Comparison to Station 1 Upstream Background Clear Creek Sediment Samplz. No 
vocs, svocs , pesticides, or PCBs were detected in the upstream background 
sediment sample collected from Station 1. Inorganic analytes detected above the 
CRDL included aluminum (1,150 milligrams per kilogram [mg/kg]), iron (569 mg/kg), 
and mercury (0.25 J mg/kg). 

Lead was detected above the CRDL (5 mg/kg) in the downstream sediment samples 
from Station 6 (7.8 mg/kg) and Station 10 (8.8 mg/kg) and below the CRDL (1.9 
mg/kg) at Station 1. The highest concentration of mercury (0.25 mg/kg) was 
detected in the background sample, whereas slightly lower concentrations (0.08 
J to 0.22 J mg/kg) were detected in four downstream samples. 

As mentioned in the surface water assessment, the heterogeneity of the sediments 
in Clear Creek can create variations in the concentrations of the inorganic 
analytes. No presence of contamination in Clear Creek sediments can be 
interpreted based on the comparison to background concentrations at Station 1. 

p"R 

3.2.2 Floodplain Sedtment Analvttcal Results The sediments of the floodplain 
are highly organic in gross constituency and would be expected to trap metals as 
well as organic chemicals to a much greater degree than sand. As expected, 
concentrations of organic and inorganic compounds detected were substantially. 
greater than from sediment samples collected from the sandy substrate of Clear 
Creek. Analytical results for the floodplain sediment samples are summarized in 
Tables 3-7 through 3-10 and discussed in the following paragraphs. Validated 
chemical analytical results with. CRDLs are presented in Appendix A. 

Three VOCs, methylene chloride (Station 7, 58 J pg/kg), acetone (Station 4, 210 
J /&kg) 9 and xylene (Station 7, 11 pg/kg) were detected above the CRDL in 
floodplain sediment samples. 1,2-Dichloroethene (DCE) was detected at Station 

.4 (13 J pg/kg) below the CRDL of 29 pg/kg. 

One SVOC, BEHP (9,300 J pg/kg), a common laboratory artifact, was detected in the 
sample from Station 4. However, at Station 7, 10 SVOCs were detected including: 
phenanthrene (330 J pg/kg), fluoranthene (350 J pg/kg), pyrene (400 J &kg), 
benzo(a)anthracene (150 J pg/kg), chrysene (210 J pg/kg), BEHP (860 pg/kg), 
benzo(b)fluoranthene (220 J pg/kg), benzo(k)fluoranthene (270 J &kg), 
benzo(a)pyrene (160 J pg/kg), and indeno(l,2,3-cd)pyrene (85 J pg/kg)- As 
indicated by the "J" qualifier, most of these SVOCs were detected below the CRDL 
and are reported as estimated. Station 7 is located directly downgradient of 
Site 16 where for 22 years diesel fuel was routinely poured on landfill refuse 
and burned. It may be possible that SVOCs from the diesel fuel used at Site 16 

TechMemo. 1 

Phaw IIA FGE(ml).O7.93 3-31 



are being transported by groundwater, being discharged into the floodplain, and 
being adsorbed by the organic rich sediments. Further investigation in the area - 
of Station 7 may be warranted to determine the source of this contamination. 

Six pesticides and one PCB were detected in the sediment samples collected from 
the floodplain Stations 4, 7, and 9. Dieldrin, 4,4-DDE, 4,4-DDD, alpha- 
chlordane, gamma-chlordane, and Aroclor-1260 were detected below the CRDL at 
Stations 4 and 7. The only compound reported at Station 9 was dieldrin (1.7 J 
,ug/kg), which was also detected below the CRDL. 

All TAL metals were detected in at least one of the three sediment samples 
(Stations 4, 7, and 9) collected from the floodplain. Inorganic analytical 
results are summarized in Table 3-10 and are compared to background concentra- 
tions in the following paragraphs. 

Comparison to Upstream Background Floodplain Sediment Sample. Due to the high 
percentage of organic matter in the .floodplain sediments, a comparison to the 
background sediment sample from the sandy substrate of Clear Creek could not be 
made. No background sediment samples were collected from the floodplain 
sediments during the Phase IIA sampling program. However, a concurrent and 
separate investigation of the Clear Creek floodplain sediments is underway and 
a background sediment sample (WHF-CCF-SD-13) has been collected from the organic 
rich floodplain sediments. The analytical results from this background sample 
will be used for chemical comparison to sediment samples collected from Stations 
4, 7, and 9. No VOCs, SVOCs, pesticides, or PCBs were detected in the background 
sample. Inorganic analytes detected above the CRDL in the background sample 
include aluminum (3,970 mg/kg), arsenic (3 J mg/kg), chromium (8.4 mg/kg), copper 

__ (5.4 J mg/kg), iron (7,310 mg/kg), lead (12.9 mg/kg), manganese (4.6 J mg/kg), 
vanadium (16.2 J mg/kg), and zinc (11.9 mg/kg). 

The inorganic analytes of primary concern to humanhealth and the environment and 
that have NOAA sediment guidelines include arsenic, cadmium, chromium, copper, 
lead, mercury, nickel, silver, and zinc. 

Arsenic was detected at Station 4 (8.9 J mg/kg), Station 7 (1.1 J mg/kg), and 
Station 9 (0.85 J mg/kg). Only the arsenic concentration at Station 4 exceeded 
the background concentration of 3 J mg/kg. 

Cadmium was also detected at all three sediment sampling locations (Station 4, 
14.6 mg/kg; Station 7, 6.1 mg/kg; and Station 9, 1.7 mg/kg), but was not detected 
in the background sample. 

'The background sample had a chromium concentration of 8.4 mg/kg. This 
concentration was exceeded by more than 14 times at Station 4 (121 mg/kg) and- 
less than 2 times at Station 7 (13.8 mg/kg). Chromium was detected below the 
background concentration at Station 9 (5 mg/kg). 

Copper was detected above the background concentration (5.4 J mg/kg) at all three 
sample locations: Station 4, 96.8 mg/kg; Station 7, 124 mg/kg; and Station 9, 
6 J mg/kg. 

Lead was detected at.Station 4 (981 mg/kg), Station 7 (76.5 mg/kg), and Station 
9 (12.7 mg/kg). Station 4 exceeded the background lead concentration of 12.9 
mg/kg by 76 times and Station 7 ,exceeded the background concentration by 6 times. 

,- 
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Mercury was not detected in the background sample and was only detected at 
Station 7 at 0.22 J mg/kg. 

f--Y . 
Nickel was also not detected in the background sample and was only detected at 
Station 9 at 12 J mg/kg. 

Silver was detected at Station 4 (5.7 J mg/kg) and at Station 7 (9.2 mg/kg), but 
was not detected in the background sample. 

Finally, zinc was detected in the background sample at 11.9 mg/kg and at all 
three sample stations. Station 4 had a zinc concentration (313 mg/kg) more than 
26 times the background concentration. Station 7 (122 mg/kg) exceeded the 
background zinc concentration by 10 times and Station 9 only slightly exceeded 
the background concentration at 12.9 J mg/kg.. 

Based on the inorganic data above, Station 4 has substantially greater 
concentrations than the background soil sample or the two other samples (Stations 
7 and 9) collected from the Clear Creek floodplain. The Station 4 sediment 
sample was collected from the same location as the Phase I Station 2 sediment 
sample. Elevated metals concentrations were also observed in the analytical 
results from Station 2. The Phase IIA Station 4 sediment sample was co:Llected 
to provide a confirmation of the Phase I Station 2 results. The Phase I Station 
2 and Phase IIA Station 4 results with the site-specific background concentration 
are presented as follows. 

p1 

Sediment Concentration Sediment Concentration Site-specific Backgiouz 
Metal at Phase I RI Station 2 at Phase IIA RI Station 4 Sediment Concentration 

hdkg) hwkg) (mg/kg) 

- Arsenic __ 8.9 J 3J 

Cadmium -- 14.6 -- 

Chromium 36.9 121 8.4 

W.wr 37.5 3.8 J 5.4 J 

Lead 327 981 12.9 
Mercury 0.15 
Nickel 45.7 

Silver 11.4 

Zinc 58.0 
Notes: mg/kg = milligrams per kilogram. 

- = not detected. 
J = estimated value. 

-- -s 
me -_ 

5.7 J -a 

313 11.9 

3.2.3 Sediment ARAR Evaluation This section evaluates the surface water data 
based on the ARARs presented in Section 3.1 and Table 3-l. Exceedances of the 
sediment ARAR values will be interpreted in the Baseline Risk Assessment, 

NOAA and USEPA guidance values are not available for VOCs in sediments. 

SVOCs that exceeded the NOAA ER-L and/or USEPA sediment quality criteria (SQC) 
guidelines included phenanthrene (Station 7, 330 J pg/kg; NOAA, 225 pg/kg; and 

,‘"-- USEPA, 1.29 fig/kg) and pyrene (Station 7, 400 J pg/kg and NOAA 350 pg/kg). 
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A total of six pesticides and PCBs were detected in sediment samples collected 
from Stations 4, 7, and 9 (all floodplain locations). All reported concentra- .- 
tions exceeded the NOAA and USEPA guidelines. Dieldrin (Station 4, 575 pg/kg; 
Station 7, 8.6 J pg/kg; and Station 9, 1.7 J pug/kg) exceeded the NOAA guideline 
of 0.02 pg/kg and Fhe USEPA guideline of 1.3 pg/kg. 4,4-DDE (Station 4, 150 J 
pg/kg and Station 7, 62 J pg/kg) and 4,4-DDD (Station 4, 66 J pg/kg and Station 
7, 35 J ,og/kg) exceeded the NOAA guidelines of 2 pg/kg for both compounds. 
Chlordane (Station 4, 107 J pg/kg and Station 7, 22 pg/kg) exceeded the NOAA 
guideline of 0.5 pg/kg. The NOAA guideline for total PCBs (50 pg/kg) was also 
exceeded at both Station 4 (450 J pug/kg) and Station 7 (88 J pg/kg). 

NOAA guidelines for inorganic analytes in sediments are presented in Table 3-l. 
There are no USEPA inorganic guidelines for sediments. Cadmium (NOAA, 5 mg/kg) 
was exceeded at Station 4 (14.6 mg/kg) and Station 7 (6.1 mg/kg). Chromium 
(NOAA, 80 mg/kg) was only exceeded at Station 4 (121 mg/kg). Copper (NOAA, 70 
mg/kg) was exceeded at Station 4 (96.8 mg/kg) and Station 7 (124 mg/kg). Lead 
(NOAA, 35 mg/kg) was also exceeded at Station 4 (981 mg/kg) and Station 7 (76.5 
WW . Stations 1 (0.25 J mg/kg), 2 (0.2 mg/kg), 3 (0.2 mg/kg), and 7 (0.22 J 
mg/kg) exceeded the NOAA guideline for mercury,of 0.15 mg/kg. Silver (NOAA, 1 
mg/kg) was exceeded at Station 4 (5.7 mg/kg) and Station 7 (9.2 mg/kg). Finally, 
zinc (NOAA, 120 mg/kg) was exceeded at Station 4 (313 mg/kg) and slightly 
exceeded at Station 7 (122 mg/kg). 

3.3 SURFACE WATER AND SEDIMENT SUMMARY AND CONCLUSIONS. Clear Creek surface 
water, as found during the Phase I RI, can be characterized as slightly acidic 
with low concentrations of cations and anions that are typical of the water 
chemistry of streams in a sandy undeveloped watershed. Based on the absence of _- 
organic compounds above CRDLs and on comparison of inorganic analytes to 
background sample concentrations, no significant environmental contamination 
attributable to NAS Whiting Field.appears to be present in Clear Creek surface 
waters or sediments. Based on these findings, no further explorations are. 
recommended for the surface water and sediments of Clear Creek. 

However, the sediments of the Clear Creek floodplain sample from Station 4 
contain VOCs and metals in excess of background concentrations. Similar 
compounds were detected at the same location (in excess of background concentra- 
tions) during the Phase I RI (Station 2). The VOCs detected at Station 4 
included actone and 1,2-DCE. Inorganic compounds at Station 4 exceeding site- 
specific soil background concentrations by more than two times (see Section 3.2) 
included arsenic, cadmium, chromium, lead, silver, and zinc. The Station 7 
floodplain sediment sample contained the VOC xylene, 11 SVOCs, and several 
inorganic compounds that exceededbackground concentrations. Further exploration 
to assess the nature and extent of the floodplain sediment contamination is 
currentlybeinginvestigated separate from the RI/FS program in order to expedite 
the contamination assessment and potential remediation program, A report titled 
Clear Creek Investigation Report, presenting the results and conclusions of the 
initial Clear Creek floodplain investigation, was submitted for regulatory review 
in July 1993. Data gathered from the Clear Creek floodplain will be evaluated 
in the Baseline Risk Assessment. In addition, several exceedances of FSWQS Class 
III, freshwater, and chronic AWQC standards for surface water, NOAA, and USEPA 
guidelines for sediments were identified. The exceedances are detailed in 
Sections 3.1.4 and 3.2.3 and.will be addressed in the Baseline Risk Assessment 
at the completion of the RI. 
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SUMMARIZED AND QUALIFIED Ct&lCAL ANALYSIS RESUILTS 

d-1 METALS AND CYANIDE 

A-2 VOLATILE ORGANIC COMPOUNDS 

A-3 SEMlVOLAilLE ORGANIC COMPOUNDS 

A-4 PESTICIDES AND PCBs 



c 

A-l 
6-, ,,- -‘-\ 

METALS AND CYANIDE 



c 

TAL-MFi?ALS 

Lab Sample ID ABB-ES Sample ID 

22562003 WHF-2A-STAOl-SW01 

22562005 WilF-2A-STAO2-SW01 

22562001 WHF-2A-STAO3-SW01 

22243007 WHF-2A-STAO4-SW01 

22563001 WHF-2A-STAOS-SW01 

22563002 WHF-2A-STAOS-SWOlA 

22563001 WHF-2A-STA06-SW01 

22225009 WHF-2A-STA07-SW01 

22225003 WHF-2A-STAO8-SW01 

22225001 WHF-2A-STAOg-SW01 

22211001 WHF-2A-STAlO-SW01 

22212003 WHF-2A-STAlO-SWOlA 

22212001 WHF-2A-STAll-SW01 

-22243004, WHF-2A-STAl2-SW01 



. 

TAL-METALS 

Lab Sample ID ABB-ES Sample ID 

22562004 WHF-2A-STAOl-SD01 

22562006 Wi-IF-2A-STAO2-SD01 

22562002 WiF-2A-STAO3-SD01 

22243008 WHF-2A-STAO4-SD01 

22563003 WHF-2A-STAO5-SD01 

22563004 WHF-2A-STAO5-SDOlA 

22243002 WHF-2A-STAOG-SD01 

22225008 WHF-2A-STAO7-SD01 

22225005 WHF-2A-STAOS-SD01 

22225002 WHF-2A.-STA09-SD01 

22211003 WHF-2A-STAlO-SD01 

22212005 WHF-2A-STAlO-SDOlA 

22212002 WHF-2A-STAll-SD01 

22243005 WHF-2A-STA12-SD01 



1 ‘! 

CHEMICAL ANALYSIS RESULTS FOR’SLkACE WATER ENVIRONMENTAL SAMPLES . . 

UHITING FIELD - VALIDATED DATA - METALS/INORGANICS 

Lab Sample Number: 22562003 22562005 22562001 22243007 
Site WHITING WHITING WHITING UHITING 

Locator 1 -SW-O1 2-SW-01 3-SW-01 99-04-SW 
Collect Date: l9-AUG-92 19-AUG-92 19-AUG-92 14-JUL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL’ VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

Lead ‘. 
Hasnesiy 
Hangarwe 
M&-c+“, 
:Nicl& 
.Potassj,uq 
Seleniwn’ 
Silver 
sodium 
Thal.lim- 

: .Vanadiun’ 
.Zinc, ” 
Cyanide,, 

. 
: 

: 

:. 

u= 
UJ= 
R= 

.,4"4 
,.6ao .;r 
16.3 

-03 UJ 
10.7 u’ 
602 U 
2.1 u 
2.9 J ,,, 

2700 J 
1.6’U 
2;2 J 

l3;1 3 
'. ,-.2.2: u 

: . . 

:. 

: .., 

NOT DETECTED J= ESTIMATED VALUE 
REPORTED QUANTITATION LIMIT IS QUALIFIED AS-ESTIMATED 
RESULT IS REJECTED AND’UNUSABLE 

142 J 
12.4 U 

lU 
36.6 J 

.24 U 
2.7 U 

1280 J 
1.9 u 
1.6 U 
1.8 u 
863 
9.3 J 
665 J 

16.8 
.03 UJ 

10.7 u 
602 U 
2.1 u 
1.5 u 

2700 J 
1.6 u 
1.3 J 

10.1 J 
2.2 u 

ug/l 
ug/ 1 
ugf L 
us/l 
ug/ 1 
ug/ 1 
ug/ 1 
u9/L 
u9/1 
ug/ 1 
us/ I 
ug/ 1 
ug/l 
us/ 1 
ug/ 1 
ug/L 
u&l/ 1 
USI 1 
ug/ 1 
us/ 1 
us/ 1 
ug/l 
ug/ 1 
u9/ 1 

5'. i2.7 .U' us).1 5 
5000 ".926 J u!j/l 5000 

10 1'.9 u us/ 1’ 50, 1.6 y u9/ 1 .;; 

25 .2..7-J ” US/l 25 
IO .915., 0s; 1 100 

. . 

,.’ 

. 

. 1. 

‘. ‘. 

,. 

..: :, ‘... 

. . . 
: 

.‘.. 

,.. 

144 J 
12.4 U 

1 J 
14.7 J 

-24 U 
2.7 u 
900 J 

11.7 J 
2.4 J 

19.4 J 
2490 

2.4 J 
483 J 

19.1 
.I6 U 

20.5 J 
602 U 
1.9 u 
1.8 J 

3110 J 
2.1 u 
1.4 J 

21.6 J 
2.2 u 

ug/ 1 
u9/ L 
us/ 1 
us/l 
us/l 
us/ 1 
u9/ 1 
u9/ 1 
us/ 1 
u9/ 1 
u9/ I 
ug/ 1 
us/ 1 
u9/1 
us/l 
u9/1 
u9/ 1 
us/ 1 
u9/ L 
u9/ 1 
u9/ 1 

.ug/l 
ugll 
u9/ 1 

200 
60 

2:: 

: 
5000 

10 
50 
25 

100 

500: 
15 
.2 

50:: 
5 

so&. 
10 
50 
20 
10' 



CHEMICAL ANALYSIS RESULTS FOR SURFACE WATER ENVIRONMENTAL SAMPLES 
UHITING FIELD - VALIDATED DATA - METAiS/INORGANICS 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

22563001 22563002 ' 22243001 22;43004 
WHITING UHITING WHITING WHITING 
5-SW-01 5-SW-01A 99-06-SU 99-12-SW 

19-AUG-92 19-AUG-92 14-JUL-92 14-JUL-92 
QUAL UNITS DL VALUE QUAL UNITS DL 

Hagnesiq 
..:Manganese 

. -. 
773,; ,:: ..iJg/L'.- 5000 

16.5 .:( "igjl ..I5 

.Potassiun 
Seleniun 

1500 J .,.l$t '!jood 
2.1 IJ w’ ,5 

Sodium 
Thallium 
Vanadium 

12800 J 
1.6 U 
1.3 UJ w/l ‘. .50 

.. 2 i nc 
Xyanide 

: 

U = NOT DETECTED J- ESTIMATED VALUE 
U.I= REPORTED QUANTITATION LIMIT IS QUALIFIEQ &’ ESTIMATED 

)RESULT IS REJECTED AND UNUSABLE 

-. 

146 UJ 
10.7 u 

1.2 J 
12.4 J 

-24 u 
3u 

3520 J 
2.9 U 
3.3 u 
5.6 UJ 
770 
2.1 UJ 
789 J 

16.8 
.43 UJ 
5.3 u 
794 J 
2.1 u 

2u 
12800 J 

1.6 UJ 
2.6 UJ 

17.8 UJ 
'.84 u 

u9/1 

ug/L 
u9/ 1 
ug/ 1 
ug/ 1 
u9/ 1 
u9/1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
u9/1 
u9/1 
u9/ 1 
u9/ 1 
u9/1 
u9/ 1 
ug/ 1 
u9/ 1 
u9/ 1 
u9/ 1 
us/ 1 
us/ 1 
u9/ 1 

J .uoir '. 25 

U :&I/, 1:. ,. .50 
J ‘.egXl ,20 
U u9b.i IO 

120 J 
12.4 U 

1 u 
17.6 J 

.24 u 
2.7 u 

1010 J 
3.2 J 
2.3 J 

13.8 J 
981 
1.3 J 
662 J 

18.8 
.I6 u 

10.7 u 
602 u 
1.9 u 
1.5 u 

3090 J 
2.1 u 
1.3 u 

20.2 J 
2.2 u 

us/ 1 
u9/ 1 
u9/ 1 
us/ 1 
u9/ 1 
u9/ 1 
us/ 1 
ug/ 1 
us/ 1 
us/ 1 
u9/ 1 
us/ 1 
us/ 1 
u9/ 1 
us/ 1 
us/ 1 
us/ 1 
us/ 1 
ug/l 
u9/ 1 
us/ 1 
u9/ 1 
u9/ 1 
u9/1 

200 
60 
10 

200 

: 
5000 

:: 
25 

100 

500: 
15 
.2 
10 

5000 
5 

10 
5000 

10 
50 
20 
10 e 



CHEMICAL ANALYSIS RESULTS FOR SUR-FACE UATER ENVIRONMENTAL SAMPLES 
UHITING FIELD - VALIDATED DATA - METALS/INORGANICS 

Lab Sample Number: 22225009 22225003 22225001 22211001 
Site WHITING UHITING WHITING UHITING 

Locator 99-07-SW 99-08-SW 99-09-su 99-IO-SW 
Co1 lect Date: 17-JUL-92 17-JUL-92 17- JUL-92 13-JUL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS’ DL VALUE QUAL UNITS DL 

.copper ‘. 
Iron ‘. : 
Lead 
Hagnesiw 
Manganese 
Mercury 
Nickel 

, Pota&i&i 
Selenim 

.Silver 
Sodium. 
:Thal.l iun 
Vanadiq 

‘Zinc 
,Cyanide . 

., ‘.,, ..: 
.’ 

.’ 

U = NOT DETECTED J= ESTIMATED VALUE 
UJ= REPORTED QUANTITATION LIMIT IS QUALIFIED AS EST:IMATED 
R = RESULT IS’REJECTED AND UNUSABLE 

159 J 
12.4 U 

1 UJ 
17.9 J 

.24 UJ 
4J 

954 J 
1.9 UJ 
1.6 UJ 

12.1 J 
949 
2.4 J 
645 J 

18.9 
.I6 U 

43.2 J’ 
602 UJ 
1.9 u 
1.5 UJ 

3280 J 
2.1 u 
1.3 UJ 

25.6 J 
2.2 u 

us/ 1 200 I!&. ‘:’ 
u9/1 60' 12.4.1 
us/ 1 
u9/ 1 2:: 

“1 UJ ‘. :,“’ 
o 

ug/l 5 
29.7. 4 

.24 UJ 
u9/ 1 
us/l 
u9/1 10 '2 

u9/ 1 :i 4,2;i:., 
.6.8 i .: 

+i', ;-so 
u9/1 ,‘~,.ug,l 25 
us/ 1 10 10 2650: US',!' 100 
us/ 1 500; 2.2 J ” ‘., ug/l 
u9/ 1 1460 .j. :.ug/ 1 ‘.. ,500: 

u-l/L. 15 us/ 1 15 1420 
u9/ 1 .2 .I6 u USil. : .2 
us/ 1 4 0 19 J 
us/ 1 5000 756 J , 
u9/ 1 5 1.9 U 
us/l 

50:: 4kZ 
UJ 

u9/1 J 
u9/1 10 2.1 
u9/ 1 5 0 1 3 

20:7 
:J 

u9/ 1 2 0 J.. 
us/l 1 .,. 

ug/l 40 
u9/ 1 5900 
l&I/l..; .5 
ug,l, 10 
us,.1 : 5000 
us/l 10 
ug,.l.. 50 
ikg,l’~ 20 

0 2;2u "- us/i 10 

114 UJ us/ 1 
12.4 U u9/ 1 

1 UJ us/ 1 
18.3 J us/ 1 

-24 UJ u9/ 1 
2.7 U us/ 1. 
961 UJ us/ 1 
2.1 UJ us/ 1 
1.6 UJ u9/ 1 

2 UJ u9/ 1 
1050 J u9/ 1 

6 UJ ug/ 1 
633 J u9/ 1 

17.9 u9/ 1 
-17 UJ u9/ 1 

10.7 u u9/ 1 
602 u u9/ 1 
1.9 u u9/ 1 
1.5 u u9/ 1 

3030 UJ ug/ 1 
2.1 u u9/ 1 
1.3 u u9/ 1 
7.6 U us/ 1 
2.2 u u9/ 1 

200 
60 
20 

200 
5 
5 

5000 
10 

5: 
100 

5 
5000 

15 
.2 
40 

5000 
5 

10 
5000 

loo 
20 
10 c 



CHEMICAL ANALYSIS RESULTS FOR SURFACE WATER ENVIRONMENTAL SAMPLES 
i UHITING FIELD - VALIDATED DATA - METALS,INORGANICS 

Lab Sample Number: 22212003 22212001 
Site WHITING WHITING 

Locator 99-10.SWA 99-ll-SW 
Co1 iect Date: 13-JUL-92 13- JUL-92 

VAI IIF ClllAl IlNlTS VAI IIF QllAl UNITS DL 

,“..I ” 

U = ‘NOT DETECTED J= ESTIMATED.,VALUE 
:” REPORTED QUANTITATION LIMIT IS QUALIFIED 

)ESULT IS REJECTED AND UNUSABLE 
‘L_- 

AS ESTI,MATED 

80 J 
12.4 U 

1u 
16.7 J 

-24 UJ 
2.7 U 
942 J 
4.7 J 
2.4 J 
5.3 J 
814 J 
3.8 J 
626 J 

16.8 J 
.I7 J 

10.7 u 
730 J 
1.9 u 
1.9 J 

3030 J 
2.1 u 
1.6 J 

10.9 J 
2.2 u 

u9/ 1 

us/l 
us/ 1 
ugll 
u9/ 1 
u9/ 1 
u9/ 1 
w/l 
us/ 1 
u9/ 1 
u9/ 1 
u9/1 
u9/ 1 
u9/ 1 
u9ll 
u9/ 1 
u9/ 1 
w/l 
u9/ 1 
u9/ 1 
u9/ 1 
us/ 1 
us/ 1 
y9/1 



,3 \ L.. CHEMICAL ANALYSIS‘>&ULTS FOR SEDIMENTS 
WHITING FIELD - VALIDATED DATA - METALS/INORGANICS 

Lab Sample Nunber: 22562004 22562006 22562002 22243008 
Site UHITING UHITING UHITING WHITING 

Locator l-SD-01 2-SD-01 3-SD-01 99-04-SD 
Collect Date: 19-AUG-92 19-AUG-92 19-AUG-92 14-JUL-92 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

1400 
3.6 U 
1.2 J 
1.6 J 
.D7 U 
-79 u 

81.7 J 
2.1 J 
-45 u 
3.4 J 

2760 
3.3 

17.8 J 
3.3 J 

3:: u 
173 u 

.6 U 
-43 u 

,209 J 
.46 U 

4J 
4.6 J 
.31 u 

mg/kg 
Wks 
&kg 
n-&kg 
w/kg 
w/kg 
m/kg 
w/kg 
w/kg 
n-a/kg 
ms/kg 
m/kg 
mg/b 
w/kg 
m/kg 
ms/kg 
w/kg 
w/kg 
m/kg 
w/kg 
mg/kg 
mg/kg 
w/kg 
m/kg 

38800 w/kg 
18.5 u mg/kg 
8.9 J w/kg 

77i1 J w/kg 
.7 J w/kg 

14.6 m/kg 
1710 J w/kg 

121 w/kg 
3.8 J m/kg 

96.8 n-u/kg 
9610 @i/kg 

981 w/kg 
480 J &kg 

27.8 ms/kg 
-54 u w/kg 

16 U mg/kg 
898 u Wkg 
4.3 J w/kg 
5.7 J m/kg 

1190 J m/kg 
3.1 u w/kg 

98.2 m/kg 
313 m/kg 
1.7 u w/kg 

40 
12 

2 
40 

1 

loo:, 
2 

IO 
5 

20 
1 

1000 
3 

.I 

100: 

: 
1000 

2 
IO 
4 
1 



CHEMICAL ANALYSIS RESULTS FOR SEDIMENTS 
UHITING FIELD - VALIDATED'DATA - METALS/INORGANICS 

lab Sample Nwber: 22563003 
Site UHITING 

Locator S-SD-01 
Collect Date: 19-AUG-92 

VALUE PUAL UNITS DL VALUE 

22563004 
UHITING 

5-SD-OIA 
19-AUG-92 
QUAL UNITS 

22243002 
UHITING 

99-06-SD 
14-JUL-92 

DL VALUE QUAL UNITS DL- VALUE 

22243005 
UHITING 

99-12-SD 
14-JUL-92 
QUAL UNITS DL 

1260 mg/kg 
3.2 U w/kg 
.56 J mg/kg 
4.9 J w/kg 
-06 U w/kg 
.71 u w/b 
121 UJ n-a/kg 
7.1 J mg/kg 
.41 u w/kg 
7.1 w/kg 

1000 J w/kg 
8.9 J mg/kg 

31 J w/kg 
2.9 J w/kg 
.08 J w/kg 
2.8 U w/kg. 
157 u mg/kg 
.54 u m/kg 
.39 u mg/ks 
211 UJ mg/kg 
.41 UJ mg/kg 
2.5 J m/kg 

97.3 J w/kg 
.29 U mg/kg' 

ms/ks 
U w/kg 
U w/kg 
J m/kg 
U m/kg 
J w/kg 
J w/kg 
J w/kg 
U m/kg 
J w/kg 

ms/ks 
J w/kg 
U m/kg 
J w/kg 
U w/kg 
U w/kg 
U mg/kg 
U m/kg 
U Wks 
J w/kg 
U .mg/kg 
J w/kg 
J w/kg 
U w/kg 

40 
12 

2 
40 

1 

100: 

1: 
5 

20 
1 

1000 
3 

.l 

100: 

: 
1000 

2 
10 
4 

'< 
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‘c’ CHEMICAL ANALYSIS 'RESULTS FOR SEDIMENTS 
UHITING FIELD - VALIDATED DATA - METALS/INORGANICS 

Lab Sample Number: 22225008 
Site WHITING 

Locator 99-07-SD 
Collect Date: 17-JUL-92 

VALUE QUAL UNITS DL 

22225005 
UHITING 

99-08-SD 
17-JUL-92 

VALUE QUAL UNITS 

22225002 22211003 
UHITING UHITING 

99-09-50 99-IO-SD 
17-JUL-92 13-JUL-92 

DL VALUE QUAL UNITS DL VALUE QUAL UNITS 
- 

426 
3.2 u 

.4 J 
2.1 J 
.06 U 
1.1 J 
110 J 

IJ 
-46 J 
4.5 J 
847 
2.3 

12.5 U 
25 

.07 u 
2.8 U 
155 u 
.48-U 
.38 U 
213 J 
.53 u 
1.2 J 

30.1 J 
.28 U 

w/kg 
Wkg 
n-a/kg 
m/kg 
m/kg 
w/kg 
w/kg 
w/kg 
w/kg 
m/kg 
mg/kg 
ms/ks 
m/kg 
mg/kg 
w/kg 
m/kg 
mg/kg 
,mg/kg 
w/kg 
w/kg 
mg/kg 
m/kg 
mg/kg 
ms/ kg 

10: " 1: !::t ! 
5 ,: ., / 

20 : 2531 
100: 12;: 

"13i 
3 33;1 

.I '.I; 
8 :I; 

1000, l9: 
1 .;6 U 
2 .48:U 

1000 258: J ". 
2 

10 

DL 

560 UJ mg/kg 

.3t !J 
ms/ks 
mg/kg 

.86 J Wkg 

.06 UJ w/kg 
1 UJ w/kg 

83.5 UJ w/kg 
.62 UJ w/kg 
-38 U w/kg 
1.9 UJ w/kg 
982 w/kg 
2.5 UJ m/kg 

11.9 u w/kg 
I.5 UJ .mg/kg 
.09 u .mg/kg 
2.6 U w/kg 
147 u w/kg 
.46 U n-o/kg 
-37 u .mg/kg 
193 UJ w/kg 

.5 u m/kg 
.91 UJ w/kg 
3.9 UJ w/kg 
.27 U w/kg 

40 
12 
2 

40 

: 
1000 

2 
10 
5 

20 
1 

1000 
3 

.I 

100: 
1 

ioo: 

102 
4 
I* 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

CHEMICAL ANALYSIS RESULTS FOR SEDIMENTS 
UHITING FIELD - VALIDATED DATA - HETALS/INORGANICS 

22212005 '22212002 
WHITING WHITING 

99-IO-SDA 99-II-SD 
13-JUL-92 13-JUL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

680 J 
3.1 u 
-34 J 

.8 J 
.06 U 
1.1 J 
102 J 

IJ 
-39 u 
6.4 J 

1170 J 
3.8 J 

12.3 U 
2.2 J 
'.08 U 
3.8 J 
152 U 
-47 u 
.38 U 
192 J 
-52 U 

IJ 
10.1 J 

-28 U 

m/kg 
w/kg 
w/kg 
w/kg 
mg/kg 
w/kg 
mg/kg 
w/kg 
w/kg 
w/kg 
mg/kg 
w/kg 
w/kg 
w/kg 
mg/kg 
mg/kg 
w/kg 
w/kg 
mg/kg 
w/kg 
w/kg 
n-a/kg 
w/kg 
Ing/kg 



1 ‘) ‘! 
CHEMICAL ANALYSIS RESULTS F&IELD QUALITY CONTROL SAMPLES 

WHITING FIELD - VALIDATED DATA - METALS/INORGANICS 

Lab Sample 

99-SWSD-R003 
14-JUL-92 

Number: 
Site 

Locator 
Co1 lect Date: 

22225004 22243003 22243006 
WHITING WHITING WHITING 

99-SU/SD-RB 
17- JUL-92 

99.SWSD-RB02 
14-JUL-92 

22562007 
WHITING 

SUR/SL-RBO9 
19-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

33.4 J 
12.4 U 

IU 
.78 J 
.24 U 
2.7 u 
246 J 
2.2 J 
1.6 u 

18.6 J 
26.8 J 

1.2 J 
48.5 U 

1.6 u 
.I6 U 

10.7 u 
602 U 
1.9 u 
1.5 u 
867 J 
2.1 u 
1.3 u 

23.4 
2.2 u 

WI/ 1 
WI/ 1 
us/ 1 
WI/ 1 
WI/ 1 
w/ 1 
ug/l 
ug/ 1 
ug/ 1 
WI/ 1 
ug/ 1 
ug/ 1 
WI/ 1 
w/ 1 
WI/ 1 
ug/ 1 
w/ 1 
ug/ 1 
WI/ 1 
ug/ 1 
w/l 
ug/ 1 
w/ 1 
ug/ 1 

84.6 J 
12.4 U 

1 u 
1.1 J 
.24 U 
2.7 u 
489 J 
1.9 u 
1.6 U 
1.8 U 
20 J 

1.9 J 
48.5 U 

1.8 J 
.03 UJ 

10.7 u 
602 U 
2.1 u 
1.7 J 

1040 J 
1.6 U 
1.3 u 

11 J 
2.2 u 

WV 1 
w/ 1 
WI/ 1 
u!3/ 1 
WV 1 
WI/ 1 
w/ 1 
ug/ 1 
w/ 1 
w/ 1 
ug/ 1 
WI/ 1 
w/l 
us/ 1 
w/ 1 
wl/ 1 
ug/ 1 
WI/ 1 
WI/ 1 
us/ 1 
us/ 1 
us/ 1 
w/ 1 
us/ 1 

200 
60 

5 

500: 

:i 

12 

SOD: 
15 
.2 

50:: 
5. 

50:: 

:x 
20 
10 

48,S'ti Ug/l 5006 48.5 u 
15 2.1 J. 
.2 .I6 U 
40 10.7 u 

602 UJ 
I'.9 u 

ug/l 
ug/.l’ “. 

%?J 
,:-5 

1.5 UJ C&l/l 10 

5000 602 u 
z 1;9 u 

1; 1.5 u 
5000 901 J 

-Selen’ik, 
Silver: 
Soditi 
Thal I.im 
Variadiyr- 
Zinc:, ‘1 
Cy+i.de . 

‘. :“..’ 

855 J “?- WI/ 1 5006 
2.1 u “’ ,ug/l ‘. ‘.I0 
1.3 UJ l!g?,l:, 50 

14.4.d ug/.l 
2.2 u 

‘-i’?cr, 
ygI1 :. 30 

2.1 u ,ug/l ., 16 
1.3 u ug/l ” 

20 30.7 ,ug/l ,. 
50 

“’ 20 
ID .2.2 u w/L . 

‘.“.jO 

U = NOT DETECTED J= ESTIMATED VALUE 
UJ= REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R = RE!+JCT IS REJECTED AND’UNUSABLE 



CHEMICAL ANALYSIS RESULTS FOR FIELD QUALITY CONTROL SAMPLES 
WHITING FIELD - VALIDATED DATA - METALS/INORGANICS 

U = NOT’DETECTED J= ESTIMATED VALUE 
UJ= REPORTED QUANTITATION LIMIT IS QUALIFIED AS,ESTIMATED 

i) RESULT 1S:REJECTED AND UNUSABLE 

33.4 J 
15 J 

IU 
1.1 J 
.24 U 
2.7 U 
325 J 
1.9 u 
1.6 U 
1.8 u 

18.3 J 
1.4 u 

48.5 U 
1.6 u 
.26 J 

10.7 u 
602 u 
2.1 u 
1.5 J 

'759 J 
1.6 U 
1.3 u 

WI/ 1 
43/ 1 
ug/ 1 
ug/ 1 
w/ 1 
ug/ 1 
Wl 
ug/ 1 
w/L 
ug/ 1 
ug/ 1 
u!3/ 1 
ug/ 1 
w/ 1 
us/ 1 
us/ 1 
us/ 1 
w/l 
ug/ 1 
usl 1 
w/l 
ug/ 1 
ug/ 1 
w/l 

200: 
60 
10: 

200 
5 

500; 

2 
25 

100 

5oozl 
15 

i; 
5000 

5 

50:: 

:i 
20 
10 



c 

A-2 ,---. y=Q; 

VOLATILE ORGANIC. COMPOUNDS 



TCL-VOCs 
,--.i 

fij Lab Sample ID ABB-ES Sample ID 

33711003 WHF-2A-STAOl-SW01 

33711005 tiF-2A-STA02-SW01 

33711001 WHF-2A-STAO3-SW01 

22243007 WHF-2A-STAO4-SW01 

33710001 WHF-2A-STAOS-SW01 

33710002 WHF-2A-STAO5-SWOlA 

22243001 . . . WHF-2A-STA06-SW01 

22225009 WHF-2A-STAO7-SW01 

22225003' WHF-2A-STAO8-SW01 

22225001 WHF-2A-STA09-SW01 

22211001 WHF-2A-STAlO-SW01 

22212003 WHF-2A-STAlO-SWOlA 

22212001 WHF-2A-STAll-SW01 

22243004 WHF-2A-STA12-SW01 



TCL-VOCs 

Lab Sample ID ABB-ES Sample ID 

33711004 WHF-2A-STAOl-SD01 

33711006 tiF-2A-STAOIL-SD01 

33711002 WHF-2A-STAO3-SD01 

22430008 WHF-2A-STAO4-SD01 

33710003 WHF-2A-STAOS-SD01 

33710004 WHF-2A-STA65-SDOlA 

22243002 WHF-2A-STA06-SD01 

22225008 WHF-2A-STA07-SD01 

22225005 WHF-2A-STAO8-SD01 

22225002 WHF-2A-STA09-SD01 

22211003 WHF-2A-STAlO-SD01 

22212005 WHF-2A-STAlO-SDOlA 

22212002. WHF-2A-STAll-SD01 

22243005 UHF-2A-STA12-SD01 



La’ CHEMICAL ANALYSIS RESULTS FOR SudkE WATER ENVIRONMENTAL SAMPLES 
WHITING FIELD - VALIDATED RESULTS - VOLATILE ORGANIC COMPOUNDS 

Lab Sample Nmber: 33711003 33711005 33711001 22243007 
Site WHITING UHITING WHITING WHITING 

Locator ISWOI 2SWOl 3SUOl 99-04-su 
Collect Date: 19-AUG-92 19-AUG-92 19-AUG-92 IS-JUL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

10 U' 
10 u 
10 u 
10 u 
6 UJ 

IO UJ 
5u 

:i 

:"u 

1: :: 

::: 
10 u 

5u 

::: 
5u 
5u 
5u 
5u 
5u 
5u 

10 u 
10 u 
5u 
5u 
5u 

:"u 
su 
su 

10 u 
10 u 
10 u 
10 u 
5 UJ 

10 UJ 
IJ 
5u 
5u 
5 
5 U‘ 
5 UJ 

10 u 
5u 

1; : 
5u 

ii: 
3J 
5u 
5u 
5u 
5u 
5 UJ 

10 U 
10 R 
5 UJ 
5 UJ 
5u 
su 
5u 
5u 
su 

w/l 10 
w/l 10 
w/l 10 
US/l 10 
w/ 1 5 
w/l 10 
WI 1 5 

ug/ 1 w/l : 
w/l '5 
US/l 5 
w/l 5 
us/ 1 10 
US/l 5 
w/l 5 
WI/ 1 10 
ug/ 1 5 

l&l/ 1 w/l : 
w/l 
u!3/ 1 : 

w/l w/l : 
ug/ 1 5 
US/l 
ug/ 1 Ii * 
ugf 1 10 
US/l 
ug/ 1 : 
ug/ 1 5 ' 
w/l 
w/l : 
us/ 1 
w/ 1 : 



i / ‘( CHEMICAL ANALYSIS RESULTS FOR SURFACE UATER ENVIRONMENTAL SAMPLES 
WHITING FIELD : VALIDATED RESULTS - VOLATILE ORGANIC COMPOUNDS 

Lab Sample Nmber: 33710001 33710002 3371OMOl 33710001 
,Site ‘. UHITING UHITING WHITING WHITING 

Locator SSWOI 5SW01A SSUOI MS 5SW01 MSD 
Collect Date: 19-AUG-92 19-AUG-92 19-AU&92 19-AUC-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS ‘DL VALUE QUAL UNITS DL 

:,. .,:‘,’ 
:. 

,,’ l’,.. ;: 

.A’ 

U= NOT DETECTED J=ESTIMATED VALUE :. . 
U.‘- REPORTED QUANTITATION LIMIT ISQUALI’FIGD -ASkSTIMAT,ED 
r )XILT IS REJECTED AND UNUSABLE : 

10 u 
10 u 
10 u 
10 u 

5 UJ 
10 UJ 

5u 

:i 
5u 
5u 
5u 

10 R’ 
5u 
5u 

10 u 
5u 

:: 
5u 
5u 
5u 
5u 
5u 
5u 

10 u 
10 u 

5u 
5u 

:: 
5u 
5u 
5u 

’ \ : ‘L_ 

u!3/ 1 
u!3/ 1 
w/l 
ugf 1 
us/ 1 
ugf 1 
WI/ 1 
ug/ 1 
ugf 1 
ugf 1 
w/ 1 
w/ 1 
WI 1 
ugf 1 
WI/l 
WI 1 
w/ 1 
w/l 
us/ 1 
w/l 
WI 1 
WI 1 
WI 1 
WI 1 
w/ 1 
WI 1 
ugf 1 
WI 1 
us/ 1 
us/l 
w/ 1 
ugf 1 
WI 1 
WI 1 

10 u 
10 u 
10 u 
10 u 
6 
8J 
5u 
5u 

z:: 
5u 

1: : 
5u 

1; “, 
:: 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

10 u 
10 u 

5u 
5u 

:v" 
5u 
5u 
5u 

w/ 1 
ugf 1 
w/l 
w/l 
WI 1 
ug/ 1 
Kif 1 
WI 1 
w/ 1 
w/l 
us/ 1 
ugfl 
w/l 
us/ 1 
w/l 
us/l 
ugf 1 
w/l 
WI 1 
w/l 
w/ 1 
WI 1 
w/l 
w/ 1 
WI 1 
WI/ 1 
us/l 
ugfl 
w/l 
WI 1 
w/l 
w 1 
WI 1 
ugfl 

10 
10 

ii 
5 

10 
5 
5- 
5 
5 
5 
5 



i 

CHEMICAL ANALYSIS RESULTS FOR %&ACE UATER ENVIRONMENTAL SAMPLES 
UHITING FIELD - VALIDATED RESULTS - VOLATILE ORGANIC CDMPWNDS 

Lab Sample Number: 22243001 22243004 22225009 22225003 
Site WHITING WHITING WHITING WHITING 

Locator 99.06-SW 99-l2-SU 99-07-su 99-08-SW 
Collect Date: IS-JUL-92 15-JUL-92 16-JUL-92 16-JUL-92 

VALUE QUAL UNITS. DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 
.,.., ., . . . ..G.... . . . 

., ,.:. :;:.,: ::,:;.:.:: :‘,.i: .:. .,:::, >: . . . . . . ..:.,:... 
cLp,;.gD~A~,J PEs;.:87_‘g&::-’ ,1. i; -‘,:;: .:‘.f:ji:: j, ,;; 

..,: ch,L’~~oniethanB”.~i:i’::.:‘i~ ., .,I : : ,: “’ 
,,: .Br&&&&“&;;,.‘3:,. .,’ 

Vinyll::chlbr:ide,....:::. ,: ‘, ,, 
chl.orqetha.~e;:::~r. .;. ‘. ‘. ‘. 

I?ethylene::lrhCo~id.e '. .: . . . . ::.. ./ ..,,, :, -..:.... 
,:Aizet.ory :..: :, ...: ',, :::' 

:. 

Carba.n:-.disulfjde~,,:, :.. . ,, 
l;l$ichloroethene 
.l;l'.D.ich'lqroeth+me 
1;2,~0.,~,chlo~oethe~ (total-1 
Ch lorof*rm .::+i:j.. .:.,:, 
1~2iDich,lo~qeth,a~. 
2~~&37/3& '; ~,:.~y";:~: ', 

I,! ;.!~tTrl'-chloroethane 
Carbon:I-tetra,~hlor.iae 
Vifi$jl-:i aqt+te. ',';': :."Y " 

~Broraodichlo@nethane 
l,Z~D.ichloCopr,opane 
cist'l;3-Dichloropcopene 
Trichloroethene‘.:, 
Dibtomochloropethane 
l,l.,?tTiich!oroethane 
Ben<+? ; ! ', .y;:‘; :::':: ii;. ; \ 
tram-1;3:Dichloiopropene 
Brofmform; .:':c:: 
2- Hexariope.. .:...,< 
4,:Methyl:Ztpeptanope 
Tetyachloroetheire"'.' 
1,1.;2,2-TetCachlok,oet,hane 
Tolljene ;,, .,::I,:: ';: !' 
Chlorobeniene :. '. 
Ethylbepqene?:." ::.!' 
styrene ':'.:: ,.:.:::". 
.Xylenes :(total-)'- '." 

j:'.,. : ::. 
. . . . .:. "" 

'.. L ., .I. .:. ., 
. :. ..I .:,.. 

.‘.:(‘.>.: ,. .A, 5. ..:, 
F::j., .,,::,. ,:;:.(~::y’;:: ,,(, :. 1,. :.:::::~:I,J,:::,~~.~~: < I) . . . . . y,...::::: :;,::, :,;: 

,./ .;. ,, ,,,‘,‘,‘:“” ” .>. . .A:. : ‘..~‘,.,.,., “...‘.,:,,, 
.., 1,; ‘.‘.: ,. ,::,.::;:;;;., :, : : .y. 

,” ; ;;.,j. .. ,. . ..., 
:. 

‘. : 
,:,,, : ., ‘. .. ..: . . 

10 .u :. ‘-,:~~ucj/~ A.:, :, 10 
., -.“:‘.:1o :“- :;:~y:.ijg/,[.-. ‘,.. .‘I’0 

::. 10 ,’ ..:‘.lQ:U.” ,: ::..:.ug/l~ ,,,, ,,j’ 
: .lO”U :,I0 -::,:.;igil ..:,: “: 

',:' 5:UJ .ug/l ,.5 
IO-'U3.~ ,ug/l 10 
.5. .A?..' .ug’/l ,:5 
5 u. 'q/l 

.s,..u .;,ug/1 : 
,5'U .ugil 5 

."'5 u 
.s; u:' 

uci/ 1 5 
. !!Q ! .5. 

:lQ U Cg/\ : :.:I0 
S.U' w/ 1 '. :.5 

uif 1 
w 1 

.5 UJ WI 1 
5u WI 1 .: 
5u -ug/l 
3 -4 ug/ 1 i: 

2 :J 
w/ 1 
us/ 1 i: 

10: li w/L 
IO, R WI 1 :: 
-5: UJ 
5: UJ 

ug/ 1 
ug/l' z 

'. 5.U uq1 '., 5 
5- u us/ 1 5 
5':U 
5'.$ 

,4/ 1 
ugf 1 z 

5. u w/ 1 5 .: 

,,. ., 

.' 

10 u 
10 u 
10 u 
10 u 

5 UJ 
13 UJ 

5u 
5U 
5u 
5u 

: :J 
IO u 
5u 
5u 

IO u 
5u 

::: 
5 UJ 

::: 
IJ 
5u 
5 UJ 

10 u 
10 R 
5 UJ 
5 UJ 

:i 
5u 
5u 
5u 

us/l 
ugf 1 
us/ 1 
ugfl 
w3/ 1 
ugf 1 
w/ 1 
w/l 
us/ 1 
WI 1 
us/ 1 
ugf 1 
us/ 1 
ugf 1 
w/l 
us/ 1 
ugf 1 
WI 1 
ug/ 1 
us/ 1 
ugf 1 
ugf 1 
WI 1 
w/l 
w/l 
ugfl 
us/ 1 
ugf 1 
ugfl 
WI 1 
u9fl 
ugf 1 
WI/ 1 
ug/ 1 

I($,’ 

ID ': 
10 .' 
Id: 

5 ,' 
10 " 

: 
5 
5' 

: 
10 
5 
5 

10 .' 

: 
5 
5 

: 

: 
5 

IO 

.I; 

:. 
5 

: 
5 

10 u 
10 u 
10 u 
10 u 

5u 
10 u 

5u 

:i 
5u 

:: 
10 u 

: :J 
10 u 
5u 

55: 
5u 
5 UJ 
5u 
IJ 
5u 
5 UJ 

10 u 
10 u 

5u 
5u 
5u 
5u 
5u 
5u 
su 

ugfl 
ug/l 
WI 1 
us/l 
ugfl 
ugfl 
ug/ 1 
ug/l 
ugfl 
us/l 
us/l 
ugf 1 
ug/l 
ug/l 
WI 1 
ug/l 
ugfl 
w/ 1 
WI/ 1 
WV 1 
w/ 1 
WI 1 
WI 1 
WI/ 1 
w/ 1 
w/ 1 
WI/ 1 
w/ 1 
WI 1 
us/ 1 
WI 1 
WI 1 
WI 1 
w/ 1 

10 
10 

:: 
5 

10 
5 

: 
5 
5 
5 

10 

: 
10 
5 

: 
5 

: 
5 
5, 
5 

10 
10 
5. 

: 
5 
5 

: 



CHEMICAL ANALYSIS RESULTS FOR SURFACE UATER ENVIRONMENTAL SAMPLES 
UHlTING FIELD - VALIDATED RESULTS - VOLATILE ORGANIC COMPOUNDS 

Lab Sample Number: 22225001 
Site UHITING 

Locator 99-09-SW 
Collect Date: 16-JUL-92 

VALUE QUAL UNITS DL VALUE 

22211001 
WHITING 

99-lo-SW 
13-JUL-92 
PUAL UNITS DL 

22212003 
‘UHITING 
99-IO-SWA 
13.JUL-92 

VALUE QUAL UNITS DL VALUE 

2221 IMDl 
UHITING 

99-IO-SUMS 
13-JUL-92 
QUAL UNITS DL 

IO u 
10 u 
IO u 
10 u 
29 .UJ 
30 UJ 

5u 
5u 
5u 
5u 

: IG. 
10 u 

5 U’ 
5 UJ 

10 u 
5u 

:: 
1 J 
5 UJ 

:: 
5u 
5 UJ 

IO u 
10 u 

-: : 

2 
5u 
5u 

.5u 

I 

ug/ 1 
ug/ 1 
ugf 1 
us/ 1 
ug/ 1 
us/l 
ug/ 1 
ug/ 1 
us/ 1 
WI/ 1 
ug/ 1 
w/l 
ug/ 1 
ug/ I 
WI/ 1 
ug/ 1 
w/l 
q/l 
ucvl 
ug/ 1 
w/l 
ug/ I 
us/ 1 
ug/ 1 
ug/ 1 
Wl 
ug/l 
w/l 
w/ 1 
us/ 1 
w/l 
ug/ 1 
us/ 1 
ug/ 1 

10 u 
10 u 
10 u 
10 u 
28 
27 

5u 
5u 

:i 
5u 
5u 

ID U 
5u 

,5 u 
IO u 

5u 
5u 
5u 

:: 
5u 
SU 
5u 
5u 

IO u 
IO u 
su 
5u 

:i 
5u 
5u 
5u 

: 

w/ 1 10 
w/L 10 
ug/ 1 10 
w/l 10 
ug/ 1 5 
w/l ID 
us/ 1 
us/ 1 : 
uii/l 5 
ug/ 1 5 

w/ 1 uLl/ 1 : 
ug/ 1 ID 
w/l 5 
us/l 5 
ug/ 1 10 
ug/ 1 5 

ug/ 1 us/L : 

ugf 1 ug/ 1 : 
us/ 1 5- 
us/ 1 5 
ug/ 1 5 
us/ 1 SF 
Wl IO 
a/ 1 ID 
w/l 5 
w/l 5’. 
us/ 1 5 
us/ 1 5 
us/l 5 
ugf L 5 
us/l 5 



._, . . CHEMICAL ANALYSIS RESULTS FOR SURFACE WATER ENVIRONMENTAL SAMPLES 
~ WHITING FIELD - VALIDATED RESULTS - VOLATILE ORGANIC COMPOUNDS 

Lab Sample Number: 2221lDOl 22212001 
Site UHITING WHITING 

Locator 99-IO-SWMSD 99-II-SW 
Cot lect Date: 13-JUL-92 13-JUL-92 

VALUE DUAL UNITS DL VALUE ,QUAL UNITS DL 
:: : ::, ;y,. (.. ,,,, ;: ,::.,.; ., .,., ,,,:,:2::. ,i>l'..,. ',' \I,,:,, ,,., '.:,, ,,,\ ,.: :,... .i. '( : .,; ',';', ,,,,:,,, > ,... ,,( ,.. " ",, : ', 

" ., : ', ,... ., ,,,., '..S. ..;, . I(:..,/., :,I, : ,:.',<. ,, . . 
C~P.'"&g'I'~~$‘, 87.r$bl\l. 

., .' ,, :, '. ', ,( 
: ', .' ,,,',' :.. .' '., ,,. : 

:i:Chl&qn++~ ,'fG':::::; 10.. .' 

.~lWm+petha.pe . . . . . " 
:. IO, .',, 

.,Vinyl...chto~jde:"'~, " ': ': 
: : ', ,, : : 

10, : ', 2"; ,,',"', 

.chlqo+hane::~.. .lO . . 
..:.$$hylene: chloride 5;: ,, 
,: Aceto+: ; ;: '>, .; :y+ 1" " 10’ 
.:,Carbon,'dis.~lfide::~.~ 5 .' .', 
'l;l.zOi~hloroethene,~' 5. ..' 

1$1X1ichloroethane 5 .,. .' ', ,' 

".l.;2kjchloroethetie :.Ctotal ) 5 Y.". .', 
,Ch loCofor~-:.i:.- ,. ": '. .: .: " '.5c.u'..: ug/l :5 

.:: 1 ,?~~qi2hlpywtj?a~~~ 
:‘qJ&&~. ” ‘.“:;‘: 
~.i:l'i~'~.~g.~riChloroe'th.ane 

:.. :,':.~erbon::itet.~ht?~.oy,lde 
. j yj; yg.j$(:;'~acet:at e; ci :g: .q::,'::.: 

~6pwdictiloromettiane 
:.l.:ZtDichlorop~opane s . . . . . . . . . : 

cis,-3.,3%.ichloropr.opene 
Trichloroethene .::.' 
D'ib+qac+hlocom?thane . . 
1;1,2:TCjchl,oroethane 
Benzene.; 1. .'::A,.i,{. 
trans:l',3-Dichlocopropene 
bfomowm Broaiofor~ :‘ ::I,:: “ ::_: 

2-Hexanone.. i:. 2-liexanq17e.: ij. 
.d .4-Methyl-2-pentaee 
TetSach!o~ofithenq:i"~.:.. Tetrachloroethene? 
1~1;2,2,~;X~f~achlq:~~ethane . Toluepe.$ I"."%.<=-. .A.. . . . . . . . . 

-Chlorobenzene .'-j, -Chlorobenzene .'-j, 
.Etliyl,benzepe .Etliyl,benzepe 

IO u w/l 
IO u w/ 1 
10 u w/ 1 
10 u w/ 1 

5u w/l 
10 UJ us/ 1 

5u us/ 1 
5u ugfl 
5U' us/ 1 
5u ug/ 1 
5u w/l 

1; :: ‘us/ w/ 1 1 
5u w/t 
5 UJ w/l 

10 u w/ 1 

:i WI/ w/ 1 1 
5u WI/ 1 
2J us/ 1 
5 UJ w/ 1 
5u w/ 1 

.5 lJ w/ 1 
5u @3/l 
5 UJ 'ugfl 

10 u w/ 1 
IO u w/ 1 
:: w/l 

w/l 

:i 
ug/l 
us/ 1 

5U ugf 1 
5u w/l 
5u w/l 

U= NOT DETECTED J=ESTIMATED VALUE 
_ 

UJ= REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
,. R= RESULT IS REJECTED AND UNUSABLE 



CHEMICAL ANALYSIS RESULTS FOR SEDIMENTS 
I WHITING FIELD - VALIDATED DATA - VOLATILE ORGANICS 

Lab Sample Number: 337IlOO4 33711006 33711002 22243008 
Site WHITING WHITING WHITING UHITING 

Locator IS001 2SDOI 3SD01 99-04-SD 
Coi Sect Date: 19-AUG-92 19-AUG-92 19-AUG-92 15-JUL-92 

VALUE QUAL UNITS DL VALUE GIUAL UNITS DL VALUE QUAL UNITS .DL VALUE PUAL UNITS DL 
,. 

&&$jil\r l,C~s.il87-:sowfii~~~~~~~ ::ii., ‘j:i;ij;j: ,. . . ,. :..y.),, .y ,. ,.-..., .:-.>;.,.;: : .,... ::,y.;,> 1,; :i;; ::>: :’ :: ,:, : ::: ,,.... :. ,,.,.,., ,, ../....... 
., ,:.. ..,( .,..... .,..... “g;&..::~.. :‘. ” ; ‘j’j:j,i’2 

,. :: .:: ,:,.:,, :y:,::,:::>. .‘. .:. ‘.:..“.‘.‘.‘,.:; . ,,, ,,; ,,,, :,: ,,:,. ..A. 
,3:2"::'.,i..I;L ',,,,? ~;u~: ,.:::;-;yi; 

,,,, ,:,.,.,.. 
::,“:t-&,.&tf&.,~:. ;.‘,:::.,:,j :’ .;.:::‘. ‘:;::I,:;- .: ..,:, ,.,:::... ~, 

.;. ., ., 
?~$‘ii:: ,’ 

I,, Br~thane.,...:.:.:“::: ;, 
13 U w/kg 

:; .;. :;::',yi 
. . 

“‘i V.inyl”chIorIde..- ‘I...: . . . . . 
,.,, :,, ,‘.,. . . :,2;:0-: ,, .:..::. ..:: : "g/r(g'.. :I'., :. :::,:'I? 13 u 

.,:,. 
w/kg 

:. .I:‘12 :u: ;. ., igig:. 
13;;. ,' 

“” 
,’ ‘...Ch’tb’roethaiie’~::‘~‘:,:..’ ; ,: :,‘.. ” 

‘:: .,.. .::. 
,‘?k.d ?:.:, ./;:,r,;j,21’lu; ; .,“g, kgi,; ! 

,’ ” -:.I2 13 u 
,, ; “,A, 2 “g/kg 

. . . l2.:U. :: .-,:,tiglkg ,’ .:r:’ :f: I2 
13 I: : ,.,, 12 -U 
If:,, ., :. 

,ug?kg’ ,'.:I2 
. . . . 

Yet~jrlene.:ch!or:lda’. .,. .’ ‘:“. 
..,:.: ;=::.: 
~......~‘::~::~,::~:‘...~,8:~ii;i; .: ugj,l(g: .:‘: “6 

13 u w/kg ;:12 u : ::.:.ug/kg ,‘, .:.:.:.x12 

:$&~&&::,.:: ,..... ‘:,;:;;‘y : ,, ,; ., ::::.. ,. . I7 UJ 
:.. .---.-..+3,J : ,g/ki: ,‘:, 32 

w/kg 7.: ” 
: ,.,... :.: :... ., ..i’,,&$ I4 UJ “g/kg 13’. :.. ,’ 

,,,. I3 UJ-- xg/kg ;,‘, .:::.6 

Ca+on’.dis,uLf’ide” :. “, ; ,. . .‘l2.’ U-” u&kg,;, ‘;. 1.2 

:,., 1)-j $:i.t$i I,oro++& ,,‘,, ‘.,. 
.:, : ,. ‘, “... ‘“g/kg .‘: ., ‘,6 7u w/kg 7 ..:.,:.” .:6 U ‘“$/kg : ,6 

,,., ,. ‘. : .: 7u 
:.:,l~l~O:.~,.~~larpetha~~‘~,~~ : “. ~’ 

.4J;‘, : &j&g .‘, :’ .::.:6 w/kg 7 .‘:,, ..A’ Ij 

7u 
‘,ugCkg .6 

ii 
-.1;2-Dic~lordethene (total) ‘.. 

:: :, ,..“.‘.’ 
“,: ~6’. u: ‘: i&/k&,’ ” ,, ::6. “g/kg 7. ,YbU. ‘wks 

:, ” 
Q’fjj 

. . . . . 
:qI:orofw~:~:~:::” .,” ‘:,. 

:ug/l(iJ ” ..6 7u “g/kg 6-U ,;ug/kg . . 
7u 5. “’ 6 u 2 

::I ,2+ich.Lor.oethane 
.,. . ..6~.‘~. “g/kg. 6 “g/kg u&kg 

$4~ 
‘,’ ~.U9/kcJ ‘.6 7u w/kg 7. 6 u, 

.2rButanon&/. .. ,:‘y :.. $::UJ “glkg, 
“s/kg 6 

I3 UJ 13 12 UJ 
‘l;il.; l,jTI:i,~hIocoethane 

.I2 “g/kg .ug/kg 12 
v6.U 

Carbon tetr@h.I.oi:ide 
w/kg. ‘6 7u us/kg 7 ‘6 U w/kg ‘,6 

lIinyL:.“~i+ate: ,s’ :...I. 
.4 u “g/kg ,6 7u w/kg 7 6U “g/kg 6 

B.t&odichlordmethane 
:I2 u ,“sVkb 12 13 u “g/kg 13, 12, u ug;lkg 12 

,-6 
l;?:DichIoroprapane 

‘,6.:U “g/kg 
;z 

“g/kg 
5, 2: 

ydkg 
6.U Wks ‘6 2 

ci s~l,3-DichL.or.epyopene -6 U. b 
“g/kg Wk. 

7u 7 
.Trichl6roethene::‘..:::.:- :’ 6:I.I 

us!ks, us/kg 6.U “g/kg ‘,:6 
“g/kg .6 7u us/kg 7 

D i..brc&th Loromethape b 
6.U :ugilig 6 

.6 U us/kg- 7u “g/kg 7 6U 
1,1,2~TrichIoroefhape, .6 U ugikg 

w/kg’ 6 
6 7u “g/kg 6U “g/kg 6 

Bepzege I+ :., .’ ‘, ‘:.: j 
.trans-,l’,3tD,ichIoropropenq ;:I “g/kg 6 7u us/kg 5 6U 

ql/kg 
,+g/kg 6 

6 7u w/kg 7 6U 
Braform ,‘;.,:..:y’,’ 

.ug/kg 
‘6u us/kg -6 

2:Hexanone : .I.‘::. 
w/kg 7 6U ug/kg .: 

4-Nethy.L.r?-pentanone 
I2 ,UJ w!kg 
12 u “g/kg .1 

1: :J ‘ug/ kg 12 UJ ‘us/kg 12 
13 u 

TetPachlor.oethene.-.. 
w/kg 1: I2 u 

uglks’ 7 
‘“s/kg. .I 2. 

6 .U 6 
‘1.; 1,2,2-.T;etr.~chLorOethane ‘6 :lJ 

“g/kg 6U : us/kg 6 

To[uena,’ .‘,I., ,,,I’.:‘.: 
“ms 6 ;i us/kg 7 6U 

:6 u “g/kg .A 7u “g/kg 7, 6u 
.‘ug/kg 

ChIqrobenzene~ “. ‘.:, : 
‘@[kg 

.6 u 
EfhyLbqz.e& : 

uciikg~ 6 7u w/kg 7 6U ’ ,::.ug/kg : 6 .” ,j 6 7u 7 6U 
.Styrefj+, : : ,.I’, 

y&l "g/kg us/kg :6 
..: .ugjkg 

Xyieyg .(.total):;+ wiks 2 
7u w/kg 7 6U “itgjkg. 6 
7u “g/kg 7 6.u y+q 6 

I . . ..,:::. ..,. 
,.,. ., 

‘, 
.‘, ; _’ ,, . . .:. .: 
.. ., 

+ ‘, ;..... ‘. ” ‘.. 
: 

U = <NOT DETECTED. J= ESTIMATED VALUE 
UJ= REPORTED QUANTITATION LIMIT IS @AL 

’ ESULT 
;’ p 

IS REJECTED AND UNUSABLE 
IFI.ED AS ESTIMATED 

59 u “g/kg 
59 UJ “g/kg 
59 u w/kg 
59 u w/kg 
38 UJ w/b 

21O.J “g/kg 
29 U “g/kg 
29 U “g/kg 
29 U w/kg 
I3 J “g/kg 
29 U “g/kg 
29 U “g/kg 
59 u “g/kg 
29 UJ “g/kg 
29 UJ “g/kg 
59 u “g/kg 
29 UJ “g/kg 
29 U “g/kg 
29 U “g/kg 
29 U “g/kg 
29 UJ “g/kg 
29 UJ “g/kg 
29 U ’ “g/kg 
29 U w/kg 
29 UJ us/kg 
59 u “g/kg 
59 u us/kg 
29 U “g/kg 

:8 k!” “g’kg w/kg 
29 U us/kg 
29 U “g/kg 
29 U us/kg 
29 U w/kg 

59 
59 

:; 

:; 
29 
29 
29 

‘29 

:; 
29 

:; 
29 
29 

:; 
29 

:;* 

:; 
29 
29 
29 
29 
29 
29 



‘-..l. CHEMICAL ANALYSIS'L'tiSULTS FOR SEDIMENTS 
UHITING FIELD - VALIDATED DATA - VOLATILE ORGANICS 

Lab Sample Number: 33710003 
Site WHITING 

Locator 55001 
Collect Date: IQ-AUG-92 

VALUE QUAL UNITS DL 
. .: : .: f'..:, .., ,. ,) ., : t.;. 7. ,., ,, :':":':": '.' ";..; : ,.:,: ,":':' .: ::,',r 'y;h :.'I",:,. :::, ,..':: :;. .::.': :,. . . . . . .:y.,. ..:. .:~::,:.,:,.'.._.. .", ,:;.: . : ,.,.. ",',,.. : .;,,.. . . ..a . . . ,.... :.,., ,,.,( . . . ...' ,, .., ,: ,, ,, -:....'.. 
f$p' ,,(',LAffLES, e?;s(,,f '.,:.:'. ;:;:;I;.:""'l 

,. ., : 
.~~:ChIoromathane ". ; / . . . 

1, Brwthaie.::.' '. :, 
~-~Vin;it~:chlor,ide 

'-. .. 

,Chi.oroethane : :"'... :,:I.:..:.,', 
.f&hy!epq cIiio!ide' "1' ""' 
(qtone~. ,' " ':.::;.'Y 

5 Carbon.disu(fide .: '. 
",.j'~ltD:ichlord~thene'. ..>, 
'.':l,:l.-Dichloroethane .' ' 

:l&oichLoroethene (totalj: 
,ChIoroform-',... 

. . 
"., 

l,Z*Di'chIoroethane 
.2;,Butanone ...' 1:' 
..l,l,lr.:Tr.i.chLoroethane .. 
Carbon tefrachloride' 
.Vinyi::acetate ", '. 
Bromodich.Ioromethane > 
1,2;D'ich,ioropropane'-::: : 
cis-1;3-Dichloropcopene ,: 
Trichloroethene .' 
Dibromochloroqethane 
l,l,Z:Trichloroethane :. 
Benzene, "' '.' 
trans-,1;3rDich.loropropene 
Br-form ,'.P ":. " ;' 
2-Hexanone 
4-Methyl-2:pentanqe 
Tetrachloroethene, ' 
1,1;2,2-TetrachIoroethane .. 
Toluene-:.. 
Chlorobenzene 
Ethylbenzene '. . . .: ... 1: :, 
Styrene :' . 
Xylenes (total) 

,. 

. . 

6U us/kg '.:6 
.6U irg/kg 6 

6U uglkg 6 
6U "s/kg 
6 U. us/kg ," 2 

13 UJ "g/kg 13 
.I3 u "S/kg 1 13 

6U usiks 6 
6U us/ki 6 

6U "g/kg 6 U- tig/kg 2 
6U "S/&J '.6 
6.U us/kg 6 

,6 U' us,/ks 6 

VALUE 

33710004 337iOM03 33710003 
WHITING WHITING UHITING 
5SDOIA 5SDOl MS 5SDOl MSD 

19-AUG-92 19-AUG.92 19-A&92 
QUAL UNITS' DL VALUE QUAL UNITS DL VALUE QUAL UNITS 

U = NOT DETECTED J= ESTIMATED VALUE 
UJ= REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R = RESULT IS REJECTED AND UNUSABLE 

14 u us/kg 
I4 u "g/kg 
14 u "g/kg 
I4 u w/kg. 
18 UJ "g/kg 
IO UJ "s/kg 

7u "g/kg 
7u "g/kg 
7 U "g/kg 
7u "g/kg 
7.u "g/kg 
7u "g/kg 

14 UJ "g/kg 
7u "g/hi 

147 :: "g/b 
"g/kg 

s: 
“s/kg 
"g/kg 

?U w/kg 
7u "s/kg 
7u "s/kg 
7u "g/kg 

5," 
"g/kg 
“s/kg 

7U ‘"g/kg 
14 UJ "g/kg 
14 u "g/kg 

7u "g/kg 
7u “s/kg 
7u "g/kg 
7u "g/kg 
7u "g/kg 
7u "g/kg 
7u "g/kg 

DL 

13 u 
13 u 
13 u 
I3 U 
II 
35 
6U 

:i 
6U 
6U 
6U 

I3 U 
6U 
6U 

I3 U 
6U 

f:: 
6U 
6U 
6U 

2: 
6U 

13 u 
13 u 

2:: 
6U 
6U 
6U 
6u 
6u 

w/kg 
w/kg 
w/kg 
“g/kg 
“s/kg 
w/kg 
“g/kg 
us/kg 
“g/kg 
“g/kg 
“g/kg 
w/kg 
w/kg 
“g/kg 
“g/kg 
“g/kg 
“s/kg 
us/kg 
w/kg 
“g/kg 
.“g/kg 
w/kg 
“g/kg 
“g/kg 
“s/kg 
“g/kg 
“g/kg 
w/kg 
us/kg 
Wks 
Wks 
us/kg 
“g/kg 
“g/kg 

13 
I3 

:: 

1: 
6 
6 
6 
6 
6 

1: 

2 
I3 

:: 
6 

t 
6 
6. 
6 
6' 

13 
13 
6' 
6. 

2 

f 
6 



CHEMICAL ANALYSIS RESULTS FOR SEDIMENTS 
UHITING FIELD - VALIDATED DATA - VOLATILE ORGANICS 

Lab Samph Nmber: 22243002 22243005 22225008 22225005 
Site WHITING WHITING UHITING UHITING 

Locator 99-06-SD 99-12-SD 99-07-SD 99-08-SD 
CoI tect Date: 15-JUL-92 15-JUL-92 16-JUL-92 16- JUL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE. QUAL UNITS DL VALUE QUAL UNITS DL 

12 u “s/kg 
12 UJ “g/kg 
12 u “g/kg 
I2 u “g/kg 
21 UJ “g/kg 

130 J “g/kg 
6U “g/kg 

.6 U “s/kg 
6U “g/kg 
6u “g/kg 
6U “g/kg 
6U “g/kg 

I2 u “g/kg 
6 UJ “g/kg 
6 UJ “g/kg 

I2 u “g/kg 
6 UJ “g/kg 
6U “g/kg 
6U w/kg 

’ 6u “g/kg 
6 UJ “g/kg 
6 UJ “g/kg 
6u w/kg 
6U w/kg 
6 UJ ‘us/kg 

1: :: “s’kg w/kg 
6U “gf kg 
6 UJ “g/kg 
6u “g/kg 
6U “g/kg 
6U w/kg 
6U “g/kg 
6u “g/kg 

us/kg 
6 ijg,kg ‘f ‘:: ,9 

U ,,ug/kg::. ,I9 I2 
6 
6 
6 

2 
6 

: 
6 

, 

19 
9 UJ 

;:; 

9u 
9 UJ 
9 UJ 
9u 
9 

~?. ,- 
‘ug/kg ,’ 9 

9 “,J ug/kg..: 9 
? 19 11 

13 u 
13 UJ 
13 u 
13 UJ 
9 UJ 

120 J 
6U 
6U 
6 UJ 
6 UJ 
6U 
6U 

13 u 
6U 

14 :J 
6U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

13 u 
13 u 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

“g/b 
“s/kg 
w/kg 
“g/kg 
“g/kg 
“g/kg 
“s/kg 
“g/kg 
“g/kg 
“gf kg 
w/b 
“g/kg 
“g/kg 
“g/kg 
w/kg 
“g/kg 
“g/kg 
“g/kg 
“g/kg 
“g/kg 
“g/kg 
‘“g/kg 
us/kg 
us/kg 
“g/kg 
“gf kg 
us/kg 
“g/kg 
“g/kg 
“s/kg 
“g/kg 
“g/kg 
us/kg 
“g/kg 

13 
13 

1: 
6 

I3 
6 
6 
6 
6 
6 
6 

I3 

2 
I3 

6 
6 
6 

.6 

66 
6 
6 

1: 

r 

13 

t 
6 
6 

2 
6 



, 
) I 

CHEMICAL ANALYSIS &ILTS FOR SEDIMENTS 
WHITING FIELD - VALIDATED DATA - VOLATILE ORGANICS 

Lab Sample Number: 22225002 22211003 22212005 22211M03 
Site WHITING WHITING WHITING UHITING 

Locator 99-09-SD 99-IO-SD 99-IO-SDA 99-IO-SDMS 
Co1 Lect Date: 16-JUL-92 13-JUL-92 13- JUL-92 13-JUL-92 

VALUE QUAL UNITS DL VALUE QUAL’ UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

:. 

‘.’ ,: 
.‘. 

: 
.: 

u = NOT DETECTED J= ESTIMATED VALUE . . 
UJ= REPORTED QUANTITATION LIMIT IS QUALIFIED AS.ESTIMATED. 
R = RESULT IS-REJECTED AND UNUSABLE “‘. .’ 1,’ 

12 u “g/kg 
12 UJ “g/kg 
12 u w/kg 
12 UJ ug/ kg 
33 UJ “g/kg 
99 UJ . “g/kg 

6u “g/kg 
6U “g/kg 
6 UJ, w/kg 
6 UJ w/kg 
6u “g/kg 
6U us/kg 

12 u “g/kg 
6U “g/kg 
6U w/kg 

12 UJ “g/kg 
2:: Wks 

w/kg 
6 U “g/kg 
6U “g/kg 

t:: 
w/kg 
“g/kg 

6U us/kg 
6U “s/kg 
6u ‘w/kg 

I2 u w/kg 
12 u 
6u 

ww; 

6U “g/kg 
6U “g/kg 
6u “g/kg 
6U “g/kg 
6u “s/kg 
6u w/kg 

12 u 
12 u 
12 u 
12 u 
27 
86 

6U 
6U 
6U 
6U 
6U 
6U 

12 u 
‘6 U 

1: : 
6U 
6U 
6u 
6U 
6U 
6U 
6U 
6u 
6u 

12 u 
12 u 
6U 
6U 
6U 
6U 
6U 
6U 
6U 

“g/kg 
w/kg 
“s/kg 
“g/kg 
us/kg 
“g/kg 
us/kg 
“g/kg 
w/kg 
“g/kg 
“g/kg 
“g/kg 
“g/kg 
w/kg 
“s/kg 
w/kg 
“s/b 
us/kg 
“g/kg 
“g/kg 
.ug/kg 
“s/kg 
“g/kg 
w/kg 
“g/kg 
“g/kg 
w/kg 
“g/kg 
“g/kg 
w/kg 
w/h 
us/kg 
w/kg 
“g/kg 

I2 
I2 

:: 

1; 
6 
6 

2 
6 
6 

12 
6 

6 

t 
6 
6 
6 

2, 

1: 
12 

6 
6 
6 
6 
6 
6 
6 



,.,. ‘.. CHEMICAL ANALYSIS RESULTS FOR SEDIMENTS 
UHITING FIELD - VALIDATED DATA - VOLATILE ORGANICS 

Lab Sample Number: 2221 ID03 22212002 
Site WHITING WHITING 

Locator 99-IO-SDMSD 99-II-SD 
Co1 lect Date: 13- JUL-92 13- JUL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS 
- 

DL 
- 

I ,rr.u Iu~kyl-“pl-“partr 

,cis<l:~3rD1chl~ropropene. 
-Trich!oro$hene’ 
Dibcomochloromethane 

.l., I; ?!Tr ich!qrqqt,hane 
Benzene : :..: ,.. ,: , 

us/kg 

- -. .--. .- 

t’tans- 1’;3-bi ch l.oropropene 
Bromoform ’ ” 

‘6 
.6U “g/kg 6 

:‘: 6 U “s/kg. .6 
‘6 u &i/kg 6 
6U uafka 6 

6 
i. 

..6u w/kg’ 
.6U us/k 
17 1.1 tmlkn .I; 

tl hane 

-a, -a 
Wks 
us& 
us/ks:, 
u&kg 
“g/kg- 

.ilgikg 
u&3: 
yg!ks, 

:’ 

. .- 
.’ I? 
. 6 
..‘6 

;. 6 
‘6 . 

t 
‘.6 

13 u “g/kg 

1: i” ug’kg “g/kg 
I3 UJ “s/kg 
16 UJ us/kg 
82 UJ us/kg 
,6U “g/kg 

6U “g/kg 
6 UJ “g/kg 
6 UJ w/kg 
6u “g/kg 
6U us/kg 

I3 U “g/kg 
6u “g/kg 

‘6 U us/kg 
13 UJ us/kg 
6U us/kg 
6U “g/kg 
6U “s/kg 
6u “g/kg 
6U w/kg 
6U “g/kg 
6U “g/kg 
6U “g/kg 
6U w/kg 

I3 U “g/kg 
13 u “g/kg 
6u “g/kg 
6u “g/kg 
6U “g/kg 
6U “g/kg 
6U “s/kg 
6U ‘w/kg 
6u “g/kg 

U = NOT DETECTED J= ESTIMATED VALUE. 
UJ= REPORTCD-QUANTITATION LIMIT IS PUALIFIECj AS ESTIMATED 

i FSULT 15 REJECTED AND UNUSpB\E’ ‘- 

- 



CHEMICAL ANALYSIS RESULTS FOkhELD QUALITY CONTROL SAMPLES 
WHITING FIELD - VALIDATED DATA - VOLATILE ORGANICS 

Lab Sample Nunber: 22243003 22243006 33711K08 22225004 
Site WHITING WHITING UHITING WHITING 

Locator 99-SWSD-RBO2 99-SWSD-RB03 SL RB-09 
Collect Date: 

99-SW SD-RB 
l5-JUL-92 15-JUL-92 19:AUG-92 16-JCL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 'VALUE cmL UNITS 

IO u 
IO u 
IO u 
IO u 

5 UJ 
IO u 

:I 

:: 
5u 
5 UJ 

IO u 
5u 
5u 

IO u 
'5 u 
5u 

: :J 
5 UJ 
5u 
5u 
5 II 
5 UJ 

IO u 
IO R 
5 UJ 
5 UJ 
5u 
5u 
5u 
5u 
5u 

ug/ 1 
“S/ 1 
“Ll/ 1 
“CA/ 1 
us/ 1 
"B/l 
"cl/ 1 
"cl/ 1 
ug/ 1 
"S/ 1 
us/ 1 
"cd/ 1 
"B/l 
u&l/ 1 
wl/ 1 
"g/L 
"B/l 
ug/ 1 
"S/ 1 
"cl/ 1 
"S/ 1 
"cl/ 1 
"9/ 1 
"S/l 
"S/l 
"sJ/ 1 
"cl/ 1 
us/ 1 
"S/ 1 
"S/ 1 
"cl/ 1 
ug/ 1 
us/ 1 
"il/ 1 

DL 

IO u 
IO u 
10 u 
IO u 
23 UJ 
27 UJ 

5u 
5u 

:: 
5u 
5 UJ 

IO u 
5u 
5u 

IO u 
5u 

:: 
5 UJ 
5 UJ 
5u 
5u 
5u 
5 UJ 

IO u 
IO R 

5 UJ 
5 UJ 
5u 

:i 
5u 
5u 

"S/l 
"iI/ 1 
"!I/ 1 
"cl/ 1 
"!il/ 1 
"B/l 
us/ 1 
"cl/ 1 
ug/ 1 
"S/ 1 
ug/ 1 
us/ 1 
ug/ 1 
"g/ 1 
"cl/ 1 
"g/ 1 
"sI/ 1 
"cl/ 1 
ug/ 1 
"cl/ 1 
"cl/ 1 
"g/l 
"B/l 
"cl/ 1 
"cl/ 1 
"sl/ 1 
us/ 1 
"S/l 
"cl/ 1 
us/ 1 
"L7/ 1 
"S/ 1 
"!3/ 1 
us/ 1 

:: 

:i 

150 

: 

: 
5 
5 

IO 
5 
5 

IO 
5 

: 
5 
5 
5 
5 

: 
10 * 
IO 

5 

: . 
5 
5 
5 
5. 



:’ CHEMICAL ANALYSIS RESULTS FOR FIELD QUALITY CONTROL SAMPLES 
'. UHITING FIELD - VALIDATED DATA - VOLATILE ORGANICS 

Lab Sample N"mber: 22211002 
Site UHITING 

Locator TRIP 
Co1 lect Date: 13-JUL-92 

VALUE QUAL UNITS' DL VALUE 

22212004 22225006 22243009 
WHITING UHITING WHITING 

TRIPBLANKI 99-SWSD-TB02 99-SWSD-TB03 
13- JUL-92 16- JUL-92 15-JUL-92 
QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

IO UJ 
IO UJ 
IO UJ 
IO UJ 
4 UJ 

11 J 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 

IO UJ 
5 UJ 
5 UJ 

IO UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 
5 UJ 

IO UJ 
IO R 

5 UJ 
5 UJ 
2J 
5 UJ 
5 UJ 
5 UJ 
5 UJ 

“S/ 1 
“S/ 1 
“cl/ 1 
“9/ 1 
us/ ( 
“g/t 
“cl/ 1 
“S/ 1 
“g/ 1 
“!I/ 1 
“S/ 1 
“cl/ 1 
“cl/ 1 
"S/l 
"cl/ 1 
"cl/ 1 
"!J/ 1 
"g/ 1 
"!3/ 1 
"!3/ 1 
"S/ 1 
W/L 
"cl/ 1 
"cl/ 1 
"S/l 
"S/ 1 
"cl/ 1 
"S/ 1 
"W 1 
"W 1 
"S/ 1 
"S/ 1 
"g/I 
"cl/L 

“d 1 
w/l 

::t 
"B/l 
us/l 
"B/l 
"B/l 
ug/ 1 
"B/l 
"d 1 
"G/l 
ug/ 1 
"St/ 1 
ug/ 1 
ug/ 1 
"!3/ 1 
ug/ 1 
"cl/ 1 
"cl/ 1 
ug/ 1 
ug/ 1 
"B/l 
ug/ 1 
"d 1 
"!3/ 1 
us/ 1 
"$I/ 1 
"cl/ 1 
ug/ 1 
"cl/ 1 
"!3/ ( 
"d 1 
"!3/ 1 

IO 
IO 
IO 
IO 

5 
IO 

5 

: 
5 

: 
IO 

: 
IO 
'5 

: 
5 
5 
5 
5 

:* 
IO 
10 

: ' 
5 
5 
5 
5 
5 



/ , -1 i 
L. CHEMICAL ANALYSIS RESULTS F&+ELD QUALITY CONTROL SAMPLES 

WHITING FIELD - VALIDATED DATA - VOLATILE ORGANICS 

Lab Sample Nuder: 
Site 

Locator 
Co1 lect Date: 

3371 lK07 22225007 337llKO9 
WHITING WHITING WHITING 

SL TB-09 99-SW SD-F6 
19:AUG-92 

SL m-02 
16-JCL-92 19:AUG-92 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

IO u 
10 u 
10 u 
10 u 
5 UJ 

10 UJ 
2J 

:: 
5u 
5u 
5 UJ 

IO u 

::: 
IO u 

:: 
5u 
5 UJ 
5 UJ 
5u 
5u 

: :J 
IO u 
IO R 
5 UJ 
5 UJ 
5u 
su 

:i 
5u 

w/L 
WI/ 1 
WI/ 1 
w/ 1 
w/L 
w/l 
WI 1 
WI/ 1 
us/l 
us/ 1 
ug/ 1 
w/ 1 
us/ 1 
ug/ 1 
WV 1 
w 1 
WI 1 
w/ 1 
WI 1 
WI/ 1 
ugf 1 
w/ 1 
u3/ 1 
ug/ 1 
w/l 
WI/ 1 
WI/ 1 
w 1 
us/ 1 
ug/ 1 
us/‘1 
43/ 1 
us/ 1 
ug/ 1 

. 



L 

A-3 --\ ,- 
SEMIVOLATILE ORGANIC COMPOUNDS 



c 

TCL-SVOCs 

i-";i Lab Sample .ID .' ABB-ES Sample ID 

22562003 WHF-2A-STAOl-SW01 

22562005 iJHF-2A-STA02-SW01 

22562001 WHF-2A-STAO3-SW01 

22243007 .. WHF-2A-STA04-SW01 

22563001 WHF-2A-STAO5-SW01 

22563002 WHF-2A-STAO5-SWOlA 

22243001 WHF-2A-STA06-SW01 

22225009 WHF-2A-STAO7-SW01 

22225003 WHF-2A-STA08-SWOl. 

22225001 WHF-2A-STA09-SW01 

22211001 WHF-2A-STAlO-SW01 

22212003 WHF-2A-STAlO-SWOlA 

22212001 WHF-2A-&All-SW01 

22243002 WHF-2A-STAl2-SW01 



Lab Sample ID 

22562004 

22562006 

22562002 

22243008 

. 

TCL-SVOCi. 

ABB-ES Sample ID 

WHF-2A-STAOl-SD01 

tiF-2A-STA02-SD01 

WHF-2A-STA03-SD01 

WHF-2A-STAO4-SD01 

-‘. 
! 

22563003 WHF-2A-STAO5-SD01 

22563004 WHF-2A-STA05-SDOlA '. 

22243002 WHF-2A-STA06-SD01 

22225008 WHF-2A-STAO‘I-SD01 

22225005 WHF-2A-STAO8-SD01 

22225002 WHF-2A-STAOB-SD01 

22211003 WHF-2A-STAlO.-SD01 

'22212005 WHF-2A-STAlO-SDOlA 

22212002 WHF-2A-STAll-SD01 

22243005 WHF-2A-STA12-SD01 



CHEMICAL ANALYSIS RESULTS FOR SURFACE WATER ENVIRONMENTAL SAMPLES 
WHITING FIELD - VALIDATED RESULTS - SEMIVOLATILES COMPOUNDS 

Lab Sample Number: 22562003 22562003RE 22562005 22562005RE 
Site WHITING WHITING WHITING WHITING 

Locator I-SW-01 l-SW-01 RE 2-SW-01 2-SW-01 RE 
Collect Date: 19-AUG-92 IQ-AUG792 19-AUG-92 19-AUGr92 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

ti,,: SEA 1 ,/&.J,~J,(ES:: 87r’S~jri::‘.iz,.‘.:-‘I:::. ; 
....:,‘Pheno;l:.’ :,.,’ :j;j,I::~:~,‘.::..::~ ‘. y ‘,: ::“;;“(::y 
..: 
.:.bfs(?~Ch.~qroettiyl).,qthea .:. > 

";,:, 2-Chloroph,endl: ',I: .:k 
'I'. 1',3-Di'ch??robeniene":- '. ",: 
,;,:, l;~,-?.i.~hFq,rok~zen~. '. :;:::. :I".'.. 

.,:,6enzyl:~.l;ilcohol; . . . '.: :: .: ; 
~1~2~,Dichltir&&~~.ene 

,2+Hethylphenol. :I:. ..' 
.ii!si?lCh,lor6i'sdpropy~~..ether 

.':4;~ethyl,pheti~~ : '. ... ... 
.N:NitrosoTdi.-n-propylamine 
.Hejtachloroethary+ .:. 1' '. 
.:N'i't'robenzene '? 
j$oph+one.' .: .. 

~.2~Ni.tcdph&j~l 5: :, 
2,4rD.imethylpher)o.t 

'.,' &nzoii"&cid 1: 
'_ _ : 

bZs(2-Chloroethoxy),met~an~' 
2,4-Dichl+phenol 

>.1,2,4-Trichl,orob$rqle 
Naphthalen 
4-Chloroaniline 
Hexachl,oro&t'adiene 
4-Chloro:3:methylphe,~ol 
2-Methylriaptithalene 
ljex@ior&yciop&tadiene 
2,4,6-Trich(oropheno1 
2,4,5-Tri~hlorophenol 
2.:Chloronaphthalene' 
2-Nitroaniline'. 
Dimethylphthal+e ,, 
Acepaphthylene. 
2,&Diiii&-otol~~e 
3-N.itcqa+line 
Acanaphthene' :, 

~~~4-:oin’if’joph&[ ':.::,l:. ,:', ":. 
4.-N,:~,~~qk~no~~::':' ,:y . ...; ,,..' ', 
PS~.y9~up~,,,.:. 'G', ,'._, 

'1 .2~,4~Dlnltr,otql,uene ! y-Z. 
D.iethyl@tha.Lqte 
4;hlorophenykphenylkther 
F,litorenej', .i".':.i,.- .:, ."':.:: :, 

4;NityoaniL'ine.: .':!:.. 
..:...4;;6,-pi,~i~ro2.fmeibyi~eno.l 

N*Nitros&iiphenylemii;e ('I) 
'4-Bromophenyl-phenylether; .' 
H~~achl~robelirene. '. ::',I, 
Pentachlorophenot '1, 
Phenanth'kenq .:; :. ,", ,i.,. 
Anthracetie " ,..A' "' 
Di-n-butylmthalate',. 
Fluoranthene ' 

.Pyrene .' 

:.. W:U . . 
.ij$% :.:.I’:,..:::::;!, 9-’ ,U, J 

ugfl 
. :.:..:: . . . . . . . . ., ,..: 

.;'{,.~::.::. .c., :... ., . . . . . . . . . :: . . . . . . . . . . . . o.fuj'y 
: ,ug/ by : ,: :, .> .j ; 

.'iigl~:,, ,, 
.:. :Y,b.'~J .; . . . 

;,.: IlO 

.....:.. ,.... ,. irgit:; :, ::, .. ..I0 . . 
10 .u.3 lig/l .'. !I0 

. ..: 1o.:u '0 
.'. .:. '10 UJ 

q/l 
.tigi!.' IO 

IOU gg/t:- IO '.:., .;.I0 UJ ug/l ': 10 . 
" .lO. UJ tigf.1 /I' IO 

IO UJ. .'V' w/ 1 ..' '0' 
,I.0 uj 'ug/!. .. ;': !<: iq, 

'.'. irgf.1.: ,:', ;.': .I:0 
.iigri:;:, ..:., ;:. .:1,0. 

: .' '.50 LjJ. lJg/l:.:. ..: : '.:,stl 
.gg/t ,,“. ; “I.0 UJ .!O 

10 u w/ 1 
10 UJ @j/l : 
lo UJ us/l IO 
IO UJ w/ 1 IO 
IO UJ us/l IO 
IOU u$t 
10 UJ us/l ::: 
IO UJ '-' ugf.1 IO 
10 u ugf 1 IO 
50 u ucif 1 .50 
10 UJ w/l IO 
50 UJ w/.1 50 
10 UJ w/ 1 IO 
IO UJ i.4Sf.l IO 
10 UJ ug/ 1,. 10 
50 UJ ilga 
.'D. !JJ .ugfL,: ,:i 
50 u ,'..ugil .'L ,"' 50 

'SO u &q/t 50 
Id ilJ :4/t ,', :I 0 
10 UJ ug/ 1, "' 
IO UJ 

:~I.0 
i&j/l IO 

IO UJ ug/l, 1.0 
IO UJ ugjl 10 
so.l&. ug/ 1 5:o 
50 u ug,' ! 5p 
IO UJ, 
10 4jJ 

llg)l 10 
.!Jg/.l 

IO UJ ,' !&l/l :x 
50 g UdC. 50 
10 UJ 'ugfl IO 
lb UJ ugfl. IO 
10 UJ ugi I IO 
IO UJ ug/1: 10 

.: ,.. :,.. . . ;‘.:: ). * . .: .;; ; .::,: .‘.: . ...” j ,: .:?I .;.::,.:;::, :: ,.. :::: . . ,,,. ,;. .. “‘,., .:. :,.. ‘:y:..; :.. . . 
lo::... IO u 
I@; / ', " 

..:bg/'c :): ", 30 

,'I0 UJ ygfl ,' ,..' : :. : IO 
10.; IO u ugf 1, .: .‘,::: 10 
lo:.;,' IO .lO, UJ >:ug/l <'."":: ,' 
lo.; .:. lO.uj ..':ligll: ., . . -10 
IO IO UJ ug/l, 

ugfl IO:, ;; ;J 
10' w/ 1 " ..I0 
IO. 10 UJ ugfl '. IO 
IO< lb u i&j/l .I0 
IO:... ,I0 UJ us/l ,.' IO ,, 
IO:., IO UJ ug/l " "IO 
IO 10 UJ ,,ug/l. 
IO. l@UJ us/l' 
IO: IO u .: ', '.I0 
IO: :, ,I0 u 

'ij~/l../~ 
ugi.1’ ,, . ::,I) 

50 ..:, '.. .' 5O,.UJ 
IO 

‘.,rig/.l’.’ ,; : ‘50 
lo .uj. .irgf l: .',,' ,':. 10 

IO IO u :4g/l ', IO 
IO IO UJ .ug/l 10 
IO IO UJ us/ 1 IO 
10 IO UJ ug/l 
IO lo uJ w/l :: 
10 10 u USil 10 
IO IO UJ US/l IO 
IO 
IO " 
50.. 
IO- 
50 . . 
IO, :, 
IO 

:x 
IO, 
so- 
50 .: 
IO 
IO'. 
16 
IO ', 
IO .' 
50, 
50 .I . 
IO 
IO : 
IO .' 

IO UJ us/ 1 IO 

IO UJ 
IO UJ 
IO UJ 
IO UJ 
10 UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
10 UJ 
50 UJ 
IO UJ 
IO UJ 
IO UJ 
10 UJ 
IO UJ 
IO UJ 
10 UJ 
IO UJ 
IO UJ 
IO UJ 
50 UJ 
IO UJ 
50 UJ 
IO UJ 
IO UJ 
IO UJ 
50 UJ 
IO UJ 
50 UJ 
50 UJ 
10 UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
50 UJ 
50 UJ 
IO UJ 
IO UJ 
IO UJ 
50 UJ 
IO UJ 
IO UJ 
10 UJ 
IOUJ 
IO UJ 

IO UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
10 UJ 
IO UJ 
IO UJ 
IO UJ 
lo UJ 
10 UJ 
10 UJ 
50 UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
10 UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
IO UJ 
50 UJ 
IO UJ 
50 UJ 
IO UJ 
10 UJ 
IO UJ 
50 UJ 
IO UJ 
50 UJ 
50 UJ 
IO UJ 
10 UJ 
IO UJ 
IO UJ 
IO UJ 
50 UJ 
50 UJ 
IO UJ 
IO UJ 
10 UJ 
50 UJ 
IO UJ. 
IO UJ 
IO UJ 
IO UJ 
IO UJ 

ugf 1 
ugf 1 
ugf 1 
ugfl 
us/ 1 
ugf 1 
ugf 1 
ugf 1 
ugf 1 
ugf 1 
ugf 1 
ugfl 
ug/ 1 
ugf 1 
ugfl 
ugf 1 
w/ 1 
us/ 1 
ugf 1 
wlf 1 
ugf 1 
w/ 1 
ug/ t 
ugl 1 
w/l 
ugf 1 
ugf 1 
ugf I 
ugfl 
ugf 1 
ugf 1 
ugf 1 
ug/ 1 
ug/ 1 
ugfl 
ugfl 
ugf 1 
us/l 
us/l 
w/ 1 
us/ 1 
ugf I 
us/L 
ug/ 1 
ugfl 
ugf 1 
ugf 1 
ugf 1 
w/l 
wlf 1 
ugf 1 
ugf 1 
ugf 1 

IO 
IO 

:i 
10 
IO 

:i 
IO 
10 
10 
IO 
IO 
IO 
IO 

:x 
10 
IO 

50 
IO 
IO 
10 
50 
IO. 
50 
50 
IO 
IO 
IO 
IO 
IO 
50 
50 

1: 
10 
SD 
IO 
'0 

1: 
IO 



CHEMICAL ANALYSIS RESULTS.FOR SURFACE WATER ENVIRONMENTAL SAMPLES 
WHITING FIELD - VALIDATED.RSSULTS - SEMIVOLATILES COMPOUNDS 

Lab Sample Nunber: 
Site 

Locator 
Collect Date: 

VALUE 

22562003 
WHITING 
I-SW-01 

19-AUG-92 
QUAL UNITS DL 

22562003RE 
WHITING 

l-SW-01 RE 
19-AUG:92: 

VALUE QUAL UNITS DL VALUE 

22562005 22562005RE 
WHITING WHITING 
2-SW-01 2-SW-01 RE 

19-AUG-92 19-AUG:92 
QUAL UNITS DL VALUE QUAL UNITS DL 

IO UJ ug/ 1 
20 UJ WI/ 1 
IO UJ ugf I 
‘0 UJ w/I 
IO UJ ug/ 1 
IO UJ w/ 1 
IO UJ ugf 1 
IO UJ w/ 1 
IO UJ w/L 
IO UJ w/ 1 
IO UJ ugf 1 
IO UJ ugf 1 

:. ‘. 
.’ 

: 
.:: .: : I: ., :. ., 

.:.. ,, :.. .. 
:: 

U= NOT,DETECTED J=ESTIMATED VALUE 
U.I= REPORTED QUANTITATION LIMIT ‘IS .QUALIFIED AS ESTIMATED 

; 
-\SULT IS REJECTED AND UNUSABLE 

: . ..I- 

., ,:. .20 
,Uj y/.~-~::,‘~:..‘~. 10 

.‘tJJ f ~~ugfl.. .: “.I ;, ‘10 
,.UJ’: ‘: “UgfI:“,‘,;:.:;. ‘...I0 
UJ :ua/[..J”.‘,. ,. .,..I0 ~“. 

‘0 UJ w/ 1 
20 UJ w/ 1 
IO UJ w/ 1 
10 UJ w/ 1 
‘0 UJ wlf 1 
IO UJ ml/ 1 
i0 UJ 
IO UJ 
10 UJ 
10 UJ 

ugf 1 
WI 1 
ugf 1 
WI 1 

i0 UJ 
10 

uif 1 10 

IO 
10 
IO 

‘0 
20 
IO 
IO 
IO 
10 

IO UJ w/ 1 10 

c 

‘! 



>I 
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CHEMICAL ANALYSIS RESULTS FOR SURFACE WATER ENVIRONMENTAL SAMPLES 1 \\i 

WHITING FIELD - VALIDATED RESULTS - SEMIVOLATILES COMPOUNDS 

Lab Sample Number: 22562001 22243007 22563001 22563002 
site WHITING WHITING WHITING WHITING 

Locator 3-SW-01 99-04-SW ssw-01 5-SWOlA 
Collect Date: 19-AUG-92 15-JUL-92 19-AUG-92 19-AUG-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE DUAL UNITS DL VALUE QUAL UNITS DL 

,N-Nitroso,di-,n-'propyLa.mine 
Hexachloroethane,: " 1:' 
Njtroknzene "" '.' ..' 
Isophorone '. 
2kNitrophenol~ ., " '.. ,. .::.' 
.2,4:D'imethylphenol~ : 'jj:... 
Ben&c acid " " .'l" 1.. 
bis(Z-Ch!oroethoxy)'meth.~ne 
2,4-Dichlorophenol ? 'I: 
1,2.4-Trichlorobenzene 
Naphthalene 
4-Chloroanil ine: 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalenee 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol, 
2,4,5-Trichlorophenol 
2-Chloronaphthal,ene .:, 
2-Nitroaniline :,.:. 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 

.3tNitroaniline 
.Acenaphthen.e, ,', ':,, :'. : 

":2,;4'D!,~itrophen61 .I .;,, ..:T.:,:' 
'..:4;Njtcpphenoi,i:l'-'-:'li: ':<. : .,'.::::+...j:.. 

,Dibenzof"r&.) ,; ': ...:.;, I',' .f ., 

2,kDinitrotoluene 
Djethylphthalate 
4-Chlorophenyl-phenylether 
,F(mrene '. : ,. -'. .."1:, .' 
4-N'itrorkiline 
4,&Dinitro-2-methylphenol, 
N~Nitrosodiphenylamine(1) 
4;8yomophenyl-phenjrlether:~~.' 
Hexachlorobenzene " " .:: 
Pentachlorophenol '... ... 
Phenanthrene ': 

Anthracene 
Di-n-butylphthalate 
Fluoranthene 

IO u 10 
10 u ugl! IO 

1O’U WI/ 1 10 u ug/i 1: 
IO u WI/ 1 IO 
10 u WI 1. '. 10 
10 u us/ 1 
50." u!3/ 1 
10 u 
56 u ug/L' ug/l 

., 10 
50 

.I0 iJ ug/ 1 IO 
10 ,u 'ug/l IO 
10 u ug/1: IO 

10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
IO u 
10 u 
50 u 
10 u 
IO u 
10 u 
10 0 
10 .u 
10 u 
10 u 
IO u 
70 uj 
10 u 
50 u 
10 u 
50 UJ 
IO u 
IO u 
10 u 
50 u 
10 u 
50 UJ 
50 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
SD U 
10 u 
10 u 
10 u 
IO u 

WI 1 
ug/ 1 
WI/ 1 
w 1 
&I/ 1 
ug/l 
w/l 
WI/l 
us/ 1 
ug/ 1 
ug/ 1 
w/l 
WI/ 1 
w/ 1 
us/ 1 
ug/ 1 
ugll 
us/ 1 
us/ 1 
us/ 1 
us/l 
w/l 
WI/ 1 
WI/ 1 

'ug/l 
ug/ 1 
ugf 1 
WI/ 1 
WI/ 1 
ug/l 
WI 1 
WI 1 
w/ 1 
ug/l 
WI/ 1 
w/ 1 
ug/ 1 
w/l 
WI/ 1 
WI 1 
us/ 1 
ug/ 1 
u9/ 1 
w/i 
us/ 1 
ug/ 1 
w/ 1 
WI/ 1 
WI/ 1 
w/ 1 
ug/ 1 
w/l 

IO 10 u usi1 IO 
3: 10 u us/l-. 

IO u ug/c: ,' 
,,. 10 
'. IO 

50 50 u Ug/!, ,..; 50 
:x 10 u ug/l, 10 

50 u ".ug/[ ,; "':.Jjo 
10 10 u ug/l ." 10 
10 10 u ,&l/l s IO 

:: 50 10 u u w/l ugll -4 
10 ..'I0 U: +g/1 ::, :,: .I0 
50, 59 ii 
SD :. 

,,.ug/b:. ., >. ..50 
5O.U "Ijg/.l ...50 

10 .lO.U "' ug/i. ..' "IO 

10 IO ir 10 
IO 10 ti. 

.. iJS/l~ 
.ug/l, :lD 

10 10 u '.~g/('r ;, 10 
IO 'IO u .ug/ 1 10 
50> ,.: 50 U' 

,.' ,..5Dti(- 
.Ug/.L :., 

50. :,ug/l. 
,.' :. .:.?f 

JU 
IO':"' IO u- 
, 0 .'.' :10 ti 

.ugLi ! :'> JO 
..ug/l 

IO. : .1o.w: ,..',. ,;; 

50:. 
..llg/l 

:: 50 .".. :ug/1. :50 
10.". :lo'g:. .;ug/t .. .:.,.1(-j 
10 :" Lao: u 'ug/.l :. 10 
IO,':.,. 1ou ,Y3/ 1 
10. '. .:!I3 u ug/ 1 :: :: 

10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
ID U 
IO u 
10 u 
IO u 
IO u 
10 u 
50 UJ 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
50 u 
10 u 
50 u 
IO u 
10 u 
10 u 
50 u 
10 u 
50 u 
50 U 
10 u 
10 u 
IO u 
IO u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 

w/l 
WI/ 1 
ug/ 1 
WI/ 1 
us/ 1 
w/ 1 
w/l 
u&l/ 1 
w/ 1 
u!3/ 1 
WI I 
WI/ 1 
ug/ 1 
us/ 1 
WI/ 1 
WI 1 
us/ 1 
us/ 1 
w/l 
WI 1 
us/ 1 
us/ 1 
us/l 
us/ 1 
ug/ 1 
WI L 
w/ 1 
us/ 1 
us/ 1 
us/ 1 
WI/l 
w/l 
ugf 1 
WI 1 
q/l 
WI 1 
ug/ 1 
w/L 
us/l 
ug/l 
ug/l 
w/i 
WI/ I 
..-r, UYl I 
WI/l 
w/l 
WI 1 
WI 1 
ug/l 
us/ 1 
ug/ 1 
ug/ 1 

10 
10 
10 
10 
10 

I0 c 

1: 
IO 
50 

:8 _ 
10 
10 
10 
50 

:i 
50 
10 

:: 
10 
10 
50 
50 
10 
10 

:x 
10 
10 
10 
10 



CHEMICAL ANALYSIS RESULTS FOR SURFACE,WATER ENVIRONMENTAL SAMPLES 
‘, 

,’ 
WHITING FIELD - VALIDATED RESULTS - SEMIVOLATILES COMPOUNDS 

.,. 
22562001 22243007 ’ 22563001 22563002' 

; 
Lab Sample Number: 

Site WHITING ,’ WHITING WHITING WHITING ; 
.‘. Locator 3-SW-01 99-04-SW ,l.j..’ : ssw-01 5-SWOIA 

Collect Date: 19-AUG-92 IS- JUL-92 19-AUG-92 19-AUG-92 k 
VALUE DUAL UNITS DL ,’ VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

U= NOT DETECTED J=ESTIMATED VALUE ._ 
UJ=.REPORTED PUANTITATION LIMIT IS QUALT,FTEn Lc rFy’u’7rn 
p ,\ TIJLT IS REJECTED AND UNUSABLE 

10 u 
10 u 

w/l 
us/ I 

10 
10 

IO u 
10 u 

usi 1 
us/l 

IO u “!2/ I 
10 UJ ui/ 1 
10 u ug/ 1 
IO UJ “g/l 
IO u us/ 1 
ID UJ us/ 1 

IO 
10 
10 
10 
10 
1: 
10 
10 



CHEMICAL ANALYSIS RESULTS FOR SURFACE WATER ENVIRONMENTAL SAMPLES 
WHITING FIELD - VALIDATED RESULTS - SEMIVOLATILES COMPOUNDS WHITING FIELD - VALIDATED RESULTS - SEMIVOLATILES COMPOUNDS 

1:2,4-Trichlorobenzene 10 u us;1 10 
Naphthalepe., :' " ,I0 .u ug/ 1 IO 
4;Chloroaniline 10 u us/l 10 
Hexachlorobutadjene 
4-Chloro-3:rnethylphenol 
2MethylDaphhhalene. 
Hexachlorocyclopentadiepe 
2,,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2:Chloronaphthalene' 
2-Ni.troani.1 i.qe 
DimetWWhelet~ 
Acenaphthylene-: 
2;6-Dinitrotoluepe 
3-:Ni..troani line :% 
Ac+q.$~h&e.:'~~:'.. :" 
2,4'Dipit'r,opheool, 

'~4?Ni.tyophq~j :j....'.;:. " 
Dibenzofuran. "A ' 
2,l)tDinitrotoluerie 
Diethylphthalate. 
4~Chlorophenyl~phenyl.ether 
F.Cuorene': j::.:;::;,: ;:I :.yc: :": ;;, 

4<Ni.tro&ilipe, : 
4,6-D.in,lt,r?~2tmethy,lphenol 
N-Nitrosodlphenykqine~l) 
'4-Bromophenyl~phenylether; 
Hexachlorobenzene ," '1 
Pqtachlorophenblj 
Phenanthrene ,, '.' "' 
Anthracene 
Di-n-butylphthelate 
Fluoranthepe ', . 

Lab Sample Number: Lab Sample Number: 22563MOl 22563MOl 22563DOI 22563DOI 22243001 22243001 22243004 22243004 
Site Site WHITING WHITING WHITING WHITING WHITING WHITING WHITING WHITING 

Locator Locator 5-SW-OIMS 5-SW-OIMS 5-SW-OIMSD 5-SW-OIMSD 99-06-SW 99-06-SW 99-12-SW. 99-12-SW. 
Collect Date: Collect Date: I9-AUG-92 I9-AUG-92 19-AUG-92 19-AUG-92 IS-JUL-92 IS-JUL-92 IS-JUL-92 IS-JUL-92 

VALUE VALUE QUAL UNITS DL QUAL UNITS DL VALUE VALUE QUAL UNITS DL QUAL UNITS DL VALUE VALUE QUAL UNITS DL QUAL UNITS DL VALUE VALUE QUAL UNITS DL QUAL UNITS DL 
. . . :.. . . . :.. .,.. ,....,. . . . . ., .,.. ,....,. . . . . ., .,. .,. : : :, .: .:.. .::.,;,: :f.:h:. :, .: .:.. .::.,;,: :f.:h:. ,.: ..:: .,... .,.,.,. (. ..:.. .: ..: .:. ., ,: ..:,:: .;,., ,.: ..:: .,... .,.,.,. (. ..:.. .: ..: .:. ., ,: ..:,:: .;,., ., .::.:. ;, ,.,. ., .::.:. ;, ,.,. . . :::. . . :::. .: .: ,.,::,, ,.,::,, . . . . :::.'. :,.:.::: ,.,.,. ., ,. :::.'. :,.:.::: ,.,.,. ., ,. . . 

.,. ., :.. .:. .,. ., :.. .:. . ,. . . .:; : .'. . ,. . . .:; : .'. ..:..: : ..:..: : ,, ,, 
ci;'i;&&zj!'(~; ,.s7,sbii\:,J :.,,.: .::, ., ci;'i;&&zj!'(~; ,.s7,sbii\:,J :.,,.: .::, ., .... . . . . .... . . . . ,, ,, :,; :;,,,; '., :,; :;,,,; '., ,.., ,.., ,, ,: ,, ,: .. . . . .?.... .. . . . .?.... ..' : ..' : 

:..... ..:.. .: :..... ..:.. .: ",: ",: .' ':. .' ':. .,' ," .,' ," '.' '.' .-.'. ,:: ,., .-.'. ,:: ,., . . . . ,., ,., 
'. ..PhenoCi:‘~::.:~,':,:~:j:,~:':,.': j'l:': ,: ..: '. ..PhenoCi:‘~::.:~,':,:~:j:,~:':,.': j'l:': ,: ..: : ,.. : ,.. ::.. ::.. 

:. :. :,I.':: -.I0 :,I.':: -.I0 10 ,: 10 ,: ... ... 
'.,:l,jbjs(~LChL~roethy!) ether. '.,:l,jbjs(~LChL~roethy!) ether. 

..,. .:. ..,. .:. . . . . . . ,.soiJ.' . . . . . . ,.soiJ.' ug/l':. ug/l':. 
:: ..: .: . . . . . .-.:'i'lO..-.u..:;-- -.ilg/L'": :: ..: .: . . . . . .-.:'i'lO..-.u..:;-- -.ilg/L'": 

10 u.. I'... us/l' ::;.. ,.I0 10 u.. I'... us/l' ::;.. ,.I0 
,. ,. : ',' Id : ',' Id 10. :. 10. :. 

:.i.2tCh(Prophen~L*:il::'..;:~:'.' " ;'.' :.i.2tCh(Prophen~L*:il::'..;:~:'.' " ;'.' .' .' 
'IO~,,U,~~ ..-.ug/l 1.' ,:.-:-.I0 'IO~,,U,~~ ..-.ug/l 1.' ,:.-:-.I0 

.I0 .I0 
.' l;%Dichlor..obenzene .' l;%Dichlor..obenzene 

:;li:;i~:~~li~~~~l,~~~~:~~, ::'iigy !, : ",; ,.: 'i 0 :;li:;i~:~~li~~~~l,~~~~:~~, ::'iigy !, : ",; ,.: 'i 0 
..;. . . . ..\.. $ :::'::.::j 0. it: .; ..;. . . . ..\.. $ :::'::.::j 0. it: .; 

:.:,o ,u ~:K”g/(:..’ :.:,o ,u ~:K”g/(:..’ 
i ugj 1 .. i ugj 1 .. ., (j ., (j 

:! 0. :! 0. 
.1,4.:Dichldrob$ierie .1,4.:Dichldrob$ierie 

:lO'+J 1. '.'.ug/l :::., ., :lO'+J 1. '.'.ug/l :::., ., 
. . IO IO ,lO. u ,lO. u 

.Btjtiz'/t~~:slcohol:.' j: .Btjtiz'/t~~:slcohol:.' j: 
:. :. I L, :: .j:;:?':;lo~l'U ; I L, :: .j:;:?':;lo~l'U ; l&l '. : l&l '. : ..Og/l ., 10 ..Og/l ., 10 

. . . . 
.: .: 

. ..go-.u. .. . ..go-.u. .. 
".':"lO: u ,: ".':"lO: u ,: 

us/L us/L ,':', :::rq ,':', :::rq ..I0 .lJ ..I0 .lJ 
.: jjgl-l .: jjgl-l .I0 .I0 

1~2yDichlorobetitene 1~2yDichlorobetitene 
ZzM&Lphen&i: :y ,: ZzM&Lphen&i: :y ,: 

. . :. :. .::jo,ij .::jo,ij 
.ug/l. : ': I.0 .ug/l. : ': I.0 'SO 4. 'SO 4. ..ug/l ..ug/l 10 10 

:Bis(2kChlorroisoprbpyl) ether :Bis(2kChlorroisoprbpyl) ether 
:.. "... :.. "... 

,..,. ,'., ,..,. ,'., :10 u ugfl :10 u ugfl ', 1.0 ', 1.0 
~.WLl ~.WLl 'IO u 'IO u 

" ,ugf 1 " ,ugf 1 ,4-Mefhylph.enol:~~~' x ,4-Mefhylph.enol:~~~' x ..:.. ..:.. . . . . :1o:y :1o:y w/l ,:, w/l ,:, ."~:.:.I,0 ."~:.:.I,0 IO u- IO u- "!3/ 1 "!3/ 1 
N*Ni.troso-di.-.n-pt-opyla$ne N*Ni.troso-di.-.n-pt-opyla$ne ,IO':u ,IO':u ug/l ug/l “IO “IO IO u IO u usI/ 1 usI/ 1 ,I0 ,I0 
Hexachloroetiiane Hexachloroetiiane p 10 p 10 ID U ID U "IO "IO . . . . . . . . 'IO u .' ug/1 'IO u .' ug/1 w/l w/l .,., .,., 

~Nitrobenrene ~Nitrobenrene ID U ID U ug/l ug/l '. .I0 '. .I0 10 UJ 10 UJ "ligll "ligll 10 10 
~~I'~oph~y~~+~: : ~~I'~oph~y~~+~: : 10 u.. 10 u.. .ug/~l ':: ,.IO. .ug/~l ':: ,.IO. 
2:Nitrophenol. . 2:Nitrophenol. . 

IO U.,.~.lJg/l IO U.,.~.lJg/l 
: : 10 u .. 10 u .. 

'2;4~O,i'tithylphenol '2;4~O,i'tithylphenol 
ug/l ug/l ,,, ,:;.,-.I0 ,,, ,:;.,-.I0 10 u ."ugi1 10 u ."ugi1 

'IO u, 'IO u, 
Benioic.:'@d. .." .:. Benioic.:'@d. .." .:. 

usi.1.. \. ,. i.:lO usi.1.. \. ,. i.:lO 1g.U 1g.U ug/l .\ : I.0 ug/l .\ : I.0 
.50 .u .50 .u ug/l y50 ug/l y50 50 u 50 u .ug/l, '. ..:. 50 .ug/l, '. ..:. 50 

bjs(2-ChloCoethoxy) methane bjs(2-ChloCoethoxy) methane 10 u 10 u WI 1 WI 1 10 u 10 u "cl/ 1 "cl/ 1 
2:4-Dichloioohenol 1' 2:4-Dichloioohenol 1' 

10 10 
,I0 u ,I0 u us/l us/l ,I0 ,I0 IO u IO u ~ua/l ~ua/l 

IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 

'IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
50 u 
10 u 
50 u 
IO u 
10 u 
10 u 
50 u 
IO u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
IO u 
50 u 
50 U 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 

“g/l 
ugll 
us/ 1 
ugfl 
us/ 1 
WI 1 
ug/ 1 
"ill 1 
us/l 
us/l 
us/l 
us/l 
us/l 
"cl/ 1 
"cl/ 1 
"cl/ 1 
"gf 1 
"cl/ 1 
us/ 1 
"g/l 
us/ 1 
ug/ 1 
"cl/ 1 
"cl/ 1 
w/l 
ugll 
"g/l 
ugfl 
ugll 
ug/ 1 
us/l 
ugf 1 
"cl/ 1 
"g/l 
ug/ 1 
ugll 
"g/l 
w/l 
ugll 
"!3/ 1 
us/ 1 
ugll 
"g/l 
"g/l 
ugll 
us/ 1 
u9ll 
ug/ 1 

* ugfl 
"!3/ 1 
WI 1 
"!3/ 1 

10' .. 
Id 
10 
ID 
10 
Id 
10 
10 
10 

1: 

1: 
10 
50 
Id 
10 
10 
IO 
10 
10 

1: 
IO 

:8 

:: 
IO 
10 
10 
50 
10 

Z8 
10 
10 

1: 

:x 
50 
10 
10 

:: 
10 

1: 
10 

JO u uii;t 10 
IO u WI 1 10 
IO u WI 1 10 
10 u ug/L 10 
10 u 'w/t 10 

50 UJ "g/l :. 50 

ID iJ &IL 10 
10 

50 u .us/l 
19 !J 'ugf! : io 

: : 
10 .u :,ug/1. 10 
IO U' "iIf 1. 10 
10 u w/l . ..I0 
10 u 'ugll : IO 
WU' ~~"dl......, ..19. 
SO..UJ" .US'/l " ,2', ,50 'ij"' ug/.i 

IO U' " 
IOU 
16 u ".:. ugj1 ':' 10 

.50 u :.'.":Ljg/l' " 50 
.I,0 u: ug/l I.0 
IO u UsIll 

.lO'U 
1o.u 

us/l 
L&l/l 10 

10 u 
10 u 
10 U' 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 UJ 
ID U 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO UJ 
IO u 
50 u 
10 u 
50 UJ 
10 u 
ID U 
10 u 
50 u 
IO u 
50 UJ 
50 UJ 
IO u 
10 u 
10 u 
10 u 
10 u 
50 UJ 
50 u 
IO u 
10 u 
IO u 
50 u 
10 u 
10 u 
IO u 
10 u 

“g/l 
“g/l 
ug/ 1 
“SII 1 
“g/l 
“g/l 
“g/l 
“cl/ 1 
ug/ 1 
us/ 1 
w/l 
“g/l 
“g/l 
“!3/ 1 
“cl/ 1 
us/ 1 
ugf 1 
us/ 1 
us/ 1 
“cl/ 1 
“$I/ 1 
WI 1 
ug/ 1 
us/ 1 
“!3/ 1 
w/l 
ug/ 1 
“g/L 
us/ 1 
“g/l 
“g/l 
“!3/ 1 
ugf 1 
ug/ 1 
“g/l 
ugf 1 
WI 1 
us/ 1 
“S/l 
“9f 1 
“g/l 
“g/l 
“9/l 
ug/ 1 
“I31 1 
us/ 1 
“g/ 1 
ug/l 
us/ 1 
"$I/ 1 
"g/l 
ugll 

10 
IO 

1: 

1: 
10 
IO 
10 
10 
10 
IO 
10 

:: 

:: 
10 
10 
10 
10 
IO 

:: 
10 * 
10 
10 
50 
IO " 
50 
10 
10 

:: 
10 
50 
50 
10 
IO 
10 
IO 

:: 
50 

:i 

:: 
10 
10 
ID 
10 



CHEMICAL ANALYSIS RESULTS FOR SURFACE WATER ENVIRONMENTAL SAMPLES 
WHITING FIELD - VALIDATED RESULTS - SEMIVOLATILES COMPOUNDS 

Lab Sample Number: 22563MOl 22563DOl 22243001 22243004 
Site WHITING WHITING WHITING WHITING 

Locator 5-SW-01MS 5-SW-OIMSD 99-06-SW 99-12-SW 
Co1 lect Date: 19-AUG-92 19-AUG-92 15-JUL-92 IS-JUL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

10 us/l 1 o’ ,.,., ,. .,.,. 1o ::u :.., u . . . .: ,:ugjly:‘:::‘.‘. ,.....: .qIo, 10 u “F3/ 1 
10 u w/l IO.‘. .I0 u ““‘“3K ” ; ‘. 10 10 u "!3/ 1 
20 u us/ 1 20,. 20‘ u 

WI 1 10 : 10 1" 
,‘ugyl" .' "'20. 20 u "cl/ 1 

10 u "iii ..,; .,IO 10 u ug/ 1 
ID U "Lv 1 10 .' .I0 y. ; ug/l .' ..I0 10 u "cl/ 1 
IO u w/ 1 10 JO u. .ug/l-, .., .I0 IO u "cl/ 1 
10 u w/l 10 10 u 10 u "d 1 
IO u WI/ 1 10. ,IO’ u 10 u us/ 1 
10 u Uilfl 
IO u w/l 
10 u WI 1 
10 u "g/l 
10 u "$I/ 1 

U= NOT DETECTED J=ESTIMATED VALUE 
UJ= REPORTED.QUANTITATION LIMIT IS QUALIFIED 

‘cSULT ,IS REJECTED AND UNUSAELE ': 

\ 

AS .ES.TIMATED 

1: 
IO 
10 

10 10 u usi:1 ',I0 10 u l&l 10 IO ‘U WI.1 10. 10 u “cl/ 1 1: 
IO .I0 u ugf.1 .I0 10 u “cl/ 1 10 
10 10 u .&i ,I.0 10 u “!3/ 1 IO 
10 l?U :.qj/.!: : ', !:$ .: 10 u us/ 1 10 

. 
,.. ‘,, .: ,.:. 

. 
. . ‘. .: 
:...... /;; 

:. ..’ 



j 
‘L 

CHEMICAL ANALYSIS RESULTS FOR SURFACE WATER ENVIRONMENTAL SAMPLES 
WHITING FIELD - VALIDATED RESULTS - SEMIVOLATILES COMPOUNDS 

Lab Sample Number: 22225009 22225009RE 22225003 22225003RE 
Site WHITING WHITING WHITING WHITING 

Locator 99-07-SW 99-07-SW RE 99-O&SW 99-O&SW RE 
Collect Date: 14-JUL-92 14-JUL-92 14-JUL-92 14-JUL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS -DL VALUE QUAL UNITS DL 

bis(2-Chloroethoxy) methane 
2,4-Dichloropheriol 
1,2,4-Trichloro.benzeQe 
Naphthalene 
4-Chtoroaniline 
Hexachlorobutadiene 
4-Chloro+nethylphenol 
2-Methylnaphthaletk 
Hexachlorocyclopentsdiene 
2,4,6-Trichloyophenol. '. 

" 2,4,5-Trichlorophenol 
2-Chloroqaphthal,eQe 
2-Nitroanilihe 
Dimethylphthalate 
AcenaphthyleDe...::.j' 
2,6$iDitrotoluetie 
3:Nitroanil'ine"."?.. 
,,te,japht,,&e :,':: . . ,'.." 

2,4-p i.fii.tr!o~,erpl,~' 
4-Nipphqiol . . . . '...:, 
D,ibeozofuran.“ : .":. 
2!4-Dinityotoluene 
Diethylphthalate.... 
4,-Chlorophenyl+iecylether 
F[uorene .'.G:.. .;..; ., . . . 
+-Nite+?ni'[ine','? "': " 

4,6-Di+ro'~2'-kethylphenol 
N-Nitrosodiphenylamiw.(I') " 
4-Br6moph8nyl-phe~y.lether.' 
Hexachlo,rob&zen,e ': .' .: 
Pentachloyapheno!,i,:; .: ., 
Phenanthrene :: 
Anthracene 
Di-n-butylphthalate 
Fluoranthene' 

IO 'U :ug/1 10 
10 u. us/l 
10 u ygll :: 
10 u ug/ 1 ID 
10 u "9/l 
10 u "cl/ 1 
10 -u y/l 
ID U "g/l 
10 u ug/ 1 
10 u w/l 
50 u ~ugjl 
10 u 'ugfl 
5o.u. "!I/ 1 
10 u us/1 
IO u ,ug/l 
IO lj .iJgil 
50 u ugjl 

.lO'U ugil 
50,". ugfl 
50 u 
10 u,' 

WI 1 

IO"." 
ug/ 1 
w/l 

10 u ug/l 
IO u .ug/ 1 
so u "g/ 1 50..tij 

50 uj 

iiti~l .:. 

10 u. 
ug/l 

IO u 
.ugl.l 
ug/ 1 

10 u 'as/ 1 
50 u 
10 U' 

+-g/1 
ugfl : 

10 u i&l/l. .'. 
16 ugf 1 
10 u "S/l 

:: 
ID 
IO 
10 

./:.. .: ,:..:: ,.:. :.: ..,: . . . . . . ..,. .,. :: . . .. .,: .:. ..:.‘.: :L.:...‘. : . . . .’ ,. . . . . ,,.,... .‘. .‘....... ‘.. ” .,::;:. : . . :.. ..:. : “I . . . . :.. .,.’ “: 
. . 

“’ 
‘.. .. ! :. ‘. ‘..:. ..‘..‘. .‘.... ::.:: . . . . : 

. . . ,.. . . . . . . 
,:, ..:., . ..‘. . ‘.,:’ ,.“.‘“., .x.,. . ,: ,, 

IO ' II-J u '. ,,&j/[ I,,, .,,o 
IO. 10 " ';' ':Ug/i. .'y -IO 
10.: 
IO 

1o.u ;.:,::.;:iJg/1, : :.I. 
10 u. '...ugiL-.. 

10 10 U, 
.I0 u 

.-'.Udl. -:,: -10 
" 'ug/l '..I0 

lo::"'....:.. .Gg,i‘ .I. 10. 10 
.' ,~~~:.,'.y .:.:ug/i'.' '10 10 

10 u ,." ug/b.::. 
10 .u .lig%L '.. -.I0 

.' .:irJ.:u: ':.'..'~"g;c(; 10 .I0 u ,, .93/~1~. ', 
: ..I0 .U.'; ':,.: : ,.; Gg/l .j.,. 10 .lO, u . . ..ug/l.>..- 

.,I 0.: U.:-.; ., ug/ 1 '10 10 .I0 u '.ug/l:,,: 
-lO~..U~. ,. "g/I: '10 10 u 
1 0"' u,:, 

. . . .&/.c: lb 
ql/l ': 

10 .u jlg/.l' ::; 10 
10 LJ 'i&l 10 10 .I0 u .ug/l : 
IOU- '..ug/ 1 10 10 10 'u 
IO: U'. ~ug/l: -10 ID 

,.'cig/l'.... 
10 u 'ugfl 10 

5o.u <'. 'ug/l, 50 50 50 u ug/l :' '50 

IO.UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
IO UJ 
10 UJ 
10 UJ 
IO UJ 
IO UJ 
50 UJ 
10 UJ 
10 UJ 
IO UJ 
10 UJ 
10 UJ 
IO UJ 
10 UJ 
IO UJ 
IO UJ 
10 UJ 
50 UJ 
IO UJ 
50 UJ 
10 UJ 
IO UJ 
IO UJ 
50 UJ 
IO UJ 
50 UJ 
50 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
50 UJ 
50 UJ 
10 UJ 
10 UJ 
10 UJ 
50 UJ 
10 UJ 
IO UJ 
IO UJ 
IO UJ 

us/l 
ugll 
us/l 
ugll 
ugll 
"9/l 
ugll 
"iI/ 1 
ugf 1 
ugll 
"g/l 
ugll 
"9/ 1 
"g/l 
"cl/ 1 
us/ 1 
ug/l 
us/ 1 
w/l 
ugf 1 
us/ 1 
us/ 1 
ug/ 1 
ug/ 1 

'ug/l 
"g/l 
"!A!/ 1 
"$I/ 1 
"cl/ 1 
ugf 1 
us/l 
"cl/ 1 
us/ 1 
ug/ 1 
us/ 1 
ugll 
ugf 1 
ug/ 1 
"cl/ 1 
ug/ 1 
us/ 1 
us/ 1 
ugf 1 
"cl/ 1 
w/l 
"Ll/ 1 
"S/l 
ug/ 1 
ug/ 1 
us/l 
us/l 
"g/l 

10 10 u ug/l IO 
10 10 u 'ugf 1 10 
10 10 u WI 1 10 
10 10 u ~ugfl ,I0 
ID 
10 
10 
IO 
10 

:: 

:: 
10 
10 

:i 
10. 
50 
50. 
10:. 
IO 
IO 

ii. 
50 "'. 
:; .., 

IO' 

:;:-,.: : 
IO. ..' 
10 
IO. 
10 

10 u ug/t 
10 u ug/L 
10 u us/l 10 

10 u 'W/l 10 u Ugll :: 
10 u ~US/l. 10 
50 u ugjl 1 ,,' 10 u .ug/l .: ., ,;; 

50 u ,w/L- '50 
IO u :.Y9/l 10 
IO, u us/l 30 
IO u, .w/l 10 

.5O.U 10 u .,ug/ 1 .ug/ 1 .,g 

5p u '"g/l" ..'50 
50, lJ qql" .->O. 
IO ,u ,ug/l '10 
10 il "ugil -.I0 
10 u Usil. IO 

10 u U9/l, 10 u "g/l :i 
..50 .UJ :':ug/l :' : 50 
5O:UJ 'ug/l .. 50 
,so .u '."g/l' 10 
1o.u :~ug/ 1 .I0 

.IO.'U ::.us/ ! IO 
50 u.- ~:.iug/l 
10 u ug/l 

::50 
10 

.I0 u 
.I0 ,ii 

,ys/ 1 10 
,Ug/l 

'10 u '"g/l 

., ,, .i.. :,:,. > ,:,:.:y . . . . .Y,.. ‘l+,.~( :;,:,:j::::::. .j::y; :... ::,.I ,:; ‘.Y.‘, .y::;: 
‘. : ,..,, : .: ..‘. .:,.:. ~ : :?...: ..::::: :,. ,. :> ,I..:. .,:. 

@l;:.SEMIVDLAf 1 LES:: @:&J. 

:j., 

:. :;.: . :.. 

:Pheno<~:$:~,;.,. ,,,:.: “.:-:{<. ..,:, .+ .,, ‘. 

"' bisXZ+Zh loroethyl.), ':ether:,.,:.., 
.:. ?ICh!oyophenol,:,-::.. ; ;.',;,.:,;.., :.:.;I +:,. 

1~,,3;D.1ch!oyobe~rene ....( '. 
.' 1 ;4-D'i'chlordbe~~zene".,.:. ..',.' 

B$nzy[ a!tohq!'::,."'~.I:::': ;". ', 
.I;2-Dichlorobpgne. ? : ' 
..2-~et,,y[,,,,enol~ . . .i::::.. F ,:.,:,:. ,, 

.Bjs(?-Ch!orqisqpyopy~~~,e~~~~ 
4+iethylphenol:':.:: .,,:,..::i,,::. ,:..::,.::,: '. 

:N,rN.itrqso;di-nrpropy~a,~~,~~ 
HexachLoroethaoe.':;:iI:: ': 

:Ni.trobeDzerie' . . . . 
Isophorone: ',. ,.' .. 
2-Nitrophepol '.' "' .' 

' 2,4-,Dimethylphe&ol.:; ,. Benzoid' aiid . . . ;: . . . . . 

10 UJ “g/l 
10 UJ ug/ 1 
10 UJ us/ 1 
IO UJ ugf 1 
10 UJ ugfl 
IO UJ us/ 1 
10 UJ "S/l 
IO UJ ug/ 1 
10 UJ WI 1 
10 UJ "!3/ 1 
10 UJ "g/l 
IO UJ ugll 
10 UJ "cl/ 1 
10 UJ ugf 1 
10 UJ us/ 1 
10 UJ "$I/ 1 
50 UJ ,wlll 
IO UJ WI 1 
IO UJ ugfl 
10 UJ "!3/ 1 
10 UJ . "S/l 
10 UJ us/l 
10 UJ ugf 1 
IO UJ "cl/ 1 
10 UJ "cl/ 1 
IO UJ "!3/ 1 
10 UJ ug/ 1 
50 UJ ug/ 1 
10 UJ us/ 1 
50 UJ w/l 
10 UJ us/ 1 
IO UJ ugf 1 
IO UJ "cl/ 1 
50 UJ us/ 1 
IO UJ "cl/ 1 
50 UJ "g/l 
50 UJ ug/ 1 
IO UJ us/ 1 
IO UJ "!3/ 1 
IO UJ "g/l 
10 UJ ugfl 
10 UJ "S/l 
50 UJ "cl/ 1 
50 UJ "$I/ 1 
10 UJ us/ 1 
10 UJ us/l 
IO UJ "!4/ 1 
50 UJ us/ 1 
IO UJ ug/l 
10 UJ "S/l 
IO UJ ugfl 
IO UJ us/l 

50 
10 
IO. 
IO 
10 
ID 

:x 



CHEMICAL ANALYSIS RESULTS FOR SURFACE WATER ENVIRONMENTAL SAMPLES 
WHITING FIELD - VALIDATED RESULTS.-. SEMIVOLATILES COMPOUNDS 

(* ._ Lab Sample Number: 22225009 22225009RE 22225003 22225003RE 
Site WHITING WHITING WHITING WHITING 

Locator 99-07-SW 99-07-SW-RE 99-oa-SW 99-O&SW RE 
Collect Date: 14-JUL-92 ,14- JUL-92 14-JUL-92 14-JUL-is2 

VALUE QUAL UNITS Di VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE' QUAL UNITS DL 
..: :.:..:.: . . . . . .,. .:. 
,,. . . . . . . ,.,.,. :, .,: ,:.~~..:~:::.:::~.::‘,u~~~ ,::. .’ :,o IO UJ '. " 
:. 

1 o:::y : Jo~'"~:::..:'::. &g[:;.':" -.Y Ijo 
.., . . 10 1'0 UJ 

w/l : 
'."'.' '. .:'+j:i'gi;: " ug/,l: . . . .::;. w/ 1 10: 

~~a+,:. us/.1 .. 20 
'Jo:u; :. : .:,, lJg/.l ,; '.; '. : 10 

. . ..' : .:. .' .,.. 20 UJ 
” ‘.::.i.‘i.:::“:::jo::;ri’.. .ugli..’ .,,,,,: 

ug/ 1 20,. .'. 2o.u .‘~+J!l, .,... : 20 

',.1,-h fy@.,ei"ji:.i~~.< r j:j:jj:;$:i; ,j!::cj :; ;: : :,‘.i.:..., .: ..:: ..: ,:.. y :.. . . . . . . 1.0 10 UJ IO w/ 1 1d.i) ~~.ug/l,;: :. 10 

I., ,., I:.; ,:;:,:.:., 
,o"'u"-"' . . . . 

y,." ..: . . . . .,....... . . . . :. :-i.tiQk 
w/ 1 

'. IO 10 UJ us/ 1 10 
.lO:UJ :::;:::ug~.l :. '. .10 

JO :u. .. .ug/c,'. I..'.' ."'- ': go 
,. 

..,: .. ,, ,,,I ,~~a::u::i . . . .. i&l IO ,lOU’, . 14 .,ugjt:::. 10 
.' '. '. ..lp.::u:.::::.~ ,.ug/! ., " IO u,“’ .ugjl-.:’ 10 

.‘., .::: .~.o:~:~u,::..:~:.’ ..ugj.l 1: IO 10 ..u. ',ug/,l 
IO 

: :: 
" 'Jq::i': yug/ (, 
:: ,*;($f :... ."$,l : 

'10 u.; ,, .ug/ 1. 10 
10 10 .u-: ..qg/l. 10 .' 

10 10 10, u ugil IO ,o.,,.j:i:'.-". @/l. 
": '1 o.::.u:i.,:; ', . . ..ug/ 1, " 10 :.::>.:..:: . . ..\.. . . .: . . :.... 

,. ':'. ..:.., 
: .: "'::;.:: 

,.'. ".'. . . . . . . 'I: . . . ': . . : . . :._. ,..,. .,.. 3 ,.,, ,..,.,.,.,..: ..,..,.. ':'.;... '. " 
1. -. 

10 UJ ug/ 1 
10 UJ w/ 1 
IO UJ w/ 1 
IO UJ wJ/ 1 
10 UJ w/ 1 
10 UJ WI/ 1 
IO UJ &I/ 1 

U= NOT DETECTED J=ESTIMATED VALUE 
I"- FEPORTED QUANTITATION LIMIT IS QlJA$~D AS ESTIMATED 

FSULT IS REJECTED AND UNUSABLE 

i 
! 

j,. ._,, 

10 UJ 
IO UJ 
20 UJ 
IO UJ 
10 UJ 
10 UJ 
IO UJ 
10 UJ 
IO UJ 
IO UJ 
IO UJ 
10 UJ 
IO UJ 

w/ 1 10 
w/l 
us/ 1 :: 
ug/ 1 10 
WI/ 1 10 
WV 1 10 
ug/ 1 10 

w/ 1 w/ 1 1: 
,ug/l 10 
ug/ 1 10 
ug/ 1 10 
WI/ 1 10 

, 

1. 
,.,i 



CHEMICAL ANALYSIS RESULTS FOR SUKFACE WATER ENVIRONMENTAL SAMPLES 
WHITING FIELD - VALIDATED RESULTS - SEMIVOLATILES COMPWNDS 

Lab Sample Nmber: 22225001RE 22212003 

4&loroaniline 10 u 10 
Hexachlorobutadiene 1ou ug/ 1 10 
4-Chloro-3-methylphenol 10 u us/l 10 
2Methylnaphthaiehe 
Hexachlorocyclopentadiene 
2,4,6:,Trichlorophenol 
2,4;!kTrichlokphendl 
2:Chloronaphtha,lepe; 
2-Nitroani.lipe 

-.Dimethylphthalate' 
Acenaphthylene ,y:. 
'2;6-Dl,~itrotqlwne.-‘ 
~3,-.Ni.troanili,rie. : 
.AcenaphtheO,e ...:. : '. ' 
2;4jDi~itropheOol, '. 
,&iNi tpoljhengl., :: : 
Dibekofurdn ..I 
2,4-Di&trotoluehe 
,Oiethylphthal'afe. 
.4-Ctilorophenyl-phegylether 
F!uorem .I: .". '. '.'I '(1,' 

'4rNit1%aniline. 
ij6~D'initrb-2-methyipirenol 
N:Ni.tros~.iphenylamine (1") 

-:4TBromopheny~~pheny!eth~r' 
Hexachlorobenrene 
Pentachlorophew+ 
Phenakthrene 
Anttiracene 
Di-n-butylphthalate 
Fluoranthepe 

10 u 
10 u 
10 iJ 
SO u 
lo.u 
50 u 
10 u 
IO. u 
10 u 
50 u 

..lO. u 
50 u 
5O~U 
10 il 
10 u 
10 u 
3OU'. 
.I0 u 
so.-ui 

‘,. :. ., 50’. UiJ 
:.. 10 U.’ 

IOU, 
‘j0 “.. 

.‘, ,50 u . . 
.” 10 iJ 

10 u 
10 u 
10 u 

10 UJ 
10 UJ 
10 UJ 
IO UJ 
10 UJ 
10 UJ 
10 UJ 
IO UJ 
IO UJ 
10 "J 
10 UJ 
IOUJ 
IO UJ 
10 UJ 
10 UJ 
IO UJ 
50 UJ 
10 UJ 
IO UJ 
10 UJ 
IO UJ 
10 UJ 
10 UJ 
IO UJ 
10 UJ 
10 UJ 
IO UJ 
50 UJ 
10 UJ 
50 UJ 
10 UJ 
10 "J 
IO UJ 
50 UJ 
IO UJ 
50 UJ 
50 UJ 
IO UJ 
10 UJ 
10 UJ 
10 UJ 
IO UJ 
50 UJ 
50 UJ 
10 "J 
IO UJ 
IO UJ 
50 UJ 
10 UJ 
IO "J 

“cd/ 1 
us/ 1 
ug/ 1 
ugfl 
ug/ 1 
w/ 1 
w/ 1 
us/ 1 
ug/ 1 
WI/ 1 
usI/ 1 
ugf 1 
ug/ 1 
w/l 
us/ 1 
w/ 1 
us/ 1 
&l/l 
us/ 1 
"cd 1 
WI/ 1 
WI/ 1 
ug/ 1 
"!3/ 1 
ug/ 1 
WI 1 
ugll 
us/ 1 
w/l 
us/ 1 
us/ 1 
w/l 
ug/ 1 
us/ 1 
us/ 1 
&I/ 1 
w/l 
w/ 1 
WI/ 1 
"g/l 
"d 1 
WI/ 1 
w/l 
w/l 
us/ 1 
us/ 1 
us/l 
ug/ 1 
us/ 1 
w/l 
WI/l 
us/ 1 

10 10 u us/ 1 10 
10 IO u us/l 10 
10 IO U' us/ 1 .I0 
10 10 u UC?/ 1 10 
10 10 u .ug/l 10 
10 10 UJ us/ 1 10 
10 10 UJ ,ug/l : ,I0 
10 10 u ug/l " IO 
50 .50 UJ ug/l 50 

10 u us/ 1 
5ou :ug/l 

10 10 u .: ug/l, ', 10 
10 10 u ys? 1 

10 u WI/ 1 
50 UJ 
1'o'u 

ugil, 59 
10 ug/L. IO. 

50 UJ ug/l, : 50 
50 UJ ,.ug/l '. '., .5O 

10, IO u "S/,1 'IO 
10 u 'iIg/l .I0 
IO u' u,g/l ,I0 

10 10 U q/I'~ .I0 
:8' : .'5O..UJ IO u- "g/l' 

-.:,..'"g/l. 
! IO' 

;', ,5O 
50' '. :: ', 50 ..u : . . . ..ug/ 1 '.50 
10 .y...y .I0 u..: :.Iig/,l IO 
10 .' 10 u 

lo'.iJ-~. 
. . '. us/ 1 

IO'. 
1. mu;:. 

:, ugjl 
,',pgj[ ..,, 50. 

10 
10 

10 u us/l 10 
10 u .: ug/l ID 

10 u us/i 
10 u w/l 
10 u us/ 1 
IO u "gf 1 
10 u ug/l 
10 u w/ 1 
10 u us/ 1 
10 u ug/ 1 
10 u u!3/ 1 
10 u w-3/ 1 
IO-U us/ 1 
10 U "S/l 
10 u ug/ 1 
10 u w/ 1 
10 u ug/ 1 
10 u WI/ 1 
5o.u WI/ 1 
IO u ug/ 1 
10 u ug/l 
10 u WI/ 1 
10 u . ug/L 
10 u "g/ 1 
1ou us/ 1 
10 u WI/ 1 
10 u w/ 1 
10 u w/ 1 
IO u ug/l 
50 u w/l 
10 u ug/l 
50 u us/ 1 
IO u w/ 1 
10 U us/l 
10 u ug/ 1 
50 u us/l 
10 u ug/ 1 
50 u w/ 1 
50 u w/ 1 
IO u "cl/ 1 
10 u ug/l' 
10 u &.I/ 1 
10 u ug/l 
10 u. w/ 1 
50 UJ w/ 1 
50 u us/ 1 
10 u WI/ 1 
10 u ug/l 
10 u w/ 1 
50 u ug/ 1 
10 u us/ 1 
10 u WI/ 1 
10 u us/l 
10 u "S/l 

10 

1: 
10 
10 
10 
10 

:: 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 c 
10 
10 

:i 
10 
50 
10 

50 
50 

1: 

:: 
10 
10 
10 
10 



CHEMICAL ANALYSIS RESULTS FOR SURFACE WATER ENVIRONMENTAL SAMPLES 
WHITING FIELD - VALIDATED RESULTS,- SEMIVOLATILES COMPOUNDS .~ : 

1 Lab Sample Number: 22225001 22225001RE 22211001 22212003 
Site WHITING * WHITING WHITING WHITING 

Locator 99-09-SW 99-09-SW RE 99-IO-SW 99-lo-SWA 
: .“- ‘. Co1 lect Date: 14-JUL-92 14-JUL-ij2 13- JUL-92 13- JUL-92 

VALUE PUAL UNITS DL VALUE QUAL’UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

20 “J “cl/ 1 
10 UJ ‘WV 1 
10 UJ w/l 
10 UJ ugf 1 
10 UJ w/l 
IO UJ ugfl 
10 UJ w/ 1 
10 UJ us/ 1 
10 UJ xl/ 1 
10 UJ WI/ 1 
10 UJ WI/ 1 

; r. 
I.;: I. 

.’ ‘,, 
,., . 

: 

. ..: : .., z 

., . ...:. 

:. ,.,. 

. . .:’ 
: 
I.. ,..: .’ 

..: ‘, : :’ .‘:’ :.:.; 

; :. .’ :., ,:‘. 
‘, ,/,“’ ,‘, 

%,‘, .‘. 

::.’ 
,,’ ., 

. 

‘. :.;., : 

.,.:,: .: ‘,:.. . . . . . ,.: 
,: 

. 

. . 

j 

., 
.: ,. ‘. : 

.: 

U= NOT DETECTED J=ESTIMATED VALUE 
lI’=,REPORTED ,QUANTITATION LIMIT IS 

)ESULT IS-.RSJECTED AND UNUSABLE 

‘L ., 

..:.’ 

:: 
., 

.::. 

QUALIFIED AS ESTIMATED 

. 

h 
';, 

‘---.J 



‘i ‘1 
,../ 

CHEMICAL ANALYSIS RESULTS FOR SURFACE .WATER ENVIRONMENTAL SAMPLES 
‘), P 

,. .~ WHITING FIELD - VALIDATED RESULTS - SEMIVOLATILES COMPOUNDS 

Lab Sample Nunber: 22211MOl 22211D01 22211003 22212001 
Site WHITING WHITING WHITING WHITING 

Locator 99-IO-SUMS 99-IO-SWMSD 99-IO-SWMSD 99-II-SW 
Collect Date: 13-JUL-92 13-JUL-92 13-JUL-92 13-JUL-92 

VALUE QUAL "NITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 iJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
50 u 
IO u 
10 u 
IO u 
10 u 
10 u 
50 u 
50 u 
10 u 
IO u 
IO u 
50 u 
10 u 
10 u 
10 u 
10 u 

.’ : ,.. :..,:. .;. I,>:, ,.,; :.,y,::.y,. . . : 

‘, ‘... ‘. .’ 
.:.. :., .“. 

:. 
IO': " iO0 U' ,:,&/kg:. <' -400, 
10 400 lJ ULl/!x~ ;. : 490 
IO:'. " .-400 u' us/kg :'::..400 
10 400 ',U ,ug/kg:,, ".' ';, '$00 

1: 
400 U ,,ug/kg'- 'c:': 400 

IO. 
400 u, ug/kg.' : .". '..Q)O 

- 400 lJ -400 
IO ,' 400 u 

'w!kg 
wf kg 400 

IO.' 4.00 u '400 ugfkg 
10 400 u -400 ugjkg 
10 400 u .tig/kg '400 
10 400 u 

400 I) 
'ugjkg '1. ..' ., :400 

IO, ugfkg', ', 400. 
10 400 u wf kg 400 

18 
400 u ugjkg : 400 
400 u 

50 1900 u 
w/kg": . . ,. 400. 
"g/kg- .. '1900 

10 400 u ugfkg".. 400 
10 400 u ugfkg.' 400 

WI 1 
WI 1 
WI 1 
WI 1 
WI 1 
WI 1 
WI 1 
WI 1 
us/ 1 
ug/ 1 
ug/ 1 
us/l 
ug/ 1 
w/ 1 
WI 1 
WI 1 
ud 1 
ugfl 
ugf 1 
w/ 1 
us/l 
ug/l 
ug/ 1 
w/ 1 

~&-l/l 
WI 1 
w/ 1 
"$311 
ugfl 
us/l 
"cl/ 1 
ugfl 
us/ 1 
w/ 1 
WI 1 
w/ 1 
ug/ 1 
WI 1 
WI/ 1 
WI/ 1 
w/ 1 
WI/ 1 
WI/ 1 
WI 1 
us/ 1 
"IIf 1 
WI 1 
w/ 1 
"$I/ 1 
WI 1 
WI 1 
w/ 1 

'10 400 u wf kg 400 
10 400 u wf kg 400 
10 400 u wf kg 400 
10 400 u wf kg 400 
10 400 u wf kg 400 
10 400 u w/kg' 400 
10 400 u wf kg 400 
:i 1900 400 u u "gf w/kg kg .' .I900 400 

10 400 u .,W ks '400 
50 1900 u w/kg 1900 
IO 400 U tigfkg .400 
10 400 u wk'g' 4qo 
10 400 u wf kg 400 
50 ?900 lj -wlkg woo 
IO s :400 u: 
50. -1900 u 

;ug/kg; :; yi$OO 
ug/kgcgi+,:.. ..:..yjoq 

50. iisjks :1qoo 
IO'. 

1:;;; ; 
ugjkg ::. .., :400 

IO ,400 u ~&#a 
;. 

400' 
10 400," 'w/kg 400 
10 400 u 
IO. .4bo ii 

uglkg -..400 
w/kg '400 

50 1900 u ,OS~kS' :. 
50". 1900 ll. 

..1,9oq 

IO. ','4.00 lb 
qg;/kg ' ,I900 
wf kg 400 

10 ;400 " ugfkg 400 
IO " '400 U'.. 
50' T 1'900 u 

wf kg .400 

IO; : -400 u 
.,w!kg' 1900 
w/kg 400 

10 
1 0 ;. : 

4;; y. w/kg $00 
w/kg 400 

IO.., ioo u "g/kg 400 

‘.. :.:.y :‘. 
:. 

_. ..::::....:: . . . . I. ::;::.:. ..: . . . :... /;I.: . . . . .‘.: 
.: : : ,: . . . . ...,,,, . . . . . . ..‘. 

Cii SEMIVOL~TIiE’~ ‘s’l.;&.‘. .:” 
..+hen&.:, .’ .‘.’ ,, .’ ‘: “‘: ‘::y j’;::.. ,:. ,., 

~:bis(2-~h!oroethyl-). ether,".“." 
~'2-Chlordph~n~~~,'.'-'.."':Ij:":' .:' :I::,.'." 
..I ;3iD'i'ch[or&pn2e~ '... ., :...:: ', '.:, 
: 1';4~l)ichlorsberizer?e'-:- : .."' 
.Benzyl alcohol' .-'.;' 1.1 
1;2-Dichlorobenze~~~; '% .: 

.2+lethylphenol : : .. ',,' 
'Bis(2,ChloroisgprqW!).~~th~y 
4t,,,e~,,y~@&,~o~ .:. 
N-Nitroso-di-p-piopylqine. 
HexachlocoethaDe ,_ ..I, : 
Nitrobenzene 

..' :,I'sophorope. I .' 
2;Nltrophenol 
2,4:Dimethylphe,t# ,. .!' 
,Bepzoic arid 
bis(2-Chloroethoxy) .&th@e 

,2,4-Dichlorophenol 
'1;2,4-Trichlbrobenzene 
Naphthalene ' 
.&Chloroaniline 
Hexachlorobotadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 

!2,4,&Trichlorophepol 
2,4,5-Trichlorophenql~ 
-2:ChloronaphthaleOe. 
2-Nitroaniline. L 
Dimethylphthalate.. 
:Acenaphthylene i. .>I 
2,4-,Dinitrotoluepe, '. 
3:Nitroaniline ', 

.'&enq&thene :. ? 
.~~,'6-D,iriitrophenoi ,: < '. r 
4-N it~ophenol'~'. j: '. ; I'1 

.D,ibenzof.uran '. ,. :.::I: : .j: 
Z;;b.iDinitrotoluene '.'.. 
Diethylphthalate ..' 

.4-Chl.~ra~gnyl-ph~y!,ether 
,F.i wr.ew.::: ( ! ! . . /: . . . 
+j,Njt@apjline 2 
4;6-Di#ro-2-met~ylphenol..~~ 
N-Nit'rpsodiphenylamine.(I),, 
.4-8yomopheny~-phenyl,~ther : 
Hexachlor$eOzene .' 
Pentachlorophenol ': 
PheOanthrene> . . . . . . . 

Anthracene 
Di-n-butylphthalate 
F,luoranthene . . . 

: : ,.: .,y:. ::’ y.;,: :::~,‘.‘,:‘~,,,‘,,,../~ ,, ,; < ,, ,, : : ,,;’ 

'IO ,, 1.0 " : ."S/ 1 
...I IJ'.", WI 1 ,,I.0 

: ?..I0 u: ." :.. ugj.1 10 
" 'IO ": .jig/l" 'Y, ".I0 

IO " .og/ 1. 10 
'ijg/('. ..,IO. 
ugfl ,. IO 

10 u ..ugjl '. ", .' -10 
:-l0.U ugj 1 

10 u. 
., ,, A.10 

50 u 
.ug/I' .: .: 10 
~ug/L .' 50 

40 u "$311 IO 
IO u b&i .I0 

IO u us/ 1 10 
IO u WI 1 
10 u "9/ 1 3: 
10 u us/ 1 10 
10 u "cl/ 1 
50 u ugfl :x 
10 u 
50 U' 

US/l 10 
w/l .50 

10 u us/l :I0 
10 u,, ilgfb .I0 

..I0 U. ugfl .":I0 
..!io u "cl/ 1 .50 

:: IO'"::. 
..fo~:u~~.' 

ug/l ,,'! :;10 

50 u 
.ug/l ', ,50 
WI 1 ,.so 

,.I0 w Ugf 1 :I 0. 
'.I0 u WI/ 1 

10 u ugf 1 
;8 

,IO. " lig/l 'Id 
IO- u q/l IO 

'5.0 u- us/l : <.50 
50 u ug/l :. .YSO 

,.I0 u 
.io u 

US/l ': ',I0 
us) 1 -10 

IO'U ugi1 :' IO 
50 u 

'2 i 

ugfl :"' .50. 
'US/i .JO 
"g/l -10 

IO u "!3/ 1 ..I0 
IO u ugf'l 'IO 

IO u ug/l 
10 u WI 1 
IO u us/l 
10 u w/l 
10 u ugfl 
10 u ugfl 
10 u ugf 1 
10 u WI 1 
10 u WI 1 
10 u WI 1 
10 u w/ 1 
10 u WI 1 
10 u WI/ 1 
10 u ugfl 
10 iJ WI 1 
10 u "S/l 
50 u w/ 1 
10 u &I/ 1 
10 u WI 1 
10 u WI 1 
10 u WI/ 1 
10 u ugfl 
10 u ugf 1 
10 u w/l 
IO u ugfl 
IO u w/l 
IO u ug/ 1 
50 u us/l 
10 u "g/i 
50 u "cl/ 1 
10 u ugf 1 
10 u WI 1 
IO u ugf 1 
50 u w/l 
10 u WI 1 
50 u w/L 
50 u w/l 
10 u WI 1 
IO u ug/ 1 
10 u us/ 1 
10 u usI/ 1 
10 u us/ 1 
50 UJ WI 1 
50 u WI 1 
10 u WI 1 
10 u w/ 1 
IO u WI 1 
50 u WI/ 1 
IO u WI 1 
10 u ug/ 1 
10 u ugf 1 
IO u WI 1 

IO 

:: 
10 
10 
10 

:i 
10 
10 
10 
10 

:i 
10 
10 
50 
10 
IO 
IO 
10 
10 
IO 

:: * 
10 

:: 

:: ^ 
10 
10 
10 

.50 

:8 
50 
IO 
10 
10 
IO 

:i 
50 
10 
10 

:8 
IO 
10 
IO 
10 



~C ;’ ‘, CHEMICAL ANALYSIS RESULTS FOR SURFACE WATER ENVIRONMENTAL SAMPLES 
r,., ).., 

.. 
WHITING FIELD - VALIDATED RESULTS\,- SEMIVDLATILES COMPOUNDS 

..I Lab Sample Number: 22211MOI 222IIDOl 22211003 2221200; 
L : Site WHITING WHITING WHITING WHITING 

', .,, .! Locator 99-IO-SUMS 
I 99-IO-SWMSD 99-II-SW 

.j Collect Date: 13-JUL-92 
,99-IO-SWMSD 

13-JUi-92 13-JUL-92 13-JUL-92 
:‘. .- VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

IO u us/l 
10 u “cl/ 1 
20 u us/ 1 
10 u w 1 
10 u WI 1 
ID U WI 1 
IO u WI 1 
10 u WI 1 
10 u WI 1 
~10 u WI 1 
10 u ugf 1 
10 u WI 1 
IO u ugf 1 

WI 1 
w 1 
ugf 1 
usI/ 1 
WI 1 
w/l 
WI 1 
WI 1 
WI 1 
WI 1 
ugfl 
WI/~ 
ugf 1 

IO 
10 
20 

:: 
10 

:i 
IO 
10 
IO 
10 
10 



cmIcAL ANALYSIS RESULTS FOR SEDIMENTS 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

WHITING FIELD - VALIDATED DATA -, SEMIVOLATILES 

22562004 22562006 22562002 22243008 
WHITING WHITING WHITING WHITING 
I-SD-01 2-SD-01 3-SD-01 99-04-SD 

19-AUG-92 I9-AUG-92 19-AUG-92 IS-JUL-92 

Pyr$ne .’ 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

43O'U ugf kg 
430 u wf kg 
430 u wf kg 
430 u W kg 
430 u w/kg 
430 u wf kg 
430 u wf kg 
430 u W kg 
430 u wf kg 
430 u wf kg 
430 u wf kg 
430 u us/ kg 
430 u w/kg 
430 u wf kg 
430 u wf kg 
430 u wf kg 

2100 UJ wf kg 
430 u wf kg 
430 u us/ kg 
430 u wf kg 
430 u usI kg 
430 UJ wf kg 
430 u wf kg 
430 u wf kg 
430 u wf kg 
430 UJ kUkg 
430 u wf kg 

2100 UJ wf kg 
430 u w/kg 

2100 u wf kg 
430 u w/kg 
430 u wf kg 
430 u wf kg 

2100 UJ us/ kg 
430 u wf kg 

2100 UJ ugfkg 
2100~” us/ kg 

430 u wf kg 
430 u wf kg 
430 u wf kg 
430 u wf kg 
430 u wf kg 

2100 UJ wf kg 
2100 UJ ugfkg 

430 u wf kg 
430 u wf kg 
430 u us/ kg 

2100 u ugfkg 
430 u 

'430 u 
us/ kg 
"sf kg 

430 u us/ kg 
430 u w/kg 
430 u wf kg 

1900 u wf kg 
1900 U ugf kg 
1900 U wf kg 
1900 u ugf kg 
1900 u wf kg 
1900 u usI kg 
1900 U us/ kg 
1900 u wf kg 
1900 u us/ kg 
1900 U us/ kg 
1900 U ml kg 
1900 u wf kg 
1900 UJ wf kg 
1900 u us/ kg 
1900 U wf kg 
1900 u wf kg 
9400 u wf kg 
1900 u wf kg 
1900 u us/ kg 
1900 u ugf kg 
1900 U ugf kg 
1900 u w/kg 
1900 u wf kg 
1900 u wf kg 
1900 U ugf kg 
1900 UJ wf kg 
1900 u wf kg 
9400 u wf kg 
1900 U wf kg 
9400 “J wf kg 
1900 U wf kg 
1900 U ugf kg 
1900 u w/kg 
9400 u w/h 
1900 u wf kg 
9400 UJ wf kg 
9400 “J wf kg 
1900 u wf kg 
1900 U wf kg 
1900 U wf kg 
1900 U wf kg 
1900 U us/kg 
9400 u 9400 u wmf 

1900 U ;;;k; 
1900 u W kg 
1900 U w/kg 
9400 u ugf kg 
1900 U wf kg 
1900 u w/kg 
1900 u Wkg 
1900 u wf kg 
1900 u wf kg 

1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
19QO 
1900 
1900 
1900 
1900 
1900 
9400 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 c 
1900 
1900 
9400 
1900 
9400 . 
1900 
1900 
1900 

%X 
9400 
9400 
1900 
1900 
1900 
1900 
1900 
9400 
9400 

'1900 
1900 
1900 
9400 
1900 
1900 
1900 
1900 
1900 



CHEMICAL ANALYSIS RESULTS FOR SEDIMENTS 
'. WHITING FIELD - VALIDATED DATA - SEMIVOLATILES 

Lab Sample Number: 22562004 22562006 22562002 22243008 
Site WHITING WHITING WHITING WHITING 

-Locator I-SD-01 2-SD-01 3-SD-01 99-04-SD 
Collect Date: 19-AUG-92 19-AUG-92 19-AUG-92 IS-JUL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE VALLJE GillAL UNITS DL 

430 
870 
430 
430 
430 
430 
430 
-430 
430 
430 
430 
430 

- 
U 
UJ 
U 
U 
u. 
U 
U 
U 
U 
UJ 
UJ 
UJ 

..- 
- 

ugf kg 
wf kg 
ugf kg 
wf kg 
ugf kg 
w/kg 
w/kg 
‘ugfkg 
wf kg 
wf kg 
wf kg 
us/ kg 

1900 
7onn 

1900 U 
1900 U 
1900 u 
1900 U 
1900 u 

wf kg 
wf kg 
us/ kg 
Wkg 
w/kg 
wf kg 
ugf kg 
wf kg 
ugf kg 
wf kg 
ugf kg 
ugf kg 

1900 
3900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 



CHEMICAL ANALYSIS '%SULTS FOR SEDIMENTS 
WHITING FIELD - VALIDATED DATA - SEMIVOLATILES 

Lab Sample Number: 22563003 
Site WHITING 

Locator S-SD-01 
Collect Date: 19-AUG-92 

VALUE QUAL UNITS DL 
- - - 

22563004 22563MO3 22563DO3 
WHITING WHITING WHITING 

5-SD-OlA 5-SD-OIMS 5-SD-OIMSD 
19-AUG-92 19-AUG-92 19-AUG-92 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS 

420 U w/kg 
420 U us/kg 
420 U w/kg 
420 U w/kg 
420 U w/kg 
420 u w/kg 
420 U w/kg 
420 U w/kg 
420 U w/kg 
420 U us/kg 
420 U Wkg 
420 U us/kg 
420 U w/h 
420 U w/kg 
420 u w/kg 
420 U w/kg 

2000 UJ us/kg 
420 U w/kg 
420 U 
420 

w/kg 
u w/kg 

420 U ug/kg 
420 U w/kg 
420 U w/kg 
420 U w/kg 
420 U 'h/kg 
420 U w/kg 
420 U 

'2000 u 
w/kg 
w/kg 

420 u us/kg 
2000 u w/kg 

420 U w/kg 
420 U us/kg 
420 U w/h 

2000 u w/kg 
420 U w/kg 

2000 u us/kg 
2000 u w/kg 

420 U w/kg 
420 U us/kg 
420 u us/kg 
420 U w/kg 
420 u w/kg 

2000 u ug/kg 
2000 u w/kg 

420 U w/kg 
420 U w/kg 
420 U w/kg 

2000 u w/kg 
420 U 'w/kg 
420 U Wkg 
420 UJ us/kg 
420 u w/kg 

DL 

420 U w/kg 
420 U w/kg 
420 U w/kg 
420 U w/kg 
420 U w/kg 
420 U w/kg 
420 U us/kg 
420 U us/kg 
420 U w/kg 
420 U w/kg 
420 U us/kg 
420 U w/kg 
420 U us/kg 
420 U us/ kg 
420 u w/kg 
420 U w/kg 

2000 u w/kg 
420 U w/kg 
420 U w/kg 
420 U w/kg 
420 U .w/kg 

,420 U w/kg 
420 u w/kg 
420 U w/kg 
420 U w/kg 
420 u w/kg 
420 U ug/ kg 

2000 u w/kg 
420 u us/kg 

2000 U us/kg 
420 U w/kg 
420 U w/kg 
420 U w/kg 

2000 u w/kg 
420 U w/kg 

2000 u w/kg 
2000 u w/kg 

420 u w/kg 
420 U w/kg 
420 U w/kg 
420 U w/kg 
420 U w/kg 

2000 u ug/kg 
2000 U ug/kg 

420 U us/kg 
420 U w/kg 
420 U w/kg 

2000 u w/kg 
420 U w/kg 
420 U w/kg 

97 J us/kg 
220 J w/kg 

420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 

2000 
420 
420 
420 
420 
420 
420 
420 ,. 
420 
420 
420 

2000 
420 ' 

2000 
420 
420 
420 

2000 
420 

2000 
2000 

420 
420 
420 
420 
420 

2000 
2000 

420 
420 
420 

2000 
420 
420 
420 
420 



CHEMICAL ANALYSIS RESULTS FOR SEDIMENTS '; 
WHITING FIELD - VALIDATED DATA - SEMIVOLATILES .- 

< 

.i Lab Sample Number: 22563003 22563004 22563M03 22563DO3 
Site UHITINC WHITING WHITING, WHITING 

‘, 
-. -- . .._ _..- 

I nrcatrrr L"..U C", q-w-n1 ., # "I ". 5-SD-OlA 5-SD-OlMS 5-SD-OIMSD 
cnll~rt natP: --__--- ----- 19-AUC-92 ._ ..-- .- 19-AUG-92 19-AUG-92 19-AUG-92 

-. VALUE QUAL UNITS DL VALUE TS DL. VALUE QUAL UNITS’ DL VALUE ~ QUAL UNITS DL iiAL UN1 

420 U w/kg 
420 U w/kg 
840 U w/kg 
420 U w/kg 
420 U w/kg 
120 J w/kg 
420 U w/kg 
420 U w/kg 
420 UJ w/kg 
420 U 
420 U 

w;g 

420 UJ w/kg 
420 UJ ug/kg 

: 

.-- 
-a, ..a 

.-- 840 ; ug/kg 840 
iin .I *1nlkn L?O 

I,” I 

140 J 
i3n .I 

-a, .-a 

w/kg 
lmlko 

.“_ 

420 
L20 

420 U w/kg 420 
69n II Imlka 420 

._” ” -a, ..a 
420 U w/kg 
100 J w/kg 
150 J w/kg 
120 J ugf kg 
83 J us/kg 

420 U us/kg 
65 J w/kg 

.-- 
420 
420 
420 
420 
420 
420 
420 



I 
-.-, 

j; 

CHEMICAL ANALYSIS K~SULTS FOR SEDIMENTS 
3 L-Q---- 

WiflTING FIELD - VALIDATED DATA - SEMIVOLATlLES 

Lab San-de Number: 22243002 

Co1 let 

Fluoranthehe 

Site WHITING 
Locator 99-06-SD 
:t Date: IS- JUL-92 

VALUE QUAL UNITS DL VALUE 

22243005 
WHITING 

99-12-SD 
IS-JUL-92 
QUAL UNITS 

410 u w/kg 
410 u w/kg 
410 u Wki 
410 u w/kg 
410 u w/kg 
410 u w/kg 
410 u w/kg 
410 u us/kg 
410 u uii/ki 
410 u us/kg 
410 u ui/ki 
410 u w/kg 
410 UJ Wkg 
410 u us/kg 
410 u w/kg 
410 u w/kg 

2000 u w/kg 
410 u Wkg 
410 u w/kg 
410 u w/kg 
410 u w/kg 
410 U Wkg 
410 u w/kg 
410 u us/kg 
410 u w/kg 
410 UJ w/kg 
410 u w/kg 

2000 u w/kg 
410 u w/kg 

2000 UJ w/kg 
410 u wf kg 
410 u w/h 
410 u Wkg 

2000 u w/kg 
410 u w/kg 

2000 UJ w/kg 
2000 UJ w/kg 

410 u w/kg 
410 u w/kg 
410 u w/kg 
410 u w/kg 
410 u w/kg 

2000 UJ w/kg 
2000 u w/kg 

410 u w/kg 
410 u a/kg 
410 u us/kg 

2000 u w/kg 
410 u w/kg 
410 u w/kg 
410 UJ us/kg 
410 u w/kg 

22225008 
WHITING 

99-07-SD 
14-JUL-92 

DL VALUE QUAL UNITS DL 

22225005 
WHITING 

99.08-SD 
14-mm-92 

VALUE QUAL UNITS DL 

420 U w/kg 
420 U w/kg 
420 U w/kg 
420 U w/kg 
420 U w/kg 
420 U w/kg 
420 U w/kg 
420 U. w/kg 
420 u w/kg 
420 U w/kg 
420 u w/kg 
420 u w/kg 
420 UJ w/kg 
420 u ugfkg 
420 u w/kg 
420 U w/kg 

2000 U us/kg 
420 U w/kg 
420 U w/kg 
420 u us/kg 
420 U .Wkg 
420 U Wkg 
420 U un/ka 
420 U u;;ki 
420 U us/kg 
420 UJ w/kg 
420 U w/kg 

2000 u w/kg 
420 U Wkg 

2000 UJ w/kg 
420 u w/kg 
420 U w/kg 
420 U w/kg 

2000 u m/kg 
420 U w/kg 

2000 UJ us/kg 
2000 UJ w/kg 

420 U w/kg 
420 U us/kg 
420 U w/kg 
420 U w/kg 
420 U ug/kg 

2000 UJ w/kg 
2000 u w/kg 

420 u us/kg 
420 U w/kg 
420 U w/kg 

2000 u w/kg 
420 U w/kg 
420 U us/kg 
420 UJ w/kg 
420 U w/kg 

420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 

2000 
420 
420 
420 
420 
420 
420 
420 c 
420 
420 
420 

2000 
420 

2000 
420 
420 
420 

2000 
420 

2000 
2000 

420 
420 
420 
420 
420 

2000 
2000 

420 
420 
420 

2000 
420 
420 
420 
420 



CHEMICAL ANALYSIS RESULTS FOR SEDIMENTS 
WHITING FIELD - VALIDATED,,DATA - SEMIVOLATILES 

Lab Sample Number: 22243002 '22243005'. 22225008 22225005 
Site WHITING WHITING WHITING WHITING 

’ Locator 99-06-SD 99-12-SD 99-07-SD 99-08-SD 
Collect Date: IS-JUL-92 IS-JUL-92 14- JUL-92 14-JUL-92 

” VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL YNITS DL 

820 U 
410 u 
410 u 

57 J 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

420 u 
420 U 
840 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

w/kg 420 
w/kg 420 
w/kg 840 
w/kg 420 
w/kg 420 
us/kg 420 
us/kg 420 
w/kg 420 
w/kg 420 
w/kg 420 
w/kg 420 

, .:. :8(JO 420 U w/kg 420 
420 U w/kg 420 



\ i 
._-I l. . 

CHEMICAL ANALYSIS RESULTS FOR SEDIMENTS 
WHITING FIELD - VALIDATED DATA - SEMIVOLATILES 

Lab Sample Number: 22225002 22211003 22212005 22211M03 
Site WHITING WHITING WHITING WHITING 

Locator 99-09-SD 99-lo-SD 99-IO-SDA 99-IO-SDMS 
Collect Date: 14-JUL-92 13-JUL-92 13-JUL-92 13-JUL-92 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

1900 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

1900 u 
400 u 

1900 u 
400 u 
400 u 
400 u 

1900 u 
400 u 

1900 u 
1900 u 
400 u 
400 u 
400 u 
400 u 
400 u 

1900 UJ 
1900 u 
400 u 
400 u 
400 u 

1900 u 
400 u 
400 U 
4oo.u 
400 u 

w/kg 
Wkg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
iWks 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/b 
us/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
m/kg 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

1900 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

1900 u 
400 u 

1900 u 
400 U 
400 u 
400 u 

1900 u 
400 u 

1900 u 
1900 u 
400 u 
400 u 
400 u 
400 u 
400 u 

??OO u 
1900 u 
400 u 
400 u 
400 u 

1900 u 
400 lJ 
400 U 

45 J 
400 u 

w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/ kg 
us/kg 
w/kg 
w/b 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
.Wkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/b 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/ kg 
w/kg 
w/kg 
us/kg 
w/kg 
ug/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
us/kg 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

1900 
400 
400 
400 
400 
400 
400 
400 * 
400 
400 
400 

1900 
400 

1900 
400 
400 
400 

1900 
400 

1900 
1900 
400 
400 
400 

'400 
400 

tonn . ,".a 
1900 
400 
400 
400 

1900 
400 
400 
400 
400 



j ,-:.. CHEMICAL ANALYSIS RESULTS FOR SEDIMENTS 
WHITING FIELD - VALIDATED DATA - SEMIVOLATILES 

..; 
.,.. ’ Lab Sample Nunber: 22225002 22211003 22212005 22211MO3 ,% 

E:C  ̂ I.I”ITIUC uuITluc II”,TlW#- ““IT,UC 
“. ,_ a, L.z “,,A 1 ‘R” n,,. . . ..” llr,. 1 AR” 

i. ,, Locator 99-09.SD 99-IO-SD 99-IO-SDA 
13- JUL-92 4-z- II,, -a3 

. . I Collect Date: 14-JUL-92 
VALUE QUAL UNITS DL VALUE QUAL UNITS DL ._L”L 

n,.. . . ..” 

99-IO-SDMS 
l-t-.1111 -07’ I-1 ""L Tr.. a- I".. I- 

\,&, IIC QUAL UNITS DL VALUE QUAL UNITS 
., . . . ,. . . . . . . . ., .,. .,... 

‘I’() I::: ;:,?: ;,tigj kQ::y :., j i ,,; ..>:; '42d 400 u 
.:'I,::: .,::. ,ja.fka..:. .::; 

: w/kg 

DL 

400 u 
400 u 
800 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 

..:,.‘QQ 400 u w/kg 

uy,.ny : . . . . . . ..A0 
f;;, ::.::-,::ugiksi..::i:~~::-i..:‘~2d 

. 800 U w/kg 
400 u w/kg . . . .,. . . . ,. .,. ,.,. 

f.q,~‘;. :,qgykg.i.:& .I::: ,420 400 u w/kg 
::.u :;, : .. .:,,~g&j:::l- :‘A:: ,. ':I ::'420 400 u w/kg 
‘:,‘J 1::. :,:~g/@~y’: ::: ..::.:420: 400 u ::‘u.I ” .‘.. w/kg 

Lig/kgi.:. :. “,‘: 420 400 u w/kg 
::‘u,,‘. ,ug/kg.C. .,,420 400 u w/kg 
:.u uri/i&~ ,420 400 u w/kg 
.l~ :: .ug/kg::- .‘. -42tJ 400 U us/kg 

,“. ,_-- ‘..~.:‘::.:..ug/kg’.,.- . . . . ,: 420 400 u us/kg 
,n ; ::; .’ . . . . . ..L?O u ualka ,420 400 u us/kg -- - 

400 
400 
800 
400 
400 
400 
400 
400 
400. 
400 
400 
400 
400 



CHEMICAL ANALYSIS R’ESULTS FOR SEDiMENTS 
WHITING FIELD - VALIDATED DATA - SEMIVOLATILES 

Lab Sample Umber: 22212002 
Site WHITING 

Locator 99-ll-SD 
Co1 Lect Date: 13-JUL-92 

VALUE QUAL UNITS DL 

, 

Fluoranthehe 



CHEMICAL ANALYSIS RESULTS FOR SEDIMENTS 
1 

WHITING FIELD - VALIDATED DATA - SEMIVOLATILES 

Lab Sample Number: 22212002 
Site WHITING 

Locator 99-ll-SD 
Collect Date: 13-JUL-92 

VALUE QUAL UNITS ‘DL - 

k 



;\ \ 
L-,, CHEMICAL ANALYSIS RESULTS FUkFIELD QUALITY CONTROL SAMPLES 

b 
WHITING FIELD - VALIDATED DATA - SEMIVOLATILES 

Lab Sample Number: 22243003 22243006 22225DD4RE 22225004 
Site WHITING UHITING WHITING WHITING 

Locator 99-SWSD-RI302 99-SWSD-RBO3 99-SWSD-RBRE 99-SW SD-RB 
Co1 iect Date: 'IS-AIL-92 IS- JUL-92 14- JUL-92 l4-JiiL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

pyrene 

10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO UJ 
10 u 
50 u 
10 u 
50 UJ 
10 u 
10 U 
10 u 
50 u 
10 u 
50 UJ 
50 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
50 UJ 
50 u 
10 u 
IO u 
10 u 
50 u 
10 u 
10 u 
13 
10 u 
10 u 

ug/ 1 
WI 1 
WJ 1 
us/l 
WJ 1 
WI 1 
us/ 1 
ugJ1 
w/l 
WJ 1 
WI 1 
w/l 
WI 1 
WI 1 
WJ 1 
w/l 
us/ 1 
w/l 
usI/ 1 
WJ 1 
w/l 
us/ 1 
WJ 1 
WI 1 
us/L 
w/l 
WJ 1 
WJ i 
w/l 
WJ 1 
ugf 1 
WJ 1 
w/l 
ug/ 1 
w/l 
WJ 1 
w/l 
WJ 1 
WJ 1 
w/l 
w/l 
ug/ 1 
WJ 1 
w/l 
WI 1 
WI/ 1 
WI 1 
WJ 1 
us/ 1 
WI 1 
us/ 1 
WI/ 1 
w/l 

10 u 
10 u 
10 u 
10 u 
10 U 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
ID U 
10 u 
10 u 
10 u 
IO u 
10 u 
50 u 
10 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 UJ 
50 UJ 
10 u 
IO Lt. 
10 u 
50 u 
10 u 
10 u 
14 
IO u 
IO u 

WI/ 1 
w/l 
WJ 1 
WI/ 1 
w/ 1 
WJ 1 
WI 1 
ug/ 1 
WJ 1 
ug/ 1 
WI 1 
WJ 1 
WI 1 
WJ 1 
us/ 1 
ug/ 1 
WJ I 
WJ 1 
WI 1 
w/ 1 
w/l 
ug/ 1 
w/l 
w/l 
us/l 
WI 1 
WJ 1 
WJ 1 
WI 1 
WJ 1 
w/ 1 
w/l 
us/ 1 
WJ 1 
WI/ 1 
w/l 
us/l 
WJ 1 
u!3/ 1 
w/l 
ug/ 1 
WJ 1 
WJ 1 
ilg/ 1 
WJ 1 
us/l 
ug/ 1 
WI/ 1 
us/ 1 
w/I 
WJ 1 
WJ 1 
WI 1 

10 

10 
10 

:: 

:: 
10 
ID 
10 
50 

:8 

:8 _ 
IO 
10 

:Fl 

:"o 
50 
IO 
10 



CHEMICAL ANALYSIS RESULTS FOR FIELD QUALITY CONTROL SAMPLES 
WHITING FIELD - VALIDATED DATA - SEMIVOLATILES 

Lab Sample Number: 22243003 
. . 

.' 22243006 22225004RE 22225004 
Site WHITING WHITING 

99::k%RE 
WHITING 

\, '. Locator 99-SWSD-RBD2 99-SWSD-RB03 99-SW SD-RB 
Co1 lect Date: IS-JUL-92 IS-JUL-92 14-JUL-92 14-JUL-92 

), 
VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

10 u 
2ou 
10 u 
IO u 

130 ;I 
IO u 
ID u 
10 u 
IO u 
IO u 
10 u 

ugf 1 
ugfl 
ugf 1 
w/L 
w/ 1 
us/ 1 
us/ 1 
w/1 L. 
ugf 1 
ugf 1 
ugf 1 
us/ 1 

IO u ugf 1 
20 u w/l 
IO u ugf 1 
IO u w/ 1 
IO u ug/L 
IO u ugf 1 
IO u us/ 1 
IO u ugf 1 
10 u us/ 1 
IO u w 1 
IO u w/L 
IO u ug/ 1 

IO 
20 
IO 
10 
IO 
IO 
IO 
IO 
IO 
IO 
IO 
10 

* 



:: 
CHEMICAL ANALYSIS RESULTS FOthELD QUALITY CONTROL SAMPLES 

[1: 
WHITING FIELD - VALIDATED DATA - SEMIVOLATILES 

Lab Sample Number: 22562007 22562008 22225007RE 22225007 
Site WHITING WHITING WHITING WHITING 

Locator 
Cettect Date: 

SUR SL-RB09 SUR SL-FB-02 99-SWSD-FBRE 
19:AUG-92 

99-SW SD-FB 
lij-AUG-92 14-JUL-92 14-JijL-92 

VALUE QUAL UNITS DL VALUE' QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

10 u 
IO u 
10 u 
1o.u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 
10 u 
IO u 
IO u 
10 u 
IO u 
50 UJ 
10 u 

.I0 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
50 u 
10 u 
50 u 
IO u 
10 u 
ID U 
50 u 
10 u 
50 u 
50 u 
IO u 
10 u 
IO u 
10 u 
10 u 
50 u 
50 u 
IO u 
10 u 
IO u 
50 u 
10 u 
10 u 

1; u 

WI/ 1 
ugf 1 
uclfl 
w/l 
w/l 
ugf 1 
ug/l 
w/l 
w/ 1 
ugf 1 
w/ 1 
w/l 
ugf 1 
us/l 
w/l 
ugf 1 
w/ 1 
ugf 1 
ugf 1 
ugf 1 
UgJ 1 
us/l 
w/L 
w/l 
w/l 
ugf 1 
ugf 1 
ugf 1 
w/L 
us/l 
w/ 1 
w/ 1 
UgJ 1 
w/ 1 
w/l 
us/ 1 
ugf 1 
w/ 1 
ugf 1 
w/ ( 
w/ 1 
ugf 1 
w/ 1 
ugf 1 
w/ 1 
w/t 
w/ 1 

, us/l 
w/ 1 
us/ 1 
w/l. 
w/t 

IO u 
10 R 
10 U 
10 R 
IO R 
10 R 
IO R 
IO u 
10 R 
10 u 
IO R 
ID R 
10 R 
IO R 
ID U 
IO u 
50 u 
IO R 
IO u 
10 R 
IO R 
IO R 
10 R 
10 u 
IO R 
10 R 
IO u 
50 u 
10 R 
50 R 
IO R 
10 R 
10 R 
50 R 
10 R 
50 u 
50 u 
10 R 
10 R 
IO R 
IO R 
IO R 
50 R 
50 u 
10 R 
10 R 
IO R 
50 u 
10 R 
IO R 
10 R 
10 R 

w/L 
w/l 
w/t 
us/ 1 
w/L 
w/ 1 
ugf 1 
w/ 1 
w/ 1 
w/l 
ugf 1 
w/l 
w/l 
w/L 
w/l 
ugf 1 
w/ 1 
ugf 1 
w/l 
ugf 1 
us/ 1 
ug/ 1 
w-i/L 
us/ 1 
WI/ 1 
w/l 
w/l 
w/ 1 
w/ 1 
w/ 1 
us/L 
ugfl 
us/l 
w/L 
ugf 1 
w/ 1 
ugf 1 
w/l 
us/l 
ugf 1 
w/ 1 
ugf 1 
ug/ 1 
w/l 
w/l 
ugf 1 
ugf 1 
w/l 
w/l 
w/l 
w/ 1 
us/ 1 

- 

10 
IO 
10 
10 
10 
IO 
IO 
10 

1: 
10 

:: 

:: 

:i 

:: 

loo 
IO 

:oo 
IO * 
10 

:i 
10 
50 
IO 
10 

:: 

:i 
50 
10 
10 
10 
10 
10 
50 
50 

1: 

:Fl 
IO 

:: 
10 



CHEMICAL ANALYSIS RESULTS FOR FIELD QUALITY CONTROL SAMPLES 
WHITING FIELD - VALIDATED DATA - SEMIVOLATILES 

Lab Sample Number: .22562007 22562008 
,, Site WHITING WHITING i 

Locator SUR SL-RBO9 SUR SL-FB-02 
..,'I .( ‘ Collect Date: 19:AUG-92 1%AUG-92 3 

VALUE QUAL UNITS DL VALUE QUAL UNITS 

22225007RE 22225007 
WHITING WHITING 

99-SWSD-FBRE 99-SW SD-FB 
14-JUL-92 14-JEL-92 

DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

10 u 
IO u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO UJ 
IO u 
IO UJ 
10 u 
IO UJ 

~W/L 
w/l 
w/l 
w/t 
ugf 1 
w/ 1 
ugf 1 
us/t 
ugf 1 
w/l 
w/ 1 
ugf 1 
ugf 1 

IO R 
IO R 
20 R ; ;; . ,::'.1o 
IO R 

.'.',.. . . . . ...'.'. ID R 
.I0 R 
10 R 
ID .R 
IO R . . . . . 

: '.... . ..{I0 IO R 
. ..' .I0 

[,:", .i; ..,. .'I"$ 

IO R 
IOR 

I. 10 R 

w/l 
us/ 1 
ugf 1 
us/ 1 
w/l 
ugf 1 
ugf 1 
us/ I 
w/L 
w/ 1 
ugf 1 
ugf 1 
w/ 1 

10 
IO 
20 
IO 
IO 

:i 
IO 
10 
IO 
IO 
10 
IO 



‘ 

A-4 
A) 

PESTICIDES AND PCBs 



c 

TCL-PESTICIDES/PCBs 

Lab Sample ID ABB-ES Sample ID 

22562003 WHF-2A-STAOl-SW01 

22562005 ‘WHF-2A-STA02-SW01 

22562001 WHF-2A-STAO3-SWOl. 

22243007 WHF-2A-STA04-SW01 

22563001 WHF-2A-STAOS-SW01 

22563002 WHF-2A-STAOS-SWOlA 

22243001 WHF-2A-STAOG-SW01 

22225009 WHF-2A-STA07-SW01 

22225003 WHF-2A-STA08-SW01 

22225001 WHF-2A-STA09-SW01 

22211001 WHF-2A-STAlO-SW01 

22212003 WHF-2A-STAlO-SWOlA 

22212001 WHF-2A-STAll-SW01 

22243004 WHF-2A-STA12-SW01 



1 

TCL-PESTICIDES/PCBs 
- ,. 

Lab Sample ID ABB-ES Sample ID : ! 

22562004 Wl-IF-2A-STAOl-SD01 

22562006 iHF-2A-STAO'L-SD01 

22562002 , WHF-2A-STA03-SD01 

22243008 WHF-2A-STA04-SD01 

22563003 WHF-2A-STAOS-SD01 

22563004 WHF-2A-STAOS-SDOlA 

22243002 WHF-2A-STA06-SD01 

22225008 WHF-2A-STAO7-SD01 

22225005 WHF-2A-STAOS-SD01 

22225002 WHF-2A-STA09-SD01 

22211003 WHF-2A-STAlO-SD01 

22212005 WHF-2A-STAlO-SDOlA 

22212002 WHF-2A-STAll-SD01 

22243002 WHF-2A-STA12-SD01 
iLI-- 

1 .I ' 



Au , CHEMICAL ANALYSIS RESULT FOR SURFACE WATER ENVIRONMENTAL SAMPLES 
WHITING FIELD -.VALIDATED DATA - PESTICIDES AND PCBS 

Lab Sample Number: 22562003 22562005 22562001 22243007 
She WHITING _ WHITING WHITING WHITING 

Locator l-SW-01 2-SW-01 3-SW-01 99-04-SW 
Collect Date: 19-AUG-92 19-AUG-92 19-AUG-92 IS-JUL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL “Al IIF nIlAl LIUtTS DL 

I 'Arocior;lOl6' .5 u usjl 
I Arocl&lZii 

Arqclor.yj232, 
Aroctor:l242., 
Aroclo&l248 
Arcklpr-1254 
Arqclgr;l?$O 

.' .. "".' ., .' .: .' : / .., 
: :, ,. ., 

,;5,lJ USil 
.5 u w/l 
.5 u 
.5u 

w 1 
us/L 

I p w/ 1 
I! us/l .,. 
.,".' . ., . 

'_ 

iO!i 
,.05 
-05 

,.05 
.05 
.D5 .: 

.I 

.l 

:1 
. . 
. . : 

.:: 

1: 
.5 

:: 

:: 

1: 
1. 
1 

U= NOT DETECTED J=ESTIMATED VALUE 
UJ= REPORTED QUANTITATION LIMIT ,IS,'fXIALIFI~D AS ESTIMATED 
R= PESULT IS REJECTED AND UNUSABLE 

-05 u 
.D5 U 
-05 U 
-05 u 
-05 u 
-05 u 
.05 u 
.05 u 

,.I u 
.I u 
.I lJ 
.I u 
.I u 
.l u 
.I u 
.5 u 
.I lJ 
.5 u 
.5 u 
IU 

.5 u 

.5 u 

.5 u 

.5 u 

.5 u 
lU 
IU 

ug/ 1 
w/L 
ugf 1 
ugf 1 
ug/ 1 
ugf 1 
ugf 1 
ugf 1 
ugf 1 
ugf 1 
w/l 
ud 1 
ugfl 
l&t/ 1 
us/ 1 
w/l 
w/l 
ugfl 
w/I 
w/l 
w/l 
ugf 1 
w/l 
us/ 1 
us/ 1 
us/ 1 
ugf 1 

.-I 

.: w/L .5 u kg/l .: 

.5 .5 u Us/l .5 

.5 .5 u ..&j/l .5 

.5 .5 u us/l .5 

.05 u 
-05 u 
-05 u 
.05 u 
.05 u 
-05 u 
.05 u 
.05 u 

.I u 

.I u 

.I u 

.I u 

.I u 

.I u 

.I u 

.5 u 

.I u 

.5 u 

.5 u 
IU 

.5 u 

.5 u 

.5 u 

.5 u 

.5 u 
IU 

'I u 

ugf 1 
ugfl 
ugf 1 
us/t 
w/L 
ugf 1 
w/l 
us/ 1 
ud 1 
w/l 
w/l 
us/ 1 
ugf 1 
ugf 1 
ugf 1 
ugf 1 
us/ 1 
ugf 1 
us/l 
ugf 1 
us/l 
us/l 
w/l 
ugf 1 
w/l 
w/ 1 
w/l 

.05 

.05' 
-05 
.05 
.D5 
.05 
.05 
.05 

.I 

.l 

.I 

:: 
.I 
.1 
.5 
.I 

:: 
1 

1: 
-5 

1: c 

: 



CHEMICAL ANALYSIS RESULT FOR SURFACE UATER ENVIRONMENTAL SAMPLES 
WHITING FIELD - VALIDATED DATA - PESTICIDES AND PCBS 

Lab Sample Number: 22563001 22563002 22563MOl 22563DOl 
Site WHITING WHITING WHITING WHITING 

Locator ssw-01 S-SWDIA 5-SU-OlMS 5-SW-OIMSD 
Cot lect Date: 19-AUG-92 19-AUG-92 19-AUG-92 19-AUG-92 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DC . VALUE PUAL UNITS DL 

@oclor:1221. 
Aroclor,:1232 I 
Aroclor-1242 
firoclor-1248 
Aroclor-1254 
Aye $-.I 260 :. ,: 

.5 u ,.5 

.5iJ ug/ 1. .5 

.5 u WI/ 1 5 

.5 u ,ug/l :5 
.l u ug/ 1 1 
,1’lJ y/l ‘, 1 

.: ‘. 
. . 

U= NOT’DETECTED J=ESTIMATED VALUE 
U’ REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
,r ) SULT IS REJECTED AND UNUSABLE 

jk 

.05 u 
-05 u 
.os u 
.05 u 
.05 u 
.05 u 
.05 u 
.05 u 

.l u 

.I u 

.I u 

.I u 

.I u 

.I u 

.I u 

.5 u 

.l’ u 

.5 u 

.5 u 
1 u 

.5 u 

.5 u 

.5 u 

.5 u 

.5 u 
1 u 
1U 

,w/ 1 
WI/ 1 
w/ 1 
us/ 1 
w/ 1 
ug/ 1 
w/ 1 
ug/ 1 
w/ 1 
w/ 1 
w/ 1 
w/ 1 
us/ 1 
w/l 
w/ 1 
us/l 
w/l 
&I/ 1 
us/ 1 
WI/ 1 
us/l 
w/l 
ug/ 1 
w/l 
w/ 1 
w/ 1 
w/l 

1 
..-;I 

.05 u 

.os u 

.05 u 

.05 u 

.05 u 

.05 u 

.05 u 

.05 u 
.l u 
.1 u 
.I u 
.1 u 
.l u 
.I u 
.I u 
.5 u 
.I u 
.5 u 
.5 u 

1 u 
-5 u 
.5 u 
.s u 
.5 u 
.5 u 

1U 
IU 



CHEMICAL ANALYSISRESULT FOR sURFACE WATER ENVIRONMENTAL SAMPLES 
WHITING FIELD - VALIDATED DATA - PESTICIDES AND PCBS 

Lab Sample Number: 22243001 22243004 22225009 22225003 
Site WHITING WHITING WHlTING WHITING 

Locator 99.06-SW 99-12-SW 99-07-SW 99-08-SW 
Co1 lect Date: 15-JUL-92 15-JUL-92 17-JUL-92 17- JUL-92 

VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

.5 u .5 u w/ 1 :: 

.5 u ug/ 1 

.5 u us/ 1 :: 

.’ . . 

U= NOT DETECTED J=ESTIMATED .VALUE 
UJ= REPORTED QUANTITATION LIMIT’IS QUALIFIED &,ESTIMATED 
R’ RESULT ‘IS REJECTED AND UNUSABLE ” 

.05 u 

.05 u 

.05 u 
-05 u 
.05 u 
.05 u 
-05 u 
.05 u 

.1 u 

.I u 

.I u 

.l u 

.l u 

.I u 

.l u 

.5 u 

.I u 

.5 u 

.5 u 
IU 

.5 u 

.5 u 

.5 u 

.5 u 

.5 u 
1u 
1 u 

* 

.5 .5 u WI/ 1 .5 

.5 .5 u us/l .5 

.05 u 
-05 u 
-05 u 
.05 u 
.05 u 
.05 u 
.05 u 
.05 u 

.I u 

.I u 

.l u 

.1 u 

.I u 

.l u 

.1 u 

.5 u 

.I u 

.5 u 

.5 u 
IU 

.5 u 

.5 u 

.5 u 

.5 u 

.5 u 
IU 
IU 

.05 

.OS 

.D5 

.05 
-05 
.D5 
.05 
-05 

.l 

.1 

.l 

.l 

.I 

.l 
1: 
.l 

:: 

1 
.5 
.5 

:: c 

.5 
1 
1 



‘. ,. CHEMICAL ANALYSIS RESULT FOR SURFACE WATER ENVIRONMENTAL SAMPLES 
:’ WHITING FIELD - VALIDATED DATA - PESTICIDES AND PCBS 

Lab Sample Number: 22225001 ' 22211001 22212003 22211M01 
Sit@ WHITING WHITING WHITING WHITING 

Locator 99-09-SW 99-lo-SW 99-lo-SWA 99-IO-SUMS 
Collect Date: 17-JUL-92 13-JUL-92 13-JUL-92 13-JUL-92 

VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL (INITS DL 

Edrin E&in : ,, ..y: : ., .::.‘y : 

E,-,&,s,,[fe~ iI “:.:., ‘j, EndosuIfq i1 ';:f,'i, 
4,4!:DDD. ": .';',',:', :, 4,4!:DDD. ": : ",: ', :, 
Er;dosuIfan,TyIfate Er;dosuIfan,TyIfate 4j'4iibDT' ... .,:. 4j'4iibDT' '.. .,:. 

Methox,ychlo,~, Methox,ychlo,~, 
Endrip kefone' -',. Endrip kefone' -',. 
a,lpha-Chlor&ne " a,lpha-Chlor&ne " 
sanma-Chlordane sanma-Chlordane 
Toxaphene -: 
Aroclor-1016 
Aroclor-1221 
Arodldr-1232" .' 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
AyJ$ !.y -,,v" .. ,., .,. . .; .' -7.. : 

‘. ..‘.... ::y 

.:. 

. . . . 

.., 
‘. 

..: 
.‘, 

: :, 

. . 
‘.‘, . . ‘. 

,, .,.... 
,. I.... . ..‘.. ‘, 

.; ..:.I.. : 
.: ‘. 

. ..‘.. ,:,, .’ 

U= NOT DETECTED J=ESTIMATED VALUE 
U.'- SEPORTED.QUANTITATION LIMIT IS,PUALIFIED,AS ESTIMATED 
{ )SULT IS REJECTED AND UNUSABLE 

k..- ".\.~ 

WI/ 1 
w/l 
us/t 
wJ/ 1 
w/l 
w/L 
w/l 
us/ 1 
w/t 
w/l 
w/l 
ug/l 
w/l 
w/ 1 
us/l 
w/ 1 
w/l 
us/ 1 
us/l 
UC!/ 1 
w/t 
w/l 
us/l 
WI 1 
w/l 
w/l 
w/l 

r’ 

.5 US/l’ 

.: 
1u ..!43/ t ,I 

.5 u ~us/l 
.5 .5 u us/ 1 1: 
.5 ;5 u w/l ” .5 
.5 .5 u uijj[- :’ -5 
.5 .5 u ug/ 1 .5 

: 
.1 ; 

.ug/[ " 

.ug/l 
. ..j 1. :. ': 1 

..,.. 
. . . . 

.05 u w/ 1 -05 

.05 u ug/ 1 .05 

.05 u w/l -05 
-05 u ug/ 1 .05 
.05 u ug/ 1 -05 
.05 u WI/ 1 .05 
.05 u ug/ 1 -05 
.05 u w/ 1 -05 

.I u ug/l .1 

.1 u w/l .I 

.I u us/ 1 

.I u ug/ 1 :1 

.l u ugl 1 .I 

.I u ug/ 1 .l 

.I u ug/ 1 .l 

.5 u w/l .5 

.I u us/l 

.5 u w/l 1: 

.5 u ug/ 1 .5 
1 u us/ 1 1 

.5 u . ug/l 

.5 u w/ 1 1: 

.5 u wit/ 1 .5 

.5 u w/l '.5. 

.5 u w/ 1 .5 
1 u WI/ 1 
1U w/l : 

i 
Y-1 



WHITING FIELD - VALIDATED DATA - PESTICIDES AND PCBS 

Lab Sample Nmber: 22211DOl 22212001 
Site WHITING WHITING 

Locator 99-IO-SWMSD 99-II-SW 
Collect Date: 13-JUL-92 13-JUL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DI 

-.F ..,_,._ :_. r- 
mmnatChlordane 

Arockk-1221 
Arocloti:l232 
Aroclor-1242 
Aroctor-1248 

. 

.:. 

U= NOT DETECTED :J=ESTIMATED VAiUE 
UJ= REPORTED PUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R= RESULT !S REJECTED AND UNUS@LE : " 

.D5 U 

.05,u 

.05 u 
-05 u 
.05 u 
.05 u 
-05 U 
.05 u 

.1 u 

.l u 

.I u 

.l u 

.I u 

.l u 

.l u 

.5 u 

.l u 

.5 u 
..5 u 

1U 
.5 u 
.5 u 
.5 u 
.5 u 
.5 u 

1u 
1u 

w/l 
us/t 

-w/l 
us/l 
ugll 
WI 1 
us/l 
us/t 
WI 1 
w/l 
WI 1 
WI 1 
w/l 
UsIlL 
ugll 
ug/l 
us/l 
WI 1 
WI 1 
US/l 
w/t 
w/ 1 
w/l 
w/l 
us/l 
w/l 
w/l 



CHEMICAL ANALYSIS RESULTS FOR SEDIMENTS 
WHITING FIELD - VALIDATED DATA - PESTICIDES AND PCBS 

Lab Sample Number: 22562004 22562006 22562002 22243008 
Site WHITING WHITING l WHITING WHITING 

Locator l-SD-01 Z-SD-01 3-SD-01 99-04-SD 
Collect Date: 19-AUG-92 19-AUG-92 19-AUG-92 15-JUL-92 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE ClUAL UNITS DL 

11 u us/kg 
IlU w/kg 
11 u w/kg 
11 u w/kg 
11 u w/kg 
11 u us/kg 
11 u us/kg 
IlU ~~ us/kg 
21 u w/kg 
21 u w/kg 
21 u us/kg 
21 u uiilki 
21 u w/kg 
21 u w/kg 
21 u us/ ks 

110 u w/kg 
21 u w/kg 

110 u w/kg 
110 u us/kg 
210 u w/kg 
110 u us/kg 
110 u us/kg 
110 u w/kg 
110 u wf kg 
110 u w/kg 
210 JJ 'k/kg 
210 u w/kg 

230 u w/kg 
230 u w/kg 
230 U w/kg 
230 U w/kg 
230 U wlks 
230 U w/kg 
230 U w/kg 
230 U w/kg 

87 J w/kg 
150 J w/kg 
460 U w/kg 
460 U w/kg 

66 J wit/kg 
460 U w/kg 
460 u w/kg 

2300 U w/kg 
460 U w/kg 

54 J w/kg 
53 J w/kg 

4600 U Wks 
2300 U w/kg 
2300 U .w/ks 
2300 U w/kg 
2300 U w/kg 
2300 U us/kg 
4600 U us/kg 

450 J uglkg 

230 
230 
230 
230 
230 
230 
230 
230 
460 
460 
460 
460 
460 
460 
460 

2300 
460 

2300 
2300 
4600 
2300 
2300 
2300 
2300 
2300 ~ 
4600 
4600 



)a 
CHEMICAL ANALYSIS RESULTS FOR SEDIMENTS 

WHITING FIELD - VALIDATED DATA - PESTICIDES AND PCDS 

Lab Sample Number: 22563003 22563004 
Site WHITING WHITING 

Locator 5-SD-01 5-SD-OlA 
Collect Date: 19-AUG-92 19-AUG-92 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL 

22563M03 
WHITING 

5-SD-OIMS 
19-AUG-92 

VALUE PUAL UNITS' DL VA1 .UE 

22563003 
WHITING 

5-SD-OlMSD 
19-AUG-92 
QUAL UNITS 

41 u 
41 u 
41 u 
41 u 
41 u 
41 u 
41 u 
41 u 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 

410 U 
81 U 

410 u 
410 u 
810 U 
410 u 
410 u 
410 u 
410 u 
410 u 
810 U 
810 U 

us& 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
us/kg 
w/kg 
w/kg 
w/kg 
uglkg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/h 
w/kg 
us/k 
Wki 
w/kg 
w/kg 

, 

DL 

41 u 
41 u 
41 u 
41 u 
41 u 
41 u 
41 u 
41 u 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 
81 U 

.410 u 
81 U 

410 u 
410 u 
810 U 
410 u 
410 u 
410 u 
410 u 
410 u 
810 U 
810 U 

w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/k 
w/kg 
w/kg 
w/kg 
us/kg 
w/kg 
w/kg 
Wkg 
wit/kg 
w/kg 
uglkg 

41 
41 
41 
41 
41 
41 
41 
41 
81 
81 
81 
81 
81 

51 
410 

4:: 
410 
810 
410 
410 
410 
410 * 
410 
810 

- 810 



CHEMICAL ANALYSIS RESULTS FOR SEDIMENTS 
WHITING FIELD - VALIDATED DATA - PESTICIDES AND PCBS 

Lab Sample Number: 22243002 22243005 
Site WHITING WHITING 

Locator 99-06-SD 99-12-SD 
Collect Date: 15-JUL-92 15-JUL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS 

9.9 u 
9.9.u 
9.9 u 
9.9 u 
9.9 u 
9.9 u 
9.9 u 

-9.9 u 
2ou 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
99 u 
20 u 
99 u 
99 u 

200 u 
99 U' 
99 u 
99 u 
99 u 
99 u 

200 u 
200 u 

- 

w/kg 
w/kg 
w/kg 
us/ kg 
w/kg 
wf kg 
w/kg 
w/kg 
.ug/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
‘Wkg 
w/kg 
w/kg 

DL 

22225008 
WHITING 

99-D7-SD 
17-JUL-92 

VALUE QUAL UNITS DL VALUE 

22225005 
WHITING 

99-08-SD 
17-JUL-92 
PUAL UNITS DL 

10 u 
10 u 
ID u 
IO u 
10 u 
10 u 
10 u 
IO u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 

100 u 
20 u 

100 u 
100 u 
200 u 
100 U 
100 u 
100 u 
100 u 
100 u 
200 u 
200 u 

w/kg 
us/kg 
w/kg 
w/kg 
wf kg 
wf kg 
wf kg 
w/kg 
w/kg 
w/kg 
w/kg 
us/ kg 
us/ kg 
us/kg 
wf kg 
w/kg 
us/ kg 
us/ kg 
wf ks 
us/kg 
w/kg 
w/kg 
us/kg 
w/kg 
us/kg 
w/kg 
wf kg 

I 

./ 

‘i 

10 
10 
10 
10 
10 

:: 
20 

:: 
20 

1::. . 

1:: 
100 
200 
100 
ID0 
100 
100 * 
100 
200 
200 



19 
19 
19 

Lab Sample Number: 22225002 22211003 22212005 22211MO3 
Site WHITING WHITING WHITING WHITING 

Locator 99-09-SD 99-lo-SD 99-IO-SDA 99-IO-SDMS 
Collect Date: 17-JUL-92 13-JUL-92 13-JUL-92 13-JUL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 
..: .:; .,,.,,. :. ::~:..;:..:..j:::::: .::. .>,.::;,.+,;, -:.: .::..:&x '.'.' .:::: F?,', ;;::.: '... ,' ,.:,:. ,,:;,::,:: ,... ; ; :.: 

,., ,.:. ., :.,: . . ,.. .,... . . . . . . . . . . . . . . ., .,.,.,. . ..> . :; ,,:,.,,.: : ,:, .: '.. : .::'...'.y., ::y ,...' '. .:..: ..: .:., : . . . . . :.. :. .:..: x: . i: 
& ."6Es~~~~-~~~~B~~~?,~,s~ ': 'I:,; /,;, y,':i:'. i;l~~.:i;:l,;:.:<.:;.j : ,:: $' ". ::,:y$$ :' ::;,, :.;.y;.., 

: :' ..' . . ",.",,' ,:'~.,....... .;. ',,Y .,.:, 
',, y : .'.Y :.. .',.:.. :. . . . . . . . . . '..... ,, .,.' 

..;i[ phe-B"C.::',:i',;.:'.::::.::.ij':::".,:i". ti::';,,+ :; ; ..I . . .::"..,,.,.U.i" ~,,g/kg;:f;;::~, j, 
“::....‘.‘.::‘~~~:~,,:~‘~; ” ,&q : 

9.6 U .i':beterBHi:“':":,'.'::i:':,": .,:,::,: yj;l:~'~:.;, y.y.,:.: w/kg 9.6. us/ kg 
. . . . . . . . .I:1 9.6 U w/kg 9.6 

.. '; $5 U.I’.. .‘ug/kg;:;.:::, :.:.;.:‘>9,,5 

,.dett’e;BHC,~:~:.~,:,::.~,~ ,.,:. -i:iii.,.;-::.i:I:::il~:‘~.‘:“” I.-y,:I':!i :,:. ;!l:::,:':'l'i'iif,~l:.:'u.' . .:..:(j~jf&y:y: ; 
9.5 .,U,, jclg/kg.:,,::::'."-;".':.9.5 w/kg 

. . >,.:.:..) : . . . 1 1 9.6 U 9.6,? 
.: galrma:BHC~.::(L.i..~ndane)‘:%. ::‘::::‘. ..{‘:.j’, 

w/kg 9.5 U :: "q/kg ,:~,::,::,.':.: .9.5 w/kg . . 

.“. ,He&‘ic,h,$pr:,. ;. ,:..;::. .$.~::‘:~~.‘;“‘..:’ 
..,. ,... :.. ::I:; g:,, j.: u:l.i:i:-::.i.~~g/kg::.~ .<;,.;, j 

-.;.,:“$;?;;:::;; -1 1,:-i&. ,:, :ug/kg : ,“,::,:, 
i:. .f,. 9.6 u us/h 9.6. .,' :.9,5'- u,y ;.:yJ/~g".::.. :;i .:-.9;5 

,;,ugj&~' ';I ",' .p;5 
w/kg . . . ,. ., 

” Y.,‘:: 9.6 U . . . ;d(&i'h :$.y:: .:.ji:;y ";,:..'q ';: .:::;.: 
$1 :, 

;, ,, ,, .:,;;:.~;,.:: ;;:'i;j:.!.I::u:.:: . . ,::, Gg&.:~:... ., : ': '-I:1 
w/kg 9.6. '. ".,9,5 u 

9.8:'::. -...9.5..:U: :.:,,~g!kg':~'+ : "'. 915. 
w/kg . . . . . ..v>. ., :., 9.6 U 

.; &a$& ( 0 r ,::iegx i &.,: : j:: ; j ,.;<. :' .,', y :. : 
wf kg w/kg 

:. .:: . . . . ..I....: il.1 : u.:. .-I.;,~gyi(9:::.:I.::... .>.. ../.. .:. .,.,,. :,1.3 9.6 U 
E~*s~~f$yr : y ..j':'::.+:;: .:.,,:: I:, .,.: : . . ,. wf kg 9.6: .9,5..,j:' ~~g/,kg.,".~~. 9.5 wf kg 

9.6 U 
., .::i:. j :y, 1. .::I., :u:.: : iJgjl(g ;',:'.:;: ..'. .: ':‘.:',~;:7,',..$~:~ : ,., 1.1 w/kg 9.6 :.9.5x:,' u~jk'g. .'.' "9.5 W ks . '.Dieadpqp' .:.. : .:.:,I:: . . . . '. 

;:i',$,'." 
.:: .ug/kg.:y'. . . .2.1' 19 u 

.:.,4~4':-DqE-.-.I:;:,::,':: :.:>,.:; .,::, j\; ,,;,:j.:;'.;::,.', 
w/kg 19 w/kg .~zlllw: ..'.'. 

;!P:U,, .)qg/kgl. ,.,I9 
,,.. :: qg/fc$'~:;~,', " " ;.,‘:Zj. 19 u 

: E-&-irn..~.?:.: :;: ".. .:. .::]$$f::.li;: ',:.:ug/kg:, :... “..:21 
wf kg 19 " .19 U,- ..ug/kg. :' .,.I 9 us/kg 

: .:; .+j,: '. .,.., .',,, 
End+ulf+:!,t,; ':. ', ; ,+:, ;' ; : 

19 u 
:. 

wf kg 19" ., 19 u; -ug/kg ::.. ,19. us/h 
". ':."=21 :ll.,:: ':'. . . . . . :.'ug/l(g ,:,: 21, 19 u us/kg 19 U. '. uglkd w/kg 

::4./4('-994.'.;..:: .',:.: ,I:;' ,,::~.;;::;~ .:, ;j. .: 
. . 
,21 w....: ug!kg:-.:-:... .y 21 19 u w/kg :;, 

,, ,,,;l 

::Endo~ul:fa.~::,:sirLfafe '. .j :, .:..:' .'.'21. U " -. :..itg/k~ ,:_:;:;, : -:;.21. 
w/kg 

19 
19 
19 

:; 

z; 
39 
39 

:ga@+ilordane 1:' i ,,?'.. "' 
Toxaphene.I:ii:i:.l::~;.:.. :. ::... “.. 

19 u w/kg 19 19 us/ kg 
19 u '19 wf kg 

;z 
wf kg 

96 U wf kg .95 ,u : Wkg... .:L. ',. 95 w/kg 
., \:'.121 u qjj'k'g.. .jj. 19 u w/kg 19 19 -u.- 
.'..'.jQ u 

tigfkg,,;.: . : .'. .I9 w/kg 
96 U 

~:::l.l.g'q,, 
q/&g. 1.: : 

1Ci 
w/kg 96.. 95 U "ugjkg'::.':-: ,....95 wf ks 

-&/kg. . 96 u w/kg 96 .95 u ~gfkg,;;:.; 95 w/kg 

39 

ii 
190 
39‘ 

190 
190 
390 
190 
190 

Ar,$,Iqr:.1232jy:, : .':".: i..':,:::;,, ;'I: ;; 
Ar,oc!dr::1242" .y. ,. .,::. . . 

..:: Arocldii'l,248:‘: .,..: : :. ,:, : : ,..,'. :;.:, :. 
~-Aro%r;12!4.... :. ,:,:. .,,,.;.l.,:, ,. ,/ 
~w~;Ly$:~$q: 5: ,. : . .: :. I . . :; I.,;: ,::,:. : ,.. : :: ,.k:~. : . . . .:..::... : ,:.... :, . . . 

. . ,.:. :... :.. . . .." .:... :. .;::::.. .,,,. .,, ,,,,,,,,,,, ., 
.;.I' i./.:y .l',, ,,,;: ,,:, ..: "... . 

.. : .I.., .: .,,:. .', ', . ...' '. ., .:,:.. .." ",:' ': 

210 u .. .,(ls/kg '.% ,210 190 u w/kg 190 190 u. ug/kg ..:. 190, w/kg . . 
.,:'llR U us/kg :.:: :.. :110 96 U wf kg 96 ..95 u: -g/kg::::::.:.- .95 ugf kg 

110 U'.' ,lJg&j:'j':; ,'llO, 96 U w/kg 96 95 ‘U:’ ,. ug/kg;<.:::i'l'. ?5, us/k 
96 U w/kg 98 '.95 u tigikg.,:.:: ,: '. :;:< 95 w/kg 
96 U 96 .' 95 u '. ..95 w/kg ugjkg.:" ', us/kg 
96 U '&/kg 96 ::95 U' ugjkg .::.: ;95 w/kg 

190 u wf kg 190. '190 u ,ug!kg .+:< '.19q us/h 
190 u wf kg 19q wf kg y u $v!w:;;;;;:: ;).; I,:: ,-j,y 

,' '. ,,,.. ,: .,:,,,.. : . . . . . . .,..,....: . . 
"' y'."..':.. .,,..:. :;:,:, ,", ;,:: .::':::: ,.,. ;. .I... ,,,,,. 

.,.. . . . ,: .:. :.,.:: :::: 

iJ' NOT>DETECTED"J = ESTIMATED,VALUE ‘<: :. . . 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
39 u 
39 u 
39 u 
39 u 
39 u 
39 u 
39 u 

190 u 
39 u 

190 u 
190 u 
390 u 
190 u 
190 u 
190 u 
190 u 
190 u 
390 u 
390 u 

190 
190 * 
190 
390 
390 

j! 

CHEMICAL ANALYSIS k.hlLTS FOR SEDIMENTS 
WHITING FIELD - VALIDATED DATA - PESTICIDES AND PCBS 

= REPORTED PUANTITATION LIMIT IS QUALIFIED AS,E!TIt+ED 
R = $SlJLT IS REJECTED AND UNUSABLE .I 



9.9 u w/kg. 
9.9 u wf kg 
9.9 u w/kg 
9.9 u us/kg 
9.9 u w/kg 
9.9 u wf ks 
9.4 u w/kg 
9.9 u ugf kg 

20 u w/kg 
20 u ugf ks 
20 u wf kg 
20 u W kg 
20 u w/kg 
20 u w/kg 
20 u wf ks 
99 u ugf kg 
20 u- w/kg 
99 u wf kg 
99 u w/kg 

200 u Wkg 
99 u w/kg 
99 u wf kg 
99 u us/kg 
99 u wf kg 
99U ‘uglkg 

200 u w/kg 
200 u w/kg 



CHEMICAL ANALYSIS RESULTS FOk*fIELD QUALITY CONTROL SAMPLES 
WHITING FIELD - VALIDATED DATA - PESTICIDES AND PCBS 

Lab Sample Number: 22243003 22243006 
Site WHITING WHITING 

Locator 99.SWSD-RE02 99-SWSD-RED3 
Collect Date: 15-JUL-92 15-JUL-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS 
- 

.05 u 
-05 u 
.05 u 
.05 u 
.05 u 
.05 u 
-05 u 
.05 u 

.I u 

.I u 

.I u 

.I u 

.I u 

.I u 

.I u 

.5 u 

.I u 

.5 u 

.5 u 
1 u 

.5 u 

.5 u 

.5 u 

.5 u 

.5 u 
1u 
1u 

w/l 
w/l 
WI 1 
US/l 
WI 1 
ug/ t 
WI 1 
WI 1 
w/l 
US/l 
w/l 
QJ/~ 
US/l 
w/l 
WI 1 
US/l 
WI 1 
ugll 
will 
w/l 
l&I/l 
US/l 
WI 1 
us/l 
WI 1 
US/l 
us/l 

22225004 
WHITING 

99-SW SD-RD 
17-JijL-92 

DL VALUE PUAL UNITS DL 
- 

22562007 
WHITING 

SUR SL-RB09 
19:AUG-92 

VALUE QUAL UNITS DL 

.05 u 

.05 u 

.05 u 

.05 u 

.05 u 

.05 u 
-05 u 
.05 u 

.I u 

.I u 

.I Lj 

.I u 

.I u 

.I u 

.I u 

.5 u 

.I u 

.5 u 

.5 u 
1u 

.5 u 

.5 u 

.5 u 

.5 u 

.5 u 
1u 
1u 

WI 1 
WI 1 
us/l 
WI 1 
w/l 
w3/1 
w/l 
w/l 
WI/ 1 
WI 1 
WI 1 
w/l 
ug/l 
WI 1 
WI 1 
WI 1 
w/l 
ugll 
WI t 
WI 1 
WI 1 
WI 1 
WI 1 
WI 1 
WI 1 
US/l 
w/t 

-05 
.05 
.05 
.05 
.05 
.05 
-05 
-05 

.I 

.I 

.I 

.I 

.I 

.I 

:: 

1: 
.5 

.: 

:: 
.5 
.5 

1' 
1 



CHEMICAL ANALYSIS RESULTS FOR FIELD QUALITY CONTROL SAMPLES 
WHITING FIELD - VALIDATED DATA - PESTICIDES AND PCBS 

Lab Sample Number: 22225007 22562008 
Site WHITING WHITING 

Locator SUR SL-FB-02 
Collect Date: 1%AUG-92 

VALUE PUAL UNITS DL VALUE QUAL UNITS 
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APPENDIX B 

SAMPLE DELIVERY GROUPS, LABORATORY SAMPLE IDENTlFICATfON 
NUMBERS AND CCJM VALIDATION CASE NARRATIVES 



Analytical data is tracked and classified as fol 

1. Sample Delivery Group (SW 

2. Analytical Fraction 

Inorganic Analysis 
Organic Analysis 
Total Petroleum Hydrocarbon 
Other 

3. Field Quality Control Samples 

Field Blank 
Trip Blank 
Rinsate Blank 
Isopropyl Alcohol 
Matrix Spike/Matrix Spike Duplicate 
Field Duplicate 

4. Station ID # / Sample ID # : 1, 2, 3, . . . 

5. Symbols 

X : Applicable Cross Reference 

(1) 
(0) 
CTPW 

F-W 

O=W 
t-W 
WV 
(IPA) 
(MS/MSD) 
(FW 



SWjSD CROSS REFERENCE - SITE/SDG/STATION/FOC 

’ @#&vt$, ‘.. ,j, ::I: ;::‘:::‘;‘c ii:?;;;<:;::. ‘: ‘, $jw/Sl[,: $&,jP LjN ($ $-J-ATjQ N FIELD QC SAMPLES 
@xg: I 1 2 3 4 5 6 7 6 9 10 11 12 FB TB RB FD MS/MSD 

22211 x x x X 1 10-A 10 
I 22212 I x I x I I I I I I I I I I x I x I, 

II ----- 

-- -- II 22225 x x x x x 1 2 1 
22243 x x X X 3 2,3 12 
22261 X X 
22562 X X X X X 2 9 9 
33711 

22563 X X X 5-A 5 



Form A 

For the ~xlrposes of this data review dccumen t the following c&e letters and 
associateddefinitions areprovided: 

u - 

R - 

W-B - 

1) 

2) 

3) 

J-B - 

J - 

J+! - 

J-H - 

J-S - 

J-I - 

J-E - 

J-M - 

J-N - 

J-A - 

10192 Rtv. 

?hematerialwasandlyzedfor,~twasnotdetected. Iheasscciated 
rnmarical value is the estimated quantitation limit. 

Qmlity Control indicates that data are notusable (i.e. cmgmund 
may or my not be present). Resampling and re-analysis are 
necessaxytodeizrminethepresenceorabsenw oftheanalyteinthe 
sample. 

?heccnnpoundisconsideredtobeundetecltedardthevalu~~ reported 
isanestimateddetectionlimitbecausethe compou& was identified 
in the laboratory blank as well as in the sanqle. The value of this 
reported detection limit (DL) is detemined by the amount of the 
cmpurd found in the sample: 
the sample value was less than the -L: theDLisrepo&edas 
equal totheCRDL. 
thesamplevaluewas greaterthanCRDLbutless than 5Xthe amount 
of the coqcund found in the laboratozy blank (less than 10X for 
mathylene chloride, acetone, 2-butanone, toluene arxl phthalates): 
UleDLis reportedas equdltothereportedsamplevalue. 
the samplevalue was greater than 5X the laboratory blankvalue (lox 

for cmqomds noted above): see JB qualifier. 

The reported value is an estimated amount. Theampoundwas 
detected in the bleand the quantity reported in the rmle-is 
greaterthan5Xthe~faundintheblank(greaterthanlOXfor 
~-=42-W. . 

~asxx=iatednumericdlvalueisanestimatedquantity~~the 
axmntdetectedisbelwtherequimddetectionlMts orbecause 
qualitycontrolcriteria were not met. (See qualifiem listed 
below) 

The value reported was &ted due to instmmnt calibration 
pmblems. 

Ihe vdlue reported was estimated due to holding time violation. 

Thevaluemportedwasestimated.dueto sumgate or matrix spike 
rmcveryprablems. 

zhle~uerepo~wasestimateaduetointernalstardardrecovery 
deficiencies. 

Thevdluerepmtedwasestimtedduetointerference prabllenxs. 

Benzo(b) and Benzo(k) Fluoranthene not 

Tentative identification of a axqpmd. 
md be necessary for verification of 

TIC identified as an aldol an&sate. 

11 

. 

separated due to matrix. 

Resanplhgand~analysis 
identity. 



CCJM 
ENVIRONMENTAL ENGINEERS d SCIENTISTS 

SILVER SPRING 

GRAND RAPIDS 

case No. 22211 Project liwel D 
Site Whit' PmjectNanm KhitinuField -Field -RI/FS Fhase II A 
mntract Lzbxaery cx2M Hill 
Sanple Delivery Gruq (SE) 22211 
QpeofAnalyses/Spciallbquest TALMetalsardCVanide 

sarpte sslp(e saple 
mtrix 1 D c htrix T D C 

VIP-U-SlAlO-QX)l soil x - x U-IF-2A-STAlO-001 i&w- X - x 

'JiF-2A-STAlO-SX)lRI, 
YIF2A~AlO9X)l~ tii: ' - ' 

'w-u-STAID-slm0l.e b&WI- x - )( 
. . . X' - x WF-u-STAIO-SdnIG CMa x - )( 

~ofsaldakrrlwl& 2 - 2 
TotdXofbmlwa: '. 6 - 6 

ccrrtractual violations faqd? 
Tpoactionmqueded? 

FhIlZkS: . 

C.C. JOHNSON & MALHOTRA, l?C. 
12567 WEST CEDAR DRIVE, SUITE 220 l LAKEWOOD, CO 80228 

Telephone (303) 987-2928 l Fax (303) 987-3516 

Quality Service Since 1979 

. 



Form A 

Cabact SCM 3/90 

Inorganic Data Cmpletaess checklist 

x 
x 
x 
x 
x 
x 
x 
x 
NR 
x 
x 
-&EL 
x 
x 
x 
x 

X -- 
x 
x 
x 
x 
x 
x 
x 
x 
‘x 
x 
x 
x 
x 
x 
x 
x 

Inoqanic Cmer Page 
Inoqanicanalysisdatashee~(Form1) 
Initial calibration and calibration verification results (Form 2A) 
Contimhg calibration verification (Form 2A) 
mL Analysis (Form 28) 
Blank results (Form 3) 
IcPinterference check sample (Form 4) 
Spike results (Form 5A) 
Fostdigest spike results (Fonn 5B) 
Cuplicate results (Form 6) 
LaboratoryContmlSample (US) Results (Fonn7) 
Stadard Addition F&sults (Form 8) 
Serial Dilution Results (Form 9) 
Instmmat Detection Limits (Form 10) 
ICP Interelenwk Correction Fackom (Form 11) 
16 Linear Ranges (Form 12) 
preparation Tog (Form 13) 
Analysis Run Log (Form 14) 
Raw&a for&&s 
Raw data for calibration 
Raw data for blanks 
Rawdata forICPgua.lity 
Rawdata forspikes 
Raw data for duplicates 
Raw data for US 

contml (ICS and Serial Dilution) 

Rawdataforgra@itefurnaceAA 
Raw data for - analysis 
Raw data for cyanide analysis 
Percent solids calculation - soils only 
Sampleprep/digestionlogs 
TYafficReports/ChainofQlstodty~ortrackiqxecords 
Sa@eciescript.ion 
ase -the 

X =Inclu%din0riginalDa~Paclzage 
0 =NutIncludsdarrd/orNotA~i.lable 
NR=Notrequired , 
EEs= PmvidedasF&suhwsicm 

lo/92 Rev. 2 

. 



Form A 

I. Deliverables 

All deliverables were provided as specified in the sbtemnt of work. 

Yes X No 

ClXUDZltS: No amments. 

II. Detection Limits 

Allresult~mtthecontractrequir&detection limits (CRDIjl). 

Yes X No 

COXREIltS: No ccmments. 

III. Holdinu TIRES 

All4OCFRl36 mmmmdedholding tims for water sanqles, as specified in 
theRmctionalGuidelineswemmeL Theb~terholdizqtimeslnwebea. 
applied to soil matrices, if applicable. Holding time is based on date 
saqledtodateofanalysis (withcollectiondatenot inclusive). 

Yes x No 

IV. calibrationQualitvContml+ 

3 

. 



B. 

C. 

D. 

E. 

Form A 
.-- 

The initial calibration verification (ICY) and cmtinuirY3 
cdlibration verification (CCV) standardswereaMlyz&asrequired 
~ha~recoverieswithinthecontr~~t specifiedcontrol limits. 

Yes X No 

cuinments: No axments. 

TheCRDLcheckstaMads (cmcmtration= 2xCRDL for ICPandbCRDL 
for GFAA) were run at the contract specified f?Xquenq for the 
m analytes. 

Yes x No 

CbIUlWltS: No camwAs+. 

me2xcRDLcheckstandard for ICP (CFU) &dbitedreamrieswhich 
irdidzethatlbeari~pmblemsarenot 1iJcelyatthelowererdof 
the calibration curve. 

yes - No X 

W: Formangamma&zhC, the difference betweenthetnle _ 
wmleofthecRI- andtheammtfandisgrwterthanfive 
tilWStheIDL. Tbisirdi~testhatsa&eresultSreportadatthe 
low end of the curve (i.e. near the IDL) may be iname. 
Hodever, sinmtherea.renocmntmllimits~lished forthe 
recclveryofthisstandard, no qualifiers have been added by tie 
reviewer. 

melxcRDLchecksbrdards form (CRA) &Cbitedvalueswhich 
iAi~tethatanadequateresponse was fad atthe lowendofthe 
cdLibxationam7e. 

lo/92 Rev. 4 

. 



/“@- 
V. BlankQualit~control 

Form A 

A. ?he initial calibration blanks (ICB) ard continuing calibration 
blanks (~) w~andLyzeda~requiredard~withinth~~wntsact 
specifiedcontmllhnits. 

Yes X No 

1. The following is a table of samples, analytes, blank values 
ardqualifiersassociatedwitha cont~3ctually oermpl.iantIcB 

orccBstmdardthate>riribikdcontminantlevels or negative 
valueswhichaffect reportedsampleresults: 

Sample 

WHF-2A-SIXLO-SW01 

WHF-2A-STAlO-SD01 

Sample Blank 
Analvte Value Value gualifier 

chrtmlium 2.lE pg/L 
y/g) 

W-B 
Arsenic l.OOU pg/L -i.SB TJJ-K 

Qdmium l.OB rrrg/)cg 4.6B,4.2B W-B 

2. When blank results with negative values are repccted and 
sauple results are either less than fivethus the ahsolute 
valueoftheblankorunletected, them exists the possibility 
thatpositivevaluesmaybebiasedlckJ~~e~values 
maybefalsenegatives. Saxqles affected have keen qualified 
asesthtd(JKorUJK). 

B. 

c. 

lo/92 Rev. 5 

3. ckaaltarwl mezury were fand in b&h the calibration and 
.preqamtion blanks. l&sultshavebeencpalifiedxm.kr#e 
preparation blank section to avoid repetition. 

A preparation blank ws prepared and analyzed at the contract 
specified freqmcy. 

-: No-. 

Allanalytesinthe prepaxationblankwerebeluwtheCRDL. 

Y=XM- 

thrmpnta: Notmments. 

. 



Form A 

D. ate absolute value of results reported for analytes in me 

yes - No X 

1. The follcrwingis a table of qualifiers, amlytes, blankvalues 
and samples (with analyte values from the IDL to five times 
the blank amunt) associated with a contractually compliant 
preparation blank that exhibited contaminant levels or 
negative values which affect reported sample results: 

Sample Blank 
Andlvte Value Value Cualifier 
Beryllium 0.24U /q/L -0.46B /q/L W-K 
cobalt 1.6u /q/L -2.l2B jq/L W-K 
sodiuln 3030B /q/L 756B /q/L W-B 

6.0 /q/L 1.45B /q/L W-B 
0.17B w/L 0.172B j.fq/L W-B 

WHEWA-m-10-SD01 Calcium 83.5B mg/3q 3.21q/kg UJ-B 
sodium 193B q/kg 117B q/kg UT-B 
VaMdium 0.9lB Rg/kg -0.26B rq/kcj J-K ._ 

2. When blank results with negative values are reported and 
sanp?leresultsareeitherlessthanfivetimestheabsolute 
valueoftheblankor~e~,thereexiststheposs,~ility 
thatpositivevdluesnraybebiasedlawand~~vdlues 
maybe falsenegatives. Sa@es affected have been qualified 
asestimated(JKorUJK). 

3. BlankresultswhoseabsolutevaluesweregrmterthantheIDL 
werereprlzdforal~, barium, calciumand iron in the 
watermatrixandiranamileadinthesoilmatrix. However, 
m mle result qualificatim has cxcurmdbecausethe 
associatedsanpleanalytevalueswregreaterthan fivetimes 
theblank-. 

4. Cadmiumwas farnd in,~thecalibrationandpreparation 
blanks for.the soil matrix analyses. Results have been 
qualified under the calibration blank section to avoid 
repetition. 

10/92. Rev. 6 

. 



Form A 

E. The package contained other types of blanks suhitted to the 
laboratory with the field samples. 

Yes x 

-tS: 

1. The 

No Not Applicable 

following list shows the other Qpes of associated blanks 
contaminants fomdintheseblanks. Data has been 

qualified by the reviewer due to cahmimnts reported 
theseblanks. 

Blank Tme/ID 
Field Blank/99-SW'StFFB 

Analvte Amount (La/L) 
Aluminum 28.7B 
Barium 0.58B 
Calcium ,237.B 

2.z 
40.8B 
l.QB 

Nickel 22.4B 
saam 8978 
zinc 8.l.B 

Esuiplrrent BlanIq/99-W/SH?B Aluminum 5728B 
Barium l.lB 
calcium 27213 
-uIIl 2.OB. 
Mt 2..6B 

ET 
4,,8B 

26.6B 

iiti%r= 

2m2B 
l.,?B 

85513 
zinc 14.4B 

in 

2. The follcwing is a tableof sanples,arxIanaIytesrequir~ 
dataqudlifiersdueto~~~inther:~~or 
field blank. mesaplesaraanal~liskdbelowwere 
~tobelessthanfivetimstheammtrepxtedinthe 

. 

Sanple 
sBaa Amarnt Ezt Qmlifier 
WHF-2A-SI2UO-SWOl lil.uminum " 114B WI/L 28.7B WL UJ-B 

Calcium 9618 jig/L 237B jq/L W-B 
2.OB /.q/L 4.8B /q/L UT-B 

WHF-2A-mo-sm1 Barim 0.86 B ny/Iq 0.27 B ny/kg 
Q3lmlium 0.62 BxrqjIq 0.49 Bm#kg 

lo/92 Rev. 7 

. 



Form A 
- 

WF-2A-mo-SW01 
(continued) 

WHF-2A-mo-SD01 barium 
cA?mmim 

zz= 

2.0 WL 4.8 B m/L 

0.86 B q/kg 0.27 B q/&I 
0.62 B my/kg 0.49 B ~'q/kJ 
1.9 BI@UJ 1.2 Bny/kg 
2.5 ny/lq 0.54 B my-kg 
1.5 B ny/Jq 0.42 B ny/& 
3.9 Bnrg/kg 3.5 B-/-&I 

Qualifier 

W-B 

W-B 
US-B 
US-B 
W-B 
W-B 
W-B 

3. auamium,leadardsodium~faundinthecalibrationard/or 
prepxmtion blanks for the water matrix analyses. Results 
have&en qualifiedunlerthecalihation orpreparationblank 
section to avoid repetition. 

4. Calciumand sodiumwere fand in the preparationblank for the ^_- 
soil lnatrix analyses. Resultshavebeenqualifiedunderthe 
preparation blank section to avoid repetition. 

VI. Accuracv stae 

A. meraatrix(pre-digest)spikef=qlencywasme~ 

Yes X No 

ccxmmts: saaples~~2A-sIIA1~o-swo1andwHF-2A-sIIA1o-sDo1wereused 
asthelzitrixspikesmnples. 

lo/92 Rev. 8 
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Form A 

B. Matrix spike meries were within contract specified control 
limits (75 - 125%). 

yes - No X 

cc?ments: 

1. Thefollowirqisatableofsamples,analytes, recuveriesti 
qualifiers associated with spike recoveries outside of the 
contra~specified~llimits: 

-PI= 
Affected 

WI-IF-2A-STAlo-SD01 

mtrix 

Soil 

Analvte -aJverv Qgilifier 

152.8 Jr-s 

2. Theresultassociatedwiththeanalytehav~ahicrtlrecavery 
maykebiasedhigh. 

c. AllanalysiS(pstdicjest)spibrequirementsweremet fortheabove 
mII@es that required 'W' flags. 
andlyses. 

This is not required for GFAA 

YeS -No--- Not rrpplicable X 

colnments: Noczmnmts. 

D. Thelaboratoryamtmlsa~~le(KS) fregencywasmet. 

Y=XNo- 

cuments: No-. 

Yes x No 
. 

-: No cxmnents. 

)f@- 

lo/92 Rev. , 9 
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Form A 
_- 

VII. Precision Statement 

A. zhematr~(predigest)duplicatefrequencywasmet. 

Yes X No 

czcmlmnts: Sanp1eswHF-2A-STAl0-Sw01ard WI-F-2A-SrAlo-SDOlwereused 
for duplicate sample analysis. 

B. Matrix (predigest) duplicate differences were within contract 
specified control limits (+20 RFD or 5 CRDL for results less than 
five times the CRDL). 

yes - No X 

1. Thefollawingisatableofsaxqles,analytZS,d.ifferencesand 
sualifiersassociatedwith~~cateco~llimitsthatare 
~asspscifiedintheFbnctionalG~.idelines (RFD+20% 
or + CEUX for waters, RPD A 35% or * 2xCE?DL for soils)'. - 

-We COIltX01 Difference 
Affected or QxClifier 
WHF-2A-mAlo-SD01 soil 139.4% J-D 

2. me laboratory has correctly flagged alminm results 
associatedwiththe~~cateandLysisof~le~-2A-SrZUO- 
SD01 with a tl*l'. Hmever, for this mle, the d@iCate 
difference(s) for the abwe analyte(s) were within the + 35% 
orf2xCRDLcontrollixnitsalluwedbydatavalidationforsoil 
samples. Theassociatedsanpleresultswere, therefore, not 
qualifiedbythedatareviewer. 

c. ~~containeda fielddgliate. 

YeS -AL NotApplicable 

camlees: Nocamrents. 

IO/92 Rev. 
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Form A 

VIII. ICPOualitxContml 

A. Serial dilution frecpncywasmet. 

Yes X No 

caoments: sampleswHF-2A-srzuo-swo1andwHF-~-~o-sDoI.wereused 
for serial dilution amlysis. 

B. Differences for the serial dilution were within contract specified 
rmntrol limits (10% diffeEmce). 

y=- - No X 

coprrments: The following is a table of saqles, analytes, 
differences and qualifiers associated with a serial dilution result 
abide ofthecontxact specifiedcontmllinits: 

samples R2rcent 
Affected 
WHF-2A-SrAlO-sWOl" 

rhtrix Analvte Difference Qglifier 
Water Calcium 37.8 J-I 

IrOn 26.4 J-I 
sodilm 92.9 J-I 

WHF-2A-STAlo-SD01 soil AlumiHlml 13.0 J-I 

c. meinterf~ check saqde (ICS) was run at the requhd 
fbpmcyforall mqui.mdIcs analytes. 

Yes X No 

aments: Noaxments. 

D. Icsperrwrtrecuveryresul~wemwithincmtractspecified~ 
limits. 

Yes X No 

,rs”\ 
lo/92 Rev. 11 
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Form A 

E. Results for ICPanalytes notrequhzdtobepresentinagiven ICS 
starhrdwerewithinacceptablelimits. 

yes - No X 

Came&s: Forantixrony,barium,cadmium,cabdlt,ccrpper,nidkeland 
vanadium, the values reported idicate that interference correction 
factors may not have been properly established and/or applied. 
These analytes were reviewed i&vidually in each sample to 
detemim any potential interferent affects. Since potential 
interferent analyte co ncentrations in samples were below action 
levels for qudlification on the basis of ICP interferences, no 
qualifiershavebeenappliedbythe reviewer. 

M. Grar=krite mmace m7W oualitv ~erol 

A. Implicate injections were performed where requbxd for all GFAA 
analyses andhadRSD's (or W's) of less than 20% where results were 
akavetheCRDL. 

Yes X No 

Cumnmts: Noccxmerd. 

B. Analysis (postdigest) spikes for GFAA were performed on a$1 
mquind saqles andat the amcmtration rquked. 

Yes x No 

-: No cormwits. 

y- - No- Not Applicable X 

rmmP_nf: All recmeriesweregrm*than40%. 

lo/92 Rev. 12 



Form A 

D. lhepst-digestion (analysis) spike reccverieswere all within the 
85115% control limits for those GFAA analysis sample results that 
werel~than5O%ofthepostdigestspike~t(abso:~). 

yes - No x Not Applicable 

Gmnents: Thefollawingtableisalistingoflaboratory~~samples 
(e.g. I prep blank =, duplicate) that had analysis spike 
recoveries that were not within 85-115%. No data qualifiers are 
rquizd due to these deficiencies. 

Samle Nmber Analvte mrtzent RecQv~ 
selenium 79.2/73.3 

E. b?SA was performed when reqired for GF'AA analysis an3 followed the 
criteria specified in Exhibit E of the Statement of Work,, 

y-- - No NotApplicable X 

ccnranents: NoM!SAanalysesweserequired. 

x. Calculations and TTanscriution 

A. corred:contract/methcdcalculationswereperfoxmed. 

Yes X No 

&IUElltS: No caments. 

B. RaWdataPAS txanscribedaccura~ytosaqleandQC slmlmry sheets. 

yes - No X 

&mmnts: The following is a table of transcription/calculation 
dhmpancies noted by the m&wer during the mutine data 
validationprocess. Capiesoftherawdatapagesshowirgreviewer 
famdmsultshavebemincludedinAttachnentI. 

Laboratory Reviemr 

t!!i%?.m 
fcund 

BlanJcsolid 0.54B.w * 
WHF-2A-!mLlo-SW01 13 p&D date 7/29/92‘ prep date 7/21/92 
wm-2A-sx?4lo-sm1 13 prep da* 7/24/92 prep date 7/22/92 

lo/92 Rev. 13 
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Form A 
-. 

w ma & a,n&ytkaJ. system used in the analysis of these 
samples maintained an acceptable level of PerformanCe tlhmlghout this 
case. 

Yes X No 

ccanments: The in&rum& detection limits (IDL's) utilized by the 
laboratory are vervlcw for a number of anal*. Ina numkerof 
instances the levels tend to be lower than normal background levels or 
baseline noise. Evidence for this is seen in the number of qualifiers 
resulting frcxn blanks (i.e. calibration, preparation, field @ rinsate 
blanks). 

All contract ~tsweremetbythelaboratoryinthepreparation 
ardanalysisofthesaqles inthepackage. 

Yes X No 
-. 

-: No cormrents. 

XIII. Additional Cmmnts 

A. Umssociatedanlunuseddataarenutmarkedassuchbythe - 
1abOratOlZy. 

B. The Analysis Run Logs (Form 14's) did nut shcw the initial . mstrumkcalibration standards as required by sow 3/90. 

c. mesufmazyfomfortheIcP~- Check Sample (Form 4) for 
the ICPanalysis dated 8/1l/92 ws nut fcxnd inthedatapackage. 
Sincetheoalysarrple~ia~withthatanalyticalrunwasthe 
~LaboratoryControlSanple(LLS),noacltionwastakenbythe 
reviews. 

D. 'Iherwi~f~thattheijercerrtsoli&~~usedforcyanide 
quantitation in the soil sanple was 83.43% as opposed to the solids 
valueof81.67%whichwas fandintherawdata. Sincethevalueof 
cyanideinthesanplewas udeh&ed no action~was taken by the 
rwiewr. The appropriate smqle result shculd have been 0.28 U 
n-q/kg instead of 0.27 U q/kg. 

lo/92 Rev. 14 
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Form A 

Definition of Qualifiers 
(used by Data Reviewer) 

The followirq qualifiers are specified for 
Inorganic Data Validation. 

(RI = Rejected - Data are unusable 
P-t)* 

use by the Functional Guidelines for 

(Note: Analyte may or my not be 

(W = Urxletected, but the nuber that is reported as the quantitation 
limit isanestimtedvalue 

(J) = EsCmtedvalue 

The following subqualifiers give further detail of the type and amunt of 
qualification a given data pint has received. 

-H = 

-I = 

-D = 

-s = 

-c = 

-L = 

-B = 

-K = 

xl = 

Exmple: 

lo/92 Rw. 

Qualified due to holding time violation 

Qualifiedduetointerference problems (ICP serial dilution or 33, 
orpooranalyticalspikrecavezybygra@itefumace) 

Qualified due to 

Qualified due to 

Qmlified due to 

Qxilified due to 

wified due to 

Qualified due to 

duplicatecontmllimitsbeingexceeded 

matrixspikerecweriescutsidecontml 
. lnstrurrrent calibration pmblem3 

IfX reaxeries mtsideamtmllhits 

blank etion problems 

negative blank value problems 

:Lilnits 

Qualified for other reasons-kefertothetextOfmerepo~ 

mepemmtm?!cmsyofthezAhminm matrix spike was only 65%. 
UMetecbd values (e.g., Al = 2Oou) will be flagged as foltlow!S: 

Al = 2oOq (UT-S) 

meaningthemmherbeingmportedatthedetedticmlhit 
(2oou)i!3estilwed(w)duetospike remvery prcbleaaas (-6). 

urninum vzihes (e.g., Al=250) willbeflagged 

meaning the reported positive result (250) is estimaW,(Jr) due to 
spike recovay problems (-S). 

15 
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44 SILVER SPRLXG 
-* 
,.y CiRkD RAPIDS i . 

- DocuMEKT NO: WFDEO03.RMW~T 
;-. ENVIRONMENTAL ENGINEERS 8 SCIENTISTS 

: .J .L 
DENVER 

amANIcsDA!rA vALIIyLi?cH- 

case *No. 22211 Project -LevelD 
Site Whitim Field project Name 
contract LaboE3tory -Hi31 Client ABB 
Sample Delivery Gruup (SE) NA Samp1ingmte@! lcmtbYe3rl 7/92 
TypofAnlyses/SpcialRequest Volatiles. Semivolatiles, Fe&icid&l3 

Cllfmt 
sarple &e sarple 

Nabs lratrix V B P 
w-2A-srA10-wll Qs-IO-SJ UBter x x x 
WF-2A-STAlO-SW1 99-10-P, Soil X X X 
TRIPBLwl TRIP LMer x - - 

sarple 

'Cgtrix V B P 

uIF-2A4TAlO-su31MS $+10-M Yter X X X . ’ 
uIF-U-!3AlO-Wl~ 9-10-W kbter X X X 
&IF-U-SlAlO-ZYllK 59-10-W Soil X X X 
WF-2A-SlAlO-~l~ 59-10-B Soil 

#of%lDksAm~~ : 
x x 

2 
Total #of Nntvses: 7 : 6 

V=aPVolstilcr B = CS SeniviolatiLes P = 03 PcsticicWWs 
X=&nlysishesbmpwidd for veli&ticn. 
0 =&nlysis be9 reqmtedpr thsUbsinof -t&y, hamu, mcbtebas raeiwd*wliQtia 
- =&nlysisbm mt vtedpr thcOlaincd Qstcelyor reqrirdtomet criteria 
W = imtrix spike m = mtrix spiks dglicste hq = netrix d.@icste RE = rwmlysis W f diI&cmzr&*s 

Atats: 

1. DsteHlidrcoruakshas 
II. LgLlrrtoryCrahmNiva,Telq)#laLogsd~ 
III. Qalifid Sa@e Rssdts (Fans 1%) 
IV. labPrrtoryHstrix~Sslp(eWsruyFcnm 

Note: 

-- Plasm see&s qalifier sdsrb-qalifier definitiaa 0-d the ta3t w. This s&me of qalifias is intfmMtohelp irdimte 
ths raswaprcbl~~i~casssarpleda~valu~stobtqslifisd 

C.C. JOHNSON & MALHOTRA, F?C. 
12567 WEST CEDAR DRIVE, SUITE 220 l LAKEWOOD, CO 80228 

Telephone (303) 987-2928 . Fax (303) 987-3516 

Quality Service Since 1979 
. . 

. 
L 



Form A 

Applicable SOW 2/88 

QualityControlSumaryPackage 

Case Narrative 
Surrogate Reaweq Sumnary (Form II) 
IG/%SD Sunmary (Form III) 
Reagent Blank Summary (Form IV) 
GC/m Ming and Mass calibration (Form V) 
Intemal standard Area Sunmmy (Form VIII) 

Holding Times (Traffic Reprts, Custody and/or shipping records) 
organic Analysis Data Sheets (Form I) all pages for each sa@e, 

arrangedinincrasingsanplenumberotier 
Reconstructed Ion Chromtogram(s) (RX) 
GCFX -- 
Quantitation Reports 
IQssspectralmta 
EP*w Mass spectral Library search for TIC'S 

standards Data Package 

CurrentListofIaboxatory/I~tectionLimits 
Initial Calibration Data (Form VI) for each instrument 
Continuing Calibration Dali (Form VII) for each hstmment 
Fksticide Evaluation Standards Summary (Form VIII) 
Pesticide/PCs Standards tt&maxy (Form IX) 
Festicide/FC?3 Identification (Fom X) if any positive results 
voziandmAstawaIds ReconstnlctedIonauamatogranrs (RIG) 
VOA and BN?i s+- Quantitation Reports 
Wsticide/pcB Standard cltlromm and Data sym Prhtouts 

RawQCDataPackage 

DFJJPPandBF'Bmassspecbandmasslistiqs 
ReagentBlankK&ta 

0qa-k Analysis me sheets (Form I) 
Reconstructed Ion Chmmtograms (RX) 
Quantitation Reports 
Massspectralmti 

MatrixspikeandmtrixspikeDuplicate ma 
organic Analysis Data sheets (Form I) 
ReconstructedIonchrcma~ (RIG) 
QuantitationRep~ 
ccpcchraMtogramsandm~systempri3wa 

X = Irclu+ in Oata Padcagp 0 = Not Inclukd d/cc Not Availeblc 
W=NotReqked RS=Pr&dedasRes&nissicn 

_I 

IO/92 Rev. 2 
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Form A 

I. Holdim Times 

Sanpleswereatractedandanalymd within holdingtimes spcifi&bythe 
I%nctioml Guidelines for water. For soils the holding times reccgomended 
by SW846, 3rd Elitim (Table 4-1) have been used as guidame. See the 
folluwirq table for a sumarization of sample holding times. 

Yes X No 

-tS: No c!imments. 

Holdim Time Sumaq 

Sample 

99-lo-SD 
99-lo-SmS 
99-lo-SCMSD 
99-lo-SW 
99-lo-Sk% 
99-lo-SKXSD 
TRIP 

-PPKJ 

7/13/92 
7/13/92 
7/13/92 
7/13/92 
7/13/92 
7/13/92 
7/13/92 

VrsR 
7/14 
7/14 
7/14 
7/14 
7/14 
7/14 
7/14 

VQA 
Analysis 

7/22 
7/22 
7/22 
7/21 
7/21 
7/21 
7/27 

Ebctract Analvsis 
7/15 7/21 
7/15 7/21 
7/15 7/21 
7/14 7/21 
7/14 7/21 
7/14 7/21 
NA NA 

Festicide/FCB 
Extra& Analysis 

7/15 7/28 
7/15 7/28 
7/15 7/28 
7/17 7/28 
7J'l.a 7/2a 
7/l? 7#2a 
NA NA 

II. GC!/MS * and Mass Calibration 

A. ~eDFTPPperfommnce resultswereall includedatrA fourkltobe 
within specified criteria. 

B. ?heBFBpb-fOl3IkUCe resultswereall~llJdedandfcundtobe!wmxin 
specified criteria. 

1 O/92, Rev. 3 
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Form A 

e-. 
III. A. Instrument Calibration (VOA and SV) 

1. The imkmmentresponse factor (RRF) datawere reviewed for 
the initial and amtinujng calibrations. '"?11 appropriate 
information was present in the pa&age and all response 
factor-s met the requhed criteria for volatile and 
semivolatile analyses. 

Yes x No 

-tS: The ccm@iantRRFvalues found to be outside of 
data validation specifications and a listing of qudlifiers 
added to sample results on Fonn l's are summarized on the 
attachedTable1. 

2. The percent relative standard deviation (%RSD) data for the 
initialcalibrationsandthepercentdiffereme (%D) data for 
the continuing calibrations were reviewed and all reqcked 
hfomation was provided. 

Yes X No - 

-tS: No cements. 

_- 

3. All %RSD am3 %D values met the SckJ specified criteria for 
volatile and semivolatile analyses. 

Yes X No - 

a. Thea@.iant %FSDand %Dvalues foundtobeoutsideof 
data validation specifications and a listing of 
qualifiers added to sari@@@ results on Fom l's are 
suumrizedontheattaf=hedTable 1. 

b. lb50 ~LRRFforbis(2-Chloroisopropyl)etherinthe 
initial calibration of semivolatile imtrmmt 4000 was 
incorrectlyreportedonFonn6,resultingina%FSDof 
greater than 30% for this CQTlpaclllcl. The reviewer 
recalculatedtheRRFand%RSDfrmtherawdataarkd 
fuund the %RSD. to be within data validation 
specifications. ThecomectKRFforthisccqxxndwas 
xqorted on the continuing calibration form 7B. No 
qualifiers were applied to the sari@@@ data on this 
basis. 

lo/92 Rev. 4 



Form A 

B. IrMxumnt Calibration (Festicide/FCB) 

1. Alllinearitycheckcri~iaweremetwitha %RSD~~&ueless 
than 10% for all quantitation colum cdlibrations. 

Yes X No 

-tS: No comments. 

2. Thebreakdom of 4,4'-DDT and endrinwas less than 20% for all 
evaluation B analyses. 

Yes X No 

-tS: No conments. 

3. The pesticide standard ampunds shaed a %D of the 
calibration factor of no more than 15% for quantitation and 
20% for confirmation runs for all ampmmds identified. 

Yes X No 

-tS: Thelaboratoryperformedsinglecolumnanalyses 
only since no positive results for pesticides/arocloucs were 
detected inthesa~@esormethcdblanh. 

4. The retention time of 4,4'-IXXwas greater than 12 minutes for 
paced coluIlms (except av-101). 

yes - No - Not Agplicable X 

-: No amnents. 

5. 3x2 retention time for the surmgate (DBC) waswithincriteria 
. for every sanple. 

Yes x No 

,f@-- IO/92 Rev. 5 
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Form A 

Iv. Blanks 

A. ~~~Blank-Theblankanalyseswerereviewed. The frequencyof 
methodblankextracrtionsandaralysesandthecontaminantsfoundin 
blanksampleswere all within spscifiedlimits. 

Yes X No 

camments: Conlxminant quantities found in czakract=wmpliant 
laboratory preparation blanks and a listing of qualifiers added to 
sample results on Form l's are summrizedonthe attachedlkblel. 

B. TripBlank-The associatedtrip/travelblankcontainedcontaminants 
whichaffectedsamples inthepackage. 

Yes X No None Identified 

-tS: The following table lists the contaminated trip blanks 
found inthedatapackageandthecontaminmtquantities reported. 
The associated samples found in the package, which have been 
qualified due to contamination potentially having occurred duri.q 
handlingand/orstorage, arealsoshom. 

Associated 
Blank ID san0Jle.s 

Methylene Chloride 99-lO-SD, 
99-lo-SW 

C. OtherBlan&- The following table lists other blanks indicted by 
the client as beingassociatedwithsan@es inthis data package. 
Sampledatahasbeenqualifiedby~rwi~basedontheresults 
of the rinsate blanks: hmev8r, no additional qualifiers were 
requimdduetothe fieldblank. lMseblankswereva.lidated and 
reporbd with data package #22225. 

BlankID/Wm 
99-SW SD-RB*te 

Analvte 
Methylem chloride 

Di-n-Iqtylphthalate 
27 
14 

IO/92 Rev. 6 

99-SW SD-FB/Field 
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Form A 

V. sunrosateRecovery 

The surrogate recoveri=were reviewed. The recoverieswere all within 
specified QC criteria. 

yes - No X 

A. samples found to have surrogate recuveries outside specified 
criteria are summrized onTables land 2. Data qyalifiers, when 
mcessaq,areirdicat&onTable2. 

B. Thelaboratoryus& inappropriateconcmtrations for the surrogate 
in volatile initial calibrations. Ratherthanaddingsurragatesat 
concentrations of 20, 50, 100, 150 ami 200 cu3/L as specifiedlin SOW 
2/88, the surrogates were added at 50 ccg/L for aIU calibra+&m 
levels. This deviation is considered to be non~liant; Rcwever, 
noqualifierswereaddedtothesampledataonthisbasis. 

VI. MatrixWke/MatrixsDike~licate WWMSDI 

?h8lEiiXiXSpib~IMtrix@k8 duplicate recovery data we322 reviewed. 
Thespikeswereperfom&andn&all reammded qC specificatims. 

yes - No X 

-tS: 

A. Sample rnmber 99-lo-SD was used for the soilMS/WD. Sa~@e! rmber 
99-10-M Was used for th8 water MS/MSD. 

B. me followingmqmunds, indicatedbyanasterisk(*),werefoundto 
beartsidesoW2/88 controllhnits: 

- iifE!Ee 99-lo-SW 
T0lUEne 
PbIOl 
a-cm-1 
1,4-Dicbloro?xnzene 
N-NiN-n-prcgyhnine 
1,2,4-Trichlombenzene 
-I@-= 

72*/80 
27/16 
54/34 
40/27* 
61/41 

38*/26* 
49/35* 

mntrolLimits 
BED Rec.- 

7 76-127/11 
11 76-l25/13 
51* X2-110/42 
45* 27-l23/40 
39* 36-97/28 
39* 41-116/38 
38* 39-98/28 
33* 46-118/31 

.T-: 
lo/92 Rev. 
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VII. 

VIII. 

Ix. 

Form A 
_- 

Noqualifie~~were addedtothesampledataonthebasis of MS/ED 
recoveries orRpDvalues outside amtrollimits. 

Field Delicate Results 

This package contained a field duplicate sample. 

yes - No X Not identified 

COIlW3ltS: No comoents. 

Internal standard m3) Ferformance 

Theirkemalstandard resultswerereviewedforconsistencyinresponse 
(area counts) and retention time. Allsanpleinternalstm%rdsshmed 
adequateperfo- andconsistency. 

Yes X No 

-tS: No comments. 
-- 

idmtifying XL axqcmr& frcan the s3mple data. 
report&aqoundsmatchedtheretentiontimeand, 
mass qectral profile. 

Yes x No 

-: Nocozmees. 

In all cases, the 
when applicable, the 

IO/92 Rev. 
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/ X. 

XI. Tkntativelv Identified 0mmomds ITIC1s) 

Form A 

Cuantitation and Remrted De-ion Limit 

Quantitativeresultsandreporteddetectionlimitswerereviewed~~were 
detemimd to be a ccurateexce?3tasnatedintireportthatdatahas 
been qudLified. 

Yes X No 

-tS: The reviewer found that the sample weight for 99-lo-SD was 
reported incorrectly as 1000 g on the semivolatile Form 1's. The correct 
weight of 30g has been written in by the reviewer on the Form 1's. The 
sample results, as reporkdbythelaboratory, werenotaffectedbythis 
tmxxzcription error and no qualifiers were added to the sample data on 
this basis. 

mti for reported tentatively identified mqounds wemreviewedar~dfcmmd 
to met quantitative and qualitative criteria. 

Yes X No 

All TIC?s not attrihtable to blank contamimtion have been 
ZE by the review8r as tentatively identified and of e&m& 
amcmtration (J-N). Any TIC's reported in samples that are also 
identified in associated blanks have been qualified as W-EN. Any TIC's 
identified as aldols have been qualified as W-AN. 

XII. SvstemEerformance 

Th8i.mtnmmtal.andanalytical~usedintheanalys~of~~ 
sa@esmahMnedan acceptablelevel ofpezfoxmanmtIwu@cut~ 
case. 

yes - No X 

-: See Section III.A.3 for the discussion of an initial 
caliblBticnp3xuem5. 

lo/92 Rev. 

. 
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Form A 

XIII. overall Assessment of Data in the case 

Data have met analytical cpality criteria and are within applicable 
guidelinelimitsex~~wfierequalifiersarenotedwithinthisreportas 
being required. 

Yes X No 

-tS: No -ts. 

XIV. ContractReaubments 

Yes - No X 

-tS: See Section V.B. 

XV. Generalconlments 

No cxmments. 

- 

10192 Rev. 10 
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Form A 

ExpLANATIONOFOXANICSD&TAQUALIEEX?S 

P--. For the purposes of this data review d ocment the following code letters and 
/ associateddefinitions are provided: 

u - 

R - 

W-B - 

1) 

2) 

3) 

J-B - 

J - 

J-C - 

J-H - 

J-S - 

J-I - 

J-E - 

J-M - 

J-N - 

J-A - TIC identified as an aldol condensate. 

lo/92 Rev. 11 

'lhemterialwasanalyzed for, butwasnotdetected. Theassociated 
numerical value is the estimated quantitation limit. 

Qualitycontrolindicates thatdataarenotusable (i.e. wmpourd 
my or my not be present). Resampling an3 re-analysis are 
necessarytodeterminethepresenceor absenceoftheanalyteinthe 
sample. 

~e~isconsideredtobeundetectedandthevdlue~~ 
is an estimated detection limit because the impound was iderxtified 
in the laboratory blank as well as in the sample. The value of this 
reported detection limit (DL) is detemined by the amount of the 
ccRnpoundfouMinthesax@e: 
the sample value was less than the CRDL: the DL is reporkd as 
c?qUd tothemL. 
the~le~uewasgreaterthanCRDLbutlessthan5Xtheamowrt 
of the cmpound found in the laboratory blank (less than 3.0X for 
methylene chloride, acetone, 2+utanone, toluene and phtd&Lates): 
the DL is reported as eqal to the reported sample Idue. 
the samplevalue was grater than 5X the laboratozy blankvalue (10X 
for cmqomds noted abme): see JB qualifier. 

The reported value is an estimated arm.&. IheccanpoUnd~ 
detected in the blankand the quantity reported in the saI@e is 
greaterthaIl5Xthe amount found in the blank (greater than 10X for 
ab-ccrmpounds). 

Theassociatednumericalvalueisanestimatedquantity~~usethe 
amount detected i.sbelow.the mquireddetectionlimits or because 
quality control criteria were not met. (See qualifiers listed 
below) 

The value reported was estimatea due to instrument calibration 
pmblelns. 

The value reported was estimated due to holding time ViOlatiCYn. 

?hevaluereportedwasestindeddueto sumgate ornkatrix spike 
remveryplmbl~. 

Ihevalu8repo~wasestimatedduetointernalstandard~~ 
deficiencies. 

lh8valuezeportedwasestimatedduetointerfermce prcblems. 

Benzo(b) and Benzo(k) Fluoranthene not separated due to matrix. 

Tentative identification of a ccpnpcRn?d. Eesalqling and m-analysis 
wmldbe mcesmxy for verification of identity. 

. 



CCJM 
ENVIRONMENTALENGINEERS 8 SCIENTISTS 

SILVER SPRING 

GRAND RAPIDS 

case No. 22211 Project NEEiJilkVdD 
Site Whitim Field Project Name Whitim Field -RI/F!5 Ebase IIA 
mrTtract Ialxxatoq aml Hill Client ABB Envi,mnmmtiil 
Sample Delivery Gracq? (SE) 22211 saqling Date(~ear) 7/92 
TypeofAmlyses/SpecialRequest TALMetalsandCmnide 

sarplc serplc we 
lbtrix 1 D c Matrix 1 0 C 

WIWA-STAlO-SxJl Sail X - X UIP-2A-sTA?O-QM YBter x - x 

. -ay=sarpla, 
!JiF-zA-51A1O-SKl1l3~~ Soil X - X UIF-i!A-SlAlO-SKllIZI, lbter X - X 
LHF-2A-!3A10-801H5 Soil X - X uIF-W3TA1O-su)lRS ustr x - x 

#ofsJrpl~~lMed: 2 - 2 
Total t of Arl3lbses: 6 - 6 

I= a.P Total cktals D=QPDissolvedl4ttalo C=WcyCni& 
X=kntysishas bsmpwvi&d for validatim. 
O=k7~lysis ~e6 reqestdpr theChainufQstu$,~,m&abas rueid favaticbtim. 
- =Anetysis ~~~trcqstedpr thatiinof Qdtodya v@rdtoneetcritair. 
Cs = rmtrix spike m = mtrix spike dqiicatt kp = ptrix dglicattc RE = raralysit DL=dibtimasfysis 

contractual violations fam3? 
Tpoactionmqueskd? 

ReIlWh: . 

At-: 

-- Plarsc see&a qalifia d wlifia dcfinitias m the 1st pge. lhir sbw of qslifia is intmkdto hclp@licatc 
theraascrsa~xdlcm hi& case~cwlua tobcprlifid. 

CC. JOHNSON & MALHOTRA, PC. 
,I2567 WEST CEDAR DRIVE, SUITE 220 l LAKEWOOD, CO 80228 

Telephone (303) 987-2928 . Fax (303) 987-3516 

Quality Service Since 1979 

. . 



Form A 
-- 

x 
x 
x 
x 
x 
x 
x 
x 
-EL 
x 
x 
NR 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

Ino-c Data 

Inorganic Cwer Page 
Inoqanic analysis data 
Initial calibration and 

sheets (Form 1) 
GziLibration verification results (Form 2A) 

Continuing calibration verification (Fom 2A) 
CRDL Analysis (Form 2B) 
Blank results (Form 3) 
ICP interference check sample (Fom 4) 
Spike results (Form 5A) 
Post-digest spike results (Fom5B) 
Euplicate results (Form 6) 
Labo~~toryControlSample (LCS)Rwilts (Form7) 
Standard Addition Results (Form 8) 
Serial Dilution Results (Fonn 9) 
lZn&rmmt Detection Lhits (Fom 10) 
ICP Interelement Correction Facto= (Form 11) 
ICP Linear Ranges (Form 12) 
Preparation T&g (Fom 13) 
Analysis Run Icy (Form 14) 
Rawdata forszunples 
Raw data for calibration star&&s 
Raw data for blanks 
Rawdata forICPqualitycontm1 (IcSandSerial Dilution) 
Rawdata forspikes 
Raw data for duplicates 
Raw data for LLls 

Contract sew 3/90 

CcanpletenessChecklist 

Rawdata forgra@itefurnaceAA 
Raw data for mercury analysis 
Rawdata forcyanideanalysis 
Fercent solids calculation - soils only 
Sanpleprep/digestionlogs 
Traffic Reports/Qlain of Custody -or tracking records 
Saqledescription 
Casenanative 

X =Incl~inOriginalD0taPackage 
0 =Not~WedaM,/orNotAvailable~ 
NEt=NOtrequired 
Rs =FmvidedasRm&mission 

lo/92 Rev. 2 

. 



I. 

II. 

Deliverables 

Form A 

All deliverables were provided as specified in the statement of work. 

Yes X No 

-IS: No comments. 

Detection &nits 

All~~metthecontsact,requireddetectionlimits (CRDL). 

Yes X No 

-: No came&s. 

III. Holdinu Times 

All4OCFW.36 zzcammded holding times for water sa~@es, as specified in 
the Functional Guidelines were met. Thewaterholdingtimes havebeen 
ap@iedto soilmatrices, if applicable. Holding time is based on date 
sampled to date of analysis (with collection date not inclusive). 

Yes X No 

-tS: No -. 

Iv. Calibration Oualitv cXmtm1 

A. All initial in&mmmtcali.brationswereperformdasspecified in 
the elmrent of work. 

-: No-. 

IO/92 Rev. 3 
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Form A 

B. 7% initial calibration verification 
calibration verification (CCV) standards 

(ICV) and continuing 
wemanalyzedasrequired 

andhadrecaverieswithinthecontractspecifiedwntrollimits. 

Yes X No 

-tS: No connnents. 

C. ?heCRDLCheCkStdMa&S (concentration = 2xCRDLforICPandUCRDL 
for GFAA) were run at the contract specified frequency for the 
333quhd analytes. 

Yes X No 

-tS: No cxmments. 

D. me2xcRDLcheckstandard for IB (CRI) &Cbitedrecmeriestich 
~~~thatlinearityprobl~arenatlikelyatthelawerendof 
the calibration me. 

YeS - No X 

-tS: Formngamseandzinc, thedifference between the true 
valueoftheCRIstar&rd 
times the IDL. 

andtheamuntfou&isgreaterthanfive 
ThisiMicatesthat~leresultsreport&atthe 

low et33 of the cume (i.e. near the IDL) my be hwcurate. 
Hmever, since there arenocontmllimits established forthe 
m3cavqofthisstandard, 
reviewer. 

no qualifiers have been added by the 

E. ?helXC!RDLcheckstandards for GFAA (CRA) &xibitedvalues which 
indicatethatanadequateresponsewasfcundatthelwendofthe 
calibration curve. 

W: No -ts. 

lo/92 Rev. 4 

. 



Form A 

V. BlankCmlitvC!ontrol 

A. The initial calibration blanks (ICB) amI continuing calibration 
blanks(ccB)w~analyzedasrequiredan3werewithinthecrontsac=t 
speoifiedoontrollimits. 

Yes X No 

1. The following is a table of samples, analytes, blankvalues 
andqualifiersassociatedwith a contractuallyaxxpliant ICB 
or CCB standad that exhibited contaminant levels or negative 
valuestichaffectrepxtedsan@eresults: 

Sample 

WHF-2A-STAlo-SW01 

Sample Blank 
Analvte Value Value Wifier 

chromium 2.lB w/L 'W-B 
Arsenic l.OOU /q/L W-K 

WHF-2W3TAl.o-SD01 cadmium l.OB q/kg 4.6B,4.2B UT-B 

2. When blank results with negative values are report& and 
sample results are either less than fivetimes the absolute 
valueoftheblankorundetected, there exists thepossibility 
thatpasitive~u~~ybebiasedlckJandundetectedvdlues 
mybefalsenegatives. Sanples affected have been qualified 
asesthnated(JKorU7K). 

3. abaltand mercury were fouM in both the calibration and 
preparation blanks. Results have been qualified under the 
pmparation blank section to avoid repetition. 

B. Aprepamtion blankwas prepared amI analyzed at the amtract 
speoified fmquency. 

c. Allanalytes inthepreparationblahkwwxbelcwthecRDL. 

Yes X No 

W: Noaxmnts. 

IO/92 Rev. 5 



Form A _-. 

D. !Ihe absolute value of results reported for analytes in the 
preparation blank met the Functional Guidelines specified criterion 
of less than the instrument detection limit (IDL). 

yes - No X 

-tS: 

1. The following is a table of qualifiers, analytes, blankvalues 
and saqles (with analyte value from the IDL to five times 
the blank amount) associated with a axkractually compliant 
preparation blank that exhibited contaminant levels or 
negative values which affect reported sample results:. 

Sample 

h?HF-2A-SrAlo-SW01 

Sample Blank 
- Value Value pualifier 
Eeryllium 0.24U @q/L -0.46B WL W-K 
cobalt 1.6U j.Kj/L -2.12B w/L W-K 
SOdilXO 3030B jq/L 756B j&q/L U-B 

z 
6.0 /q/L 1.45B ,q/L W-B 
0.17B jq/L 0.172B w/L W-B 

WHF-2A-STA-lo-SD01 Calcium 83.5B ny/kg 3.21 w%l W-B 
sodium 193B q/kg 117B q/kg W-B 
VaMdium 0.93.B mg/kg -0.26B q/kg J-K ,r_ 

2. When blank results with negative wues are reported and 
sazrple results are either less than five times the absolute. 
~ueoftheblankorundetected,thereexiststhepossibility 
~~~itivevalues~ybebiasedlcrwandundetectedvalues 
maybefalsenegatives. Samples affectedhave been qualified - 
asesthnated(JKorUJK). 

3. Blankresultswhose absolute valueswemgreatertkmtheIDL 
were reported.for aluminum, barium, calciumand iron in the 
watermatrixarr3ironandleadinthesoilmatrk Huwever, 
no srurple result qualification has occumedbecausethe 
associatedsanpleanalytevaluesweregreaterthanfivetimes 
the blank amount. 

4. cadmiumwasfoundin 
blank for the soil 
qualified under the 
repetition. 

bgth the calibration and preparation 
matrix analyses. Wsults have been 
calibration blank section to avoid 

IO/92 Rev. 6 



Form A 

E. The package contained other types of blanks submitted to the 
laboratory with the field samples. 

Yes X No Not Applicable 

1. The folldng list shows the other types of associated blanks 
andcontaminants foundinthsebhnks. Data has been 
qualifidby the reviewer due to conmts reported in 
theseblanks. 

Blank TWX/ID 
Field Blank/99-SW/SD-FB 

Analvte 
Aluminum 
Barium 
Calcium 

Lead 
Nickel 
scdium 
zinc 

tu 
-k3 7.P . 

0.58B 
237B 

40.818 
l.OlB 

22.4l3 
397B 

8.PjB 

Equimt Blan$/99-SW/SD-F@ Ahminum 
Barium 
Calcium 
-uln 

2% 

Ez 

L!iziE- 
zinc 

57.813 
l.ll3 

272B 
2.013 
2.613 
4.813 

26.16B 
2,213 
1.713 

855B 
14.413 

2. The followirg is a table of samplespnd analytes reqkhg 
data~ifiers~toreiported~inther~~~op 

-* field blank. Thesanplesandanalyteslistedbelowwere 
reportedtobelessthnfivetimstheamountreportedinthe 
blank. 

Wle Blank 
Samle Qualifier 
WHF-2A--O-SW01 Alulninum ll4B pgjL 28.7B WC/L UJ-B 

calcium %lB&lL 237BwL 
2.OB ccg;rL 4.8B WL 

WfiF-2A-SXZUO-sM)l Barium 0.86 B mg/ky 0.27 B mgi/lag UJ-B 
ctlrcmium 0.62 BI@&J 0.49 Bny& UJ-B 

IO/92 Rev. 7 
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Form A r.... 

wHF-2A-~0-sw01 
(continued) 

WHF-2A-STAlo-SD01 barium 
chrconium 

z 

sample Blank 
Alnount -t 

2.0 /q/L 4.8 B /q/L 

0.86 B xy/kg 0.27 B ny/Xg 
0.62 Bmg/Iq 0.49 Bq/Iq 
1.9 B mg/kg 1.2 B mg/kg 
2.5 nq/lq 0.54 Bny/kg 
1.5 Bny/kg 0.42 Bmj/kg 
3.9 Bmg/kg 3.5 Bmg/Iq 

pualifier 

W-B 

W-B 
W-B 
W-B 
W-B 
W-B 
W-B 

3. ~~,leadandsodiumwerefoundinthecalibrationand/or 
preparation blanks for the water matrix analyses. Results 
have been qualified under the calibration orpreparationblank 
section to avoid repetition. 

4. Calciumandsodiumwerefoundinthepreparationblankforthe ,_ 
soil matrix analyses. Results have been qualified under the-- 
preparation blanksection to avoid repetition. 

VI. Aocuracvstatements 

A. Ihematrix(preiligest)spikefmquencywasme~ 

Yes X No 

ramumfs.: sanples ~-~-~o-swo1and~-~-~o-sDo1w~used 
asthematrixspikesm@es. 

lo/92 Rev. 8 



Form A 

B. Matrix spike recoveries were within contract specified control 
limits (75 - 125%). 

yes - No X 

c!ament.s: 

1. me following is a table of samples, amlytes, r7xuvez:ies and 

qualifiers associated with spike recoveries outside of the 
contract specifiedcontmllhits: 

sampl- 
Affected Matrix Analvte Rec5Jw 9ualifier 

WHF-2A-!3TAlo-SD01 Soil 152.8 J-S: 

2. Theresultassoc' lated withtheanalytehavingahighrecovery 
maybebiasedhigh. 

C. Allanalysis(pstdigest) spike requircrmentsweremetforth.eabm 
samples that rquired W1 flags. 
analyses. 

This is not reqired for GF&. 

yes - No - NotZq&kable x 

(XJmmnts: Not2cmmmb. 

D. Ihelahmatory contmlsanple(LLS) frquencywasmet. 

Y=X~- 

W: No -ts. 

-: No calments. 

lo/92 Rev. 9 
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Form A _ 

VII. Precision Statement 

A. Thematrix (predigest) duplicate frequencywasmet. 

Yes X No 

Caments: SaqlesWHF-2A-STAlO-SWO1andwHF-2A-STAlO-SDO1wereused 
for duplicate sample analysis. 

B. Matrix (pre-digest) dQplicate differences were within contract 
specified control limits (520 RFD or f CRDL for results less than 
five times the CRDL). 

yes - No X 

1. The followh3is a tableof qles, analytes, differences and 
qualifiers akociated with du&&te 0or;trol limits that are 
exceeded as specified in theR.mctional Guidelines (RPD+.20% ,__ 
or f CRDL for waters, RFD k 35% or ?r 2xCRDL for soils). 

2. me laboratoxy has 

Control Diffmance 
L&nit or RPD Qualifier 
35% 139.4% J-D 

correctly flagged aWmi.num results - _ 
associatedwiththeduplicateanalysisofsaqleW-2?bSTAl0- 
SD01 with a 11*8t. However, for this Sample, the duplicate 
diff-(sj for the above analyte(s) were within the k 35% 
or~2xc1RDLcontrollimitsallawedbydatavdlidationforsoil 
sallI@es. Theassociatedsanpleresultswere, therefore, not 
qualifiedbythedatamhwer. 

c. Thispackageconhimda fieldduplicate. 

YeS mx Not Applicable 

lo/92 Rev. 10 



Form A 

VIII. ICPQualitvContml 

A. Serial dilution frequmcywasmet. 

Yes X No 

corronents: SanpleswHF-2A-ST!AlO-SWO1andWHF-2A-STAlO-SDO1wereused 
for serial dilution analysis. 

B. Differences forthe serial dilutionwerewithincontract specified 
control limits (10% difference). 

yes - No X 

CoaTpnents: The follcrwing is a table of sanqples, arglytes, 
differences and qualifiers associat42dwith a serial dilution result 
outsideofthecontmct specifiedcmtmllimits: 

sampl- 
Affected Matrix 
WHF-2A-mo-SW01 Water 

Fe-cent 
Difference 

37.8 
pualifier 

J$-- 

IlTOIl 26.4 J-I 
sodium 92.9 J-I - 

Alunlinum 13.0 J-,1 WHF-2A-mo-SD01 soil 

C. The interference 
frequency for all 

check sanple (ICS) was run at the rquirtxl 
IzquiEdIcsanal~. 

Yes X No 

D. ICSpercentrecaveryresultswerewithincontractspecifiedcontsol 
limits. 

Yes x No 

Cbmnmts: No cmments. 

10/92,Rev. 11 

. 



Form A -- 

E. Results forI6analytesnotrequiredtobepresentinagi~~ ICS 
&anda~Awerewithkacceptablelhnits. 

yes - No X 

Ccmmznts: Forantimony,barium,cadmium,c&alt,copper,nickeland 
vanadium, the values reported irdicate that interference correction 
factors may not have been properly establishe3 aM/or applied. 
These analytes were reviewed individually in each sample to 
determine any potential interferent affects. Since potential 
interferent analyte concentrations in samples were beluw action 
levels for qualification on the basis of ICP interferences, no 
qualifiershavebeenappliedbythe reviewer. 

Ix. Gratite Furnace (GFAAI OualitV Control 

A. Dupiicate injections were performed mere mquired for all GFAA 
analyses andhad FSD's (or CVs) of less than 20% where results were 
abwetheCRDL. 

Yes X No ,2--. 

coarpnents: No cmments. 

B. Analysis (post+Jigest) spikes for GFAA were performed on all 
requkedsaqlesandatthe amcentmtion requir&. 

YeS X No - 

-: No aYmments. 

c. sanpledilutionardrespiking~perfonaedonallsampleswithan 
initial. spike recavery of less than 40%. 

yes - No - Not @licable X 

cXmumts: Allreameriesweregreaterthan4O%. 

IO/92 Rev. 12 

. 



Form A 

D. Ihepst-digestion (analysis) spike recoveries were all within the 
85-115% ccntrol limits for those GFAA analysis sample results that 
werelessthan50% ofthepost digestspikeammnt (absorbance). 

YeS No X Not Applicable 

Wts: 
(e-g-t 

The follcwingtable is a listing of laboratory Qc samples 
prep bl=k m, duplicate) that had analysis spike 

recoveries that were not within 85-115%. 
required due to these deficiencies. 

No data qualifiers are 

Sanmle Nmber AMlvte FWxentRecovem 
Selenium 79.2/73.3. 

E. MSA was perfozmed when required for GFAA analysis and followed the 
criteria specified in Exhibit E of the Statement of Work. 

yes - No - Not Applicable X 

-tS: NoIGAanalyseswserequired. 

X. Calculations and Transcrbtion 

A. correctcontract/methodcalculationswereperformed. 

Yes X No 

-tS: No ccanments. 

B. RaWdZltaWE4.S transcribedaccuratelytosampleandQCsunumrysh~ts~ 

yes - No X 

Copiesoftherawdalxipages shmhgrwiewer 
famdresultshavebeenincludedinAttachmentI. 

onBlankSolid 3' 
WHF-2A-STAlo-SW01 13 
WHF-2A-SAlo-SD01 13 

llabontory Reviewer 
Analyte f&- 

0.548U rrrg/lag 0.54B mgJkg 
fig%: pmp date 7/29/92 prep date 7/21/92 
cyanide prep date 7/24/92 prep date 7/22/92 

lo/92 Rev. 13 
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Form A -- 

XI. w Ferfonrance 

me at.d. and analytical systems used in the analysis of these 
samples maintained an acceptable level of perfomance tzhmughout this 
case. 

XII. ContractReauirements 

Yes X No 

&mnents: T&e inkmment detection limits (IDL's) utilized by the 
laboratory are vervlm for a number of analytes. Ina numberof 
. ustames the levels tend to be lcwer than normal background levels or 
baseline noise. Evidence for this is seen in the number of qualifiers 
resulting from blanks (i.e. calibration, preparation, field and rinsate 
blanks). 

Allaxkract requirements weremetbythelaboratozy in the preparation 
andanalysis of the samples hthepackage. 

Yes X No 
- 

-: No amments. 

XIII. Additional Commmts 

A. Umssociated and unused data are mt marked as such by the 
laboratory. 

B. The Analysis Run Logs (Fom 14's) did not show the initial . mstmmmtcalibration&ar&xds as requhed by sow 3/90. 

c. !IhesunmmyformfortheICPInterference Check Sanqle (Form 4) for 
the ICP analysis dated a/11/92 ms mt found in the data package. 
Sincetheonly sanpleassociatedwiththatanalytibl. runwasthe 
aqueasLabomtory CantrolSanple (uS),noactionwastakenbythe 
IBVi-. 

D. Thereviekr fandthatthepercentsolidsresultsusedforcyanide 
quantitation in the soil qlewas 83.43% as cpposed to the solids 
valueof81.67%whichwasfaundintherawdata. Sincethevalu@of 
cgniiin the qle F urkletected no action was taken by the 

The a~rcpr~ate sanple result shmld have been 0.28 U 
nq/lq in&ad of 0.27 U nqjkcj. 

lo/92 Rev. 14 
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Definition of qualifiers 

Form.A 

(Us&by Data Reviewer) 

T%e following qualifia,are specified for use by the F'unctional Guidelines for 
Imrganic Data Validation. 

(RI = Rejected - Data are unusable (Note: Analyte may or my not be 
Pr==m* 

WJ) = T.hdetected, but the number that is reported as the quantitation 
limit isanestimtedvalue 

(J) = Estimatedvalue 

Ihe following subqualifiers give further detail of the type and ammnt of 
qualification a given data point has received. 

-H 

-1 

-D 

-s 

-c 
/@--- 

-L 

-B 

-K 

-Q 

Ekaqle: 

Qualified due to holding time violation 

Qualified due to interference problems (ICP serial dilution or ICS, 
orpooranalytical spike -=Y by graphite -=I 

~ifi~duetoduplicatecontrollimitsbeing~~~ 

Oualifiedduetomatrixspikerecoveriesoutside ccmtmllimits 

Qualifieddueto instrmmtcalibrationprcblems 

Qudlified~eto~recoveriescxrtsidecontrollimits 

Qualified due to blank contamination problems 

Qualified due to negative blank value problems 

&alified for other reasons-refertothetmctofthereport 

ThepexentrecoveryoftheAlmninm matrix spike was only 65%. 
Undetected values (e.g., Al = 200u) will be flagged as follmsx 

Al = 2oOu (W-S) 

maningthenu&erbeingreportedatthedetectionlimit 
(2OOu) is estimted (W) due to spike rewvw prcblems (-S). 

~~d.pitive Aluminum val,ues (e.g., Al = 250) will be IElagged 
: 

Al = 250 (J-S) 

mBaning the reported positive result (250) is estimated (J) due to 
spike recovery pmbkms (-S). 

IQ/92 Rev. 15 



!CABIEl 

tiaxmaq of Sample Data Qualifiers 

f=#/-= 22211/22211 SiteName Whitins Field 

Sample ID Matrix Na V Ba Mn Zn 

WHF-2A-SlXLO-SW01 Water UJBI 

WHF-2A-mo-SD01 Soil ull3 JK b 



ENVlRONMENTALENGlNEERS&SClENTlSTS 

SILVER SPRING 

GRAND RAPIDS 

‘XJM IxxliMEKT NO: WFIK;006.&j;;; 

Case No. 22212 Project NEESALIZV~~C 
Sib Whitim Field I@.S Project Name 
ContractIabxatoxy cH2MHILLm Client 
Sample Delivery Gmup (SE) 22212 Samplhg lkte~nt&Wzar) 7/92 
Type ofAnalyses/Spcial Request TAL Metals. Cvanide 

z 
brple sarple 
Matrix 1 D C H0trix 1 D C 

99-11-W batfir x - X 
w-11-9, soil x - X 
w-lo-sv bater x - X 
W-10-5) soil x - X 

#of !alDksh3lned: I - 
Total # of Aralvzed: 4 - 1 

T = 0.P Total hs.als D = CW Dissolwd &tals C=UC+de 
X =Andysishast.empr&& fcrwlidstia 
O=hlysis ms -tedper theQlsinof Qtod/, hcaeer, m&tams reeeiwdfcrwlidaticn. 
- = Arelpis wasfmt reqrestedpw the Chain of mt&qa mcpiredtoneatcritaia. 
c6 = natrix spike w) = mtrix spike dglicate 0.q = nntrix dplicatc E = mrmlysis DL = dituticn aelysis 

IMaReviews Lawrence Yee PT mte ! 
&Jem.lvnGuthrie/R&erSi.&f - 

493 
QAReviewby mte 
CCJM psprcnml by '- Rid-lard ch~~~'~,C 

I,%% 0 ;,/ci .3 
Date ;/y7.1 

Qntracbal violations faxd? yes - m-x- Not -1. 
Laboratory case narrative attached? Yes X No NotAvail. 

Remrks: mies ofcorres#>ndencecomerninuresuhnissionsareattach~9. 

I. LabrataycasCWratiHs,TeleFi#rLcg3adcorrcsprrrjerer 
Il. Qalificd Smpte Rwults tFcnn 1%) 
III. LabastccyebtrixQCS@leSLmnrvyFaRs 

-w TheLeACDa~Vali&timti&lirr~ ap spcifi&intEESRa)nmmts,~ff 7 oalJmtt&.EESA20.2-om) hew! 
bca~b/thc&tamviaaisahsisfarwiari~ the&taaJqplyi'rgfl~,euqt a,spceifimllymtcd inreview 
comacs. 

12567 WEST CEDAR DRIVE, SUITE 220 l LAKEWOOD, CO 80228 
Telephone (303) 987-2928 l Fax (303) 987-3516 

Quality Service Since 1979 



CCJ?d DocuMEKll NO: WFTDSOO6.RVW 

Case No. 22212 Project NEFSALevelC 
Site Whitim Field NAS Project Name 
ContractlAboratory cH2MHIl;tMc;M Client 
Sample Delivery Group (SIX) 22212 sampling mte~nthpar) 7/92 
TypeofAmlyses/SpcialRequest TAL Metals, Cyanide 

sarple saple ssrple 
Matrix T D C *trix T D C 

w-ll-su betel- x - X 
w-11-9) soil x - X 
w-10-S mter x - X 
w-10-s) soil x - X 

#ofsmvleshmlvreJ: 4 .- 4 
Total #ofPmlned: 4 - G 

1 = CLP Total Fletals D = CLP DissolMd Metals C=ClPQmida 
X =Fmlysis has hp-wi&tfor~lidatiu7. 
O=hlpis was reqmstedpw*Cbainof Qst*, hcwwar, mcbtaws receivadfwwLi&tim. 
- =hlysis uasmt reqastedpw theChainof CustozJyor refqiredtomet criteria. 
F6 = matrix spike F(s) = mtrix spike dplicate Dq = matrix ckplicate RE 3: nzanlysis DL = dilutim mlysis 

Data Rmiewer Lawrence Yee me 
QAFWiewby JeralvnGuthrie/RouerShn Date 
-&T-by Richard cheathaln mt2 

contractual violations found? yes - m-.x- Not A&@. 
Labratoxycasenarrativeattshed? Yes X No Not Avail. 

A-: 

I. L&oratayCaseNarratins,TelqhmLoosenJCcmqmhe 
If. tUlifid Sqle Rewlts (FormlW 
III. LahratayHatrixQCSa@eSmmyFms 

** 

** Plume see data flaggirg Minitim m the 1st pese of this rqmrt. _- 



Form CN-U 

I. Deliverables 

All data deliverables as specified for NESA Level C quality control were 
foumlinthepackage. 

YeS - No X 

-ts: See the following Level C Data Deliverables Checklist for a 
listingofthe Forms anddata found inthepackage. 

x Includedinpackage 
0 Not includedard/ornotavaUable 
NR Notapplicableornotrequked 

providedas resuhu Rs 'ssion 

x Qse Narrative 
Sanpleresultsda~sheets (Formlorsprmdsheet) X 

x CLJ? data flags used by laboratory 
x Initial calibration and calibration verification results (Form 2A or 

equivalent) 
Rs Initial cdLibrationa&edata (notaNEESArquireddeliverable) 
Continuing calibration verificqtion (Form 2A or equivalent) X 

x 
x" 

Continuing calibration blanks-lo% freqycy (Form 3 or equivalent) 
~~blankresults (Form3 oreqmvalent) 

0 
erence check sanple (Form 4 or equivalent) 

NR 
Matrixspikeresults (Form5Aorequivalent) 
Rst-digest spike sanple recoveq for ICP (if needed) (Fonn 5B or 
equivalent) 
Duplicate results (Form 6 or equivalent) 0 

x Blank spike/laboratory Control sanple(s) with =ch barn (Form 7 or 
&ti=W 

Serialdilutionmsults forICPanalytes (Form9 orequivalent) NR 
Holding times sumnary fom (Form 10 or equivalent, i.e. Forms 13 and 14 X 
fran EpA-cLs Sow 788 and 3/90) .. 

x ulai.nofalstodyReco~ 

lo/92 Rev. 2 



Form CN-U 
/-- 

II. Holdim Times 

Sampleswereprepared and analyzedwithinhold.ingtime specifiedbythe 
EESA data validation guidelines. Holding time is based on date sampled 
to date of final analysis (with collection date not inclusive). 

Yes X No 

cOllE&S: No caments. 

III. Calibration Oxtlitv Control 

A. ~-wi.+summary fomswerepmvidedardinfomationwaspresent 
to deternune that initial calibration curves met guidelines 
(comlation, number of calibration star&m%, etc.) or method 
criteria. 

Yes X No 

t2almmts: Data related to initial calibration cumes was not 
initiallypzuvided and is not shown on -Table 7.6 as a specific 
deliverable m@rement for the labor&oxy. Hclwarer, this ,__ 
informati~waspmvidedbythelaboratoryuponrequestsim=edata 
validation mqukmentsspecifyrwiewofthisdata. 

B. The initial calibration verification (ICV) and continuing 
calibration verification, (Ccv) -analyseswerereportedas 
~l~~d-~lesrepoltedtobewithinthe~specified 

. 

Yes X No 

-: No ccxmnents. 

Iv. . Blank oualltv amtro& 

A. A prelparatioq/meth& blank was prepared and analyzed at the 
Specified fmqumcy. 

Yes x No 

CUNElltS: No camnents. 

lo/92 Rw. 3 
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Form CN-U 

B. Allanalytes inthepreparationblank~belawthe~L2udthus 
CcgnpliantwithNEESArequhmmts. 

Yes X No 

-t.S: No cnnnnents. 

C. All analytes in the preparation blank were belcrw the instrment 
detection limit. 

YeS - NoX 

carmments: The follcM.ng is a table of samples and analytes 
~ingdataqualifiers~etoreportedcontaminantsorprabl~ 
mthepreparationblank.Thesampllxandanalyteslis~bela(rwere 
reportEdtobelessthanfivetimesthe~lutgvalueof~~!~t 
reportedintheblank. 

lo/92 Rev. 

99-10-m 

99-11-SD 

99-10-m 

am& 

99-11-SW 

AMlvte 

aluminum 
beryllium 
cobalt 
lead 

i!zzF 

al- 
beryllium 
ccbalt 
lead 

fizz 

cxlciutn 
sodim 
vanadium 

calcium 
scdiunl 
vanadium 

Sample Blank 
zunount Alnount 
wm u3m 
80.0 B -22.47 B 
0.24 U -0.46 B 
2.4 B -2.12 B 
3.8 1.45 B 
0.17 B 0.172 B 
3030 B 756.4 B 

112 B 
0.24 U 
3.8 B 
3.4 
0.17 B 
3010 B 

-22.47 B 
-0.46 B 
-2.l.2 B 
1.45 B 
0.172 B 
756.4 B 

z2' 
192 B 
1.00 B -0.26 B 

83.0 B 
251 B 
0.92 B 

32.07 B 
117.1 B 

-0.26 B 

4 

9ualif ier 

J 
UJ 
J 
J '. 
J 
J 

J. 
W 
J 
J 
J 
J 

J 
J 
J 

J 
J 
J 

. . 



Form CM-U 

D- The package contained other types of blanks submitted to the 
laboratory with the field samples. 

Yes X No Not Identified 

-tS: 

1. The following list shows the other types of associated blanks 
andcontaminants found intheseblanks. rata has been 
qualified by the reviewer due to contamimnts reported in 
theseblanks. Therinsateandfieldblankswerefoundindata 
package 22225. 

10/92 Rev. 

Blank Tvce/ID AMlvte 
Rinsate/99-SW/SD-RB Aluminum 

Barium 
Calcium 
cllromium 

ZF 

E 

zinc 

Associated 

57.8 B 
1.1 B 

272 B 
2.0 B 
2.6 B 
4.8 B 

26.6 B 
2.2 B 
1.7 B 

855 B 
14.4 B 

Field,/99-SW/SM?B Al- 28.7 B All 
Barium 0.58 B 
Calcium 237 B 
IrOn 40.8 B 
Lead 1.0 B 
Nickel 22.4 B 
sodium 897 B 
ZillC 8.1 B 

2. The following is a table of sanples ,and analytes requiring 
._ Qtaqualifiers~etoreported~~intherinsateor 

field blank. Thesaqlesandanalyteslistedbelowwere 
rqmtedtobelessthanfivetimesthe amountrepor&dinthe 
blank. 

sana?le Blank 
sa!&s 

- z E 
Qmlifier 

99-11-SW Calcium 942 B 272 B, 237 B J 
-um 4.7‘ B 2.0 B J 

5.3 B 4.8 B J 
Zinc 10.9 B 14.4 B, 8.1 B J 

5 

. . . . 



Form CM-U 

SamDle 

99-ll-SD 

99-lo-SW 

99-lo-SD 

AMlvte 

Barium 
Nickel 
Zinc 

Calcium 
chromium 

zz- 

Earium 

Zinc 

Sample 
Amount 
ow--w 

0.80 B 
3.8 B 

10.1 B 

w4.m 
920 B 

4.2 B 
5.3 B 

10.2 B 

&VW 
1.1 B 
1.5 B 
5.6 B 

Blank 
Amount 
wm 
1.1 B 

22.4 B 
14.4 B, 8.1 B 

OWL) 
272 B, 237 B 
2.0 B 
4.8 B 

14.4 B, 8.1 B 

WI/L) 
1.1 B 
1.7 B 

14.4 B, 8.1 B 

3. Soil results for calcium, chranium and sodium, 
results for alminum, cobalt, lead and sodium 

amlifier 

J 
J 
J 

J 
3 
J 
J 

J 
J 
J 

ad water 
have been 

qualified due to method blank contamination. 
qualifiershavemtbeenshm. 

Reptitive 

CbllEWS: No -ts. 

B. Laboratoxycontmlchartswerepxwided inthepackage tithe 
limitsspecifiedbytheantmlchrtswereus& forrwiew. 

Garments: Qs control limits (80-120%) were used for evaluation of 
Lies results. 

/--- 
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Form CM-U 

,... 
C. Matrix (pm-digest) spike frequenqwasmt. 

Yes X No 

COlTREntS: samples 99-lo-SW and 99-lo-SD fran data package 22211 
wereusedasthematrixspikesamples. 

D. Matrixspikerecweri~werewithinthespecifiedwntrollimits(75 
- 125%). 

yes - No X 

1. The folluwing matrix spike analytes were report.4 to be 
outsidecontrollimits: 

SamDle Matrix %F&fXiVW 
99-lo-SD soil 152.8 

2. ForthoseandlyteshavinghigfireccnreriestheresultSmaybe 
biasedhighandfalsepositivesmaybereported. 

- 

VI. Field ~1icateS 

?hispa&agecontaineda fieldd@icate. 

YeS No X Not Applicable 

cIhme&s: Nocaments. 

VII. 

The listing sMwi.rq sanple ID cross-refemnces is included in 
Atta-I. 

lo/92 Rev. 7 
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Form CM-U 

EXPLANATIONOFLIATAFMGS 

For the &wposes of this data review d 
associated definitions are provided: 

ocument the following code lettzs and 

u - ~efiaterialwasanalyzeafor,butwasnatdetected. Theassmiated 
numerical value is the estimated detection limit. 

J - Theassociated numerical. value is an estimatedquantitybecause 
qualitycontrolcriteriawerenotmet. 

R - Q2alitycontmlindicatesthatdataisnotusable (i.e.anaIytemay 
or may not be present). Resa~@ing and re-analysis wmld be 

oftheanalyteinthe 

lo/92 Rev. 8 
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ENVIRONMENTAL ENGINEERS 8 SCIENTISTS cIfm&xIcsIlAa-ReKBn! 

SILVER SPRING 

GRAVD RAPIDS 

DETROIT 
m: wl%momm 

case ML seebelow Project NEISAUVGLLC 
Site Whitins Field Project Nare Khitim Field 
f3xeract Laboratory cm?4 Kill Client A88 Etnvmfi Semias 
Sauple Delivery Grazp (SE) N74 
TQX of Analyses/special w 

sanpl~ nate~ear) 7/92 
Volatiles. Semivolatiles.arxi FestLcides/PCB 

hrp(e Qmk Clislt ID 
*trix V B P 

lnple sawte 
nJrb!r &trix V B P 

V=WVotatilm 

PFlo-sl tier 
Ppll-sy amr 
W-1t-9) bil 
93-10-S Soil 
Trip BMc 1 Uter 

w-01-0 Soil 

x x x 
x x x 
x x x 
xxx 
x x x 
x x x 
x - - 
x x x 
x x x 
x x x 
x x x 
x x x 
xxx 
x - - 

x - - 

P = Qp Pcstici&/R3’r 

x x x 
- x - 
x x x 
- x - 
xxx 
- x - 
x - - 

x x x 
- x - 
x x x 
- x - 
x x x 
x x x 

xxx 

: -. The 14 i btx Veli&ticn M&lifw u witid b m in thr qiqt d O&al kmlycis Qsllity iknraec 
Rspn’rsr*r for dm Wy htellxticn btaatia? Raqrc m aD.2-(wa, .rVr, m, k &II ud 4 the! &ta r&as 
a l bis fw micuirg r)r dta 8d q#yirp flq, e4cq I ~ifially mW in I&W QIRI. 

. . Plm a &ta fl&rp hfinitiu8 07 th 1-t m of tkis m. 

C.C. JOHNSON & MALHOTRA, l?C. 
12567 WEST CEDAR DRIVE, SUITE 220 l LAKEWOOD, CO 80228 

Telephone (303) 987-2928 l , Fax (3.03) 987-3516 _ . _ _. _ ,_ _ 

Quality Service Si& 1979 
b 



CCJM 
ENVIRONMENTAL ENGINEERS 8 SCIENTISTS 

SILVER SPRING 

GRANI RAPIDS 

DETROIT 

DENVER ‘--- 

MEMORANDUM 

TO: 

FROM: 

Rao Angara, 
i& 

ABB Environmental/Tallahassee 

Jeralynr'Guthrie, Richard Cheat P amTCCJM/Denver 

DATE: October 27, 1992 

DOCUMENT NO: WFTRS021.MEM 

SUBJECT: Transmittal of Whiting Field 
Data Validation Reports 

Enclosed are the data validation reports, and the attached copies 
of data results forms (Form I's) which have data reviewer 
qualifiers added. Each data review report is identified as 
follows: 

Case No. SDG No. Analvsis 

22243 NA Volatiles, Semivolatiles, - 
Pesticide/PCB 

22212 NA Volatiles, Semivolatiles, 
Pesticide/PCB 

22261 NA Volatiles, Semivolatiles, 
Pesticide/PCB 

2222s NA Volatiles, Semivolatiles, 
Pesticide/PCB 

If you have any questions concerning this transmittal, please call 
us at (303) 987-2928. 

cc: Kathy Hodak, ABB/Tal,lahassee 
PF - Whiting Field 

C.C. JOHNSON & MALHOTRA, PC. 
12567 WEST CEDAR DRIVE, SUITE 220 l LAKEWOOD, CO 60228 

Telephone (303) 987-2928 l Fax (303) 987-3516 

QutityServiceSince1979 



.- 

I. 

x 
p”-\ 

x 

x 
x 
x 

x 

x 
x 
x 

x 
x 
x 

Form CN-U 

Ehliverables 

All data deliverables as specified for NEESA Ieve1 C quality control were 
fcxmdinthepackage. 

Yes X No 

-tS: The following Level C Data Deliverables Checklist shacs the 
Formsanddata foundinthepackage. 

&Includedinpackage 
aNot includ&and/orNotavznilable 
a Not applicable or Not reqired 
-@ Provided as resuhission 

Methcdblankspikeswitheachbat& 
Controlchartdevelopedbylab 

Sa&leresulW-Fonnlorsprmdsheet 
x CLPdatAflagsusedbylaboratory 

XSaqle&mmatogramsandmassspectra 
Holdingtimes(sampling,preptuldanalysisdatesprcnrided) 
Surrcgaterecoveries -Form2 
Matrixspiks/matrixspikedupli&te (MS/SD) -Form3 (MS/kEDistobel 
per 20'saI@es-of similarmatiix) 
Methodblanksumry-Fom4 

Report form for method blank results (Form 1 or sprmhheet) X 
GC/IStuni.rq-Form5 
Initial calibraticndata, W/MS - Form6 
Xsticide/PCBcalibratio~stardards 
NEESA Table 7.6) 

sumnary - Form8D (list&as Form 9 on 

Continuingcalibrationdata, GC/Ms -Form7 
---=-YtGc/Ms - Form 8A, 8B, or 8C 
Pestici.de/FCBamtinuingcalib~tionda~-Form9 
x %sticide/pcB2ndcolumnconfimation - chrunatogram 

lo/92 Rev. 



Form CN-U - 

II. Holdinu Tines 

~ampleswereextractedandanalyzedwithinholdingtixres specifiedbythe 
NEEsA data validation guidelines. See the following table for a 
smmarization of sample holding times. 

yes - No X 

coxments: Anasteriskandnumberinparenthese~bdicateasa~ple 
%action mtside holding time specifications and the number of days 
-2set3de.d based on the date sampled. Sample data for am fraction 
excxeding holding time spzificat%xs are fla-&d as estimt&*(J or W). 

Sample 
N.umbee 

Case no. 22243: 
99-04-SW 
99-06-97 
99-3.2~SW 
99-04-SD 
99-OB-SD 
99-II&SD 
99-SW/SD-RBo2 
99-sw/slFRBo3 
99-SW/SD-m03 

case hD. 22225: 
99-07-SW 
99-07-SWFB 
99-08-SW 
99-08-SV?RE 
99-09-SW 
99;09-SWRE 
99-07-SD 
99-08-SD 
99-09-SD 
99-SW/SD-RB 
99-sw/sD-TBo2 
99-SW/SD-FB 
99-SwpD-RBRe 
99-SW/SD-m 

lo/92 Rev. 3 

-w&w 

7/15/92 
7/15/92 
7/15/92 
7/15/92 
7/E/92 
7/15/92 
7/15/92 
7/15/92 
7/15/92 

7/14/92 
7/14/92 
7/14/92 
7/14/92 
7/14/92 
7/14/92 
7/14/92 
7/14/92 
7/14/92 
7/14/92 
7/14/92 
7/14/92 
7/14/92 
7/14/92 

Holdim Time Summm' 

YB!3 

7/17 
7/17 
7/17 
7/17 
7/17 
7/17 
7/17 
7/17 
7/17 

7/14 
7/14 
7/14 
7/14 
7/14 
7/14 
7/14 
7/14 
7/14 
7/14 
7/14 
7/14 
7/14 
7/14 

?malvsis 

7/22 
7/22 
7/22 
7/24 
7/24 
7/24 
7/22 
7/22 
7122 . 

7/22 

7/21 
- 
7/21 
- 
7/23 
7/23 
7/23 
7/21 
7/22 
7/22 
- 
- 

Pesticide 
Extract Analvsis Drtract Analvsis 

7/21 8/03 
7/21 8/03 
7/21 8/03 
7/20 8/03 
7/20 8/03 
7/20 8/03 
7/21 8/03 
7/21 8/03 

7/17 7/29 
7/30*(2) 7/31 
7/17 7/29 
7/30*(2) 7/31 
7/17 7/29 
7/30*(2) 7/31 
7/17 8/03 
7/17 8/03 
7/17 8/03 
7/17 7/29 

- 
7/17 7/29 
7/30*(2) 7/31 
7/30*(2) 7/31 

7/20 8/11 
7/20 8/11 
7/20 8/11 
7/20 8/11 
7/20 8/11 
7/20 w1 
7/20 8/11 
7/20 8/11 
- - 

7/17 
- 
7/17 

7/17 
- 
7/17 
7/17 
7/17 
7/17 
- 
7/17 

- 

7/29 
- 
7/29 

7/29 
- 
7/29 
7/29 
7/29 
7/29 

7/29 
- 



Form CN-U 

Haldim The Sunmuv (cont.) 

sample 

case xm. 22212: 
99-lo-SW 
99-lo-SD 
99-ll-SW 
99-ll-SD 
T!E?IPBLANKL 

Case 110. 22261: 
99-Ol-SD 

7/13/92 7/14 7/21 
7/13/92 7/14 7/23 
7/13/92 7/14 7/21 
7/13/92 7/14 7/23 
7/13/92 7/14 7/28*(l) 

7/16/92 7/20 7/24** 

VrsR Analvsis 
Pesticide 

Extract Analvsis l2xtmct Analysis 

7/15 7/21 7/17 7/29 
7/15 7/24 7/15 7/29 
7/15 7/21 7/17 7/28 
7/15 7/24 7/15 7/29 
- - - - 

- - 

**Asidi~tedinthecase 
received was 2OOC. 

narrative the temperature of this sam@Le when 

III. GCJG Tminu and Mass Calibration 

'IheBF'Band/orDFTppperfomance results summarieswere included for all 
=Wl-, and were reprted to be within specified criteria 'at thy 
aFq?ropriab freg[uency. 

YeS X No - 

-ts: No cmmmts. 

IO/92 Rev. 4 



Form CN-U -I 

IV. A. Instrument Calibration -(Volatiles) 

1. The instmmnt response factor (RRF) data smmries were 
review& for the initial and continuing calibrations. All 
information was presen tandreportedontherquir~summary 
forms. Response factors forthesystemperformanm check 

(SE) met the requked criteria for volatile 

Yes X No 

COIlREntS: The calibration for the folluwing compmnd was 
outside data validation specifications. Associated sample 
data being flagged as estimated (J or UJ) or in those 
instances where a response factor of CO.050 was repmted the 
data for the cmpound has been rejected (R) if reported as 
undetected in the sample. 

Associated 
Analvte EE SamDles 

4+lethyl-2-Penbno~-~! co.05 99-SW/SD-RB 
99-sy/sD-TEo2 
99-sw/s*m 
99-07-SW 
99-SW/SD-m2 
99-SW/SD-RBo3 
99-06-SW 
99-l2-SW '. 99-04-SW 
TRIPBIANKL 
99-SW/s-3 

2. Thepementre~ative standarddeviation (%PSD) for the initial 
calibrations and the pement difference (%D) for the 
amtinuhq calibrations were reviewed for the calibration 
checkfzapmds (EC). The %FGDarxI %Dwlues reported for 
the CCC's met the data validation criteria (i.e., < 30 %RSD 
and < 25 %D) for volatile analyses. 

Yes X No 

Ccmmts: All other volatile ccmpOundS have been reviewed 
ushgthesamecriteria(i.e.,c3O%RSDand<25%D). See 
the attached Table 1 for a summrization of aqmmds not 
metingthesecriteria. (NCYIE: Thispmcedure hasbeenused 
by the reviemr in order to prevent the qualification of 
ampun% that had acceptable calibrations reported.) The 
out-of-amtrolcalibrationshaveresultedh associatedsaqle 
data being flagged, as estimated (J or UT). The affected 
samplesarealsolistedontheatta&edTable1. 

IO/92 Rw. 5 



Form CN-U 

B. Instrmmt calibration (Semi-Volatiles) 

1. CCbe instmmntresponse factor (RRF) data tanmari.es were 
reviewed for the initial and continuing calibrations. All 
informationwaspresentandreportedonthe mquiredsummary 
foms. Response factors forthesystemperfomanca check 
cmpomds (SFWZ) met the mquired criteria (i.e., minimum RRF 
= 0.050) for semi-volatile analyses, thus no data have m 
qualified. 

Yes X No 

ctzmwnts: No ccaments. 

2. Thepercentrelative standard deviation (%F8D) for the initial 
calibrations and the percent difference (%D) for the 
continuing calibrations were reviewed for the calibration 
checkacmpmds (Ccc). The %FSDand %Dvalues reported for 
the CCC's met the data validation criteria (i.e., < 30 %FSD 
and < 25 %D) for semi-volatile analyses. 

Yes X No 

Ccxments: All other semivolatile aqomdshavebeenrwiewed 
using the same criteria (i.e., < 30 % RSD and < 25 % 1)). See 
theattachedTable1fora summrizationoftheccanpocudsnot 
meetingthesecriteria. (Nom: misprocedwx hasbeenused 
by the reviewer in order to prevent the qualification of 
aqmnds thathad'acceptable calibrations reported.) ?he 
aut-of-ormtrolcalibrationshaveresultedinassociatetlsample - 
data being flagged as estimated (J or UT). The affect4 
sax@esarealsolistedontheattachedTable1. 

C. lhhmmt Calibration (pesticide) 

1. Allregortedlineari~checksmetcriteria,witha%RSDvalue 
lessthanlO% forallquantitationmlumcdlibration3. 

lo/92 Rev. 6 



Form CN-U 
- 

2. ThebreaJ&smof4,4'-DIYTandEMrinwasrepcrkedas le.~~than 

20% for all ESmluation B analyses. 

Yes X No 

COllUWltS: No -ts. 

3. 'Ihe reported pesticide stanhrd ccanpaunds shuweda%Dofthe 
calibration factor of no mre than 15% for the quantitation 
and 20% forconfirmationcolmms forallaaqmmds identified. 

Yes X No 

comments: No czxmments. 

V. Blanks 

A. Methd Blank. - The blank analyses sumnarieswerereviewed. The 
freqmcy of method blank extractions and analysis and the 
WII~~ reported in blank saqles were all within specified 
limits. ,- 

Yes X No 

-: . ConWmmnt quantities reported in the laboratory 
preparationblanksarelistedbeluw. Asscciatedsaqleswhichhave 
beenflaggedlWW duetotheblankmntamhmtsare alsoshum. 

Blank ID 

(7/21/92) 

Analvte 
Methylene CI+oride 

Associated 
SEIlIKAeS 

99-ll-SW, 99-lo-SW, 
99-9-W, 99-8-SW 

Methylme Chloride 5 99-01-SD 
4 

~ylenecxloride 4 99-SW/SD-RB, 
8 99-sw/sm2, 

99~sw/swFB, 99-07-SW, 
99~SW/SD-RBo2, 
99-SW/SD-RBo3 

10192 Rev. 



Blank ID 

(7/22/92 1 

vBmhl2 
V/28/92 1 

SBIXS 

Methylene chloride 2 
Acetone 6 

Methylene chloride 3 
Acetone 3 

Methylene Chloride 
AC&One 

Methylem Chloride 

8 99-SW/XWBO3, 99-06-S??, 
12 99-12-SW, 99-04-SW, 

1 TRIPBLANK 

Di-n-B&y1 Phthalate 93 

SBLKS Di-n-Butyl Fhthalate 
(EXT. 7/21/92) 

83 

Form CN-U 

Associated 
SallWleS 

99-ll-SD, 99-lo-SD, 
99-8-SD 

99-09-SD, 99-07-SD, 
99-06-SD, 99-12-SD, 
99-04-SD 

99-07-SD, 99-08-SD, 
99-09-SD 

99-06-SD, 99-12-SD, 
99-04-SD 

B. Trip Blank - The associated trip/travel blank(s) contained . cm&mnantswhichaff~saqAes inthepackage. 

YeS X No - Not Identified 

Carranents: 'IheoonWdmb f&inthetripblankswerem&hylene 
chloride, acetone and toluene. No toluene was detected in any 
sanrplesandmethylene~orideandacetonewerecontaminants inall 
of the m&hod blanks, 
qualified. 

so these ccnpmds have alreacfy been 

lo/92 'Rev. 8 



Form CN-U -- 

C. Other Blanks'; The following table lists the contaminated field and 
rinsate blanks found in the data package and the contaminant 
guantitiesreported. Sampledatahasbeengualifiedbythereviewer 
based on the results of the field blanks and rinsate blanks and the 
sample association information provided by the client. 

Blank ID/Tme 

99-SW,/SIHB/Rinsate Blank 

99-SW/SD-FB/Field Blank 

99-Sh'/SLMBO2/ Blank 

99-SW/SD-RBO3/Rinsate Blank 

Methylene chloride 23 
Acetone 27 
di-n-butylphthalate 14 

Methylene chloride 
Acetone 
Carbon disulfide 

3 
10 
2 

di-n-buQlphthalate 
Methyl- chloride 
Acetone 

12 
2 
7 

di-n-butylphthalate 13 
3 
2 

bis(2-ethylheql)phthalate 
ethylene chloride 

VI. !%mccateRecoverv 

The stmqate rey+ry sunup+ were rev+we& 

99-lo-SW, 99-lo-SD, 
99-ll-SW, 99-ll-SD, 
99-09-97, 99-09-SD 

All 

99-07-SW 

99-06-SW, 99-06-SD 
99-12-SW, 99-12-SD 

.c 

Therecoverieswereall 
reported to be within specified CIP QC criteria. 

yes - No X 

-tS: 

A. Saqlesreprtedtohave surrogate recoveries mtside specified CLP 
criteriaare smnarized on the attached Tables land 2. Data flags, 
whenmxssary,areiMicatedonTable2. The method blank 
associated with san@es 99-07-SW, 99-08-SW, 99-09~SW, 99-SW/SM?B, 
and 990SW/SD-FB had one base/- EzlrmgatecutOfQClMts. 
Ihelaboratoryprovidedboth~originalandreandlysisresultsfor 
thesesalqles. sincesurmgaterecoveries forthesesan@es (with 
the~~of99-sW/S~FB)FFerefsundtobewithincontrollimits 
inthe original analyses, the reviewerhas inclU%dallqualified 
Form l's and crossed out the re-atraction/m-analyses bhich were 
performedmtsideholdingtimes. 
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Form CN-U 

B. ?he initial analysis of sample 99-SW/SD-FB has severe recove.ry 
problems for the base/neutral surrogates resulting iin the 
base/neutral ccanpounds being qualified as rejected (R). ?he 
rmnalysis shmedsumful recuveries forthebase/neutrals, but 
was pmfozmed outside holding times, resulting in qualifiwtion as 
estimated (J/W). Foml*s frcmkmthanalysesareattached. 

VII. Blankmike - LakmatowControlSamle(s~ 

A. Blank spike analyses (i.e., methodblanks spikedwith surrogates for 
volatiles and semivolatiles) were performed with each sample batch 
in the data package and were reported to be within laboratory 
~tmllimitsorwithincL9establishedcontrollimits. 

Yes X No 

Cmmats: The tnpamds used for the pesticide/m blank spilkewere 
lindane, dieldrin am3 aroclqr 1260. 

-, 
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VIII.MatrixStzhz/MatrixSbkeEamlicate MWMSD) 

Thematrixspikeandmatrixspikeduplicaterecoverysumwy data were 
rtzviewed. Thespikingpmcedmes wereperformedandmetall-ed 
QC specifications. 

yes - No X 

-tS: 

1. For case numbers 22261, 22225, and 22243, the laboratczy included 
volatiles summazy forms for samples 99-Ol-SD (soil) and 99-07-SW 

(=-a l 
Allrecuverieswere foundtobewithincontmllbnits. 

2. Thelaboratoryprovidedsumary information for samples 99-lo-SW 
(water) and 99-lo-SD (soil) fran Case No. 22211, to denmstrated 
that the appropriate laboratory QC was performed for the volatile, 
semivolatile and pesticide/FCB analysis. 

The follmhg axqmmds, indicatedbyanasterisk(*),werefoundtc 
becutsidelabxatcryorprojectspecificcontrollimits: 

Tbluene 
FWnOl 
2xhloJmphenol 
1,4-Dichlombenzene 
N-NitrPso-di-n-propylmtine 
1,2,4-T3A&lgmbenzene 
-the- 

Rec. % 
IlfiwEQ 
74*/79 
72*/80 
27/16 
54/34 
40/27* 
61/41 

38*/26* 
49/35* 

ControlLimits 
RPD Rec. %/RFD 

7 76-127/11 : 
11 76-125/13 
51* 12-110/42 
45* 27-123/40 
39* 36-97/28 
39* 41-116/38 
38* 39-98/28 
33* 46-118/31 
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lx. Field lxrrslicate Results 

'Ihis package contained a field duplicate sample. 

YeS - No X Not identified 

-tS: No -ts. 

X. Additional Comments 

A. percent moisture results for samples 99-04-SD and 99-07-SD in this 
datapachgeweregreate.rthan50%. Itcouldnotbedetenninedby 
the~iewerwhethertheresultswereanaccuraterep resentation of 
sample composition. 
toobtainhmqmeous 

Itwas alsonotclearifthe samplewasmixed 
aliquots for both the sample analysis and the 

percent moi* analysis, or if the sample aliquot was based on a 
portion of sedment taken frm a settled layer of solid material. 
In either case, sample aliquots used for moisture content are 
potentially unrepresentative of the aliquots for metals analysis. 
Significant uncertaintyinsampleresultsmaybeeqectedduetothe 
inhomogeneityofasam@ethatismo~thanSO%water. . 

B. Saqle mmker 99-04-SD contained 83% (86% on Form 1 for 
Pesticide/K!B) moisture.' As there would be extreme difficuliq in 
abtaining a representative sample for all types of analysis, 
positive results have been qualified as estimated. 

C. On page 179 of the data package (Fom 5) a transcriptionermrwas 
found. The firstsamplelistedonthis~ge~~dhavebec~ 
99-08-SW not 98-08-S?. 

D. The unkncwn TIC's were not labelled appropriately as specified in 
the 2/88 SUV. Instead of 'tuniawwn" 
Identified". 

the laboratory used ‘*Nat 

E. 'IhelaboratofyqudlifiedthepesticidedataJXto indicatithatthe 
wqmmdwasdetectedandquantitatedbelowtheCmkractRe@red 
Quantitation Limit. 

F. 'Vitro sets of analyses were found for sa~@es 99-M-SW and 99--lo-SD. 
~analysesaref~intwodifferentdatapackages,Casts22211 
and Case 22212, respectively. 
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EXKANWIONOFORGANICSlYXCAFLAGs 

For the pmposes of this data review d 
associated definitions are pruvided: 

ocument the following code letters and 

U 

R 

J 

B 

m 

'Ihematerialwasanalyzedfor,butwasnotdetected. The-iated 
nmericalvalueistheestimateddetectionlimit. 

Quality Control indicates that data is not usable (i.e., cmpound 
may ormay mtbepresent). Resamplimgandre-analysiswouldbe 
necessazytodeteminethepresenceorabsence oftheanalyteinthe 
sample. 

The associated numricdl value is an estimated quantity because 
qualitycontrolcriteriawerenotmetorbecausetheamountdetected 
isbelwthedetectionlimits re&redby analytical Statement of 
Work. The laboratory uses this flag in the latter situation. 

ThelaboratoryusesthisflagwfienthereportedandLytewasalso 
found in the methodblank. 
specify the use of this flag. 

Eata validation guidelines $0 not 

Tentative identification of a mqcund at an estirratea - 
cowmtration. ResaqAirq and re-analysis would be 
verification. 

necessary for 
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/.se, CCJM 
~~ONMENTAL ENGINEERS a SCIENTISTS 

,-. 

SILVER SPRING 

CiRA?hD RAPIDS 

DETROIT 
- - No: mE005.33@&R 

Qse No. 22225 Reject NEESALevelC 
Site Whitim Field NAS Project Name 
comet Labozatory cx2MHImm Client 
Sanple lklivexy Group (SE) 22225 Sampling lXte~nth/Year) 7/92 
TypofAnalyses/SpecialRequest TAL Metals, Cyanide 

sarple Q-W srrrple 
Matrix 1 0 C Matrix T D C- 

W-W-S hater x - X 
W-W-9 soil x - X 
99-08-W YBter x - X 
w-sv19)-R% beater x - X 
W-08-9, soil x - X 
w-sl/sH8 teter x - X 
w-07-9, soil x - X 
99-07-W water x - X 

LataretayOt salpks 
W-W-S&S bate- x - - 
97-w-SDUJ hater x - - 

# of .faDles kalnak 8 - 
Total # of AwlvcsJ: 10 - x 

T=a.PTotalmtals D=QpDissbed&tals C.QpCyaiCk 
X=&nlySisha5~pvvi&~Ifcf balidatim. 
O=halysisws reqestajpr theUainufQlst~,hcuewr,m&ams ruekdfff wtlicbticn. 
- =klB~y~isb~ rot rsqcstdpr dwainofQstcc)/cf myircdtomet criteria. 
Its =mtrix spike IB) = untrix spikedplicate @=mtrixQAicate RE = rumlysis Dl. =dilutianamlysis 

Data Reviewer ? LawrenoeYee Date 
QAReviwby &JeralvnGt&rieIFUc&rS~ 

d2+$ > 

-pgprcFvalw ' Richard ateatham95.~ gg*- 

Cbntractual violations fad? yes - m-x- m&PI. -- 
Labora~rycasenarrativeatta&ed? Yes X No Not Avail. 

. RE%Iarks: coDiesofm~cxMoenunaresuhnl 'ssionsareatta&&. 

I. Lhmtoy Cau Narmtiwq Tele#zm Lows ad Corrsperrdaea 
II. Qelified Smple Rewltt (Fonn 1%) 
III. laborstay btrix pt sslple %mnry Fcm6 

-w The Lmd C Data Vllibtfm tickline II) sperifid in KM Ra+Aramts, olrpter 7 Ocarmt No. KES4 20.2~a478) hae 
hem ad b/ ehc &ta r&em a3 a hasis for mieuiq the &a id splyim flm, emqt a, -ifidly mtd in rwiew 

. 

Z= hta flatzd&tWW& MWTRA F!C. 
12567 WEST CEDAR DRIVE, SUITE 220 l L&W&D, CO 60228 

Telephone (303) 987-2928 l Fax (303) 987-3516 

Quality Service Since 1979 



Cm-M maJMENT No: wFTEsoo5.Fww - 

n?3-cs~REvIEwREpolzT 

Case No. 22225 Project NEESALevelC 
Site Vhitinu Field NAS Project Name 
ContractLaboratory cH2MHILLMca Client 
Sample Delivery Group (SE) 22225 
Typof?malyses/SpecialRequcst 

Sampling Eate~n~Y-) 7/92 
TAL Metals, Cyanide 

sarple sarple 
Matrix 1 0 C 

99-09-w uater x - X 
w-w-9) soil x - X 
W-CYJ-Su water x - X 
w-ws)-Rn nater x - X 
w-00-9) soil x - X 
99-wswR later x - X 
99-07-9) soil x - X 
W-07-S bRtw x - X 

sarple 
Mstrix T D C 

Laborat~OCSarplss 
W-W-~ hater x - - 
w-09-SalD ueter x - - 

#ofsmDleshalnedz 8 - 
mat # of halned: 10 - t 1." 

-. 
T=CLPTotalbmale D = CLP Dissolwdhtals C=CLPcyCnidc 
X =An~lysishm temprwided forvali&tim. 
0 =&mlysisms reqmstejper the&ainof O.stcdy, hcuwar,nodsta ms raceivsd forwticStim. 
- = Anelysis ms mt mpstsdpr theOminof aSt*or rqiiredtomet criteria. 
6 = rmtrix spike m = mrix spike dplicate DEB = mtrix dqlicate RE = rwmlysis DL =diluticnmlwis 

EataRevieweir Lawrence Yee Date 
QAReviewby JeralvnGuthrWRcuerSimon Date 
~Approvdlby Richard meatham Date 

cOntractual violations found? YeS -mx 
Xaboratc~rycasenanrativeattached? 

Not-l. 
y-x No- Not Avail. 

. Remarki: CaBiesofco~~resui-aru l ssionsareattached. 

I. LaboretoryC8seNsrratiwa,lel#meLqsadCorrcsperderra 
II. blifiad serple Results (Fom 1%) 
III. L&mratocyb!atrixQCWplcSurmeryFm 

,- 

Pleescsaechta fla&rg&finitimsm thelastpeghof this n5pu-t. 



Form CN-U /- 

I. 

x 

x 
x 
x 
x 

X 
NR 

-+ 

Deliverables 

All data deliverables as specified for NEESA kvel C quality control were 
ftRlnd inthepackage. 

Yes X No 

-tS: See the following Level C D3ta Deliverables Checklist for a 
1listizrsoftheFo~anddatafaundinthepackage. 

KEY 
x Includedinpackage 
0 Not included ard/or not available 
AL Not applicable or not requhd 
Ass- PrwideAas mssion 

Case Narrative 
Sanpledtsdatasheets (Form1 orspreadsheet) 
CLZ data flags used by laboratory 
Ttitial calibration and Calibration verification results (Fonn 2A or 
equivalent) 
2 Initial calibration curve data (not a NESSA requimd deliverable) 
continuing calibration verification (Form 2A or equivalent) 
Qntiming calibration blanks-10% frequency (Form 3 or equivalent) 
~ficB1blankresults (Form3 orequmi@t) 

erencechecksaxple (Form4 orequvalent) 
Hatrixspikeresults (Fom5Aorequ.ivalent) 
post-digest spike sanple recuvq for ICP (if needed) (Form 5B or 
equiment) 
Duplicate results (F'om6oreqkmlent) 
Blank spike/laboratory amtml saqle(s) with each batch (Fom 7 or 
equival=Q 

SL 
Coniml&ark~developedbylab 

NR addition results (Form 8 or equivalent) 
Serialdilutionresults forIBanalytes (Form9orequivalent) NE? 
Holding times sumnary form (Form 1O:or equivalent, i.e. Foms 13 and 14 X 
frm EPA-cup SW 788 and 3/90) 

x cminofCustodyRecoxds 

XV92 Rev. 2 
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Form CN-U '- 

II. Holdim Times 

samples were prepared and analyzedwithinholdingtime specifiedbythe 
NEESA data validation guidelines. Holdingtimeisbasedondatesa@ed 
to date of final analysis (with collection date not inclusive). 

Yes X No 

CoRIOWltS: No cztmments. 

III. Calibration Oualitv control 

A. Q==N-+summary formswereprovidedandinfomationwaspresent 
to d&ermme that initial calibration -es met guidelines 
(correlation, xxmb3.r of cdlibration shrbrds, etc.) or methcd 
criteria. 

Yes x NO 

camments: Data relatfzd to initial cdlibration curves was not 
initially provided and is not shown onNEEBATable 7.6 as a specific 
deliverable requirement for the laboratory. Howler, this - 
informationwasprovidedbythelaboratoryuponreq[uestsim=edata 
validation-lx specifyreviewofthisdata. 

B. The initial calibration verification (ICV) and continuing 
cal+ation verification, (CCV) -analyseswerereportedas 
~l~~d~~l~reportedtobewithintheCLPspecified 

. 

yes - No X 

-tS: ?hearseniCccvIstandard had a recovexy of 2.5%; 
hawwer,no~l~inthispackage~affectedbythiscPztof 
cmltrolcxN. 

A. A preparatior$!meUmd blank was prepared ard analyzed at the 
specified fmquenq. 

Yes x No 

lo/92 Rev. 
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Form CN-U 

B. Allanalykes inthepre@rationblankwerebel~the CRDLau-dthus 
CcaopliantwithNEFSA requirements. 

Yes X No 

ccmments: No ccmmnts. 

C. All analytes in the preparation blank were below the imtmment 
detection limit. 

yes - No X 

-tS: The following is a table of samples and au-ml* 
requiringdataqudlifiersduetoreported-contaminantsor~cmblems 
inthepreparationblank.The~llxandanalyteslistedbe3.crwwere 
reportedtobeless than five times theabsolutevalue of the amount 

99-08~SW arsenic 
beryllium 
chrcanim 
cobalt 

ZEv 
sodium 
varbadium 

IO/92 hv. 

re&tedintheblank. 

5isEL?b Analyte 

99-09-SW arsenic 
beryllium 
chrcanium 
ccbalt 

z.z-m 
vamadim 

99-m/sD-RB alti 
arsenic 
bqQlium 
calcium 
c3mmium 
ybalt 

iEzim 
sodillln 
wlnadiuiu 

Sample 
Amount 
b3.m 

1.00 u 
0.24 U 
2.0 B 
4.2 B 

756 B 
. 1.5 u 

1.3 u 

1.00 u 
0.24 U 
1.9 u 
1.6 U 

602 U 
1.5 u 

3280 B 
1.3 u 

57.8 B 
1.00 u 
0.24 U 

272 B 
2.0. B 
2.6 B 

26.6 B 
602 U 

1.5 u 
835 B 

1.3 u 

4 

Blank 
Amount 
m/L) 

-5.7 B 
-0.58 B 
-1.97 B 
-9.8 B 

-733.7 B 
-2.03 B 
-1.36 B 

-5.7 B 
-0.58 B 
-1.97 B 
-9.8 B 

-733.7 B 
-2.03 B 

666.5 B 
-1.36 B 

-13.35 B 
-5.7 B 
-0.58 B 

170.1 B 
-1.97 B 
-9.8 B 
18.98 B 

-733.7 B 
-2.03 B 

666.5 B 
-1.36 B 

Qml.ifier L 

w 
w 
J _ 
J 
J 

UJ 
w 

w 
UJ 
UJ 
w 
UJ 
UJ 
J 

UJ 

J 
w 
u7 
J 
J 
J 
J 

u-3 
UJ 
J 

w 



Form CN-IJ +-- 

SamDle AMlvte 

99-SW/SD-FB aluminum 
arsenic 

beryllium 
calcium 
chromium 
cobalt 
iron 

!izzrn 
sodium 
vanadium 

99-07-SW arsenic 

beryllium 
chrcanium 
c2Aal.t 
silver 
vanadim 

99-09-SD sodim 

99-08-SD calcium 
sodium 
vanadium 

99-07-SD scdium 

Sample 
Amount 
OWL) 
28.7 B 

1.00 u 
0.24 U 

237 B 
1.9 u 
1.6 U 

40.8 B 
602 U 

1.5 u 
897 

I.3 : 

1.00 u 
0.24 U 
1.9 u 
1.6 U 
1.5 u 
1.3 u 

owm) 
258 B 

110 B 
213 B 

1.2 B 

513 B 

Blank 

@3/L) 
-13.35 B 
-5.7 B 
-0.58 B 

170.1 B 
-1.97 B 
-9.8 B 
18.98 B 

-733.7 B 
-2.03 B 

666.5 B 
-1.36 B 

-5.7 B 
-0.58 B 
-1.97 B 
-9.8 B 
-2.03 B 
-1.36 B 

%?B . 

32.07 B 
117.1 B 
-0.26 B 

117.1 B 

Gualifier 

J 
w 
w 
J 

UJ 
UJ 
J 

w 
w 
J 

w 

UJ 
w 
UJ 
UJ 
w 
w 

J 
J 
J 

J 

D. The package contained othertypesofblanks suhittedtothe 
laboratory with the field samples. 

IO/92 Rev. 

YeS X No - Not Identified 

-: 

1. me following list shows the! &her types of associated blanks 
and-tsfoundintheseblanks. 

BlanJc 7wDe/ID AssociatedSanmles 

Rinsate/99-SW/SD-RB 
-?z$ . 
al* 57.8 B 99-09~SW 
barium 1.1 B 99-09-SD 
calcium 272 B 
ch2xxnium 2.0 B 
cobalt 2.6 B 

4.8 B 



Blank Woe/ID 

Rimate/99-sw/sM?B, 
cont. 

Field/99-SW/SD-FB 

2. The following is a table of samples a+ analytes requiring 
dataqualifiersduetoreportedcontamnantsi.ntherinseate 
or field blank. The~lesandanalyteslistedbelwwere 
~~tobelessthanfivetimestheamauntreportetiinthe 
bl-knk. 

alulninm 
barium 
calcium . 

izi 
nickel 
sodium 
zinc 

Aluminm 
Barium 
Calcium 
-m 

izr- 
Lead 
sodium 
zinc 

Alllount 
h3/L) 
26.6 B 
2.2 B 
1.7 B 

855 B 
14.4 B 

28.7 B 
0.58 B 

237 B 
40.8 B 

1.0 B 
22.4 B 

897 B 
8.1 B 

33.4 B 
0.78 B 

246 B 
2.2 B 

18.6 B 
26.8 B 
1.2 B 

867 B 
23.4 

Form CN-U 

AssociatedSamdes 

All 

99-07-SW 
99-07-SD 
99-08-W 
99-08-SD 
99-sw/SBFEI 

i5axa!2 

99-09~SW 

99-09-SD 

IO/92 Rev. 

zz-- 
Nickel 
sodhun 
zinc 

Calcium 

E 
Nickel 
zinc 

w3m 
6.8 B 
2.2 B 

19.0 B 
4070 B 

20.7 

1.6 B 
6.0 B 

12.0 B 
12.9 

6 

Blank 
Amaunt 
OWL) 

4.8 B 
2.2 B, 1.0 B 
22.4 B 

897 B 
8.1 B 

04/L) 
272 B, 237 B 

2.6 B 
4.8 B 

22.4 B 
8.1 B 

gualifiex 

J 
J 
J 
J 
J 

J 
J 
J 
J 
J 



99-08-37 Aluminum 
Calcium 

FEZ= 
Nickel 
zinc 

99-08-SD (Zhramium 

EYE- 

99-SW/SD-RB Barium 
Lmd 
zinc 

99-SW/SD-F73 Barium 
Lead 
zinc 

99-07-SW Lwd 
ZiJlC 

mle 
AnKnlnt 
oKl.m 
159 B 
954 B 
12.1 B 
2.4 B 

43.2 B 
25.6 

oww 
1.0 B 
4.5 B 

10.1 

w/L) 
1.1 B 
2.2 B 

14.4 B 

0.58 B 
1.0 B 
8.1 B 

3.3 B 
9.2 B 

Blank 
Alncunt 
wm 
57.8 B 

272 B, 246 B 
18.6 B 

2.2 B, 1.2 B 
22.4 B 

23.4, 8.1 B 

OWL) 
2.2 B 

18.6 B 
23.4, 8.1 B 

@3/L) 
0.58 B 
1.0 B 
8.1 B 

0.78 B 
1.2 B 

23.4 B 

1.0 B, 1.2 B 
8.1 B, 23.4 

3. Many analytes found inthe field 
alsofoundinthemethodblank. 
IlUtbegnShOWIl. 

Form CN-U 'I. 

Qualifier 

J 
J 
J 
J 
J 
J 

J 
J 
J 

J 
J 
J 

J 
J 
J 

J 
J 

aM/orrinsatzblankswerk 
Repetitive qualifiers have 

Yes X No 

Came&s: Noaxments. 
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B. Laboratory control charts werepmvided inthepackage and the 
limits specified by the control charts were used for review. 

Yes X No 

-tS: No comments. 

C. Matrix (pre-digest) spike frequencywasmet. 

Yes X No 

ccanments: Sample99-09-SWwasusedasthewatermatrixspikE!sample 
for ICP and GFAA analytes. Sample 99-04-SW frm data p&age 22243 
wasusedasthewatermatrixspikesaqleformercury. Saxple 99- 
lo-SD fmm data package 22211 was used as the soil matrix spike 
sample for metals. Samples 99-lo-SW and 99-lo-SD from data package 
22211 were used as the matrix spike samples for cyanide. 

D. Matrix SpiJce 
- 125%). 

recaverieswerewithinthespecifiedcontroll~~~ (75 

yes - No X 

-tS: 

1. The follming mat&c spike analytes were reporkd to be 
outsidecontmllhits: 

!5.iaas Matrix %ReccrJerv 
99-M-SD soil 152.8 

2. For~analyteshav~highrecenreriestherefllltsrraybe 
biasedhighti falsepositivesmaybereported. 

VI. Field IXmlicaW 

This package conhined a field duplicate. 

yes - NO X Notmlicable 

-: Notzxmmab. 
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VII. Additional comments 

The listing showing sample ID crass-references is included in 
AttachmentI. 

IO/92 Rtv. 9 
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For them of this data review d ccunentthe 
associat& definitions are provided: 

following codelett23x and 

u - Thematerialwasanalyzedfor,~twasnatdetected. Theassociated 
mmuzricalvalueistheestin&eddetectionlhit. 

J - Iheassociatednumericalvalueis anestimatedquantitylbecause 
qualitycontrolcriteria,were not met. 

R - 

IO/92 Rev. 10 



TABLE1 

Sumary of Smple D&a Flags 

SDG#/Qse 22225 SiteName Whitim Field NAS 

Al As Ba Be ca cr (30 cu 

w w J J J 

J J J 

w w J w w J 

w J w J J J 

J J J 

J 

J 

II 990080SD I soil 
J UJ J W J w w 

w .. W W W'J 

[ Sanple ID K I Frr I Na V I Zn 

990090SW watex 

990090SD soil 

990080SW water 

99-SW/SD-RB water 

soil 990080SD 

99-SW/SD-FB 

990070SD soil 

water 99007-SW Iw I Iw IJ 

i 



SILVER SPRING 

GR4p;D RAPIDS 

ENVlRONMiNTAL ENGINEERS a SCIENTISTS 

Case No. 22243 Project NEESALevelC 
Site Hhitim Field NE Project Name 
QntractLaboratcxy czA2MHILLMGM Client 
Sample Delivery Graq (SIX) 22243 San@ingDate~nUq/!&ar) 7/92 
-of Analyses/specialRfquest TAL Metals, Cvanide 

sadc ssdc samlc samlc 
l&&r Mtlt;ix 1 Q C M 
WMSU mter x - X X 
59-c&9) soil x - .x X 
wsrB)-RBce mter x - X X 
59-12-41 mtu X X X 
R-12-9) soil x :- x x 
93-SUSD-RBOO beter x - X X 

EL 
&ix 1 D 
betar x - "+ X 

49-04-9, soil x - X X 

5&M&m betu x - ..- 

59-06-s&w l&r - - . X 
9p-tz-pxxo soil w s - X 
I of slImDIes hlnak 8 - 8 8 
Total t of sad=: 10 - 8 12 

T = a.P lotal netals D = w Dissolvej lkta10 C=O.PCymide 
X=Amlysis has bmpwidej forvaali&im. 
O=Amlysis be reqmstadpr thehinof aSt*, haever, m&a LBs receitifavalidatia 
- =brelysis benot reqestedpr the Qlainof Qsta+ar mqkedtometcritaia. 
lls = mtrix spike ns0 = mtrix spike cl#icate Dq * mtrix.dplicatc RE = retmlysis DL =dilutionm&sis 

QataRfwiemr La- Yee fq 07 
@Reviewby 

. &JeralvnGuthrIRctk SiGiY 
=&w-by ' Ri&lard ulea~~Jfls,*. 

I 
mctual violations famd? yes - No X NotAppl. 
&boratozycasenarrativeattxchd? Yes X No Not Avail. - 

Remarks: CU3ies ofmx3xsm&mcecomernimresuhnissionsare attadd. 

I. Libmtaycapewamti~,Tel~Loor~~~ 
II. Qalified srnplc Remits (km 1%) 
III. LhmtciyktrixoCSaplr!kmmryFcm 

12567 WEST CEDAR DRIVE, SUITE 220 l LAKEWOOD, CO 80228 
Telephone(303)987-2928 . Fax(303)987-3516 

Quality ServiceSince 1979 



Case No. 22243 Fmject NBSALevelC 
Site Whitinu Field NX Project Name 
ContractIakxxatory cH2MHILLMsM Client 
Sample DeliveqGmup (SIX;) 22243 Sampling Date~nQ/?&r) 7/92 
TypeofAnalyses/SpcialRequ~t TAL Metals, Cyanide 

Samle Samle 
l&riaer Math 1 D c Hs 
99-C%-Su mttr x - X X 

-- w-06-91 
w-SJS-Pa I2 meter x - X X 
99-12 -94 mttr x - X X 
59-12-S soil x - X X 
w-sus)-RB(D hater x - X X 

SW& sarple 
Matrix T 0 C Hq 

w-06-w mttr x - X X 
W-04-9) soil x .- X X 

L&xlratoryaCsalples 
w-MSMS mttr )( - - - w-c&sauJ mttr )( - * I 

99-oc-s&s mtw - - X W-06-9Kk.D later - * X 
w-l2-sus soil * - X w-12-Snw soil - * m X 

#ofsamlerbn9lvred: 8 - 8 8 
Total #of W&s: 10 - 8 12 -_ 

1 = tl.P Total Metals D = CLP DissolvadMatals C=CLPCymide 
X=Arf~lysis h~~beBlp7vickdforvalickitim. 
O=bmlysis YIS -tedpar theQIilinof aSt*, hamm, pdatabm mceitifcrvali&tim. 
- =bmlysis u3s rot ru+stedpr theOIsinof (bt* a reqiredtomet criteria. 
MS = mtrix spike WSD = tmtrix spike ci.@icatt ap = mtrix fipLicatt E = rwmlysis DL =dilutimamlysis 

DataReviewer Lawrence Yee mte 
QAFWiewby JeralvnGuthrie/RowrSimon Date 
-&w-by Richard a-e&ham Date 

Contractual violations fcund? yes - No X Not-l. 
Iabol.&oxy case narrative attached? Yes X No NotAvail. 

Remarks: . CmiesofcorresrxKdenoeco~- ions areattached. 

1. L&watciyCuseNamtivrr, TtlqhmeLogpadcomspsdem 
II. QBlifiad SapIt Results (Form 1%) 
111. LhratuyHatrixCC Smplt Emmy Farm 

The LmlC LWaVali&timGui&lin~ as spcifiedinNEE.SAReqhmnts, olapter 7 (Doummt No. tEESA 20.2-0478) ham 
beenLsadb/thc~amiarermabasisforrrn'srirgthccbtrBd~~~fl~,sccqXrr,spicificeltynDtcdinren'ar 
cummts. -. 

Plmesee&afleggitqdefiniticrs cn the lastpgeof this report. 



Form CN-U 

I. Deliverables 

All data deliverables as specified for NEEA Level C quality control were 
found inthepackage. 

Yes X No 

camments: See the following Level C Data Deliverables Cbcklist for a 
1istirqoftheFormarddata found inthepckage. 

KFI 
x Includedinpchge 
0 Not includedard/ornotavailable 
NR Not applicable or not requimd 
Tzs Provided as reshnission 

x Case Narrative 
Saqleresultsdata sheets (Fomlorsp~eet) X 

x GP data flags used by laboratory 
x Initial calibration and calibration verification results (Form 2A or 

equivalent) 
Rs 

x 
Initial calibration curve data (not a NEESA requimd del.ivP&able) 

corrtinuiq calibration verification (Form 2A or equivalent) 
CW&uingcdlibrationblanks-10% freqwycy X 

; 
(Form 3 or equivalent) 

~~blankresulti,(Fom3 orequvalent) 
ermoe check saI@e (Fom 4 or equivalent) 

Matrixspikeresults (Fom5Aorequivalent) X 
NR post-digest spike samplk recmmy for 16 (if needed) (Foxm 5B or 

equivalent) 
Ikpli~teresults (Form6oreqivalmt) X 

x Blank spih/labxatoxy control sample(s) with E?iiclh batch (Form 7 or 
equival=W 

CunIml~developedbylab 
NR additicnresults (Fom8 or equivalent) 

Serialdilutionresults forICPanalytes (Form9 orequivalent) NR 
Holding times summry form (Form 10 or equivalent, i.e. Forms 13 and 14 X 
fm EPA-CW SW 788 and. 3/90) 
ChainofCumdyRecords x 

IO/92 Rev. 2 



Form CN-W - 

II. Holdina Times ,, 

sampleswere prepared and analyzedwithinholdingtime specifiedby the 
NEESA data validation guidelines. Holdingtime isbasedondatesampled 
to date of final analysis (with collection date not inclusive). 

Yes X No 

-tS: No carments. 

III. CalibrationCualitvControl 

A. Iherequir~summary fomtswerepmvidedandinfomationwas present 
to detexnune that initial. calibration curves met guidelines 
(correlation, number of calibration standards, etc.) or method 
criteria. 

Yes X No 

c!4maents: Data related to initial calibration curves was not 
initially provided and is not shown onNEESA Table 7.6 as a specific 
deliverable x2qbment for the laboratory. Wer;this - 
informati~waspravidedbythelaboratoryuponrequestsincedata 
validation mqhementsqecifyrwiewofthisdata. 

B. The initial calibration verification (ICV) and continuing 
calibration verification (CCV) -analyseswerereportedas 
~l~~drecoveriesrepoztedtobewithinthecLpspecified 

. 

Yes x No 

-: No amrents. 

. IV. BlankQualltvCXmtro~ 

A. A me- blank m prepared and analyzed at the 
specified frquency. 

Yes X No 

,--- 

lo/92 Rev. 



Form CN-U 

B. Allanalytes tithepreparationblankwerebelowthe~R~Laudthus 
ax&antwithNEESA requirements. 

Yes X No 

ccanments: No cxmments. 

c. All analytes in the preparation blank were helm the instrument 
detection limit. 

yes - No X 

-tS: ?he following is a table of saqles and analytes 
~ingdataqualifiers~etoreportedcontaminantsorprobl~ 
intheprepamtionblank.Thesa~@esandanalyteslistedbelclwwere 
rqxrtedtobelessthanfivetimestheabsolutevalueofthearnount 
reportedintheblark 

zia!as 

99-OB-SW 

99-SWSD-m2 

99-l2-SW 

99-mRBo3 

AM1* 

alunl.inum 
calcium 
lead 
sodim 

aluminum 
barium 
calcium 
chrcpnium . 

Ei 
sodium 

aluminum 
cdl&m 
chnrnium 
cobalt 
lead 
sodim 

aluminuln 
barium 
calcium 
chraoiuIn . 

Es 
sodiulrl 

Sample 
Jbnount 

Blank 
Amamt jXalifier 

116 B jq/L 58.05 B /q/L J 
989 B/q/L 222.4 Bjq/L J 
0.96 B cL9/L 1.7 BWI/L J 
3140 B /q/L 919 B WL J 

33.4 B WL 58.05 B clg/L J 
0.78 B 1.19/L 1,04 B w/L J 
246 B WL 222.4 B /q/L J 
2.2 B cL9/L 3.33 B jq/L J 
26.8 B WL 23.37 B /.q/L J 
1.2 B/q/L 0.96 B@/L J 
867 B WI/L 919 BWL J 

120 BW[/L 58.05 B&L J 
1010 B /q/L 222.4 B /q/L J 
3.2 BI.L9/L 3.33 Bjq/L J 
2.3 B WI/L 1.96 B/q/L J 
1.3 B /qjL 0.96 B /q/L J 
3090B/q/L 919 BWL J 

52.1 B jqjL 58.05 B /q-/L J 
2.1 BCLQ/L 1.04 B/.qjL J 
300 B/q/L 222.4 Blr51/L J 
4.8 Bjq/L 3.33 BML J 
48.4 B jug/L 23.37 B m J 
3.1 BwI/L 0.96 B/@/L J 
901 B cL9/L 919 B&L J 

/ 
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isimE&z 

99-04-SW 

Analvte 

al&m 
calcium 
chromium 
cabalt 
lead 
sodium 
Elrladiunl 

99-06-SD calcium 
sodium 
vanadium 

99-12-SD sodium 
vanadium 

Sample 
Alrnunt 

Blank 
$?ualifier 

144 B /q/L 58.05 B /q/L J 
900 B jq/L 222.4 B /q/L J 
11.7 B m/L 3.33 B m/L J 
2.4 B jq/L 1.96 B w/L J 
2.4 B j.q/L 0.96 B M/L J 
3110 B /q/L 919 B H/L J 
1.4 B &j/L 1.33 B w/L J 

93.2 B q/kg 32.07 B q/kg J 
208 B q/kg 117.1 B ny/kg J 
1.1 Bnrg/kg -0.262 Bny/-kg J 

198 B w/kg 117.1 B ny/lq J 
0.98 B xq/kg -0.262 B nq/lq J 

Form CN-W - 

D. The package contained 
laboratoqwiththe fieldsamples. 

other types of blanks suhitted to the 

Yes X, No Not Identified 

tIzoments: 

1. The follcrwing list shows the other types of associated blanks 
and conWnina&s fox& in these blanks. Ihe field blank 99- 
SW/SD-FB was found in data package 22225. 

Blank TvtMID Analvte 
Rin!3ate/99-sws*RBo2 aluminum 

barium 
calcium 
czhranium 
7 

E. 
sodium 
zinc 

Associated 
- 

33.4 B Noneinthis 
0.78 B package 

246 B 
2.2 B 

18.6 B 
26.8 B 

1.2 B 
867 B 
23.4 

Rinsate/99-3 al- 52.1 B 99-Ol-SW 
bariuq 2.1 B 99-06-SD 
calcium 300 B 99-3.2~SW 
chrcmium 4.8 B 99-l&SD 
7 16.3 B 
Ei 48.4 3.1 B 

.- 
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Form CN-U 

Blank W/ID 
Rinsate/99-SWSD-m3, 

AMlvte 

cont. zEzcE== 
ZhC 

Field/99-SW/SIH'B aluminum 
barium 
calcium . 

izi 
nickel 
sodium 
Zinc 

Associated 
SamDles 

2.1 B 
901 B 
30.7 

28.7 B All 
0.58 B 

237 B 
40.8 B 
1.0 B 

22.4 B 
897 B 

8.1 B 

2. The folluihng is a table of samples and analytes re@rti 
dataqualifiersduetoreportedcontaminantsinther~~~or 
field blank. The samples and anal* listed belcw were 
reportedtobelessthanfivetimstheamauntrepo~inthe 
blank. 

ii!s@!2 

99-06~SW 

99-06-SD 

99-l.2-SW 
_- 

99-l2-SD 

barium 
chranium 

zfz= 
zinc 

barium 
calcium 
dlrutlium 

zr 

Sample 
Amount 
WA4 
13.8 B 
27.1 B 

Blank 

UWL) 
16.3 B 

30.7, 8.1 B 

T%?B 
1:l B 
1.8 B 
2.4 
5.0 B 

b3m 
2.1 B 
4.8 .B 

16.3 B 
3.1 

30.7, 8.1 B 

OWL) OWL) 
13.8 B 16.3 B 
20.2 B 30.7, 8.1 B 

@E)B 
364' B 

1.0 B 
10.7. B 
3.0 
1.5 B 

13.1. 

MI/L) 
2.1 B, 0.58 B 
300 B 

4.8 B 
16.3 B 
3.1 
2.1 B 

30.7 

gualifieq 

J 
J 

J 
J 
J 
J 
J 

J 
J 

J 
J 
J 
J 
J 
J 
J 
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Form CN-W - 

Sarrp?le Blank 
s.mEa Analvte Amount @alifier 

99-04~SW nickel 20.5 B 22.4 B J 
Zinc 21.6 B 8.1 B J 

0Ev-w) wrm 
99-04-SD cdl&m 1710 B 237 B J 

sodium 1190 B 897 B J 

3. Elanyanalytesthatwerefoundinthefieldandrinsateblanks 
were also found in the preparation blanks. Repetitive 
qualifiershavenotbeensham. 

v. Aa2ufacv stamts 

Yes X No 

camments: No amments. 

B. Laboratory control&a&werepruvided inthepackage a&the 
limits specifiedbythecontmlchrtswemused for review. 

Yes X No 

(3XREIltS: CLP control limits (80-120%) were used for evaluation of 
Ia results. 

c. I4a~ix(pre4igest)spike frequencywasmeL 

Yes x No 

w: Smrples 99-06-SW, 99-04-SW (memxy only), and 99-m-SW 
(cyanide only; f&m data package 22211) were used as the water 
matrix spilce sanp?les. Sample 99-W-SD frcm the 22211 package was 
usedasthesoilmatrixspikesanple. 

.-- 
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Form CN-U 

yes - No X 

-tS: 

1. The following matrix spike anal* were reprted to be 
outsidecontrollimits: 

izia!as Matrix 
99-06-SW water 
99-lo-SD soil 

- ttecmvm 
Selenium 62.6 
lead 152.8 

2. The low recoveries for the above amlytes inaicatethatthe 
reporbd results may be biased low and that there is a 
possibility of false negatives being reporkd. For those 
analyteshavinghi~rewveriestheresultsmaybebi~higt.l 
and falsepfxitivesmaybe reported. 

VI. Field Dmlicates 

This package contained a field duplicate. 

YeS No X Not Applicable 

-tS: No amnents. 

VII. AdditionalCcmnmts 

Acrossreference showwclientand laborakzyID1shasbeenincludedin 
AttachmmkI. 

‘f=-- 
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Form CN-U _ 

EXPLANATIoNOFDATAF'LAGS 

For the ~xlrposes cf this data review documen t the following code letters and 
associated definitxons are pruvided: 

u - lbematerialwasamlyzedfor,butwasnotdetected. Theassociated 
numericalvalueistheestimateddetectionlimit. 

J - The associated numerical value is an estimated quantity because 
quality controlcriteriawere not meti 

R - ~itycontrolindicatesthatdataisnotusable (i.e. analytemay 
or may mt be present). Resaqling and m-analysis would be 
mcessaqtodeteminethepresenceor abenceoftheanalyteinthe 
saqle. 

,--. 
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!SLnmmy of Sanple Data Flags 

SDG#/Qse 22243 SiteName Whitincf Field NAS 

Sanwle ID IMatrixlAl I Ba 

99-06~SW water J 

990060SD soil J 

99-%D-RBo2 water J J 

99-12-SW water J 

99-12-SD soil J 

99-swsIH?Bo3 water J J 

99-04~SW water J. 

99-04-SD Soil 

I Qlcr 

F-l-6 
I 

co 

, 

J 

J 

cu Fe 

'J 

J 

J 

J 

J 

Sanple ID Matrix EJb Mn Ni Na V Zn 

99-06~SW water J J J 

99-06-SD soil J J J J 

99-SWSD-RBo2 water J J 

99-12-m water J J. 

99-l2-SD soil -1 J I !J !J' IJ 1 

99-swssRBo3 water J J J 

99-04-SW water J J J J J 

99-04-SD Soil J 



CCJM 
ENVlRONMENTALENGlNEERS8SClENTlSTS 

SILVER SPRING 

GRAND RAPIDS 

Case No. 22562 F?mject MEEsALevelC 
Site Whitim Field NAS FYOjeCt Name Whitins Field 
contractLaboratozy cH;?M Hill Client ABBDwirmmm~ 
Sample Delivery Group (SE) 22562 Sampling Date(Mmth/Year) 
TypeofAnalysesppecial Request TALNetals, Cvanide 

8/92 

sarple sarple sarple 
Patrix 1 0 C Hs Matrix T D CL 

3-w-01 war x - X X 
3-SD-ol Soil x - X X 
1-SJ-01 Letw x - X X 
l-S-01 bit x - X X 
t-w-01 Wter x - X X 
t-SD-01 Soil x - X X 
sR/st-Fm9 hbter x - X X 
SwsL-m-02 Uater x - X X 

Lekmmxy ac salples 
s.Rfsi-Reoircs uater x - - - J-SD-OlaP Soil - - - X 
SRa--k&r x - - - 3-*01b6 uatu - - - X 
3-o-01s Soil - - - X 3-sv-01u.P soil 

#ofwIrJkshlne& ii - s "8 
Total # of krelmes: 10 - - 12 

T = 0.P Total *tats D =UPDissolvedbWals c=cLpcyaida 
X =Lvrelysis harbeaprvvided favalicbtim. 
Cl =kglysis ~3s reqestedpr thcb\einof aSt*, lxwem,md8tauas rpaibed fcr HeliQtia 
- =hlysis ms rot -ted per tha Chainof aSt*of kpirsJtomet criteria. 
6 = mtrix spike )350 = mtrix spike dglicate ap = mtrix dplicate RE = mlysis DC = diluticn mdysis 

IMaReviewer 
QAReviewby JexalvnGuthri&Rouer&~& 
-Apprwalby Richard oreathamh~ . 

Oxkractual violations fauld? yes - &AL I=Appl* - 
Iaborabxycasenamzativeatta&ed? Yes X No Not Avail. 

. IslnElrks: mhsofcorresDondenceconcernu# resubissionsareattacfied.. 

I. Ltixmtory CID NarretiyEo, Telqhm Leg rd bnsprdar 
II. Onlified SsrpleRewlts (Fan 1%) 
111. htxmayMitrixQCSa!pleSmuy Fans 

Telephone (303) 987-2928 l Fax (303) 987-3516 

Quality Service Since 1979 

J 



CmM D3ouMwT No: wFIDSo37.Fzvw A. 

DA!J3REvIEwREpoKp 

Case No. 22562 Project NEE?AImelC 
Site Whitirm Field NAS Project Name Whitim Field 
Ch-kractLaboratory cH2M Hill Client ABBEnvimnmental 
Sample Delivery Group (SDG) 22562 SamplingDate(Month/Yea.r) 8/92 
TypeofAmlyses/Special Requst TALMetals, Wanide 

sarple sarple Swle 
Matrix T D C Hs Matrix T D C M 

3-SW-01 uater x - X X 
3-S-01 Soil x - X X 
l-W01 Later x - X X 
l-9-01 Soil x - X X 
2-SW01 titer x - X X 
2-SD-01 Soil x - X X 
SRfst-RBo3 Cl$ter x - X X 
wsL-m-02 user x - X X 

Lbnmny Qc salplee 
SNst-RBo;Ms Later x - - - 3-SD-01&P Soil X 
sR/sL-Rwxm uatw x - - - 3-su-OlMs uater - - - X 
3-9)-OlMs soil - - - X 3-w-OlW Soil 

# of SalDles halvred: :: - 8 ii 
Total # of bmlwes: 10 - - 12 ,-- 

T = CLP Total Metals D = CLP Dissolved Metals C=Cl.PQmi& 
X = Amlysis has been prwidt3A for valihtim. 
0 = Armlpis bm -ted per tha Chain of tit*, hcuwar, m ha YIs received far validhn. 
- = hlpis ycri mt reqasted per the Olain of btaIy or wired to nect critria. 
MS = rmtrix spike F(sD = mtrix spike ciqlicate Dq = mtrix dplicste IE = mlysis DL = dilutim wtalysis 

DataRwieb& Lawrence Yee Date 
QAFkviewby JeralvnGuthrie/RmerSimon Date 
=JMMP-by Richard meatham Date 

.Contractual violations found? yes - No X Not-l. 
Laboratorycasenarrativeattad~ed? Yes X No Not Avail. 

Remarks: ~iesofco~~concernincrresubmissionsareattached. 

I. Lskomtay Caw Namtiws, lelqhcnz Logs ad Ccrrcsponjers 
II. Qalified Smple Rcadts (Fana 1%) 
III. Ldxratoty Metrix DC Saple Summy Fan6 

N&lx 

Tha Lmel C Data Validetim QIi&lime as spcified in tEESA Raqhmmts, Orapter 7 (Daumt MO. NEESA 20.2~cm) hae 
beer used by the &ta r&suer as a b&s for fwisbfirg the data ard.qplyi~ flags, exqt as specifically mted in i-e&u 
cwnmts. 

_-- 

Plaasc see deta flagging definitias an the last pge of this report. 



Form CN-U 

I. Deliverables 

All data deliverables as specified for NEESA Lwel C guality cmtml were 
found inthepxkage. 

Yes X No 

-tS: See the follawirq Level C Data Deliverables Checklist for a 
listingofthe Forms anddata found inthepackage. 

KEY 
x Includedinpackage 
0 Not included and/or not available 
NR Not applicable or not requim3 

Rs Provided as resuhnission 

x Case Narrative 
Sa@eresultsdatasheets (Formlorspr~dsheet) X 

x CLP data flags used by laboratory 
x Initial calibration ard calibration verification results (Form 2A or 

equivalent) 
-Es- Initial calibration curve data (not a NEESA required deliverable) 

x Continuiq calibration verification (Fom 2A or equivalent) 
x Continuing calibration blanks-10% frequency (Form 3 or equivalent)l 

~ablankresulti (Fozm 3 orequivalyk) ; 
erence check sanple (Form 4 or equvalent) 

Matrixspikeresults (Fom15Aorequivalent) X 
NR Fast-digest spike sanple recovery for ICP (if neAed) ,(Form 5B or 

equival=W 
Iuplicateresults(F'om6orequival&) X 

.x Blank spilce/labora~ry Control qle(s) with each batch (Form 7 or 
equivalent) 

Ccmtrolchartsdevelopedbylab 
addition results (Fom 8 or equivalent) 

NR SerialdihkionresultS for ICPanalytes (Form9 orequivalent) 
Holding times smqnary fom (Fom 10,or equivalent, i.e. Foms 13 and 14 X 
fmm EPA-CM SW 788 ti 3/90) 
chainofcustodyRecords x 

lo/92 Rev. 2 



Form CN-U -_ 

II. 

III. 

Holdxina Times 

sampleswere prepared and analyzed withinholdirq time specifiedby the 
m data validation guidelines. Holding time is based on date sampled 
to date of final analysis (with collection date not inclusive). 

Yes X No 

-t.S: No camtents. 

CalibrationOualitvContml 

A. ~-4-u+dsurmnary foms were provided and information was present 
tc detemune that initial calibration curves met guidelines 
(correlation, mmber of czklibration standards, etc.) or methcd 
criteria. 

Yes X No 

ccarpnents: Data related to initial calibration -es ,wa.s not 
initially prmided and is not shown on NEESA Table 7.6 as a specific 
deliverable rquimtmt for the laboratory. Hcwever, this r-. 
informationwasprwidedbythelaboratoryuponrequestsincedata 
validationrequiremerrts specifyrwJiewofthi.sdata. 

B. The initial calibration verification (ICV) and cmtinuing 
calibration verification (CCV) standardanalyseswerereportedas 
~1~~d~~i~reportedtobewihintheCLPspecifiad 

. 

Yes X No 

CamlEes: No canments. 

IV. BlankChalitvContml 

A. A prepamtioq&&hcd blank w pmpared and analyzed at the 
specified'frequency. 

Yes X No 

-: No comnents. 

lo/92 Rev. 3 



Form CN-U 

B. Allanalytes inthepreparationblankwerebelowthe CRDL,Z~~~~US 
am@iantwithNEESA zquhments. 

Yes X No 

-tS: No comments. 

C. All analytes in the preparation blank were below the ins-t 
detection limit. 

yes - No X 

ccmloents: The following is a table of samples and analytes 
requiring data qualifiers due to reported contaminants in the 
preparation blank. The samples and anal* list& belch were 
reported to be less than five times the amount reported in the 
blank. 

3-SW-01 Allmlinum 

Fizz2 

l-SW-01 Aluminum 

iiEiz2 
zinc 

2-SW-01 Aluminum 

izzz 
zinc 

suR/sLrFm9 Al- 
Calcium 

!ii% 
zinc 

suR/sGFBO2 Aluminum 
Antimony 
Calcium 

s 

zinc 

Sample 
Amount 
w/L) 
140 B 
0.03 u 
2720 B 

141 B 
0.03 u 
2700 B 
13.1 B 

142B 
0.0. u 
2700 B 
10.1 B 

84.6 B 
489 B 
20.0 B 
0.03 u 
1040 B 
11.0 B 

33.4 B 
15.0 B 
'325 .B 
18.3 B 
0.26 
759 B 
8.0 B 

Blank 
Amount 
w/L) 
47.53 B 
-0.19 B 
736.5 B 

47.53 B 
-0.19 B 
736.5 B 
7.67 B 

47.53 B 
-0.19 B 
736.5 B 
7.67 B 

47.53 B 
167.86 B 
25.65 B 
-0.19 B 
736.5 B 
7.67 B 

47.53 B 
17.38 B 
167.86 B 
25.65 B 
-0.19 B 
736.5 B 
7.67 B 

9ual.ifier 

J 
w 
J 

J 
UJ 
J 
J 

J 
w 
J 
J 

J 
J 
J 
UJ 
J 
J 

J 
J 
J 
J 
J 
J 
J 

IO/92 Rev. 4 



Form CN-U -, 

3-m-01 Calcium 
chronlim 
sodium 

l-SW01 Calcium 
-um 
SOdiUll 

2-m-01 Calcium 
chromim 

,sodilml 

Sample 
Allmunt 
oww 
55.3 B 
1.3 B 
183 B 

78.8 B 
2.0 B 
188 B 

81.7 B 
2.1 B 
209 B 

Blank 
AImunt 
Oww) 
22.4 B 
0.618 B 
108.2 B 

22.4 B 
0.618 B 
108.2 B 

22.4 B 
0.618 B 
108.2 B 

9ualifier 

J 
J 
J 

J 
J 
J 

J 
J 
J 

D. The package contained other types of blanks submitted to the 
laboratory with the field samples. 

Yes X No Not Identified 

1. ~efollawinglistshowstheathertypesofblanks includedin 
thepckageardcontaminantsfouMintheseblanlw. Datahas - 
beenqualifiedbythereviewerdueto~n~~reportedin 
theseblanks. 

Blank lVoe/ID Analvte 
Rins3te/suR/sIrRBo9 Al& 

Barium 
Calcium 
I= 

iiik= 
sodium 
zinc 

Fiel~SUR/SGF&02 Aluminuol 
Antimony 
Barium 
Calcium 
Iron 

!TrzZ 
sodium 
ZillC! 

AssociatedSamdes 
84.6 B All 
1.1 B 
489 B 
20.0 B 
1.9 B 
1.8 B 
1.7 B 
1040 B 
11.0 B 

33.4 
15.0 
1.1 
325 
18.3 
0.26 
1.5 
756 
8.0 

B AJS 
B 
B 
B 
B 

B 
B 
B 

lo/92 Rev. 5 



2. 

s.!s?ae 

3-SW-01 

3-m-01 

l-SW-01 

l-SD-01 

2-SW-01 

Form CN-U 

The follohng is a table of samples a,+ analytes requiring 
dataqualifiersduetoreportedcontarmMntsintherinseate 
or field blank. The samples and analytes listed below were 
reportedtobelessthanfivetimesthe amount reported in the 
blank. 

Al&m 
Calcium 
SCdiUm 
Lead 

Barium 
Calcium 

kzzizz 

L 

Aluminm 
Calcium 
Silver 
sodium 
Zinc 
Lead 

Barium 
Calcium 

iiItz2 
Zinc 

L 

Aluminum 
Calcium 
sodium 
zinc 

Sample 
Amount 

(w/L) 
140B B 
926B B 
2720 B 
3.0 B 

oxvw) 
0.53 B 
55.3 B 
0.20 
183 B 
2.3 
1.6 B 

wtm 
141 B 
1050 B 
2.9 B 
2700 B 
13.1 B 
4.6 

mww 
1.2 B 
78.8 B 
0.25 
188 B 
3.7 B 
1.9 
1.7 B 

MGVL) 
142 B 
I.280 B 
,270O B 
10.1 B 
9.3 

Blank 
Amount 

OWL) 
33.4 B 
325 B 
759 B 
1.9 B 

py/“’ 
B 

3i5 B 
0.26 
759 B 
1.9 B 
1.8 B 

WVL) 
33.4 B 
325 B 
1.5 B 
759 B 
8.0 B 
1.9 B 

OWL) 
1.1 B 
33.4 B 
0.26 
759 B 
8.0 B 
1.9 B 
1.8 B 

w/L) 
33.4 B 
325 B 
759 B 
8.0 B 
1.9 B 

Qui&if ier 

J 
J 
J 
J 

J 
J 
J 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 

J 
J 
J 
J 
J 
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Form CN-U 
_-. 

2-m-01 Calcium 

LiFsEZ 
Zinc 

suR/SGRBo9 Altilml 
Barium 
Calcium 
Iron 
Silver 
Sodium 
Zim= 

Sample Blank 
Almlnt Amount 
WY/w) w/L) 
81.7 B 325 B 
0.20 0.26 
209 B 759 B 
4.6 B 8.0 B 

(w/L) 
84.6 B 
1.1 B 
489 B 
20.0 B 
1.7 B 
1040 B 
11.0 B 

WVL) 
33.4 B 
1.1 B 
325 B 
18.3 B 
1.5 B 
759 B 
8.0 B 

pualifier 

J 
J 
J 
J 

V. Accurac~Statements 

A. Blankspike/ldboratorycontrolsample(~)analyseswereperformed 
witheachsaqlebatch inthedatapackagetiwere reportedtcbe 
withinlaboratorycontrollimitsorwithincLp~~ixspikewntrol 
limits. 

-, 

Yes X No 

comments: No amments. 

B. Laborato~contmlchartswereprovided in the package and the 
limits specifiedbythecontrolchartswereused forreview. 

YesXN-0 

CCZlMWltS: CLP control limits (80-120%) were used for evaluation of 
r.cs re!sults. 

lo/92 Rev. 



Form CN-U 

C. Matrix (pre-digest) spike frequencywasmet. 

Yes X No 

tzcaments: Sample suR/SbRB09 wasused as thewatermtrixspike 
sample for 16 and GFAA analytes. Samples 3-SE-01 and 3-SW-Olwere 
usAasthematrixspikesmplesformercury. Sample Ol-SG03 frcm 
data package 22457 was used as the soil matrix spike sample. Sample 
5-SW-01 frcan data package 22563 was used as the water matrix spike 
sample for cyanide. In the resuhission, the laboratory referenced 
soil mtrix cyanide QC to data package 22457. Sample Ol-SL-03 was 
usedasthesoilmatrixspike sample inthispachge. 

D. Matrixspikereamrieswere within thespecifiedcontrollimits (75 
- 125%). 

yes - No X 

-tS: 

1. The following matrix spike analytes were reported to be 
ouytside contmllimits: 

iiismas 
txJRjSGRBo9 
Ol-SG03 

Matrix 
Water 

%RSOVeXJT 
70.6 - 

Soil Antimony 33.1 
ctu?alim 15.9 
Lead 74.8 

2. Thelowremveries fortheabove analytes indicate that the 
reported msults may be biased low and that there! is a 
possibility of false negativesbeingreported. 

3. An analyte having a matrix spike recovery of x30% and reported 
~~~ina~lehasahighpatentialtobealfalse 
negative and is considered to be inpacted by a severe 
situation. 

VI. FieldImlicates 

A. Thispackagecontaineda fieldduplicate. 

YeS No X Not Applicable 

canments: No cmimmts. 
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Form CN-U ,__ 

VII. Additional camments 

IO/92 Rev. 9 



Form CM-U 

For the ~xuposes of this data review d 
associated definitions are pruvided: 

ooument the follming cede letters and 

u - ~ematerialwasanalyzedfor,~wasnotdetected. Theassociated 
numricalvalueistheestimteddetectionlimit. 

J - Theassociatednumericdlvalueis anesth~quantitylbecduse 
quality controlcriteriawere notmet. 

R - QudLitycontrolindicatesthatdataisnatusable(i.e.,andlytemay 
or may not be present). Resa~@img amI re-analysis would be 

10/92 Rev. 10 



Smmary of Sanple Data Qualifiers 

SDG#/Case 22562 SiteName whitins Field NAS 

Samle ID IMatrix ca As 1 Na Cr Fe Hg 

UT 

Zn Pb Mn 

J 

J J. 

J J 

J J J 

J J 

J 

J 

J 

3-SW-01 I water J 

+ J 

J 

J J 1 IJ 3-SD-01 Soil I 
J 

+ J 

J --l-h J I J l-SW-01 Water 
I 

J l-SD-01 1 Soil 
I 

J J J 

J J 

+ 

J 

J 

I Iw 2-SW-01 I Water J 

2-SD-01 I Soil J +-l-k J 

+ J J J J 

J IJ IJ J 



, 
“-CC JM 

ENVIRONMENTAL ENGINEERS a ~CIENTLSTS 

SILVER SPRING 

GRAND RAPIDS 

DETROIT 
ax4 lxlmMmr No: wFKxsO12.~,, 

Case No. 33711 and 22562 Project NEESA Level C 
Site Whitim Field Project Nan-e Whitim Field 
mtract raboratory U42M Hill ClientABBEhvironmental Services 
Sample Delivery Grcq (SE) 
TypeofAnalyses/SpehalReqwsP 

Sampling Date(Month/Year) 8/92 
Volatiles. Semivolatiles, Wticides/'pcB's 

Ylf-U-WSLF!E-03 
U(F-2A-U/SUB-U2 
WF-2A-STAl-SD-01 
WF-2A-STAl-W-01 
WF-2A-STAZ-D-01 
wF-2A-%JwLT8-09 
YIF-2A-S-M-SJ-01 
WF-24.SW-3l-01 
w-2A-slA2-SV01 

h‘rple 
Hatrix V B P 
CIater x x x 
wet- x x x 
Seil X X X 
Uater x x x 
soil x x x 
wer x - - 
uater x x x 
soil x x x 
Uater x x x 

saple sinpIe 
Matrix V B P 

l-w-01-E lgter - x - 
i!-W-Ol-RE later - x -' 

Labjratoty QC saples 
I&.&d inCase tb. m0: Inclrded inCaset&. 22%: 
s-sv-OlK bate- 'x - - s-su-OlK X X 
S-SuOlns, teter x - - s-s+01m X X 
S-9)-01KDEJJ Soil XfX - . S-9)-OlK/TCB x/x x/x 

II of SaIDlea AnAMed: 9 8 8 
Total # of bmlbses: 13 11 12 

V = CU Volatilas 6 = Qp Seniwlatilas 
X=hlysis has bmp-vvided forwlidaticn. 

P = aP Festicide/PCB+ 

O=kalysisbm qzmdper theO7ainof OH*, hawer#, m&s us received for vaiihtim. 
- =hlysism5 rot reqestedpr the brain of Ut*cf rupirrdtomet criteria. 
K = natrix spike w) = matrix spike wicatc C+q = matrix dplicate E = reaglysis DL = diluticn eelysis 

Data Reviewer 
4 $6 

NancvFish /lb 

QAReviewby JexalvnGuthri~eff Benson 
a=fM='=J-by Ril3laxdcheatham~ 

mtracbal violations fatmd? yes - No X Not -1. 
TRDactionrquesbd? yes - No - NctFFpl. X 

Remrks: Caoiesof~-~~~~resutaissionsareat~~~. Please 
see first 13a~e of Case Narrative (Attachmmt 11 for correlation of Client ID 
ardL&xatow ID. 2helabxatorvhas tmncated the client IDon Form 1's. 

I. Li#mstaycesC Nsfmti~,Tel~ Log~BdCccrespcrdenic 
II. Data VaLidatcr Wbhaets 
111. Ulified Smplc Rgults (Farm I's) 
IV. lhrataypcsslpleSumaryFonr6 

QuaUyServiceSince1979 

I- 



Form CM-U - 

I. Deliverables 

All data deliverables as specified for NEESA Level C quality control were 
found inthepackage. 

YeS X No - 

ats: The following Level C Data Deliverables checklist shows the 
Fomsanddata found inthepackage. 

X Included inpackage 
0 Not included and/or Not available 
A Not applicable or Not required 
3 Fmvided as m&mission 

x Meth&blankspikeswitheachht& 
Contmlcha.rtdevelopedbylab 

Sa&leresults X - Fonnlorspreadsheet 
x C.LP data flags used by laboratory 

FSSaqlechrmatogramsandmassspectra 
x Holdingtims (sampling, prepardanalysisdatespruvided) 

Sumzgatemccveries-Fom2 X 
X Matrixspike/matrixspikeduplicate(MS/KSD) -Form3 (MS/MSDistobel 

per20 saI@esofsimilarRbhrix) 
X Methcdblanksumry -Form4 

Report form for method blank results (Fom 1 or spreadsheet) X 
x GCmtuning-Form5 
x Initial cal.iJxationdata, GC/MS - Form6 
x F&sticide/FCB calibratioq stmdards summary - Form 8D (listed as Form 9 on 

NEESA Table 7.6) 
x Continuirqcalib~tiondata, GC/IS.- Form7 
x ~--~~,Gc/Ms - Fom 8A, 8B, or 8C 
x 

. lSsticide/RBccntmuq cdlibrationdata-Form9 
x Festicide/PCB2ndc&mmconfimation-chmnatograms 

lo/92 Rev. 2 



II. 

Sample 

sLrRB-09 
SL-FB-01 
l-SE01 
l-SW-01, 
2-m-01 
2-SW-01 
3-m-01 

fi 3-SW-01 
sL+rB-09 
l-SW-01-m 
2-SW-Ol-RE 

Form CM-W 

Hdldinu Tinies ,. 

Saqles were initially extract& and mLLyzed within holding times 
specified by the NEESA data validation guidelines. See the following 
table for a summarization of sample holding times. 

Yes X No ' 

-tS: An asterisk and number in parentheses indicate a sample 
fraction outside holding time specifications and the number of days 
exceeded based on the date sampled. Sample data for any fraction 
exceeding holding time specifications are flagged as estimated (J or W). 

8/19/92 8/19 
8/19/92 8/19 
8/19/92 8/19 
8/19/92 8/19 
a/19,/92 8/19 
8/19/92 8/19 
8/19/92 8/19 
8/19/92 8/19 
8/19/92 8/19 
8/19/92 8/19 
8/19/92 8/19 

VOA Pesticide 
Analvsis Extract Analvsis Extract Amlvsis 

8/25 9/23 8/25 9/13 8/27 
8/27 
8/27 
8/27 
8/27 
8/27 
8/27 
8/27 
8/27 
- 

8/25 g/23 
8/25 9/20 
8/25 9/23 
8/25 9/20 
8/25 9/23 
8/25 9/20 
8/25 9/23 
- - 

9/24 g/24*(22) 
9/24 g/24* (22) 

8;25 9;13 
8/25 9/13 
8/25 9/13 
8/25 9/13 
8/25 9/13 
8/25 9/13 
8/25 9/13 
- -- 

- 

Holdinu Time Summaw 

- - 

III. GC/?4S TUninu and Mass Calibration 

TheBFBand/orDFTJ?Pperformance results sumaries were included for all 
sampl-, and were reported to be within specified criteria at the 
appropriate frequency. 

-: No axments. 

r 
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Form CM-U _-". 

IV. A. Instrument Calibration (Volatiles) 

1. The instrument response factor (RRF) data summaries were 
reviewed for the initial and continuing calibrations. All 
informationwas present and reportedonthe requiredsummary 
forms. Response factors for the system performance check 
ccBnpOundS (SPX) met the required criteria for volatile 
analyses. 

Yes X No 

0amnents: ?heRRFvalues outside of datavalidationguideline 
SpeCiffcatiOns are listed on the attached Table 1. Al.1 
volatile cmpomds havebeenreviewedwithacontrollimitof 
0.050 being used.as a minimum response factor. (NOTE: This 
prc-Aure has been used by the reviewer in ordee to prevent 
the qualification of ccqxndsthathadacceptablereq~nse 
factors). 

2. The percent relative standard deviation (%RSD) for the initial 
calibrations and the percent difference (%D) for the 
continuing cdlibrations were reviewed for the cal*ration 
check M (a). ?he %RSD and %D values reported for 
the Ccc's met the data validation criteria (i.e., < 30 %RSD 
and < 25 %D) for volatile analyses. _- 

Yes X No 

Cmmznix: All volatile 
same criteria (i.e., 

WxqouAshavebeenreviewedusingthe 
-C 30 % RSD and < 25 % D). See the 

attached Table 1,fdr a summarization of the Ccc's and other 
ccqwmdsnotmeetingthesecriteria. (NOTE: lhispmcedure - 
has been used by the reviewer in order to prevent the 
qualification of cmpomds that had acceptable calibrations 
reported.) Theaut-ofmntrolcalibrationshaveresulted in 
associated sample data being flagged as estimated (J or W). 
?heaffectedsamplesarealsolistedontheatta&edTable 1. 

B. Wt Calibration (Semi-Volatiles) 

1. The hstrmentresponse factor (RRF) data summaries were 
reviebjed for the initial and amtinuing calibrations. All 
infomationwaspresentandreportedontherequir&smmary 
ferns. Respnse factors for the system performance check 
mqounds (SFCC) met the required criteria (i.e., minimm RRF 
= 0.050) for semi-volatile analyses, thus no data have been 
qualified. 

Yes X No 

i2cmnents: No amments. 

10192 Rev. 4 



2. 

Form CM-U 

The percent relative standard deviation (%RSD) for the initial 
calibrations and the percent difference (%D) for the 
continuing calibrations were review& for the calibration 
check cmpoukk (Ccc). The %RSD aM %D values reported for 
the CCC's met the data validation criteria (i.e., <: 30 %PSD 
ard < 25 %D) for semi-volatile analyses. 

lo/92 Rev. 

Yes X No 

camments: All volatile aapomds havebeen reviewedusing the 
same criteria (i.e., < 30 % RSD and < 25 % D). See the 
attached Table 1 for a summarization of the Ccc's and other 
c2apxds not meeting these crl&leria. (NOTE: This procedure 
has been used by the reviewer in order to prevent the 
qualification of cmgmnds that had acceptable calibrations 
reported.) Theout~f-contmlcalibrationshave resulted in 
associated sample data beiq flagged as estimated (J or W). 

C. Imtrment Calibration (Pesticide) 

1. 

2. 

3. 

All reported linearity checks met criteria, with a %RSD value 
less than 10% for all quantitation column calibrations. 

YeS X No - 

-ts: 

Thebreakdawnof4,4'-CIUTand~inwasreportedasIt~than 
20% for all Evaluation Banalyses. 

Yes X No 

ccaranents: No amnents. 

The reported pesticide-star&M cmpm& shwed a %D of the 
cdlibration factor of nc more than 15% for the quantitation 
and 20% forcxmfimationcolumns for all coqomis identified. 

Yes X No 

-tS: No cxxmnents. 

5 



form CN-U __ 

V. Ehnk.S 

A. WAhodBlank- The blank analyses summaries were reviewed. The 
frequency of method blank extractions and analysis and the 
contaminmts reported in blank samples were all within specified 
limits. 

Yes X No 

Cmments: contaminant quantities reported in the laboratory 
preparation blanks are summrized on the attached Table 1. 

B. Trip Blank - me associated trip/travel blank(s) contained 
cmtaminan~ which affect& samples in the package. 

Yes X No Not Identified 

comments: The following table lists the contaminated trip blanks 
faund inthedatapackageandthecontaminantquantities reported. 
?he associated samples found in the package, which are qualified 
(UJ) due to contmination potentially having 
handling and/or storage, are also shown. 

oazurred during 

Associated -. 
Blank ID SamDles 
SLAB-09 Methylene Chloride All 

Acetone 5 

c. Other Blanks - The followhq table lists the contaminated rinsae or 
field blanks found in the data package and the contaminant 
quantities reported. 'Iheassociatedsamples fcund inthepackage, 
which are qualified (W) due to contamination potentially having 
cccumedduringharxllingard/orstorage, arealsoshmn. 

Associated 
Blank ID/TWX Andlvte - 

suq/SbRB-09 Di-n-Bul+phthalate 10 All 
Methylme Chloride 12 
Acetone 3 

suq/sGFB-o2 Di-n-BuQlpQthalate 12 All 
?4ethylene Chloride 7 
Aoetone 7 

IO/92 Rev. 6 
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Form CN-!A 

VI. 

VII. 

SwmxateRecoverv 

?hesurrogaterecoveq sunmmieswere reviewed. Therecoverieswereall 
reported to be within specified CLG QC criteria. 

YeS X No 

Camments: Samples reported tohave surrogate recoveries outside specified 
CLPcriteria are summarized on the attached Tables 1 and 2. 
whennecessary, are irx3icatedonTable 2. 

Data flags, 

Blank Spike - Iaboratow Control Sarmle(s) 

A. Blank spikeanalyse~ (i.e., methcdblariks'spikedwith surrogates for 
volatiles and semivolatiles) were performed with each sample batch 
in the data package and were reported to be within lakoratory 
control limits orwithin CLPestablishedcontrollimits. 

Yes X No 

mts: The cmQomds used for the Festicide/FCB 
lindane; dieldrin ax-d arcclor 1260. 

B. LaboratorycontrOlchartswerepravidedinthepackage;hcrwever,the 
CLPlimitswe~used for review. 

YeS X No - 

(2umnents: No cxzaments. 

VIII. MatrixS&ce/HatrixSkke~licate (MWMSD) 

blank sp.ike were 

yes - mx 

(2amats: Sanple 5-SD-01 (case 33710) ard S-SW-01 (case 22563) wezre used 
for MS/KD. 

IO/92 Rev. 7 



The follA.rg spike 

Analvte 
1,4-Dichlorcbenzene 

Form CN-U - 

analyt.eswerereportedtobeoutsidelimits: 

%Recovery ContmlLimits 
MS BE!2 % Rec. 
34*/37 -8 36-97/28 

No data qualifiers have been added based on MS/MSD results. 

xx. Field Wlimte Results 

This package contained a fielh duplicate sample. 

yes - No X Not identified 

-tS: No -ts. 

X. Additionalcamments 

The unknown TIC's were not labeled appropriately as specified in the 2/88 '- 
sow. Instead of W~~l, the laboratory used "Not IdentifhP. 

lo/92 Rev. 



Form CN-U 

For the pmposes of this data review d ocument the follckng code letters and 
associated definitions are provided: 

U 

R 

J 

B 

JN 

The material was analyzed for, but was not detected. ?he associated 
mnericalvalueis theestimteddetectionlhit. 

Quality control indicates that data is not usable (i.e., ~oompound 
my or may not be present). Resmpling and re-analysis would be 
necessarytodeteminethepresenceorabsenoe oftheanalyteinthe 
sample. 

The associated numerical value is an estimated quantity because 
qualitycontsolcriteriawerenotmetorbecausetheamountcletected 
is below the detection limits reqiredby analytical Statement of 
Work. The laboratory uses this flag in the latter situation. 

Thelakxatoryusesthis flagwhenthereportedanalytewasalso 
faund in the method blank. Data validation guidelines do not 
specify the use of this flag. 

Tentative identification of a cmpound at an estimated 
amcentration. 
verification. 

Re&np+iqandre-analysiswouldbenecessaryfdr 

lo/92 R,ev. 9 
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‘CCJM : 
ENVIRONMENTAL ENGINEERS B SCIENTISTS 

: 

/ 
SILVER SPRING 

GRANJ RAPIDS 

DETROIT 

(xnd - NC): WFIDS036.REWER 

Case No. 22563 Project NEESA-LfmelD 
Site Whitinu Field NAS Project Name Pihitim Field 
fxmtract xaboratory c-m Hill Client AEBEnvimnmental 
Sample Delivery Gmup (Sffi) 22563 8/92 
TypeofAnalyses/SpecialRquest TALMetals. Want 

brple Sarple sarple 
Matrix 1 D C z2 bttix 1 D C 

S-St-01 uater x - X 
5-S-OlA uater x - X 
s-9)-01 Soil x - X 
5-SD-OlA Soil x - X 

Labocatc4-yaSaplcl 
5smb?s Uater x - X s-4)-OlDw uff x - X 
5-9)-OlcS bit x - X S-SbOlRp Soil x - X 

t of salcks PAY-Led: 4 4 
Total #of hhses: 8 8 

1 = Qp Total Matats O=Ci.PDissotbu3lktals C=QpCymida 
X=kelysiskbzengxwickdforvali&dn. 
O=&mlysis ime mpstdpar the Ovinof tit*,-, m&s- mxiwd forwlihtia 
- =bmtysis ylb mt rqestcdpr hhcinof Utoclyorrrqn'rdtomw criteria. 
6 s wtrix spike m = mtrix spike d@icate ap = nntrix dplicete RE = mmlyris DL = dilutim aalysis 

Data Reviewer 
QARevied.by 7~%hralw?Guthrie/RmerSin& 
-@P-by Richard aleatham I+- 

c2ontraM violations fund? y=-x- m- 
TFQactionrequested? 

~pgpl. - 
YeS No- Notpgpl. x 

. . Remarks: CcsiesofcoB~resufrmss ionsareattacbcf. 

Attachhts: 

-- plcau see&a gslifia dsbqalifiahfinitiorr mthe 1st w. lhir sdmred gslifiar is intmto help idicate 
the ~a~~~icheasasnplenLIlCstobegr~ifi~ 

CC. JOHNSON & MALHOTRA, PC. 
12567 WEST CEDAR DRIVE, SUITE 220 l LAKEWOOD, CO 80228 

Telephone (.303) 987-2928 l Fax (303) 987-3516 

Quality Service Since 1979 



Form A ____ 

2&E 
x 
x 
x 

SE 
x 
x 

%! 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

A&s 
x 
x 
x 
x 
x 
x 

Contract ILM02.1 

InoqanicDataCmpletenessUxzcklist 

Inorganic Caver paSe 
Inorganic analysis data sheets (Form 1) 
Initial cdl&ration and calibration verification results (Form 2A) 
Conthwing calibration verification (Form 2A) 
CRDL Analysis (Form 2B) 
Blank results (Form 3) 
IcPinterference check sample (Fom 4) 
Spike results (Form 5A) 
post-digest spike results (Form 5B) 
Duplicate results (Fonn 6) 
Laboratory Control Sample (ES) Results (Fonn7) 
Standard Addition Results (Fom 8) 
Serial Dilution Results (Form 9) 
Instmmmt Detection Limits (Foxm 10) 
ICP Interelement Correction Factors (Form 11) 
16 Linear Ranges (Form 12) 
preparation Xcg (Form 13) 
Analysis IWn 
Raw data for 
Raw data for 
Raw data for 
Raw data for 
Raw data for 
Raw data for 
Raw data for 
Raw data for 
Raw data for 
Raw data for 

Log (Form 14) 
sampl= 
calibrationstandards 
blanks 
ICP quality control (ICS and Serial Dilution) 
spikes 
duplicates 

graphite furnaa AA 
mercury analysis 
cyanide analysis 

Percent solids calculation - soils only 
Saqleprep/digestionlogs 
Traffic Reports/chain of custody anyOr tracking records 
Sarrple description 
Case narrative 

X =InclMedinOriginalDataPa&age 
0 =NotInclMedaM/orNotAvailable 
NR= Not requimd 
FS= Pmh%dasResuhnission 
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I. Deliverables ,, 

Form A 

All deliverables were provided as specified in the statemnt of work. 

Yes X No 

cements: Form1 for samples 5-SW-O& 5-S&01, ard 5-SD-OlA; as well as, 
Form 3, 4, 6, 7, and 10 were initially fouxl to have problem or contain 
enmrs; corrected information was 
resubmission. 

provided in the laboratory 

II. Detection Limits 

ALlreflll+cmetthecon~~r~de~ionlimits (CRDL). 

Yes X No 

-tS: 'Ihe IDL for mercury was reported as 0.0 j.q/L on Form 10 but as 
0.2 j&g/L on Form 3. In the resuhnission the laboratory stated that 0.03 
c(sI/Lwastheaxre&IDLardpmvidedcxmmAed Forms 10 ard 3. 

III. Holdinu Times 

All4OCFRl.36 remmerded holding times for water san@es, as specified in 
the Functional Guidelines were met, The water holding times havebeen 
applied to soil m&rices, if applicable. Holdingtheis based on date 
saqled todateofanalysis (withcollectiondatenotinclusive). 

Yes X No 

-: No axments. 

lo/92 Rev. 



Form A -- 

Iv. CalihationQualitvContml 

A. All initial instrument ml.ibrationswereperfomedas specified in 
the statement of work. 

Yes, X No 

t2caments: No caments. 

B. ?he initial calibration verification (ICV) and continuing 
cdlibration verification (CCV) &mdaxdswereanalyzedasrequixed 
andhadrecoverieswithinthecontract specifiedcontrollimits. 

Yes X No 

COllUW3tS: No czomments. 

C. mecRDLchecksbndaxds (concmtration = 2xCRDLforICPandlxCE?DL 
for GFAA) were run at the contract specified frequency for the _-- 
required analytes. 

Yes X No 

CfBUWIltS: No ccamnents. 

D. The2xcmL&eckstar&rd for ICP (CRI) exhibited-erieswhich 
indicatethatlinearityprobl~arenotlikelyatthelclwerendof 
the calibration curve. 

Y=- No X 

Omnents: Formbalt,thediffeEnce betwemthetruevalueofthe 
~sbndaxdandtheamuntfoundisgreaterthanfivetimesthe 
m 'Ihisindicatesthatsampleresultsreportedatthelawendof 
the curve (i.e. near the IDL) may be inazurate. Huwev~,since 
there axe no controlli3nits &ablished for the reamery of this 
~standard,noqualifiershave~addedbythereviewer. 

lo/92 Rev. 4 



E. 

Form A 

ThelxCRDLcheckstandards for GFAA (CRA) &xi.bited values which 
indicatethatanadequate respmsewas foundatthelaJe&ofthe 
calibration curve. 

yes - No X 

t2cammts: Forarsenicandmemq, thedifference between the true 
valueoftheCRAstaMard andtherepo3?edvalueis~tmcthan+ 
theIDL. Huwever, sim=etherearenocontrollimitsestabli~~for 
therecaveryofthisstardard, 
reviewer. 

mcpalifiershavebeenadd&bythe 

V. BlankOualitVCmtml 

A. The initial calibration blanks (ICB) and continuing calkation 
blanks (CCB) wereanalyzedasrequiredandwerewithinthec~n~~ 
specifiedcontrollimits. 

Yes X No 

1. The following is a table of samples, analytes, blank:valuw 
and qualifiers associated with a oontractually ampliant ICB 
or c(3B star&rd that exhibited contmhnt levels or negative 
valueswhichaffectreprtedsmpleresults: 

Sample Sample Blank 
AMlvte Value Value Cualifier 

(M/L) 
5-SW-01 Lead 2.7B jqjL -1.6B J-K 

VaMdium 1.3u j&g/L -1.5B W-K 

5-SW-OlA Lead 2.l.B /q/L -1.6B,-2.3B J-K 
VaMdium 1.3u /q/L -1.5B W-K 

0.43 pg/L -o.lB J-K 

5-m-01 Mercury 0.02u rly/kJ -0.3s UJ-:K 

5-SD-OIA r4lxQ.q 0.07B ny/kg -O.lB J+K 

2. When blank results with negative values are re.port& and 
smrplemsults areeitherlessthan five times the absolute 
value of theblankorur&tected, there-the possibility 
thatpositivevdLuesmaybebiasedlawandundetectedvalues 
maybsfalsenegatives. Sa@es affected have been qmlified 
asesthted(JKorUJK). 

/ 
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Form A - 

3. flank resultswhose absolute valuesweregr&zerthantheIDL 
were reported for cadnim and dxumium (soil rratrix); and 
~~dmimandcobalt(watermatrix). Hcmzver,nosa@eresult 
qualification has occurrdbecausethe associated sample 
aralytevalueswere eithergreaterthan fivetimestheblank 
amuntorwerereportedasundetected. 

B. A preparation blank was prepared and analyzed at the contract 
specified frequency. 

Yes X No 

caarpnents: No comments. 

C. Allanalytes inthepreparationblankwerebelawthe CRDL. 

Yes X No 

ClXUEIltS: No -ts. 

D. The absolute value o$ results reported for analytes in thk 
zepa&Etia&c,metthe Rmction+L Gui$lelines specified criterion 

1 detectlon lunit (IDL). 

yes - 

CcpRnents: 

1. me following is a table of qualifiers, analytes, blankvalues 
qles .(with analyte values fmn the IDL to five times 
blank amunt) associated with a contractually ccsnpliant 

preparation blank that Wit& cmhnimnt levels or 
negative values which affect reported sample results: 

-Me Sample Blank 
Value Value pualifier 

s-SW-01 5.3B w/L 3.6B ~&J/L W-B 
Zinc 20.2 j&g/L 13.OB /g/L W-B 

5-SW-o= copper. 5.6B WL 3.6B WI/L W-B 
17.8B /q/L 13.OB /q/L UJ-B 
0.43 /q/L -0.112B /q/L J-K' 

lo/92 Rev. 6 ’ 



Form A 

Sample Blank 
- Value Value 9ualifier 

5-SIX01 Calcium 109B rq/kg 22.2B ny/kg W-B . 

z 
260B n-y/kg 102.8B q/kg W-B 
0.02 u mg/kg -0.054 B q/-lq W-K 

5-SD-OIA scdim 21l.B Tim3 102.8B rrq/kg W-B 
0.07B q/kg -0.054B rq/kg J-K 

2. When blank results with negative values are reported and 
sample results are either less than five times the absolute 
valueoftheblankor~e~,thereexiststhepossibility 
that.positivevaluesmaybebiasedlowandundetectedvalues 
maybe falsenegatives. Samples affected have been qualified 
asestimated(JKorUJX). 

3. BlankresultS~~absolu~vdlueswere~~thantheIDL 
were reported for cadmium, calcium, iron, and sodium (water 
ndrix);arrdbariun, chrcaniurn, iron, and lead (soilmatrix). 
However, no sample result qualification has occurmdlbecause 
theassocia~~leanalytevalueswereeithergreaterthan 
five times the,blank amount or were reported as undetkcted. 

E. The package contained other types of blanks submitted to the 
laboratorywiththe fieldsaqles. 

YeS X No - Not Psplicable 

1. The follawinglist shms the other types of associated blanks - 
andmnbnhants faurd intheseblank. Sanplevalueshave 
beenqualifiedbythereviewerduetocontmhntsreprtedin 
these blanks. The field blank suR/SGFB-02 and rinsate blank 
suR/SGFB-09 were found in the 22562 package and are 
associatedwiththesaqles inthispackage. 

W#e 

suR/sL-FB-02 
Blank %me Analvte 

Field Al.- 
Antimony 
Barium 
Calcium 

5% 
sodium 
ZillC 

ATIwunt (i&cl/L) 
33.4B 
15.OE3 
l.lE3 

325B 
18.3Es 
0.26 
1.5E) 

756B 
8.OE) 

lo/92 Rev. 



Form A ___ 

2. 

Smle 
5-SW-01 

5-SW-OIA 

5-SD-01 

5-SD-OIA 

Sample 
Blank T&me AMlvte 

suR/sLrRBo9 Rinsate Alum.inunl 
Barium 
Calcium 
Iron 

ii!!k= 
scdium 
Zinc 

Amount (L&L) 
84.6B 

l.l.B 
489B 
20.OB 
1.9B 
1.8B 
1.7B 

1040B 
ll.OB 

The following is,a table of samples pnd analytes requiring 
dataqualifiersltuetoreportedcontarmMntsintherinsateor 
field blank. The samples and analytes listed belaw were 
3xportedtobelessthanfivetimsthe amountreportedinthe 
blank. 

Blank 
Sample 

e 
hmunt 

E 
Qmlifier 

0.59 pg/L W-B 
Zinc 20.2 WL 8:oB W-B 
Aluminum 195 B jq/L 84.6B W-B 

2.7 B/q/L 1.9B W-B 
Zinc 20.2 pg/L ll.OB W-B 

Alumjnum 

iT.EF 
Lead 

146B j.q/L 33.4B W-B 
0.43 pg/L I 0.26 W-B 

17.8B /.q/L 8.OB W-B 
2.lB pg/L 1.9B W-B 

Qlcium 109B mj/kg 325B W-B 
silver 0.47B q/kg 1.5B W-B 
sodim 260B xq/kg 756B W-B 

Calcium l=Bwm 325B W-B 
sodium 211B nq/lq 756B W-B 

A. meIImtrix'(pre-dige&)spikefrequenqwasIne~ 

Yes X No 

w:Saqles 5-SD-01and5-stJ-Olwereusedasthematrixspike 
sanlplf?s. P.-"^ 

IO/92 Rev. 



Form A 

B. Matrix spike recmeries were within amtract specified control 
limits (75 - 125%). 

-tS: 

1. Ihefollowingisatableofsamples,analytm, remveriesand 
qualifiers associated with spike recoveri= outside of the 
mntract specified control limits: 

Samples 
Affected Matrix 

5-SD-01, 5-SD-OIA Soil 

F-enent 
pualif ier 

J-S 
Lead 169 J-S 

2. Low zewve.ri= for the abcnre anal* indicate that the 
reported results may be biased law and that there is a 
possibility of false negatives being reported. The:results 
forthoseanalyteshaving~~recoveriesmaybebiasc~high 
and false positives maybe reported. 

C. Allanalysis(postdigest)spike requhmmtsweremt forthe above 
samples that reqdred WV flags. This is not requh& for GFAA, 
analyses* 

YeS X No - Not Applicable 

-tS: 

1. ?he following is a table of samples and analytes for: which 
analysis (post~gest) SpiJces were lrequhd and performed: 

Wle 
Matrix 

5-m-01 soil 

Fustdigestion Spike 
-t Reawerv 

95.8 

2. ~tZqWd.ifiersarenot@ded oreliminatedbasedontheabve 
postdigest spike results. 

. 
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D. Thelaboratorycontmlsample(LCS) frequencywasmet. 

Yes X No 

cananents: No cmnments. 

E. KS rfzcaverieswerewithin contract specifiedcontrollimits 
(we- = 80-120%, except Ag, Sb, Hg and CN; soil = as established 
for the specific material). 

Yes X No 

colments: No comments. 

VII. Precision Statement 

A. Thematrix (predigest) duplicate frequencywasmet. 

Yes X No 

t2lXWIltS: Samples 5SPOl and 5-SW-01 were used for duplicate - 
sample analysis. 

B. Matrix (predigest) duplicate differences were within contract 
specified control limits (20% F@D or the duplicate difference less 
than the CRDL for results less than five times the CRDL). 

yes - No X 

-tS: The following is a table of samples, analytes, 
differences and qualifiers associatedwithduplicatecontrollimits 
that are acceded as specified in the FUnctional Guidelines (20% RPD 
ardifference less than the CRDL for waters, 35% F?PD or 2-L for 
soils). 

sanpl- @lkrol Difference 
Affecteq Matrix Analvte Limit or RFQ Qualifier 

5-m-01, 5-sE0l.A Soil. Barium 102 mg/kg 1411q/kg J-D 
-uin 5.10 m3/@ 5.16 nq/kg J-D 
Iron k 35% 72.6% J-D 
Lead + 35% 48.9% J-D 
Zinc 10.2 q/kg 12.8 x@q J-D 
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Form A 

C. This package Contained a field duplicate. 

Yes X No Not Applicable 

Ccmmmts: Tbepositiveresults fortheduplicatepahandtheRP13 
values foreachanalyte are reported ontheattdchedtable. Data 
are not qualified by the reviewer based on the field duplicate 
results. 

VIII. ICPQualitvCont1331 

A. Serial dilution frecpexy was met. 

Yes X No 

CQnuoents: Samples 5-SD-OlA Md 5-SW-OlA were used for serial 
dilution analysis. 

B. Differences for the serial dilution were within contract specified 
control limits (10% difference). 

YeS No X 

(BllDdS: The following is a table of qles, analytes, 
differerxesandqualifiersassociatedwithaserialdilutionresult 
~ideofthecontzactspecified~n~llimits: 

=wl= 
Affected Mat& 

5-SW-01,5-SW-OlA Water 

l%roznt 
Difference Qualifier 

15.6 J-I: 

c. me interf- h2ck sample (KS) was run at the requir& 
fhqumcyforallreguhd ICS analyte~. 

Yes x No 

came&s: No aarrments. 
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Form A ,_ 

D. 1cspexmlt recoveryresultswerewithincontractspecifiedcontrol 
lbnits. 

Yes X No 

cormnents: No ccinments. 

E. Results for ICPanalytesnotreqiredtobepresentinagivenICS 
star&xdwerewithinacceptablelhits. 

Yes X No 

ccaranents: No axments. 

IX. GratiteFbnace (GFAA) 0JalitvContml 

A. Duplicate injections were performed where requh& for all GFAA 
analyses andhadRSDVs (or CV8s) of less than 20% where results were 
abwetheCRDL. 

Yes X No 

-tS: No cxnments. 

B. Analysis (pstd.igest) spikes for GFAA were performed on all 
requimd~les and at the concentration requbzd. 

Yes X No 

-tS: No axnmnts. 

C. Smnpledilutionandre-spikingwasperformedonall~leswithan 
initial spike recovexy of less than 40%. 

y= - No - NotApplicable X 

1. All~~~~~erieswemgreqterthan4O%. 

2. In saqle 5-SD-O& the lead post digest spike result was 
gmeer than the highest al3xation standard. ThelaboIatoxy 
didnotdiluteandreanalyzethesaqAe.Sincethepercmt 
reaivery of thi.spost-spikemetcriteria,noactionwastaken 
bytherevi- 
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Form A 

D. lhepost-digestion (andLysis) spike recuverieswere allwithinthe 
85-115% control limits for those GFAA analysis sample results that 
werelessthan50%ofthep3stdigestspiJceamaunt(abs03h.~~). 

yes - No X Not mlicable 

-tS: 

1. The follcwing is a table of samples, analytes, recuveries and 
qualifiers associatedwithcuupliantGF'AAanalys.estichdid 
notrequire~butwfiosespikerecaverieswerenotwit~85- 
115% aId were greater than 40%: 

-Tie Percent 
AMlvte malifier 

5-SW-OIA Thallium 78.6 W-I 
5-SD-OIA Thallium 84.6 UJ-I 

2. The follwing table is a listing of laboratory QC saqles 
(e.g., prep blank, KS, duplica~) that had analysis spike 
reccveries that were not within 85-115%. 
are required due to these deficiencies. 

No data qualifiers 

Samle Number 
5-SW-01 fxlplicate 

Analvte 
Thallium 
Thallium 

PercentReaJvew ' 
84.4 
73.0 

3. Thelabo?zbxydidnot initially flagthethallimres~tin 
sanple5-SW-OlAwithaTPasrequhd. Ihelabmtory,also, 
initially flaggedthethalliumresults in sanples 5-SD-Olwith 
a Wt. In the . resuhms ion, the laboratory verified the 
flagging error in Sanple 5-SW-OlA and provided a corrected 
Fbmlwiththe WI flagadded. ~elahxatoryalscverified 
the flagging error insample5-SD-01andpmvidedacorrected 
Fom lwith the WI flag removed. ._ 

E. MsAwasperformedwhenrequhd forGFAAanalysisand follcwedthe 
criteria specified in Exhibit E of the Statement of Work. 

YeS No - NotApplicable X 

carments: NofBAanalyseswererequired. 

10192 Rev. 13 
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X. cdlculations and Transcritiion 

Form A -I 

A. correct amtract/ndhCd calculationswereperformed. 

yes - No X 

-tS: Please see section VII1.B for a table sumnarizing 
calculation discrepax ies noted in the routine data validation 
Pro==* 

B. RdWdiCitiiwaS b-anscribeda ccuratelytosaq1eardQCsmmary~sheet.s. 

yes - No X 

-tS: 

1. The following is a table of transcription/calculation 
discrepanciesnotedbyther~iewerduringtheroutinedata 
validation process. 

Laboratoxy Reviewer ' 
Sanmle 
5-SD-om 
ICSAI (g/6/92 run) 
ICSAF (g/6/92 run) 
ICSAI (9/7/92 run) 
ICSAF (9/7/92 run) 
5-SD-01 azplicate 

2. 

Analvte Fomi 
1 - 
4 Iron 
4 Iron 
4 Iron 
4 Iron 
6 Arsenic 

Iead 
Lead 
selenium 
Thallium 

7 Arsenic 

selenium 
Thallium 

F!xmeed- 
0.07B mq/kg 
Not reported 
Not reported 
Not reported 
Not reported 
D<= 0.002lB nKgkg 
D = 0.0646 ry/kg 
RPD = 197% 
D = 0.0027U IIgjkg 

= 0.002u llypq 
i47.0 log/kg 
202.5 nyfJq 
32.3 x@q 
38.8 n-@q 
11.7 llgq 

found 
0.08B ny/kg 
180,800 ,iq/L 
181,000 jig/L 
178,000 /.&g/L 
180,700 /q/L 
0.423B ny/kg 
12.92 Iq/kg 
48.9% 
0.536U mg/kg 
0.408U xrg/kg 
955.2 lngykg 
211.1lq/-lcg 
28.6 q/kg 
41.3 q/kg 
12.0 lq/kg 

The reviewer has confimed the abwe errors with 
laborati~andhas reoeiveduxrecbdresuhbsions. 
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Form A 

XI. wstem Ferfornlance 

The instnmmtal and analytical systems used in the analysis of these 
samples maintained an aazeptable level of performme tLhmughout this 
case. 

Yes X No 

camments: No ccxnments. 

XII. C!ontractReauirements 

Allamtractrequhementsweremetbythelaboratory intheprepm-ation 
and analysis of the samples in the package. 

Yes X No 

coarrments: No camants. 

r”““l. 
XIII. Additional O4mments 

No czamnents. 
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Definition of Qualifiers 
(Used by Data Reviewer) 

Form A 

The following qualifiers are specified for use by the Functional Guidelines for 
Inorganic Data Validation. 

(RI = Rejected - Data are unusable (Note: Analyte may or may not be 
P==w* 

WJ) = Undetected, but the mmber that is reported as the quantitation 
limit isanestimtedvalue 

(J) = Estimatedvalue 

The following subqualifiers give further detail of the type and amount of 
qualification a given data point has received. 

-H 

-1 

-D 

-S 

-c 

-L 

-B 

-K 

-Q 

Ekaqle: 

(>ualifi& due to holding time violation 

Qualifi&duetointerference problem (ICP serial dilution or ICS, 
orpooranalyticalspike recavery by graphite fuma'w 

qualifieddue to duplicate controllirn.itskeirqexce&ed 

Qualifisdue tomatrix spike recoveries outsidecontmllimits 

Qualifieddueto in&mmentcalibrationproblems _, - 

Qudlifiedttueto~recaveriesoutsidecontrollimits 

Qualified due to blank contamination problem 

QmJ.ified due to negative blank value problems 

qualified for other reasons - refertothetextofthereport 

-Pq--nt -dry of the Aluminum matrix spike was only 65%. 
undetected values (e.g., Al = 200~1) will be flagged as follows: 

Al= (W-S) 2oou 

mean.hqthenu&erbeingreportedatthedetectionlimit 
(200~) is estimated (W) duet0 spike recovexypmblems (-S). 

Reported positive Alminm values (e.g., Al=250) willbe flagged 
as follows: 

Al= 250 (J-S) 

meaning the reported positive result (250) is estimated (J) due to 
spike recwery pmblems (-S). 
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TABLE1 

Summy of Sanple Data Qualifiers 

SDG#/ca= 22563/22563 SiteName Whitim Field NAS 



Site Whitins Field SCG/Case 22563/22563 

Cmcentration Units @g/L or mg/kg dry weight): w/L 

Sample #: Sample #: 

-yte 5-SW-01 5-SW-03.A 

Aluminum 195 B 146 B 29 

Antilnony 12.4 U 10.7 u NC 

Arsenic 1.0 u 1.2 B NC 

Barium 12.6 B 12.4 B 1.6 

Beryllium 0.24 U 0.24 U NC 

cadmium 2.7 U 3.0 u NC 

Calcium 3480 B 3520 B 1.1 

chrolnium 1.9 u 2.9 u NC 

cbbalt 1.6 U 3.3 u NC 

5.3 B 5.6 B 5.5 

Iron 767 770 0.4 

. Lead 2.7 B 2.1B 25 

Magnesium 773 B 789 B 2.0 

16.5 16.8 1.8 

Mercvry 0.59 0.43 31 

Nickel 10.7 u 5.3 u NC 

Fk3bs.siu.m I.!500 B 794 B 62 

Selenium 2.1u 2.1u NC 

Silver 1.5 u 2.0 u NC 

sodil.lal I.2800 12800 0.0 

Thallium 1.6 U 1.6 U NC 

VaMdium 1.3 u 2.6 U NC 

zinc 20.2 17.8 B 13 

cyanide 2.2 u 0.84 U NC 

NC= Not calculable 



Site Whitins Field SDG/caSe 22563/22563 

CmcentrationUnits (pg/Lormg/kgdryweight): mzf/kcq 

Sample #: Sample #: 

-yte 5-m-01 5-SD-OIA 

Aluminum 1840 1260 37 

Antimony 2.7 U 3.2 U NC 

Arsenic 0.46 U 0.56 B NC 

Barium 145 4.9 B 187 

E!e.ryllium 0.09 B 0.06 U NC 

cadmim 0.77 u 0.71 u NC 

Calcium 109 B 121 B 10 

cllranium 3.6 7.1 65 

mbalt 0.84 U 0.41 u NC 

8.7 7.1 20 

Iron 1510 1000 41 

Lead 7.8 8.9 13 

Magnesium 42.9 B 31.0 B 32 

4.7 . 2.9 B 47 

- 0.02 u 0.08 B NC 

&kel 1.4 u 2.8 U NC 

Potassium 173 v l57u NC 

jelenium 0.53 u 0.54 u NC 

5ilVtX 0.51u 0.39 u NC 

salium 260 B 211 B 21 

!thallium 0.40 u 0.41 u NC 

VaEidiUIU 4.0 B 2.5 B 46 

Zinc 22.0 97.3 126 

Cyanide 0.24 B 0.29 u NC 

NC = Not calculable 

a 
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CCJM 
ENVIRONMENTAL ENGINEERS 8 SCIENTISTS 

SILVER SPRING 

GRAND RAPIDS 

CYXM DoaTMENT NO: WFCW25.~;; 

Case No. 22563, 33710 Project =A-LevelD 
Site Whitim Field Pmject Name Whitim Field 
contract Laboratmy cH2.M Hill Client ABBEnvizrmmental 
Sample Delivery Gmup (SE) NA Sampling Date(Month/Year) 
Type of Analyses/Special Request 

8/92 
Volatiles, Semivolatils, Pesticide/IQ 

Client smple brple sarple 
ID Mter Matrix V 8 P t&I&r I&ix V B P 
w-2&sTb5-sv01 uater x x x 
UIF-2A-SW-St-OlA Uater x x x 
UIF-2A-SlASWOl Soit x x x 
wF-2A-slA5SD-O1A Soil x x x 

#0&wm6-su-01us 
LhratolyQ:saples 

Uater x x x s-SbOlrs SOil X X X 
wF-2A-sTti-SV-O1m Mater x x x s-3)-01m Soil X X X 

V = Qp Voletiles B = ClP Semivolatiles P = Qp FesticidNWs 
X=&mlysishi~beenp-wi&d for w3lidstim. 
Oobn3lysiswri rqmtadpr theOw1inof0~tOdy,hw~~,rmcbtawts rariwdforwtidatim. 
- rhlysis -rot reqcstsd per theOlsinof bstad/or re#raJtomet criteria. 
16 = mtrix spike ra) = nntrix spike &plicate hp 5 wetrix dplicatc RE = mnalysis DL = dilutim aelysis 

Data Reviewer 
QAF&viewby Jeralvn Guthrie%eff Benson 
ccJM&w~w RichardQleatham~L 

Contractual violations famd? Yes X No Not-l. 
T#)actimrequesbd? yes - No X ~&F'l. - 

. RemarIa Cmiesofcozmsm&xeconoenuner~ 'ssionsareattaded. Please 
caue one of the Case Narrative (Attadnrmt I) for ax-relation of Client ID 

z Labonko~ ID. The labcratow has trunmted the Client ID on Fonn 1's. 

A-ts: 

1. Lhmtofy~tbrmti~, lele#nmL~sdbrrcspnjarr 
II Data Valicbta ldmwmts 
III. Qalificd Wpk Wts Uona 11s) 
IV. Lakxmtay lbtrix PC SmpkWmwy Fom 

Note: 

12567 WESTCEDARDRIVE,SUlTE220 l LAKEWOOD,CO 80228 
Telephone (303)987-2928 l Fax(303)987-3516 

Quality Service Since 1979 



Form A 

-liable Sow 2/88 

QualityContmlSumaryPackage 

Case Narrative 
flurogate Recovery Summary (Fonn II) 
MS/MSD Summary (Form III) 
Reagent Blank !3mmq (Fom IV) 
GC/Ms Tuning ad Mass Gdibration (Form V) 
In- standard Area Sumrrrary (Form VIII) 

SampleDataPackage 

VOA EJAPPCB 
x x X 
x x X 

ziiz x x X 
x x 

X .:&&.:.: :.:.yi:,p:.:, y.:+:,:. ::.7:.7:.?:.- .: ..-._._. ".. 
x x .:..:....i~..j..:i:.:. :::::':::t:::c:.t.:.: 

HoldingTimes (Traffic&ports, Custodyand/orshippi.ngrecor&) 
Organic Analysis Data Sheets (Form I) all pages for each sarmle, 

arranged in increasing simple imiber order 
Remnstru~ Ion Chromatapm(s) (RIG) 
WE auomatogranrs 

- 

Quantitation Reports 
Mas!sspectralData 
EPA/NM Mass spectral Library Searc;rh for TIC's 

Stan&rda Data Package 

Clmznt List of Laboratory/I nstmmentalDetectionLimits 
Initial Calibration Data (Form VI) for each instrument 
Continuing Calibration Data (Form VII) for each ins-t 
pesticide Evaluation Standards 
Pesticide/FCB Standards 

!Sumary (Form VIII), 
Summary (Form W 

pesticide/m Identification (Form X) if any positive results 
VoAandBNAstandards 
VOAandBHAStardards 

Recmstmcted Ion Chranatcgrams (RIG) 
Quantitation Reports 

Pesticide/FCB Standard QuraMtograms a3-d Data system hrintouts 

DFIPPandBFBmassspectraandmasslistirqs 
Reagent Blank Data 

oryanic Analysis mtd sheets (Form I) 
F4ecmdmcted Ion chroaMtograms (RIG) 
QuantitationReports 
Massf5pe&mlData 
EF9p-m Lib- search of TIC'S 
GC/EIC ChrcaMtograms and Data qfittt3 printcuts 

MatrixSpikeandMatrixSpiJceDuplicate Data 
organic Analysis mtd ~sheets (Form 1) 
Ileum&me Ion cluxtmatograms (xc) 
Quantitation Reporb 

X= InAuhd inDatsP&age 0 = Not Irdckd s&or Not AvailaMe 
Nl=NotReqired RS=PrwickdasRedmissia? 

i m .: : i -A; : ; :.: pJF( +i::;.:.t:::& . . ..z.:.::.::. 
x x 

..-.- :::I:: 
. . .._ r. .?. ,.._ .::. ~<:gy$~~ :.: 
- -T-z- I 

$3: $;F:.: .:.:. . ..z 
:.:.>>,:.:::.:p:, :i:*:g:I:::+::j 

. ...& :‘:t:.$# $$&g;ji x -*’ 
q$p;*“” ~$j$g~~;~;;: x :+: : ..:+.%.I ,I...,. .._. . ..I...? . . . . $@$,gg :~:~:Eiq:t:~:~ m :.:.:g::::::. :.:,:.:. 

x x :::::::::r:::g$:[<:i :::::i:::&:F:&:.:. 
x x ::::::ij:*:.:‘:.:F:::: :::::g;:f:i:f:;:w:: 

.i’.E.:.~.:.“.‘.i.:.: 3.. .X&&&:.:. ~~.~.:.;:~.~.::-:~:: x . . . . .:.::‘l’:;:..:” . ..‘. _. 

::::*::r:::g:;:i:i 
‘pr-pyiq 

X 
X ; y$q&p ‘.:...:..,:.. ::. :.:. 

:::.&$g, :::;. :: x ::. :::: g&g$$ :: 
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Form A 

Holdinu Times 

samples were extracted and analyzed within holding times specified by the 
FUnctionalGuidelinesforwater. For soils the holding times recmm.ndEd 
by SW846, 3rd Edition (Table 4-l) have been used as guidance. See the 
follclwing table for a summarization of sample holding times. 

Yes X No 

coanments: No canmants. 

Sample -9?9? 

5-SW-01 8/19/92 
5-SW-OIA 8/19/92 
5-m-01 8/19/92 

.5-SD-OlA 8/19/92 

lz33 
8/20 
8/20 
8/20 
8/20 

Holdim Time Sumam' 

Festicide/FCB _ 
Analvsis Ektract Analvsis Extract Analvsis 

8/27 8/25 9/23 8/25 9/13 
8/27 8/25 $24 8/25 !3/13; 
8/27 8/25 9/24 8/25 9/M 
8/27 8/25 9/24 8/25 9/14! 

I 11. cxm rm3i.m and Mass Calibration 

,- . . 
A. TheDFTPPperfomaMe resultswereallincludedandfoundtobe 

within specified criteria. 

Yes X No 

CBlEISltS: No canments. 

B. The BFB performance resultswereallincludedandfoundtobewithin 
specified criteria. 1 

Yes x No 

-: No ctxmnents. 

lo/92 Rev. 



Form A _,-_ 

III. A: Irstmmnt cIaZ.hation (VOA and SV) 

1. ahe instrument response factor @RF) data were reviewed for 
the initial and continuing calibrations. All appropriate 
infomation was present in the package and all response 
factors met the rquired criteria for volatile and 
semivolatile analyses. - 

Yes X No 

-tS: No comments. 

2. The percent relative standard deviation (%RSD) 
initial calibrations and the percent difference 
the continuing calibrations were reviewed and 
information &s provided. 

Yes X No - 

(2cxm2nts: No amments. 

3. All %RSD and %D values met the SOW 
volatile and semivolatile analyses. 

Yes X No 

-tS: The cmpliant %SSD and ..- --- . 

specified 

%D values 
mtslde of data validation specifications and - . -. 

data for the 
(%,D) data for 
all required 

criteria for -- 

foundtobe 
a listing of 

qualifiers added to sample results on Form l's are smunarized 
0ntheattachedThble 1. 

B. Instrument Qlibration (pesticide/PCs) 

1. Alllineari~checkcriteriaweremetwitha %RSDvalueless 
than 10% for all quantitation column calibrations. 

Yes X No 

-: No amnents. 

'2. lzrebrwk&wn of 4,4'-DcTTand endrinwas less than 28% fosaU 
evaluation B analyses. 

Yes X No 

-Qmrents: No comnents. -. 

IO/92 Rev. 4 



Form A 

3. 

:.. . 

: ‘. 

4. 

IV. Blanks 

3 L, . . 

'Ihe pesticide standard capundsshmed a %D of the 
CaliJxation factor of no more than 15% for quantitation and 
20% for cmfinmtion runs for all cmpunds identified. 

Yes X No 

-ts: No comments. 

The retention time for the surrcgate (DBC) waswithin criteria 
for every sample. 

Yes X No 

No comments. 

A. MethodBlank- lheblankanalyseswerereviewed. The frequency of 
methodblankextractionsandanalysesandthe~n~~foimdin 
blanksampl~wereallwi~specifiedlimits. 

Yes X No 

Ccamnenkx contaminant quantities found in contract compliant 
laboratory preparation blanks and a listirg of qualifiers added to 
sample results on Fom l's m sumnarized on the attached Table 1. 

B. Trip Blank - The associated trip/travel blank(s) contained . wnhmmantswhi&affect&sanples inthepackage. 

Yes x No None Identified 

-tS: The following table lists the contaminated tkip blanks 
associated with these saqles and.the contmimnt quantities 
repdsd. The associated samples fumd inthepackage, whichare 
qualified (U7) due to contamination potmtially having ocmrred 
duriryhar&lingand/orstorage,arealsoshown. 

Associated 
Blank ID Analvte salmles 
SLAB-09 Methylene chloride All 



, 

Form A ,-- 

__. I 

C. ovlerBl.CLtIkS- The follawingtableliststhecontaminatedr~~~ 
or field bhnks associatedwiththese satiples and the contaminant 
quantities reprted. The associated samples found inthepakge, 
which are qualified (UJ) due to contamination potentially havimg 
occurrd dut5ng handling and/or storage, are also shown.. . 

.: 

Amount ;A&ociat& : * ,” 

Blank ID/l'We 
SuFySGRB-09 

srJq/SGFB-02 

. 

AMlvte 
Di-n-Butylphthalate 

ik!gLL Samol- 
All 

Methylene Chloride 12 
Acetone 3 

Di-n-Buwlphthalate 12 
r .;..: 

2i.J.p -,.:s 
Methylene Chloride 7 

'. Amam :.-. 7 

. 

!lBe surmgate.recwexieswerereviewed. 
specified QC criteria. 

The reamrieswereallwith& 

mII 
yes - No X I , \ "g .t' 
Cements: Samples found to have surmgate recoveries outside specified 
criteria are ziammarkz& on Tabhs 1 and 2. 
neesary, are irrAica*d on Table 2, 

Data qualifim,. bhq 

VI. MatrixSc&ke~trix~ikeIxiolicate OWMSD~ 

The matrix spike and matrix spike duplicate recovery 
ThespikeswereperformedardmetallxeamnmdedQC 

J : 
i, 

datawerereviewed. 
specifications. 

'A P i' : 
Ooaranerrts: Simple numbers 5-SW-01 an3 5-SD-01 were used for MS/SD. 'J!hp L IS for sample 5-SW-01 resulted in 1,44ichlo~~e being recavm at 
34% (below the 36-97% Qc limits). ~oqualifiersare1~@3333since~p 
caqtum3wasnatde~intheunsp~sanple. 

lo/92 Rev. 



,p. *‘i.. Form A 

VII. Field Wlicate Results 
.: : j_ I ,' ._ , , ,~ I . ..5."<' :": 

._ .I ,, .‘T”’ :Ws package w&ained a field duplicke -le. 

ccfmnents: sample nunbers 5-SD-01 and 5-SD-OlA; a& 5-SG-01 and 5-SW-OIA 
y.+;. .' i,, ‘ : wqe idatified asdrrplicatepairs;however,noanalytesweredetectedin 

,<. ,.~ ,. eithersetof samples. .i ._'.,.-. .-. 
: 

VIII. Internal standard m) Ferfolmance 

Theinternals tandard " resultswerereviewedforconsisteno,linresponse 
(area couits) and retention time. 
adequateperformance 

Allsamplebkernalstandmksh~ed 
and consistency. 

Yes X No 

IX. XL Cmmund Identification . . 
,-“. i,, -,Y. 
_ .:r ,: : j’ .‘ 

,, .;q.;y ,),, ~~tiveresultswereardluatedtade~thatall~i~~a~~tin 
identifying TCL cmpomds fxq the smple data. In all cases, the 
reported cmpundsmtchedthe retention time and, when applicable, the 
massspeckalpmfile. 

Yes X No 

OX&IEIltS: No amnents. 

Yes X No 

CQlpnents: Nocammnts. 



Form A 

XI. Tentatively Identifi&d Commmds U?IC's) 

XII. 
'.. . .I '.. 

mta for reprte3 tentatively identified cxmpmds were rev&ew& 
to met quantitative and qualitative criteria. ,),' j I_ ." . -.,., 4 J ; ;, ,'. :c,:- 
y=- -- 

x 1;. k. , ,:L i ". ',. ' _, ., '. ,, I :8.5 , 
.".i i ., 1 . ." .,,"'i .- 1 $ ‘.',., .*, . . + L.. ., ? 

Gxmknts: All TIC's not attributable to blank contamination have'been 
qualified by the reviewer as tentatively identified and of estimated 
cotiti~ion (J-N). Any TIC'S repom in samples that: are,: also 
identified in associated blanks have been qualified as W-EN. 

_' 

Ehstan FE?rformance 
. . I .: ‘- 

&e wt& and analytical, systems used in the analysis~-of~?t.heSe 
satqle.:m+tained an acceptable level of perfov t2xoqhmt:thiS 
&.; 

Yes X No 

-tS: No comments. 

Yes X No 

CCRRDdX: No -t§. 

. 
XIV. contract- ts 

Allatntract ~weremet~thelaboratory int.he,:anaLyges~of 
the sanples in t+ package. 

Yes X No 

C!amerb: Noccxmeds. 

lo/92 Rw. 8 



‘Y. 

y ” 

TICtS were 
Instead of 

r 

Form A 

? ._‘ . . I "' 
L.( :,_' ^ "_ *I 

1.” 
_ ;’ 

‘- ,: ..- . _r 

not " 
:i;abei& . : 

Wilmuwn~r the ,' .; ., * - .,.I 
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