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DRAFT 

1 .O INTRODUCTION 

This reports outlines the activities and results of the Geotechnical Field Investigation performed at the 

Area A Landfill at Naval Subase-New London, Groton, Connecticut, from February 22, 1995 to 

March 1, 1995 in support of the remedial design of a landfill cap and under Subtask 1.5 of Contract Task 

Order (CTO) 203 of Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number 

N62472-90-D-1298. 

The Geotechnical Field Investigation included the drilling of test borings, the excavation of test pits, and 

the collection and geotechnical testing and chemical analysis of soil samples. 

All field activities were performed in accordance with the Halliburton NUS Internal Work Plan for Area A 

Landfill Geotechnical and Methane Emissions Investigations, which is attached to this report as 

Appendix A. 

059503/P l-l CT0 203 
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2.0 FIELD INVESTIGATION ACTIVITIES 

Field investigation activities included the drilling of test borings and collection of soil samples from some of 

these borings, as well as excavation of test pits. Actual surveyed locations of the test borings and test pits 

are shown on Figure 2-l. A copy of the field activities log book is attached to this report as Appendix B. 

2.1 TEST BORINGS 

The primary purpose of drilling test borings was to determine the depth of bedrock and landfilled waste 

materials and/or dredge spoils at strategic locations around the periphery of the Area A Landfill. The 

secondary purpose of drilling test borings was to collect undisturbed soil samples from the dredge spoils 

for the landfill for geotechnical testing and in the east end of the landfill for analytical testing. 

A total of eight (8) test borings were drilled during the Geotechnical Field Investigation. Four (4) borings 

(LF-SBOl and LF-SB03 to LF-SB05) were drilled through overburden to bedrock. Two (2) borings 

(LF-SB02, LF-SBOG) were drilled through overburden and bedrock. Two (2) borings (LF-TPOl , LF-TP07) 

were drilled through bedrock at the bottom of existing test pits. 

The overburden borings were advanced to auger refusal with 4%inch inside diameter (I.D.) hollow-stem 

augers. Soil samples were collected continuously at 1%foot intervals for the entire length of the borings 

with 2-inch outside diameter (O.D.) split-barrel samplers, in accordance with ASTM 01586. A description 

of the soil, the recovery length, and the number of blows for each sample were recorded on boring logs 

maintained by Halliburton NUS personnel. Any visible evidence of contamination and HNu organic vapor 

monitor readings were also recorded on the boring logs. A copy of the test borings logs is attached to this 

report as Appendix C. 

Three soil samples collected from test borings LF-SB03, LF-SB04, and LF-SBOS were analyzed for Target 

Compound List (TCL) volatiles (VOCs), TCL semivolatiles (SVOCs), TCL pesticides and polychlorinated 

biphenyls (PCBs), and Target Analyte List (TAL) inorganics and cyanide, to determine if any 

contamination is present in the soil at the east end of Area A. 

2-l CT0 203 
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Six undisturbed soil samples from the clayey silt unit (i.e., dredge spoils) underlying the landfilled 

material were collected from four test borings (LF-SBOl, LF-SBOZ, LF-SBOB, and LF-SBOG) in order to 

characterize the engineering properties of the unit. The undisturbed soil samples were collected with 

3-inch O.D. thin-walled tube samplers (Shelby Tubes) in accordance with ASTM 01587. 

All soil samples were analyzed for soil classification (ASTM D2487), particle size (ASTM D422), moisture 

content (ASTM D2216), and Atterberg Limits (04318). 

The samples collected from boring LF-SBOl at depths 21 to 23.5 feet and 23.5 to 26 feet and from 

LF-SB02 at depths 19.5 to 22 feet were also analyzed for triaxial compression (ASTM D4767) utilizing 

consolidated undrained conditions with pore pressure measurements. 

Four bedrock cores were collected from two soil borings (LF-SB02 and LF-SBOG) and from two test pits 

(LF-TPOl and LF-TP07) to verify the depth of bedrock and to identify the bedrock lithology and 

competence. All cores were ten feet in length and were drilled using a 2-inch I.D. (NX) core barrel. 

Lithology, recovery lengths, and subsurface structure (i.e., fractures, joints, or bedding) were recorded on 

the boring logs. 

All test borings were backfilled with a cement/bentonite grout to the ground surface. All drilling cuttings 

were collected and containerized in DOT-approved 55-gallon drums and stored on wooden pallets in the 

decontamination area in Area A. 

2.2 TEST PITS 

The primary purpose of excavating test pits was to allow for visual observation of subsurface conditions 

at strategic locations around the periphery of Area A Landfill. In particular, the purpose of excavating 

test pits was to determine, wherever possible, the type of landfilled materials and the extent of landfilled 

waste and, along the southern boundary of the landfill, the depth and competence of bedrock. 

A total of 20 test pits (LF-TPOl to LF-TP13 and LF-TP15 to LF-TP21) were excavated during the 

Geotechnical Field Investigation. In addition, although no actual test pit was excavated, the limit of the 

landfill was visually located at one additional point along the landfill/wetlands boundary (LF-TP14). All 

test pits were excavated with a backhoe equipped with a 2-foot-wide toothed bucket. Test pits were 

excavated perpendicularly to the landfill boundary until landfill material was encountered. Along the 

southern edge of the landfill, test pits were excavated laterally away from the landfill until bedrock was 

encountered. Soil descriptions, stratigraphy of the soil and/or landfill, and test pit dimensions were 
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recorded on test pit logs maintained by Halliburton NUS personnel. A copy of the test borings logs is 

attached to this report as Appendix D. Test pit locations and exposures were photographed. At locations 

along the landfill/wetlands interface, the extent of the landfill was marked where visible landfill material 

(i.e., rubble) terminated. 

The 11 test pits excavated in the main part of the Area A Landfill (LF-TPOl to LF-TP05, LF-TP07, 

LF-TP12, LF-TP13, LF-TPl5, LF-TP16, and LF-TP21) were generally successful at locating the limit of 

landfilled materials and several of those excavated along the southern edge of the landfill (LF-TPOl to 

LF-TP05, LF-TPO7, and LF-TP12) also provided a good indication of bedrock depth. However, some of 

the test pits (particularly in the southeastern portion of the landfill) encountered large boulders that 

impeded excavation and, in these cases, it was not possible to distinguish between boulders overlying 

bedrock and actual competent bedrock itself. 

Several drums were uncovered by the test pitting activities on the main portion of the Area A Landfill and 

one of these drums was actually excavated, after which it was overpacked and removed for disposal by 

NSB-NLON environmental control personnel. 

The nine test pits excavated .in the east end of Area A (LF-TPOG, LF-TP08 to LF-TPl 1, and LF-TP17 to 

LF-TP20) did not reveal any evidence of landfilled materials in this area and only uncovered soil fill and 

small quantities of construction type rubble and debris. 

All test pits were backfilled with the landfill material first and covered with the surface soil. 

2-6 CT0 203 
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3.0 SAMPLES TESTING RESULTS 

3.1 GEOTECHNICAL TESTING 

A summary of the results from the geotechnical testing of the soil samples collected from the six 

overburden test borings is provided on Table 3-l. A detailed testing report is attached as Appendix E. 

From these results, it can be concluded that the Area A Landfill dredge spoils exhibit a somewhat greater 

strength than would normally be anticipated for normally consolidated fine-grained material. It is also 

judged that this greater-than-anticipated strength is a result of consolidation of the dredge spoils below the 

landfill due to the weight of overlying materials. These results allowed a favorable revision of the 

preliminary slope stability analysis based upon earlier assumptions. 

3.2 ANALYTICAL TESTING 

A summary of the results from the chemical analytical testing of the soil samples collected from the three 

test borings advanced in the east end of Area A (LF-SB03, LF-SB04, LF-SBOS) is provided on Tables 3-2, 

3-3, 34, and 3-5. Detailed laboratory results and data validation materials are attached as Appendix F. 

From these results, it can be concluded that subsurface soils in the sampled locations of the Area A east 

end are essentially non-contaminated. These results and conclusion are also consistent with earlier 

results from subsurface soil samples collected near the northwest comer of the tennis courts during the 

Phase I Remedial Investigation (Atlantic, 1994). 

059503/P 3-l CT0 203 



TABLE 3-l 

SUMMARY OF SOIL GEOTECHNICAL TESTING RESLULTS 
AREA A LANDFILL 

NAVAL SUBMARINE BASE NEW LONDON - GROTON, CONNECTICUT 

Boring/Depth 

SBOl 21-23.5 

SBOl 23.5-26 

SB02 15-18 

SB02 19.5-22 

SB03 15-17 

SB06 12-14 

Triaxial Compression - ASTM D4767 
Particle Size - ASTM D422 

Effective Stress Total Stress 

% passing 200 mesh screen Cohesion (ps9 Friction Angle (“) Cohesion (ps9 Friction Angle (O) 

92 130 37.5 346 14.8 

92 216 30.6 389 11.8 

96 NT NT NT NT 

96 72 35.3 173 14.8 

93 NT NT NT NT 

96 NT NT ?+lT NT 

Boring/Depth 
Atterbeq Limits - ASTM D4318 

Classification - ASTM D2487 Moisture (“5) - ASTM D2216 ’ 
Liquid Limit Plastic Limit Plasticity Index 

I 
SBOl 21-23.5 MH Elastic Silt 58.4 69 37 31 

SBOl 23.5-26 MH Elastic Silt 57.6 70 37 33 
1 

SB02 15-18 I MH Elastic Silt I 70.9 I 73 I 38 I 35 I 
SB02 19.5-22 MH Elastic Silt 71.3 75 39 36 

SB03 15-17 MH Elastic Silt 64.3 63 37 26 

SB06 12-14 MH Elastic Silt I 73.6 I 72 41 31 1 

NT: Not Tested 

i I i I,& I. 
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TABLE 3-2 

SUMMARY OF SOIL TCL VOLATILE ORGANICS ANALYTICAL RESULTS 
AREA A LANDFILL 

NAVAL SUBMARINE BASE NEW LONDON - GROTON, CONNECTICUT 

Compound 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l -Dichloroethene 

1 ,l-Dichloroethane I 16 U I 11 u I 13u I 

LF-SB03 LF-SB04 LFSBOS 

18.5-20.5 8.0-l 0.0 12.5-14.5 

16 U 11 u 13u 

16 U 11 u 13u 

16 U 11 u 13u 

16 U 11 u 13u 

8J 2J 2J 

18J 11 u 13u 

8J 11 u 13u 
I I I 

I 16 U I 11 u I 13u 1 

1,2-Dichloroethene (Total) I 16U I 11 u I 13u I 
Chloroform 

1,2-Dichloroethane 

2-Butanone 

I 16U I 11 u I 13u I 
I 16U I 11 u I 13 u I 
I 16 U I 11 u I 13 u I 

4-Methyl-2-Pentanone I 16 U I 11 u I 13u I 
~2-Hexanone 

ITetrachloroethene 

11 ,I ,2,2-Tetrachloroethane I 16U I 11 u I 13u 1 

I 16U I 11 u I 13u I 
I 16 U I 11 u I 13 u I 

/Toluene I 16 U I 11 u I 13 u I 
/Chlorobenzene I 16 U I 11 u I 13 u I 
) Ethylbenzene I 16 U I 11 u I 13 u I 
Styrene 

Xylene (Total) 

16 U 11 u 13 u 

16 U 11 u 13u 
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TABLE 3-3 

SUMMARY OF SOIL TCL SEMI-VOLATILE ORGANICS ANALYTICAL RESULTS 
AREA A LANDFILL 

NAVAL SUBMARINE BASE NEW LONDON - GROTON, CONNECTICUT as 

u 

Compound 
LF-SB03 LFSB04 LF-SBOS 

18.5-20.5 8.0-10.0 12.5-14.5 

Phenol 
I I I 

I 540 UJ I 370 u I 420 UJ I 

Bis(2chloroethyl)ether 540 UJ 370 u 420 UJ 

2-Chlorophenol 540 UJ 370 u 420 UJ 

1,3-Dichlorobenzene 540 UJ 370 u 420 UJ 

1 ,CDichlorobenzene 540 UJ 370 u 420 UJ 

1,2-Dichlorobenzene 540 UJ 370 u 420 UJ 

2-Methylphenol 540 UJ 370 u 420 UJ 

2,2’-Oxybis( 1-chloropropane) 540 UJ 370 UJ 420 UJ 

4-Methylphenol 540 UJ 370 u 420 UJ 

N-Nitroso-di-n-propylamine I 549 UJ 1 370 u I 420 UJ 1 

Hexachloroethane 540 UJ 370 u 420 UJ 

Nitrobenzene 540 UJ 370 u 420 UJ 

lsophorone 540 UJ 370 u I 420 UJ I 
2-Nitrophenol 540 UJ 370 u 420 UJ 

2,CDimethylphenol 540 UJ 370 u 420 UJ 

2,4-Dichlorophenol 540 UJ 370 u 420 UJ 

1,2,4-Trichlorobenzene 540 UJ 370 u 420 UJ 

Naphthalene 540 UJ 370 u 420 UJ 

4-Chloroaniline 540 UJ 370 u 420 UJ 

Bis(2chloroethoxy)methane 540 UJ 370 u 420 UJ 

Hexachlorobutadiene 540 UJ 370 u 420 UJ 

2,4-Dinitrophenol 
I 

I 1300 u I 900 u 1000 UJ 

(I 

Ir 

‘I 

u 

I 
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TABLE 3-3 (Continued) 
SUMMARY OF SOIL TCL SEMI-VOLATILE ORGANICS ANALnlCAL RESULTS 
AREA A LANDFILL 
NAVAL SUBMARINE BASE NEW LONDON - GROTON, CONNECTICUT 

Benzo(a)pyrene 310 J 370 u 420 U 

Indeno(l,2,3-cd)pyrene 540 u 370 u 420 U 

Dibenz(a,h)anthracene 540 u 370 u 420 U 

Benzo(g,h,i)perylene 540 u 370 u 420 U 
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TABLE 34 

SUMMARY OF SOIL PESTICIDES AND PCBs ANALYTICAL RESULTS 
AREA A LANDFILL 

NAVAL SUBMARINE BASE NEW LONDON - GROTON, CONNECTICUT I 

Compound 
LF-SB03 LF-SB04 LF-SBOS 

18.5-20.5 8.0-I 0.0 12.5-14.5 

( Alpha-BHC 

I Beta-BHC 
I 2.8 UJ 1 1.9UJ 1 2.2 UJ 1 

I 2.8 UJ I 1.9 UJ I 2.2 UJ I 

Delta-BHC 2.8 UJ 1.9 UJ 2.2 UJ 

Gamma-BHC (Lindane) 2.8 UJ 1.9 UJ 2.2 UJ 

Heptachlor 2.8 UJ 1.9 UJ 2.2 UJ 

Aldrin 2.8 UJ 1.9 UJ 2.2 UJ 

Heptachlor epoxide 2.8 UJ 1.9 UJ 2.2 UJ 

Endosulfan I 2.8 UJ 1.9 UJ 2.2 UJ 

Dieldrin 5.4 UJ 3.7 UJ 4.2 UJ 

4.4’-DDE 5.4 UJ 3.7 UJ 4.2 UJ 

Endrin 5.4 UJ 3.7 UJ 4.2 UJ 

Endosulfan II 5.4 UJ 3.7 UJ 4.2 UJ 

4,4’-DDD 5.4 UJ 3.7 UJ 4.2 UJ 

Endosulfan sulfate 5.4 UJ 3.7 UJ 4.2 UJ 

14,4’-DDT I 5.4 UJ I 3.7 UJ I 4.2 UJ I 

I Methoxvchlor I 28 UJ 1 19UJ I 22 UJ I 

I Endrin ketone 

Endrin aldehyde 

Alpha-chlordane 

Gamma-chlordane 

I 5.4 UJ I 3.7 UJ I 4.2 UJ I 

5.4 UJ 3.7 UJ 4.2UJ 

2.8 UJ 1.9 UJ 2.2 UJ 

2.8 UJ 1.9 UJ 2.2 UJ 

u 

w 

W 

I 

IToxaphene 280 UJ 190 UJ 220 UJ 

Arochlor-1016 54 UJ 37 UJ 42 UJ 

Arochlor-122 1 110 UJ 75 UJ 85 UJ 

Arochlor-1232 54 UJ 37 UJ 42 UJ 

Arochlor-1242 54 UJ 37 UJ 42 UJ 

Arochlor-1248 54 UJ 37 UJ 42 UJ 

Arochlor-1264 54 UJ 37 UJ 42 UJ 

Arochlor-1260 54 UJ 37 UJ 42 UJ 

I 
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TABLE 3-5 

SUMMARY OF SOIL TAL INORGANICS ANALYTICAL RESULTS 
AREA A LANDFILL 

NAVAL SUBMARINE BASE NEW LONDON - GROTON, CONNECTICUT 
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1.0 INTRODUCTION AND SITE DESdRlPTlON 

1.1 AUTHORlZATlON 

The field work described in this plan will be performed under Task 1 Subtask 1.5 and 1.6 of Contract Task 

Order (CTO) Number 203 of Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. 

N62472-96-D-1298. 

Task 1: Engineering Services Subtask 1.5 of CT0 No. 203 is the geotechnical field investigation of the Area 

A Landfill at Naval Submarine Base - New London (NSB-NLON) in Groton, Connecticut. Subtask 1.6 is the 

methane emissions investigation of the Area A Landfill at Naval Submarine Base - New London (NSB-NLON) 

in Groton Connecticut. This Internal Work Plan describes the sampling and analysis to be performed at the 

Area A Landfill to provide geotechnical data and methane emission and generation data for the Remedial 

Design of a low permeability cap to be installed over the landfill area. 

Section 1 .O of this Internal Work Plan is a brief introduction and site description. Section 2.0 contains a site- 

specific sampling plan and describes methods and procedures for the field work activities. 

All field activities described in this Internal Work Plan will be conducted in accordance with the existing 

Health and Safety Plan (HASP) and associated addendum. 

1.2 SCOPE AND OBJECTIVES 

The primary objective of the geotechnical investigation is to verify waste limits, soil characteristics and 

bedrock depth and lithology along the northern and southern boundaries and the east end of the Area A 

Landfill. The primary objective of the methane emissions investigation is to quantify the amount of methane 

evolving from the Area A Landfill and to assess methane generation, if any, in the appropriate areas of the 

landfill. Following the data collection phase, a letter report will be generated to present the results of the 

field investigations and discuss their impact on the design of the impervious cap for the Area A Landfill. 

02-95-11/P l-l CT0 203 
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1.3 SITE DESCRIPTION 

NSB-NLON consists of approximately 547 acres of land and associated buildings in southeastern 

Connecticut, in the towns of Ledyard and Groton. NSB-NLON is situated along the eastern bank of the 

Thames River, approximately 6 miles north of Long Island Sound. 

The Area A Landfill is located in the northeastern and north-central section of NSB-NLON. It is 

approximately seven acres in size. Access is via a dirt road off Wahoo Avenue. The Area A landfill is a 

relatively flat area bordered by a steep, wooded hillside that rises to the south, a steep wooded ravine to 

the west, and the Area A Wetland to the north. Aerial photographs show that the landfill appears to have 

extended east along the wetland to as far as a recreational area (tennis courts). 

According to the Initial Assessment Study (IAS) conducted by Envirodyne Engineers, Inc. in 1982, the landfill 

opened sometime before 1957. All materials generated by base operations that were not salvageable were 

disposed in the Goss Cove landfill located on the Thames River and the Area A Landfill. The base 

incinerator ceased operations 1963. From 1963 to 1973 all unburned wastes were disposed in the Area A 

landfill. 

The area fill method was reportedly used in landfill operations. New refuse was dumped from the face of 

previously deposited refuse and covered with earth. The cover material used on the landfill was gravel 

obtained from the Groton water supply reservoir. Landfilling operations ceased in 1973. After closure, a 

concrete pad was constructed in the southwest portion of the landfill for aboveground storage of industrial 

wastes. The remainder of the landfill was not paved. At the time of the IAS, 42 steel drums, 87 transformers 

(mineral and PCB), and 66 to 80 electrical switches were stored on the pad. Two transformers and several 

electrical switches were leaking. Past leakage of oil was also evident. Most drums were stacked on wooden 

pallets and those with PCB labels were covered and bound with plastic sheeting. All of these materials have 

since been properly disposed offsite. 

The IAS report also indicated that refuse, including steel drums, oxygen candles, wood and metal scrap, 

concrete, and tires, was exposed at the edge of the landfill adjacent to the wetland. The IAS report stated 

that petroleum compounds had recently been poured from containers and had flowed into the wetland at 

two locations (northwestern portions of the landfill). The IAS report also stated that when batteries were 

overhauled, spent sulfuric acid solution was transferred to barrels and transported to Area A for disposal. 

The acid was poured into trenches dug with a bulldozer and subsequently covered with soil. 
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Atlantic Environmental Services, Inc., performed an inspection of the Area A landfill on September 30, 1988. 

Orange leachate was observed along the toe of the slope of the landfill extending from the dike to the east 

end of the deployed parking lot. The slope of the landfill had been covered with fill and material in the 

landfill was not visible. 

The vertical extent of landfill material is estimated to range from 10 to 20 feet below ground surface, based 

on test boring data from Atlantic and Halliburton NUS. Landfill materials encountered included metal, glass, 

brick, wood, plastic, and ash, intermixed with sand and gravel. A deposit of river dredge spoils (clayey silt) 

underlies the landfill material and is approximately 12 feet thick. Alluvial deposits of silty sand lie below the 

dredge spoil deposit and rest on the bedrock surface. The depth to the bedrock surface varies from 13 to 

45 feet. 

Sand bags and contractors’ supplies and equipment have been stored over the former landfill in recent 

years. Several transformers, excavated underground storage tanks, crane weights, and other equipment 

are stored on the concrete pad in the southwest portion of the landfill. 
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2.0 FIELD INVESTIGATIONS 

2.1 INTRODUCTION 

This section discusses the field work activities for the geotechnical investigations at Area A landfill. An 

addendum to this Internal Work Plan will be prepared after completion of a desk-top study of methane gas 

generation for the landfill. The addendum will describe the field activities associated with the methane 

emissions investigations. The field investigations include drilling an estimated 6 soil borings, excavating an 

estimated 20 test pits, and sampling soil gas for methane at an estimated 6 locations in the Area A Landfill. 

Halliburton NUS (HNUS) Standard Operating Procedures (SOPS) and ASTM Methods will be followed during 

the field work activities and referenced in the text where applicable. All SOPS and ASTM Methods required 

for these field investigations are included in the appendix, except the ASTM Methods for geotechnical 

testing. 

2.2 SOIL BORINGS 

Six (6) soil borings will be drilled to bedrock in the Area A Landfill, including two (2) along the northern edge 

and four (4) in the eastern half of the Area A Landfill. Proposed soil boring locations are illustrated in Figure 

2-l. The borings will be drilled using hollow stem auger drilling techniques, in accordance with HNUS SOP 

GH-1.4. The hollow stem augers will have a minimum inside diameter of 4 inches. Two-inch diameter split 

spoon samples will be collected continuously at 1 %-foot intervals from each boring to the bottom of the 

boring in accordance with HNUS SOP GH-1.3 and ASTM Method D 1586. Soil characteristics and 

geotechnical information from each split-spoon sample will be recorded on boring logs. Three-inch diameter 

thin-walled (Shelby) tube samples of the river dredge spoils (clayey silt) unit underlying the landfill will be 

collected from each soil boring (up to six (6) total samples) where the dredge spoils are encountered. The 

Shelby tube samples will be collected immediately after the dredge spoils unit is encountered by split-spoon 

sampling. Additional Shelby tubes may also be collected at the direction of the project engineer. Shelby 

tube samples will be collected in accordance with ASTM Method D 1587 and packed and transported in an 

upright position in accordance with ASTM Method D 4220. All Shelby tube samples will be capped and 

sealed with a paraffin wax. Selected samples will be sent for geotechnical testing based on conversations 

between the field geologist and project engineer. 
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All soil borings will be backfilled with a cement/bentonfte (6 to 1 ratio, respectively) grout through the center 

of the augers with a tremie tube from the bottom of the boring to the ground surface upon completion. All 

drill cuttings will be containerized in Department of Transportation (DOT)-approved (Specification 17-C), 55- 

gallon drums and will be labeled and stored on pallets at the decontamination area. 

2.3 SOIL CHEMICAL ANALYSES 

A total of three (3) split-spoon samples from soil at the eastern half of the Area A Landfill will be selected 

based on visual evidence of contamination and will be analyzed for full Target Compound List (TCL) 

organics (VOCs, SVOCs, Pesticides and PCBs) and Target Analyte List (TAL) inorganics (metals) plus 

cyanide. The selection of samples will be confirmed with the project engineer for submission to the 

laboratory. 

2.4 SOIL GEOTECHNICAL ANALYSES 

All Shelby tube samples will be capped and sealed with a paraffin wax after collection. The samples 

selected for geotechnical testing will be analyzed for soil classification (ASTM Method D 2467) particle size 

(ASTM Method D 422), moisture content (ASTM Method D 2216) Atterburg Limits (ASTM Method D 4318), 

and triaxial compression testing (ASTM Method D 4767), as outlined in Table 2-l. 

2.5 BEDROCK CORING 

Two (2) bedrock core samples will be collected from each of two (2) of the soil borings in order to verify 

bedrock depth and to describe the bedrock lithology. Diamond bii coring drilling techniques will be used. 

After the hollow stem augers have been advanced to refusal (i.e., bedrock contact), the hollow stem augers 

or 4” inside diameter (I.D.) temporary spin casing will be set into the bedrock surface. Five foot long core 

samples will then be collected. Bedrock characteristics (i.e., lithology, hardness, etc.) will be recorded on 

the boring logs. The soil borings to be cored will be determined after conversations between the field 

geologist and project engineer. 

Drilling water from bedrock coring activities will be collected and containerized in DOT-approved drums and 

will be stored on pallets at the decontamination area. 
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2.6 TEST PITS 

Approximately twenty (20) test pits will be excavated to bedrock along the southern edge and at the eastern 

end of the Area A Landfill. Proposed locations for fiieen (15) test pits are illustrated in Figure 2-l. The 

remaining five (5) test pit locations will be determined in the field after conversations between the field 

geologist and the project engineer. The test pits will be excavated in accordance with HNUS SOP GH-1.8. 

The test pits will be excavfited perpendicular to the landfill boundary until the limit of landfilled material is 

encountered. In addition, along the southern limit of the landfill the test pits will be extended laterally away 

from the landfill until the surface of competent bedrock is exposed. Complete test pit logs will be maintained 

for each test pit. 

Test pits will be backfilled with the excavated material from the associated test pit. Landfilled material will 

be backfilled first, followed by the overlying surface cover. 

2.7 QUALITY CONTROL SAMPLES 

In addition to standard sample acquisition, one quality control (CC) sample will be collected during the 

sampling activities. The QC sample will be an equipment rinsate blank. Table 2-1 presents the analyses 

that will be performed for the equipment rinsate blank. An equipment rinsate blank is defined as follows: 

0 Equipment Rinsate Blank. An equipment rinsate blank is obtained under representative field 

conditions by running analyte-free water through sample collection equipment (split-spoon) after 

decontamination and placing the runoff water in the appropriate sample containers for analysis. 

The equipment blank will be used to assess the effectiveness of decontamination procedures. 

The equipment blank will be collected once for the split-spoon samplers. The equipment rinsate 

blank will be analyzed for the same parameters as the associated samples. 

2.0 SAMPLING IDENTIFICATION SYSTEM 

Each sample collected will be assigned a unique sample tracking number. The sample tracking number will 

consist of a four-segment, alpha-numeric code that identifies the site, the sample medium and location, and 

sample depth (in the case of soil samples). Any other pertinent information regarding sample identification 

will be recorded in the field log books and sample logsheets. 

The alpha-numeric coding to be used in the sample system is explained in the following diagram and the 

subsequent definitions. 
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For soil samples: 

w - (AANN) - 

(SW (Medium and Location) 

For soil gas samples: 

VW - 
(Site) - 

where, 

Slte: 

LF = Area A Landfill 

Character Type: 

A = Alpha 

N = Numeric 

(NNNN) 

(Sample depth) 

Medium: 

SB = Soil Sample 

ME = Soil Gas Samples 

(AANN) - 

(Medium and Location) 

Sample Location: 

W’J) 

(Sample Round) 

Soil boring or soil gas location number (numeric, starting with 01 for each medium) 

Sample Depth: 

For soil samples only = Start and end depth, in feet, of sample 

Sample Round: 

For soil gas samples only = Number of sampling round 
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Examples A soil sample taken from the soil boring SB-01 at a depth of 2 to 4 feet would be 

numbered LFSBO14204. 

A soil gas sample taken from the soil gas location ME41 during round 1 of sampling 

would be numbered LF-MEO1-01. 

The field quality control (QC) sample will be designated using a coding system. The designation will consist 

of a two-segment, alpha-numeric code that identifies the QC sample identifier and number. The equipment 

rinsate blank will be designated RB-01 

2.9 SAMPLE PRESERVATION, PACKAGING AND SHIPPING 

Samples will be preserved in accordance with SOP SF-1.2. Samples will be packaged and shipped in 

accordance with Halliburton NUS SOP SA-6.2. The following forms will be completed during the field 

activity: 

0 Sample Labels 

0 Chain-of-Custody Forms 

l Chain-of-Custody Seals 

0 Sample Logsheets 

l Overnight Courier Air Bills 

2.10 EQUIPMENT CALIBRATION 

An organic vapor monitor will be used during field activities. It will be calibrated daily or according to the 

manufacturer’s operating manual. 

Calibration will be documented in the field logbook and on calibration logsheets. During calibration an 

appropriate maintenance check will be performed on the equipment. If damaged or defective parts are 

identified during the maintenance check and it is determined that the damage could have an impact on the 

instrument’s performance, the instrument will be removed from service until the defective parts are repaired 

or replaced. 
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2.10.1 DECONTAMINATION 

The equipment involved in field sampling activities will be decontaminated prior to and during drilling or 

excavation and sampling activities. This equipment includes downhole drilling tools, augers, backhoe 

buckets, and all nondedicated sampling equipment. Specific decontamination procedures are discussed 

in the following subsections. 

2.10.2 Maior Equipment 

All downhole drilling equipment, backhoe buckets, and sampling tools shall be steam cleaned prior to 

beginning work, between well borings or test pits, any time the drilling rig or backhoe leave the site prior 

to completing a boring or test pit, and at the completion of the drilling and excavation program. 

These decontamination operations will consist of washing the equipment using a high-pressure steam wash. 

All decontamination activities will take place at the designated decontamination area. Additional 

requirements for drilling equipment decontamination can be found in Hallibutton NUS SOP GH-1.6. 

2.10.3 Sampling Equipment 

All sampling equipment used for collecting samples (i.e., split-spoons and soil gas sampling equipment) will 

be decontaminated both prior to field sampling and between samples, in accordance with SOP SF-2.3. The 

following decontamination steps will be taken for split-spoon samplers and the plunger bar for soil gas 

sampling: 

0 Potable water and Alconox or Liquinox detergent wash 

l Potable water rinse 

0 Methanol rinse 

0 Hexane rinse 

0 Distilled/Deionized water rinse (analyte free) 

0 Air dry 

Nondedicated soil gas sampling equipment will be purged with ambient air. 
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2.11 WASTE HANDLING 

All decontamination liquids will be collected, containerized, and stored on site in Department of 

Transportation (DOT)-approved (Specification 17-C), 55-gallon drums. All drill cuttings will also be collected 

and stored on site in the DOT-approved drums. All drums will be sealed and labeled with drum contents, 

boring number, site or origin, volume, and date. The drums will be stored on wooden pallets at the Area 

A Landfill pending analytical results. Halliburton NUS understands that the Navy will arrange for the waste 

to be disposed in an appropriate manner based on the analytical results. 

2.12 RECORD KEEPING 

In addition to the previously mentioned forms, other types of records must be kept. These records include 

notebooks and logbooks. 

A bound/weatherproof field notebook shall be maintained by the field crew. All information related to 

sampling or field activities will be recorded in the field notebook. This information will include, but is not 

limited to, sampling time, weather conditions, unusual events, field measurements, descriptions of 

photographs, etc. 

A bound/weatherproof site logbook shall be maintained by the field operations leader (FOL). This book will 

contain a summary of the day’s activities and will reference the field notebooks when applicable. 

At the completion of field activities, the FOL shall submit to the Project Manager (PM) all field records, data, 

field notebooks, logbooks, chain-of-custody receipts, sample logsheet, drilling logs, etc. 

2.13 SURVEYING 

The locations of all soil borings, test pits, and soil gas survey locations will be surveyed by a licensed 

surveyor. The horizontal location and ground surface elevation of each will be noted. Elevations will be 

reponed in feet above mean sea level. Surveying will utilize pre-existing reference points and/or existing 

survey monuments from previous surveying events. 
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HALLIBURTON NUS FIELD LOG BOOKS 

B.l MASTER LOG BOOK 

8.2 TEST BORINGS LOG BOOK 

8.3 TEST PITS LOG BOOK 
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APPENDIX C 

TEST BORINGS LOGS 



i BORlNG LOG EALWUDONNUS I 
I 

PROJECT: N56- (3 Lc3 )3 CTaL93 RORINCNO.: Lr - ‘_f!. ~6: 

PROJECT NO.: 5ok‘L DATE: 2- 2bs1- DRILLER: IChr< ‘L - b c L !fi -T: ( \ 

ELEVATION: FIELD GEOLOGIST: TN k claw’. c L’NU5 

WATER LEVEL DATA : 

(Date, Time & Conditrons) 

, 

MATERIAL DESCRIPTION’ 

SOIL b6 Dtu%lTv’ 
cOWslmNCr MATERIAL 

OR ROCK col.on 
CLASSIFICATION 

USES REMARKS 
YARDN8SS 

l-w \ 

8LOWT WY?Lf 
MYClf OL?TN 8’ on RtCOvfR* 

NO. lhl I(00 .SAMIlE 
Llwf 04 

R$ ‘**’ 
LtNGTM 

-3 -- 

I 

I 



BORING LOG I.WDWTONNUS I 

PROJECT: u5g- JUWQ -3 BORING NO.: I I=-J/?d/ 

PROJECT NO.: COD- DATE: 2.-a-L -9r DRILLER: a 

ELEVATION: 7q.3 FIELDGEOLOGIST: T@ G-u1 

WATER LEVEL DATA : 

(Date, Time & Condirtons) 

CHANGE 
SOIL oa 

OENSITV’ 
CONSISENCV MATERIAL REMARKS OR ROCX 

I I 

COLOR CLASSIFICATION 
I I 

USES 
NARONESS 

MATERIAL DESCRIPTION’ 
-I 58. 

REMARKS 



i BORING LOG ffALtIBIlKIYlNNUS 
J I 

! 

PROJECT: N,50 - h)L.OJ 

PROJECT NO.: Suk’L 

ELEVATION: 79 t-- 

WATER LEVEL DATA : 

(Date, Time & ConditIonsI 

C.-m 2!231 BORING NO.: \-F - spf t 

DATE: z- 22-9 s- DRILLER: m 

FIELD GEOLOGIST: -i-ICC. k LlhLS 

CLASSlFlCATiON 
REMARKS 

I H I 

REMARKS 
BORING 

LC- \e& 

* See Legend on 6act PAGE- = OF- 



BORING LOG -NNUS e 

PROJECT: t&8 - dL0 u 

PROJECT NO.: yD%-‘, 

7al4 ELEVATION: 

WATER LEVEL DATA : 

(Dare, Time & Conditronr) 

c-m -3 EORING NO.: Lr-SRdL 

DATE: 2~2” ‘4)’ DRILLER: -4 SLJ- &ASW) I) 
FIELD GEOLOGIST: “r;- EU& L s 

I 

-3 0.2 
‘-lb 2 1 ! a.0 1 



BORING LOG IUUDZTON NUS 

PROJECT: USQ-CJl-00 c.‘7u2-c? BORINGNO.: Lc - ‘-to!- 

PROJECT NO.: y?‘b-I 
DATE: I-21-5s DRILLER: MAr(h \lorI Pff4 

ELEVATION: 7cl ‘t FIELD GEOLOGIST: -f-l - c \I cq +. !. 

. 

WATER LEVEL DATA : 

(Date, Time & Condittons) 

MATERIAL 
ClASStFlCATlON 

REMARKS g = hlY rnw 
BORING 

LF -snai 

l See Legend on Back PAGE- - ILOF ‘L 

- . . ̂ “. . . ..^-. 



ELEVATION;: FIELDG~OLOGIST: d. “‘do ‘-+- 
WATER LEVEL DATA : 

(Date. Ttme 8 Conatr~onr) 2- 79-y< &* -4,& -r-,-l, ,m 
J 

MATERIAL DESCRIPTION’ 
felu 1 

t1ows. S.hlPL! * SIC. 
S.UILC DIIfU i- o* ,~EO”f,” L’T*oLoG’ SOIL oa I 

NO. ml 100 .UM.L! C*A*G! oe*slry’ 
,ev.f vu to..tn.n, co*s’ITeMc* MATERIAL 

I -* I LeMtT* OK KOCK COLOrn uscs REMARKS 
RUcl 

%3 -;, 
“..OWIS CLASSlFlWTiON : 

NO. 
*:.*_ 

I 
( / . .- 

I 
- ., ** I , - <, 

:: 

I 
I, 

REMARKS &l * ?( i i e L i ,2::;- 
aORlNG 

: . 

PAC{:,OF 
m 

, : :: .“- 
I 



,I, 

-... e 

1 BORING LOG 
d 

1 Brown 8 Root Envtwment; 

EL:VATIOti;: FIELD GEOLOGIST: u, .%d7z 
WATER LEVEL DATA : 

MATERIAL REMARKS 
C~SSIFICATION 

PAL 



PROJECT: Mf3 - hr L0 rJ c’ru2-43 BORING NO.: LF - Sl5cZlf - l3 

PROJECT NO.: 50% 2 
\ 

DATE: a- I4 - 45 DRILLER: kfi<\A 3kor.k (A-c 

ELEVATION: NOT sNve\/cd FIELD GEOLOGIST: ‘T;- Lu h b I 

WATER LEVEL DATA : 

(Date, Time & Condioons) 
I 

MATERIAL DESCRIPTION’ Rars 
uows SAMILI SR. 

SAYW? OWTN 6’ on ,((O”ER” “T”o‘oG* SOIL 06 NO. Ihl ROD .sAYRL CYANGI OENllTY’ 
Rlwl ou 

R;: ‘-.’ 
LtNGIM ,~ h, CONSlSnNCY MATERIAL 

OR ROCK COLOR 
NARoNtss CLASSIFICATION 

USES REMARKS 

HrJL 

BORING LOG HAllJBUgIYlNNUS I 



1, 

1 

BORING LOG HWBURTONNUS 

\ PROJECT: /dSR-tilo13 / P zQ3 BORINGNO.: Lt’ - S@.6 ’ -fi 

PROJECT NO.: cc, jf- DATE: 1.- \3- qr DRILLER: Ltark. SLOC ic f C:‘tr 

ELEVATION: 2lpl j\l:vrr’p :I FIELD GEOLOGIST: 7,*1 Euarr 

WATER LEVEL DATA : 

(Date, Time & ConditIonsI @- 10 40 J3 * ‘I/ C* ! 4 ( too If 

CL4SSlFlCAl-lON 
REMARKS 



BORING LOG IULUUWONNUS m 

PROJECT: l&c? - QLcah, ct’u2o-i BORING NO.: LF - SRQlr- 

PROJECT NO.: DATE: x-/4-5\- DRILLER: k A.V t sho C k /# c,L”c \ U 

ELEVATION: FIELD GEOLOGIST: 7 b E w m f 

WATER LEVEL DATA : 

(Date, Time & Condittons) (I 

SAMILl 

RfCOVfR 

MATERIAL DESCRIPTION’ 

.rlNOLOG* 1 - 
CYANGE OtN! 

n 

CLASSIFlCAllON 

m 



BORING f OG IiALWDONNUS 

PROJECf: psft ULq ti cl-02QscI BORING NO.: u= -.sRen 

PROJECT NO.: 9 b - DATE: P.-Is- +\- DRILLER: 

ELEVATION: (a7 5 FIELD GEOLOGIST: 
WATER LEVEL DATA : 

(Date, Time & Conditlonsl 

UMIlf 

ttcOVfRv 

.SAMIlf 

UNGTW 

AMPLE 

NO. 

L nrt 

s 

4 

I 
4 

L 

‘.C 

/ I. s 

.2 -6 .O 

iiz ; .3 
/ 3.5 

BORING 
CFL- SC d’< 

* See Legend on Beck 

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



BORING LOG HAllJBUKIYlNNUS 

ELEVATION: 90~s 

WATER LEVEL DATA : 

(Date, Time & Conditrans) 

FIELD GEOLOGIST: T, h c Jb -5 
I 

CLASSIFICATION 



BORlNG LOG MLDURTONNUS I 
, 

PROJECT: Mg3-NLc!l td c-z-#3 BORING NO. : Lr- s475Lc 

PROJECT NO.: ‘W % L DATE: 2- i7v $5 DRILLER: M bt\c ‘, b4’C k (&scic \ 

ELEVATION: 41 0 FIELD GEOLOGIST: -I-i @ Guam5 

WATER LEVEL DATA : 

I 
(Date, Time & Conditrons) 

MATERIAL DESCRIPTION* 
’ M. 

m.1 
04 

RUN 
NO. 

IAM?Lf 

IfCOVf~V 

.YY@Lf 

LtNGlY 

j -2 
2-4 

BORING 
CC-S!?d 4 

’ OFmw.f- PAGE- 



BORING LOG -ms m 

PROJECT: IQ%- )3-d cm2753 BORING NO.: Lc - SK@ 3 

PROJECT NO.: qo’ks DRILLER: k fit c Sk&L (Cc-Sr,c\ m 

ELEVATION: Q4.T 

DATE: 2-\b h tic 

FIELD GEOLOGIST: 7 r, i= u 4 \r < 

WATER LEVEL DATA : 

(Date, Time & ConditIonsI 

< . F 0 

5 

d 

i 

f J 
) 

C 

I’ 

MATERIAL 
nm 

ClASSlFlCA7lON 

“rr 



i BOR//VG LOG \ -NNUS 1 
J I 

PROJECT: ti5a- *L04 cm LCD3 BORING NO.: Lr- SQ5? 
PROJECT NO.: YL DATE; 2 - 1 t - 5 j- DRILLER: ti &,d ( ): : ‘kx\ 

ELEVATION: 84,;' FIELD GEOLOGIST: -i-f k G up L q 

WATER LEVEL DATA : 

(Dare, Time & Condirlons) 

CIASSIFICATION 

REMARKS 
BORING 

L~s-Sf3oz; 

* See Legend on Back 
PAGELOF 

3 
-_ 



PROJECT: u\q- WL -- 

PROJECT NO.: BOKL. 

ELEVATION: 34.5 

WATER LEVEL DATA : 

(Dare, lime & ConditIonsI 

MATERIAL DESCRIPTION’ 
I i 

IOIL 
OtNSlW rm 

MATERIAL 

1 
I 

CONSI~NCY 
011 tocx COLOR REMARKS 

NUWLSS CLASStFlCAllON 

I 

BORING LOG liMXRTONNUS m 

REMARKS 

l See Legend On Beck 
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TEST PIT LOGS 
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TEST PIT LOG ti&LIBURl'ONNUS 
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APPENDIX E 

GEOTECHNICAL TESTING REPORT 



GeoTesting Express 
Rapid Testing of Soils 
for Geotechnical and’ 
Physical Properties 

10 C.raig Road 
Acton, Massachusetts 01720 

508-635-0424 
rnv r-nn *nr t7m-m 



0‘ i!oq 3 --.-----.-.;.----.----------.----~---------.-----------~--- 
CT - 

TOTAL STRESS, p (lb/i$2) 

” 

FAJLURE SKRMES 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

CUl 

I 1 
I I 
I I 
I I 
I I 
I I 
I I 
1 I 

cus 

r 1 
I I 

I I 
I I 

I I 
I I 
I I 

Cur 

0 A II 
GUI CIJS Cu4 

WATER CONTENT (X) 58.4 1 60.48 59.44 

63.54 62.32 63.93 

,__--_- 96.61 96.94 99.27 

1.602 1.653 1.587 

WATER CONTENT (X) 57.60 57.54 1 51.02 

$ DRY DENSITY (Ib/ft”S) 65.41 65.70 66.04 
In. 
g SATURATION (X) I DO.04 1 MI.53 69.89 

ET g VOID two 1.526 1.517 1.504 

EACX PRESS. (Ib/k’2) 69.98 79.01 40.99 

1 MINOR PRIN. STRESS (lb/in”2) 1 4.94 I 9.99 I 20.00 I- 

-I. TIME MAX. TO DEV. FALURE STRESS (min) (Ib/+2) 9.93 76 13.75 72 19.88 114 

1 25.0 RATE OF STRAIN INCR (X/min) 0.15 0.15 0.15 

VERTICAL STRAIN (Z) INIll& DIAMETER (in) 1 2.85 1 2.65 1 2.86 1 

STRAIN CONlROCLED INITM. HEIGHT (in) 6.33 1 5.78 5.69 

DESCRIPTION Of SPECIMENS: B-VALUE 0.95 0.95 0.95 

1 I crav CloveY SlLl 2) Grcy c1oyey SILT 3) Gmy aom SLT 
.  I  , I  

LL I PL I PI 1 GS 2.65 1 TYPE Cf +ECYMEN Tube 1 TYPE OF TEST CU (RI 

REMARKS: 1 PROJECT Novol Sub Bose 

Imml) Confining Pressure = 5 psi ) PROJECT NO.CTX-720 

’ 2) Confining Pressure = 10 psi 

3) Confining fhssm = 20 psi 

BORING NO. --- 

TECH. rh 

LABORATORY 

SAMPLE NO. LF-SBOI-21 LF-SBOI-21 LF-SBOl-21 

DEPTH/ELEV --- --- --- 

DATE 02/24/95 02/26/95 03/01/95 

TRUW4L COMPRESSION TEST REPORT 

GeoTesting Express . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 



FALURE SKETCHES 

EFFECTIVE STRESS, p' (lb/irP2) 

8.0 5.0 10.0 15.0 20.0 25.0 

1) Croy clayey SILT 

LL PL PI 

REMARKS: 

1) Confining Pressure = 5 psi 

2) Confining Pressure = 10 pti 

J)Contining Pmssum = 20 po' 

2) cmy clayey SILT 3) cror W-Y ST 

CS 2.65 lWE OF SPECIMEN Tube TYPE OF TEST CU (RI 

PROJECT Novel Sub Bose 

PROJECT NO&TX-720 

BORINGNO. --- WPLE NO. LF-SBOl-21 LF-SBOI-21 LF-SBOl-21 

TECH. rh MPTH/ELEv --- --- --- 

uJ3ORATORY DATE 02/24/95 02/28/95 a.s/Ol/SS 

TRIAXM COMPRESSlONTESl REPORT 

GeoTesting Express . Acton, Ma. . (508) 635-0424 l Fax (508) 6350266 



~~ 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 

15.0- 
- *a 0 

- T 5 :// -; ; ; 1 

3 
: 
: 

g ,o*o + ______; ________; -------- i ------ 
z : 4 

ki i 
i 

a 

g Q 5.0 

Q 

8 

2 
z 

0.0 - 
0 . 10 20 30 40 

VERTICAL STRAIN (%) VERTICAL STRAIN (X) 

3.0 

2.0 
~ 

______.________.__--____r______ 

1.0 
k 1 

--..-.:.........-.------~------ 
; 4 

VERTICAL STRAIN (%) 

15.0 

EFFECTIVE STRESS, p’ (lb/irPZ) 

Project Nome : Nova1 Sub Bose 
Boring No: Somple No Depth Test No Filename Symbol 
--- LF-SBOl-24-- CUl 720-cul .osc 0 
--- LF-SBOl -?l-- cu3 720-cd.osc 
--- LF-SBOl-2-l-- cu4 720-cu4.osc 

GeoTesting Express . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 



FAJLURE SKElCHES 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I J 

w-2 

o- - 
I 1 
I I 
I I 
I I 
I I 
I I 
I I 
L I 

OJ-5 

I 1 
I I 
I I 
I I 
I I 
I I 
I I 
I J 

1) Croy cfoyey SILT 

LL PL 

2) w OVY QT 

CS 2.65 TYPE OF SPECIMEN Tube 1 TYPE OF TEST OJ (R) 

REMARKS: 

1) Confining Pressure = 5 psi 

2) Confining Pressure = 10 psi 

PROJECT Novel Sub Bore 

PROJECT NO.CTX-720 

BORING NO. --- SAMPLE NO. LF-SBOI -23 LF-SBOI -25 

TECH. rh DEPTH/ELEV --- --- 

LABORATORY DATE 02/24/95 D3/04/95 

TRbWU COMPRESSION TEST REPORT 

I 

1 

I 

I 

r 

Y 

GeoTestlng Express . Acton, Ma. . (508) 635-0424 l Fax (508) 635-0266 



FAILURE SKETCHES 

15.0 11111111,“’ II,II,““““‘,““““‘,“‘J/““,““““‘. I I 
: ./ 

- c’ = 1.5 (Ib/irr42) :/ 
I I 

2’ I I 
1’ ; I I 

G 
- 0’ = 30.6 ./ 

./ , I I 

‘; 
: /’ 

/ I I 

- tan+ = 0.59 
:/ 

.------------i -_-__- - -_-___- y$ --__---___-_-------.- i ---_---______________; ___________________- 
I I 

22 10.0 - I 
3 ./ cu-2 

CJ- / I I 

- 

E 

I I 

I I 

k2 
I I 

L 
I I 

I I 

FJ 

‘---‘-‘---‘-‘-----:-------------------~-------------------- 
I I 

5 

I 
cu-5 

r 1 

I I 
I I 

““““‘~‘~1~~~~~‘1”““” 

I I 

20.0 25.0 

EFFECTIVE STRESS, p’ (Ib/iti2) 
30.0 ; 

I 

I 

I I 
I I 

I) Gray clayey SILT 

.L PL PI 

IEMARKS: 

I) Confining Pressure = 5 psi 

‘) Confining Pressure = 10 psi 

2) Gray Clayey sil.1 

OS 2.65 lYPE OF SPECIMEN Tube TYPE OF TEST CU (R) 

PROJECT Ncvol Sub Base 

PROJECT NO.CTX-720 

BORING NO. --- SAMPLE NO. LF-SBOl-23 LF-SBOl-23 

TECH. rh OEPTH/ELEV --- --- 

LABORATORY DATE 02/24/95 03/04/95 

TRIAXLAL COMPRESSION TEsl REPORT 

GeoTesting Express . Acton, Ma. . (508) 6350424 l Fax (508) 635-0266 



CONSOLIDATED UNDRAINED TRIAXIAL TEST 

VERTICAL STRAIN (X) VERTICAL STRAIN (X) 

1.0 11111 

0.0 _______ t -------- t --------; ------- 

-1.0 -__--__ t_____--- i --------: ----- 

-2 
*0- 10.0 15.0 20.0 

VERTICAL STRAIN (%) 

.--- 

EFFECTIVE STRESS, p’ (lb/irF2) 

Project Name : Novel Sub Bose 
Boring No: Somple No Depth lest No Filename Symbol 
--- LF-SBOl -I&Z- cu-2 720-cu2.osc 0 
--- LF-SBOl-?3- cu-5 720-chose A 

GeoTesting Express . Acton, Ma. . (508) 6350424 . Fax (508) 635-0266 



:., ._.. Y...’ -. ‘. a_ .x. .” :,VJ -<ci . ..‘- 1 7 -i LY . _ _. . . -r-.,.A .I: . .._ . 

FAlLURE SKETTMES 

30. IIIIIIIl(rll 11111111111111’)II’1”“‘11”111’11111illllll I I 
I I 

- c - 1.2 (lb/&) I I 
I I 

G _ 
- # = 14.8 .I I 

2 

I I 

- ton ) = 0.26 
I I 

2 20- .------------:---------------------. 1 1 

3 

-‘---‘--‘-‘----‘-----~--------------------~------------------- 
cu-7 

u- - I 1 
I I 
I I 
I I 
I I 
I I 
I I 
L J 

cu-9 

I 1 
I I 
I I 
I I 
I I 
I I 
I I 
L I 

W-8 

) Gray Clayey SILT 

L PL PI 

IEWRKS: 

) Confining Pressure = 5 psi 

8) Confining Pressure = 10 psi 

i) confining Pressm - 20 pi 

2) Croy Ooyey SRT 5) cay aoyq SLT 

‘3 2.65 lWE OF SPECIMEN Tube TYPE Cf TEST CU (RI 

PROJECT Novol Sub he 

PROJECT NO.GTX-270 

BORING NO. --- SAMPLE NO. LF-SEO2-19 LF-SBO2-19 LF-SBO2-19 

TECH. worn DEPTH/ELEV - - - --- --- 

LABORATORY DATE 03/05/95 03/09/95 OS/O6/95 
v-...,... sm..-..rla.A.. ..r- -r---v 
IKUUW. WMi’KtUIUN ItSI KtlWK I 

GeoTesting Express . Acton, Ma. l (508) 635-0424 . Fax (508) 6350266 



FAJLURE SKETCHES 

1) Gray Clayey SILT 

.L PL 

2) Cloy aayey Sal 3)cmYoqayQT 

GS 2.65 lYPE OF SPECMEN Tube TYPE OF TEST CU (RI 

?EMARKS: 

1) Confining Pressure = 5 psi 

2) Confining Pressure = 10 psi 

5) Conhing Pruswrc = 20 psi 

PR0JECT Nova1 Sub Base 

PROJECT NO.GTX-270 

BORING NO. --- WPLE NO. LF-SB02-19 LF-SB02-19 IJ-SWX-19 

TECH. warn OEPTH/ELEV --- --- --- 

lABORATORY DATE 03/05/95 03/09/95 03/06/95 

Trnl.“,., .-In.mnrPF,nr, -RpI -r-Am 

GeoTesting Express . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 



VERTICAL STRAIN (X) 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
6.0 

VERTICAL STRAIN (X) 

o.l$)w 
5.0 10.0 15.0 20.0 

VERTICAL STRAIN (X) 

20.0 

&; ________________ i___________________ 1 

\ 

\ 

\ 

\ 

1 

I 
,,,I,,,, I,,,,,,,, 

25.0 30.0 
EFFECTIVE STRESS, p’ (Ib/iflZ) 

Project Nome : Novel Sub Bose 
Boring No: Somple No Depth Test No Filenome Symbol 
--- LF-SBOZ-l+- cu-7 720-cu7.0~ 0 
--- LF-SBO2- W-- cu-9 720-cu9.osc 
--- LF-SBO2- W-- CU-8 720-cu8o.osc 

GeoTesting Express . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 



8 ’ 

Project : Naval Submarine Bose 

Project No.: GTX-720 

Location: Groton, CT 

Dote : Wed Mar 01 1995 

U.S. STANDARD SIEVE SIZE 

4” 2’ 1’ 0.5” 14 IlO 120 I40 I60 Iloo 1200 1400 

GRAVEL SAND 

COBBLES SLT CR CLAY 
CONW FINE COrnIRK MEDIUM FINE 

i 

Symbol Boring No. Sample No. Depth Filename Clossificotion / Description 
--- 

2 --- 
LF-SBOl-2123.5 21.0-23.5 11 SE012123 MH elastic silt 
LF-SBOl-23.526 23.5-26.0 11 SE012352 

g ZTZ 
LF-SBO2-1518 15.0-18.0 11 SBO21518 El 

elastic silt 
elastic silt 

LF-SBO2-19.522 19.5-22.0 ft SB021952 MH elastic silt 
Flqvo 1 



Project : Novel Submarine Base 
Project No. : RX-720 
Location : Groton. CT 
Date : Wed Mar 01 1995 

PLASTICIN CHART 

CH or OH - 
70 - 

MH or OH - 

20 30 40 50 60 70 80 90 100 110 

LIQUID LIMIT, LL 
Sample Woter Liquid Plastic Plasticity 

Symbol Number Content Limit Limit Index Soil Classification 

0 LF-SBOl-2583.5 68 37 31 (MH) elastic silt 

El LF-SBOZ- LF-SBOl-25526 1318 73 70 36 33 
i: E 

(MH) (MH) elastic elastic silt silt 
0 LF-SB02- 14.622 75 (MH) elastic silt 
0 LF-SBOS- 1617 63 37 26 (MH) elastic silt 
h LF-SB06- 12U 72 41 31 (MH) elastic silt 

Figure 1 

Geolesting Express . Acton, Ma. . (508) 635-0424 . Fax (508) 6350266 
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"Wed nar 01 09:07:27 1995 

GEOTECHNICAL LABORATORY TEST DATA 

Page : 1 

~ Project : Naval Subm6rinc Base Filename : '38012123 
Project No. : CTX-720 Depth : 21.0-23.5 it 
Boring No. : --- Test Date : 02/24/95 
Sample NO. : LF-SBOl-2123.5 Test Method : ASTM D422 

Elevation : --- 
Tested by : jdt 
Checked by : gtt 

I Location : Oroton. CT 
Soil Description : Dark gray. moist silt with shells and aulfer odor 
Remarks : --- 

1 HYDROMETER 
'?.. Hydrometer ID : hyl25 

Weight of air-dried soil = 31.78 gm 
Specific Gravity = 2.65 

$ 
; ,Hydroccopic Moisture Content : 

Weight of Wet Soil = 0 gm 
I Wcfght of Dry Soil = 0 gm 

Moisture Content = 0 
i' 

Elapsed Reading Temperature 
Time (min) (deg. C) 
--m---m--- --------v- ------------ 

1.00 33.00 19.50 
J 2.00 29.00 19.50 
3 4.00 25.50 19.60 

8.00 23.00 19.60 
15.00 21.00 19.70 
33.00 18.00 19.80 
61.00 16.00 19.80 

120.00 14.20 20.20 
256.00 12.50 20.60 

-> 1341.00 11.00 17.70 

Corrected Particle 
Reading size (mm) 
---_------ ---------- 

27.44 0.045 
23.44 0.033 
19.97 0.024 
17.47 0.017 
15.50 0.013 
12.52 0.009 
10.52 0.006 

8.84 0.005 
7.25 0.003 
5.09 0.001 

FINE SIEVE SET 
Sieve Sieve Openings Weight 

,. Mesh Inches Millimeters Retained 
(WJ) 

---__----- ------ ----------- -------- 
#4 0.107 4.75 0.00 
#lo 0.079 2.00 0.07 

)( #20 0.033 0.84 0.19 
Y40 0.017 0.42 0.21 
#60 0.010 0.25 0.22 

.j 11100 0.006 0.15 0.27 
:.. Y200 0.003 0.07 1.60 

Pill-i 29.22 
Total Dry Weight of Sample - 41.36 

D85 : 0.0439 mm 
D60 : mm 0.0212 
D50 : 0.0135 mm 
D30 : 0.0053 mm 
D15 : N/R 

-. D10 : N/A 

soil clae*ifie~tion 
ASTU Group Symbol : UH 
ASTU Croup Name : elastic silt 
MSHTO Croup Symbol : A-7-5(391 
MSHTO Croup Name : Clayey Soils 

Cumulstive 
Weight Retained 
(ml 
__-_--__------- 

0.00 
0.07 
0.26 
0.47 
0.69 

-0.96 
2.56 

31.76 

Percent 
Finer (f) 

86 
74 
63 
55 
49 
39 
33 
28 
23 
16 

Percent 
Finer 
(1) 

100 
100 

99 
99 
90 
97 
92 

0 

Adjusted 
Particle Sire 

------------- 

0.045 
0.033 
0.024 
0.017 
0.013 
0.009 
0.006 
0.005 
0.003 
0.001 

i 

GeoTesting Express . Acton, Ma. l (508) 6350424 . Fax (508) 6350266 



AlTERBERG LIMITS 

67.0 
1 

66.0 

L- 65.0 _ __ 

uf~cii - 

I t I I I 
10 25 100 ‘0 IO 20 m 40 54 60 m m 90 lrn 110 

NUMBER OF BLOWS, N 110lJl0 Lwr, LL 
t-II. 1.0 

-I 1 LIOUID LIMIT. LL I 68.5 I 

GeoTestlng Express . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 I’ 



d wad Mar 01 09:13:34 1995 Page : 1 

QEOTECHNICAL LASORATORY TEST DATA 

~ Projact : Nmval Subaarina Barna 
Project No. : CTX-720 Depth : 21.0-23.5 ft 
Boring No. : --- Teat Data : 02/24/95 

Sample NO. : LF-9801-2123.5 fcmt Method : AsIn 02216 '. 
Location : oroton. CT 
Soil Demeription : Dark grry. moist milt with l hsllm and sulfcr odor 
Remark* : --- 

Filename : 58012123 

Elevation : --- 

Tasted by : jdt 
Checked by : gtt 

: Natural Iioimture Content 
:. uoi8tuta content CU.‘ or container MLSB of container Umsm of Container noimturc COntLnt 

ID and Uoist 9011 and Dried Soil 
(om) (s-1 (SmJm) (5;) 

$ ----m------------ --m-----m-------- ----e------------ ---s------------- --_____-_-------- 
I. 1) opll 2.27 98.49 
: 

63.01 58.41 

*vet-age uoisturt content - 58.41 

GeoTesting Express . Acton, Ma. l (508) 6350424 . Fax (508) 635-0266 



Boring No. : --- Project : Novel Submorine Bose 

Somple No: LF-SBOl -23.526 Project No.: GTX-720 

Test Method ASTM 0422 Location: Groton. CT 

Filename : SB012352 Date : Wed Mor 01 1995 U.S. STANDARD SIEVE SIZE 
4" 2" 1‘ 0.5” 14 110 120 140 160 II00 ~200 1400 

III 1 I I”“” ’ ’ I”” ’ ’ ’ ’ I”““’ ’ I”” ’ ’ ’ ’ I”” ’ ’ ’ ’ 
1000 5oo 100 5o 10 5 0.5 0 , 0.05 00, 0.005 0.001 GRAIN SIZE Iti MILLIMETERS . GRAEI. SUJD 

COBBLES 
COARSE FINE ComsE 

SLT OR MY 
MEDIUM FINE 

Clossificotion : Remarks : 
(M-i) elastic silt --- 

Visual Description : 
Dark gray. moist silt with shells and sulfer odor 

Flgve 2 

. : .!. A, ; . . ..r.. , ?I . I : _ / .., . . .I.. *...dk-.: -. ._ . .>“, ^. .‘, d’. 8 ‘I. ; 5.. 1 . . . 

Ir f ilF,!C>cc s @?I, a I I F is 8 It, 8 tl I 



" Wed nar 01 09:07:27 1995 Page : 1 

GWTECHNICAL LABORATORY TEST DATA 

(. Project : Naval Submarine Base 
Project No. : GTX-720 Depth : 23.5-26.0 it 
Boring No. : --- Test Date : 02/24/95 
Sample No. : L?-5801-23.326 Test nethod : ASTM D422 

:, 
:. Location : Groton, CT 

Soil Dcscriptlon : Dark gray, moist silt with shells and sulfer odor 

Remarks : --- 

*. 
?., HYDRGHETER 
+t. Hydrometer ID : hy125 

Weight of air-dried soil = 32.39 gm 

Specific Gravity - 2.65 

E t., Hydroscopic Moisture Content : 
Weight of Wet Soil = 0 gm 
weight of Dry Soil - 0 gm 
Moisture Content = 0 

Elapsed 
Time (min) 
---------- 

'i 1.00 
2.00 

,<I 4.00 
0.00 

16.00 
30.00 

,-. 54.00 
122.00 
253.00 

It 1320.00 

Reading 

--_------- 
32.50 
28.50 
25.00 
22.20 
19.60 
17.00 
15.10 
13.00 
11.60 
10.20 

Temperature Corrected Particle Percent Adjusted 
(deg. Cl Reading Sire (mm) Finer (t) Particle Size 
--_-------__ --m------- ---------- -------w- ------------- 

19.30 26.88 0.046 83 0.046 
19.30 22.08 0.033 71 0.033 
19.30 19.38 0.024 60 0.024 
19.20 16.56 0.017 51 0.017 
19.50 14.04 0.012 43 0.012 
19.50 11.44 0.009 35 0.009 
19.80 9.62 0.007 30 0.007 
20.30 7.66 0.005 24 0.005 
20.80 6.40 0.003 20 0.003 
17.60 4.27 0.001 13 0.001 

Filename : SBOl2352 
Elevation : --- 
Tested by : jdt 
Checked by : gtt 

-___------ 

#4 
#lO 

'~' #20 
#40 

I &60 
#lOO 

.4, #200 
Pan 

FINE SIEVE SET 
Sieve Openings Weight 
Inches Millimeters Retained 

(sm) 
-_____ ___-------_ -------- 

0.187 4.75 0.00 
0.079 2.00 0.00 
0.033 0.84 0.17 
0.017 0.42 0.21 
0.010 0.25 0.22 
0.006 0.15 0.23 
0.003 0.07 1.73 

29.94 

Cumulative Percent 
Weight Retained Finer 
(sm) (%I 
--_---_-__-_-_- ----m-m 

0.00 100 
0.00 100 
0.17 99 
0.38 99 
0.60 90 
0.83 97 
2.56 92 

32.50 0 
Total Dry Weight of Sample = 41.92 

I D85 : 0.0505 mm 
D60 : 0.0241 mm 
D50 : 0.0165 mm 
D30 : 0.0070 mm 

. . DlS : 0.0018 mm 
DlO : 0.0010 mm 

soil Classification 
ASTt4 Group Symbol :l4N 
ASTM Group Name : elastic silt 
RRSHTO Croup Symbol : A-7-5(41) 
AASHTO Group Name : Clayey Soils 

.1 GeoTesting Express . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 



AlTERBERG LIMITS 
PROJECT 
Naval Submarine Base 

LOCAnON 
Grolon, cl 

SANPLE DESCRIPTION 
Dark gray, moist silt with shells and sulk odor 

PROJECT NUMBER TmEDw BORING NUMBER 

m-720 jdl --- 

caEMED BY SAMRE NUMBER 

$1 LF-S801-23.526 

DATE FLENhME 
wed uor 01 1995 S8012352 

LIQUID LIMIT DETERMINATIONS 

PLASTICITY CHART 

10 25 100 Oo 10 10 Jo +a 50 60 70 au 90 loo Ill 
NUMBER OF BLOWS, N LIQUID LlMlT, LL Fig. 2.0 

GeoTesting Express . Acton, Ma. . (508) 6350424 l Fax (508) 635-0266 

mm 



,, Project : Naval Submarine Base 
Project No. : CTX-720 Depth : 23.5-26.0 ft 
Boring No. : --- Test Date : 02/24/¶5 

Sample No. : LF-SBOl-23.526 Test Method : ASTM D2216 
:,: Location : Groton. CT 
"' Soil Dwcription : Dark gray. moist silt with thallo and rulfar odor 

Remarks : --- 

"' Wed Mar 01 09:13:34 1995 

GEGTECXNICAL LABGIUTORY TEST DATA 

Page : 1 

Ff lename : 58012352 
Elevation : --- 
Tested by : jdt 
Checked by : gtt 

f: Natural Uoimture Content 
,i- Uoisture Contmt Wacr of Container Haso of Container Mass of Container Uoistura Content 

ID md nolst Soil md Dried Soil 
(gal (ml (or) (%I 

:-' _-----_---------- ----------------- ----------------- ----------------- _--_----___--_-_- 
'4 
3. 

1) Opel 2.25 113.81 73.05 57.57 

*vrrrgm nof8tur9 Content - 57.57 

i 

1. 
. . 

GeoTesting Express . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 
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GLOTCCIiNICAL LASORATORY TEST DATA 

I Project : Naval Submarine Bamt 
Project NO. : GTA-720 Depth : 15.0-18.0 it 

Boring No. : --- test Date : 02/17/95 
: Sample NO. : LF-SBO2-1518 Test Method : ASTM D422 
-f Location : Groton. CT 
~ Soil Description : Dark gray, moist silt with 6ulftr odor 

Remarks : --- 

_. RYDROnETER 
2 Hydrometer ID : hy125 

Weight of air-dried soil - 31.49 gm 
Specffic Gravity = 2.65 

i 
Hydroscopic t4oisture Content : 

Weight of Wet Soil = 0 gm 
Weight of Dry Soil - 0 gm 
noisture Content = 0 

>' Elapsed Reading 
Time (min) 
_--------- 

ii 1.00 
t 
.: 

2.00 
4.00 
8.00 

15.00 
30.00 

.: 70.00 
120.00 
240.00 

1362.00 

.’ Sieve 

.,: Mesh 

_--es..---- 
#10 

‘1 #20 
)‘. #40 

Y60 
) #lOO 

,: #ZOO 
* Pan 

---------- ------------ 

35.50 15.80 

32.00 15.80 
29.20 15.70 
26.50 15.70 
23.80 16.10 
20.50 16.80 
17.40 17.70 
15.70 18.70 
14.00 19.50 
12.60 16.90 

Temperature 
(deg. Cl 

Sieve Openings 
Inches Plillimtters 

-__--- ---------mm 
0.079 2.00 
0.033 0.84 
0.017 0.42 
0.010 0.25 
0.006 0.15 
0.003 0.07 

Corrected Particle Percent 
Reading site (mm) Finer (S) 
---------- ----mm---- --------- 

29.28 0.047 93 
25.78 0.034 82 
22.95 0.025 73 
20.25 0.018 64 
17.63 0.013 56 
14.45 0.009 46 

11.49 0.006 37 
9.95 0.005 32 
0.44 0.003 27 
6.56 0.001 21 

FINE SIEVE SET 
Weight 
Retained 
(sm) 
___--___ 

0.00 
0.04 
0.06 
0.06 
0.14 
1.10 

30.11 
Total Dry Weight of Sample - 41.12 

? D85 : 0.0370 mm 
' D60 : 0.0151 mm 

,: D50 : 0.0107 mm 
D30 : 0.0042 mm 

_ D15 : N/A 
. . DlO : N/A 

Soil Classification 

ASTti Group Symbol : nn 
AStn Group Name : rlastic silt 
AASHTO Group Symbol : A-7-5(46) 
RASHTO Group Name : Clayey soils 

Filename : 58021518 
Elevation : --- 
Tested by : jdt 
Checked by : gtt 

Cumulative Percent 
Weight Retained Finer 

(PI (%) 
___------------ __----- 

0.00 100 
0.04 100 
0.10 100 
0.16 99 
0.30 99 
1.40 96 

31.51 0 

: Geofesting Express . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 I -. 

. . 

‘. 

Adjusted 
Particle Sire 

------------- 
0.047 
0.034 
0.025 
0.018 
0.013 
0.009 
0.006 
0.005 
0.003 
0.001 

.: 

‘. 
i I 



ATTERBERG LIMITS 
PROJECT 
Nod Suhorine hota 

LOCATION 
Grotorl, cl 

WPLE DE5CfWMN 
Oork gray, moist silt with sulfer odor 

PRCNECT NUUBER TfslEDBy 
Glx-720 jdl 

c?iEcKED Err 

9tt 

DATE 
wed urx 01 1995 

LIQUID LIMIT DETERMINATIONS 

@MING NUUBER 
--- 

WIPLE NlJNBER 
LF-5802-1518 

FLENW 
SW)21518 

PLASTICITY CHART 

- m- 

I I,,, 
10 25 100 ‘0 10 20 Jo 40 50 so m 80 so loo 110 

NUMBER OF BLOWS, N LIQUID LIMIT, LL 
fq. 3.0 

GeoTestIng Express . Acton, Ma. . (508) 635-0424 l Fax (508) 635-0266 
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GPDTECHNJCAL LABORATORY TEST DATA 

., Project : Naval Submarine Baac 
Project No. : GTX-720 Depth : 15.0-18.0 tt 
Boring No. : --- Test Date : 02/17/S 
Sample No. : LF-SBOZ-1518 Test llcthod : ASTM D2216 

? Location : Groton. CT 
" Soil Description : Dark gray, moist silt with sulfer odor 

Remarks : --- 

Filename : SBO21518 
Elevation : --- 
Tested by : jdt 
Checked by : gtt 

s. Natural Moisture Content 
.'., Moisture Content Mass of Container @lass of Container Mass of Container Moisture Content 

ID and Moist Soil and Dried soil 
(sm) (em) t-1 (%) 

i: 
_-----_------____ ----------------e -----__---------m ---------___-_--_ e---___-----___-- 

: 1) 1x132 9.80 162.64 99.23 70.90 
1. 

Average tloisturc Content - 70.90 

GeoTestlng Express . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 
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M Wed mar 01 09:07:27 1995 

OEOTl%XNICAL LABORATORY TEST DATA 

Page : 1 

Project : Naval Submarine Bsae 

Project No. : GTX-720 Depth : 19.5-22.0 it 
Boring No. : --- Test Date : 02/1-I/95 
Sample No. : IF-3802-19.522 Teat nethod : Asfn D422 
Location : Oroton. CT 

'.. soil Daacription : Dark gray. moist silt with mulfer odor 
Remarka : --- 

z. Hydrometer ID : hyl25 
Weight of air-dried soil - 28.27 gm 
specific Oravity = 2.65 

n 
; Hydroscopic Moisture Content : 
: Weight of Wet Soil = 0 gm 

Weight of Dry Soil = 0 gm 
Moisture Content = 0 

:I 
Elapsed 
Time (min) 
___--_____ 

1.00 
. . 2. 2.00 

4.00 
8.00 

15.00 
28.00 
61.00 

120.00 
244.00 

'i 1353.00 

____---__- 
#lO 
#20 
#40 
#bO 

1100 

; #200 
, Pan 

0.079 2.00 
0.033 0.84 
0.017 0.42 
0.010 0.25 
0.006 0.15 

0.003 0.07 

Total Dry Weight of Sample - 31.9 

Beading 

____---_-- 
32.00 
28.50 
25.80 
21.70 
19.70 
17.20 
15.00 
13.30 
11.50 
11.00 

Temperature Corrected Particle Percent 

(deg. Cl Reading size [ml!)~ Finer (S) 
------------ ---------- --------s- -----w--m 

18.00 26.14 0.047 93 

18.00 22.64 0.034 80 
18.00 19.94 0.024 71 
18.10 15.85 0.018 56 
18.20 13.87 0.013 49 
18.60 11.44 0.010 41 
19.20 9.36 0.007 33 
19.20 7.66 0.005 27 
19.80 6.02 0.003 21 
16.50 4.90 0.001 17 

FINE SIEVE SET 
Sieve Openings Weight 
Inches Hillimeters Retained 

(94 

D85 : 0.0382 mm 
DbO : 0.0192 mm 
D50 : 0.0135 mm 
D30 : 0.0055 mm 
D15 : N/A 
D10 : N/A 

Boil Claaaification 
ASTM Group Symbol :UH 
ASTM Group Name : elsatic si 
RASHTO croup Symbol : A-7-5(48) 
AASHTO Croup Name : Clayey SOi 

1t 

Is 

0.00 
0.04 
0.05 
0.04 
0.21 
0.69 

27.22 

Cumulative Percent 
Weight Retained Flncr 

(pm) IS) 
--_-_------_-__ -----me 

0.00 100 
0.04 100 
0.09 100 
0.13 100 
0.34 99 
1.03 96 

28.25 0 

Pilename : 58021952 
Elevation : --- 
Tested by : jdt 
Checked by : gtt 

Adjusted 
Particle Sire 

------------- 
0.047 
0.034 
0.024 
0.018 
0.013 
0.010 
0.007 
0.005 
0.003 
0.001 

‘1 GeoTestlng Express . Acton, Ma. l (508) 635-0424 l Fax (508) 635-0266 

_. 

~---_--- 



ATTERBERG LIMITS 

7. 

PRaEcl 
Nod Submarine Base 

LOCATION 
croton, CT 

WFLE DESCRIPTION 
Dor(: gruy, moist silt with sulfer odor 

PROJECT NuMffR TESEDBY 
GTX-720 jdt 

CHECKED BY 

9tt 

ONE 
wed Nor 01 1995 

LIQUID LIMIT DETERMINATIONS 

BCM?INC NUMBER 
-Be 

SAMPLE NUMBER 
LF-S&X-19522 

FLENME 
sm21952 

PLASTICITY CHART 

,111, 
10 25 100 Oo 10 20 30 40 50 60 70 w So loo lI( 

NUMBER OF BLOWS, N LlDUlD LMT. LL Fii. 4.0 

GeoTesting Express . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 



GEOTECHNLCAL LABORATORY TEST DATA 

Page : 1 

Project : Naval Submarine BASK 
Project No. : CTX-720 Depth : 19.5-22.0 it 
Boring No. : --- Test DAtC : 02/17/95 
Sample No. : LF-'3802-19.522 Tart Method : ASTM D2216 
Location : Croton. CT 
Soil DeAcription : Dark gray. moist silt with culfer odor 
Remarks : --- 

Filename : SB021952 
ElAVAtiOn : --- 

Tested by : jdt 
Checked by : gtt 

NAtUrAl Moisture Content 
Moisture Content MAAS of Container nASS of Container ~AAA of Container Moisture Content 
ID and Moist Soil and Dried Soil 

(pip) (sd (cm1 (t) 
_____________---- ----------------- m---------------- ----a------------ ----------------- 

1) rub4 9.36 170.77 103.60 71.28 

Average Moisture Content = 71.28 

GeoTesting Express . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 
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GPOTDCHNICN. LABORATORY TEST DATA 

Project : Naval submarine Baa* 
Project No. : CTX-720 Depth : 15.0-17.0 ft 
Boring No. : --- Teat Date : 02/24/93 
Sample NO. : LF-SS03-1517 Test nethod : ASTM D422 

-;, Location : Oroton, CT 
Soil Dcacription : Dark 9r.y. moist silt with ahells and aulfar odor 
Remark, : --- 

HYDROMETER 
'G Hydrometer ID : hyl25 

Weight of air-dried soil - 29.25 w 

Specific oravity - 2.65 

r( 

!. 

‘t 
Hydroecopic Cloimturc Content : 

Weight of Wet Sofl - 0 gm 
Weight of Dry Soil - 0 gm 
noisture content - D 

Elapsed Reading Temperature 
Time (min) (deg. Cl 
------m--- m--------- --------_--- 

1.00 31.00 19.60 
;; 

2.00 27.70 19.60 
4.00 24.20 19.60 
8.00 21.90 19.50 

15.00 19.60 19.50 
30.00 17.10 19.90 

61.00 13.00 20.00 

120.00 13.60 20.00 

240.00 12.10 20.60 

1 1326.00 11.00 17.70 

:c 

Corrected Particle Percent Adjusted 
Reading Sire (mm) Finer (X2) Particle Sire 
---w_-_--- ---------- -----es-- --------m---- 

25.47 0.046 87 0.046 

22.17 0.033 76 0.033 

18.67 0.024 64 0.024 

16.34 0.017 5b 0.017 

14.04 0.013 40 0.013 

11.63 0.009 40 0.009 

9.30 0.006 33 0.006 

0.18 0.003 28 0.003 

6.85 0.003 23 0.003 

3.09 0.001 17 0.001 

FINE SIEVE SET 
. Sieve sieve Openings Weight 

Mesh Inches Millimeters Retained 
(9m) 

--w--w---- 

#4 

#lo 
lt20 

#40 

U60 

: #IO0 

.’ #200 

Pan 
Total Dry 

__--__ -_____-____ 
0.187 4.73 

0.079 2.00 

0.033 0.04 

0.017 0.42 

0.010 0.23 

0.006 0.13 
0.003 0.07 

Weight of Sample = 38.89 

D83 : 0.0432 mm 

DbO : 0.0203 mm 
D30 : 0.0138 mm 

D30 : 0.0054 mm 

Dl3 : N/A 
D10 : N/A 

-----mm- 

0.00 
0.00 
0.14 

0.13 

0.14 

0.14 

1.52 

21.16 

soil Classification 

ASTM Group Symbol :MH 
ASTM Group Name : elastic silt 
AASHTO Group Symbol : A-7-3(33) 
RASHTO Group Name : Clayey soils 

Cumulative Percent 

Weight Retained Finer 
(sml (%z) 
--------------- ----v-m 

0.00 100 
0.00 100 
0.14 100 
0.29 99 
0.43 99 

0.37 90 

2.09 93 

29.23 0 

Pilcnrme : 98031517 

Elevation : --- 
Tomted by : jdt 
Checked by : gtt 

. . __ .- 

Plge : 1 

GeoTestfng Expreqs . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 



AlTERBERG LIMITS 
PRWECT 
Novol Submarine Bass 

tocmotd 
GrotDn, cl 

WPLE DESCRIPTION 
Dot-k gray, moist silt with shells and sutfcr odor 

PROJECT NUMBER TESTEDBY 
Cl%720 jdt 

CHECKED By 

9” 

DATE 
wed UDr 01 1995 

LIQUID LIMIT DETERMINATIONS 

BDRtNC NUUBER 
B-w 

SM’LE NLMBER 
LF-SBO3-1517 

FLENAL(E 
58031517 

69.0 - 

‘LI = (w - PL)/PI 
PLASTICITY CHART 

- m- 

I I II,, 

100 Oo 10 20 30 40 50 bo 70 bo 90 loo 1lC 

NUMBER OF BLOWS, N LIQUID LIMIT, LL 
Fii 5.0 

GeoTesting Express . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 



wed nar 01 09:13:34 1995 Page : 1 

GLMBCliNICAL LABORIITORY TEST DATA 

project : Naval Submarine Base Filename : 58031517 

project No. : GTX-720 Depth : 15.0-17.0 it Elevation : --- 
Boring NO. : --- Test Date : 02/24/95 Tested by : jdt 
Sample NO. : LP-SBO3-1517 Test Method : ASTM D2216 Checked by : gtt 
Location : Groton. CT 
Soil Description : Dark gray. moist silt with ahclla and sulfcr odor 
Remarks : --- 

Natural Moisture Content c 
Moisture Content Mass of Container M6ss of Container Ma6r of Container Moisture Content 

ID and noist Soil and Dried Soil 
(gm) (gm) (9) I%) 

:.. ___---___--____-_ --_----------_--- ----__----------- ----------------e ----------------- 
:f 1) ope2 2.33 51.62 32.33 64.30 

Average Moisture Content l 64.30 

GeoTestlng Express . Acton, Ma. . (508) 635-0424 . Fax (508) 635-0266 
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OEOTECHNICN. LhSOMTORY TEST DATA 

Project : Naval Submarine Rage 
project No. : CTX-720 
Boring NC. : --- 
Sample No. : LF-SB06-1214 

< Location : Crcton. CT 

Depth : 12.0-14.0 ft 
Test Date : 02/24/95 
Test Method : ASTM D422 

Soil Dacription : Dark gray. moist silt with shells and rulfar odor 
Remarks : --- 

r HYDROUETER 
e’ Hydrometer ID : hyl25 

Weight of air-dried soil - 30.73 gm 
Specific cravity - 2.65 

ii 
4 Hydroreopic nciaturr Content : 

Weight of Wet Soil - 0 gm 
W.ight of Dry Soil - 0 gm 
noisture content - 0 

.i 

- Elspned Reading Temperature 
Time (min) (deg. C) 
----m-v--- ---------- ------------ 

- 13 1.00 33.00 19.40 
:> e 2.00 29.80 19.40 
.I 4.00 27.00 19.50 

8.00 24.20 19.50 

15.00 22.00 19.30 
'! 33.00 18.50 19.60 

72.00 15.70 19.80 
120.00 14.00 20.30 
247.00 12.40 20.50 

J 7; 1334.00 10.90 17.80 

'! 

Corrected Particle 
Reading size (mm) 
--_------- ---------- 

27.41 0.045 
24.21 0.033 
21.44 0.024 
18.b4 0.017 
lb.38 0.013 
12.97 0.009 
10.22 0.006 

8.66 0.005 
7.12 0.003 
5.01 0.001 

) sieve sieve openings 
flesh Inches Millimeters 

________-- 
x4 

: #lo 
#20 
1140 
#60 

g UlOO 
7. #200 

Pan 
Total 

------ - ._ ----- -___ 
0.187 4.75 
0.079 2.00 
0.033 0.04 
0.017 0.42 
0.010 0.25 
0.006 0.15 
0.003 0.07 

Dry Weight of Sample = 39.9 

7 

: D85 : 0.0398 mm 
D60 : 0.0166 mm 
050 : 0.0113 mm 
D30 : 0.0051 mm 

: D15 : N/A 
: DlO : N/A 

FINE SIEVE SET 

Weight 
Retained 
(cm) 
_--___-- 

0.00 
0.04 
0.09 
0.10 
0.12 
0.14 
0.77 

29.47 

soil Classification 
hSTn Croup Symbol :MH 
ASTP! Group Name : elastic silt 
AASHTO Croup Symbol : A-7-5(42) 
AASHTO Croup Name : Clayey Soils 

Cumulative 
Weight Retained 
(gm) 
--___---___--__ 

0.00 
0.04 
0.13 
0.23 
0.35 
0.49 
1.26 

30.73 

Filename : S8061214 
Elevation : --- 
Tested by : jdt 
Checked by : gtt 

Percent 

Percent 

Finer (t) 
--------- 

89 
79 

70 
61 
53 
42 
33 
28 
23 
16 

Finer 
(%I 
-----me 

100 
100 
100 

99 
99 
98 
96 

0 

Page : 1 

Adjusted 
Partlola size 

-----------m- 
0.045 
0.033 
0.024 
0.017 
0.013 
0.009 
0.006 
0.005 
0.003 
0.001 

:. 
._. I ,. GeoTestlng Express . Acton, Ma. . (508) 6350424 l Fax (508) 6350266 

._ . _. ..- *____-~._ _-.. 

. 



Al?ERBERG LIMITS 
PROJECT 
Novol submarine &se 

mxot4 
Groknl, cl 

WiREDESCRWION 
Dark gray, moist silt with shells cd sulk 0dff 

PROJECT NUUBER TESTEDEY 
ax-720 jdt 

CnEcKED By 
g't 
DATE 
wed uor 01 1995 

LIOIJID LIMIT DETERMINATIONS 

BORING NUMBER 
--- 

SWLE NWER 
LF-!BOb-1214 

FLEWJAE 
SD61214 

PLASTICITY CHART 

NUMBER OF BLOWS, N LIQUID LIMIT, LL 
l-ii. 6.0 

GeoTestlng Express . Acton, Ma. . (508) 635-0424 l Fax (508) 635-0266 
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CEOTLCHNICAL LASORATORY TEST DATA 

Project : Naval Submarine Bamc 
Project No. : 01X-720 Depth : 12.0-14.0 it 
Boring No. : --- Teat Date : 02/24/95 
Sample No. : LP-9806-1214 Test Method : ASTU D2216 
Location : Droton. CT 
soil Dcacription : Dark gray, moist silt with shells and aulfer odor 
Remarks : --- 

Pflenwe : SE.061214 
Elevation : --- 
Teated by : jdt 
Checked by : gtt 

$ Natural Moisture Content 
Moisture Content Hass Of Container nass of Container Hams of Container Moisture Content 

ID and Hoist Soil and Dried Soil 
(9m) (gm) (gm) (S.) 

I 

----------------- _-mm------------- -------m-e------- ---------------__ ______-__________ 
1) 0~32 2.37 44.27 26.50 73.64 

f? 

Average Moisture Content = 73.64 

GeoTesting Express . Acton, Ma. . (508) 635-0424 l Fax (508) 6350266 

----..-- ._... 



APPENDIX F 

DETAILED LABORATORY ANALYTICAL RESULTS AND DATA VALIDATION 

F.l TCL ORGANICS ANALYTICAL RESULTS 

F.2 TAL INORGANIC ANALYTICAL RESULTS 
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F.l TCL ORGANICS ANALYTICAL RESULTS 
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INTERNAL CORRESPONDENCE 

TO: t 

c-49-03-5-122 

DATE : MARCH 22, 1995 

FROM: ANNE K. BATTISTA COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - ORGANICS VOA/BNA/PEST/PCB 
CT0 #203, NEW LONDON NAVAL SUBMARINE BASE (NSB), 
GROTON, CONNECTICUT 
CASE NO. NUS, SDG 21359 

SAMPLES: 3/Solid 

LF-SB03-18.520.5 LF-SB04-0810 LF-SB05-12.514.5 

l/Aqueous 

RB-01 

The sample set for the CT0 203 New London NSB site, Case NUS, SDG 21359, 
consists of three (3) soil environmental samples and one (1) aqueous rinsate 
blank (designated RB-) . 
(TCL) volatile, 

All samples were analyzed for Target Compound List 
semivolatile and pesticide/PCB organic compounds. The field 

crew did not designate a sample for Matrix Spike/Matrix Spike Duplicate 
(MS/MSD) analysis, therefore, 
Spikes instead. 

the laboratory analyzed Laboratory Control 
No field duplicate pairs were included in this SDG. 

The samples were collected by Halliburton NUS Corporation on February 16th, 
17th and 18th, 1995 and analyzed by Southwest Laboratories of Oklahoma under 
Naval Energy and Environmental Support Activity (NEESA) Level D Quality 
Assurance/Quality Control (QA/QC) criteria. All analyses were conducted 
using the Contract Laboratory Program (CLP) Statement of Work (SOW) OLM01.8 
3/90 analytical and reporting protocols. 

The data were evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Blanks 
Surrogate Spike Recoveries 
Laboratory Control Spike/Laboratory Control Spike Duplicate Results 
Internal Standards Performance 
Instrument Performance 
Compound Identification 
Compound Quantitation 
Tentatively Identified Compounds (TICS) 

The asterisk (*) indicates that all quality control criteria were met for 
this parameter. 
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Qualified (if applicable) analytical results are summarized in Appendix A. 
Results as reported by the laboratory are presented in Appendix B. Appendix 
C contains Region I worksheets, and Appendix D contains the documentation to 
support the findings as discussed in this data validation report. The 
attached Table I summarizes the validation qualifications which were based on 
the following information: 

HOLDING TIMES 

The 7 day holding time until extraction was exceeded by several days for the 
pesticide/PCB analysis of the environmental soil samples. As a result of 
this noncompliance, positive and nondeteced results were qualified as 
estimated, (J) and (UJ), respectively, in the affected samples. 

CALIBRATIONS 

The following tables sununarize calibration non-compliances and corresponding 
actions. The key associated with these tables is presented in following the 
tables. 

Volatiles 

Comnound 
Acetone 
2-Butanone 
Chloroethane 

Associated Samples: 

cc IC 
02/23/95 02/27/95 

X 
X X 

X 

LF-SB03-18.520.5, RB-01 
LF-SB04-0810 
LF-SB05-12.514.5 

The positive result for acetone in sample LF-SB03-18.520.5 was qualified as 
estimated, (J), as a result of a continuing calibration Percent Differences 
(%Ds) > 25%. No action was necessary for any of the other aforementioned 

volatile compounds since only positive results are affected by these 
noncompliances, and no positive results were reported for those compounds in 
the affected samples. 

Semivolatile 

Comoound 
Hexachlorocyclopentadiene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,2'-oxybis(l-chloropropane) 
3-Nitroaniline 
Pentachlorophenol 

03/02/95 
X 

Associated Samples: LF-SB03-18.520.5, LF-SB03-18.520.5RE, 
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LF-SB05-12.514.5, LF-SBOS-12.514.5RE, 
RB-01 LF-SB04-0801 

Calibration Actions: 

x - Percent RSD > 30; percent D > 25; Estimate (J) positive 
results. 

xx - Percent RSD > 50; percent D > 50; Estimate (J) positive 
results and (UJ) nondetects. 

The nondetected results reported for 2,2' -oxybis(l-chloropropane) and 4- 
nitrophenol in the affected samples were qualified as estimated, (UJ), as a 
result of %Ds > 50%. No actions were necessary for any of the remaining 
semivolatile compounds in which %Ds were greater than 25% since no positive 
results were reported for these compounds in any of the affected samples and 
nondetects are not considered compromised by these noncompliances. 

Pesticides/PCBs 

Beta-BHC and Methoxychlor had an initial calibration Percent' Relative 
Standard Deviation (%RSD) that was marginally above the 20% quality control 
limit. Only positive results are affected by this noncompliance. No action 
was necessary since no positives were reported in the affected sample. 

BLANKS 

The maximum concentration of contaminants found in associated low level 
laboratory method and field quality control blank analyses are summarized 
below: 

Maximum Action 
Comnound Concentration 
Chloroform* 

Level 
3 w/L 15 w/L 

Bis(2-ethylhexyljphthalate 1 H/L 
Bis(2-ethylhexyljphthalate 

10 /q/L 
34 w/Kg 340 /w/Kg 

Samples Affected: All 

Maximum concentrations detected in field quality control blank. 

Blank Actions: 

. Value <: Contract Required Quantitation Limit (CRQL); report CRQL 
followed by a U. 

. Value > CRQL and c action level; report value followed by a U. 
0 Value > CRQL and > action level; report value unqualified. 

Sample aliquot size, percent moisture and dilution factors were taken into 
consideration prior to the application of all action levels. No actions were 
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taken for chloroform, since no positive results were reported for this 
compound in the affected samples. Positive results for bis(2- 
ethylhexyl)phthalate were qualified in the manner indicated by the blank 
actions table. It should also be noted that field quality control blanks are 
not qualified based on field quality control blank contamination. 

LABORATORY CONTROL SPIlCE!/LABORATORY CONTROL SPIKE DUPLICATE RESULTS 

Volatiles 

The aqueous Laboratory Control Spike/Laboratory Control Spike Duplicate 
(LCS/LCSD) sample LCS2 had a low Percent Recovery (%R) reported for 
ethylbenzene. No action was taken as a result of this marginally low %R. 

Semivolatiles 

The aqueous LCS/LCSD analysis of LCS2 yielded high Relative Percent 
Differences (RPDs) for 1,2,4-trichlorobenzene, 4-nitrophenol and 
pentachlorophenol. Only positive results are affected by this noncompliance. 
No actions were taken since no positive results were reported for these 
compounds in the affected samples. 

Pesticides/PCBs 

The soil LCS/LCSD samples LC0228SB2 and LD0228SB2 had low %Rs reported for 
Aroclor 1016. No action was taken as a result of these marginally low %Rs. 

INTERNAL STANDARD AREAS 

Semivolatiles 

All six semivolatile internal standard areas were outside quality control 
limits for samples LF-SB03-18.520.5 and LF-SB05-12.514.5. As a result, the 
laboratory reanalyzed these samples. The reanalysis of sample LF-SBOS- 
12.514.5 yielded poor areas for 1,4-dichlorobenzene-d4 (DCB) naphthalene-d8 
(NPT) , acenaphthene-dl0 (ANT) and phenanthrene-dl0 (PHN). The reanalysis of 
sample LF-SB03-18.520.5 yielded poor areas for DCB and NPT. Since the 
reanalysis of these two samples showed some improvement in the areas, the 
reanalyses were chosen for validation. Positive and nondetected results 
reported for compounds quantitated by the failed internal standards were 
qualified as estimated, (J) and (UJ), respectively. 

It should be noted that Tentatively Identified Compounds (TICS) reported in 
both laboratory method blanks and environmental samples are not included in 
the TIC Summary table. These compounds can be attributed to laboratory blank 
contamination and sample preparation. 
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Positive results reported at concentrations below the Contract Required 
Quantitation Limit (CRQL) were qualified as estimated, (J). 

No other problems were encountered in this case. The text of this report has 
been formulated to address only those problem areas affecting data quality. 

OVERALL ASSESSMENT 

Laboratory Performance: Holding times until extraction were missed for 
several pesticide/PCB samples. Several minor initial and continuing 
calibration noncompliances were noted in all three fractions. Bis(2- 
ethylhexyl)phthalate was detected in a laboratory method blank. Ethylbenzene 
had a low LCS/LCSD %R reported. High LCS/LCSD RPDs were noted for 1,2,4- 
trichlorobenzene, 4-nitrophenol and pentachlorophenol. 

Other Factors Affecting Data Quality: Chloroform was detected in the field 
quality control blank. Two samples were reanalyzed as a result of poor 
semivolatile internal standard areas. 
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The data for these analyses were reviewed with reference to the EPA 
"Functional Guidelines for Organic Data Validation" (3/90). EPA Region I has 
not yet released Regional amendments updating the existing EPA Region I 2/88 
National Functional Guidelines modifications to address 3/90 analytical 
protocol. Quality requirements outlined in the NEESA guidelines document 
entitled llsampling and Chemical Analysis Quality Assurance Requirements for 
the Navy Installation Restoration Program (NEESA 20.2-047B; 6/88) were also 
referenced. 

"1 attest that the data referenced herein were validated according to the 
agreed upon validation criteria as specified in the NEESA Guidelines and the 
Quality Assurance Project Plan (QAPP)." 

J4khA.Leb 
Halliburton NUS Corporation 

Anne K. Battista 
Chemist/Data Validator 

/Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Regional Worksheets 
4. Appendix D - Support Documentation 
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CASE NITS, SDG 21359 

TABLE I. Recommendation Summary 

Sample ID VOA 

LF-SB03-18.520.5 A' 76 

LF-SB04-0810 A6 
LF-SBOS-12.514.5 A6 
RB-01 A6 

SVOA 

A2.3,5,6 
A2,3 
~2,3,4 

A3 

PEST/PCB 

;: 
J' 

If 

A' 

A2 

A3 

A4 

AS 

A6 

J' 

the field is left blank, the qualifier is A - accept all data. 

Accept data, but qualify positive result for acetone as estimated, 
(J), as a result of a continuing calibration %D > 25. 

Accept data, but qualify nondetected results for 2,2'-oxybis(l- 
chloropropane) and 4-nitrophenol as estimated, (UJ), as a result of 
continuing calibration %Ds > 50%. 

Accept data, but change positive results for bis(2- 
ethylhexyljphthalate to a revised detection limit and qualify as 
nondetected, 
contamination. 

(U), as a result of laboratory method blank 

Accept data, 
semivolatile 

but qualify nondetected results quantitated by the 
internal standards DCB, NPT, ANT and PHN, as 

estimated, (UJ), as a result of poor internal standard recoveries. 

Accept data, but qualify nondetected results quantitated by the 
semivolatile internal standards DCB and NPT, as estimated, (UJ), as 
a result of poor internal standard recoveries. 

Accept data, but estimate (J), 
concentrations below the CRQL. 

all positive results reported at 

Accept data, but qualify all nondetected results as estimated, 
(IJJ) , as a result of holding time until extraction exceedences. 
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CASE NW, SDG 21359 

TABLE II. Tentatively Identified Compound Summary 

TIC LF-SB03-18.520.5 LF-SB04-0810 LF-SB05-12.514.5 RB-01 

Unknown alkane X X 
Unknown amide X X X 
Unknown organic acid X X 

8 8 8 I 
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CT0 203. NSB NEW LONDON, GROTON. CONNECTICUT 
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CLIENT ID: LF-SBOS- 18.5-20.5 LF -SBO4-0810 
LABORATORY ID: 21359.01 21381.01 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 

Nlt!l’bv CHLORIDE 

WR6ON DISJLFKE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-D tCHLOROETHENE(TOTAL) 
CHLOROFORM 
1 ,P-DICHLOROETHANE 
P-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,P-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,l ,P-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
P-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
SlYRENE 
XYLENE (TOTAL) 

MDL 

:t i 
16 U 

0.9 

:.: 
4:8 
1.3 
1.7 

i:: 

f-t 
1:7 

18 U 
16 U 

ii : 
16 U 
18 U 
18 U 
16 U 
16 U 
16 U 
16 U 
18 U 
18 U 
16 U 
18 U 
18 U 
18 U 
18 U 
16 U 
16 U 
18 U 
18 U 
16 U 
18 U 

11 u 
11 u 
11 u 

‘-ifmY 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

:: i 
11 u 
11 u 
11 u 
11 u 
11 u 

:: i 

:: ii 
11 u 
11 u 
11 u 
11 u 
11 u 

LF-Sf&52:-14.5 

13 u 
13 u 
13 u 
13 u 

?iFgFYJ 
13 u 
13 u 
1s u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

:: i 
13 u 

:x i 
13 u 
13 u 

:: !I! 

1: i 
13 u 
13 u 
13 u 

1: i 

SOLIDS 
~LUTION FACTOR: 

61 .O 890 79.0 
1.0 1:o 1.0 
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SOUTHWEST LABORATORY OF OKIAHOMA 

CLIENT ID: LF-SBO3-18.5-20.5 LF-SBOJ-0810 LF-SBOS-12.5- 
LABORATORY ID: 21359.01 RE 21381.01 21361.92 RE 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
L-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
l,P-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’- OXYBlS(l- CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
BlS(2-CHLOROETHOXY)METHANE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,8-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
P-CHLORONAPHTHALENE 
P-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANIUNE 
ACENAPHTHENE 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

I:: 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
800 
330 

fii 
330 
330 
800 
330 

540 UJ 
540 UJ 
540 UJ 

it: k.i 
540 UJ 
540 UJ 
540 UJ 
540 UJ 
540 UJ 
540 UJ 

~:~ 2 
540 UJ 
540 UJ 
540 UJ 
540 UJ 
540 UJ 
540 UJ 
540 UJ 
540 UJ 
540 UJ 
540 UJ 

ft: :: 
1300 u 
540 u 

1300 u 
540 u 
540 u 
540 u 

1300 u 
540 u 

370 
370 
370 

% 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
Boo 
370 

i% 
370 
370 
900 
370 

t:: 
426 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
426 
420 
420 
420 
426 
420 
420 

1000 
420 

loo0 
420 

:2! 
1000 
420 

a 8 I 8 

al4.5 



CT0 203. NSB NEW LONDON, GROTON, CONNECTICUT 
SoUTHWEST LABORATORY dF OKLAHOMA 

CLIENT ID: LF-SBO3-18.5-20.5 LF-SBO4-0810 LF-SBOS-12.5-14.5 
LABORATORY ID: 21359.01 RE 21361 .Ol 21361 .M RE 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOUJENE 
DIETHYL PHTHAlATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANIUNE 
4,6-DINITRO-2-METHYLPHENOL 
N-NlTROSoDlPHENYlAMlNE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUlYL PHTHALATE 

800 
800 
330 
330 
330 
330 
330 
800 
800 
330 
330 
330 
800 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

1300 u 
1300 UJ 
540 u 
540 u 
540 u 
540 u 
540 u 

1300 u 

‘iii u” 
540 u 
540 u 

1300 u 
540 u 
540 u 
540 u 
540 u 
540 it 
w>.o 

BOO U 
900 UJ 
370 u 
370 u 
370 u 
370 u 
370 u 
900U 
900 u 
370 u 
370 u 
370 u 

E:! 
370 u 
370 u 
370 u 
370 u 
370 u 

1000 UJ 
1000 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 

1000 UJ 

‘E ii 
420 UJ 
420 UJ 

1OOO UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 u 
420 U 

t2Mo :: 
420 U 

tz :: 
420 U 

tz ! 
420 U 

ti: :: 

BUTYLBENZYL PHTHALATE 
~,~‘-DICHLOROBENZ~D~NE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS 2-ETHYLHEXYL)PHTHALATE 

kl DI- - OCTYL PHTHAlATE 
BENZO(B)FLUORANTHENE 

540 u 370 u 
540 u 
540 u x;: ii 
540 u 370 u 
540 u 370 u 
540 u 370 u 
540 u 370 u 

!!iRkdk 
540 u 
540 u 
540 u 

370 u 
370 u 
370 u 
370 u 
370 u 

% SOLIDS. 
DILUTION ‘FACTOR: 

61 0 
1:o 

890 
1:o 

79 0 
1:o 
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CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 

_ 1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
P-METHYLPHENOL 
2,2’-OXYBlS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2- NITROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
BIS(2-CHLOROETHOXY)METHANE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
P-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
P-CHLORONAPHTHALENE 
2-NITROANIUNE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,8-DINITROTOLUENE 
3-NITTROANIUNE 
ACENAPHTHENE 

MDL 

::; 

f.8 
3:1 
3.6 

f :i 

f-8 
2:8 

i-8 
3:s 
4.8 

X:fl 

93:: 

i:: 

3”-: 
IiA 

::: 

33.x 
2.44 

I:; 

3:X 

RB-01 
21359.62 

10 u 
10 u 
10 u 

iii E 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

:: : 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 

1 



CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4- NITROANIUNE 
4,6-DINITRO-2-METHYLPHENOL 
N-N~ROSODIPHENYIAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
Dl-N-BUTYL PHTHAIATE 
FLUORANTHENE 
PYRENE 
BUTYLBENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
fJ;N&;iA))NTHRACENE 

BIS 2-ETHYLHEXYL)PHTHALATE 
kJ DI- -0CTYL PHTHALATE 

BENZO(B)FLUORANTHENE 
BENZ0 FLUORANTHENE 
BENZ0 A PYRENE I? 
INDENO(l,P,S-CD)PYRENE 
DlBENZ(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

CT0 203, NSB NEW LONDON, GROTON, CONNECTICUT 
SOUTHWEST LABORATORY OF OKLAHOMA 

RB-01 
21359.92 

MDL 

i:: 
3:: 
X:‘: 
f :X 
i:: 
X:X 
z-2 
2:8 

i:f 

is 
1:4 

:*: 
2:o 
1.4 

%:i 

25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

:i i 

N FAmR: 1.0 



CT0 263, NSB NEW LONDON, GROTON, CONNECTICUT 
SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC (UNDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
f,VpOSJ’DLFAN II 

Ei&OSULFAN SULFATE 
4,4’-ODT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1246 
AROCLOR- 1254 
AROCLOR- 1260 

CRQL MDL 

“ix 
33 
67 

:x 
33 

:x 

0.07 
0.15 
0.07 
0.07 
0.16 
0.07 
0.05 
0.08 
0.24 
0.10 
0.15 
0.13 
0.09 

073 
0:ss 
0.12 
0.10 
0.12 
0.09 

1.0 

:*s 
oi3 
0.33 

:*; 
1:s 

LF-SBOS- 18.5-20.5 LF -S;;\;!\llO 
21359.01 . 

2.8 UJ 
2.8 UJ 
2.8 UJ 
2.8 UJ 
2.8 UJ 
2.8 UJ 
2.8 UJ 
2.8 UJ 

i-t ii: 
5:4 UJ 

:t 
5:4 

2 
UJ 

5.4 UJ 
28 UJ 
5.4 UJ 

:t ii: 
2:8 UJ 
280 UJ 

54 UJ 
110 UJ 
54 UJ 

:3 
1:9 

:i 
1:B 

::: 

i-: 
a:7 

54 UJ 
54 UJ %: 
54 UJ 
54 UJ :; 

i-g i: 
2:2 UJ 
2.2 UJ 

i$ ;: 
2:P UJ 
2.2 UJ 
4.2 UJ 
4.2 UJ 
4.2 UJ 

ti ii 
::g ;j 

i2 UJ 
4.2 UJ 
4.2 UJ 
2.2 UJ 
2.2 UJ 

220 UJ 
42 UJ 
85 UJ 
42 UJ 
42' UJ 

t: ii 
42 UJ 

SOLIDS’ 
ZILUTION ‘FACTOR: 

61 0 
1:o 

890 
1:o 

790 
1:o 



CT0 203, NSB NEW LONDON, GROTON, CONNECTICUT 
SWTHWEST LABORATORY OF OKLAHOMA 

CUENT ID: RB-01 
LABORATORY ID: 21359.92 

TCL PESTICIDE/PCB WATERS (UG/L) 

ANALYTE CRQL MDL 

k-EAiBHF 
DELTi-BHC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4$-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

i:: 

X:: 

ii:: 

X:: 

8.: 
O.d5 
0.05 

5 

: 
1 

; 

: 

0.002 
0.004 
0.002 
0.002 
0.005 
0.002 
0.002 
0.002 
0.007 
0.003 
0.005 
0.004 
0.003 
0.069 
0.004 
0.020 
0.004 
0.003 
0.004 
0.003 
0.03 
0.03 
0.04 
0.01 
0.01 
0.04 
0.05 
0.04 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5 u 

: :: 
1 u 

: : 

: :: 

FACTOR: 1.0 



APPEWDIXB 

RESULTS AS REPORTED BY THZ LABORATORY 



VOLATILE ORGANI;: ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

I I 

-ab Name: SWL-TULSA 

bab Code: SWOK Case No.: NUS 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/W G 

Level: (low/med) LOW 

% Moisture: not dec. 39 

GC Column:DB-624 ID: 0.53 (mm) 

Soil Extract Volume: (-1 

CAS NO. COMPOUND 

I LFSB03185205 
Contract: I 

SAS No.:.. __ SDG No.: 21359 

Lab Sample ID: 21359.01 

Lab File ID: UG657.D 

Date Received: 02/18/95 

Date Analyzed: 02/23/95 

Dilution Factor: 1.0 

Soil Aliguot Volume: (UL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane - 
75-01-4 ---------Vinyl Chloride 
75-OO-3---------Chloroethane 
75-09-2 ---------Methylene Chloride 
67-64-l ---------Acetone 
75-15-O---------Carbon Disulfide 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-0--------1,2-Di, chloroethene (total) 
67-66-3---------Chloroform 

.- 
IO7-()6-2-------- 1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------l,l,l-Trichloroethane 
56-23-5--------- Carbon Tetrachloride 
75-27-4 ---------Bromodichloromethane 
78-87-5--s------ 1,2-Dichloro ropane 
1006J-01-5------ cis-1,3-Dich oropropene lp 
79-01-6 ---------Trichloroethene 
124-48-I-------- Dibromochloromethane 
7g-oo-5--------- 1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2---------Bromoform 
108-lo-l--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
I27-I8-4-------- Tetrachloroethene 
108-88-3--------Toluene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-90-7--------Chlorobenzene 
IOO-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (Total) 

FORM I VOA 

16 

1': 
16 

1: 

1: 
16 

:z 

. :"6 

iz 

is 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

tz 
16 
16 
16 
16 

:: 

i..i 
J 

J 

:: 
U 
U 

i 

:: 
U 
U 
U 
U 
U 
U 

ii 
U 
U 

ii 
U 

i 

i 
U 

I 
I 

I 
I 
/ 
I 
I 

3190 



1E EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

I 

m 
LFSB03185205 

‘sb Name: SWL-TULSA Contract: 

SDG No.: 21359 
m 

Lab Code: SWOK Case No.: NUS SAS No.:.. -. 

Matrix: (soil/water) SOIL Lab Sample ID: 21359.01 

Sample wt/vol: 5.0 (g/W G Lab File ID: UG657.D 

Level: (low/med) LOW Date Received: 02/18/95 

% Moisture: not dec. 39 Date Analyzed: 02/23/95 

GC Column:DB-624 ID: 0.53 (mm) . Dilution Factor: 1.0 
I 

Soil Extract Volume: (a) Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
UG/KG v 

II* 

Number TICS found: 0 

CAS NUMBER 
ez==s PIPI==z=IPP 

q 

4. 
5. 
6. ? 1. 
0. 
Y. 

E: 
12. 
13. 

E: 
16. 

26. 
27. 

2 
30. 

EST. CONC. Q I 

I I 
P~-~~cIPII=t= E==e= 

V 

I 1 
v 

m 

I I V 

I I I 

I I 
. . v 

m 

FORM I VOA-TIC 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

1 I 

-%b Name: SWL-TULSA 

Lab Code: SWOK Case No.: NUS 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5-O (g/mU G 

Level: (low/med) LOW 

% Moisture: not dec. 11 

GC Column:DB-624 ID: 0.53 (mm) 

Soil Extract Volume: (a) 

CAS NO. COMPOUND 

I LFSB040810 
Contract: I 

SAS No.:.. ._ SDG No.: 21359 

Lab Sample ID: 21361.01 

Lab File ID: UG658.D 

Date Received: 02/21/95 

Date Analyzed: 02/23/95 

Dilution Factor: 1.0 

Soil Aliguot Volume: (ULI 

CONCENTRATION UNITS: * 
(ug/L or ug/Kg) UG/KG 

74-87-3----- ----Chloromethane- 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl Chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene Chloride 

r - 

67-64-l ---------Acetone 
75-15-o ---------Carbon Disulfide 
75-35-4------W-- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-5g-o-------- 1,2-Dichloroethenem 
67-66-3---------Chloroform 
107-06-2---w---- 1,2-Dichloroethane 
78-93-3 ---------2-Butanone 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-f+-------- Carbon Tetrachloride 
75-27-4 ---------Bromodichloromethane 
78-87-5--------- 1,2-Dichloro ropane 
10061-01-S ------cis-1,3-Dich oropropene P 
79-01-6 ---------Trichloroethene 
124-48-l--------Dibromochloromethane 
7g-oo-5--------- 1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2---------Bromoform 
108-lo-l--------4-Methyl-2-Pentanone 
591-78-6 --------2-Hexanone 
127-18s4-------- Tetrachlormne 
108-88-3--------Toluene 
7g-34-5--------- 1,1,2,2-Tetrachloroethane 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
lOO-42-5--------Styrene 
1330-20-7-------Xylene (Tota 

11 
11 
11 
11 

1'1 
11 
11 

11 
11 
11 
11 

. 11 
11 
11 
11 
11 
11 
11 
11 

it 
11 
11 
11 

Q 

U 
U 
U 
U 

E 

: 
U 

:: 
U 
U 

i 
U 

ii 
U 
U 

i 
U 
U 
U 

:: 
U 
U 
U 

i 
U 

. . . 

FORM I VOA 
. f 
3190 



1E EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
LFSB040810 

-sb Name: SWL-TULSA Contract: 

Lab Code: SWOK Case No.: NUS SAS No.; _. __ SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21361.01 

Sample wt/vol: 5.0 (g/W G Lab File ID: UG658.D 

Level: (low/med) LOW Date Received: 02/21/95 

% Moisture: not dec. 11 Date Analyzed: 02/23/95 

GC Column:DB-624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: t-1 Soil Aliquot Volume: (-1 

v 

I 

v 

II 

V 

V 

I 

V 

I 

V 

I 

v 

CONCENTRATION UNITS: 
tug/L or ug/W UG/KG . Number TICS found: 1 

I 

, . 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

, . 

, . 

. 

EST. CONC. Q 
sepIx==r=PIII= =:-=z= 

17 JB 

CI'S NUMBER COMPOUND NAME RT 

12.980 1. IUnknown 

4.- I 
6.- 
7. 

9": 
10. . . 

16. 
17. I 
18. 
19, I \ 
22. 
23. 

2 
26. 
27. 

its": 
30. 

. 

m 

FORM I VOA-TIC 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

I LFSB05125145 I 
'ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: NUS 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5-o (g/m G 

Level: (low/med) LOW 

% Moisture: not dec. 21 

GC Column:DB-624 ID: 0.53 (mm) 

Soil Extract Volume: (UL) 

CAS.NO. COMPOUND 

Contract: I I 

SAS No..: . SDG No.: 21359 

Lab Sample ID: 21361.02 

Lab File ID: UG659.D 

Date Received: 02/21/95 

Date Analyzed: 02/23/95 

Dilution Factor: 1.0 

Soil Aliguot Volume: (UL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl Chloride 
75-00-3 ---------Chloroethane 
75-09-2 ---------Methylene Ch: lorlde 
67-64-l ---------Acetone 
75-15-o ---------Carbon Disulfide 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-o ----- --- 1,2-Dichloroethene (total) - 
67-66-3 ---------Chloroform 
107-06-2-------- 1,2-Dichloroethane 
78-93-3 ---------2-Butanone 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5--------- Carbon Tetrachloride 
75-27-J--------- Bromodichloromethane - 78-87-5---s----- 1,2-Dichloro ropane 
10061-01-S ------cis-1,3-Dich oropropene f - 
79-01-6 ---------Trichloroethene 
124-48-l-------- Dibromochloromem 
7g-()o-5----- ---- 1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6------trans-17 _ _ _ Dichloropropene 
75-25-2 ---------Bromoform 
108-lo-l--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4 --------Tetrachloroethene 
108-88-3 --------Toluene 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-90-7 --------Chlorobenzene 
lOO-41-4--------Ethylbenzene 
100-42-s --------St rene 

I 1330-20-7-------Xy ene (Total) 

FORM I VOA 

13 

t: 
. 13 

1; 
13 
13 
13 
13 
13 
13 
13 
13 

. 

CI 33 



1E 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

LFSB05125145 
'ab Name: SWL-TULSA Contract: 

Lab Code: SWOK Case No.: NUS SAS No.-:- . . .- SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21361.02 

Sample wt/vol: 5.0 (g/fi) G Lab File ID: UG659.D 

Level: (low/med) LOW Date Received: 02/21/95 

% Moisture: not dec. 21 Date Analyzed: 02/23/95 

GC Column:DB-624 ID: 0.53 (nun) Dilution Factor: 1.0 

Soil Aliquot Volume: (UL) Soil Extract Volume: (UL) 

Number TICS found: 1 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

v- 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

EST. CONC. 
PPP=PIIPII=I' 

13 

Q e-w-- --v-- 
JB 

RT 
te=zI-Jc= 

12.984 

COMPOUNDNAME 
IIIIPePPPPII=acs.---- ---lfz=Pzz- 
Unknown 

CAS NUMBER 
=Ilz=ePz'e=xIPc= 

;: 
3. 
4. 
5. 
6. 
7. 

k 
10. 
11. 
12. me 
ii: 
15. 
16. 

LI. 

28. 
29. 
30. 

FORM I VOA-TIC 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

RB-01 
'.ab Name: SWL-TULSA Contract: 

&ab Code: SWOK Case No.: NUS SAS No..:. . __ SDG No.: 21359 

Matrix: (soil/water) WATER Lab Sample ID: 21359.02 

Sample wt/vol: 5.0 (g/~) ML Lab File ID: K0045.D 

Level: (low/med) LOW Date Received: 02/18/95 

% Moisture: not dec. Date Analyzed: 02/27/95 

GC Column:DB-624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
W/L or w/W) UG/L 

74-87-3 ---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4 ---------Vinyl Chloride 
75-OO-3---------Chloroethane 
75-09-2 ---------Methylene Chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon Disulfide 
75-35-4 ---------l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-5g-o-------- 1,2-Dichloroethene (total) 
67-66-3---------Chloroform 

.- 
107-06-2-------- 1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6 ---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon Tetrachloride 
75-27-4 ---------Bromodichloromethane 
78-87-5------s.-- 1,2-Dichloro ropane 
10061-01-5------ cis-1,3-Dich oropropene f 
79-Ol-6---------Trichloroethene 
124-48-l-------- Dibromochloromethane 
7g-oo-5--------- 1,1,2-Trichloroethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene- 
75-25-2 ---------Bromoform 
108-lo-l--------4-Methyl-2-Pentanone 
591-78-6 --------2-Hexanone 
127-18-4 --------Tetrachloroethene 
108-88-3 --------Toluene 
79-34-5---------1,1,2,2-Tetrachloroethane-~ 
108-90-7 --------Chlorobenzene 
100-41-4 --------Ethylbenzene 
lOO-42-5--------Styrene 
1330-20-7-------Xylene (Total) 

10 
10 
10 
10 
10 
10 
10 

10 

Q 

. 

U 
U 
U 
U 
U 
U 

"u 
U 
U 
J 

: 

:: 
U 
U 
U 

: 
U 

ii 
U 
U 

t 
U 
U 

.: 
. . 'U 
. c 

. 

FORM I VOA 3190 

40 



1E EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

I 
m-01 

'sb Name: SWL-TULSA Contract: 

Lab Code: SWOK Case No.: NUS SAS No.:. ._ __ SDG No.: 21359 

Matrix: (soil/water) WATER Lab Sample ID: 21359.02 

Sample wt/vol: 5.0 (g/W ML Lab File ID: K0045.D 

Level: (low/med) LOW Date Received: 02/18/95 

% Moisture: not dec. Date Analyzed: 02/27/95 

GC Column:DB-624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (-1 Soil Aliquot Volume: (-1 

CONCENTRATION UNITS: 
Number TICS found: 0 (v/L or v/W) UG/L 

CAS NUMBER 
PIIIP==I=I===zPP 

e 

L. 

43: 
5. 
6. 
7. 

9": 
10. 

E: 

ii: 
15. 
16. 

ii: 
19. 
20. 
21. -CL LL. 
23. 

26. 
27. 

COMPOUND NAME 
==e=--===PIIP133====--=--- 

RT EST. CONC. 
PIS:p3- IP=PIP------P -w-e-- Q 

rerrcz 

FORM I VOA-TIC 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
LFSB040810 

hb Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No. :: :: ..-. SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21361.01 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: S3310.D 

Level: (lowlmed) LOW Date Received:.02/21/95 

% Moisture: 11 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: SOO(UL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: V/W Y pH: 7.4 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

108-95-2--------Phenol 
Ill-44-4 --------bis(2-Chloroethyl 

Chlorophenol - 
)Ether 

enzene 
95-57-8--------2- 
541-73-I--------1,3-Dichlorobl 
IO6-46-7-------- 1,4-Dichlorobenzene- 
g5-50-1--------- 1,2-Dichlorobenzene 
95-48-7---------2-Methyl henol 
108-60-l -------- 2,2’-0 E is(lZhloropropane) 
106-44-5--------4-Methy phenol “i 
621-64-7 --------N-Nitroso-di-n-propylamine 
67-72-I--------- Hexachloroethane 

- 

98-95-3---------Nitrobenzene 
78-59-l---------Isophorone- - 
88-75-5---------2-Nltrophel 201 
105-67-9--------2,4-Dimethylpl henol 
Ill-91-1--------bis(2-Chlora &thoxv)methane 

2,4-Dichlorophenoi' 
- I20-83-2------Mm 

120-82-l------- 1,2,4-Trichlorobenzene 
91-20-3---------Naphthalene 
106-47-8--------4-Chloroaniline 
87-68-3--------- HexachlorobutadLene 
5g-5()-7--------- 4-Chloro-3-Meth lphenol 
91-57-6-------m- 2-Methylnaphtha ene 1 
77-47-4--------- Hexachloroc clopentadiene 
88-()fj-2----- 2,4,6-Trich orophenol 3[ - 
g5-g5-4--------- 2,4,5-Trichlorophenol 
91-58-7--------- 2-Chlorona hthalene 
88-74-4---------2-Nitroani ine P 
I3I-II-3-------- Dimeth 1 hthalate 
208-96-8-------- KR Acenap t ylene 
606-2()-2---m---- 2,6-Dinitrotoluene 
99-09-2---------3-Nitroaniline 
83-32-9---------Acenaphthene 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
900 
370 
900 
370 
370 
370 
900 
370 

FORM I SV-1 3/90 

160 



1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
LFSB040810 

Lab Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No.::. : :: SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21361.01 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: S3310.D 

Level: (lowimed) LOW Date Received: 02/21/95 

% Moisture: 11 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: SOO(UL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/W Y pH: 7.4 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

51-28-5 ---------2,4-Dinitrophenol 
100-02-7 --------47Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3 -------47Chlorophenyl-phenylether- 
86-73-7 ---------Fluorene 
100-01-6 --------4-Nitroaniline 
534-52-l --------4,6-Dinitro-2-methylphenol 
86-30-6 ---------N-Nitrosodiphen lamine 
101-55-3 --------4-Bromophenyl-p enyletherz K 

(l)- 

118-74-l --------Hexachlorobenzene 
87-86-5 ---------Pentachlorophenol 
85-Ol-8---------Phenanthrene 
120-12-7 --------Anthracene 
86-74-8---------Carbazole 
84-74-2-w------- Di-n-but lphthalate 
206-44-o K --------Fluorant ene 
129-OO-O--------Pyrene 
85-68-7 ---------Butylbenz lphthalate 
g1-g4-1--------- 3,3'-Dich orobenzidine T 
56-55-3 ---------Benzo(a)anthracene 
218-Ol-9--------Chrysene 
117-81-7 --------bis(2-EthIlhexyl)phthalate 

Di-n-octy phthalate 
- 117-84-O-------- 

205-99-2 --------Benzo(b)fluoranthene 
207-08-g --------Benzo(k)fluoranthene 
SO-32-8---------Benzo(a)pyrene 
1g3-3g-5-------- Indeno(l,2,3-cd)pyrene 
53-70-3--------- 
191-24-2 

Dibenz(a,h)anthracene 
--------Benzo(g,h,i)perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

900 900 
900 900 :: :: 
370 370 U U 
370 370 U U 
370 370 
370 370 :: :: 
370 370 
900 900 :: :: 
900 900 U U 
370 370 
370 370 :: :: 
370 370 
900 900 :: :: 
370 370 U U 
370 370 U U 
370 370 U U 
370 370 
370 370 ii ii 
370 370 
370 370 :: :: 
370 370 U U 
370 370 
370 370 :: :: 

3;: 3;: 
JB JB 

U U 
370 370 U U 
370 370 
370 370 :: :: 
370 370 'U 'U 
370 . 370 . u U 
370 370. u U 

I 

ml 

I 

I 

3/90 

161 - 



1F 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

;ab Name: SWL-TULSA Contract: NUS 

EPA SAMPLE NO. 

I 
LFSB040810 

Lab Code: SWOK Case No.: NUS SAS No.:..- SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21361.01 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: S3310.D 

Level: (low/med) LOW Date Received: 02/21/95 

% Moisture: 11 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: SOO(uL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 7.4 

CONCENTRATION UNITS: 
Number TICS found: 23 (ug/L or ug/Kg) UG/KG 

CAS NUMBER 
I='I=P=IP=I=P=Iz 

21: 123-42-2 

3. 
4. 
5. 
6. 
7. 
8. 791-28-6 
9. 

ii: 

E: 

E: 
16. 

E: 

ii: 
21. 

E: 
24. 

$2 

Z: 
29. 
30. 

COMPOUND NAME RT EST. CONC. 
e=P'II=I~PP-II-=======-=== c==s=- Es======e-- 
2-Pentanone, 4-hydroxy-4-met 3.834 7400 
UNKNOWN ORGANIC ACID 11.409 160 
UNKNOWN 15.550 160 
UNKNOWN AMIDE 15.657 180 
UNKNOWN AMIDE 16.790 2500 
UNKNOWN AMIDE 16.910 250 
UNKNOWN 17.457 110 
Phosphine oxide, triphenyl- 18.005 1200 
UNKNOWN AMIDE 19.061 420 
UNKNOWN 19.423 82 
UNKNOWN 19.919 700 
UNKNOWN 20.000 320 
UNKNOWN 20.537 81 
UNKNOWN 22.137 110 
UNKNOWN 22.271 120 
UNKNOWN 22.392 100 
UNKNOWN 22.500 92 
UNKNOWN 22.742 800 
UNKNOWN 22.891 160 
UNKNOWN 23.066 220 
UNKNOWN 23.133 120 
UNKNOWN 23.322 150 
UNKNOWN 23.376 94 

FORM I SV-TIC 

Q 
PC==3 

NJAB 

JE 
J 

JB" 
J 

NJ 
J 

JB 
JB 

J 

Ji 

ii 

siti 
JB 

2 
J 
J 

3190 

162 
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1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

;ab Name: SWL-TULSA Contract: NUS 

EPA SAMPLE NO. 

I 
RB-01 

Lab Code: SWOK Case No.: NUS SAS No . : . . . . -. -_ SDG No.: 21359 

Matrix: (soil/water) WATER Lab Sample ID: 21359.02 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S3294.D 

Level: (low/med) LOW Date Received: 02/18/95 

% Moisture: decanted: (Y/N) Date Extracted:02/22/95 

Concentrated Extract Volume: lOOO(UL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: V/W N pH: 6.9 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/W UG/L Q 

108-95-2 --------phenol 
111-44-4 --------bis(2-ZJhloroethyl)Ether 
95-57-8---------2-Chloro henol 
541-73-l-------- 1,3-Dich orobenzene !i 
106-46-7-------- 1,4-Dichlorobenzene 

orobenzene 95150-1L--------1;2-Dichl~~ 
95-48-7------- --2-Methyl henol 
108-60-1--------2,2*-o 
106-44-s --------4-Methy phenol r 

E is(l-Chloropropane) 

621-64-7 --------N-Nitroso-di-n-propylamine- 
67-72-l ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l---------Isoohorone 

DDheIIOl 

*v4 -, M --------a -r h 1 
]11-91-1-------- b&(2-ChloroetEz)methane --- -- - 

--------2,4-Dichlorophenoi' 
--- 

120-83-2 
120-82-1-------- l-2,4-Trichlorobenzene I __- ~- ~ 
91-20-3 ---------Naphthalene 
106-47-8--------4-Chloroanim-- 
87-68-3--------- Hexachlorobutadiene 
59-50-7 ---------4-Chloro-3-Meth lphenol 

3[ - 
- 91-57-6-s------- 2-Methylnaphtha ene 

77-47-4 ---------Hexachloroc clopentadiene 
- 88-()6-2-m------ 2,4,6-Trich orophenol 1 

g5-g5-4-.------- 2,4,5-Trichloro henol 
91-58-7---s----- 2-Chlorona htha 

f 
f ene 

88-74-4 ---------2-Nitroani ine 
131-11-3-------- Dimeth 1 

ix 
hthalate 

208-96-8-------- Acenap t ylene 
606-2()-2----w.-- 2,6-Dlnitrotoluene 
99-09-2---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 

FORM I SV-1 

;: ii 

10 10 i 
10 

t: 
i 
U 

10 
10 ii 
10 U 
10 
10 u" 

10 10 :: 

10 10 : 

t: 
U 

10 :: 

i: :: 

10 10 z 
10 U 

2': :: 

;iz 
U 
U 

10 U 
10 

2': 
i 
U 

10 U 
I- 
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1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
RB-01 

LabName: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No .-t.- ; .: SDG No.: 21359 

Matrix: (soil/water) WATER Lab Sample ID: 21359.02 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S3294.D 

Level: (low/med) LOW Date Received: 02/18/95 

% Moisture: decanted: (Y/N)- Date Extracted:02/22/95 

Concentrated Extract Volume: 1000(uIJ) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/W N pH: 6.9 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (w/L or ug/W UG/L 

51-28-S ---------2,4-Dinitrophenol 
100-02-7 --------4-Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3------- 4-Chlorophenyl-phenylether - 
86 
10 
53 
86 
10 

i7' 
-85 
120-12-7 --------Anthracene 

-73-7---------Fluorene- - 
O-01-6 --------4-Nitroaniline 
4-52-l --------4,6-Dinitro-2-methylphenol 
-30-6 ---------N-Nitrosodiphen lamine (l)- 
l-55-3-------- 4-Bromophenyl-p Ii enylether - 
a-74-1 --------Hexachlorobenzene 
-86-5 -----.----Pentachlorophenol 
-Ol-8---------Phenanthrene 

86-74-8 ---------Carbazole 
84-74-2 ---------Di-n-butylphthalate 

hexyl)phthalate - 

206-44-O--------Fluoranthene 
129-OO-O--------Pyrene 
85-68-7 ---------Butylbenzll phthalate 
g1-g4-1--------- 3,3'-Dich orobenzidine 

.56-55-3 ---------Benzo(a)anthracene 
218-Ol-9--------Chrysene 
117-81-7 --------his (2-E& 11 
117-84-O-------- Di-n-octy phthalate 1 
205-99-2 --------Benzo(b)fluoranthene 
207-08-g --------Benzo(k)fluoranthene 
50-32-a ---------Benzo(a)pyrene 
1g3-3g-t+------- Indeno(l,2,3-cd)pyrene 
53-70-3--------- 
191-24-2 

Dibenz(a,h)anthracene 
--------Benzo(g,h,l)perylene 

- 
- 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

25 
25 
10 

25 

ix 

;: 
10 
10 
10 
10 
10 

:: 
10 
10 
10 

1 
10 
10 
10 
10 

ix 
10 

Q 

ii 
i-i 
U 

u" 
U 
U 

:: 
U 
U 
U 

:: 

:: 
U 

ii 

:: 
JB 

U 

ii 
U 
U 
U 
U 
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1F 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

>ab Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No.s- . . -- SDG 

EPA SAMPLE NO. 

No. : 21359 

Matrix: (soil/water) WATER Lab Sample ID: 21359.02 

Sample wt/vol: 1000 ww ML Lab File ID: S3294.D 

Level: (low/med) LOW Date Received: 02/18/95 

% Moisture: decanted: (Y/N) Date Extracted:02/22/95 

Concentrated Extract Volume: lOOO(uL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/W N pH: 6.9 

CONCENTRATION UNITS: 
Number TICS found: 15 M/L or ug/W UG/L 

CAS NUMBER 
==2-== GI11S==I=S= 

:: 

2 
5. 791-28-6 

5: 

9": 

E.: 
12. 

E: 

E: 

2 

21:: 
21. 
22. 

2243: 

42: 

Z: 
29. 
30. 

COMPOUNDNAME RT 

UNKNOWN 2.104 
UNKNOWN 2.157 
UNKNOWN 11.514 
UNKNOWN 14.110 
Phosphine oxide, triphenyl- 18.134 
UNKNOWN 18.602 
UNKNOWN 18.963 
UNKNOWN 19.177 
UNKNOWN 20.436 
UNKNOWN 22.316 
UNKNOWN 22.599 
UNKNOWN 22.706 
UNKNOWN 23.016 
UNKNOWN 23.097 
UNKNOWN 23.232 

. - 

. . 

. - 

. . 

. I 

. . 

. - 

. - 

. . 

. . 

. . 

. - 

. - 

. - 

. . 

. . 

EST. CONC. 
Is:lePPI=P-=o 

t 

5 

z 

z 
3 

i 
3 
4 
3 
4 

m 

A 

m 

m 

I 

ml 

rg 

I 

m 

II. 

R 

ml 

1 

I 

FORM I SV-TIC 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

',ab Name: SWL-TULSA Contract: NUS 

EPA SAMPLE NO. 

I 

I SB03185205 

Lab Code: SWOK Case No.: NUS 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

Level: (low/med) LOW 

SAS No.: . . SDG No.: 21359 

Lab Sample ID: 21359.01 

Lab File ID: S3290.D 

Date Received: 02/18/95 

Date Extracted:02/21/95 % Moisture: 39 decanted: (Y/N) N 

Concentrated Extract Volume: SOO(UL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: V/W Y pH: 8.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

108-95-2 --------phenol 
111-44-4 -------ibis(2-Fhloroethyl)Ether 
95-57-8-w--- ---2-Chloro henol 
541-73-I------- -1,3-Dich orobenzene ii 
IO6-46-7------ --1,4-Dichlorobenzene 
g5-50-1--------- 1,2-Dichlorobenzene 
95-48-7 ---------2-Methyl henol 
108-60-1--------2,2’-0 E 
106-44-5------ --4-Methy phenol Y 

is(l-Chloropropane) 

62I-64-7------ --N-Nitroso-di-n-propylamine- 
67-72-I------ ---Hexachloroethane 
98-95-3------ ---Nitrobenzene 
78-59-l--------- Isophorone 
88-75-5---------2-NLtrophenol 
105-67-g------- -2,4-Dimethylphenol 
111-91-1 --------bis(2-Chloroethoxy)methane- 
120-83-2------- -2,4-Dichlorophenol 
120-82-1-------- 1,2,4-Trichlorobenzene 
91-20-3---------Naphthalene 
106-47-8--------4-Chloroaniline 
87-68-3------- --Hexachlorobutadiene 
59-50-7 ---------4-Chloro-3-Meth lphenol 
91-57-6 i[ ---------2-Methylnaphtha ene 
77-47-4------- --Hexachloroc clopentadiene 

-2,4,6-Trich orophenol 1 - 88-06-2-------- 
g5-g5-4-------- -2,4,5-Trichlorophenol 
91-58-7--------- 2-Chlorona hthalene 
88-74-4 ---------2-Nitroani ine Ii 
131-11-3 --------Dimeth lphthalate 
208-96-8 --------Acenap thylene rl 
606-20-2-------- 2,6-Dlnitrotoluene 
99-09-2---------3-Nitroaniline 
83-32-9---------Acenaphthene 

540 
540 "u 
540 
540 v" 
540 U 
540 U 
540 
540 :: 
540 U 
540 
540 :: 
540 U 
540 U 
540 
540 ii 
540 U 
540 
540 i.i 
540 U 
540 
540 t 
540 U 
540 U 
540 t 
540 c 

1300 c 
540 1 

1300 t 
540 
540 : 
540 

1300 : 
540 .u 

-- 

FORM I SV-1 3/90 

215 



1c 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

‘,ab Name: SWL-TULSA Contract: NUS 

EPA SAMPLE NO. 

I 

I 
SB03185205 

Lab Code: SWOK Case No.: NUS SAS No.:. . . SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21359.01 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: S3290.D 

Level: (low/med) LOW Date Received: 02/18/95 

% Moisture: 39 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: SOO(UL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/W Y pH: 8.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

51-28-5 ---------2,4-Dinitrophenol 
100-02-7 --------4-Nitrophenol 
132-64-9--------Dibenzofuran 
121-14-2-------.. 2,4=Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
70()5-72-3------- 4-Chlorophenyl-phenylether - 
86-73-7 ---------Fluorene 
lOO-Ol-6--------4-Nitroaniline 
534-52-l-------- 4,6-Dinitro-2-methylphenol 
86-30-6 ---------N-Nitrosodiphen lamine (l)= 
101-55-3 --------4-Bromophenyl-p enylether K 
118-74-I-------- Hexachlorobenzene 
87-86-5-----,---- Pentachlorophenol 
85-01-a ---------Phenanthrene 
120-12-7 --------Anthracene 
86-74-8---------Carbazole 
84-74--J-------- Di-n-but lphthalate 

x 206-44-O--------Fluorant ene 
129-OO-O--------Pyrene 
85-68-7--------- Butylbenz lphthalate 
g1-g4-1-------- 3,3'-Dich orobenzidine 1 
56-55-3------- Benzo(a)anthracene 

I 

218-Ol-9--------Chrysene 
117-81-7--------bis(2-Ethllhexyl)phthalate 

Di-n-o&y phthalate 
- 117-84-O-------- 

205-gg-2------ Benzo(b)fluoranthene 
207-08-g --------Benzo(k)fluoranthene 
SO-32-8---------Benzo(a)pyrene 
1g3-3g-5-------- Indeno(l,2,3-cd)pyrene 
53-70-3--------- Dibenz(a,h)anthracene 
191-24-2--------Benzo(g,h,l)perylene 

1300 
1300 

540 
540 
540 
540 
540 

1300 
1300 

540 
540 
540 

1300 
540 
540 
540 
540 
540 

32 
540 
540 
540 
540 

43 
540 
540 
540 
280 
540 
540 
540 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 3190 
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1F EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
SB03185205 

';ab Name: SNL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No.: . SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21359.01 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: S3290.D 

Level: (low/med) LOW Date Received: 02/18/95 

% Moisture: 39 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: SOO(uL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/W Y pH: 8.0 

CONCENTRATION UNITS: 
Number TICS found: 24 (ug/L or ug/Kg) UG/KG 

CAS NUMBER 
cPIPI=PIIIPIP=e= 

;: 123-42-2 
3. 
4. 
5. 
6. 
7. 

9": 

E: 

i:: 791-28-6 
14. 

E: 
17. 

E: 

E: 

Z: 
24. 

2;: 
27. 
28. 
29. 
30. 

COMPOUND NAME 
s:---=m -m=PP=Ps-P-e 
UNKNOWN 
2-Pentanone, 4-hydroxy-4-met 
UNKNOWN ORGANIC ACID 
UNKNOWN AMIDE 
UNKNOWN AMIDE 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN ALKANE 
UNKNOWN AMIDE 
UNKNOWN AMIDE 
UNKNOWN AMIDE 
Phosphine oxide, triphenyl- 
UNKNOWN ALKANE 
UNKNOWN ALKANE 
UNKNOWN AMIDE 
UNKNOWN ALKANE 
UNKNOWN 
UNKNOWN ALKANE 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

FORM I SV-TIC 

: 1 

. . 

. . 

_ . 

. . 

. - 

. . 

. . 

RT EST. CONC. 
Le==-s:3 ==zmLIIzPz- 

2.197 830 
3.928 14000 

11.519 200 
14.384 190 
15.665 250 
15.892 160 
16.253 940 
16.321 1700 
16.401 530 
16.910 3800 
17.030 360 
18.089 190 
18.143 180 
18.627 180 
19.124 130 
19.178 1500 
20.675 210 
21.201 130 
21.917 140 
22.173 220 
22.308 140 
22.795 1400 
22.890 140 
23.323 250 

3/90 
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1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: SWL-TULSA 
. Contract: NUS 

SAS No.;- :: .: SDG 

SB03185205RE 

Lab Code: SWOK Case No.: NUS 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

Level: (low/med) LOW 

% Moisture: 39 decanted: (Y/N) 

Concentrated Extract Volume: 500 

Injection Volume: 2.O(uL) 

No. : 21359 

Lab Sample ID: 21359.OlRA 

N 

(a) 

Lab File ID: S3312.D 

Date Received: 02/18/95 

Date Extracted:02/21/95 

Date Analyzed: 03/02/95 

Dilution Factor: 1.0 

GPC Cleanup: V/W Y pH: 8.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

m;-g-; --------Phenol 
- - --------bis(2-irJhloroethyl)Ether 

95-57-8---------2-Chloro henol 
541-73-I-------- 1,3-Dich orobenzene 21 
IO6-46-7-------- 1,4-Dichlorobenzene 
g5-50-1---- - ---- 1,2-Dichlorobenzene 
95-48-7 ---------20Methyl henol 
108-60-l -------2,2’-0 it is(l-Chloropropane) 
106-44-S --------4-Methy phenol Y 
621-64-7 --------N-Nitroso-di-n-propylamine- 
67-72-l ---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-59-l-----.----1sophorone 
88-75-5 ---------2-Nltrophenol 
105-67-g --------2,4-Dimethylphenol 
111-91-1 --------bis(2-Chloroethoxy)methane- 
120-83-2 --------2,4-Dichlorophenol 
12o-f32-1-------- 1,2,4-Trichlorobenzene __-- gi12ii3 ---------Napbthalene 
106-47-8--------4-Chloroaniline 
87-68-3--------- I i&j&j Hexachlorobutadiene 

---------4-Chloro-3-Meth lphenol 
91-57-6 ---------2-Methylnaphtha ene I 
77-47-4 ---------Hexachloroc clopentadiene 

---------2,4,6-Trich orophenol 1 - 88-06-2 
95-95-4 ---------2,4,5-Trichlorophenol 
9 l-58-7-------..- 2-Chlorona hthalene 
88-74-4---------2-Nitroani ine P 
131-11-3-------- Dimeth 1 hthalate 
2()8-96-8-------- Acenap t ylene ifA 
606-20-2 --------&6-Dlnitrotoluene 
99-09-2---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 

540 U 
540 c 
540 c 
540 s 

540 540 : 

540 540 ii 
540 U 

540 540 i 
540 U 
540 
540 : 

540 540 ii 

540 540 li 
540 U 

540 540 i 
540 U 
540 U 

540 540 t 
1300 U 

540 
1300 iI 

540 540 : 
540 

1300 i 
540 c 

FORM I SV-1 3/90 
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1c 
SEMIVOLATILE ORGARICS ANALYSIS DATA SHEET 

;ab Name: SWL-TULSA Contract: NUS 

EPA SAMPLE NO. 

I 
SBO3185205RE 

I 

Lab Code: SWOK Case No.: NUS SAS No..,-: -- SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21359.01RA 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: S3312.D 

Level: (low/med) LOW Date Received: 02/18/95 

% Moisture: 39 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: 5OO(UL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 8.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 
-- 

51-28-5--------- 2,4-Dinitrophenol 
IOO-02-7------ --4-Nitrophenol 
132-64-g------ --Dibenzofuran 
I21-14-2-------- 2,4-Dinitrotoluene 
84-66-2------- --Diethylphthalate 
7()05-72-3------- 4-Chlorophenyl-phenylether- 
86-73-7---------Fluorene- - - - 
100-01-6 --------4-Nitroaniline 
534-52-1------ 
86-30-6------ 
101-55-3-------- 
118-74-I-------- Hexachlorobenzene - I 
87-86-5-----: ---Pentachlorophenol 
R~-nl-8---------phepan~h~~ne I ,.--m--m- ---- 

i?o1i2-7--------Anthrazyze 

ahthalate 

.--- 
86-74-8---------Carbar--- 
84-74-2--------- 
206-44-o 
129-00-O --------Pyrene 
85-68-7---------Butylb=w 
91-94-l --------- 3,3l-Dichio~obenzid~~ 

‘n~vl nhthal ate 

-I 
56-55-3 ---------Benzo(a)anthracene 

-I 

I 
218-01-g --------Chrysene 
117-81-7 
117-84-O 

--------bis(2-Ethflhexyl)phthalate- 
--------Di-n-octy phthalate 

205-99-2 --------Benzo(b)fluoranthene 
207-08-g --------Benzo(k)fluoranthene 
50-32-8 ---------Benzo(a)pyrene 
193-39-5 --------Indeno(l,2,3-cd)pyrene 
53-70-3 ---------Dibenz(a,h)anthracene 
191-24-2 --------Benzo(g,h,i)perylene 

1300 
1300 

540 
540 
540 
540 
540 

1300 
1300 

540 
540 
540 

1300 
540 
540 
540 
540 
540 

30 
540 
540 
540 
540' 

60 
540 
540 
540 
310 
540 
540 
540 

U 
U 

2 
U 

i 

: 
U 
U 

(1) - Cannot be separated from Diphenylamine 

FORM I sv-2 3190 
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1F EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

I 
SB03185205RE 

',ab Name: SWL-TULSA Contract: NUS I 

Lab Code: SWOK Case No.: NUS SAS N-o.:. . SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21359.01RA 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: S3312.D 

Level: (low/med) LOW Date Received: 02/18/95 

% Moisture: 39 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: SOO(uL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 8.0 

CONCENTRATION UNITS: 
Number TICS found: 24 (ug/L or ug/Kg) UG/KG 

CAS NUMBER 
q PPmPIPIIPPPIIsI 

:: 

3. 123-42-2 

;: 

!: 

9": 
10. 
11. 
12. 

E: 
15. 791-28-6 
16. 
17. 

ii: 

E: 

$5: 
24. 
25. 

ff : 
28. 

5;: 

COMPOUNDNAME RT EST. CONC. 
II-IIP~Pe~-BM~IP~~~~ WV -=en~mre~r~= 
Unknown 2.130 950 
UNKNOWN 2.277 350 
2-Pentanone, I-hydroxy-l-met 3.834 14000 
UNKNOWN ORGANIC ACID 11.408 230 
UNKNOWN 14.724 310 
UNKNOWN 14.777 210 
UNKNOWN 14.857 330 
UNKNOWN 14.924 360 
UNKNOWN 14.977 400 
UNKNOWN 15.031 230 
UNKNOWN AMIDE 15.643 200 
UNKNOWNALKANE 16.297 190 
UNKNOWN AMIDE 16.790 3100 
UNKNOWN ALKANE 16.870 340 
Phosphine oxide, triphenyl- 18.005 1700 
UNKNOWN ALKANE 18.513 210 
UNKNOWN AMIDE 19.061 1200 
UNKNOWN 19.248 290 
UNKNOWNALKANE 20.535 310 
UNKNOWN 22.159 200 
UNKNOWN 22.495 190 
UNKNOWN 22.656 590 
UNKNOWN 22.899 290 
UNKNOWN 23.006 200 

FORM I SV-TIC 3/90 
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1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
SB05125145 

'ab Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No.:.... _. SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21361.02 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: S3289.D 

Level: (low/med) LOW Date Received: 02/21/95 

% Moisture: 21 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: 5OO(UL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/W Y pH: 5.7 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

108-95-2 --------phenol 
111-44-4 --------bis(2-‘(lhloroethyl)Ether 
95-57-8---------2-Chloro henol 
541-73-I----"" 1,3-Dich orobenzene f 
106-46-7----'-" 1,4-Dichlorobenzene 
g5-5()-1----"" 1,2-Dichlorobenzene 
95-48-7---------2-Methyl henol 
108-60-1--------2,2’-0 E 
106-44-5--------4'Methy phenol T 

is(l-Chloropropane) 

621-64-7--- -----N-Nitroso-di-n-propylamine- 
67-72-1---- -----Hexachloroethane 
98-95-3---- -----Nitrobenzene 
78-59-1---- -.----1sophorone 
88-75-5--- ------2-Nitrophenol 
1()5-67-g------- 2,4-Dimethylphenol 
111-g1-1------ --bis(2-Chloroethoxy‘)methane- 
120-83-2-------w 2,4-Dichlorophenol 
120-82-1-------m 1,2,4-Trichlorobenzene 
91-20-3--- ------Naphthalene 
IO6-47-8------ --4-Chloroaniline 
87-68-3-------" Hexachlorobutadiene 
5g-50-7------- 4-Chloro-3-Meth lphenol 
gl-57~+------ il 2-Methylnaphtha ene 
77-47-4--------- Hexachloroc clopentadiene- 
88-()6-2--------- 2,4,6-Trich orophenol 1 
g5-g5-4-------- 2,4,5-Trichlorophenol 
91-58-7----- --2-Chlorona hthalene 
88-74-4---------2-Nitroani ine P 
131-11-3-------- Dimeth 1 
208-96-8 ix 

hthalate 
--------Acenap t ylene 

606-20-2------ 2,6-Dinitrotoluene 
99-09-2---------3-Nitroaniline 
83-32-g---- ---Acenaphthene 

420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 

1000 
420 

1000 
420 
420 
420 

1ooc 
42C 

FORM I SV-I 3190 
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1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SB05125145 
';ab Name: SNL-TULSA Contract: NUS I 

Lab Code: SWOK Case No.: NUS SAS No.:.... SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21361.02 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: S3289.D 

Level: (low/med) LOW Date Received: 02/21/95 

% Moisture: 21 decanted: (Y/N) N Date Extracted:02]21/95 

Concentrated Extract Volume: 500(a) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: cm) y pH: 5.7 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

51-28-5 ---------2,4-Dinitrophenol 
100-02-7 --------4-Nitrophenol 
132-64-9--------Dibenzofuran 
121-14-2 --------2,4-Dinitrotoluene 
84-66-2 ---------Diethylphthalate 
7005-72-3 -------4-Chlorophenyl-phenylether- 
86-73-7 ---------Fluorene 
lOO-Ol-6--------4-NitroaI 
534-52-l--------4,6-Dinitro-2: 
86-30-6 ---------N-Nitro 

Iiline 
methylphenol- 

sodiphenylamine (1) - 

I 

101-55-3 --------4-Bromophenyl-phenylether- 
118-74-I-------- Hexachlorobenzene 
87-86-5 -----.----Pentachlorophenol 
85-Ol-8---------Phenanthrene 
120-12-7 --------Anthracene 
36-74-8---------Carbazole 
34-74-2 ---------Di-n-but lphthalate 
206-44-O--------Fluorant ene 5: 
129-OO-O--------Pyrene 
95-68-7 ---------Butylbenz3;1 phthalate 
31-g4-1--------- 3,3'-Dich orobenzidine 
56-55-3 ---------Benzo(a)anthracene 
218-01-g --------Chrys&n& 
117-81-'I--------bis(2-Ethllhexyl)phthalate - 117-84-O-------- Di-n-octy phthalate 
205-99-2 --------Benzo(b)fluoranthene* 
207-08-g --------Benzo(k)fluoranthene 
50-32-8---------Benzo(a)pyrene 
1g+TJg-5-------- Indeno(l,2,3-cd)pyrene 
53-70-3--------- 
191-24-2 

Dibenz(a,h)anthracene 
--------Benzo(g,h,i)perylene 

1000 
1000 

420 
420 
420 
420 
420 

1000 
1000 

420 
420 
420 

1000 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 

51 
420 
420 
420 
420 
420 
420 
420 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 3/90 
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1F EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

'ab Name: SWL-TULSA Contract: NUS I 
SB05125145 

Lab Code: SWOK Case No.: NUS SAS No.:.-. .- SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21361.02 

Sample wt/vol: 30.0 (g/n&) G Lab File ID: S3289.D 

Level: (low/med) LOW Date Received: 02/21/95 

% Moisture: 21 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: 5OO(uL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/W Y pH: 5.7 

Number TICS found: 25 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER 
IX=el=====E311== 

1. 123-42-2 
2. 
3. 

z: 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

2 
15. 
16. 

11;: 

ii: 
21. 

Z: 

E: 
-26. 
27. 

Sf : 
30. 

COMPOUNDNAME RT 
==t=lrs=Pz=s1310- I=== -=z DL-z=s= 
2-Pentanone, 4-hydroxy-4-met 3.928 
UNKNOWN AMIDE 15.666 
UNKNOWN AMIDE 15.773 
UNKNOWN AMIDE 16.922 
UNKNOWN AMIDE 17.043 
UNKNOWN AMIDE 19.177 
UNKNOWN ALKANE 19.622 
UNKNOWN 19.770 
UNKNOWN 19.959 
UNKNOWN 20.040 
UNKNOWN ALKANE 20.134 
UNKNOWN 20.418 
UNKNOWN 20.580 
UNKNOWN ALKANE 20.674 
UNKNOWN 20.742 
UNKNOWN 20.863 
UNKNOWN 20.958 
UNKNOWN 21.107 
UNKNOWN 21.215 
UNKNOWNALKANE 21.269 
UNKNOWNALKANE 21.930 
UNKNOWN 22.322 
UNKNOWN 22.999 
UNKNOWN 23.148 
UNKNOWN 23.297 

FORM I SV-TIC 

EST. CONC. 
C-IPIPIIPPPI 

9200 
160 
240 

3200 
250 
570 
230 
210 
180 

E 
240 
250 
340 
200 
190 
120 
260 
120 

1:: 
97 

100 

2'0;: 

3/90 

287 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

>ab Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No . :: : : ':. SDG 

SB05125145RE 
I 

Matrix: (soil/water) SOIL 

No.: 21359 

Lab Sample ID: 21361.02RA 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: S3311.D 

Level: (low/med) LOW Date Received: 02/21/95 

% Moisture: 21 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: 5OO(UL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: ww y pH: 5.7 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

108-95-2--------Phenol 
111-44-4 --------bis(2-Chloroethyl)Ether 
95-57-8---------2-Chloro henol 
541-73-l-------- 1,3-Dich orobenzene Y 
106-46-7-------- 1,4-Dichlorobenzene 
g5-50-1--------- 1,2-Dichlorobenzene 
95-48-7 ---------2-Methyl henol 
108-60-1--------2,2*-o E 

Y 
is(l-Chloropropane) 

106-44-s --------4-Methy phenol 
621-64-7 --------N-Nitroso-di-n-propylamine 
67-72-l---------Hexachloroethane 

- 

98-95-3---------Nitrobenzene 
78-59-l-----:---Isophorone 
88-75-5---------2-Nitrophenol 
105-67-g --------2,4-Dimethylphenol 
111-91-1 --------bis(2-Chloroethoxy)methane 
120-83-2-------- 2,4-Dichlorophenol 

- 
120-82-l-------- 1,2,4-Trichlorobenzene 
91-20-3 ---------Naphthalene 
106-47-8--------4-Chloroaniline 
87-68-3--------- Hexachlorobutadiene 
59-50-7 ---------4-Chloro-3-Meth lphenol 
91-57-6-w------- 1 2-Methylnaphtha ene 
77-47-4--------- Hexachloroc clopentadiene 
88-06-2 ---------2,4,6-Trich orophenol T - 
95-95-4 ---------2,4,5-Trichlorophenol 
91-58-7--------- 2-Chlorona hthalene 
88-74-4---------2-Nitroani ine fi 
131-11-3-------- Dimeth 1 hthalate 
208-9608--------Acenap t ylene IIt 
606-20-2-------- 2,6-Dmitrotoluene 
99-09-2---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 

420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 

1000 
420 

1000 
420 
420 
420 

1000 
420 

FORM I SV-1 

iL 
3/90 
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1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
SB05125145RE 

;ab Name: SNL-TULSA Contract: NUS I 

Lab Code: SWOK Case No.: NUS SAS No. :'. :. :: SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21361.02RA 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: S3311.D 

Level: (low/med) LOW Date Received: 02/21/95 

% Moisture: 21 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: SOO(UL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/W Y pH: 5.7 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

51-28-~---W--W-- 2,4-Dinitrophenol 
100-02-7 --------4-Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2---- ----2,4-Dinitrotoluene 
84-66-2---- -----Diethylphthalate 
7005-72-3------- 4-Chlorophenyl-phenylether- 
86-73-7---- -----Fluorene- 
100-01-6---- ----4-Nitroaniline 
534-52-1---- ----4.6-Dinitro-2-methylphenol- 
86-30-6---- -----N:Nitrosodiphen lamine (l)- 
101-55-3--- -----4-Bromophenyl-p enylether- K 
118-74-l-------- Hexachlorobenzene 
87-86-5 ----T----Pentachlorophenol 
85-Ol-8---------Phenanthrene 
120-12-7---- ----Anthracene 
86-74-8---------Carbazole 
84-74-2 ---------Di-n-butylphthalate 

129-OO-O--------Pyrene 
85-68-7---------Butylbenz lphthal?te 
g1-g4-1------ 3,3'-Dich orobenzidine 1 
56-55-+------- -Benzo(a)anthracene 
218-01-9--- -----Chrysene 
117-81-7 --------bis(2-Eth{lhexyl)phthalate- 
117-84-O--------Di-n-octy phthalate 
2()5-gg-2-------- Benzo(b)fluoranthene 
207-08-g------ -Benzo(k)fluoranthene 
50-32-8 ---------3enzo(a)pyrene 
193-39-5 --------Indeno(l,2,3-cd)pyrene 
53-70-3 ---------Dibenz(a,h)anthracene 
191-24-2--------Benzo(g,h,i)perylene 

1000 
1000 

420 
420 
420 
420 
420 

1000 
1000 

420 
420 
420 

1000 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 

68 
420 
420 
420 
42C 
42C 
42C 
42C 

Q 

-- 

ii 

U 
U 
U 

:: 
U 
U 
U 
U 
U 

:: 

: 

: 
U 
U 
U 

i 
JE 

c 
c 
f 
I: 
I: 
z 
I 

(1) - Cannot be separated from Diphenyldne 

FORM I SV-2 3/90 
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1F EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
SB05125145RE 

lab Name: SW&TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No.::: :: :: SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21361.02RA 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: S3311.D ' 

Level: (low/med) LOW Date Received: 02/21/95 

% Moisture: 21 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: 5OO(uL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/W Y pH: 5.7 

CONCENTRATION UNITS: 
Number TICS found: 24 (ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
IPrIe=llIP-c- PPIP-fl--PIPBz- -- P3L--Plll-e P13DIL3D 

1. 123-42-2 2-Pentanone, 4-hydroxy-4-met 3.834 9400 NJAB 
i: UNKNOWN UNKNOWN AMIDE ORGANIC ACID 11.409 15.643 210 160 J 

t : UNKNOWN UNKNOWN ALKANE AMIDE 16.790 16.297 3000 140 z 

6. UNKNOWN ALKANE 17.444 170 : 
7. 791-28-6 Phosphine oxide, triphenyl- 18.005 1000 NJ 

9": UNKNOWN UNKNOWN ALKANE 18.513 18.553 120 150 JB" 
E: UNKNOWN UNKNOWN ALKANE AMIDE 19.061 19.503 J 380 650 

12. UNKNOWN 19.812 170 $ 

E: UNKNOWN UNKNOWNALKANE 20.282 20.537 310 100 i 

1':: UNKNOWN UNKNOWN 20.725 20.940 240 100 : 
ii: UNKNOWN UNKNOWN ALKANE 21.759 22.001 160 120 J 

E: UNKNOWN UNKNOWN 22.163 22.526 140 120 J; 

21. UNKNOWN 22.647 260 ii 
E: UNKNOWN UNKNOWN 22.863 22.984 270 240 JB 

E: UNKNOWN 23.132 330 Jii 

26. 

ii: 
29. 
30. 

FORM I SV-TIC 3190 
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1 ., 

‘In 
*JJ EPA SAMPLE NO. 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 

7-b Name: SWL-TULSA Contract: PEST PCB 

Lab Code: SWOK Case No.: NUSl SAS No.:-:- .: SDG 

Matrix: (soil/water) SOIL Lab Sample ID: 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: 

S Moisture: 39 decanted: (Y/N) N Date Received: 

LFSB03185205 

No. : 21359 

21359-01 

02/18/95 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted: 02/28/95 

Concentrated Extract Volume: 5000 (UL) Date Analyzed: 03/06/95 

Injection Volume: 1.00 (uL) Dilution Factor: 1.00 - 

GPC Cleanup: (Y/N) Y pH: 8.0 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

319-84-6 --------alpha-BBC 
319-85-7 --------&ta-BHC 
319-86-8 --------delta-BHC 
58-89-9 ---------gamma-BHC (Lindane) 
76-44-8 ---------Heptachlor 
309-00-2 --------Aldrin 
1024-57-3 -------Heptachlor epoxide 
959-98-8 --------Endosulfan I 
60-57-l ---------Dieldrin 
72-55-9 ------&--4,41-DDE 
72-20-8 ---------Endrin 
33213-65-9 ------Endosulfan II 
72-54-8 ---------4,4'-DDD 
1031-07-8 -------Endosulfan sulfate 
30-29-3 ---------4,4l-DDT 
72-43-5 ---------Methoxychlor 
53494-70-S ------Endrin ketone 
7421-93-4 -------Endrin aldehyde 
5103-71-9-------alpha-Chlordane 
5103-74-2 -------gamma-Chlordane 
8001-35-2 -------Toxaphene 
12674-11-2 ------Aroclor-1016 
11104-28-2 ------Aroclor-1221 
11141-16-5 ------Aroclor-1232 
53469-21-9 ------Aroclor-1242 
12672-29-6 ------Aroclor-1248 
11097-69-l ------Aroclor-1254 
11096-82-s ------Aroclor-1260 

2.8&J 
I 2.8,U 

2.81U 
2.81U 
2.8iU 
2.81U 
2.8;U 
2.81U 
5.41u 
5.4;u 
5.4/u 
5.41u 
5.41u 
5.4;u 
5.4;u 

28 ;U 
5.4;u 
5.4;u 
2.81U 
2.8;U 

280 IV 
54 Iv 

110 IV 
54 IV 
54 +l 
54 p 
54 IV 
54 p 

! 
I I- 

FORM I PEST 3/ 
iv 4 



1D EPA SAMPLE NO. 

PESTICIDE ORGANICS ANALYSIS DATA SHEET 
I I 
I RB-01 I 

* 3 Name: SWL-TULSA Contract: PEST PCB I I 

Lab Code: SWOK Case No.: NUSl SAS No.::- :. .- SDG No.: 21359 

Matrix: (soil/water) WATER Lab Sample ID: 21359-02 

Sample wt/vol: (g/fi) ML, 1000 Lab File ID: 

% Moisture: decanted: (Y/N) Date Received: 02/18/95 

Extraction: (SepF/Cont/Sonc) CONT Date Extracted: 02/21/95 

Concentrated Extract Volume: 10000 (UL) Date Analyzed: 02/25/95 

Injection Volume: 1.00 (uL) Dilution Factor: 1.00 

GPC Cleanup: (Y/N) N pH: 6.9 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND OWL or ug/W UG/L Q 

! 
; 319-84-6 --------alpha-BHC 
I 319-85-7--------beta-BHC 
i 319-86-8 --------delta-BHC 
i 58-89-9 ---------gamma-BHC (Lindane) 
t 76-44-8 ---------Heptachlor 
; 309-00-2 --------Aldrin 

; 1024-57-3 -------Heptachlor epoxide 
! 959-98-8 --------Endosulfan I 
i 60-57-l 

-~ 

I 
---------Dieldrin 

72-55-9 
i 72-20-a 

------'--4,41-DDE 
---------Endrin 

: 33213-65-9 ------Endosulfan II 
i 72-54-8---------4,4l-DDD 

! 1031-67-8 -------Endosulfan sulfate 
50-29-3 ---------4,4'-DDT 

72-43-5 ---------Methoxychlor 
53494-70-5 ------Endrin ketone 
7421-93-4 -------Endrin aldehyde 
5103-71-g -------alpha-Chlordane 
5103-74-2 -------gamma-Chlordane 
8001-35-2 -------Toxaphene 
12674-11-2 ------Aroclor-1016 
11104-28-2 ------Aroclor-1221 
11141-16-5 ------Aroclor-1232 
53469-21-9 ------Aroclor-1242 
12672-29-6 ------Aroclor-1248 
11097-69-l ------Aroclor-1254 
11096-82-5 ------Aroclor-1260 

0.10 
0.50 
0.10 
0.10 

0.050 
0.050 

5.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 

3 
J 
J 
3 
3 
u 
LJ 
u 

I u 
u 
cl 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I PEST 



1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

I 
i LF-SB04-0810 

v 5 Name: SWL-TULSA Contract: PEST PCB I 

Lab Code: SWOK Case No.: NUSl SAS No.. : . SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21361-01 

Sample wt/vol: 30.0 (g/a) G Lab File ID: 

% Moisture: 11 decanted: (Y/N) N Date Received: 02/21/95 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted: 02/28/95 

Concentrated Extract Volume: 5000 (UL) Date Analyzed: 03/07/95 

Injection Volume: 1.00 (uL) 

GPC Cleanup: (Y/N) L pH: 7.4 

Dilution Factor: 1.00 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/ICg) UG/KG Q 

I 

t 319-84-6 
i 

--------alpha-BHC 
319-85-7 --------beta-BHC 

; 319-86-8 --------delta-BHC 
; 58-89-9 ---------gamma-BHC (Lindane) 
; 76-44-8 ---------Heptachlor 
) 309-00-2 --------Aldrin 
I 1024-57-3 -------Heptachlor epoxide 
f 959-98-8 --------Endosulfan I- 
; 60-57-l ---------Dieldrin 
f 72-55-9 ------&--4,41-DDE 
; 72-20-a ---------Endrin 
1 33213-65-9 ------Endosulfan II 
1 72-54-8 ---------4,4'-DDD 
I 1031-07-a -------Endosulfan sulfate 
1 50-29-3 ---------4,4'sDDT 
; 72-43-5 ---------Methoxychlor 
; 53494-70-5 ------Endrin ketone 
I 7421-93-4 -------Endrin aldehyde 
; 5103-71-g -------alpha-Chlordane 
; 5103-74-2 -------gamma-Chlordane 
; 8001-35-2 -------Toxaphene 
; 12674-11-2 ------Aroclor-1016 
; 11104-28-2 ------Aroclor-1221 
I 11141-16-5 ------Aroclor-1232 
I 53469-21-9 ------Aroclor-1242 
; 12672-29-6 ------Aroclor-1248 
1 11097-69-l ------Aroclor-1254 
; 11096-82-5 ------Aroclor-1260 
I 

1.9/u 
1.9iu 
1.9;u 
1.9;u 
1.9#l 

t 
1.91u 
1.9;u I 

I 1.9;l.l I 

i 
3.71I.J f 

I 
3.7;u I 

i 
3.7;u i 
3.7ju I 
3.7;u 
3.71u 
3.71u 

19 ;u 
3.7;u 
3.7:u 
1.9 
1.9 

190 
37 
75 
37 
37 
37 
37 

i 

I 
37 

U f 
U I 
U 
U i 
U I I 
U i 
U i 
U I 
U 
U i 

I 
-I 

FORM I PEST 
500 

3/90 



1D 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

7-b Name: SWL-TULSA 

EPA SAMPLE NO. 

I RR+ 
I I 
I LFSB05125145 \ 

Contract: PEST PCB i 
i 
I 

Ra 

Lab Code: SWOK Case No.: NUSl SAS No.::. -- SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: 21361-02 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: 

% Moisture: 21 decanted: (Y/N) N Date Received: 02/21/95 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted: 02/28/95 

Concentrated Extract Volume: 5000 (UL) Date Analyzed: 03/07/95 

Injection Volume: 1.00 (uL) Dilution Factor: 1.00 

GPC Cleanup: (Y/N) > pH: 5.7 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 3 

I I I I I 
319-84-6 --------alpha-BHC 
319-85-7 --------b&a-BHC 
319-86-8 --------delta-BHC 
58-89-9 ---------gamma-BHC (Lindane) 
76-44-8 ---------Heptachlor 
309-00-2 --------~drin 
1024-57-3---- ---Heptachlor epoxide 
959-98-8 --------Endosulfan I 
60-57-l----- ----Dieldrin 
72-55-9------"-4,41-DDE 
72-20-a ---------Endrin 
33213-65-9 ------Endosulfan II 
72-54-8 ----00-4,4'-DDD 
1031-07-8 -------Endosulfan sulfate 
50-29-3 --------4,4’-DDT 

72-43-5 ---------Methoxychlor 
53494-70-5 ------Endrin ketone 
7421-93-4 -------Endrin aldehyde 
5103-71-g -------alpha-Chlordane 
5103-74-2 -------gamma-Chlordane 
8001-35-2 -------Toxaphene 
12674-11-2 ------Aroclor-1016 
11104-28-2 ------Aroclor-1221 
11141-16-5 ------Aroclor-1232 
53469-21-9 ------Aroclor-1242 
12672-29-6 ------Aroclor-1248 
11097-69-l ------Aroclor-1254 
11096-82-5 ------Aroclor-1260 

2:2$ 
2.2# 
2.21u 
2.2;I.l 
2.21u 
2.2iu 
2.2:u 
2.2:u 
4.2;U 
4.2;U 
4.2;U 
4.2:U 
4.2;U 
4.21U 
4.2:U 

22 IV 
4.2;U 
4.2;tJ 
2.2;u 
2.2;u 

220 p 
42 ;U 
85 'IV 
42 ;U 
42 III 
42 IV 
42 IV 
42 IV 

! 

I 

a 

w 

w 

w 

c 

I 

II 

w 

FORM I PEST 

w 

3 AQ3 



APPEaDIXC 

REGIONAL WORKSHEBTS 

I 



-. . . . 8 >=sr<,c=pied (Laborarsw zaar) ,&~~~t *ata packaqo received 
xeqrsn I kas bon revieved and Se qaaiity assuranc8 and prfamancr? 

~2~ 

i.aia sxarized. :e data revrev iiclud8d: 

Zns8 so. SASSO. l - Sanplinq OafeW) 

JX so. xarrx &@ fhiFpinq Cat8(sj 
$0. =f 5aaplesa 4 ti Sate 38c’d by Lab 

: 'r --ii so. ow0t.e~3b..equ~~es zat spec,,, iri~ analytical vork t8 done azd 
--%- assoc;stgd reporrt tr ;r=*rtfed ty *8 Laboratory Fo tk8 Reqr:.-.s. - -..- - 
ZWCI -5;‘, e..- - and 5X0. 28 qenerai ZrFteria Us8d t3 detenrne t,S,8 ml 
;erf=rzanc8 are kasmd cn an exasktacion of: 

-3at3 csspletensrs -23atrix Spiic8/Hatrix Spike 2:~ 
-Solding Til8S -ti8ld DaapJicater VI 
-x,‘xs Tuning -fnternai Standard hrforxance 
-:3li2racions -?8stiCid8 Inst. P8rformance 
-3ianju -t=mpound Sd8ntfffcation m 
-3u=::qat8 ‘3ecovariae -Compound Qurntitation 

:ril..a-.. -*--72s and Cualiiiers: 114 

.5 - Xs=eprable data. 
- - e .%proxiaate data Cue tz qslity control criteria. mb 
s - 'ieyacr data dum ta quality scntroi criteria. 
.-t - CI csapound noe detectma. 

zeviawar: Dat8: 





. 

! 6 . 

i i , . 



.ZGION 2 
:ata Uviar Xorkshrrt3 

--t Gt/m fi+I,yG 

l XT?? ;cti:~ar.ce results rere revieved and f:und t? ke 
..; am. .a-.., 

ee s;ec:fied czrtarzr. 

-. =a, 
~k=Ler afieczed: . 

::=a 3F3 ;erfasance rssul:s k-are rrviev8d and found ta 50 *i:z.f:.: 
z:e spcrfied crr=ar:a. 

-, em ~3.5~ ~3~i~r3ti~~ is ir: error refer :a t.?e i2eqion gui2eli.-.es f:r 
s:xF:ar,ded ct:TLerfa. Zf zecessar’, 311 associated data as ur.usabLr ‘?... 



.?ECiOX I - . . . 
:at3 kav2ei Xorkskrets 

I 

Sanpies Afitcrri: 

Sampies Atiactad: ,a 

Sampies ;r::ac=ra: 

. . 

I 

’ --O-Y ’ .%bmr.. . 
. 0. I,' zny canpound has an l.-.:::f31 ZF or a csntfnuinq R? Of cO.05: 1 

a.'Laq Ff3Stti'.'a rasulzs :ar tZ3t campound as oet2srrtti (2). 
i -. Zl39 non-dotacts ::r zz3~ czqound as unumble (R). 

0 :F my ezpound i?as a lRSD >30% or a 30 >2S%: I 0. 
3. p239 FCSlt2vO r8suits far tat compound as estimated (3). 
2.Fl39 non-dmtecCs t:Z t.'at csa?ound as rstisated (WI if Z!38 tRSD 

or tD is >SO%. I 



XEGiOI I - 
:at3 Sev2eJ Xorkskeets . 

. -e 
0. .I my compound kas an i.-.:zial Z or a cmtfnuing W of <O.OS: 

3 .?I39 posrtl‘a rasulzs far zkat campound as l rtimatmd (J). 
2. FL39 non-det*ctS fsr Zat c-- --Bound as unuseble (R). 

0. I: my czpound has a lRSD >30? or a *D >tS%: 
a.r'laq pasttin results :=r tkat compound as l etisatad (J). 
$.r'Iaq non-detects F:r Cat compound as estimated (I&T) if tha tRS0 

or 30 is >JOI. 

x semarato varkshcet snculd 28 ZfLInd out for each fnftfal mme. 



XG:OM I 
cata ~wieu worksheets 

z 

CC 

CC 

cc 

IV 0. 

3/ 0 

3/oz 

fainpies AfIecrrd: 

Samples AfZected: 1 

Sampler Afiected: Y 

sampler Affectsa: I 

s’amplas Afiected: 

Samples Afiectrd: 

sea vorkrheat W-A for criteria and actions. 

A zev worksheat should be filled out tar eecb initial CUNO. 
m 



. -. Atoratory Slankr 

:ri;, 3lankr 

-- i .-. 

x srparata worksheM should t8 us& for 1~ and mmdlun lW81 blanks. 



.~c:~H r 
:ata .;evieu Zorksktets 

.q sccar3ta v=rkskeag shcull te used i:r I:v and zedius level blanks. 



:atr Reviru fr’orkrheatr . 

surrqat8 roccvwy. 
Xattix: Ji!d 

b 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

t3 
- 

-- 

-- 

-- 

-- 

-- 

- ‘- 

-- 

-- 

-- 

-- 

:0 :o :: 

*-Advisory cz-.i.. 

?csi tlva sampie results 
!iCZ-iat8Ct8d r8sultS 

:,w - Cattract Squired %cavary Ranqa. 
sur=zqatr action should km appliadt 

'1 0. Zf at least t'ro sur,- --oatma in a E/N or A fraction or cnr 
surroqat8 in t.Zm VOA fraction arm out of rpaciffutfon, 3~: 
havr rmcuvrrios of >lOl- 

t. 12 any onm surroqata in a fraction show atOt r8covmy. 



REGION I - DATA VAUDATION WORKSHEETS ADDENDUM 

PESTICIDE/PC6 CLP 3/90 SOW - SURROGATE SPIKE RECOVERIES 

List the Percent Recoveries which do not meet the criteria for-surrogate recovery. 

TR #‘S -. . TFX (column 1) TCX (column 2) DCB (column 1) 

*QC Limits *QC Limits 

DCB (column 2) 

60 60 
to to 

150 150 

60 60 
to to 

150 150 

*Advisory 



Spike Cupliczte Recoveries and Precision 

tava1: hJ Xatrix: l&S~ 

- : oh.0 
-- SP -a.- ;erzent recsveries and RPDfs of ccZp0Wds vhich CO not 

. 

A -e *~ora~s,~ee~ snculd he IAsed f=r eacn 3¶S/FlSU pair. separz - 

-- 



- - 

+* 

. ---a Y: .-Lb- - -. 

IL 
, me-. 
--I -. 

. 



:.Y=tf -- _ .-- 3XTI: 
, a---. 
-.-. _ . 



?.EGION f 
:ata iirvirv Gotkshratr 

ZxJl :t zinutrr on tko sacked c:?uzul (rxc@pt CV-1 or CV-101). 

4 
lerr than 12 ainutos, examirm t!w chronatoqraphy ta 
separation. :: adquata smparatian is not aChiw@d, Zl: 
expound data as cxsabla (R) . II 

m 



?.3Ci:c4 :- 
:ata Zeviav zorksheets 

x 3. IESTICISE THSTZLXHT TE3FCZXMCE (Section 2) 

f‘SCk 28 sample chr:zaccqrans cF =!x sampler analyzed aftm t3m last 
:;::=::l standard Z3r teaks YL~.~ b..,.‘l an expandad vindov. If no paaka l r 
gzzsent, Zero is usuall; :a etiect on the data. Zefer to Reqional 
-... i z-a- ali:es far inforzar:sn cn Tzalifylnq data ii geakr are present. 
;2aks 3re Gtesent, i.iscxss aCt::~s telov: 



- : rb -I s: w.. 8 
? .- .a. .- 

Cd S.*.dti.-. :agtadaticn 

standards rhic? 2av8 a :X or E.?drin L,:eakdovn of greater 2.3: 

II 

J 

-. r. -a --• 0 gercmt Sreakdovn :sr XT is greator than 20%: 

. -. ?l3q aiL gcsitivr rwults ,'cr DDT ar ertizated (J) for al: 
oasples fcllovinq t.'=o I3rt iz~ ccntrsl standard. If no t3T -2 
;r=smt, 'tut COD am/c: 23X ar8 positin, t%n flag t!20 - 
q..anti:aei=n li=tit ,‘zr 3X as r;nusabla (RI. 

I 
e -. thq all positive ~~rrultt fsr COD +/or CCf as estisat8d :Z; . 

I 

-. e-e a- --- ;:arc=ant breakdovn ,‘zr 5zdria is qrmtar than 20%: 

. e. ?:aq all ;o.siti*m 
samples 3llcvinq 

results far endrin ar ertiatadI~~ef;~c~~~m 
tza last in-controL standarb. m -.. 

*..a~ drtactad, 3x endria aldahydm and/or m&in kmtok arm 
;ositivm, Zaq t9 qzant,.. ‘-3ffon li=it for urdrin ar unusanle 

I 
2. Zag all positfvo results for l ndrin kafonm •~ l rtfmtmd (J). 



ZrJIOB I - 
:ata zeviev Xorktheats 

x 3. tLSrICZD= iNSTRLm PESORKhNCL :S8ction 4) 

. : -h 
A + ‘aorence ,‘:=r :t=r CBC shift ;reatar than 3% f:: ;zr -- St w.. 8 ;ert*nt ---- 

-a: “‘-3, W-a Wm.* qreat8r t?an 1. SI f:r *ride-&or* capillary c~lumnr, or ;ratzs 
:.-.3n o.t? for nar-- --v-bore caprl:ary column8. 

ROC =aat t,‘rr tatrntion timm criteria, tam andysis ~3’ 
EC flwgcd as unusable (31 ior t2a affactad samples, but qualiffcattz 
- i 0-e em w..- i3:a is left up t3 t.t* ;rc:easional fudgommnt of tha pviewar. 
-. -a SC*ASS 3r.y qualification cf z:.2.a data bdovt 

. 

- . . - ~-- 



REGfOH I 
:ata Revtcv vorktheets 

x: A. ?:ESiICIDt CXLIBRATfC?t (SCC tisns 1 and 2) 

. 0. :zitial C3litr3tion 

initfal calibration on ::* 

D8-17 W-O/ 
Ir 

l sfizirtrd 
I 

(3) for samples x::: 

I 

Y 



.Rs:aJ I - 
Sata Zwirv- worksheats 

x: 3. XSTICXDE CALISRATICH 5 foctian 3 ) 

-. -0 :te 30 c,-iterra is .3at xt, I:lg all associated positive results as 
aszsxtcd (3. 

_ _ _. ._ 



cup s/go-SOW PESTICIDE/PCB ADDENDUM TO REGION 1 wo=s=*s ma 

1. Pesticide Laboratory Control Sample Recovery (Form III - LCP): 

2. Pesticide Analyte Resolution Summary (Form VI - Pest 4): 0 

3. Pesticide Calibration Verification Summary (Form VII - Pest 1 
(7D); RPD between nominal amounts and calculated amounts of 
PEN: 

4. Pesticide Calibration Verification Summary (Form VII - Pest 2 
(7E); RPD between nominal amounts and calculated amounts of 
IND A and IND B Mixtures): 

5. Pesticide Florisil Cartridge Check (Form IX - Pest 1 (9A) 1: 

6. Pesticide Identification Summary of Single Component Analytes 
(Form X - Pest 1 (lOA); %D between positive results on column 
1 and CO~UIM 2): 

A/& qp /icG& - 

Y 

II 

I 
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SUPPORT DOCUMENTATION 
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SOUTHWEST 1 A&DRATORY OF QKl AHOMA 
1700 West Albany, Suite A / Broken Arrow, OK.74012 __ 

918-251-2858 

SDG NARRATIVE 
March 7, 1995 

Contract: NUS 

SDG No.: 21359 

VOI ATILE f RACTION 

Three soil samples and one water sample were submitted for Volatile Organic Analysis. The 
samples were analyzed by GC/MS following the 3/90 (OLMOI .8) CLP Statement of Work. 

No major problems occurred during the analyses of these samples. 

Blanb: VBLKl contained approximately 6 ppb of on unknown. non-target compound. 

Surrogates: No problems. 

Laboratory Control Spikes: LCS2 contained one compound with a percent recovery outside QC 
limits. . 

Internal Standards: No problems. 

SEMIVOLATILE f RACTION 

Three soil samples and one water sample were submitted for Semivolatile Organic Analysis. The 
samples were analyzed by GC/MS following the 3/90 (OLMOI .8) CLP Organic Statement of 
Work. 

No major problems occurred during the analyses of these samples. 

Blanks: SBLKl and SBLK2 contained low level phtholate contamination below CRQL. 

Surrogates: No problems. 

Matrix Spikes: No matrix spikes were analyzed with this set of samples. Instead. Laboratory 
Control Spikes were analyzed and reported. 

Internal Standards: The following samples contained internal standard areas outside QC limits: 
SBO5125145, SB05125145RE. 5803185205. and SB03185205RE. 

Harry M. Borg 
Organic Program Manager 

I 

-~ 
x---- 



5A 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

'ab Name: SWL-TULSA Contract: 

Lab Code: SWOK Case No.: NUS SAS No. .:- SDG No.: 21359 

Lab File ID: UG298.D BFB Injection Date: 01/03/95 

Instrument ID: U BFB Injection Time: 1313 

GC Column:DB624 ID: 0.53 (mm) Heated Purge: (Y/N) Y 

m/e 
c==s= 

z 
95 

1;: 
174 
175 
176 
177 

ION ABUNDANCE CRITERIA 
-,I=PPrpln=IsmzII= ===--I=== m--v-- SllPPIIPlt-IPl- ---e- '311wzas.pzDxI 

KO 
- 40.0% of mass 95 26.4 

- 66.0% of mass 95 54.8 
Base peak, 100% relative abundance lbO.0 
5.0 - 9.0% of mass 95 
Less than 2.0% of mass 174 "0:: ( O.O)l 

' 50.0 - 120.0% of mass 95 63.3 
4.0 - 9.0% of mass 174 
93.0 - 101.0% of mass e 

5.1 ( 8.0)1 
61.9 ( 97.7)1 

5.0 - 9.0% of mass 176 4.3 ( 6.9)2 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 

ii"5 
06 
07 
08 
09 
10 
11 
12 
13 
14 
1s 
16 
17 
18 
19 

zs 
22 

EPA 
SAMPLE NO. 

------===p-- ---m-w 
VSTD050 
VSTDOZO 
VSTDOlO 
VSTDlOO . 
VSTD200 

S-ZID --es e=f====----- 
VSTD050 
VSTD020 
VSTDOlO 
VSTDlOO 
VSTDZOO 

DATE TIME 
FILE ID ANALYZED ANALYZED I 

--- __--- 
UG299.D 01/03/95 1415 
UG300.D 01/03/95 1542 
UG301.D 01/03/95 1602 
UG302.D 01/03/95 1622 
UG303.D 01/03/95 1642 

I I 

I I I 

a 

w 

1 

w 

I 

w 

w 

I 

I 

1 

I 

I 

I 

age 01 of 01 
FORM V VOA wgo I 

4. 14 0 



6A 
VOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lrh Name: SWL-TULSA Contract: 

Lti Code: SWOK Case No.: NUS SASNo,: . . __ SDG No.: 21359 

Instrument ID: U Calibration Date(s): 01/03/95 

Heated Purge: (Y/N) Y Calibration Times: 1415 1642 

GC Column:DB-624 ID: 0.53 (mm) 

FI I 10 =UG301.D 20 =UG300.D 
50 gG2:; .D RRFlOO-UG302.D RRFZOO=UG303.D * 

% 
RSD 
.-s-w .---- 

8.7 
14.4* 

5.7* 
11.8 

6.4 
13.9 

7.3 
8.0* 
6.5* 
5.6) 
9.0* 

8.6* 
8.9* 
7.0* 
7.8* 

14.4* 
16.4 
15.7 

4.4 
4.3* 

12.5* 
3.5* 
3.1* 
3.0* 
2.9* 

-w-w- ----- 
2.7 I 
2.2* 

-5.5 

. 

lRF50 LRFlOO 
:s===s 1=--z= 
1.744 1.602 
1.881 1.680 
1.782 1.645 
0.997 0.907 
1.519 1.453 
0.388 0.492 
4.967 4.509 
1.709 1.550 
3.480 3.273 
1.836 1.715 
4.454 4.153 
2.702 2.342 
0.518 0.666 
0.755 0.758 
0.848 0.824 
0.783 0.835 
0.363 0.377 
0.527 0.568 
0.523 0.520 
0.581 0.670 
0.262 0.300 
0.862 0.739 
0.43c 0.481 
0.325 0.399 
0.22: 0.278 
0.214 0.281 
0.605 0.586 
1.25( 1.248 
0.435 0.518 
1.111 1.115 
0.502 0.492 
0.984 1.018 
0.628 0.627 

====== =z==== 
1.159 1.137 
1.041 1.045 
2.187 1.926 

COMPOUND 
p==I====='==P=P=I===p=13p-- I 

RRFlO 
====== 

Chlaromethane __---- -~~~~ 
Bromomethane -I 1.946 

2.124 
Vinyl Chloride * 1.859 
Chlorzethane 1.109 
Methylene-Chm Lde 1.678 
Acetone 0.566 

5.137 
1.769 

* 3.724 

Carbon Disulfide 
1,1-DiEhloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene-(tot a 
Chloroform 
1,2-Dichloroethane * 2.528 
3-Butanone I 0.771 

l,l-Trichloroethane- 
-I 

* 

* 

0.838 
0.894 
0.888 
0.41a 
0.593 
0.564 
0.661 
0.321 
0.846 
0.492 
0.366 
0.34c 
0.295 
0.65: 

= 

I 

w200 
---- ,--B-z 
1.566 
1.459 
1.620 
0.809 
1.439 
0.514 
4.341 
1.461 
3.175 
1.679 
4.053 
2.366 
0.724 
0.769 
0.834 
0.869 
0.386 
0.596 
0.534 
0.724 
0.327 
0.757 
0.525 
0.466 
0.29E 
0.31: 
0.59c 
1.26: 
0.581 
1.136 
0.508 
1.046 
0.636 

===x=3: 
1.153 
1.069 
1.947 

RRF 

------ 
---v-w 

1.712 
1.829 
1.731 
0.969 
1.535 
0.501 
4.800 
1.646 
3.451 
1.803 
4.479 
2.470 
0.660 
0.782 
0.849 
0.841 
0.384 
0.568 
0.535 
0.649 
0.299 
0.794 
0.476 
0.38C 
0.277 
0.26s 
0.611 
1.28; 
0.52C 
1.138 
0.509 
1.014 
0.638 

----Me ---m-w 
1.167 
1.057 
2.047 

kRF20 
:x-z= 
1.702 
2.001 
1.750 
1.023 
1.587 
0.548 
5.046 
1.739 
3.604 
1.861 
4.686 
2.412 
0.622 
0.791 
0.846 
0.828 
0.384 
0.556 
0.535 
0.607 
0.284 
0.764 
0.449 
0.340 
0.246 
0.237 
0.619 
1.279 
0.474 
1..121 
0.508 
0.982 
0.627 

w----w ------ 
1.220 
1.094 
2.041 

,-&on Tetrachloride - 
Bromodichloromethane 
1,2-Dichloropropane - 
cis-1,3-Dichloroprouene 

* 
I 

Trichioroethene - 
Dibromochloromethane- 

-! 
* 

1,1,2-Trichloroethanr 
Benzene 
trans-1,3-Dichloroprop bene * 

-* Bromofom . ----- 
4-Metk-, ~ kvl-2-Pentanone I 
2-Hexannne -I ------- I 
Tetrac-mp :hloroethene * 
Tollrene * 1.37; 
l,l.-.- ~~ 

----- 

I 2.2-Tetrachloroethane * 0.58: 
-* 1.207 Chlorobenzene 

Ethylbenzene 
Styrene * 1.042 
Xvlene ITotal) -* 0.671 --J ----- -\-----a ---------------------------- ---------------------------- I ====e= 
Toluene-d8 
Bromofluorobenzene 
1,2-Dichloroethane-d4 

I 1.165 
* 1.037 

I 
2.134 

* Compounds with required minimum RRF and maximum %RSD values. 
Sll other compounds must meet a minimum RRF of 0.010. 

3/90 
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5A 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

v.ab Name: SWL-TULSA Contract: 

&ab Code: SWOK Case No.: NUS SAS No.:. . . SDG No.: 21359 

Lab File ID: UG653.D BFB Injection Date: 02/23/95 

Instrument ID: U BFB Injection Time: 1003 

GC Column:DB624 ID: 0.53 (mm) Heated Purge: (Y/N) Y 

% TIVE 
m/e ION ABUNDA$E CRITERIA EANCE 

g-=-p =plp=xp=P3P-IP-P===========- --==------m------ cI-'=I=PI=:pzs m-m-- -----e 
50. 8.0 - 40.0% ofimass 95 25.8 
75 30.0 - 66.0% of mass 93 54.2 

E 5.0 
Base peak, 100% relative abundance 100.0 

- 9.0% of mass 95 7.1 
173 Less than 2.0% of mass 174 0.0 ( O.O)l 
174 50.0 - 120.0% of mass 95 66.5 
175 4.0 - 9.0% of mass 174 5.2 l 7.9)1 
176 93.0 - 101.0% of mass 174 65.8 ( 98.8)1 
177 5.0 - 9.0% of mass 176 4.5 ( 6.8)2 

7,vslrqn ic P maem l7a 7-Valrle ir: 0: mars 176 a .sb.LUFi *P P aLIU”Y *,l - 1---- &I - --- w.- 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 

iii"5 
06 
07 

ii; 
10 

i2' 
13 
14 
15 

E 

i9" 
20 
21 
22 

EPA 
SAMPLE NO. 

L'EIP====IPI 
VSTDOSO 
VBLKl 
LCSl 
LFSB03185205 
LFSB040810 
LFSB05125145 

sge 01 of 01 

SWZID 
-PP-I=I=DP- 
VSTDOSO 
U950223A 
LCSl 
21359.01 
21361.01 
21361.02 

FILE ID 
zI=======- 

UG654.D 
UG655.D 
UG656.D 
UG657.D 
UG658.D 
UG659.D 

FORM V VOA 

DATE 
2WALYZED 

02/23/95 
02/23/95 
02123195 
02/23/95 
02/23/95 
02/23/95 

TIME 
ANALYZED 

===s=r-ze: 
1019 
1053 
1113 
1142 
1202 
1222 

. 
. 
. . 

. 

3/90 

J l 
1s 
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7A 
VOLATILE CONTINUING CALIBEATION CHECK 

T.ab Name: SWL-TULSA Contract: 

,.,ab Code: SWOK Case No.: NUS SAS No.:.. SDG No.: 21359 

Instrument ID: U Calibration Date: 02/23/95 Time: 1019 

Lab File ID: UG654.D Init. Calibration Date(s): 01/03/95 

Heated Purge: (Y/N) Y Init. Calibration Times: 

GC Column:DB-624 ID: 0.53 (mm) 

1415 1642 . 

COMPOUND 

Zhloromethane 
Bromomethane 
Vinyl Chloride 
Zhlorzethane 
Methylene-Chloride 
Acetone 
Carbon E sulfide 
l,l-Di?- sloroethene ~~~~ 
l,l-Dichloroethane 
1,2-Dichloroethene-(total: T 
Chloroform 
I,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Bromodichlor omethane 
1,2-Dichloropropane 
cis-1,3-Dichlol 
Trichloroethene - - - 
Dibromochloromethane 
1,1,2-Trichloroethane 

:opropene - 

Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Bexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene-(Total) 
====r==PIx===IP===P==~====== 
Toluene-d8 
Bromofluorobenzene 
1,2-Dichloroethane-d4 

TGIF 
==P=== 
1.712 
1.829 
1.731 
0.969 
1.535 
0.50'1 
4.800 
1.646 
3.451 
1.803 
4.479 
2.470 
0.660 
0.782 
0.849 
0.841 
0.384 
0.568 
0.535 
0.649 
0.299 
0.794 
0.476 
0.380 
0.277 
0.269 
0.611 
1.282 
0.520 
1.138 
0.509 
1.014 
0.638 
---m-s ------ 
1.167 
1.057 
2.047 

RFw50 
-=e- 
1.533 
1.491 
1.582 
0.832 
1.314 
0,280 
4.426 
1.392 
2.859 
1.508 
3.602 
2.138 
0.440 
0.706 
0.754 
0.811 
0.371 
0.568 
0.501 
0.679 
0.313 
0.760 
0.489 
0,446 
0.286 
0.205 
0.514 
1.118 
0.526 
0.974 
0.447 
0.880 
0.563 
x===== 
0.943 
0.870 
1.636 

MIN 

----m -m-e 

0.100 
0.100 

0.100 
0.200 

0.200 
0.100 

0.100 
0.100 
0.200 

0.200 
0.300 
0.100 
0.100 
0.500 
0.100 
0.100 

0.2oc 
0.4oc 
0.5oc 
0.5oc 
O.lOC 
0.3oc 
0.3oc 
----a ----- 

0.2oc 

%D 
'-B-M --a- 

10.5 
18.5 

8.6 
14.2 
14.4 

Ti 7. 
15.4 
17.2 
16.4 
19.6 
13.4 

. 
-3 

1::2 

25 
-0.1 

6.4 
-4.6 
-4.6 

4.3 
-2.9 

-17.4 
-3.2 
23.7 
16.0 
12.8 
-1.0 
14.4 
12.2 
13.2 
11.8 

5===== 
19.2 
17.7 
20.1 

%D 
m--B ---a 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 

15,o 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.C 
25.C 
25.0 
25-C 
25.C 
25.C 
25.C 
===z 

25.C 

All other compounds must meet a minimum RRF of 0.010. 

FORM VII VOA 3/90 

112 



5A 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

'sb Name: SWL-TULSA Contract: 

Lab Code: SWOK Case No.: NUS SAS No,.: :. .: SDG No.: 21359 

Lab File ID: K0029.D BFB Injection Date: 02/27/95 

Instrument ID: K BFB Injection Time: 0908 

GC Column:DB624 ID: 0.53 (mm) Heated Purge: (Y/N) N 

m/e 
=*-= 

50 

3: 
96 

173 
174 
175 
176 
177 

: : 

I 

ION ABUNDANCE CRITERIA 
ePP~-=L==-===~===---===-~===----=-=*=- 

fC0 
- 40.0% of mass 95 

- 66.0% of mass 95 
Base peak, 100% relative abundance 
5.0 - 9.0% of mass 95 
Less than 2.0% of mass 174 
50.0 - 120.0% of mass 95 
4'.0 - 9.0% of mass 174 
93.0 - 101.0% of mass 174 
5.0 - 9.0% of mass 176 

l-Value is % mass 174 2-Value is % m 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS 1: 

01 
02 

:i 
05 

i; 
08 
09 
10 

E 
13 
14 
15 
16 

ii 

ii 
21 
22 

EPA 
SAMPLE NO. 

-w--w ======I----- 
VSTD050 
VSTD020 
VSTDlOO 
VSTD200 . 
VSTDOlO 
VBLKZ 
RB-01 
LCSDl 
LCS2 

age 01 of 01 

% RELATIVE 
ABUNDANCE 

cPI=-=szP- 
21.7 
53.3 

100.0 
7.9 
0.0 ( O.O)l 

75.1 
6.2 ( .8.3)1 

73.4 ( 97.1)1 
5.1 ( 7.0)2 

ss 176 

SAMkkID FIZID 
1~Ie~PI'-~-~ IILII-I=Ir=- 
VSTDOSO KO031.D 
VSTDOZO KO032.D 
VSTDlOO. K0034.D 
VSTDZOO K0035.D 
VSTDOlO K0036.D 
K950227A K0038.D 
21359.02 K0045.D 
LCSDl K0048.D 
LCS2 K0049.D 

FORM V VOA 

DATE 
ANALYZED 

02/27/95 
02127195 
02/27/95 
02/27/95 
02/27/95 
02/27/95 
02/27/95 
02/27/95 
02/27/95 

TIME 
ANALYZED 

z=I=-z-=a 
1011 
1037 
1141 
1208 
1443 
1621 
1926 
2041 
2106 

. . 

I; 

I 

II 

II 

I 

I 

w 

3/90 
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w 
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6A 
VOLATILE ORGANICS INITIAL CALIBRATION DATA 

L-- Name: SWL-TULSA Contract: 

Lab Code: SWOK Case No.: NUS SAS No..: __ SDG No.: 21359 

Instrument ID: K Calibration Date(s): 02/27/95 

Heated Purge: (Y/N) N Calibration Times: 1011 1443 

GC Column:DB-624 ID: 0.53 (mm) 

I: FILE ID: 10 =KOO36 D . . RRF20 0032 
RRF200::0035:: I RRFSO '=KOO31.D RRFlOO=K0034.D 

COMPOUND I RRFlO 

Chloromethane 
Bromomethane i 
Vinyl Chloride * 
Chlorzethane 

Lde Methylene-Chm 
Acetone 
Carbon 
l,l-DiEhlor 
l,l-Dichloroethane 
1,2-Dichloroethenem 

Disulfide 
,oethene * 

Chloroform 
1,2-Dichloroethane 
q-Butanone 

;,l-Tric 
Ldrbon Tetrachloride 

-v-w-- 

,,,.,,,chloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene * 
Trichloroethene * 
Dibromochloromethane * 
1,1,2-Trichloroethane * 
Benzene * 
trans-1,3-Dichloropropene * 
Bromoform -* 
4-Methyl-2-Pentanone 
2-Hexanone I 
Tetrachloroethene * 
Toluene * 
1,1,2,2-Tetrachloroethane * 
Chlorobenzene -* 
Ethylbenzene * 
Styrene * 
Xylene-(Total) * 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

I 

1.472 
2.114 
1.607 
1.521 
2.098 
0.477 
6.430 
2.010 
3.837 
2.195 
4.589 
2.447 
0.886 
0.860 
0.736 
0.000 
0.966 
0.474 
0.738 
0.501 
0.581 
0.384 
1.169 
0.63C 
0.312 
0.455 
0.282 
0.501 
1.626 
0.775 
1.28: 
0.56C 
1.05E 
0.716 
2.16E 
2.22: 

zRF20 
:=a- 
1.098 
1.779 
1.245 
1.131 
1.724 
0.302 
5.403 
1.723 
3.178 
1.904 
3.928 
2.097 
0.550 
0.768 
0.681 
0.000 
0.814 
0.394 
0.617 
0.466 
0.518 
0.317 
1.037 
0:522 
0.277 
0.325 
0.210 
0.469 
1.461 
0.629 
1.124 
0.521 
0.950 
0.649 
1.900 
1.908 

XRF50 

1.069 
1.731 
1.243 
1.198 
1.723 
0.305 
5.414 
1.765 
3.136 
1.919 
3.734 
2.025 
0.492 
0.746 
0.612 
0.000 
0.811 
0.391 
0.614 
0.422 
0.493 
0.317 
1.014 
0.539 
0.276 
0.361 
0.238 
0.466 
1.469 
0.645 
1.097 
0.525 
0.991 
0.63C 
1.902 
1.935 

ml00 zRF200 
Lx-- =z-== 
0.882 0.772 
1.366 1.110 
0.932 0.897 
0.852 0.652 
1.614 1.463 
0.247 0.286 
4.899 4.500 
1.574 1.482 
2.969 2.754 
1.791 1.642 
3.573 3.277 
1.955 1.873 
0.414 0.503 
0.821 0.700 
0.680 0.604 
0.000 0.000 
0.824 0.717 
0.366 0.343 
0.615 0.555 
0.426 0.397 
0.492 0.477 
0.298 0.295 
0.957 0.873 
0.508 0.495 
0.286 0.296 
0.305 0.385 
0.183 0.264 
0.439 0.435 
1.382 1.273 
0.565 0.656 
1.040 1.000 
0.475 0.451 
0.909 0.886 
0.601 0.555 
1.769 1.618 
1.812 1.667 

* Compounds with required minimum RRF and maximum %RSD values. 
111 other compounds must meet a minimum RRF of 0.010. 

m w----- ------ 
1.059 
1.620 
1.185 
1.071 
1.724 
0.323 
5.329 
1.711 
3.175 
1.890 
3.820 
2.080 
0.569 
0.779 
0.663 
0.000 
0.827 
0.394 
0.628 
0.442 
0.512 
0.322 
1.010 
0.539 
0.289 
0.366 
0.235 
0.462 
1.442 
0.654 
1.109 
0.506 
0.959 
0.630 
1.871 
1.909 

% 
RSD 

e-s 
25.2 
24.0* 

12.8* 

8.0* 
11.2* 
10.7* 

9.8* 
5.lf 

16.0 
16.9 

5.8* 
9.0* 

11.6* 
9.8* 
8.5* 
7.1* 

FORM VI VOA 3/90 
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6A 
VOLATILE ORGANICS INITIAL CALIBRATION DATA 

I 

LrL Name: SWL-TULSA Contract: 

Lau Code: SWOK Case No.: NUS SAS No. -: __ SDG No.: 21359 

Instrument ID: K Calibration Date(s): 02/27/95 

Beated Purge: (Y/N) N Calibration Times: 1011 1443 

GC Column:DB-624 ID: 0.53 (mm) 

I 

II; 

fEAB FL D: e as .D 
RRFSO aK0031.D RRFlOO=K0034.D RRFZOO=K0035.D 

COMPOUND 
I 
RRFlo 

PIrzIIP='PIPeP~===pI-=====- 
m,p-Xylene * 
0-X lene 

z 
* 

2-C loroe th* v 
Acrylonitrife- - - -I 
1,4-Dioxane * 
1,2-Dibromoethane 
1,2=Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Methyl tert-Butyl-Ether 
Ethyl-Ether 
I==~======================~= 

0.727 
0.716 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Teluene-d8 
>mofluorobenzene 

,,2-Dichloroethane-d4 

I 1.364 
* 0.799 

I 
1.875 

RRFhO 
-pIIIIc 

0.662 
0.649 
0.000 
0.000 
0.000 
0 .ooo 
0.000 
0.000 
0.000 
0.000 
0.000 

-m--w- -----a 
1.240 
0.775 
1.634 

RRFSO RRFlOO RRFZOO 
-=-I s=-- c-P= 

0.639 0.598 0.564 
0.630 0.601 0.555 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 

==I=== ==s--t =z==zz 
1.231 1.142 1.077 
0.746 0.712 0.691 
1.556 1.443 1.373 

* Compounds with re uired minimum RRF and maximum %RSD values. 
All other compoun 3 s must meet a minimum RRF of 0.010. 

z==z== 

0.638 
0.630 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

m===== 
1.211 
0.745 
1.576 

. . 
. . 

m 

%r 
RSD 

Is-s I 
;:;z I, 
o.o* 
0.01 
o.o* 0.0 m 

0.0 
0.0 
0.0 0.0 m 

0.0 
x=se-= 

E* 
m 

12.3 I 
m 

m 

I 

I 

I 

I 

. 
m 

FORM VI VOA 3/90 I 
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VI. (1, 

VOLATILE CONTI&NG CALIBRATION CHECK 

‘sb Name: SWL-TULSA Contract: 

Lab Code: SWOK Case No.: NUS SAS No.:... SDG No.: 21359 

Instrument ID: K Calibration Date: 02/27/95 Time: 1011 

Lab File ID: KO031.D Init. Calibration Date(s): 02/27/95 

Heated Purge: (Y/N) N Init. Calibration Times: 

GC Column:DB-624 ID: 0.53 (mm) 

COMPOUND 

Jhloromethane 
Bromomethane 
Vinyl Chlorir 
Zhlorzethane 
tiethylene-Chloride 
Acetone 
3arbon m If-d 
l,l-Di? &Eoeth&e 
l,l-Dichloroethane 
1,2-Dichloroethene-(' total) -- 
Zhloroform - 
1,2-Dichloroe' thane 
2-Butanone 
l,l,l-Tric- 
Zarbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 

methane 

cis-1,3-Dichioropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Styrene- 
Xylene C 
cis-l,z-DichloE 

ITotal) 
hhene 

transil,2-Dichloroethene 
m,p-Xylene 

m? RHF50 
maa- =ss=w 
1.059 1.069 
1.620 1.731 
1.185 1.243 
1.071 1.198 
1.724 1.723 
0.323 0.305 
5.329 5.414 
1.711 1.765 
3.175 3.136 
1.890 1.919 
3.820 3.734 
2.080 2.025 
0.569 0.492 
0.779 0.746 
0.663 0.612 
0.827 0.811 
0.394 0.391 
0.628 0.614 
0.442 0.422 
0.512 0.493 
0.322 0.317 
1.010 1.014 
0.539 0.539 
0.289 0.276 
0.366 0.361 
0.235 0.238 
0.462 0.466 
1.442 1.469 
0.654 0.645 
1.109 1.097 
0.506 0.525 
0.959 0.991 
0.630 0.630 
1.871 1.902 
1.909 1.935 
0.638 0.639 

1011 1443 

%D 
es=z:- 

-0.9 
-6.9 
-4.9 

-11.9 

271 
-1.6 
-3.1 

1.2 
-1.5 

;:2 
13.5 

4.2 
7.7 

ii:; 
2.1 
4.6 
3.7 

-i:% 

::; 

-1':; 
-0.9 
-1.8 

i:: 
-3.6 
-3.4 

2; 
-1.4 
-0.1 

%D 
E-1= 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.8 

25.C 

All other compounds must meet a minimum HHF of 0.010. 

FORM VII VOA 3/90 

. 105 



7A 
VOLATILE CONTINUING CALIBRATION CHECK Y 

Tab Name: SWL-TULSA Contract: 

uab Code: SWOK Case No.: NUS SAS No.: . . SDG No.: 21359 

Instrument ID: K Calibration Date: 02/27/95 Time: 1011 

Lab File ID: K0031.D Init. Calibration Date(s): 02/27/95 

Heated Purge: (Y/N) N Init. Calibration Times: 1011 

GC Column:DB-624 ID: 0.53 (mm) 

1 COMPOUND 

I 
o-Xylene ------------r--------------c ----w-----v 
Toluene-d8 
Bromofluorobenzene 
1,2-Dichloroethane-d4 

RRF 
--II 
0.630 
===z- 
1.211 
0.745 
1.576 

RF@50 
=-PI 
0.630 I 

l-23.1 
0.746 
1.556 

All other compounds must meet a minimum RRF of 0.010. 

FORM VII VOA 

1443 

.%D -e-s --- 
25.0 ---- ---- 

25.0 

II) 

I 

II, 

I 

I 

v 

II 

v 

I 

V 

v 
. 

w 

. w 

3/90 II 
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VOLATILE ORGANI;: ANALYSIS DATA SHEET 

Tab Name: SWL-TULSA 

-ab Code: SWOK Case No.: NUS 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5-O (gbW G 

Level: (low/med) LOW 

% Moisture: not dec. 0 

GC Column:DB-624 ID: 0.53 (mm) 

Soil Extract Volume: (a) 

CAS NO. COMPOUND 

Contract: 

SAS No..: . . _ SDG 

EPA SAMPLE NO. 

VBLKl 
I 

No. : 21359 

Lab Sample ID: U950223A 

Lab File ID: UG655.D 

Date Received: / / 

Date Analyzed: 02/23/95 

Dilution Factor: 1.0 

Soil Aliquot Volume: (UL) 

. CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

Q 

74-87-3 ---------Chloromethane 
74-83-9 ---------Bromomethane 
75-01-4 ---------Vinyl Chloride 
75-00-3 ---------Chloroethane ~ ~ 
75-09-2 ---------Methylene Chloride 
67-64-l ---------Acetone 
75-15-o ---------Carbon Disulfide 
75-35-4--------- l,l-Dichloroethene 
75-34-3--------- l,l-Dichloroethane 
540-59-o-.------ 1,2-Dichloroethene (total) 
67-66-3---------Chloroform 

- 
187-06s2-----we- 1,2-Dichloroethane 
78-93-3 ---------2-Butanone 
71-55-6---------l,l,l-Trichloroethane 
56-23-5 ---------Carbon Tetrachloride 
75-27-4 ---------Bromodichloromethane 
78-87-5-w------- 1,2-Dichloro ropane 
10061-01-5------ cis-1,3-Dich oropropene TI 
79-01-6 ---------Trichloroethene 
124-48-l-------- Dibromochloromethane 
79-00-5 ---------1,1,2-Trichloro.ethane 
71-43-2 ---------Benzene 
10061-02-6 ------trans-1,3-Dichloropropene 
75-25-2 ---------Bromoform 
108-lo-l--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone 
127-18-4-------s Tetrachloroethene 
108-88-3--------Toluene 
79-34-5 -------:-1,1,2,2-Tetrachloroethane- 
108-90-7--------Chlorobenzene 
100-41-4 --------Ethylbenzene 
lOO-42-5--------St rene 

I 1330-20-7-------Xy ene (Toti 

FORM I VOA 

10 

11: 
10 

;: 

Ei 

:: 
10 
10 
10 

1'8 
10 
10 
10 
10 

. 10 
10 
10 
10 
10 
10 
10 
10 
ia 

E 
1c 

1': 

U 

: 
U 

:: 

ii 
U 

:: 
U 
U 
U 
u 
U 
U 

u" 
U 

ii 
U 

:: 
U 

: 
U 
U 
U 

.:: 

3/90 

123 



VOLATILE ORGANI;: ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

'ab Name: SWL-TULSA Contract: 

aab Code: SWOK Case No.: NUS SAS No.;:. :. -: SDG 

EPA SAMPLE NO. 

VBLKl 

No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: U950223A 

Sample wt/vol: 5.0 (gbw G Lab File ID: UG655.D 

Level: (low/med) LOW Date Received: / / 

% Moisture: not dec. 0 Date Analyzed: 02/23/95 

GC Column:DB-624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (a) Soil Aliquot Volume: t-1 

. CONCENTRATION UNITS: 
Number TICS found: 1 (ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUNDN!hME 1 RT 1 EST. CONC. 1 Q 

1. 
2. 

2 

2: 
7. 

9": 
10. 

E: 
13. 
14. 
15. 
16. 

1178: 

ii: 
21. 

Z: 

$2 
26. 

9;: 
29. 
30. 

FORM I VOA-TIC 3/90 

126 

v 

I 

V 

V 



Data File: /chem/k.i/k950227a.b/koO49.d 
Report Date: 27-Feb-1995 21:42 

Page -1 

Southwest Laboratory of Oklahoma 

RECOVERY REPORT'. :. ' 

Client Name: Client SDG: k9502 
Sample Matrix: LIQUID Fraction: VOA 
Client ID: LCSR Level: LOW 
Data Type: MS DATA SampleType: METHS 
SpikeList File: WaterLCS.spk Quant Type: ISTD 
Method File: /chem/k.i/k950227a.b/VOWNEWK.m 
Mist Info: MS315**INST:K*SWOK*2-030-8*5ML 

27a .b 

PIK % 

SPIKE COMPOUND 

1 Chloromethane 
2 Vinyl Chloride 
3 Bromomethane 
4 Chloroethane 
6 l,l-Dichloroethene 
7 Acetone 
8 Carbon Disulfide 
9 Methylene Chloride 

11 trans-1,2-Dichloro 
13 l,l-Dichloroethane 
15 cis-1,2-Dichloroet 
17 2-Butanone 
19 Chloroform 
20 l,l,l-Trichloroeth 
21 Carbon Tetrachlori 
23 Benzene 
24 1,2-Dichloroethane 
26 Trichloroethene 
28 1,2-Dichloropropan 
30 Bromodichlorometha 
32 cis-1,3-Dichloropr 
33 4-Methyl-2-Pentanc 
35 Toluene 
36 trans-1,3-Dichlorc 
37 1,1,2-Trichloroeth 
38 Tetrachloroethene 
39 2-Hexanone 
40 Dibromochlorometha 
43 Chlorobenzene 
44 Ethylbenzene 
45 m,p-Xylene 
46 o-Xylene 
47 Styrene 
49 Bromoform 
51 1,1,2,2-Tetrachloz 

OUNT 
EDED 
WI/l 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

100.00 
50.00 . 
50.00 
50.00 
so;00 

OUNT 
GOVERED 

ug/l 

37.02 
35.67 
35.41 
32.48 
39.83 
33.63 
38.65' 
38.46 
40.49 
40.07 
41.12 
38.66 
43.69 
43.93 
47.85 
39.06 
41.40 
43.63 
38.46 
40.42 
39.00 
35.36 
39.88 
38.06 
39.06 
44.29 
34.59 
43.97 
41.58 
39.68 
80.68 
40.73 
39.99 
44.66 
38.39 

RBCO&D 

74.06 
71.36 
70.83 
64.97 
79.66 
67.27 
77.31 
76.92 
80.99 
80.14 
82.25 
77.33 
87.39 
87.86 
95.70 
78.13 
82.81 
87.27 
76.94 
80.86 
78.00 
70.72 
79.78 
76.14 
78.12 
88.58 
69.19 
87.94 +w . 
81.47 
79.99 
89.33 
76.79 

LIMITS 

21-169 
37-155 
39-167 
53-142 
54-161 
50-176 
55-138 
76-134 
75-128 
76-130 
77-128 
40-179 
78-124 
71-130 
69-132 
74-133 
79-124 
73-131 
67-141 
67-134 
68-134 
33-19s 
75-130 
45-166 
64-144 
75-147 
26-194 
62-13f 
72-12f 
82-123 
55-153 
80-12-1 
?8-12: 
46-145 
38-15E 



5B 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

tab Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No.i : .: SDG No.: 21359 

Lab File ID: S3276.D DFTPP Injection Date: 03/01/95 

Instrument ID: S DFTPP Injection Time: 1826 

m/e cps== 

2: 
69 

1370 
197 
198 
199 
275 
365 
441 
442 
443 

ION ABUNDANCE CRITERIA 
Io=DIwlzepII--P PIPS===- - 111-~=1-------=--=--- 
30.0 - 80.0% of mass 198 
Less than 2.0% of mass 69 
Mass 69 relative abundance 
Less than 2.0% of mass 69 
25.0 - 75.0% of mass 198 
Less than 1.0% of mass 198 
Base peak, 100% relative abundance 
5.0 to 9.0% of mass 198 
10.0 - 30.0% of mass 198 
Greater than 0.75% of mass 198 
Present, but less than mass 443 
40.0 - 110.0% of mass 198 
15.0 - 24.0% of mass 442 

% LA IVE 
&D&?CE 

, --=-=1- 
50.4 

0.0 ( O.O)l 
58.4 

0.7 ( 1.3)1 
44.9 

108:X 

2::: 
1.30 
13.1 
88.8 
16.7 ( 18.8)2 

l-Value is % mass 69 2-Value is % m ,ss 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 

E 

:4 
08 

Y'o 
11 
12 
13 

;i 

1'; 
18 
19 

I(: 
22 

EPA 
SAMPLE NO. 

SSTDOSO SSTDOSO 
SBLKl BLO22108S 
LCSl LCS:21361 
SB05125145 21361.02 
SB03185205 21359.01 
SBLK2 BL022201W 
LCSD2 LCSD:21359 
RB-01 21359.02 

SAMPLEID FILE ID 
xP=wII=I=s'=I 
S3277.D 
S3285.D 
S3286.D 
S3289.D 
S3290.D 
S3291.D 
S3293.D 
S3294.D 

D TE 
mAYZED 

=P=s-z- 
03/01/95 
03/01/95 
03/02/95 
03/02/95 
03/02/95 
03/02/95 
03/02/95 
03/02/95 

TIME 
ANALYZED 

1842 
2345 
0019 
0158 
0231 
0303 
0407 
0439 

m 

I 

m 

I) 

m 

V 

V 

I; 

V 

I 

V 

I 

v 

V 

3age 01 of 01 
FORM V SV 3/90 II 

154 
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7B 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No.: SDG No.: 21359 

Instrument ID: S Calibration Date: 03/01/95 Time: 1842 

Lab File ID: S3277.D Init. Calibration Date(s): 03/01/95 

Init. Calibration Times: 0857 1117 

COMPOUND I= 

Phenol 
bis(2-Fhloroethyl)Ether 
2-Chloro henol 
1,3-Dich orobenzene Y 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methyl henol- 
2,2'-0 

T 
E is(l-Chloropropane) 

4-Methy phenol 
N-Nitroso-di-n-proDYlamXne - 
Eiexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroetho )methane 
2,4-Dichloropheno "II 

- 

1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Bexachlorobutad?ene 
4-Chloro-3-Methylphenol 
2-Meth lnaphthalene 
Eexach orocyclopentadiene 31 
2,4,6-Trichlorophenol - 
2,4,5-Trichlorophenol 
2-Chlorona hthalene 
2-Nitroani ine P 
Dimethylphthalate 
Acenaphthylene 

- 

2,6-Dmitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dlnitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 

~1.970 
~1.606 
1.424 

11.495 
il.510 
1.394 
1.244 
1.925 

'1.305 
;1.249 
0.702 
0.499 
0.906 

'0,205 
0.400 

'0.566 
~ 0.299 
0.324 
1.110 
0.483 
0.175 
0.379 
0.683 
0.385 
0.402 

IO.427 
'1.224 
10.528 
~1.445 
12.029 
;0.311 
IO.381 

1.499 
1.831 
1.106 
1.355 
1.387 
1,379 
1.030 
1.957 
1.093 
1.156 
0.639 
0.438 
0.862 
0.165 
0.362 
0.521 
0.281 
0.304 
1.088 
0.373 
0.176 
0.352 
0.706 
0.241 
0.376 
0.390 
1.147 
0.444 
1.470 
1.872 
0.282 
0.309 

1.257 1.213 
IO.116 0.068 I 
0.225 0.143 
1.723 1.753 
0.418 0.387 

0.800 
0.700 
0.800 
0.600 
0.500 
0.400 
0.700 

0.600 
0.500 
0.300 
0.200 
0.400 
0.100 
0,200 
0.300 
0.200 
0.200 
0.700 

0.200 
0.400 

0.200 
0.200 
0.800 

1.300 
0.200 

0.800 

0.800 
0.200 

23.9 25.0 
-14.0 25.0 

22.3 25.0 
9.4 25.0 
8.2 25.0 
1.1 25.0 

17.2 25.0 
-1.6 
16.3 25.0 

7.4 25.0 
9.0 25.0 

I 12.2 25.0 
4.8 25.0 

19.2 25.0 
9.6 25.0 
7.8 25.0 
6.0 25.0 
6.0 25.0 
2.0 25.0 

22.7 
-0.8 

7.3 25.0 

All other compounds must meet a minimum RF@ of 0.010. 

FORM VII SV-1 

371 



7c 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

\ab Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No.::: :- .I SDG No.: 21359 

Instrument ID: S Calibration Date: 03/01/95 Time: 1842 

Lab File ID: S3277.D Init. Calibration Date(s): 03/01/95 

Init. Calibration Times: 0857 

COMPOUND 
_-------~~ 
Diethylphthalate 
Q-Chlorophenyl-phenylether- 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphen lamine (l)= 
4-Bromophenyl-p enyletEer__ K 
Eexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-but 'Iphthalate 

K Fluorant ene 
Pyrene 
Butylbenz lphth 

I 
alate 

3,3'-Dich orobenzidine 
Benzo(a)anthracene 
Chrysene 
bis( 2-Etr Lhexyl)phthalate- 
Di-n-o& phthalate 1 

- 

Benzo(b) luoranthene I 
- 

Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Nitrobenzene-d5 
2-Fluorobipheny- 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Trtiromophenol 
2:Chloro henolld4 
1,2-Dich orobenzem f 

- 

1.589 
0.710 
1.413 
0.430 
0.103 
0.531 
0.235 
0.298 
0.187 
1.169 
1.155 
1.072 
1.626 
1.290 
1.413 
0.832 
0.523 
1.179 
1.134 
1.167 
1.702 
1.289 
1.156 
1.037 
1,251 
1.074 
1.099 

0.455 
1.261 
0.933 
1.599 
1.163 
0.226 
1.109 
0.857 

EtRFso 

1.528 
0.707 
1.377 
0.366 
0.084 
0.488 
0.217 
0.295 
0.150 
l-111 
1.100 
1.046 
1.612 
1.351 
1.219 
0.734 
0.456 
1.076 
1.075 
1.048 
1.432 
1.048 
1.237 
1.019 
1.263 
1.119 
1.169 
---=s= 
0.377 
1.219 
0.803 
1.274 
0.831 
0.240 
0.916 
0.807 

MIN 

0.400 
0.900 

0.100 
0.100 
0.050 
0.700 
0.700 

0.600 
0.600 

0.800 
0.700 

0.700 
0.700 
0.700 
0.500 
0.400 
0.500 
-s 
0.200 
0.700 
0.500 
0.800 
0.600 

0.800 
0.400 

%D 

3.8 
0.3 

1::: 
18.2 

f:i 

19":: 
5.0 

Z:f 

2:; 
13.7 
11.7 
12.7 

8.8 

1::: 
15.8 
18.7 
-7.0 

-;:3 
-4.2 
-6.4 

B-z 
17.3 

1::: 
20.3 
28.5 
-6.1 
17.3 

5.8 

(1) Cannot be separated from Diphenylamine 
All other compounds must meet a minimum RF@ of 0.010. 

FORM VII SV-2 

%D 
l- 

25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
=cI= 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 

v 

3/90 

372 m 



5B 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

;ab Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No.:-. :. :: SDG No.: 21359 

Lab File ID: S3303.D DFTPP Injection Date: 03/02/95 

Instrument ID: S DFTPP Injection Time: 1003 

I % RELATIVE 
m/e E-c 

51 

s; 

1;: 
197 
198 
199 
275 
365 
441 
442 
443 

ION ABUNDANCE CRITERIA ABUNDANCE 
zeplPlp-IPIPPle--3p--- ----- ---5------PP1III-----~==~===== w---w- IPPI=PwP=PII= 

30.0 - 80.0% of mass 198 
Less than 2.0% of mass 69 
Mass 69 relative abundance 
Less than 2.0% of mass 69 
25.0 - 75.0% of mass 198 
Less than 1.0% of mass 198 

bundance Base peak, 100% relative a 
5.0 to 9.0% of mass 198 
10.0 - 30.0% of mass 1: 
Greater than 0.75% of mass 198 
Present, but less than mass 443 
40.0 - 110.0% of mass 198 
15.0 - 24.0% of mass 442 

54.9 
0.0 ( O.O)l 

59.7 
0.4 ( 0.7)1 

39.8 

loo"*: 
6:6 

18.7 
1.39 
11.6 
75.6 
14.3 ( 19.0)2 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 

:4' 
05 
06 

:'8 
09 
10 
11 
12 
13 

i: 
16 
17 

EPA 
SAMPLE NO. 

===P===Px==P 
SSTDOSO 
LCS2 
LFSB040810 
SB05125145RE 
SB03185205RE ,’ 

. 

. 

, . 

. 

t . 

. 

. 

. 

. . 

t . 

. < 

. . 

4 

, . 

. < 

. 

. 

>age 01 of 01 

SAMPLEID FILE ID 
'=IIPPB=P=Pe P=IIPIIPPPPcI 
SSTDOSO S3304.D 
LCS:21359 S3305.D 
21361.01 S3310.D 
21361.02RA S3311.D 
21359.OlRA S3312.D 

FORM V SV 

DATE 
ANALYZED 

e=sc=I=P=== 
03/02/95 
03/02/95 
03/02/95 
03/02/95 
03/02/95 

m 
AZ&ZED 

z====z==m 
1018 
1056 
1344 
1419 
1453 

3/90 

155 



7B 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

LabName: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No.3: :. :: SDG No.: 21359 

Instrument ID: S Calibration Date: 03/02/95 Time: 1018 

Lab File ID: 53304-D Init.-Calibration Date(s): 03/01/95 

Init. Calibration Times: 0857 

COMPOUND 

Phenol 
bis(2-chloroethyl)Ether 
2-Chloro henol 
1,3-Dich orobenzene B 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methyl henol 
2,2'-0 Fa 

Y 
is(l-Chloropropane) 

4-Methy phenol 
N-Nitroso-di-n-propylamine- 
Eexachloroethane 
Nitrobenzene 

2-Nitrophenol 
2{&Dimethylphenol 
bls(2-Chlorbetho )methane- 
2,&Dichloropheno r 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Eexachlorobutadiene 
4-Chloro-3-Meth lphenol 
2-Meth '3; lnaphtha ene 
Hexach orocyclopentadiene 4; 
2,4,6-Trichlorophenol - 
2,4,5-Trichlorophenol 
2-Chlorona hthalene 
2-Nitroani ine )i 
Dimethylphthalx 
Acenaphthyle ne 
2,6-Dlnitrotolz tene 
3-Nitroaniline 

2,4-Dinitrophenol 
4iNitrophenol 
Dibenzofuran 
2,4-Dinitrotm b 

1.970 
1.606 
1.424 
1.495 
1.510 
1.394 
1.244 
1.925 
1.305 
1.249 
0.702 
0.499 
0.906 
0.205 
0.400 
0.566 
0.299 
0.324 
1.110 
0.483 
0.175 
0.379 
0.683 
0.385 
0.402 
0.427 
1.224 
0.528 
1.445 
2.029 
0.311 
0.381 
1.257 
0.116 
0.225 
1.723 
0.418 

RRFSO 

::*E 
1:288 
1.356 
1.404 
1.301 
1.223 
3.282 
1.312 

ii%f~ 
0:459 
0.818 
0.163 
0.334 
0.621 
0.276 
0.310 
1.086 
0.374 
0.181 
0.317 
0.698 
0.278 
0.300 
0.357 
1.091 
0.398 
1.205 
1.726 
0.238 
0.263 
1.164 
0.073 
0.077 
1.613 
0.324 

MIN 
%D 

Lz 
0.700 
0.800 
0,600 
0.500 
0.400 
0.700 

0.9 
-19.3 

9.5 
9.3 
7.1 
6.7 

0.600 
0.500 
0.300 
0.200 
0.400 
0.100 
0.200 
0.300 
0.200 
0.200 
0.700 

0.200 
0.400 

0.200 
0.200 
0.800 

0.4 
15.3 

i:: 
20.6 
16.4 
-9.7 

7.9 

i:: 
22.6 
-3.8 
16.5 

1.300 
0.200 

0.800 

10.9 
24.6 
16.7 
15.0 
23.4 

0.800 6.4 
0.200 22.5 

%D 

;z=i 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
1 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
) 
25.0 
25.0 
25.0 

25.0 
25.0 
b 
25.0 

5 
25.0 
25.0 

All other compounds must meet a minimum FUXF of 0.010. 

FORM VII SV-1 3190 

377 

I 

(II 

I 

V 

I 

v 

V 

I 

v 

I 

W 

m 

v 

I 

a 

W 



7c 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No..: : : SDG No.: 21359 

Instrument ID: S Calibration Date: 03/02/95 Time: 1018 

Lab File ID: S3304.D Init. Calibration Date(s): 03/01/95 

Init. Calibration Times: 0857 1117 

Diethylphthalate 
I 
1.589 

4-Chlorophenyl-phenylether- 0.710 .I_ 
Fluorene 1.413 
I-Nitroaniline 0.430 
4,6-Dinitro-2=methylphenol- 0.103 
N-Nitrosodiphen lamine (l)- 8-g:: 
4-Bromophenyl-p enylet'fier B 
Hexachlorobenzene : 0:298 
Pentachlorophenol 
Phenanthrene _ 
Anthracene 

phlzhalate 

0.187 
1.169 
1.155 
1.072 

11.626 
1.290 
1.413 
0.832 
0.523 
1.179 - --A 

Chrysene 

bis(2-Ethl 
lhexyl)phthalate- 

Di-n-octy phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

( 
bis]2-Ethylhexyl)phthalate-1 
I 
1 
1 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
P===IIP==IPP--=----II=Ipppp 

:- 

1.134 
1.167 
1.702 
1.289 
1.156 
1.037 
1.251 
1.074 
1.099 

Nitrobenzene-d5 0 
2-Fluorobipheny 
Terphenyl-d14 -ci 
Phenol-d5 -l 
2-Fluoror ahenol i 
2,4,6-Trlbromophenol 0 
2-Chlorophenol-d4-- ~~~ 1 

0 

RRFSO 
I =- 

1.514 
0.663 
1.319 
0.327 
0.080 
0.510 
0.201 
0.266 
0.117 
1.106 
1.030 
0.972 
1.327 
1.174 
1.431 
0.722 
0.442 
1.026 
1.085 
1.059 
1.512 
1.016 
1.378 
0.954 
1.148 
0.947 
0.959 

: ISEM 
0.377 
1.146 
0.952 
1.537 
0.983 
0.166 
1.042 
0.810 

.455 

.261 

.933 

.599 

.163 

.226 

.109 

.857 1,2-Dichlorobenzene-d4- 

MIN l 

0.400 
0.900 

0.100 
0.100 
0.050 
0.700 
0.700 

0.600 
0.600 

0.800 
0.700 

0.700 
0.700 
0.700 
0.500 
0.400 
0.500 

0.200 
0.700 
0.500 
0.800 
0.600 

0.800 
0.400 

9.3 
18.4 

9.0 25.0 
-1.3 25.0 
13.2 
15.4 
13.0 25.0 

4.4 25.0 

1'1:: 
21.2 25.0 

-19.2 25.0 
8.0 25.0 
8.3 25.0 

11.8 25.0 
12.8 25.0 

17.2 25.0 
9.1 25.0 

-2.0 25.0 
3.8 25.0 

15.5 25.0 
26.8 

6.0 25.0 
5.4 25.0 

(1) Cannot be separated from Diphenylamine 
All other compounds must meet a minimum BRF of 0.010. 

FORM VII SV-2 3/90 
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SEMIVOLATILE ORGANI:: ANALYSIS DATA SHEET 

I 

m 

SBLKl 
',ab Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No.::: :: SDG 

Matrix: (soil/water) SOIL 

No. : 21359 

Lab Sample ID: BLO22108S 

I 
I 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: S3285.D 

Level: (low/med) LOW Date Received: / / 

% Moisture: 0 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: 5OO(UL) Date Analyzed: 03/01/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/W Y pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

m;-;z-; --------Phenol ~~~ 
- - --------bis(~-~ Chloroethyl)Ether 

95-57-8---------2-, Chlorophenol 
541-73-l--------1,3-Dichlorobc enzene ~~ --- IO6-46-7-------- 1,4-Dichlorobenzene 
95-50-l---------1,2-Dichl orobenzene 
95-48-7 ---------20Methyl henol 
108-60-l --------2,29-oxy is(l-al fi 
106-44-5 --------4LMethylphexiol 

oropropane) - - 

621-64-7 --------N-Nitroso-di-n-propylamine- 
67-72-l---------Hexachloroethane 
98-95-3 ---------Nitrobenzene 
78-5g-1--.--y--- Isophorone- 
88-75-5---------2-Nitrophel 301 
105-67-9--------2,4-Dimethylpl henol 
111-91-l --------bls(Z-Chlora &thoxy')methane 

--------2,4iDichlorophenoi- 
- 

120-83-2 
120-82-l------- 1,2,4-Trichlorobenzene 
91-20-3 ---------Naphthalene 
106-47-8--------4-Chloroaniline 
87-68-3--------- Hexachlorobutadiene 
59-50-7 ---------4-Chloro-3-Meth lphenol 
91-57-6------ 2-Meth 

P 
I lnaphtha ene 

77-47-4 ---------Hexach oroc 
I 

clopentadiene 
88-06-2 ---------2,4,6-Trich orophenol - 
gl+g5-4--------- 2,4,5-Trichlorophenol 
91-58-7--------- 2-Chlorona hthalene 
88-74-4---------2-Nitroani ine f 
13I-II-3-------- Dimeth 1 
208-96-8-------m KR 

hthalate 
Acenap t ylene 

606-20-2-------- 2,6-Dmitrotoluene 
99-09-2---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
800 
330 
800 
330 
330 
330 
800 
330 

FORM I sv-1 3/90 
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,,I 0 

SEMIVOLATILE ORGAN& ANALYSIS DATA SHEET 

',ab Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No.>.-: :- SDG No. : 21359 

Matrix: (soil/water) SOIL Lab Sample ID: BL022108S 

Sample wt/vol: 30.0 (g/n&) G Lab File ID: S3285.D 

Level: (low/med) LOW Date Received: / / 

8 Moisture: 0 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: 5OO(UL) Date Analyzed: 03/01/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/W Y pH: 7.0 

CONCENTHATION UNITS: 
CAS NO.*- COMPOUND (ug/L or ug/Kg) UG/KG 

51-28-5 ---------2,4-Dinitrophenol 
lOO-02-7--------4-Nitrophenol 
132-64-9 --------Dibenzofuran 
121-14-2--------2,4-Dinitrotr 
84-66-2---------Diethylphthalate 
7005-72-3 -------4-Chlorop 

Luene 

henyl-phenylether~ 
86-73-7---------Fluorene- - - - - 
100-01-6 --------4-Nitroaniline 
534-52-l --------4,6-Dinitro-2-methylphenol 
86-30-6 ---------NiNitrosodiphen la&ine (1)x 
IOI-55-3-------- I-Bromophenyl-p enylether x 
118-74-1 --------Hexachlorobenzene 
87-86-5 ---------Pentachlorophenol 
85-Ol-8---------Phenanthrene 
120-12-7 --------Anthracene 
86-74-8 ---------Carbazole 
84-74-2-m------- Di-n-but lphthalate 

K 206-44-O--------Fluorant ene 
129-OO-O--------Pyrene 
85-68-7---------Butylbenz lphthalate 
g1-g4-1--------- 3,3'-Dich orobenzidine P 
56-55-3 ---------Benzo(a)anthracene 
218-Ol-9--------Chrysene 
117-81-7 --------bis(2-Ethylhexvl)phthalate 
117-84-O-------- Di-n-octylphth&&e 
205-99-2 --------Benzo(b)fluoranthene 
207-08-g --------Benzo(k)fluoranthene 

- 

50-32-8---------Benzo(a)pyrene 
1g+3g-+------- Indeno(l,2,3-cd)pyrene 
53-70-3--------- 
1g1-24-2------- 

Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

800 
800 
330 
330 
330 
330 
330 
800 
800 
330 
330 
330 
800 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

5% 
330 
330 
330 
330 
330 
330 

Q 

3/90 
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SEMIVOLATILE ORGANI:: ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

'ab Name: SWL-TULSA Contract: NUS 

firfi 3nm.r~ L'IU. 

I 
SBLKl 

Lab Code: SWOK Case No.: NUS SAS No.:'. :: :I SDG No.: 21359 

Matrix: (soil/water) SOIL Lab Sample ID: BL022108S 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: S3285.D 

Level: (low/med) LOW Date Received: / / 

% Moisture: 0 decanted: (Y/N) N Date Extracted:02/21/95 

Concentrated Extract Volume: 5OO(uL) Date Analyzed: 03/01/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/W Y pH: 7.0 

Number TICS found: 24 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER 
PDP=IPI--PPI 

1. 123-42-2 
2. 

43: 
5. 791-28-6 

4: 

;: 

1':: 

E: 
14. 

2: 

ii: 
19. 

22:: 

2: 
24. 

fZ: 

278: 

% 

COMPOUND NAME 
e-z=- 
2-Pentanone, 4-hydroxy-zz 
UNKNOWN ORGANIC ACID 
UNKNOWN 
UNKNOWN AMIDE 
Phosphine oxide, triphenyl- 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN ORGANIC ACID 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

i.izfJz 
UNKNOWN 
Unknown 
UNKNOWN 
Unknown 
UNKNOWN 
UNKNOWN 
Unknown 
UNKNOWN 
UNKNOWN 

FORM I SV-TIC 

RT 

3.941 
11.533 
15.557 
16.929 
18.157 
18.576 
19.009 
19.185 
19.375 
19.457 
19.660 
19.728 
19.823 
20.149 
21.275 
21.384 
22.198 
22.348 
22.484 
22.620 
22.701 
22.769 
22.837 
23.109 

EST. CONC. 
m--s- 

9800 
110 
100 
300 
890 

ii% 
83 

110 

3;: 

1:: 
130 

1;: 
210 
250 

21: 
150 

70 

1:: 

3/90 

404 



SEMIVOLATILE ORGANI:: ANALYSIS DATA SHEET 

Ub Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS' SAS No.:. :. .: SDG 

SBLK2 

No. : 21359 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: lOOO(UL) 

Injection Volume: 2.O(uL) 

Lab Sample ID: BL022201W 

Lab File ID: S3291.D 

Date Received: / / 

Date Extracted:02/22/95 

Date Analyzed: 03/02/95 

Dilution Factor: 1.0 

GPC Cleanup: (Y/W N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND W/L or ug/W UG/L 

108-95-2 --------phenol 
111-44-4 --------bis(2-Chloroethyl)Ether 
95-57-8---------2-Chloro henol 
541-73-l-------- 1,3-Dich orobenzene f 
106-46-7-------- 1,4-Dichlorobenzene 
g5-50-1--------- 1,2-Dichlorobenzene 
95-48-7 ---------2-Methyl henol 
108-60-1--------2,2’-0 Iii 

Y 
is(l-Chloropropane) 

106-44-5 --------4-Methy phenol 
621-64-7 --------N-Nitroso-di-n-propylamine 
67-72-l---------Hexachloroethane 

- 

98-95-3 ---------Nitrobenzene 
78-59-l-----T---Isophorone 
88-75-5---------2-Nitrophenol 
105-67-9--------2,4-Dimethylpf: Len01 
111-91-l --------bis(2-Chloroethoxy>methane- - 120-83-2-------- 2,IiDichlorophenol. 
12’)-82-1-------- 1,2,4-Trichlorobenzene 
91-20-3 ---------Naphthalene 
106-47-8--------4-Chloroanime 
87-68-3--------- Hexachlorobutadiene 
59-50-7 ---------4-Chloro-3-Meth lphenol 
91-57-6 ---------2-Meth 

I 
lnaphtha ene T 

77-47-4 ---------Hexach oroc 
I 

clopentadiene 
88-06-2 ---------2,4,6-Trich orophenol - 
g5-g+4--------- 2,4,5-Trichloro henol - 91-58-7-e------- f 2-Chlorona htha ene 
88-74-4---------2-Nitroani ine P 

Dimethylphthalate 
~~ ~~- 131-ll-3-------- 

ne 
ene 

208-96-8 --------Acenaphthyle 
606-20-2--------2,6-DinitrotolG 
99-09-2---------3-Nitroaniline 
83-32-9 ---------Acenaphthene 

25 
10 

FORM I SV-1 3/90 
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SEMIVOLATILE ORGAN& ANALYSIS DATA SHEET 

'a.b Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS SAS No,:: : :: -I SDG No.: 21359 

Matrix: (soil/water) WATER Lab Sample ID: BLO222OlW 

Sample wt/vol: 1000 (g/la) ML Lab File ID: S3291.D 

Level: .(low/med) LOW Date Received: / / 

% Moisture: decanted: (Y/N)- Date Extracted:02/22/95 

Concentrated Extract Volume: 1000(a) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/W N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND W/L or w/Kg) UG/L 

51-28-5 ---------2,4=Dinitrophenol 
100-02-7 --------4;Nitrophenol 
;;;-;t-;--------Dibenzofuran 

- - --------2,4-Dinitrota 
84-66-2 ---------Diethylphthalate 
7005-72-3 -------4-Chlorophenyl-phenylether- 
86-73-7---------Fluorene 
100-01-6 --------4-Nitroaniline 
534-52-l --------4,6-Dinitro-2-methylphenol 
86-30-6 ---------N-Nitrosodiphen lamine 

K 
(l)- 

101-55-3 --------4-Bromophenyl-p enyletherz - 118-74-l-------- Hexachlorobenzene 
87-86-5 ---------Pentachlorophenol 
85-01-e ---------Phenanthrene 
120-12-7 --------Anthracene 
86-74-8---------Carbazole 
84-74-2 ---------Di-n-but lphthalate 
206-44-o K --------Fluorant ene 
129-00-O --------Pyrene 
85-68-7 ---------Butylbenz lphth alate 
gl-g&l--------- 3,3'-Dich orobenzidine I 
56-55-3 ---------Benzo(a)anthracene 
218-01-g --------Chrysene 
117-81-7 - 
117-84-O 

--------bis(2-Ethflhexyl)phthalate 
--------Di-n-o&y phthalate 

205-99-2 --------Benzo(b)fluoranthene 
207-08-g --------Benzo(k)fluoranthene 
50-32-8---------Benzo(a)pyrene 
1g3-3g-5-------- Indeno(l,2,3-cd)pyrene 
53-70-3--------- 
191-24-2 

Dibenz(a,h)anthracene 
--------Benzo(g,h,l)perylene 

- 

25 
25 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 3/90 
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SEMIVOLATILE ORGANI;: ANALYSIS DATA SHEET 
Lrn anru- mu. 

TENTATIVELY IDENTIFIED COMPOUNDS 
SBLKZ 

;ab Name: SWL-TULSA Contract: NDS 

Lab Code: SWOK Case No.: NUS SAS No. : : --. SDG No.: 21359 

Matrix: (soil/water) WATER Lab Sample ID: BL022201W 

Sample wt/vol: 1000 (dfi) ML Lab File ID: S3291.D 

Level: (low/med) LOW Date Received: / / 

% Moisture: decanted: (Y/N)- Date Extracted:02/22/95 

Concentrated Extract Volume: lOOO(uL) Date Analyzed: 03/02/95 

Injection Volume: 2.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/W N- pH: 7.0 

CONCENTRATION UNITS: 
Number TICS found: 24 W/L or v/Kg) uG/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
=IPIPIIIIPP--I ---P--x- =- =scpIIPIPI-II POPIII 

:: UNKNOWN UNKNOWN 16.258 16.312 ii : 
3. 791-28-6 Phosphine oxide, triphenyl- 18.142 
i: UNKNOWN UNKNOWN 20.047 19.630 4 3 

NJ 
J 

5: UNKNOWN UNKNOWN 20.114 20.181 5 5 J 

9": UNKNOWN UNKNOWN 20.424 20.450 : i 

it: 
UNKNOWN 20.518 z 

20.585 i 
12. iiiE%E 20.639 9 

ii: 
UNKNOWN 20.693 ; 
UNKNOWN 20.854 s J 

15. UNKNOWN 20.908 16. UNKNOWN 21.029 i i 
17. UNKNOWN 21.097 2 J 
18. UNKNOWN 21.232 J 

21:: UNKNOWN UNKNOWN 21.272 22.417 s 
;21: UNKNOWN UNKNOWN 22.660 22.863 1: 

i 
J 

$2 UNKNOWN UNKNOWN 23.065 23.214 4' 2 : J 

E: 
27. 
28. 
29. 
30. 

FORM I SV-TIC 3/90 
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WATER SEMIVOLATIE SURROGATE RECOVERY 

Lab Name: SWL-TULSA Contract: NUS 

Lab Code: SWOK Case No.: NUS S&S No-i':: .: SDG No.: 21359 

EPA 
SAMPLE NO. 

Ptp==lsX=IPI 
SBLR2 
LCSD2 
RB-01 
LCs2 

PI-P== 

f f 
54 
67 

Sl (NBZ) 
s2 (FBP) 
S3 (TPH) 

= Nitrobenzene-d5 
= 2-Fluorobiphenyl 
= Terphenyl-dl4 
= Phenol-d5 

S6 (TBP 
s7 (2CP 
S8 (DCB 

e--c 

88 
81 
74 
82 

s6 -ST- 
(TBP)# (2CP)# 
mz=s:-= rsrz=e 

2; 3; 
56 74 
76 77 

QC LIMITS 

= 2-Fluorophenol 
= 2,4,6-Tribromophenol 

2-Chloro henol-d4 
(10-123) 

= 
= 1,2-Dich orobenzene-d4 f 

(33-110) 
(16-110) 

(advisory) 
(advisory) 

# Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate diluted out 

3age 01 of 01 
FORM II SV-1 



2D 
SOIL SEMIVOLATILE SURROGATE RECOVERY 

Sab Name: SWL-TULSA 

Lab Code: SWOK 

Level:(low/med) LOW 

Contract: NDS 

SASNo.i .- Case No.: NUS SDG No.: 21359 

TOT 
OUT 
SZ== 

: 
0 

0” 
0 
0 

==5=== 
73 
64 
58 
60 

f; 
79 

(2& 
EPA 

SAMPLE NO. 
=IPzP-P=P== 
SBLKl 
LCSl 
SB05125145 
SB03185205 
LFSB040810 
SB05125145RE 
SB03185205RE 

78 

:; 

:: 
63 
62 

7”: 
59 

s: 
58 
67 

QC LIMITS 
= Nitrobenzene-d5 
= 2-Fluorobiphenyl 
= Terphenyl-dl4 
= Phenol-d5 
= 2-Fluorophenol 
= 2,4,6-Tribromophenol 
= 2-Chloro henol-d4 
= 1,2-Dich orobenzene-d4 '1 

(advisory) 
(advisory) . 

8 Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate diluted out 

01 of 01 
FORE II SV-2 

Page 
3190 

148 



Data File: /chem/s.i/s950301e.b/s3296.d 
Report Date: 03-Mar-1995 09:Ol 

Southwest Laboratory of Oklahoma 

RECOVERY REPoR+ :’ -’ 

Client Name: NUS Client SDG: s950301e.b 
Sample Matrix: SOLID Fraction: SV 
Client ID: LCS{ Level: LOW 
Data Type: MS DATA SampleType: MS 
SpikeLIst File: SoilMsd.spk Quant Type: ISTD 
Method Fi3.e: /chem/s.i/s950301e.b/BNA39OEPA.m 
Mist Info: MS515**1NSTS*NUS*LCS:21361+306/.5ML/2DL* 

SPIRE COMPOUND 

9 

2’: 
31 
44 
47 
48 

2 

Phenol 2500.00 1665.47 66.62 26-90 
2-Chlorophenol 2500.00 1519.42 60.78 25-102 
1,4-Dichlorobenzen 1666.66 1099.51 65.97 28-104 
N-Nitroso-di-n- ro 1666.66 58.92 41-126 
1,2,4-Trichloro en E 

981.97 
1666.66 1004.95 60.30 38-107 

4-Chloro-3-Methylp 2500.00 1403.66 56.15 26-103 
Acenaphthene 1666.66 1026.92 61.62 31-137 
4-Nitrophenol 2500.00 1258.46 50.34 11-114 
2,4-Dinitrotoluene 1666.66 802'.62 48.16 28-89 
Pentachlorophenol 2500.00 859.11 34.36 17-109 
Pyrene 1666.66 1159.05 69.54 35-142 

SURROGATE COMPOUND 

$ 2 - Fluorophenol 
t 2' 5 2-Chlorophenol-d4 Phenol-d5 

$ 10 1,2-Dichlorobenzen 
$ 18 Nitrobenzene-d5 
$ 36 2-Fluorobiphenyl 
$ 55 
$ 

2,4,6-Tribromophen 
66 Terphenyl-d14 

AMOUNT 
ADDED 
&Kg 

AMOUNT AMOUNT 
ADDED RECOVERED 
'w/Kg ‘w/Kg 

2500.00 
2500.00 
2500.00 
1666.66 
1666.66 
1666.66 
2500.00 
1666.66 

AMOUNT 
RECOVERED 

w/Kg 

969 00 
:668:15 
1687.29 
1231.49 
1181.96 
1074.02 
1172.94 
1212.90 

% 
RECOVERED 

% 
RECOVERED 

8 6 
:6-;3 
67149 
73.89 
70.92 
64.44 
46.92 
72.77 

t - Values outside of'QC limits 
Spike Recovery: 0 out of 19 outside limits 

0 out of 19 not found 

LIMITS 

LIMITS 

25-1121 
24-113 
20-130 
20-130 
23-120 
30-115 
19-122 
18-137 

m 

/ 
I 

m 



3c 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIRE DUPLICATE RECOVERY 

*ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: NUS 

Matrix Spike - EPA Sample No.: LCS2 

COMPOUND 
=-PPIP==IPIsI=Ic=~~-= 

Phenol 
2-Chloro henol 
1,4-Dich orobenzene f 
N-Nitroso-di-n- rap.(l) 
1,2,4-Trichloro enzene E 
4-Chloro-3-Methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

COMPOUND 
=PI=P====Pr====IPIII3 

Phenol 
2-Chloro henol 

. 

1,4-Dich orobenzene !t 
N-Nitroso-di-n- rap.(l) 
1,2,4-Trichloro enzene F3 
4-Chloro-3-Methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

SPIRE 
ADDED 

,~"e- 
7s 

;: 
50 
50 

;: 
75 
50 
75 
50 

Contract: NUS 

SAS No.:‘ :. .: SDG No.: 21359 

SAMPLE 
CONCENTRATION 

ml/L) -==w=--=3 

: 
0 

ii 

x 

x 
0 
0 

MSD 
ZONCENTRATION 

(ug/L) cP=sPIPIIIs- 
53 
55 

:: 
33 
50 
31 

:4' 
22 
40 

CONCE!&TION 

c3-- ==.--3oes -- 

71 
I I 

12 
73 6 t; 

QC. 
LIMITS 

REC. ----- ---- 
12-110 
27-123 
36- 97 
41-116 
39- 98 
23- 97 
46-118 
lo- 80 
24- 96 

9-103 
26-127 

MSD 
QC LI! 

&# zD# RPD 

. . 

MITS 
REC. 

-I 
12-110 
27-123 
36- 97 
41-116 
39- 98 
23- 97 
46-118 
lo- 80 
24- 96 

9-103 
26-127 

(1) N-Nitroso-di-n-propylamine 

# Column to be used to flaq recovery and RPD values with an asterisk 
* Values outside of QC linuts 

RPD: 3 out of 11 outside limits 
Spike Recovery: 0 out of 22 outside limits 

COMMENTS : 

FORM III SV-1 3/90 
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8B 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

LabName: SW&TULSA 

Lab Code: SWOK Case No.: NUS 

Lab File ID (Standard): S3277.D 

Instrument ID: S 

Contract: NUS 
SAS N;.;': -1 SDG No.: 21359 

Date Analyzed: 03/01/95 

Time Analyzed: 1842 

Lp===--= 

12 HOUR STD 
UPPER LIMIT 
LOmR LIMIT 

c=s=-3===== 
EPA SAMPLE 

No. 
-m-s- 
SBLKl 
LCSl 
SB05125145 
SB03185205 
SBLE2 
LCSDZ 
RB-01 

46817 
93634 
23408 

========c--3 

Is-l-ma 

. $6975 

67126 
51606 

RT i 
===*ez= 

5.83 
6.33 
5.33 

===z:c== 

-PIcmI= 

5.85 
5.85 

/ 5.83 
b 5.83 

5.83 
5.83 
5.83 

ISZ(NPT) 
AREAi 

CP-- 
163703 
327406 

81852 
e=-P=zsz= 

282710 

234074 
223787 

RT # 
LplpMI 

7.73 
8.23 
7.23 

-==I== 

IS3(ANT) 
AREA# 

101235 
202470 

50618 

RT # 

10.69 
11.19 
10.19 

s----z 

7.75 
7.75 
7.74 

' 7.74 
7.74 
7.74 
7.73 

181966 

185230 10.70 
171350 10.71 
166722 10.70 

10.71 
10.71 

b10.71 
10.71 

IS1 (DCB) = 1,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-d8 
IS3 (ANT) = Acenaphthene-d10 

AREA UPPER LIMIT = +lOO% of internal standard area 
AREA LOWER LIMIT - - 50% of inteknal standard area 
RT UPPER LIMIT = + 0.50 minutes of internal standard RT 
RT LOWER LIMIT = - 0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

page 01 of 01 
FORM VIII SV-1 3/90 Y 
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8C 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: NUS 

Lab File ID (Standard): S3277.D 

Instrument ID: S 

14 
15 
16 

;;: 
19 
20 

4: 

‘D=IIPILI-I 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

r==x======P= 
EPA SAMPLE 

No. 
P?cD-=IIYs=' 
SBLKl 
LCSl 
SB05125145 
SB03185205 
SBLK2 
LCSDZ 
RH-01 

ISB(PHN) 
ARE?L# 

-=s===- 
197915 
395830 

98958 
Iz==zs:-==z 

=z===P=-m 

330296 

285805 
306454 

RT # 

13.23 
13.73 
12.73 

==z=s== 

m-s== 

13.25 
13.25 
13.25 

b 13.25 
13.25 
13.25 
13.24 

Contract: NUS 

SAS No. :‘ .'. .' SDG No.: 21359 

Date Analyzed: 03/01/95 

Time Analyzed: 1842 

ISS(CRY) 
A.-Ad 

w-- 
231004 
462008 
115502 

s:=-====- 

291300 

279265 
305045 

RT # 
P-I== 

17.86 
18.36 
17.36 

m=e--==3: 

==tp- 
17.89 
17.89 
17.87 

I 17.87 
17.89 
17.88 
17.88 

IS6 (P 
MAY)* 

=m=It-Z 
-291333 
582666 
145666 

354025 

369327 
338778 
360048 

RT # 
--ZCL: 

20.23 
20.73 
19.73 

==x==== 

w===== 

20.26 
20.27 
20.26 
20.24 
20,25 
20.25 
20.25 

IS4 (PHN) = Phenanthrene-dl0 
IS5 (CRY) = Chrysene-dl2 
IS6 (PRY) = Perylene-dl2 

AREA UPPER LIMIT = +lOO% of internal standard area 
ARHA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = + 0.50 minutes of internal standard RT 
RT LOWER LIMIT = - 0.50 minutes of internal standard RT 

8 Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

rage 01 of 01 
FORM VIII SV-2 3/90 , 
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8B 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: NUS 

Lab File ID (Standard): S3304.D 

Instrument ID: S 

Contract: NUS 

s= No,;.' :: -1 SDG No.: 21359 

Date Analyzed: 03/02/95 

Time Analyzed: 1018 

c=I=IIPIPIIP 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

IPII=I=mPII 
EPA SAMPLE 

No. 
m=====:p-== 
LCS2 
LFSB040810 
SB05125145RE 
SB03185205RE 

ISl(DC ) 
AFu3AB # 

--PDPP 

43499 
86998 
21750 

~=~~=PIIP= 

==--x- 
43984 * ti!i!% 711 

- 

RT # 
--=a 

5.74 
6.24 
5.24 

P==aCt- 

-- 
154441 
308882 

77220 
-e---e: 

166316 

RT # 

7.63 
8.13 
7.13 

=a-== 

e--M 

7.63 
7.63 

) 7.63 
b 7.63 

IS3(AN 
AREAT)# 

ah-'--=m= 
93333 

186666 
46666 

z-pf==- 

85871 

RT # 

10.57 
11.07 
10.07 

====I- 

z=se--s 
10.58 
10.58 

'10.58 
10.58 

IS1 (DCB) = 1,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-d8 
IS3 (ANT) = Acenaphthene-dl0 

AREA UPPER LIMIT = +lOO% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT - + 0.50 minutes of internal standard RT 
RT LOWER LIMIT = - 0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

?age 01 of 01 
FORM VIII 'SV-1 
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8C 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

;ab Name: SNL-TULSA 

Lab Code: SWOK Case No.: NUS 

Lab File ID (Standard): S3304.D 

Contract: NUS 

SAS No. i .: SDG No.: 21359 

Date Analyzed: 03/02/95 

Instrument ID: S Time Analyzed: 1018 

166581 
333162 

. - - 83290 

RT # 
e---L: 

13.12 
13.62 
12.62 

==a==== 

xi 
03 

E 
06 
07 
08 
09 

t: 
12 
13 
14 
15 
16 
17 
18 

:'o 
21 
22 

PPIIIPIIPIPI 

12 HOUR STD 
UPPER LIMIT 
LONER LIMIT 

zP====P====P 
EPA SAMPLE 

No. 
DIP===P=-PP 
LCS2 
LFSB040810 
SB05125145RE 
SB03185205RE 

cP====-= 

142701 

4r# 

13.11 
13.13 

, 13.13 
13.13 

. 

IS4 (PHN) = Phenanthrene-dl0 
IS5 (CRY) = Chrysene-dl2 
IS6 (PRY) = Perylene-d12 

ISS(CRY) 
AREAI 

PpL=-pP=== 
143374 
286748 

71687 
e-w---== 

==e==IP=== --s== 
114348 17.73 
152004 17.74 
271947 17.74 
192146 17.74 

RT # 
=-=a== 

17.74 
18.24 
17.24 

-==I== 

IS6(P Y) 
AHEL 

162349 
324698 

81174 
==:-m====5r: 

RT # 
-=w=3: 

20.09 
20.59 
19.59 

c====== 

134793 20.08 
177414 20.09 
320865 20.09 
220752 20.09 

ARFA UPPER LIMIT = +lOO% of internal standard area 
AREA LONER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = + 0.50 minutes of internal standard RT 
RT LONER LIMIT = - 0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

Iage 01 of 01 
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2E 
- WATER PESTICIDE SURROGATE RECOVERY 

Lab Name: SWL-TULSA Contract: PEST PCB 
.J 

J Code: SWOK Case No.: NUSl SAS No.: SDG No.: 21359 

GC Column(l): DB-1701 ID: 0.32(m) GC Colu&2):- DB-17 ID: 0.32(mm) 

I EPA !TCX 1;TCX 2iDCB 1 
t SAMPLE NO. I%REC #'I%REC fl%REC # 
I ----~~ 

0l:PBLKWX 
I 

66 I 
, I 

74 1 84 
021LCSDW 

i 
96 80 ; 112 

OS~LCSW 86 I 79 f 96 
04tRB-01 i 60 I 64 : 92 

I ! ! 
I I I I 

page 1 of 1 

DCB 2;OTHER 
%REC #I (1) 
======I====== 

78 I 
109 f 

92 1 
85 i 

f 

TCX = Tetrachloro-m-xylene 
DCB = Decachlorobiphenyl 

ADVISORY 
QC LIMITS 
( 60-15&j, 
( 60-150) 

#'Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate diluted out 

OTHER iTOT 
(2) lOUTi 

------l---I ------ --- 
3 t .*i 

I 0: 
I Ol 
i 0; 
I I 

FORM II PEST-l 



2F 
SOIL PESTICIDE SURROGATE RECOVERY 

Lab Name: SWL-TULSA Contract: PEST PCB 

J Code: SWOK Case No.: NUSl SAS No.: SDG No.: 21359 

GC Column(l): DB-17 ID: 0.32(1nm) GC Column(2):.DB-1701 ID: 0.32(m) 

I EPA ;TCX l!TCX 21DCB l!DCB 21OTHER 
I SAMPLE NO. px #~%REC p!wmc ##EC #I (1) 
I------------ ------I------I------ ------------ i 

------)------I ------ 
1 
---0-0 

01, PBLKSE 1 f 70 i 
I 

75 
I 

92 1 89 I 
02 ILC0228SBl I 62 70 90 ; 85 I 
03 ILC0228SB2 I 70 I 76 i 100 ; 95 I 
04:LD0228SBl ) 68 I 75 I 95 i 90 I 
05 +D0228SB2 I 69 I 

I 
72 I 98 I 92 I I 

06!LF-SB04-08101 62 
07;LFSB031852051 60 ! 

68 ; 87 f 84 I 

08;LFSB05125145; 69 I 
67 ) 88 I 82 ( 

i 
76 ( 92 ; 91 ; 

I -I I I I 

ADVISORY 
QC LIMITS 

TCX = Tetrachloro-m-xylene ( 60-150) 
DCB = Decachlorobiphenyl ( 60-150) 

# Column to be used to flag recovery values _ _ -. _ 

DTHER iTOT; 
(2) iOUT; 

------I---I ------ -0. 
I Oi 
1 0’ 

i 
0: 
0: 

1 0; 
I Ol 
I 0: 
i 

i 

0: 
I 

-I 

* Values outside of contract required QC limits 
D Surrogate diluted out 

page 1 of 1 
FORM II PEST-2 3484 



3LCC 
WATER PESTICIDE LABORATORY CONTROL SPIKE RECOVERY FORM 

Lab Name: SWL-TULSA Contract: PEST-PCB 

a Code: SWOK Case No: NUSl SDG No: 21359 

Lab Sample ID: LCSW . LCS Lot No: 12-220-S 
LCS Aliquot: 1000 mL Date Extracted: 02/21/95 
Cont. Extract Volume: 10000 uL Date Analyzed: 02/25/95 
Injection Vol: 1.00 uL ' * Dilution Factor: 1.00 
Sulfur Cleanup:(y/n) N pH: 7.00 

Instrument ID(l) : HP-08A GC Column(l) :DB-1701 ID:.32mn 

i 
#louNT I 

I 
I 

; ADDED , 
COMPOUND 

! =p--. 
I (w/L) I 

----DIIPDts.=P-I pLIce=ms= 
t I 
, gamma-BHC (Lindane)-i .50 ( 
i Heptachlor 4 .50 1 
( Aldrin I .fO f 
I Dieldrin 
I Endrin i 

1.00 t 
1.00 I 

; 4,4'-DDT I 1.00 ; 
! i I 

AMOUNT C 
RECOVERED I 
tug/L) i 

.360 i 

.380 I 

.370 I 

.770 .780 i 

.830 i I 

PC 
iLIMITS 

OHEC i: 
ws=aPtP=llPI=IPI 

72 j56-123 
76 140-131 
74 140-120 
77 152-126 
78 156-121 
83 138-127 

! I i 

Instrument ID(2) : HP-OBB GC Column(Z) : DB-1701 ID:.32mm 

i 
#'lOUNT ; AMOUNT i 1 QC I 

i 
; ADDED f RECOVERED ; !LIMITSi 

COMPOUND I OWL) f OWL) 1% REC #I f I--------------------~~~~~~~----- I--------------I---------I *-------------- I --------------,--------- I r===== 1 t 
i , gamma-BHC (Lindane) - 
i Heptachlor 
i Aldrin 
( Dieldrin 
I Endrin 
; 4,4'-DDT 
I 

# Column to be used to 

.50 i .350 I 70 156-1233 

.50 ( .380 I 76 (40-1311 

.50 1 .360 I 72 140-1201 
1.00 i .710 I 71 152-126; 
1.00 ; .730 I 73 156-121: 
1.00 I .770 I 77 138-127: 

I ! I I 

'lag recovery and RPD values with an asterisk -. _ 
l Values outside of QC limits 

LCS Recovery:0 Outside limits out of 12 total. 

COMMENTS: : 

m 

I 

I 

I 

m 

Y 

Q 

I 

m 

m 

m 

m 
: 

FORM III LCP 



3LCC 
WATER PESTICIDE LABORATORY CONTROL SPIKE RECOVERY FORM 

Lab Name: SWL-TULSA Contract: PEST-PCB 

3 Code: SWOK Case No: NUSl SDG No: 21359 

Lab Sample ID: LCSDW LCS Lot No: 12-220-S 
LCS Aliquot: 1000 mL Date Extracted: 02/21/95 
Cont. Extract Volume: 10000 UL Date Analyzed: 02/25/95 
Injection Vol: 1.00 uL Dilution Factor: 1.00 
Sulfur Cleanup:(y/n) N pH: 7.00 

Instrument ID(l) : BP-OBA GC Column(l) :DB-1701 ID:.32mm 

t #MOUNT : AMOUNT I 

! I ADDED ; RECOVERED 1 

I COMPOUND I OWL) I (w/L) I%,, # 
I-------------------------------- ._-____________--___-------- !I====zE=EIP==' j===-- 

gamma-BHC (Lindane)- 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4 '-DDT 

.50 i .390 t 78 

.50 ) .390 I 78 

.50 ; .390 I 78 
1.00 I .830 I 83 
1.00 i .840 ! 84 
1.00 : .900 i 90 

I 
i I I 

QC I 
LIMITS! 

I ------ I Mm---- 
56-1231 
40-131: 
40-120; 
52-1261 
56-1211 
38-127; 

I 

Instrument ‘ID(2) : HP-OBB GC Column(2) :-DB-1701 ID:.32mm 

I #MOUNT I I 

I ; ADDED I 
AMOUNT 

! 
I QC ' 

I (w/L) i 
RECOVERED ;LIMITS 

f COMPOUND (w/L) I% REC if! 
,--------------------------m----e ~-------~~----~ 
I 

i---------l------ --------------------------------,---w--------- ---------, 

i Heptachlor gamma-BHC (Lindane)-! 
.50 

; 1 
.390 

i 
.50 .390 i 

78 

I 
78 156-123 (40-131 

i Aldrin .50 ; .370 74 140-120 
) Dieldrin i 1.00 ; .770 I 77 152-126 
I Endrin I 1.00 I .830 i 83 156-121 
; 4,4'-DDT i 1.00 1 .850 I 85 138-127 
I I I I I 

P Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

LCS Recovery:0 Outside limits out of 12 total. 

COMMENTS: : 
. . 

FORM III LCP 



3LCC 
SOIL PESTICIDE LABORATORY CONTROL SPIRE RECOVERY FORM 

Lab Name: SWL-TULSA Contract: PEST-PCB 

J Code: SWOK Case No: NUSl SDG No: 21359 

Lab Sample ID: LC0228SBl LCS Lot No: 12-220-5 
LCS Aliquot: 30 g Date Extracted: 02/28/95 
Cont. Extract Volume: 5000 UL Date Analyzed: 03/06/95 
Injection Vol: 1.00 uL Dilution Factor:l.OO 
Sulfur Cleanup:(y/n) N pH: 7.00 

Instruplent ID(l) : HP-04A GC Coluxnn(1) :DB-17 ID:.353mm 

I ; AMOUNT I AMOUNT C 

I 1 ADDED I RECOVERED I 

i COMPOUND I 
i tug/W) I wg/w i 

I----------=--------------------- 
,---------- 

l---------------l 

i 
,“-‘----------, 

I gamma-BHC (Lindane)-t 16.7 1 11.5 i 
i Heptachlor I' 16.7 I' 12.7 I 

I Aldrin I 16.7 i 12.6 i 
I Dieldrln I 33.3 I 24.8 I 

I Endrin I 33.3 1 26.7 ; 4,4'-DDT I 
1. 

33.3 i 30.2 i 
I 
i 

I I 
I i I 

%REC # 

69 
76 
76 
74 
80 
91 

QC I 
LIMITS: 

I 

II 

Y 

I, 

56-123: 
I 40-131, 

40-1201 
52-1261 
56-121; 
38-1271 

I 

m 

u 

. .strument ID(2) : HP-04B GC Column(Z) : DB-1701 ID:.32mm 

I IAMOUNT 1 AMOUNT I 

f 
I QC ’ 

I f ADDED I RECOVERED ~LIMITS~ 
I COMPOUND I (ug/Kg) I ( WKg 1 1% REX #'i I I-----------------------------m------~ ,,,-,,-,--,----,,,,-------------l=L-========~========= I ------ I ------ 
I , gamma-BHC (Lindane)-I 16.7 1 10.9 I 65 j56-123 I 
i Heptachlor I 16.7 1 11.3 ! 68 ;40-131j 
I Aldrin 
1 Dieldrin i 

16.7 i 11.4 1 68 140-1201 

t 
33.3 f 23.3 70 152-1261 

I Endrin 
I 

33.3 ; 24.3 i 73 156-121: 
; 4,4'-DDT 33.3 i 23.7 i 71 138-127; 
I i I i I I 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

LCS Recovery:0 outside limits out of 12 total. 

COMMENTS: : 

II 

I 

: 

FORM III LCP 

Y 



3LCC 
SOIL PESTICIDE LABORATORY CONTROL SPIKE RECOVERY FORM 

Lab Name: SWL-TULSA Contract: PEST-PCB 

kt Code: SWOK Case No: NUSl SDG No: 21359 

Lab Sample ID: LD0228SBl LCS Lot No: i2-220-5 
LCS Aliquot: 30 g Date Extracted: 02/28/95 
Cone. Extract Volume: 5000 UL Date Analyzed: 03/06/95 
Injection Vol: 1.00 UL Dilution Factor:l.OO 
Sulfur Cleanup:(y/n) N pH: 7.00 

Instrument ID(l) : HP-04A GC Column(l) :DB-17 ID:.353mm 

I piMouNT ; AMOUNT I 

RECOVERED i 
’ QC : 

I 1 ADDED I ~LIMITS; 
I COMPOUND 1 (w/Kg) ! ('w/W 1% REC #( I I-------------------------------- i--------------l ===I===== w-s--- I --a--- 
I 
------'---'------------"'--'---i---~~-,-~~~~-------~~~l I 

gamma-BHC (Lindane)-t 16.7 : 13.4 I 80 ! , 156-123, 
I Heptachlor I 16.7 ) 14.5 

I 

I 
87 ;40-131; 

i Aldrin I 16.7 1 14.3 86 ;40-1201 
I Dieldrin I 33.3 ; 28.3 I 85 152-126; 
( Endrin . ! 33.3 I 31.0 I 93 156-1211 
1 4,4'-DDT I 33.3 I 33.9 i 102 138-1271 
I I I I I I 

strument ID(2) : HP-04B GC Column(2) : DB-1701 ID:.32mm 

I #MOUNT I AMOUNT I 
i i 

’ QC I- 
i 

I ADDED RECOVERED ~LIMITS~ 

I 
COMPOUND I (ug/W) ! ( w/Kg 1 I% REC #I i '--------------I==------- ================================,--------------, I ------ I 

I 
gamma-BHC (Lindane)-f 16.7 i 

12.6 I 
I 

76 
, 

j56-123, f 
I Heptachlor I 16.7 ; 13.1 I 79 140-1311 
f Aldrin I 16.7 1 13.0 1 78 ;40-1201 
f Dieldrm i 33.3 ; 26.5 I 80 152-1261 
i Endrin 

1 
33.3 I 27.7 I 83 156-121; 

; 4,4'-DDT 
i 

33.3 1 26.2 I 79 138-1271 
I I I I 

I I 

# Column to be used to 'flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

LCS Recovery:0 outside limits out of 12 total. 

COMMENTS : : 
. 

FORM III LCP 
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3LCC 
SOIL PCB LABORATORY CONTROL SPIKE RECOVERY 

Lab 

J 

Lab 
LCS 

Name : SWL-TULSA 

Code: SWOK Case 

Sample ID: LC0228SB2 
Aliquot:30.0g 

No: 

Cont. Extract Volume: 5000 uL 
Injection Volume: 1.0'0 uL 
Sulfur Cleanup:(y/n) N 

Instrument ID(l) : HP-04A GC 

Contract: PEST-PCB 

NUSl SDG No: 21359 

LCS Lot No: 12-236-5 
Date Extracted: 02/28/95 
Date Analyzed: 03/06/95 
Dilution Factor:l.OO 
pH: 7.00 

Column(l) :DB-1701 ID:.32mm 

I #MOUNT I AMOUNT I ’ QC : 
I I ADDED I I 

I COMPOUND I ('w/Kg)' i 
RECOVERED ~LIMITS; 
( w/Kg) 1% REC #I I 

I---------- -----------===========-~~-====~= k-nrmrs-zrrrrx~ ----a- IPI=r’=P+----- I 

! Arochlor 1016 ! 400 I I 
800 1 

236 I 59 156-123, 
I Arochlor 1260 i 

499 
i 

62 ~40-131~ 
I I I 

i i i i i i 

Instrument ID(2) : HP-OlB GC Column(2) : DB-1701 ID:.53mxn 

I 
I 

COMPOUND 

1 Arochlor 1016 
f Arochlor 1260 . t 
I 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

LCS Recovery:1 outside limits out of 4 total. 

COMMENTS: : 
. 

FORM III LCP 

II 

II 

ml 

Y 

m 

I 
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8, / ,, 

3LCC 
SOIL PCB LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: SWL-TULSA Contract: PEST-PCB 

3 Code: SWOK Case No: NUSl SDG No: 21359 

Lab Sample ID: LD0228SB2 LCS Lot No: 12-236-5 
LCS Aliquot:30.0g Date Extracted: 02/28/95 
Cont. Extract Volume: 5000 uL Date Analyzed: 03/06/95 
Injection Volume: 1.00 uL Dilution Factor:l.OO 
Sulfur Cleanup:(y/n) N pH: 7.00 

Instrument ID(l) : HP-O4A GC Column(l) :DB-1701 ID:.32mm 

I #MOUNT I 
i 

; ADDED I 
AMOUNT 
RECOVERED 

I COMPOUND I (w/Kg) i ( w/w 1 

i Arochlor 1016 
i Arochlor 1260 
I 

I 400 i 237 
I 800 I 499 
I I 

i i I 

I QC 
;LIMITS 

%REC #I 
---------I------ --------- --w-w- 

59 j56-123 
62 140-131 

I 

Instrument ID(2) : HP-OlB GC Column(Z) : DB-1701 IDf.53mn 

RECOVERED 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

LCS Recovery:1 outside limits out of 4 total. 

COMMENTS: : 
. 

FORM III LCP 

491 



6E 
PESTICIDE INITIAL CALIBRATION OF SINGLE COMPONENT ANALYTES 

i Lab Name: SWL-TULSA Contract: PEST PCB 

Lab Code: SWOK Case No.: NUSl SAS No;: SDG No.: 21359 

Instrument ID: HP 08B Level (x low): low 1.0 mid 4.0 high 16.0 

GC Column: DB-17 ID: 0.32(mm) Date(s) Analyzed: 02/23/95 02/23/95 

i 
- I 

I 
I 

i 
I 

COMPOUND 
-sILIwmIILIPIPf-=-== 

alpha-BBC 
beta-BHC 
delta-BHC 
gamma-BBC (Lindane)- 
Beptachlor 

- 

Al&in 
poxide - Heptachlor e: 

Endosulfan I 
Dieldria 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate- - 
4,4'-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha Chlordane 
gamma Chlordane 

=-P-=leDIIIIPPIpppI 
Tetrachloro-m-xylene 
Decachlorobiphenyl - 

CALIBRATION FACTORS I I 
I I 

MID 

67300000 
32100000 
57600000 
61900000 
59300000 
56430000 
51500000 
52700000 
50500000 
46200000 
35700000 
41000000 
42900000 
40600000 
38900000 
16900000 
44700000 
35100000 
52400000 
53300000 
=r~~=~:--~:p~ 
55100000 
51700000 

HIGH 
PPmepPLeL=l= 
57900000 
25700000 
49800000 
52800000 
50400000 
49000000 
43300000 
44200000 
42200000 
39100000 
30900000 
34100000 
36000000 
34400000 
34400000 
13200000 
37500000 
29000000 
43600000 
45300000 
Iszsl=e=eIl 
44600000 
40000000 

[ %RSD f 
P-sr=tmnl==lzin' 
65400000 
32200000 
56800000 

iA& I 

; 11.61 
60600000 i 11.9: 
58800000 I 14.01 
55700000 i 11.41 
51200000 : 15.2! 
51700000 : 13.6; 
49300000 ; 13.41 
45300000 ; 12.9; 
35000000 ; 11.0; 
40800000 I 16.1: 
41900000 ; 13.01 
40700000 ; 15.5: 
37900000 
16700000 

I&ib 1 

42900000 1 11.1; 
35400008 1 18.5; 
52100000 ; 16.01 
53400000 I 15.2; 
rrorr-mr'nnrrl 

'54600000 I 17.91 
51800000 i 

i 
22.8l 

I i 

LOW 
--3coIIIm 
71000000 
38900000 
62900000 
67000000 
66800000 
61600000 
58800000 
58100000 
55200000 
50700000 
38500000 
47200000 
46800000 
47000000 
40400000 
20100000 
46500000 
42100000 
60300000 
61500000 
=al=s=IcII= 
64100000 
63600000 

l Surrogate calibration factors are measured from Standard Mix A analyses 

%RSD must be less than or equal 20.0% for all compounds except the 
surrogates, where ORSD must be less than or equal to 30.0%. up to 
two target compounds, but not surrogates, may have %RSD greater than 
20.0% but less than or equal to 30.0%. 

FORM VI PEST-2 
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8D 
PESTICIDE ANALYTICAL SEQUENCE 

Lab Name: SWL-TULSA, Contract: PEST PCB 
-- 

3 Code: SWOK Case No.: NUSl SAS No.: SDG No.: 21359 

GC Column: DB-17 ID: 0.32(mm) Init. Calib. Date(s): 02/23/95 o2/23/95 

Instrument ID: HP 08B 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

SAMPLES, AND STANDARDS IS GIVEN BELOW: 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 

PIBLKBl 
RESCBl 
PEMBl 
AR1660Bl 
AR1221Bl 
AR1232Bl 
AR1242Bl 
AR1248Bl 
AR1254Bl 
TOXAPHBl 
INDALBl 
INDBLBl 
INDAMBl 
INDBMBl 
INDAHBl 
INDBHBl 
PIBLKBZ 
PEMB2 
PIBLKB3 
INDAMB2 
INDBMBZ 
AR1254B2 
PIBLKB4 
PEMB3 
PIBLKBS 
INDAMB3 
INDBMB3 
PBLKWX 
LCSW 
LCSDW 
RB-01 
PIBLKB6 

EPA 
SAMPLE NO. 

P==PI=='==II 1==1=1=111=' 
IPIBLKBl 
;RESCBl 
:PEMBl 
IARl660~1 
#R1221Bl 
IAR1232Bl 
IAR1242Bl 
#Rl248~1 
IAR1254Bl 
;TOXAPHBl 
:INDALBl 
:INDBLBl 
IINDAMBl 
;INDBMBl 
;INDAHBl 
IINDBHBl 
;PIBLKBZ 
fPEMB2 
iPIBLKB3 
iINDAMB2 
;INDBMBZ 
#R1254B2 
IPIBLKB4 
IPEMB3 
IPIBLKBS 
iINDAMB3 
IINDBMB3 
;PBLKWX 
iLCSW 
:LCSDW 
121359-02 
IPIBLKB6 
I I 

TCX: 7.99 DCB: 22.80 

DATE TIME 
ANALYZED ANALYZED 

s========r: =========z 
02/23/95 1553 
02/23/95 1624 
02/23/95 1655 
02/23/95 1728 
02/23/95 1759 
02/23/95 1830 
02/23/95 1901 
02/23/95 1933 
02/23/95 2004 
02/23/95 2035 
02123195 2107 
02/23/95 2138 
02123195 2209 
02123195 2241 
02/23/95 2312 
02123195 2343 
02124195 0014 
02/24/95 0046 
02/24/95 0732 
02/24/95 0803 
02/24/95 0834 
02/24/95 0936 
02/24/95 1712 
02/24/95 1743 
02/25/95 0235 
02125195 0306 
02125195 0337 
02/25/95 0440 
02/25/95 0511 
02/25/95 0543 
02/25/95 0850 
02/25/95 0953 

QC IMITS 
TCX = Tetrachloro-m-xylene (+/- 0.05 MINUTES) 
DCB = Decachlorobiphenyl (+/- 0.10 MINUTES) 

TCX ; DCB 1 
RT #I RT #I 

7.99 i 22.79 I 

7.99 I 22.79 i 
7.99 1 22.79 i 
7.99 I 22.79 I 
7.99 i 22.79 I 

7.99 I 22.79 i 
7.99 1 22.79 I 
7.99 : 22.80 i 
7.99 ( 22.79 i 
7.99 ; 22.80 

; 
1 

7.99 22.80 I 
7.99 1 22.80 1 
7.99 1 22.80 ; 
7.99 ; 22.80 ; 
7.99 ( 22.80 1 
7.99 I 22.80 ; 
7.99 ; 22.80 1 
7.99 1 22.80 1 
7.99 1 22.79 ; 
7.99 1 22.79 ) 
7.99 I 22.79 1 
7.99 1 22.79 f 
7.99 1 22.79 1 
7.99 ; 22.78 ; 
7.99 ; 22.79 ; 
7.99 1 22.79 ; 
7.99 1 22.79 f 
7.98 1 22.79 1 
7.98 : 22.79 ; 
7.98 1 22.78 .I 
7.98 - f 22.80 I 
7.99 1 22.80 I 

I I 

P Column used to flag retention time values with an asterisk.. 
* Values outside of QC limits. 545 
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81) 
PESTICIDE ANALYTICAL SEQUENCE 

Lab Name: SWL-TULSA Contract: PEST PCB 

3 Code: SWOK Case No.: NUSl SASNo:: . SDG No.: 21359 

GC Column: DB-I.7 ID: 0.32(m) Init. Calib. Date(s): 02123195 02123195 

Instrument ID: HP 08B 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 

01 
02 

SAMPLES, AND STANDARDS IS GIVEN BELOW: 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 1 
TCX : 7.99 DCB: 22.80 

i 
EPA I I 

I DATE ; 
SAMPLE NO. 1 SAMPLE ID i ANALYZED 

TIME f TCX ' DCB : 

s===PI=PP==P I 
i ANALYZED i RT 

'p--,=mrrrrpns= ==s--,=-===-l 
fi RT #; 

i 02125195 i 
izszr -=n'=s=---rrzz e=zsn==al 

PEMB4 jPEMB4 1024 i 7.99 1 22.80 I 
AR1254B3 jAR1254B3 i 02125195 I 1126 : 7.99 : 22.80 i 

I I I i 
I 
I i 

QC LIMITS 
TCX = Tetrachloro-m-xylene (+/- 0.05 MINUTES) 
DCB = Decachlorobiphenyl (+/- 0.10 MINUTES) 

# Column used to flag retention time values with an asterisk. 
* Values outside of QC limits. 

page 2 of FORM VIII PEST 
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PESTICIDE ANALYTICAL SEQUENCE 
. 

Contract: PEST PCB 

Case No.: NUSl SAS No.: SDG No.: 21359 

ID: 0.32(mm) Init. Calib..Date(s): 03/01/95 03/02/95 

&ment ID: HP 04A 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

I MEAN SURROGATE RT FROM INITIAL CALIBRATION 
I TCX: 7.20 DCB: 23.01 
i 
i EPA 
i SAMPLE NO. 

OllPIBLXAl 
I 02,RESCAl 

03lPEMAl 
04#R1660Al 
05#R1221Al 
06fAR1232Al 
07~AR1242A1 
08#R1248Al 
09#R1254Al 
1O;TOXAPHAl 
11iINDALAl 
12~INDBLsl 
13iINDAMAl 
14jINDBMAl 
15:1NDAHA1 
161INDBHAl 
171PIBLKA2 
181PEMA2 
19iPIBLKA3 
20: PEMA3 
21iPBLESE 
22iLC0228SBl 
23$D0228SBl 
241LC0228SB2 
25#D0228SB2 
26fLFSB03185205 
27;LF-SB04-0810 
28$FSB05125145 
291PIBLEA4 
301 INDAMA2 
3 llINDBMA2 
32 #R1660A2 

f 

SAMPLE ID 
lLIPIIIIIIII 
PIBLKAl 
RESCAl 
PEMAl 
AR1660Al 
AR1221Al 
AR1232Al 
AR1242Al 
AR1248Al 
AR1254A1 
TOXAPHAl 
INDALAl 
INDBLAl 
INDAMAl 
INDBMAl 
INDAHAl 
INDBHAl 
PIBLEAZ 
PEMAZ 
PIBLEA3 
PEMA3 
PBLESE 
LC0228SBl 
LD0228SBl 
LC0228SB2 
LD0228SB2 
21359-01 
21361-01 
21361-02 
PIBLRAB 
INDAMAZ 
INDBMAZ 
AR1660A2 

03/01/95 f 
03/01/95 i 
03/01/95 I 
03/01/95 I 
03/01/95 1 
03/01/95 f 
03/01/95 : 
03/01/95 ; 
03/01/95 ; 
03/02/95 I 
03/02/95 1 
03/02/95 ; 
03/02/95 I 
03/02/95 1 
03/02/95 i 
03/02/95 i 
03/02/95 I 
03/02/95 ; 
03/06/95 i 
03/06/95 1 
03/06/95 I 
03/06/95 I 
03/06/95 ; 
03/06/95 ; 
03/06/95 ; 
03/06/95 I 
03/07/95 1 
03/07/95 1 
03/07/95 ) 
03/07/95 I 
03/07/95 I 
03/07/95 I I 

DATE I TIME 
ANALYZED i ANALYZED 

-PI- =; -P--I 
1932 
2003 
2034 
2106 
2137 
2208 
2240 
2311 
2342 
0013 
0045 
0116 
0147 
0218 
0250 
0321 
0352 
0424 
1934 
2006 
2037 
2140 
2211 
2242 
2314 
2345 
0016 
0048 
0150 
0221 
0253 
0324 

Qc LIMITS 
TCX = Tetrachloro-m-xylene __ _ (+/- 0.05 MINUTES) 

TCX 
RT # 

=*m*LI=s= 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.20 
7.19 
7.19 
7.19 
7.19 
7.19 
7.19 
7.20 
7.20 
7.19 
7.20 
7.20 
7.20 
7.20 

DCB 
RT # 

=1==1111c 
23.01 
23.01 
23.01 
23.01 
23.01 
23.01 
23.02 
23.01 
23.01 
23.01 
23.01 
23.01 
23.01 
23.01 
23.01 
23.01 
23.01 
23.01 
23.01 
23.00 
23.00 
23.00 
23.00 
23.01 
23.00 
23.00 
23.00 
23.00 
23.00 
23.00 
23.00 
23.00 

DCB = Decachlorobiphenyl (+/- 0.10 MINUTES) 

i Column used to f&ag retention time values with an asterisk. ~- a. _ _ 
4.1 * Values outside of QC limits. 
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8D 
PESTICIDE ANALYTICAL SEQUENCE 

L&D Name: SWL-TULSA Contract: PEST PCB 

Code: SWOK Case No.: NUSl SAS No.: SDG No.: 21359 

GC Column: DB-1701 ID: 0.32(mm) Init. Calib. Date(s): 03/01/95 03/02/95 

Instrument ID: HP 04B 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANES, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

I 1 MEAN SURROGATE RT FROM INITIAL CALIBRATION 
i TCX: 
t 

7.23 DCB: 21.37 

I EPA I I 

i. SAMPLE NO. 1 sAMpm ID 
DATE 

f ANALYZED 
I !IIP=IPP=P==PfPP=PII=~=-,=~-=-=== 

OliPIBLKsl 
OZjRESCBl 
031PEMBl 
04;AR1660Bl 
05iAR1221Bl 
06+1232Bl 
071AR1242Bl 
OS#R1248Bl 
091AR1254Bl 
lO~TOXAPHB1 

m 
1l;INDALBl 
12fINDBLBl 
13#?DAMBl 
141INDBMBl 
15:INDAHBl 
16fINDBHBl 
171PIBLEB2 
18:PEMAZ 
19IPIBLXB3 
20iPEMB3 
2l:PBLESE 
221LC0228SBl 
231LD0228SBl 
241LC0228SB2 
251LD0228SB2 

iPIBLEB1 
iRESCB1 
;PEMBl 
iAR1660Bl 
#RlZZlBl 
iAR1232Bl 
IAR1242Bl 
;~~1248~1 
#R1254Bl 
iTOXAPHB1 
~INDALBl 
;INDBLBl 
iINDAMB1 
IINDBMBl 
(INDAHBl 
lINDBHB1 
fPIBLEB2 
;PEMAZ 
IPIBLEB3 
IPEMB3 
;PBLESE 
lLCO228SBl 
$D0228SBl 
I~C0228~~2 
(LDO228SB2 

26:LFSBO3185205!21359-01 

I 03/01/95 
1 03/01/95 
i 03/01/95 
1 03/01/95 
I 03/01/95 
; 03/01/95 
; 03/01/95 
1 03/01/95 
( 03/01/95 
I 03/02/95 
1 03/02/95 
1 03/02/95 
; 03/02/95 
I 03/02/95 
i 03/02/95 
f 03/02/95 
; 03/02/95 
; 03/02/95 
; 03/06/95 
f 03/06/95 
f 03/06/95 
; 03/06/95 
f 03/06/95 
: 03/06/95 
1 03/06/95 
) 03/06/95 
f 03/07/95 
; 03/07/95 
1 03/07/95 
1 03/07/95 
1 03/07/95 
: 03/07/95 
! 

27$F-SB04-0810 21361-01 
28$FSB05125145 21361-02 
29jPIBLKB4 PIBLEBQ 
30;1NDAMB2 INDAMBZ 
311INDBMB2 INDBMBZ 
321AR1660B2 AR1660B2 

! I I 

QC 

TIME 
ANALYZED 

~~=~~~~= 
1932 
2003 
2034 
2106 
2137 
2208 
2240 
2311 
2342 
0013 
0045 
0116 
0147 
0218 
0250 
0321 
0352 
0424 
1934 
2006 
2037 
2140 
2211 
2242 
2314 
2345 
0016 
0048 
0150 
0221 
0253 
0324 

tMITS 

TCX 
RT # 

7.23 
7.23 
7.123 
7.23 
7.23 
7.23 
7.23 
7.23 
7.23 
7.23 
7.23 
7.23 
7.23 
7.23 
7.23 
7.23 
7.23 
7.23 
7.23 
7.23 
7.22 
7.22 
7.22 
7.22 
7.22 
7.23 
7.22 
7.22 
7.23 
7.23 
7.23 
7.23 

DCB 
RT # 

====3s== 
21.38 
21.38 
21.38 
21.38 
21.38 
21.38 
21.38 
21.38 
21.38 
21.37 
21.38 
21.38 
21.37 
21.37 
21.37 
21.37 
21.37 
21.37 
21.36 
21.35 
21.35 
21.35 
21.35 
21.35 
21.35 
21.35 
21.35 
21.35 
21.35 
21.35 
21.35 
21.35 

TCX= Tetrachloro-m-xylene (+/- 0.05 MINUTES) 

a, 
DCB = Decachlorobiphenyl (+/- 0.10 MINUTES) 

f Column used to flag retention time values with an asterisk. 
l Values outside of QC limits. 542 
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~~HalliburtonNUS 
qp C 0 R P 0 R A T I 0 N INTERNALCORRESPONDENCE 

c-49-03-5-233 

TO: DATE: MARCH 29,1995 

FROM: TRACY ROBERTS COPIES: D.V. FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CT0 203, NSB NEW LONDON, GROTON, CONNECTICUT 
SDG 21359 

SAMPLES: 3/Sail/ 

LF-SB03-18.5-20.5 LF-SBO4-0810 LB-SB05-12.5-14.5 

1IAqueousl 

RB-01 

Overview 

The sample set for CT0 203 SDG 21359 NSB New London, Groton, Connecticut, consists of three (3) 
soil samples and one aqueous quality control field blank sample. These samples were analyzed for 
Target Analyte List (TAL) metals. Field duplicate samples were not included with this data package. 

The samples were collected by Halliburton NUS Corporation on February 16, 17, and 18, 1995 and 
analyzed by Southwest Laboratories of Oklahoma under Naval Energy and Environmental Support 
Activity (NEESA) Level D Quality Assurance/Quality Control (QA/QC) criteria. All analyses were 
conducted using the Contract Laboratory Program (CLP) Statement of Work (SOW) ILM02.1 analytical 
and reporting protocols. The data were evaluated based on the following parameters: 

* 
l 

* 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Data Completeness 
Holding Times 
Calibration Verification 
Laboratory Method and Field Blank Analyses 
ICP Interference Check Sample Results 
Laboratory and Field Duplicate Precision 
Laboratory Control Sample Results 
ICP Serial Dilution Results 
Detection Limits 
Sample Quantitation 

* All quality control criteria were met for this parameter. 



MEMO TO: JEAN-LUC GLORIEUX c-49-03-5-233 
DATE: MARCH 29 1995 - PAGE 2 

All analyses with the exception of mercury and cyanide, were analyzed via ICP methodology. Evaluation 
of quality control parameters associated with analytes commonly analyzed via Graphite Furnace Atomic 
Absorption (GFAA) methodology was inherently non-applicable and thus, not conducted. 

Sample aliquots for matrix spike analysis are designated by the field crew with a frequency of one per 
twenty samples of similar matrix. No matrix spike analyses were requested with this sample set, hence, 
the sample data were not evaluated for this parameter, 

The. attached Table 1 summarizes the validation recommendations which were based on the 
following information: 

LABORATORY BLANK ANALYSES 

I 

m 

II 

w 

The following analytes were detected as contaminants in the laboratory method blanks at the maximum 
concentrations indicated: 

Y 
Maximum Action 

Analvte Concentration m 

calcium ’ 35.216 ug/L 176.08 ug/L 
calcium 
barium ’ 

33.2 ug/L 166 ug/L, 33.2 mg/kg 
1.1 ug/L 1 .l mg/kg 

magnesium * 
sodium ’ 

9.613 ug/L 48.065 ug/L 

zinc ’ 
72.5 ug/L 72.5 mg//kg 
2.8 ug/L 2.8 mglkg 

1 Concentration was reported in a field blank. 
2 Concentration was reported in an aqueous preparation blank. 

Samples Affected: All 

An action level of 5X the maximum contaminant level has been used to evaluate the sample data. 
Dilution factors, digestion aliquot and percent solids were all considered during the application of the 
action levels. Positive results for calcium and magnesium less than the validation action level were 
qualified, “B”. 

ADDITIONAL COMMENTS 

Positive results less than 2X IDL for arsenic, barium, beryllium, and cadmium were qualified as 
estimated, “J”, as per Region I validation protocol. Positive results at these levels for these analytes 
were estimated as a result of inherent uncertainty involved in analyte quantitation. 

No other problems were noted. 

EXECUTIVE SUMMARY 

Laboratory Performance: 
field blank contamination. 

Calcium and magnesium were qualified due to laboratory method and 

II 

W 

II 

w 

I) 

m 

I 

Other Factors Affecting Data Quality: None. 



MEMO TO: JEAN-LUC GLORIEUX c-49-03-5-233 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines for 
Inorganic Data Validation”, prepared for the Hazardous Site Evaluation Division, June 13, 1988 revision 
as intended for use within USEPA Region I, and the NEESA document entitled “Sampling and Chemical 
Analysis Quality Assurance Requirements for the Navy Installation Restoration Program” (NEESA 20.2- 
047B; 6/88). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NEESA Guidelines and the Quality Assurance Project Plan (QAPP).” 

-* 

Chemist/Data Validator 

I,/ Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Regional Worksheets 
3. Appendix C - Support Documentation 
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c-49-03-5-233 

NEW LONDON 
SDG 21359 

TABLE 1 - RECOMMENDATION SUMMARY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

A’ 

Magnesium A’ 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

If field is left blank, the qualifier is “A”, accept all data. 

A’ - Accept data, but qualify affected results undetected, ‘It”, as a result of blank 
contamination. 

m 

w 

m 

m 

u 

I 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



CT0 203, NSB NEW LONDON, GROTON, CONNECTICUT 
SOUTHWEST LABORATORY OF OKLAHOMA 

CLIENT ID: LF-SBO3-18.5-20.5 LF-SBO4-0810 LF-SBOS-12.5-14.5 
LABORATORY ID: 21359.01 21361 .Ol 21361.02 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASWM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

40 
12 
2 

40 
1 
1 

1000 
2 

10 

2: 

l%i 
3 

0.1 
8 

1000 

: 
1000 

2 
10 

0.: 

15200 
1.3 u 
9.0 

43.3 
0.77 
0.32 J 

8530 
36.1 
10.2 
13.5 

25600 

8o”e: 
328 

0.16 
20.9 

4500 

02 
7i90 

1.8 
40.3 
57.3 

U 

U 

0.80 U 

9780 
0.87 
0.94 
114 

0.29 
0.22 
1660 
17.8 

1t: 
15260 

47% 
298 

0.11 * 

3796: 
0.81 
0.44 
99.9 
0.87 
29.1 
47.7 
0.54 

Ju 
J 
U 

U 

18400 
1.0 u 
4.5 

51.2 
0.70 
0.26 U 
1070 
23.3 

lffs 
178dO 

3;: 
248 

0.13 u 
11.2 

1150 

0;: u 
9i.7 

1.0 u 
38.2 
38.3 
0.65 U 

8 8 8 



CT0 203. NSB NEW LONDON. GROTON. CONNECTICUT 
SOUTHWEST LABORATORY dF OKLAHbMA 

CLIENT ID: 
LABORATORY ID: 

TAL METAL WATERS (UG/L) 

ANALYTE CRDL 

ALUMINUM 200 
ANTIMONY 60 
ARSENIC 10 
BARIUM 200 
BERYLLIUM 5 
CADMIUM 
CALCIUM 500: 
CHROMIUM 10 
COBALT 
COPPER 2 
IRON 100 

MERCURY 0.2 
NICKEL 
POTASSIUM 50:: 

EE~UM 18 
SODIUM 5000 
THALLIUM 10 
VANADIUM 
ZINC ii 
CYANIDE 10 

RB-01 
21359.92 

IDL 

14.0 
4.0 
4.0 
1.0 
1.0 

iA*: 
l:o 

:i 
14:o 

2 
l:o 

0.20 
1.0 

45.0 

2”.: 
11:o 
4.0 

:.x 
1o:o 

14.0 u 
4.0 u 
4.0 u 
1.1 J 
1.0 u 
1.0 u 

39.2 B 
1.0 u 
1.0 u 
1.0 u 

14.0 u 
1.0 u 

17.3 B 
1.0 u 

0.20 u 
1.0 u 

45.0 u 
3.0 u 
2.0 u 

72.5 
4.0 u 
1.0 u 
2.8 

10.0 u 



APPENDIX B 

REGIONAL WORKSHEETS 
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The following analytes were detected as contaminants in the laboratory method blanks at the maximum 
concentrations indicated: 

AnaMe 

calcium ’ 

calcium 

barium ’ 

magnesium 2 
sodium ’ 

zinc’ 

Mam’mum 
Concentration 

35.216 ug/L 
332 ug/L 
1.1 ug/L 
9.613 ug/L 
72.5 ug/L 
2.8 q/L 

Action 
&!&I 

176.08 ug/L 
166 ug/L, 33.2 mg/kg 
l-1 molkg 
48.065 ugk 
72.5 mg/ikg 
2.8 mg/kg 

1 Concentration was reported in a field blank. -- 
z concentration was reported in an aqueous preparation blank. 

Samples Affected: All 
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Data Reviev Woxsheets 

Viii. FixLo Du?LxC=LT23 
mu 

List t!x coneantratfons of all analytes in tie field duolicata ;ai: 
For soil dupffcates, talc" --ate t!ze cXDL in q/kg using &a sample we* 
vol~e and percant so-lids data for tix samph. Indicate vhat ----G a-.-- 
was used t3 evalute t2a precisicn by ciztlizq either t2a RPD or SD: 
eack eiesent. 

.UTE:x: 

w 

W 

Field Cuulicate Xctizns should be auplied 
same nathx typ. 

. TV all other samples ofw 

ACZCXS: 
w 

1. Esthata (51 posit?ze results 
for vaters and >503 fcr soils. 

Zor alements ;rhich have an 3.X! > 

2. I: sample results are Less than 5x t?a c3DL, estimate (J) ;=siY: 
results and (UJ) nondetectad results fsr elements vhose 
difZerencs is >zXcRDL, (4xCRDL for soils). 

a.Eso ' : 

detected, tka -9PD is not calculated (NC). 
1: both samples cro- : 

w 

w 

w 

w 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 Wed.lbany/BmkenAmw, 0klahoma7401210ttlce (918) 251-2858/Fa(916) 251-2599 

CONlnwr:Nus DATE:O3/06/95 
CASE:21359 SOW NO.tlLMO2.1 
SDGm359 EPISODE NO.:21359,21361 

INORGANICMETALFRAClIONi 

3 soil/I w&r samplefi were dmitted far ICP, CN and I& malyfiia ‘Lhe eample~ aualyees were 
com$leted accord& to SOW(ILMO2.1). 

No major problems occmed &ring the digenth or analyses of he emples. 

Initialand CodnulngCdbrationCheclu: Noproblemm. , 

Idtld and Cont@dng Cellkdon Blanks: The following elementa &owed low level 
concentrations below the Contract Required Detection Limit in the Calibration Blmb~: CA, TL 
No action required 

Ihdtynwthe CRDL (CRA k CRT): No problems. 

prqmntion Rlahu: The follow@ elementa &owed low level concentmtio~~~ below the 
Con!rect Required Detection Limit in ths FVepmration Blsnk Soil Cq TL H20 Ma, Ca No acfioo 
required 

Lab Control Spikes: No problems. 

Dapkate(s) (and MSD): No problenm 

Said Dllntlon (ICP): No problemn. 

%bomh J?Beree for... 
Jam D. Rucbmn 
IlloqpicRo&ramMaMger 



U.S. EPA - CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

e Name: SOUTHWEST-LAB-OF-OK Contract: 

Lab Code: SWOK- Case No. : 

SOW No.: ILMO2 

EPA Sample No. Lab Sample ID 
35901 2135901 

-35902 -2135902- 
-36101 -2136101 
136102 z2136102- 

21359 SASNo.:- SDG No.:21359- 

Were 

Were 

ICP interelement corrections applied ? 

ICP background corrections applied ? 
If yes - were raw data generated before 
application of background corrections ? 

Yes/No YES 

Yes/No YES 

Yes/No NO- 

M 

m 

Comments: 
BATCH NUMBERS:~ICP~SOIL~9502~4I2,~H20~95022416;~HG~SOIL~9S0222BG4, 

-H20~9~0223HG4;~CN~S01L~9502271201,20_950227~202 I 

I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manager or the 
Manager's des following signature. 

Deborah J. Beree for... 
Signature: Name: Jason D. Ruckman 

Date: March-&. 1995 Title:-. g 
I 

COVER PAGE - IN ILMO2.1 

Y 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

I ! I 35901 i 
ab Name: SOUTHWEST-LAB-OF-OK Contract: I i 

ab Code: SWOK Case No.: 21359 SAS No.: - SDG No.: 21359 

atrix (soil/water): SOIL- Lab Sample ID: 2135901 

eve1 (low/med): LOW - Date Received: 02/18/95 . 

Solids: -62.4 

concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I 
:CAS No. 

I 

I 
1 Analyte /Concentration 
I 

17429-90-S 
I 

lAluminum-; 15200 
17440036-O :Antimony-; 1.3 
17440-38-2 IArsenic-; 9.0 
17440-39-3 IBarium 1 43.3 
17440-41-7 [Beryllium; 0.77 
17440-4.3-g ~Cadmium_~ Q.32 
17440-70-2 !Calcium-1 8530 
17440-47-3 IChromium-( 36.1 
17440-48-4 !Cobalt i 10.2 
17440-50-8 ICopper- 13.5 
17439-89-6 - fIron -! 25600 
17439-92-l !Lead I 8.6 
17439-95-4 IMagnz; 8060 
17439-96-5 !Manganesel 326 
17439-97-6. IMercury_! 0.16 
17440-02-o lNicke1 I 20.9 
!7440-09-7 
17782-49-2 

]Potassiumi 4500 
iselenium-1 2.3 

17440-22-4 0.64 
17440-23-5 

iSilver f 
ISodium-! 7190 

:7440-28-O ~Thalli~J 1.8 
17440-62-2 
17440-66-6 

!Vanadillm-I 40.3 
!Zinc : 57.3 

I 
-r 

0.80 
I 

ICyanide-! 
I I 

Ci Q 

-i 

-I 

-i 

-i 

-1 

-i 
BI 

1 
-f 
-i 
ul 

I 
CA: 
-I 

Dlor Before: BLACK Clarity Before: Texture: MEDIUM 

Dlor After: YELLOW Clarity After: 

smments: 
EPA-SAMPLE-ID-35901 = CLIENT-ID-LP-SBO3-18.5-20.5 -- 

( 

Artifacts: 

FORM I - IN 003 - l : 

ILMO2.1 ' . 



U.S. EPA - CLP 
w 

w 

w 

w 

w 

w 

w 

w 

W 

111 

W 

I 

I 

m 

W 

W 

W 

W 

I 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

t I 

Contract: 
I 36101 I 

Lab Name: SOUTBWEST_LAB~OF_OK f I 

Lab Code: SWOK Case No.: 21359- SAS No.: SDG No.: 21359- - 

Matrix (soil/water): SOIL- Lab Sample ID: 2136101 

Level (low/med): LOW Date Received: 02/21/9S - 

t Solids: -91.8 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

-1 
M f I 

I 
I I 

Analyte IConcentration,C\ t Q 
I I I 

I 
I 

!CAS NO. ~ 
I 
17429-90-5 
;7440-36-O 
;7440-38-2 
17440-39-3 
I7440;41-7 
17440-43-g 
17440-70-2 
17440-47-3 
17440-48-4 
17440-50-8 
17439-89-6 
17439-92-l 
;7439-95-4 
; 7439-96-S 
17439-97-6 
17440-02-o 
17440-09-7 
17782-49-2 
17440-22-4 
17440-23-S 
17440-28-o 
17440-62-2 
17440-66-6 
I 
I 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

1 Aluminum, 9780 1-i 
0.87jii, I 

-- 
0.94fBI 

Antimony-t- -- 
Arsenic-1 
Barium 1 114 
BexyllEl 

I -I 
0.29 PI 

Cadxuium_~ 0.22 PI 
Calcium_! 16601-t 
Chromium_! 17.81-t 
Cobalt -I 
Copper- 

8.7iB; 

Iron - 
13.11-1 

15200 1,; 
Lead _ 8.1; ) 
Magnesium; 4750(- I 

- 
Manganese! -I 298 1-I 
Mercury-i o.1qq 
Nickel f - 0. 9.51-f 

III, I 3700t ! Potassiu, 
Selenium i 
Silver -(- -- 
Sodium I 
Thallii ri- 

-.- 

Texture: MEDIUM 

Artif acts : 

0. 
0. -- - 99 

-0. 
Vanadium I 
Zinc -i 

29.1!-1 
47.7! ! ---- 

i Cyanide-, 
I 

0.54$i 
I 1 

i i -i 

Clarity Before: 

Clarity After: 

FORM I - IN OKi 
ILMO2.1 



,,,, 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I I 

. Lab Name: SOUTHWEST-LAB-OF-OK Contract: 
I i 

36102 
I I 
I I 

Lab Code: SWOK - Case No.: 21359- SAS No.: SDG No.: 21359 

Matrix (soil/water): SOIL- Lab Sample ID: 2136102 

Level (low/med): ' Low - Date Received: 02/2I/g5. 

Z Solids: -77.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I I I 1 
ICAS No. 

I 

I 
Analyte IConcentrationlC! Q :M I 

I 

I 
I I I I 

17429-90-S Aluminum_, 
-i 

18400 
:7440-36-O Antimony-! 1.0 
17440-38-2 Arsenic 
17440-39-3 Barium - 
17440.:41-7 Beryllium 
17440-43-g Cadmium 
17440-70-2 Calcium- 
t7440-47-3 
17440-48-4 

Chromiuiiii 
Cobalt P 

17440-50-8 Copper- 
-I 

17439-89-6 Iron - 
;7439-92-1 Lead 
17439-95-4 Magn- 1 
; 7439&96-S Manganese 248 
17439-97-6 Mercury ( 5.13 
17440-02-o Nickel - . . 

- 
f7440-09-7 Potassiu 
17782-49-2 Selenium i 
17440-22-4' 

-I- 

17440-23-5 
Silver-, 
Sodium I- 

17440-28-o Thallium:- 
17440-62-2 

-- 
Vanadium I 

17440-66-6 Zinc -i 

i 
Cyanide-j: CA! 

I 

Color Before: BROWN 

Color After: YELLOW 

i i ii i -i 

Clarity Before: Texture: MEDIUM 

Clarity After: Artifacts: 

Comments: 

FORM I - IN !xuL .l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I i 
35902 

Lab Name: SOUTHWEST-LAB-OF-OK Contract: .. 
I 1 
I I 

Lab Code: SWOK- Case No.: 21359- SAS No.: SDG No.: 21359- 

Matrix (soil/water): WATER Lab Sample ID: 2135902 

Level (low/med): LOW Date Received: 02/18/95 - 

% Solids: -0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

ZAS No. 

7429-90-S 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-S 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

COLORLESS 

COLORLESS 

I I I I 
I I 

Analyte ,Concentration,C, t 'Q f IM I 
I I I I 

Aluminum_, I 14 
Antimony : 4 
Arsenic-f 4 
Barium f 1 
Beryllium! 1 
Cadmium_! 1 
Calcirlm-I 39 
Chromium ! 1 
Cobalt -i 1 

Copper11 
1; - Iron -I 

Lead -I 
Magnesium! 
Manganese! 
Mercury_!- 

17.3;BI P I 
l.O#l I -. 

o.zolu!- -! 

P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
ps 

I 4; 
3 

Nickel I 
PotassI Tiiii .- 
Selenium i -- 
Silver I -- 
Sodium I 
Thalli: m -.- 
Vanadium I 

I 
i 
I 

i i 

P-I 
cvi 

z 
72 

i I 4 
. 

nc - -I 
*-de - 

.l 

i CI 

,i 
,j 1: CA! 

I 
I I -I I -I 

Clarity Before: CLEAR- Text 

Clarity After: CLEAR- Arti 

FORM I - IN w-u 
ILMO2.1 



U.S. EPA - CLP 

3 
BLANKS 

Lab Name: SOUTHWEST-LAB-OF-OK Contract: 

Lab Code: SWOK - Case No.: 21359 SAS No.: SDG No.: 21359 
Preparation Blank Matrix (soil/water): SOIL- 

Preparation Blank Concentration Units (ug/L or mg/kg): MO/KG 

. - I I Blank 
IAnalyte ; 

I 

! I (W/L) ci 1 

f Initial i 

I Calib. i Continuing Calibration 
Blank (ug/L) 
C 2 C 3 

jAluminum i 14.0'. !ui 14-n 

[Antimony: 
'arsenic- 

'rium 
- ,~ervllium 

Cobalt -1 i 
Copper-l 1 
Iron - 14 
Lead 

-I- 
I 1 

MagnGf- 8 
fManaanese! 

-- iui 
0 ,IUl r:;- 
0 AU! 1.0- 
0 -I '0: 14.0- 
0 -v-G- 1.0- 
0 ,w 8.0- 

’ n I , rr- 

d." 

fMer&ry_j 
fNicke1 ! 

iI2=j;i ii:;- 
1-O !U! 1 n- 

,I ” I ld.” 
!n!- a n- 

-~-----l-l 
isodium 1 
lThallic!- 

ll.O-, 'Uf 11.0 

fvanadiumzj 
4.0 !n!- 4.0- 

,-. -1.0- 
izinc I 
$yanIar[ 
! !- 

ij 
u 
U 
U 
U 
U 
9 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 

LO-ft.lf 

45.0-fUI 
1.0 

3.0-/U/ 
45.01 

2.OJJf . 

Ywp;!i 

-l:o~jU;--- l 1.0- 
lO.O-in; 

I -I 
70.0~ 

T- i I I' 
, I I 

i . . 

I I i i 
Prepa- 
ration 

I I 
1 I 

1 * 

Blank 
f 

Cl/ M ; 
I I I 

i -ii-i 

FORM III - IN 

ol& 02.1 



U.S. EPA - CLP 

3 
BLANKS 

Lab Name: SOUTHWEST-LAB-OF-OK Contract: 

Lab Code: SWOK Case No.: 21359- SAS No.: - SDG No.: 21359- 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank COnCentratiOn Units (ug/L or mg/kg): UG/L- 

i 
Initial I 

Calib. I Continuing Calibration 
Blank I Blank (ug/L) 

(w/L) ci 1 C 2 C 3 C 

i i 
I I 
I Prepa- 1 
I ration 1 

i 
Blank Cl 

I 

I 
i I 
;Analyte 
I 

M t 
1 II 

p_i. 
P -I 
P 
P 

f I 
zr 

P -I 
P -I 
P 1 m 

-: P 
-! P 
-! P -- I 

P 
-! P 
-! P -I 

P 1 I 
cvvi 
P -I 
P -I I 
P -I 
P -I 
P -I 

i 
!Aluminum 

! 

~Antimony~ 
l*rsenic 

lrium - 
deryllium] 

ICadmium 
!Calcium- 
IChromium: 
fCobalt 
) cop]- --- ' per i -_ I T-a. 

. ! 
i-i 

-_ - __ 
14.0-in;- 

i-i 
. !--z 

i I I-( !- 
I-I 

! 
i 

i- 
-1- - 

I I -I i- 

AAUdI 
I- 

Lead I 
Magnzl- 
Manganese! -I 
Mercury I 0. 2 
Nickel -I---- 

-1 

Potassl 
Seleniium_f i 
Silver I I 
sodiuu-i I 
Thallicf i 
Vanadim-1 I 
Zinc I I 

Cy---i___ lO.O_i 
! 

i- 
I- 1:: 
!- 1. 
I- 8. 
I 
I 

1. 

I 
0. 

I 
1; 

I 
45. 

I 
3. 

I 
2. 

I- 
11. 

,I-40 
,I- 1. 
,t- 1. 
I- 10. 
I 

.o iul 

* 
. 13 
. IUl 

I I 

FORM III - IN 



U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

Lab Name: SOUTHWEST-LAB-OF-OK Contract: 

Lab Code: SWOK Case No.: 213591 SAS No: SDG No.: - 

ICP ID Number: TJAX2 ICS Source: EPA-LV91 

Concentration Units: ug/L 

I 
ii 

I I 
True I Initial Found I I 

Sol. Sol. I Sol 
I A' 

Sol. I Sol. 
Final Found 

%R i 
Sol. 

I 
! 

Analyte A AB 
I 

AB A AB 
! 

%R ; 
I 

~l~num_~5ooooO~-~OOOOO~_466508~_466208.8~_93.2~_47O39~~_4~~152*9~ 94.61 
iAntimony_! 0: 01 -41 -0.6f P - I r-,--d - I Al nl 1 I n iI-- 

-1: -3.1:: 1 
.31-= I 
31-96.31 
.2!-89.2; 
.71-83.9; 
.9;-84.3; 
.9:,91.0: 
.8!-88.0! 
.8:103.0f 

.IL; Vi 
I --------- -I I- 

! Rnri tlm ! O! f 

IBerylls 
!Cadmium I -~(I 
iCalci .um- 

” 

50 
500 

1000 
_500000 

i 96.2 
II90.9 
l-88.2 
I 87.6 
'-92.6 Chromium I 

jCobalt:l- 
15; 5001 Ii 

O! 5001 
500: 

- -1: 
462.91- 

P 447.1; 
'(Copper I 01 1I 507.411 

-!200000! 2000001 1751--*---- -* !Iron 
If.nari- 

-89.4 
io1.5 

1 87.3 
!-go-3 

-$g- 174580.3 
i- 903.4 -ii ni 1000 

.O: 86.21 
_n!-n7.0! 1 YIYI -I-----' 

~Magn~j5000001- 
-----u-----t 

1 5ooooo'~-491937.9~ 98.41 481 
!MahganeSei 36: . 500+ 

i 
01 

I 
463.91192.8;- Ol- 

'Yercury-i I I -I I 
458.51191.71 

I I .t 1 -1-a 1 I nl lnnnl nl n71 Cl 07 Al nl 041 Al -1 

------I 

keni,-1 
,Silver i 

i hrr;JLar i 
(PntassXiiiii! 

“i 
o!- 

I , 
1: . I 

isodium 1 
!ThalliEj 
IVanadim-1 
1 Zinc I 

I -----I- 
i i I I r I I -I I I- i 

FORM IV - IN 



U.S. EPA - CLP 

6 
DUPLICATES 

EPA SAMPLE NO. 

I I 

Lab Name: SOUTHWEST-LAB-OF-OK 

I i 

Contract: -. I 
LCSSD I 

I I 

Lab Code: SWOK Case No.: 21359 SAS No.: - SDG No.: 21359- 

Matrix (soil/water): SOIL- Level (low/med): -LOW, 

% Solids for Sample: 100.0 % Solids for Duplicate: -100.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I I I I I 

i 
II 

i Control 1: I 

!Analyte i Limit ii Sample (S) 
I I II 

cl 

1 Ahni I num_ I -~~ ~~ I 
Antimony- I 

Arsenic- xi 
Barium 
BeryllE! 

f 

Cadmirrrll-i - 
I 
I 

Calciuln~~~looO.O-f 
Chromium-l i I 
Cobalt 
Copper= i 

I 
I 

Iron t I 
Lead t I 
MagnGl-lOOO.O-1 

I- .- 1 Manganese, 
iMercury I 
iNickel-!- 

O.l- 

IPotasssi-lOOO.O- 
jSelenium_t 
iSilver 1 
1 sodium- 1 
IThalliX-l- 

1000.0~ 

iVanadium_l _ 

I- 
I- 410.6966 

I- 103.6838 

I- 413.2972 

I- 411.0336 

i 
-10.3420 

9.6886 
i 
I 

3921. 

I 12 
I 53. 
t 202. 
I 98. 
I- 4056. 

2836 
.8442 
.5490 
.0732 
1524 

'5390 
I3296 

I 103.9130 
I 0.4905 
I 

i 

97.8424 
3893.5554 

405 
10 

3907 
398 
100 
101 

5922 
3040 
7730 
5144 
8972 
8298 
8137 

I I I I i -i 

Duplicate (D) C 

404 
101 
406 
403 

10 
9 

3858 
41 
99 
52 

200 
97 

3989 
102 

0 
96 

3851 
399 

10 
3853 

390 
98 

100 
4 

.1376 

.6386 

.5554 

.8084 

.1786 

.5714 

.6878 

.0886 

.0470 

.1198 

.8322 

.2554 

.0414 

.2138 

.4900 

.6220 

.0024 

.4118 

.2032 

.2390 

.7618 

.8016 

.2924 

.5055 

i 

FORM VI - IN 



U.S. EPA - CLP 

6 
DUPLICATES 

EPA SAMPLE NO. 

i 
I 

1 LCSWD i 
Lab Name: SOUTHWEST-LAB-OF-OK Contract:'. f I I 
Lab Code: SWOK - Case No.: 21359- SAS No.: SDG No.: 21359 

Matrix (soil/Water): WATER Level (low/med): -LOW - 
Z Solids for Sample: -0.0 % Solids for Duplicate: 0.0 

i . _ 

I r Control 
I 

1 i 

l-au- i Limit 
I Ii Sample (S) 

I I 
i 

~mllllmum~~ - - 
(Antimony- I 

~Arsenic 
,I- 

iBarium - 
I-- 
l 

IBeryli 
jcadxrtium 
ICalcium- 
1ChromiumI 
iCobalt 
ICopper-! -- 

Iiiiiii - 
i 
I-! 5000.0- 

i 

IIron I 
!Lead I 

f Manganese 
!Mercury 
lNicke1 - 
IPotassX 
!Selenium 

iii! 5000.0 

ISilver - 
ts~c-r 

--- 
IVanadium 1 
Izinc -1 
;Cyanide-t 
I I 

1985 
506 

2082 
1948 

49 
48 

19606 
203 
489 
243 
980 
487 

20176 
497 

0610 
3560 
7870 
8620 
8830 
8710 
9140 
4440 
8920 
7980 
4100 
7390 
8730 
4420 

484 
19086 

2159 
49 

18695 
1941 

484 
502 

95 

1640 
2070 
1200 
3140 
3220 
3400 
1530 
9980 
1100 

j ; 

Cl 1 Duplicate (D) 
I I 

2002 
516 

2107 
1972 

50 
49 

19836 
- 205 

496 
247 
993 
495 

20441 
- 504 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

3430 
9890 
7600 
0250 
6980 
3950 
0700 
7920 
5950 
0630 
5670 
8440 
2190 
5050 

490 
19613 

2187 
50 

19079 
1980 

490 
506 

94 

5290 
3960 
0340 
5180 
7560 
7710 
6200 
8170 
9380 

I- i I---- 
A-P-i 

I-1 I- 
1.3-1 

I- ! I- 
1.4-1 

.I-! f 
I 

f 

I 
-I I- 
,I I 

1.3-1 

i ,I f 
-2*L1 

!-II- 
I f 

-lJ-1 
2.4-i 

I- I I- 
2.0-i 

1- t I- 
2.0-l 

I- I I- 
1.3-1 

I- I I- 
0.8-( 

I- I I- 
0.2-1 

.I,1 I ! 

i- 
i- 

FORM VI - IN l- 016 
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U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

Lab Name: SOUTRWEST~LAR~OF~OR Contract: 
I 

Lab Code: SWOK SAS No.: SDG No.: 21359 - Case No.: 21359- 

Solid LCS Source: EPA0287 Y 

Aqueous LCS Source: EPA0392 

Soli: (mg/kg) 
Found Limits 

i 
i 

OR ; 
II 

102.71 
103.71 
103.31, 
102.71 
103.0; 

97.0; 
-98.0;" 
io4.51 
100.5; 
106.2:- 
101.1; 

98.5; 
iol.4; 
103.91' 
100.0; 

97.8: 
-97.3;, 
i01.4; 
103.0; 

97.7; 
-99.61" 
ioo.9: 
101.8: 
-96.0im 

1 

Aluminrran-I-2000.0mi-1985.06 
Antimony 1 500.0; 506.36 
Arsenic-,- 
Barium 

-'2000.0;~082.79 
i-2000.0!-1948.86 

Beryllium; 50.01 49.88 
cadntillrp-[ - -60.01 -48.87 

1lcium ,~20000.0;19606.91 
,hromim-f-200.01 203.44 
Cobalt i -489.89 
Copper-l- 

500.01 
250.0: -243.80 

Iron 
Lead 

-~>OOO.O~-980.41 
I 500.0; -487.74 

Magn~~~OOO.Ol~l76.87 
~Maiganese~-500.01 497.44 - 
!Mercury-t ! 
INickel ! 500.0~ 484.16 
!Potass~!~000.0!~086.21 
jSelenium 1 
!Silver -)- 

2000.0~-2159.12 
50.0; 49.31 

!S~um__, -'20000.0~18695.32 
IThallim-12000.0!-1941.34 
iVanadium ( 500.01 484.15 
IZinc - -500.0~-503.00 I- 
p=Kj - i 

i i 
1-99.3 I 1-99.3-1 400.0 400.0 -- 
1101.3- 1101.3-1- 100.0 
f104.1- f104.1-i- 400.0 
!-97.4- 1-97*4-1- 400.0 
l-99.8 l-99.8 I' 10.0 
j-81.5 ; j-81.5-!- - -10.0 10.0 
i-98 ~-98.0~~~00.0 
;101 1101.7 1 40.0 
1-98.01 1-98.0 1 - 100.0 -- 
1-97*5-m 1-97.5-1 50.0 
1-98.0-1 2( 1~98~0~1~ 200.0 
1-97.5 1-97.5 ( 100.0 
ilO 

-- 
~100.9~~~4000.0 
1-99 1-99.5-1 
f f ! I 

-100.0 -- 
0.5 0.5 

QG 12'6-8-1- 100.0 
i-95.4- ~~95.4~f~4000.0 
:108 IlO8.0 ) 400.0 -- 
j-98.61 j-98.6 ; 10.0 
i-93.5- ia93.5I~~OO.O 
1-97 l-97.1 i 400.0 -- 
(-96.81 (-96.8 f 100.0 -- 
:100.6- :100.6-t- 100.0 

.i .i I- 5.0 

410 
-103 
-413 
-411 

10 
9 

3921 - 
41 

100 
53 

202 
98 

356 
103 

0 
97 -- 

3893 - 
405 

10 
3907 - 

398 
-100 
-101 

4 

-320.0 
80.0 

320.0 
z320.0 

8.0 
8.0 

-3200.0 
32.0 
80.0 

-40.0 
-160.0 

80.0 
3200.0 - 

80.0 
0.4 

80.0 
3200.0 - 

320.0 
8.0 

3200.0 - 
-320.0 

80.0 
-80.0 

4.0 

I 

I- 
480 

I- 
120 
480 

I -480 
I- -120 
I 12 
I- 4800 
t 48 
I 120 
I- 

I- 
60 

I- 
240 

I- 
120 

I- 
4800 

I- 
120 

I 
O 

I- 
120 

4800 
I- 
I- 

480 

I- 
12 

I- 
4800 

I- 
480 
120 

I- -120 
i- 6 

.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.6 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 

FORM VII - IN 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

__~ Lab Name: SOUTBWEST-LAB-OF-OK Contract: 

Lab Code: SWOK SAS No.: - Case No.: 21359- SDG No.: 21359 

Solid LCS Source: EPA0287 

. Aqueous LCS Source: EPA0392 

i i 

! Aqueous (w/L) I Solid (mcr/ka) 
Analyte f True- 

I 
Alummum I 2000.0 
Antimony- - 500.0 
Arsenic 

-- 
2000.0 

Barium 
-- 

2000.0 
Beryllium - 50.0 
cadmium -60.0 

Ilciulu- - 20000.0 
..hromi< 200.0 -- 
Cobalt 500.0 
Copper - -250.0 
Iron - 1000.0 
Lead- - 500.0 
MagnG X000.0 
Maiiganese i 500.0 - 
Mercury-i 
Nickel I 500.0 
PotassE120000.0 
Selenium-1-2000 
Silver 1 50 
Sodirlm-l -'20000 
Thallirla-1-2000 
Vanadium i 500 
Zinc - -500 f- 
cu~j.--- 

.o 

.o 

.o 

.o 

.o 

.o 
- 

Fotiii- 

-2002.34 
516.99 

2107.76 
11972.02 

50.70 
-49.39 
19836.07 

205.79 
-496.59 
-247.06 
-993.57 
-495.84 
20441.22 

504.50 - 

490.53 
-613.40 
-2187.03 

50.52 
19079.76 
-1980.77 

490.62 
-506.82 - 

%R f True 
I 

100.1 ; 400.0 -- 
103.4 i 100.0 -- 
105.4 1 400.0 -- 

98.6 1 400.0 -- 
iol.4 I 10.0 -- 

82.3 ; 10.0 -- 
-99.2 1 4000.0 
io2.9-I- 40.0 -- 

99.3 I 100.0 -- 
-98.8 I 50.0 -- 
-99.4 ' ~,~200.0 
-99.2 1 100.0 -- 
io2.2 1 4000.0 -- 
100.9 I 100.0 -m 

1 0.5 

95.4 I 4000.0 
-99.0-i- 400.0 -m 
-98.1 1 100.0 -- 
iol.4 ! 100.0 -- 

i-- 5.0 

Found c - -- -Limits 

I 

I- 
404.1 

I- 
101.6 

I- 
406.6 

I- 
403.8 

I- 
10.2 

I 
9.6 

I- 
3858.7 

I 
41.1 

i 
99.0 

1 
52.1 

1- 
200.8 

I 
97.3 

I- 
3989.0 

I- 
102.2 

! 
0.5 

1 
96.6 

1- 
3851.0 

I- 
399.4 

I 
10.2 

I- 
3853.2 

I- 
390.8 

I- 
98.8 

I- 
100.3 

I 
4.5 

.” 

.o 

.o 

vou.0 
‘* e* 

.o 

.o 

.o 

i,i~- OU.Ui 

i 
I 

-I- 
3200.0; 

an Al 

I -1-320.01 480.0 
! I -- 
l-1- 

80.0; -120.0 
320.0; -480.0 

I,!- 320.01 -480.0 
I -I- 8.01 -120.0 
I -I- - 8.0!- 12.0 
I -I- 3200.0; 
I 
f 
-I- 

-4800.0 
48.0 WI.0 

I 

-I- 
32.0: 

i20.0 120.0 
+- 

80.01 
40.0;- 60.0 60.0 

#- 160.01 240.0 240.0 
I-;----- 80.0: -120.0 -120.0 
i-i- 3200.0; 4800.0 4800.0 - 

I-I 
80.0:- 120.0 120.0 

I-1 
0.4;- - 0.6 0.6 

I-i---- 80.0: 120.0 
l-f- 3200.0; 4800.0 
I 
I 
-lm32O.O;- 480.0 4OU 

,I 84- 
I 12 12.0 

I 
I 
-I- 

i- 
3200.01 

--320.01 I 
i-4800 -4800.0 

480 480.0 
I -I- 

I- 80.01 ! -120 -120.0 
I 80.01 

i 
-I- /- -120.0 120 
-I- - 4.0;- 6 6.0 

I 
- 

i 

i 

-i 
-1 

i 

tR I 
I 

lol.oi 
101.61 
101.6; 
100.91 
102.0~ 

96.0; 
-96.5: 
io2.7: 

99.01 
io4.2; 
100.41 

97.3; 
-99.71 
io2.2; 
lOO.Ol 

96.61 
-96.31 
-99.8: 
io2.0: 

96.31 
-97.71 
-98.8; 
ioo.3: 
-90.01 
-I 

FORM VII - IN 

4 
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U.S. EPA - CLP 

9 
ICP SERIAL DILUTION 

I 
I 35901L 

Lab Name: SOUTHWEST~LAB~OF~OK Contracti -. I 

Lab Code: SWOK SAS No.: - Case No.: 21359- SDG No.: 21359 

Matrix (soil/water): SOIL- Level (low/med): LOW- 

EPA SAMPLE NO. 

II 

i i 

jAnalyte 1 
! ! 
jhlummum-, ; 
Ilsntimony-i 
!Arsenic-i 
IBarium I 
!Beryllium! 
~Cadkirrm-1 
iCalcium_[ 
;Chromium-l 
!Cobalt i 
ICopper-1 
!Iron - I 
iLead I 
IMagnGl 
I Manganese f 
IMercury-1 
iNickel 1 
IPotassium! 
/Selenium_j 
iSilver i 
iSodium-f 
IThalliEi 
!Vanadium-1 
!Zinc 
I 
i 

i 
I 

Concentration Units: ug/L 

I I I 

I I 
Serial I 

jlnitial Sample 
I Result (I) cl I 

Dilution I 

I I Result (S) Cl 

47394 
4 

27 
135 

2 
. 

2660: 
112 

31 
42 

79888 
26 

25147 
1017 67 1 ; -- 

l I 

z0i-i -- 
33 t ( -- 
15-u 
00 -w 
80 ( I -- 
66 ,W 
78 -1-i 
86 i -I- 

i , 
I 

s-,.,.65 I 

I 
20.00~, -'$ 
30.52-, I IBl 

I I 
134.60-!BI 

I 5.if-1 I IU' 
c '71 i 

I- 

3*UU_jl 

26931.95- ' 
! 114,96- 

f- L3UV I 

I 1027, 

t 
I 

65.56-i 

I 
13802.89-i 

I 
I 

15.00-i 

I- 
lO.OO-I 

I 
24208.39-1 

I 
20.00-f 

i 

125.81-l 
183.66-1 

I 
I i ,i i i-i 

I 0 

:Differ- 
I 
I 

ence 

I 
I- 

0.9- 
i 
I 9.1 
t -0.3- 
~_loO.Ol: 
QOO.O- 
I 1.2 
I -2.1- 
I -6.1- 
I -5.5- 
I -1.o- 
i- -X.2- 

I- 
0.6- 

I- 
1.01 

I 0.6 
I- 1.6- 
ho.oI 
1- 
i 
t- 7.9- 
f-100.0- 
I 0.0 
i-- -2.71 

I 
I I 
IQ! M 
I 
I 
-I 
,F 

1-l 'P- 
1-l 'P- 
I ,P- 

1-l 'P- 
LIP’- 

1-l 'P- 
I 
I 
-DE 
,IP 

1-l 'P- 
1-l - 'P- 
I -ip, 
I-1 ‘P 
1-l IP- 
i,INR 
1-l 'P 
1-l IP- 
1-l 'P- 
I 

f 

-IP:: 

,IP 

1-l 'P- 
1-l 'P- 
1-l 'PI 
1-L 

I 

I 

m 

m 

m 

m 

m 

1 

m 

FORM IX - IN 



U.S. EPA - CLp 

9 
ICP SERIAL DILUTION 

Lab Name: SOUTHWEST-LAB-OF-OK Contract:. .. 

Lab Code: SWOK Case No.: 21359 - SAS No.: 

Matrix (soil/water): WATER Level 

Concentration Units: ug/L 

I I I 

! I IInitial Sample 
IAnalyte ii Result (I) C 
I II 

i 
~Alummm-i 
IAntimony-1 
IArsenic-! 
iBarium 1 
lBeryll=i 
iCad%ium-1 
iCalciw?_l 
~Chroxnium_~ 
iCobalt t 
!Copper-l 
IIron - -I 
iLead I 
!MagnGf 
f Manganese 1 
IMercury-1 
iNickel i 
!Potassiuml 
fSelenium_f 
iSilver I 
fSodium'--i 
!ThallicI 
iVanadium_! 
IZinc 
I -i 

i 
I 14.00 
I 4.00- 
I 4.00- 
I 1.13- 
I 1.00- 
I 1.00- 
I 39.18- 
I 1.00- 
I 1.00- 
I 1.00- 
f 14.00- 
I 1.00- 
I 17.30- 
! 
I 

1.001 

I‘ 1.00 
I 45.00- 
f 3.00- 
I 2.00- 
I 72.55- 
I 4.00- 
I 1.00- 
i 2.79- - 

I II I- 

Serial 
Dilution 

I 
f 

Result (S) Cl 
I 

70.00-iU/ 
20.00-, 'Ul 
20.00 ,IUl 

5*00-l I 'TJI 

5-00-l I 'U' 
5.OLl I 'U' 

163.68 ,1BI 
5-L, I 'U' 
5.00-, 'Ui 
5.00-, '0; 

70.00-, 'Ul “‘-“-I Uf 
5.00-, 5.00-, 'Ill 'Ill 

40.00 40.00 ,w ,w 
5.00 5.00 ,fUl ,fUl 

II II 
i-i 

5,oo 91 
225,00- ri 

15 ,oo- ri 
10 ,oo- ri 
99 ,30- 
20. ,oo- 

5.00 ,I@ 
5.62 ,IBI 

II 

EPA SAMPLE NO. 

I 
I 35902L 

I 

I 
f 
I 

SDG No.: 21359 

(low/med): LOW - 

z t 
Differ-, I 

ence 
f 

-317.8-l 
I 

f 
~100.0~~ 

I 

-36.9-j I 

-101.4-j 
I 

FORM IX - IN 021 

ILMO2.1 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

L& Name: SOUTHWEST-LAB-OF-OK Contract:. 

Lab Code: SWOK Case No.: 21359- SAS No.: - SDG No.: 21359- 

ICP ID Number: 

Flame AA ID Number : 

Furnace AA ID Number 

Analyte 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium: 
Cobalt 
Copper 
Iron - 
Lead 
Magnz 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

Comments: 

TJA#2 Date: 01/05/95 

: 

I 
Wave- i 

length I Back- 
(=) 1 ground 

I 2rtP c)c) I 
ave. 64-i 

-206.83-1 
-189.04-i 
-493.41-i 
-313.04-i 
-226.50-I 
-317.93 ! 

I 

-267.72 ! 
I 

-228.61-1 
-324.75-i 
-271.44-j 
-220.35-1 
-279.08-t 
1257.61-1 

I 

231 
-766 
-196 
-328 
-588 
-190 
-292 
1213 

-i 
.60-i 
.49-! 
.02-i 
.07-1 
.99,; 
.68-1 
.40-1 
.86-1 

I 

; 
f 

CRDL 1 IDL 
(v/L) 1 (w/L) 

200-i 14.0 
60 i 4.0 
lo-'- ,I.-4 -0 

200 1 1.0 
5 11-1.0 
5 I 1.0 

5000 ; - -8.0 
1% I -1-1.0 
50 1 1.0 
25 I - -1.0 

loo-: - 14.0 
3 -I- 1.0 

5000 ; 8.0 
15 I - -1.0 

0.221- 
40 ; 1.0 

5000 1 - 45.0 -- 
5 I 3.0 

10 i - -2.0 
00-i- 11.0 -- 
10 ; 4.0 
50-l- ,I 
20 ; 

1.0 
1.0 -- I 

M 

P 
P- 
P- 
P- 
P- 
P- 
P- 
i?- 
P- 
P- 
P- 
P- 
P- 
P- 
NC 
P 
P- 
P- 
P- 
P- 
P- 
P- 
pz 

FORM X - IN 



U.S. EPA - CLP 

. 10 
Instrument Detection Limits (Quarterly) 

Lab Name: SOUTHWEST_LAB-OF-OK Contract: 

Lab Code: SWOK Case No.: 21359- SAS No.: SDG No.: 21359 - 

ICP ID Number: Date: 01/27/95 

Flame AA ID Number : PS200A 

'Furnace AA ID Number : 

Comments: 

I I I 
Wave- I 

I I 
I I I I 
1 length f Back- i CRDL i IDL 1 

Ana1-e i OW I ground i 
1 , tug/L) 1 (w/L) 1 M 

i 
Aluminum_i I 
Antimony-I i 
Arsenic-i f 
Barium+! i 
Beryllum( 
Cadmium 1 

-i 
-- 

Calcium_l 
Chromium_1 
Cobalt i 
Copper-l 
Iron - -I 
Lead I 
MagnG/ 
Manganese! 
Mercury_1 
Nickel I 
Potassium! 
Selenium_1 
Silver-i 
Sodium I 
ThalliEl 
Vanadium-! 
Zinc -1 

: -253.30-, I 

i 
200-1 !m 

- 60-1 INR- 
10-l pm- 

200-f #aI- 
5-I pat- 
5-1 

-5OOO-~ 
!NRx 
Im 

10-l 
50-1 

IK 

25-! 
mm 

loo-; 
mm 
Im 

3 I 
-5000~~ 

pm- 
pm- 

15-l pm- 
0.2 i 

4011- 
o.zp~ 

-5OOO-~ 
INR_ 
m 

5 -I #R- 
10-I ;NR- 

5000~~ -pm- 
10-l INR- 
50-1 #Ry 
20-l INR- 

I I - 
i i i i i- 

FORM X - IN ILMOZ. 

023 
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10 
Instrument Detection Limits (Quarterly) 

Lab Name: SOUTHWEST-LAB-OF-OK Contract: 

Lab Code: SWOK Case No.: 21359- SAS No.: SDG No.: 21359- - 

ICP ID Number: Date: 01/25/95 

Flame AA ID Number : PS2OOB 

Furnace AA ID Number : 

i I a Wave- , 
1 length 1 Back- i CBDL i IDL I : 

Ana1yte I (m) 
f ground I tug/L) 

I 
i (w/L) i M i 

Aluminum_! i I I 
200-l jNR_j 

Antimony I I I- 

Arsenic-1 I f 60-1 
10-l 

wu 
INu 

Barium 1 I I 
Beryllium! I I 

200-1 I%! 

Cadmillm-1 I 
I i 

5 -I WLI 
5 -I m-I 

Calcirla-I 
Chromium_! f i- 5000-1 m-i 

Cobalt I I I 10-l I~-! 

Copper-l 
I 50-1 INR-I 

Iron - 
I I 

t 25-1 m-I 
I I 100-i #JR,! 

Lead I 
I 3 

Magnzl i -I 

I i 5000-j 
INKI 
INK! 

Manganese! 
Mercury t I- =- I I~,! 

1 253.30-, 
Nickel -I- 

I- 0.2 I 

PotassEl 
I &-- 4011- 

O.Z~CV-l 
IEI 

I I- 
5000-1 IwR,I 

Selenillm-I 
Silver i i t 5-1 m-I 

Sodium-l I I 50% 
I W-I 

ThalliKl I I- P-I 

Vanadium_! t I 
101: 

I t 50-I 
INR-I 
IN%I 

Zinc ! 
i i 

20-1 WLI 
I I I I 

-I 

m 

I 

m 

Comments: 

FORM X - IN ILMO2., 

024 



U.S. EPA - CLP 

13 
PREPARATION LOG 

Lab Name: SOUTHWEST-LAB-OF-OK 

Lab Code: SWOK- 
._ 

Method: P, 

Case No.:-21359- 

EPA ! 
Sample ipreparation 

No. 
i 

Date 

35901-,- 1 02124195 
36101 ; 02/24/95- -- 
36102 i 02/24/95- -- 
LCSS ; 02/24/95- 
LCSSD -i-02/24/95- -- 
PBS i 02/24/95x 

I- 

Contract: 

SAS No.: SDG No.:21359- 

i 
Weight i Volume ) 
(gr-) I (m-L) I 

1.00 
-1.00- 
-1. oo- 
-1.00- 
-1.00- 
,l.OOI 

FORM XIII - IN ILMb2.1 
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13 
PREPARATION LOG 

Lab Name: SOUTBWEST_LAB_OF~OK Contract: 

Lab Code: SWOK- 

Method: P- 

Case No.:-21359- SAS No.: 

FORM XIII - IN 

r 

i 

SDG No.:21359- 

ILMO2.1 I 

029 - 
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U.S. EPA - CLP 

13 
PREPARATION LOG 

Lab Name: SOUTHWEST-LAB-OF-OK Contract: 

Lab Code: SWOK - 

Method: CV 

Case No.:-21359- SAS No.: SDG No.:21359- 

' EPA I I I l- 

i Sample ipreparation! Weight I Volume I i 
I NO. Date 
i 

t I (gram) ! t-1 I 
i 

I I I I 
I35902 1 02/23/95-j -- i 100-i 
!PBW t 02/23/95-i 
I I- I 

I- -100-i 
I 

FORM XIII - IN ILMO2.1 

II 



U.S. EPA - CLP 

13 
PREPARATION LOG 

'.Lab Name: SOUTHWEST-LAB-OF-OK 

Lab Code: SWOK - 

Method: CA 

Case No.:-21359- 

EPA I 
Sample lpreparation 

No. I 
I 

Date 

35901 i 02/27/95 
36101 
36102 
LCSS 
LCSSE 
PBS- 

,-jzo2j27j95= 
, f 02/27/95 -- 

I 02/27/95x 
I -i-02/27/95 -- 

i 02/27/95- -- - I 

Contract: 

SAS No.: SDG No.:21359- 

Weight 
(vm) 

Volume 
(a) 

FORM XIII - IN ILMO2.1 



U.S. EPA - CLP 

13 
PREPARATION LOG 

I Lab Name: SOUTHWEST_LAB_OF-OK Contract: 

Lab Code: SWOK Case No.:-21359- SAS No.: - SDG No;:21359- 

Method: CA 
m 

' EPA I 

1 Sample 

i No. 

35902 
LCSW - 
LCSWD 
PBW 

I I I 
Preparation 1 Weight 1 Volume I 

Date j%?-1 1 t-1 1 

-02,27,95-j 
-02/27/95-1 
-02/27/95-1 

~WW95~j 

50 
-5o- 
-5o- 

50- -- 

FORM XIII - IN ILMO2.1 

m 

m 

m 
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