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1.0 INTRODUCTION 

This Stream Monitoring Third Quarterly Report has been prepared by Tetra Tech NUS, 

Incorporated (TtNUS) under Contract Task Order (CTO) 252 for the Northern Division 

(NORTHDIV) Naval Facilities Engineering Command (NAVFAC) under the Comprehensive Long- 

Term Environmental Action Navy (CLEAN) Contract Number N62472-90-D-1298. The work was 

conducted in accordance with the Stream Monitoring Work Plan prepared by TtNUS in August 

1999. The work was performed as part of the Installation Restoration Program (IRP) being 

implemented by the Navy at the former Naval Air Warfare Center (NAWC) Warminster, 

Pennsylvania. The work is also in support of actions being taken by the Navy under the 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), 

as amended by the Super-fund Amendments and Reauthorization Act of 1986 (SARA). 

1.1 OBJECTIVES 

The objective of the stream monitoring program is to provide a baseline and then 3 years of long- 

term monitoring data to determine the impact, if any, of the Navy operations on the unnamed 

tributary to Little Neshaminy Creek. Specifically, the Navy will evaluate the results of the 

monitoring program to determine the need for additional monitoring and/or the scope of additional 

remedial actions within the area. 

The scope of the work to be conducted under this plan consists of the collection and evaluation of 

surface water, sediment, and biological (benthic macroinvertebrate) samples from an unnamed 

tributary to Little Neshaminy Creek. The study area is located within and adjacentto the northern 

boundary of NAWC. The stream is located near three former Navy disposal sites that have been 

studied through the remedial investigation (RI) process and have been the subject of removal 

actions overseen by the Navy. 

UDOCUMENTS/NAW/6883/14225 1-I 



2.0 BACKGROUND 

2.1 FACILITY BACKGROUND 

The former NAWC Warminster is located in Warminster Township, Bucks County, Pennsylvania. 

The facility lies in a populated suburban area surrounded by private homes, various 

commercial/industrial activities, and a golf course. Figure 2-l shows the general facility location. 

The facility, approximately 820 acres in size, is being parceled off and transferred to the private 

sector. Four areas of study (Areas A, B, C, and D) have been identified within the original facility. 

These areas were identified based on groupings of suspected disposal sites, contamination, 

geographic boundaries, common sources and receptors, and facility characteristics. Figure 2-2 

presents these four major areas of concern. The focus of the biomonitoring program is an 

unnamed tributary to Little Neshaminy Creek located within Area A. 

Area A is located in the northwestern corner of NAWC, between Jacksonville Road and’the off- 

base railroad tracks west of the base. This area contains Sites 1, 2, and 3. Figure 2-3 depicts 

the approximate locations of these sites. 

Site 1 is located at the northwestern border of NAWC. This site was reportedly operated as a 

burn pit from 1948 to 1950. Various waste materials such as paints, oils, asphalt, roofing 

material, solvents, scrap metal, and unspecified chemicals were reportedly burned within this pit. 

Historical aerial photographs indicate that this area may also have been used for the placement 

of fill material. 

Site 2 is located southeast of and adjacent to Site 1. This site reportedly received sludge material 

from the industrial wastewater treatment facility from 1965 to 1970. It is reported that the sludge 

’ material was buried within this area. 

Site 3 is located immediately northwest of Jacksonville Road. This site was reportedly used as a 

burn pit from 1955 to 1965. It has been reported that the pit was used to burn solvents, paints, 

roofing material, and other unspecified chemicals. Historical information suggests that the pit was 

backfilled and regraded with soils from the base upon closure. The area now consists of a gravel 

and asphalt parking lot. 

Area A soils have been sampled under several Rls and numerous supplemental investigations. 

The most comprehensive sampling investigations conducted in the area were performed under 
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the Phase III RI [Draft Phase III RI, Media Other Than Groundwater, Brown & Root Environmental 

(B&RE), 19961. Supplemental sampling investigations that were completed after the Phase III RI 

were summarized and reported in a series of letter reports (Results from Additional Site 1 Soil 

Investigation, July 10, 1998 B&RE; Results from Additional Site 2 Soil Investigations, July 21, 

1998 TtNUS; Supplemental Subsurface Soils at Site 3, July 23, 1998 B&RE; Results from 

Additional Site 2 Subsurface Soil Investigation, July 28,’ 1998 B&RE; Preliminary Results from 

Verification and Supplemental Sampling Area A Site 2, October 29, 1998 TtNUS; 

Characterization Sampling Results Area A Site IB, November 12, 1998 TtNUS) issued by the 

Navy and reviewed by the BRAC Closure Team (BCT). 

The results of the Rls and supplemental investigations were evaluated by the Navy and formed 

the basis for removal actions completed by the Navy. Removal action alternatives were 

evaluated and presented in a Removal Evaluation Report (Draft Removal Site Evaluation for Area 

A Soils, April 1998, B&RE) and further refined in a subsequent evaluation and revised excavation 

letter report issued in September 1998 (Alternatives 4 and 5 Draft Removal Evaluation Report - 

Area A Soils, August 4, 1998 TtNUS and Area A Removal Action - Addendum to Excavation 

Approach, September IO, 1998 TtNUS). 

The Navy completed removal actions in 1998. In general, the actions consisted of the excavation 

and off-site disposal of contaminated soils. Two excavations were conducted at Site 1. These 

excavations extended to bedrock and continued laterally until visual and analytical evidence 

indicated that no additional contamination existed. Site 2 removal actions consisted of three 

excavations. The largest was immediately adjacent to the northern property line and immediately 

upgradient of the unnamed tributary that flows near this boundary. Both surface and subsurface 

soils were removed from this area based on potential risks to human health and the environment. 

Excavations were extended at depth and laterally until visual and analytical evidence indicated 

that no contamination in excess of clean-up goals remained. Similarly, Site 3 removal actions 

consisted of the removal of surface soils adjacent to Jacksonville Road. This excavation was 

also extended until evidence confirmed that the target clean-up levels had been attained. The 

Site 3 excavation extended to about 30 feet from the unnamed tributary to Little Neshaminy 

Creek at Jacksonville Road. 

2.2 SITE BACKGROUND 

An unnamed tributary to Little Neshaminy Creek is located north of Area A (Figure 2-3). This 

stream originates from a stormwater culvert under Jacksonville Road and flows from the 

southeast to the northwest before turning north, away from NAWC Warminster. Between the 
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base boundary and Bristol Road, the stream flows north under Mearns Road through pastures 

and small woodlots to its confluence with Little Neshaminy Creek. Surface water drainage from 

portions of the airfield and hangar ,area discharges from a culvert where the stream originates. 

Surface water runoff from Area A and adjacent areas also enter this stream. A major stormwater 

discharge culvert (OF1 on Figure 2-3) is located at the point where the stream turns to the north 

and exits the NAWC property. 

The stream adjacent to Area A is a small urban headwater reach that appears to be perennial. 

The portion of the stream within the NAWC property is channeled with a very high (10 to 12 feet) 

and steeply sloped (4:l to 5:l) southern bank. Sites 2 and 3 are located immediately above this 

southern bank, and approximately one-third to one-half of the area is paved with asphalt paving 

material. The stream channel in this area averages about 4 feet in width and l/2 foot in depth. 

Several small pool areas with depths up to 1 to 2 feet exist within this stretch. In general, the 

streambed is rocky and gravelly. The deeper, slower moving pools contain a layer of finer 

sediment. 

Flooding as a result of heavy rains produced by Hurricane Floyd in September 1999 (after the 

first quarterly sampling) created physical changes to the stream channel. The streambed was 

scoured and a new channel created within the streambed in the upper reaches of the study area. 

In addition, gravel from riprap along the edge of Site 3 was washed into the stream and found 

downstream at Station 13. Stream sediments, which were predominantly silts and fine sands 

prior to the flood, were replaced with coarser grained sands and gravel. 

As a result of the flood damage and erosion at Jacksonville Road, Warminster Township 

regraded the stream banks and placed additional riprap and/or gabions along the bank 

immediately downstream of Jacksonville Road. 

In addition to the major stormwater discharge (OFI) noted at the property boundary, three other 

surface water stormwater discharge pipes exist in the upper reaches of the stream adjacent to 

Sites 2 and 3 (see Figure 2-3). Flow from these pipes is limited to the collection of stormwater. 

The major discharge pipe, OFI, contains flow most of the year. Historical aerial photographs 

indicate that another unnamed tributary existed in this area of NAWC, flowing from the south to 

the north, and discharged in the approximate area of OFI. It is believed, from reviewing these 

photographs and other historical documents, that the stream was enclosed and now discharges 

through OFI. 
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Several seep areas have been identified in addition to the stormwater discharge pipes located on 

the southern bank of the stream. These seep areas are noted on Figure 2-3. The upper or 

easternmost seep was evident but not flowing during a March 1999 field inspection. The other 

two seeps were notable and appeared to flow into the stream over a relatively wide sheet type of 

discharge rather than a well-defined discharge point. These areas were defined by the presence 

of wet soils, orange to rusty discoloring of the soils, and the presence of wet soil-type plant 

species. 

. Three sampling events were performed in the unnamed tributary ,to Little Neshaminy Creek 

during the completion of the RI phases. In general, the surface water and sediment sample 

analytical results revealed low-level contamination with metals and polycyclic aromatic 

hydrocarbons (PAHs). The source of the contamination, especially PAHs was not well defined. 

A screening-level ecological risk assessment (ERA) was performed as part of the Phase III RI. 

Surface water and sediment analytical results were compared to conservative Benchmark 

Toxicity Values to estimate the potential ecological risks associated with the contaminant 

concentrations. The ERA concluded that surface water contamination presented a low to 

moderate potential for adverse ecological impacts. Sediment contamination was estimated to 

present a moderate to high potential for adverse impacts. The ERA recommended further site- 

specific data collection and analysis to define potential ecological impacts. The 

Technical Assistance Group (BTAG) concurred with this recommendation and 

implementation of a long-term chemical and benthic macroinvertebrate monitoring 

EPA Biological 

suggested the 

program at the 

site. 

The first quarterly sampling event was performed in September 1999. That first sampling event 

consisted of the collection and analysis of surface water, sediment, seep soil, and 

macroinvertebrate samples. The results of that first quarterly sampling event are presented in the 

Stream Monitoring First Quarterly Report (November 1999, TtNUS). The second quarterly 

sampling event was conducted in November 1999. The results of that second quarterly event are 

presented in the Stream Monitoring Second Quarterly Report (February 2000, TtNUS). The third 

quarterly sampling event was performed in February 2000 and consisted of sampling the same 

stream and seep locations. No macroinvertebrate sampling was conducted. The results of the 

third quarter sampling event are presented in this report. 
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3.0 FIELD SAMPLING AND ANALYSIS 

3.1 SAMPLING OBJECTIVES 

The sampling objectives of this program are as follows: 

0 Establish baseline chemical and benthic macroinvertebrate conditions of the unnamed 

tributary to Little Neshaminy Creek. 

l Collect analytical and biological data over time to determine if the stream conditions vary 

over the established period of monitoring. 

l Collect analytical and biological data to determine the cause, if present, of impacts to the 

stream community. 

l Collect analytical and biological data to determine the source, if present, of 

contamination. 

3.2 THIRD QUARTERLY MONITORING 

TtNUS collected surface water and sediment samples along the unnamed tributary to the 

Neshaminy Creek adjacent to Area A sites 2 and 3 and the discharge area for several surface 

water runoff pipes from the property. Samples were collected at 13 previously identified and 

surveyed reference locations (ST-01 through ST-13) along the unnamed tributary (Figure 3-l). 

Appendix A presents survey data for these locations. In addition, two surface soil samples (SS- 

Ol-03Q and SS-02-03Q) were collected from leachate outbreaks at or near the tributary (Figure 

3-l). Sampling was performed on February 22 and February 23, 2000. Details of sampling 

procedures may be found in the Stream Monitoring Work Plan prepared by TtNUS in August 

1999. Macroinvertebrate samples were not scheduled for collection during the third quarter. 

Heavy rainfall generated by Hurricane Floyd in September 1999 (after the first quarterly 

monitoring) caused flooding which created physical changes to the stream channel and 

streambed. The impacts of the flooding, including changes to stream channel width and depth, 

flow rates, and sediment materials were discussed in the Stream Monitoring Second Quarterly 

Report (February 2000, TtNUS). 
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3.2.1 Surface Water Sampling 

Surface water samples were collected from each of the 13 reference locations on the unnamed 

tributary. Sample bottles were filled at a mid-depth point in the main stream channel at each 

sampling location. The farthest downstream location (ST-13) was collected first with subsequent 

samples proceeding upstream to ST-01 which was collected last. This technique limits the 

influence of sediment and water disturbance on the downstream sample. At each sample 

location, water quality parameters including temperature, pH, conductivity, turbidity, dissolved 

oxygen and salinity were recorded (Appendix B). In addition, stream flow was calculated for each 

sample station (see Section 3.2.4 and Appendix C for additional information). All surface water 

samples were analyzed for PAHs, TAL (target analyte list) metals, low concentration mercury and 

total organic carbon (TOC). Results are discussed in Section 4.0. Sample log sheets for each 

location are presented in Appendix D. 

3.2.2 Sediment Sampling 

Sediment samples were collected from the 13 reference locations on the unnamed tributary. 

Sediment from the top 0.2 feet of the stream channel was collected using a stainless steel trowel 

for transfer of the sediment into the sample container. The sediment samples were collected 

after the surface water samples to limit potential impact of sediments on the surface waters. 

Sediment samples were also collected to limit the amount of rock, gravel, and vegetative material 

sent to the laboratory for analysis. Samples were analyzed for PAHs, TAL metals, low 

concentration mercury, TOC, and grain size. Results are discussed in Section 4.0. Sample log 

sheets for each location are presented in Appendix D. 

Bottom sediments that were predominantly fine sands and silt prior to the flood event, were found 

to be coarser-grained sands and gravels during the second quarter monitoring. Sediments 

observed during the third quarter were also predominantly coarser-grained sands and gravels, 

although traces of silt were observed at several locations. Results are discussed in Section 4.0 

and grain-size data are presented in Appendix E. 

3.2.3 Surface Soil Sampling 

J 

Surface soils were collected from the locations of two previously observed leachate outbreaks. 

One outbreak was observed along the toe of Site 2 within approximately 3 feet of the unnamed 

tributary. This sample (SS-01-03Q) was collected at the location of the seep closest to the 

tributary. The other outbreak was observed at the bank of the unnamed tributary where the 
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sample (SS-02-03Q) was collected. The surface soils were collected from the top 0.5 feet from 

these locations. Soil samples were collected to limit the amount of rocks, gravel, and vegetative 

material. The samples were analyzed for PAHs, TAL metals, low concentration mercury, TOC, 

and grain size. Results are discussed in Section 4.0. Sample log sheets for each location are 

presented in Appendix D. 

- 

-. 

3.2.4 Stream Flow Monitorinq - 

Stream depth and width measurements were taken and recorded during at each sampling station. 

Stream flow measurements (velocity) were also collected and recorded. Stream flow 

measurements were obtained using a portable in-stream flow monitoring and recording device 

manufactured specifically for low-flow streams. Results for each location are presented in Table 

3-l. Stream cross-sections and calculations may be found in Appendix C. 

r- 

--. 

Heavy rainfall generated by Hurricane Floyd in September 1999 (after the first quarterly 

monitoring) caused flooding which created physical changes to the stream channel and 

streambed. The impacts of the flooding, including changes to stream channel width and depth 

and flow rates were discussed in the Stream Monitoring Second Quarterly Report (February 

2000, TtNUS). 

-. 

-- 

During the third round of monitoring, flow rates increased at all sampling stations. Station ST-12 

showed the most significant increase (see Table 3-l and Appendix B). Stream width at this 

location also showed the greatest increase. The high flow rates were most likely due to snow 

melt and a rainfall event (1.2 inches 48 to 72 hours prior to sampling). 

r- 
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TABLE 3-I 
STREAM FLOW MONITORING RESULTS 

THIRD QUARTERLY MONITORING 
NAWC WARMINSTER, PENNSYLVANIA 

I I I I I 

ST-l 3 6.71 0.25 1.68 1.86 3.10 

cfs = cubic feet per second 
Cross-section area = Width X Depth 
Flow Rate = Cross-section area X Velocity 
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4.0SAMPLING RESULTS 

Section 3.0 details the number, types, and locations or samples collected during the third quarter 

monitoring program. 

4.1 ANALYTICAL RESULTS 

During the third quarterly sampling, aqueous and sediment samples were collected from the 13 

reference stations (ST-01 through ST-l 3). Figure 3-l shows the sampling stations and 

associated sample identification number. 

Aqueous samples (SW-Ol-03Q through SW-13-03Q) were analyzed for TAL metals, low 

concentration mercury, PAHs, total organic carbon (TOC), and hardness. In addition, field 

parameters (flow rate, temperature, pH, specific conductivity, dissolved oxygen, turbidity, and 

salinity) were recorded, for each location. Sediment samples (SD-Ol-03Q through SD-I 3-03Q) 

were analyzed for TAL metals, low concentration mercury, PAHs, TOC, and grain size. Two 

surface soil samples (SS-Ol-03Q and SS-02-03Q) were also collected from seep areas and 

analyzed for TAL metals, low concentration mercury, PAHs, TOC, and grain size. Duplicate 

samples to location ST-07 were also collected and identified as SW-21-03Q and SD-21-03Q. 

Table 4-l presents the analytical data for each quarterly sampling for each stream sample 

location. Results exceeding ecological screening values are bolded in the tables. Table 4-2 

presents surface soil results in relation to site background. Appendix E presents completed data 

validation packages for all results. 

4.1 .I Surface Water Results 

Results for surface water samples were compared to first and second quarter results as well as 

ecological screening values, where appropriate. 

4.1 .I .I Field Parameters 

Stream measurements and flow rates were discussed previously (Section 3.2.4). In addition to 

flow rates, temperature, pH, specific conductivity (SC), dissolved oxygen (DO), turbidity, and 

salinity readings were obtained in the field. Results for all rounds of sampling may be found in 

Appendix B. These water quality parameters provide indications of potential impacts on aquatic 

species and their habitats. Stream temperature regulates biological activity and is an important 
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factor in evaluating the productivity of surface water and the type of organisms present. 

Temperature may also have a direct bearing on the significance of other water-quality parameters. 

Small changes in water chemistry (e.g., temperature, pH, or DO) can adversely affect fish 

populations and their habitats. Fish have optimum ranges of tolerance to these physical factors as 

well as to various chemicals. For cold-water fish such as trout, DO concentrations should fall ideally 

between 4 and 6 mg/l. pH is a general indicator of the degree of acidity and alkalinity of water, and 

reflects the carbon dioxide content and the presence of organic acids and pollution. Higher pH 

values generally reflect greater amounts of carbonates, bicarbonates, and associated salts in 

streams. Specific conductance (or electrical conductivity) is a measure of the total dissolved solids 

(TDS) in water which relates to the total amount of minerals dissolved in water. 

Results from the third quarter showed a decrease in temperature (expected with decreasing 

ambient temperatures), stable turbidity levels, and an upward trend for pH and DO. DO levels at 

ST-II, although greater than those recorded during the second sampling event, were the lowest 

recorded at any location for this event. SC showed a generally downward trend, the exception 

being at location ST-11 that had a slightly higher SC reading. Salinity was 0.0 percent at all 

locations with the exception of location ST-1 1 (0.02%) and locations downstream of ST-l 1 (0.01% 

at ST-12 and ST-13). ST-11 is the location at the outfall receiving runoff from the parking area. 

The increase in salinity as well asimpacts on other field parameters observed at this location are 

probably related to the parking area runoff which contains salt and other materials which could 

impact water quality. Appendix B presents results of field parameters for each sampling event. 

4.1.1.2 Chemical Analysis 

Results from the third quarter sampling were compared to first and second quarter results. In 

general, results for surface water samples showed correlation with first and second quarter 

results. Contaminants exceeding AWQCs were barium and manganese in the majority of 

locations. Other metals exceeding AWQCs were lead in SW-08 and SW-l 1 and iron in SW-1 1. 

SW-11 continued to show the highest levels of contaminants when compared to the other 

locations. 

No PAHs were detected in any of the surface water samples. The PAHs observed at SW-04 

during the first quarter were not present in the second or third quarter samples. 

With the exceptions noted above, contaminants were detected at approximately the same levels 

as the first and second quarter at most locations. There also appears to be only minor 

differences between most of the surface water sampling locations, although location SW-11 
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shows the highest levels of contamination. Table 4-l presents the data for the quarterly sampling 

events. Appendix E presents the data validation packages for the third quarter. 

4.1.2 Sediment Results 

Results from the third quarter sampling indicate changes in the extent of metals contamination in 

the sediment samples. Levels of metals increased at locations ST-05, ST-06, and ST-12. Metals 

concentrations decreased at locations ST-07 and ST-l 1. ST-1 1 had previously contained the 

highest levels of metals in the previous sampling events. Levels from the third quarter-at this 

location show metals at similar levels to ST-05, ST-06, ST-12, and ST-13. In general, these 

locations have several compounds, such as copper, lead, nickel, silver, and zinc, exceeding 

ecological screening values. In addition, mercury exceeds the ecological screening value at ST- 

11, although mercury concentrations have decreased during each sampling event. 

Although levels of PAHs exceed ecological screening values in all the sediment samples, 

changes in the distribution of these compounds were observed in the third quarter. Station ST- 

11, which had the highest levels of PAHs in the first two sampling events, showed a significant 

decrease in PAH levels. Concentrations of PAHs at this location were at approximately those of 

the other locations. Location ST-08 also continued to show a decreasing trend in PAH levels. It 

should be noted that sediments at these locations (ST-08 and ST-II) have changed from 

predominantly sand to predominantly gravel over the course of the monitoring program. 

Decreasing PAH and metals levels may be due to the changes in the sediments. The highest 

levels of PAHs were detected at stations ST-07, ST-IO, ST-13. PAH levels increased from the I 
second quarter results at these three locations. Table 4-l presents the data for the quarterly 

sampling events. Table 4-2 presents grain size data for the quarterly sampling events. Appendix 

E presents the data validation packages for the third quarter. 

4.1.3 Surface Soil Results 

Surface soil samples obtained from areas of historical leachate outbreaks were generally within 

background levels with the exception of cadmium (17.8 mg/kg at SS-02) cobalt (62.2 mg/kg at 

SS-02) copper (226 mg/kg at SS-02) nickel (249 mg/kg at SS-02) silver (6.8 mg/kg at SS-01 

and 21.9 mg/kg at SS-02) thallium (1.6 mg/kg at SS-02) vanadium (91.5 mg/kg at SS-02) zinc 

(117 mg/kg at SS-01 and 11,600 mg/kg at SS-92) and PAHs in SS-02. In general, levels of 

metals in SS-01 decreased from the second to the third quarter the most notable being zinc which 

decreased from 23,300 J mg/kg to 117 mg/kg. The levels of PAHs in SS-01 have remained at 

approximately the same levels in all three sampling events. The levels of metals in SS-02; 

UDOCUMENTSJNA\IYI6883~14225 4-3 



- 

however, showed a significant increase in the third quarter. Cadmium, copper, cobalt, nickel, 

thallium, vanadium, and zinc all showed levels greater than background. The only metal in SS-02 

that showed a significant decrease was lead (439 mg/kg in the second quarter and 79.8 mglkg in 

the third quarter). PAH levels in SS-02 decreased to levels approaching, but still exceeding, 

background. The PAH levels recorded in the third quarter were the lowest of any of the sampling 

events. Table 4-3 presents the surface soil data for all sampling events. Appendix E presents 

the data validation packages for the third quarter. 

- 

-. 
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J - Estimated value; U - Non-detected; B - Result not considered present; K - Result biased high; L - Result biased tow 
AWQC - Ambient Water Quality Criteria 
Bold Values exceed ecological screening levels 



Table 4-1 
Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

I NOAA 1 AWQC I SW-l-l.? I SW-04 

, LllII”llllr cwvalll’y~, I 1 I I 

1 RESULT 1 QUALI RESULT] QUAL( RESULT ( QUALj RESULT 1 QUALI RESULT I( / I .,I 1 

Chromium 
n-L-8. 

1 81 /4/l 1 , 13.4 , 

I hl.3 I I i7fi I 

Magnesium 
Manganese 
Mercury 
Nickel 

Potassium 

NA NA 1 IL”” 

NA 80 32.3 
0.15 0.012 0.0017 
20.9 52.0 16.5 

NA NA 2130 

Vanadium 
7inr 

1 19 12.8 1 
I 15i-l I 171) 32.4 1 

Total Organic Carbon 

Acenaphthylene 1 44 ( 24 I O.b5 I 

Anthracene 1 85.3 1 24 1 1 

(Fluoranthene 600 1 3.9 
.- ^^ 

lenanthrene 24 , “.“3 

Pyrene 1 665 ( 24 1 0.05 u 1 0.05 1 u I 0.05 I u 

J - Estimated value; U - Non-detected; B - Result not considered present; K - Result biased high; L - Result biased low 
AWQC - Ambient Water Quality Criteria 
Bold Values exceed ecological screening levels 

J I I 1 ! ! 
1 

1 ! 
1 1 1 1 1 1 1 1 

/ 
i I 

i 



Ti- ..I 
Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

MISCELLANEOUS PARAMETERS 
Hardness as CaC03 

mglL 1 1 mglL 1 
111 ’ I hIA I 

Total Organic Carbon 2.9 

SEMIVOLATILES @kg 
Acenaphthene 

ug/L uglL 
16 24 NA , ( u.3 

Acenaohthvlene 
u 0.3 0.5 u 0.5 AA I I 1 hlA .I I 1 1 4 1 ..I 

1 I u 1 0.5 1 u 
I II 

1 

IBenzo(g,h,i)perylene 
- . 

J - Estimated value; U - Non-detected; B - Result not considered present; K - Result biased high; L - Result biased low 
AWQC - Ambient Water Quality Criteria 
Bold Values exceed ecological screening levels 



Table 4-l 
Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

J - Estimated value; U - Non-detected; B - Result not considered present; K - Result biased high; L - Result biased low 
AWQC - Ambient Water Quality Criteria 
Bold Values exceed ecological screening levels 



T&w, _- 1 
Analytical Results 

Surface Water and Sediment 

J - Estimated value: U - Non-detected; B - Result not considered present: K - Result biased high; L - Result biased low 
AWQC - Ambient Water Quality Criteria 
Bold Values exceed ecological screening levels 



Table 4-1 
Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 

IZinc 

Anmracene 
Benz(a)anthracene 
- ,, 

J - Estimated value; U - Non-detected: B - Result not considered present; K - Result biased high; L - Result biased low 
AWQC - Ambient Water Quality Criteria 
Bold Values exceed ecological screening levels 



a ‘1 
Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

1 NOAA 1 AWQC I SW-I 3 
1 ER-L ) Freshwater 1 09/15/99 11/22/99 2/22/OO 

, l.Z , L.Z 

NA i NA 

,., . V.‘. , 
I ?R I 

NA 1 NA 1 ,%3l 1 

I 9* i - i II 

MISCELLANEOUS PARAMETERS mglL mg/L mg/L 
Hardness as CaC03 132 NA 114 
Total Organic Carbon 3.9 2.7 B 1.6 

SEMIVOLATILES i wki t 

160 I 24 
I 34n I 

0.5 ( 
34 I nnE; I 

J - Estimated value; U - Non-detected; 6 - Result not considered present; K - Result biased high; L - Result biased 10~ 
AWQC - Ambient Water Quality Criteria 
Bold Values exceed ecological screening levels 



Table 4-I 
Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

SD-01 1 blJ-VL 

l1151gg ( lil23l99 1 2/23/00 .I 09/15/99 1 11123199 1 2/23’O” 
I I I / 

NOAA AWQC 
ER-L Freshwater 09 

Chronic Screening 
RESULT QUAL RESULT QUAL RESULT QUAL RESULT QUAL RESULT QUAL RESULT QUAL 

mglkg %.A mglkg mglk9 mgnc9 mM9 mfls m&t 
NA 87 7900 11300 11500 NA 11800 12200 
2 NA 5.1 K 0.6 B 0.66 B NA 0.54 B 0.83 B -m 

8.2 8.1 0.36 UL 3.2 4.7 NA 3 
3.3 ( I 

NA 3.9 85.8 98.5 95 NA 104 116 
NA 5.1 0.95 J 1.4 K 1.6 K- NA 1.2 J 1.7 K 
1.2 2.2 0.85 UL 0.43 UL 0.35 UL NA 0.04 UL 0.38 UL 

NA NA 24100 17000 10200 NA 11600 
14800 ____ 

81 74/l 1 494 34.9 40.4 NA 29.5 ’ a “- * ’ ’ 
Cobalt NA 3 9.2 K 11.9 K 10.6 NA 10.: 
Copper 34 9 65.8 28.7 29.8 NA 26.: 
Iron NA 1000 67200 30600 35600 NA 297c 
Lead 46.7 2.5 69.1 127 J 41.6 NA 29.; , d , dx8.I , 

. ^ .^^ >> *^A nnnn +.,I oc9n I I ,nwm I I 

INORGANICS 
Aluminum 

Arsenic Barium 
Beryllium 
Cadmium 

Calcium Chromium 

NA NA Y4W 114”” YYU” IYn “YL” , I “““Y 

NA 80 6220 607 J 524 NA 693 J 770 
0.15 0.012 0.0087 L 0.03910 0.00600 J 0.0277 L 0.01260 0.02600 J 
20.9 52.0 17.9 L 21.8 21.6 NA 19.5 22.4 
. . . n,.nr\ 9, .-BE,-,,-, _I 

1 1 J 1 6.4 
I I I I ,,*rl I I 

41.2 T L 1 48.3 1 
I 70 I I I cl09 I I 

J - Estimated value; U - Non-detected; B - Result not considered present; K - Result biased high; L - Result biased low 
AWQC - Ambient Water Quality Criteria 
Bold Values exceed ecological screening levels 

1 1 1 I i j ! 1 I ? ? ? 

180 ) I 

1 3 : 



J - Estimated value; U - Non-detected; B - Result not considered present; K - Result biased high; L - Result biased low 
AWQC - Ambient Water Quality Criteria 
Bold Values exceed ecological screening levels 



Table 4-1 
Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

J - Estimated value; U - Non-detected; B - Result not considered present; K - Result biased high: 
AWQC - Ambient Water Quality Criteria 

L - Result biased low 

Bold Values exceed ecological screening levels 

1 3 I 1 3 
J 

? 1 



1 1 L.“._ - L.“._ - 1 1 

Analytical Results Analytical Results 
Surface Water and Sediment Surface Water and Sediment 

NAWC Warminster NAWC Warminster 

J - Estimated value; U - Non-detected; B - Result not considered present; K - Result biased high; L - Result biased low 
AWQC - Ambient Water Quality Criteria 
Bold Values exceed ecological screening levels 



Table 4-1 

Analytical Results 
Surface Water and Sediment 

NAWC Warminster 

J - Estimated value; U - Non-detected; B - Result not considered present; K - Result biased high; L - Result biased 10~ 
AWCIC - Ambient Water Quality Criteria 
Bold Values exceed ecological screening levels 
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Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

J - Estimated value: U - Non-detected: B - Result not considered present; K - Result biased high; L - Result biased low 
AWQC - Ambient Water Quality Criteria 
Bold Values exceed ecological screening levels 



Table 4-1 
Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

J - Estimated value; U - Non-detected; B - Result not considered present; K - Result biased high; L - Result biased low 
AWQC - Ambient Water Quality Criteria 
Bold Values exceed ecological screening levels 



TABLE 4-2 
GRAIN-SIZE RESULTS 
NAWC WARMINSTER 

GRAIN-SIZE DESCRIPTION I 
LQCATION QTR. 1 QTR. 2 QTR.3 QTR.4 I 

ST-01 Well-graded gravel with sand Well-graded gravel with sand Well-graded gravel with sand 
ST-02 Well-graded sand with gravel Poorly-graded sand with silt and gravel Silty gravel with sand 
ST-03 Well-graded sand with silt and gravel Well-graded gravel with sand Well-graded gravel with sand 
ST-04 Well-graded sand with gravel Well-graded gravel with sand Well-graded gravel with sand 

sand IWell-araded aravel with sand 1 ST-05 IWell-graded sand with silt and gravel Well-graded gravel with ! I 
ST-06 (Well-graded sand with gravel Well-graded gravel with sand IWell-iraded iravel with sand 
Sl r-07 IWell-graded sand with silt and nravel iWell-araded aravel with sand IWell-araded aravel with sand I I 
ST-08 ISilty sand IWell-graded sand with silt and gravel IWell-graded iravel with sand 

I 
I 

ST-Og 
ST-1 0 IPoor&graded sand with silt an; gravel IWell-graded sand with gravel IWell-Graded Gravel with sand I 
Sl 

1 [Well-araded sand with silt and aravel IWell-araded aravel with sand IWell-araded aravel with sand I I 

r-i i 
ST-1 2 
ST-13 

Poorly-graded sand with silt and gravel Well-graded sand with gravel Well-graded gravel with sand 
Poorly-graded sand with gravel Well-graded sand with silt and gravel Poorly-graded sand with gravel 
Well-graded sand with silt and aravel Siltv sand with aravel Poorlv-araded sand with aravel 
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TABLE 4-3 
SURFACE SOIL SAMPLING RESULTS 

NAWC WARMINSTER 

Background Data Surface Soil Sampling Results 
Freq. Range of Positive 

of Detection Mean of ss-01 ss-02 

Substance I)etectior Min. Max. All Data QTR. 1 QTR. 2 QTR. 3 QTR. 4 QTR. 1 QTR. 2 QTR. 3 QTR. 

METALS (mglkg) 

aluminum 

antimony 

arsenic 

31131 4780 - 18100 13400 

1 I22 13.6 - 13.6 3.75 

27131 0.28 - 12.1 3.88 

barium 

bervllium 

1 27129 1 34.1 - 225 1 61.6 

1 27131 I 0.31 - 1.7 I 0:806 

cadmium 1 o/31 I I 
calcium I 25129 I 240 - 1910 I 664 

chromium 1 31/31 I 7.9 - 35.3 1 19.4 

cobalt 1 27130 1 1.6 - 22.1 1 8.9 

518 - 4960 1 1980 

30.9 - 2010 1 424 

mercury 1 l/28 1 0.37 - 0.37 1 0.0436 

nickel 1 20127 1 4.1 - 21.7 1 10.5 

potassium 

selenium 

silver 

27129 89.1 - 3050 706 

O/20 

Of17 

8240 7040 J 7400 

0.81 K 3.3 B 1 B 

3.2 L 9.3 J 2.6 

246 546 J 127 

0.66 B 0.87 J 0.91 K 

0.82 J 8.9 J 0.45 UL 

3740 13000 J 42900 

34.4 86.1 J 24.2 

25.1 K 46.3 J 6.3 

1920 5210J 26500 

’ 6000 9860 J 1040 

0.29 L 0.35 J 3.98 J 

47.9 113J 13.8 

608 J 677 J 1520 

0.71 B ND 2.2 u 

3.6 B 6.8 J 6.8 

171 B 1 301 J / 282 K 1 

ND 1 ND / 0.46 U 1 

153 1 113 1 245 / 

1.2 J IO.87LI 1.3K 1 

0.53 J 1 0.28 J / 17.8 / 

3010 1 171001 6710 / 

2840 I 11400 I 5280 / 

372 1 352 J 1 2080 / 

I.192 LI 0.04561 0.01 J 1 

14.6L I 12.8 / 249 1 

218 B j 281 J / 234 K j 

ND 1 ND 1 1.6 1 

phenanttirene 1111 51 - 51 185 15OJ 87J 11 u 380 J 1500 220 

pyrene 260 J 230 J 600 700 J 2800 430 

TOC (mglkg) 19100 55100J 3990 7300 12000 38300 

B - Positive result is considered an artifiact of blank contamination and should not be considered present 
L - Positive result is biased low as a result of validation noncompliances 
J - Positive result is considered estimated as a result of validation noncompliances 

K - Positive result is biased high as a result of technical noncompliances 
Frequency of detection refers to number of times compound was detected among all samples versus total number of samples. 

Number of samples may vary based on the number of usable results. 

_/_I 

.-_. 

t.--, 
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-- 

- 
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/I_ 
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-. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

Third quarter results were compared to first and second quarter results. It should be noted that the 

first quarter was conducted while the region was in severe drought conditions and the stream 

channel was subject to significant changes due to a severe flooding event between the first and 

second sampling. Variations observed in field water quality parameters is primarily due to the 

impacts of the flood event in September 1999 and/or seasonal changes, or in the case of ST-1 1, 

due to the location of the sample. This location is impacted by runoff from a parking area that could 

influence salinity, pH, and other field parameters. 

Several changes were observed in the third quarter sampling in the metals and PAH 

concentrations, particularly in the stream sediments (see Section 4.1 for details). During the third 

quarter there were no locations that showed significantly higher levels of contamination when 

compared to the other monitoring points. In the previous rounds, location ST-II showed higher 

levels of contamination than the other sample locations. The levels of contamination in locations 

downstream of the seep areas and outfalls tend to be within the same range for this round. This 

may be due to the increased flow rates observed during the third quarter that may have distributed 

sediments in a more homogeneous manner. 

Based on the results of the third quarter sampling event, no changes to the sampling procedures 

are recommended. 

Macroinvertebratesampling was only conducted during the first quarterly sampling event; therefore, 

there is inadequate data to evaluate trends and present conclusions. No changes to the sampling 

program are recommended. The next sampling round is scheduled for June 2000 and will be for 

chemical analyses and macroinvertebratesampling. 
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Appendix A 

Survey Data 
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Job Number / 9-8144 Tetra Tech' 
C.L.E.A.N. Irons Location 

============================================== 
Iron # NORTHING EASTING 

---------------------------------------------- 
Iron(l) 327.904.6945 2,746,623.4928 
Iron(Z) 327,911.7293 2,746,602.5731 
Iron(3) 327,966.6498 2,746,531.9856 
Iron(4) 327,995.0506 2,746,507.6208 
Iron(S) 328,020.5948 2,746,470.2593 
Iron(G) 328,040.9440 2.746,442.8313 
Iron(7) 328,060.4397 2,746,393.5344 
Iron(B) '328,099.4571 2,746,363.0882 
Iron(S) 328,126.7726 2,746,329'.6965 
Iron(l0) 328,178.5301 2,746,256.4672 
Iron(l1) 328,218.7371 2,746,168.9253 
Iron(l2) 328,337.1570 2.746.166.5844 

-. ._ . 

1 ,I 
I ,I . 

I 

,I 

I 
\ Showalter & Associates 



Appendix I3 

Stream Monitoring - Field Parameters 
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Flow Rate (cfs) 
NAWC Warminster Surface Water Sample Results 

Location g/15/99 11123199 
ST-01 0.62 
ST-02 0.84 
ST-03 1.35 
ST-04 0.42 
ST-05 0.53 
ST-06 1.07 
ST-07 0.91 
ST-08 0.36 
ST-09 0.62 
ST-IO 0.54 
ST-11 0.36 
ST-12 0.32 
ST-13 0.57 

- 

0.17 
0.38 
0.73 
0.33 
0.11 
0.11 
0.36 
0.31 
0.73 
0.10 
0.41 
0.31 
1.76 

IO.00 
9.00 
8.00 
7.00 1 

3.00 
t 

2.00 
i 

1.00 & 

0.00 ; 

9115199 

2/22/00 
3.53 
1.47 
3.53 
2.78 
3.10 
2.25 
3.04 
2.50 
0.97 
2.53 
1.98 
8.76 
3.1 

FLOW RATE (cfs) 

-+- Stool 

-* ST-02 

57~03 

ST-04 

-x-- ST-05 

+ST-06 

ST-07 

- 57~08 

ST~O9 

ST-1 0 

ST~i I 

ST~l2 

ST-13 



Temperature 

Temperature (C) 
NAWC Warminster Surface Water Sample ReSUltS 

Location g/15/99 11123199 2/22/00 
ST-01 20.1 15.8 8.8 
ST-02 20.1 15.7 8.3 
ST-03 20.7 15.5 8.0 
ST-04 20.1 15.5 7.9 
ST-05 20.5 14.5 8.0 
ST-06 20.7 14.4 9.1 
ST-07 20.1 14.4 9.3 
ST-08 20.5 14.5 9.4 
ST-09 20.5 14.3 9.1 
ST-10 19.2 13.1 8.8 
ST-11 19.6 15.4 10.7 

ST-12 19.2 14.2 7.9 
ST-13 19.5 14.0 7.3 

Temperature 

25.0 

‘==a 

0.0 

+-ST-O5 

+ST-06 

-- ST-07 

-ST-08 

ST-09 

ST~IO 

ST~I 1 

ST-12 

ST-13 



PH 
NAWC Warminster Surface Water Sample Results 

Location 
ST-01 
ST-02 
ST-03 
ST-04 
ST-05 
ST-06 
ST-07 
ST-08 
ST-09 
ST-IO 
ST-1 1 
ST-1 2 
ST-l 3 

I 

9/l 5199 1 l/23/99 2122100 PH 

6.80 
6.88 
7.06 
7.01 
6.97 
7.07 
7.08 
7.08 
7.28 
7.29 
6.87 
7.18 
7.13 

6.56 7.31 
6.58 7.29 
6.79 7.33 
6.67 7.12 
6.91 6.85 
7.01 7.27 
7.01 7.29 
7.04 7.34 
6.98 7.29 
7.16 7.39 
6.73 7.14 
6.76 6.80 
6.29 6.51 

pH (Standard Units) 

+ST~Ol 

a- ST~O2 

ST~O3 

ST~O4 

’ -X- ST~OS 

-e- ST~O6 

~. 57~07 

-ST~O8 

ST~O9 



DISSOLVEDOXYGEN 

Dissolved Oxygen (mg/L) 
NAWC Warminster Surface Water Sample Results 

Location 9115199 1 
ST-01 6.60 
ST-02 7.85 
ST-03 7.15 
ST-04 7.89 
ST-05 7.45 
ST-06 7.63 
ST-07 6.98 
ST-08 5.76 
ST-09 7.51 
ST-10 7.65 
ST-11 6.60 
ST-12 8.09 
ST-13 8.44 

1123199 2/22/00 
6.29 11.79 
6.40 12.20 
6.05 11.58 
6.65 11.60 
6.13 12.57 
6.76 10.62 
6.65 10.72 
5.50 11.12 
5.33 11.04 
7.74 11.65 
4.74 6.85 
6.44 11.22 
7.80 11.55 

DO (mg/L) 

$ 9.50 

-2 8.50 

- 

CST~Ol 

I) ST~OZ 

ST~03 

ST-04 

;c- ST-05 

+-ST-06 

ST-07 

-ST-08 

ST-09 

ST-IO 

ST~I 1 

ST-12 

ST~l3 



Specific Conductivity 
Specific Conductivity (mS/cm) 
NAWC Warminster Surface Water Sample Results 

Location g/15/99 11123199 2/22/00 
ST-01 0.209 0.245 
ST-02 0.232 0.262 
ST-03 0.268 0.274 
ST-04 0.216 0.275 
ST-05 0.267 0.288 
ST-06 0.275 0.287 
ST-07 0.214 0.295 
ST-08 0.282 0.299 
ST-09 0.295 0.316 
ST-10 0.271 0.318 
ST-11 0.622 0.460 
ST-12 0.419 0.348 
ST-13 0.366 0.379 

0.186 
0.186 
0.193 
0.191 
0.191 
0.196 
0.197 
0.204 
0.213 
0.207 
0.537 
0.298 
0.278 

Specific Conductivity (mS/cm) 



Turbidity 

TURBIDITY (NTU) 
NAWC Warminster Surface Water Sample Results 

Location 9/i 5/99 
ST-01 5.0 
ST-02 2.0 
ST-03 14.0 
ST-04 1 .o 
ST-05 0.0 
ST-06 0.0 
ST-07 3.0 
ST-08 21.0 
ST-09 39.0 
ST-l 0 7.0 
ST-l 1 28.0 
ST-l 2 4.0 
ST-1 3 0.0 

1 l/23/99 2/22/00 
0.0 0.0 
4.0 0.0 
0.0 0.0 
3.0 0.0 
5.0 4.0 
0.0 0.0 
0.0 1 .o 
1 .o 1 .o 
3.0 2.0 
1 .o 4.0 
2.0 0.0 
2.0 0.0 
1.0 0.0 

-.-T~OI 

~CST~O2 

ST~O3 

- ST~O4 

+ ST-05 

-.-ST-O6 
---i---ST.07 

-ST-08 

ST-09 

ST-10 
ST~l 1 

ST~l2 

ST-13 



Salinity 

SALINITY (%) 
NAWC Warminster Surface Water Sample Results 

Location 
ST-01 

ST-02 
ST-03 

ST-04 
ST-05 

ST-06 
ST-07 

ST-08 

ST-09 
ST-10 
ST-l 1 

ST-12 
ST-l 3 

9115199 

0.00 
0.00 

0.01 
0.00 

0.01 
0.01 

0.00 
0.01 

0.00 
0.01 

0.02 
0.01 

0.01 

I 1123199 
0.00 
0.01 

0.01 

0.01 
0.01 

0.01 
0.01 

0.01 
0.01 

0.01 
0.01 

0.01 
0.01 

2/22/00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.02 
0.01 

0.01 

SALINITY (%) -ST-O1 
-eb- ST-02 

ST-03 
ST-04 

-*~ ST-05 
- ST-06 
-. ST-07 

- ST-08 
ST-09 

Z-1? 
ST:1 2 
ST-l 3 



Appendix C 

Stream Flow Calculations 

UDOCUMENTSINAVYI6883/14225 
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CALCULATION WORKSHEET PAGE OF 

:LIENT JOB NUMBER 
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PUBJECT 
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iASED ON DRAWING NUMBER *-- 

IY CHECKED BY APPROVEDBY DATE 

v--T 



CALCULATION WORKSHEET PAGE OF- 

LIENT 1 JOB NUMBER 

Si-.4+;rf5fl n/z, 03 A vef.2 @7c. t-/a LJ 24 +L 

ASED ON DRAWING NUMBER 

Y CHECKED BY APPROVED BY DATE 

\ 



CALCULATION WORKSHEET 
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S’ 

1 JOB NUMBER 

PAGE OF 

B 

B 

5fcii/un No UL-I Aue~u~c I=/‘4 d-2 E..ciffCP, 
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Y CHECKED BY APPROVEDBY DATE 

7. 
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3ASED ON DRAWING NUMBER 

3Y CHECKED BY APPROVEDBY DATE 

CALCULATION WORKSHEET 

CLIENT 

N/4 LLiL OJU‘~N7/.eS tc N 
SUBJECT 

JOB NUMBER 

6 85’3 

PAGE OF 



CALCULATION WORKSHEET PAGE OF- 

:LIENT JOB NUMBER 

/lJ/+(iJC LJ/Jui/r7/RE(fe.T 6863 
UBJECT 

St-~b-/a/z jijo 06 AUC~&iCi i-/uw %z.u tL 
IASED ON DRAWING NUMBER 

IY CHECKED BY APPROVED BY DATE 



CALCULATION WORKSHEET PAGE OF- 

CLIENT 1 JOB NUMBER 

n/A KI1 M/~crm/ds f e i- &is83 
I ;UBJECT 

57%+/w/I AJO a7 A ve/Li4.& f=-/ow xc-4 l--L 
E SASED ON / 1 DRAWING NUMBER 

E IY CHECKED BY APPROVED BY DATE 

--L+c..i--;- 



CALCULATION WORKSHEET 

CLIENT 

S 

1 JOB NUMBER 

PAGE OF- 

,_-. 
/J/4 WL- iA/&/ M/O< er SSB3 

SUBJECT 

.S~f-ci t-IL/, AJO 08 /yr/cer’.u 4L t-/o LA/ /L& f L- 
;ASED ON DRAWING NUMBER “-, 

IY CHECKED BY APPROVEDBY DATE 

-- 

B 

B 

-- 

-, 

r--. 

__ 
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CLIENT 1 JOB NUMBER 

: 

St&+/ L’fl 4 A VP /‘Lieed /=/uLu f’e /c y/A +/o/7 
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t 3Y CHECKED BY APPROVED BY DATE 



CALCULATION WORKSHEET 

- 
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:LIENT 1 JOB NUMBER -_ 
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Appendix D 

Sample Logs 

UDOCUMENTS/NAVY/6883/14225 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: NAWC Warminster Sample ID No.: 5’ L, _ D y-- 03 CT 
Project No.: CT0 253 Sample Location: 

Sampled By: SW CM 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
D<] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
[I CIA Sample Type: 0 High Concentration 

;m SAM&E::DAT&: ‘.::.: / f, “. : . ..., ‘..” .,,, ii ,: ,,‘I. .‘.. ,: ., j,.::: ,I:.>:, I, / ..::.. : ,:, ,: ..::‘...jf:,;...- ,:. :/: / .: ,.:;:,., I. /.:: ./. :. ..:.,::..,:, .: .; :, 

bate: z/zz/uo Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: I/2 5- 
lethod: S.S. Trowel 

fi i’OL42 /7 t 0 
0 

/~~‘o/ /y s;@~ffcJ SH4.d .+I9 
-y ” 

lonitor Reading (ppm): d, 0 b-/IfY &/.UVC/ &u/f& +tkLc- nf s-,/f 

:OMPOSlTE:SAMPLE:DATA: ‘. ,. ., ,,;! 1.: ii..: ..’ ..:., .:: ,.:, ‘,./ .::‘//.:., ,.:: ,. . . . . . .::,: ,’ .,.,. ::...:.. ..:.... ., 

iange in ppm): 

Th.c- 58VLk- huf-~u- harf S/rr7#// 

Aha- f5 d f u/y? r=Ie 



Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Paae 1 of 1 --- -- 
Project Site Name: NAWC Warminster Sample ID No.: c ,>, -&+- 034 
Project No.: CT0 253 Sample Location: .<t&f/#e -0G 

Sampled By: SPKM 

[X] Stream C.O.C. No.: 

0 Spring 
0 Pond Type of Sample: 
[1 Lake [X] Low Concentration 
0 Other: [I High Concentration 
fl QA Sample Type: 

iAMPLING DATA: :. ” ,, .“: ,,. : : ‘,a ..:.I ;...;,; ..,’ :.:. .:‘..:, .: ;‘.. ,. :, ,,.>. ,::yl..::~, .x.: ‘. ,, j,, ‘,, ..y,: :, .::: :.: ..(, ‘;,i. ,,,,,.#. “: 

late: 2/22/D 0 Color PH S.C. Temp. Turbidity DO Salinity Other 

ime: II 20 ViSUal Standard mS/cm Degrees C NTU mg/l 5% NA 

lepth: -- 
kthod: fu.--,dL ~~~~~~~~~~~ L/C 4 t- t/z4 42-13 c5// 72 //*OY 0,O 

iAMPLE,COLLECTlON INFORMATION:. ‘. :, i’: ,’ .i’.J ;,,:,: : .: :,,, i.:, .‘.:.:,;‘: ‘: ‘I’ ., I./ ,,,, i’,’ ; ,, ; I 

Analysis Preservative Container Requirements Collected 

‘AH 4c Liter Amber Glass I 
‘OC H2S04 250 ml Poly 1 
‘otal Metals except Hg and Hardness HN03 500 ml poly 1 
Ultra Clean Mercury 4c 500 ml Clear Glass 1 



m Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
\ d Page- of - 

Project Site Name: NAWC Warminster Sample ID No.: 5-1, -no- 03 Q 
Project No.: CT0 253 -. Sample Location: s fdf f/G7 4 - ok 

Sampled By: SPI CM 

0 Surface Soil C.O.C. No.: 
[I Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

WWSA~~LE, .DAT& j .’ ‘, ; . ..., / / .., .:i:. i,, .‘i./, ;:., :: :. ... ::i:. ,,,:. : ;.,. ., ,. %.. “. ::;, /:‘. ,j :,, : ,’ ,; : :, j :; ~ ..::.y.. :: .:,. :.:, .: ,. ,. 

late: 7 /zz/ao Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
‘ime: i2.05 
hethod: S.S. Trowel o-df 

c3 xc- “, f&J 

L3/.oue j-L, 
Pd,&//~ 5.9~ FCC/ SC.=-.d k” PL, 

Monitor Reading (ppm): ,-J , 0 L-+-c% y 5 00-L 5-c /f‘ 

:QMPOSITE :@AMPLE DATA: :y. :., ..:, :.,,:i.:,) : :.. .‘,.i.,.:;,:,.: : . . . . .,.. ,.. ,, 

Range in ppm): 

:iicg;;ixqpplicable~.. 1.: : .‘. 

MSlMSD Duplicate ID No.: 

:, ..‘.‘.: ., ., ..: .,I, “_I.: ,,,I .‘:: > j y;.i:;:;;.:[‘; .: ; Signature(s): 



Tetra Tech NUS, inc. SURFACE WATER SAMPLE LOG SHEET 

Paoe 1 of 1 - --a---- -- -~- 

Project Site Name: NAWC Warminster Sample ID No.: i,, - - 3 

Project No.: CT0 253 Sample Location: 5ib f-(‘c/O - 08 
Sampled By: SPICM 

[X] Stream C.O.C. No.: 

1 Spring 

0 Pond Type of Sample: 

[I Lake [X] Low Concentration 

0 Other: 0 High Concentration 

[I QA Sample Type: 

AMPLING DATA: .;, ., A.... ; : ‘.,,.:;; .. >./..., 

ate: z- 1, 2 2 10 0 Color pH S.C. Temp. Turbidity DO Salinity Other 

ime: i 0 /) ViSUill Standard mS/cm Derees C NTU mgil % NA 

Nepth: --_ 
lethod:sL-,,,/, /3 Ofi/f!/4dd/L c/.GGi/ 7/3 4 #2‘9%4 4, Li I l/s/L 040 

AMPLE COLLECTION INFORMATION: ,.,;. :...’ .,,# ,. ‘.Y,‘./, 

Analysis Preservative Container Requirements Collected 

‘AH 4c Liter Amber Glass 1 
‘OC H2S04 250 ml Poly 1 
‘otal Metals except Hg and Hardness HN03 500 ml poly 1 

lltra Clean Mercury 4c 500 ml Clear Glass 1 

:iicleii’lf;iAppii~~bie:, .‘L: : .. ..::I ‘:, :. .; :.. .::..:.,i:~..:..:-:~:~,~~~~~~~~~:~~~~~ Signature(s): 
MSIMSD Duplicate ID No.: 

-  

I ”_  

I-\ 

- 

R 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Dana I nC / I aye _ V. A 

Project Site Name: NAWC Warminster Sample ID No.: so- 07- 03c52 
Project No.: CT0 253 Sample Location: .( +A /,p/7 _ D 7 

Sampled By: SPI CM 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
[I Other: [X] Low Concentration 
0 CIA Sample Type: [1 High Concentration 

iftiNBSAMPLEDATk ,’ ,:j,.,/ .:.. :‘; ,j;. i., . . .i .A,.. . . . . . . y .:,..y:~:: ., i’,,i’:Y :. ,:::; <... i. ,. :.... 

late: z/zz-/50 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Ime: /L3U Q./J 5/a&W- POOf/‘#) ..s-&rflJ 2airl.d 6x.96/ 
Aethod: S.S. Trowel O-Y/ to 

Lr/dvv/i w///7 frarr S//f- 
Aonitor Reading (ppm): D, u &-r@ 7 

:OlWPOSiPE SAMPLE DATA: ., .,’ ,, ‘! .,:; ,::p: .:i ,. :;/ :.:. :. ::,.f:/:;> :y,. :., .,.:, :,y::‘:.:. :,,. $::, .;. ::.: ‘. 

Range in ppm): 

I 

:ircialf YIppliible: i .J...: : ; ;. -:; ‘,‘:: : ,:.:‘.::,.g:l.:‘;:l:.j~~‘. : ‘. :‘::: . . ‘.: Signature(s): 

MSlMSD Duplicate ID No.: 



Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page-l- of-l- 

Project Site Name: NAWC Warminster Sample jD No.: s’,,/ - 0 7 - 03 a 

Project No.: CT0 253 Sample Location: 4 ffi f,a,, - D ? 

Sampled By: SPKM 

[X] Stream C.O.C. No.: 

1 Spring 

1 Pond Type of Sample: 

fl Lake [X] Low Concentration 

[ Other: 1 High Concentration 

0 QA Sample Type: 

iAMPLINt3 DATA:. 
::,.,: 

.> ‘.. ,.;j,.i:.;:,.j,~/,,’ ,’ : ,‘, ,. 

late: 2-/2Z/DO Color PH S.C. Temp. Turbidity DO Salinity Other 

‘ime: I t 7-O visual Standard mS/au Degrees C NTU mg,/l % NA 

depth: - 
tlethod: SPmp fc Lz~tf/!&.w~q C/IL4 r 7r.?e ,197 9/3 i /0/7L 6lOcj 

jAMPLE~COL;liECTION INFORMATION: ‘..’ : ” .:,..:/,,.j..,:.i;~:: 

Analysis Preservative Container Requirements Collected 

‘AH 4c Liter Amber Glass 1 

DC H2S04 250 ml Poly 1 

Total Metals except Hg and Hardness HN03 500 ml poly 1 

Jltra Clean Mercury 4c 500 ml Clear Glass 1 

-- 

“- 

-- 

- 

--, 

,- 

-.- 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

DWlI3 nc I ayr - “’ - 

Project Site Name: NAWC Warminster Sample ID No.: 550 -06 - 63&J 

Project No.: CT0 253 Sample Location: -? f&f/O/;l .-#A 
Sampled By: SPI CM 

fl Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: .’ . ‘: i ,. 

late: 7 /22-/n/> Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: / 7 /s /3<-Lue, /.rd 

Aethod: S.S. Trowel 0 - 4 ” /3f’/7 t-0 
f=20/ 17 5c3/ frd q/a vc f fu 

Monitor Reading (ppm): 
/ 5& fld / , I 6’ Lh-Py * l-r-a v L /y 

:OMPOSITE SAMPLJE DATA: ,y... .’ :,i: :, :‘;:. ;i;v “.:. 

Aonitor Readings 

Range in ppm): 

;AMPLE,C.OLLECTION INFORMATION: ..,.’ ,.‘.: : .:. .;. ~ : . . : .>.i ;i.l::;:..:: ;>::!.I: .::y: :..:.. ..:..., ::. 

Analysis Container Requirements Collected Other 

‘AH/Metals 8 oz Clear Glass Widemouth I 
rot 4 oz Clear Glass Widemouth I 
Jltra Clean Mercury 60 ml Clear Glass Widemouth I 
;rain Size 16 oz Clear Glass Widemouth 1 



Irtl Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page-l- of -I- 

Project Site Name: NAWC Warminster Sample ID No.: ._ 

Project No.: CT0 253 Sample Location: 5’fti f-,0fl - 0~ 

Sampled By: SPICM 

[X] Stream C.O.C. No.: 

u Spring 

[I Pond Type of Sample: 

0 Lake [X] Low Concentration 

0 Other: 1 High Concentration 

0 CIA Sample Type: 

;AMPLING :DATA: ‘. +: :: ::.’ ,.:,::,ii ,,., ,::,ij: j .f: . . . / :, . j :,. ,,., ::,:. :.(~ ;I:/ c, .’ .’ .’ .,),,# ., ‘.. :,* ,., :. ,. ,’ : 
de: 7 */22/GU Color PH SC. Temp. Turbidity DO Salinity Other 

ime: i3cJ.c;- ViSUal Standard mS/cm Degrees C NTU mg/l % NA 

lepth: --- 

lethod: sG rrrp/L L~o+j~L Mi,,. L/Lf9~ 7r27 I /46 -?d / D /d/62 B/GO 

;AMpLE COL;LECTION INFORMATION: .: .: .’ ,. y .:: : .,j:::,/:‘.:~,/_:j:i~iii,,: ;2.: j, .:; j ‘I:.; 

Analysis Preservative Container Requirements Collected 

‘AH 4c Liter Amber Glass 1 
‘OC H2S04 250 ml Poly 1 
‘otal Metals exceptHg and Hardness HN03 500 ml poly 1 
lltra Clean Mercury 4c 500 ml Clear Glass 1 

kBSERUATIONS../ NOTES: .: .:, .: /: MApc. . . . : ‘, .;::,.~,.,/,:i::::~.:~~i: il:~.i~::;j::,‘l,;:.:.i;,:;~,;l:i 

7-L-7, 4’4 “p /L wa_( dir&K- &f/ /+ 

fJ& UJL7/S 
S&b-y /L LO~&~/~. .+” b zr /XL u/auJ-/‘ 

.5-fm+e,/ 

iii;cle,:a~~~~ffJ~~~~l~~:~~ il:: ;,., : ‘. ;.:~I ..:ij ‘. : i ;,: I .:.‘:+.;,: i;ii-i#ii;‘la-:: :‘i’ii:il;:j’i”l:;l’iij’:r’:‘;i:i’i’i~~~~~:~~:, Signature(s) : :., ‘., ‘: :. y:. :. ,:. ,/:$~.i :.:.:~:-::/::~i..~ ,.: ,,il i:/ji,(l;i 

MSMSD Duplicate ID No.: 



m Tetra Tech NUS, Inc. SOIL 4% SEDIMENT SAMPLE LOG SHEET 
L 3 

Page- of - 

Project Site Name: NAWC Warminster 
Project No.: 

Sample ID No.: s.L, -& <-- 0 3L;i 
CT0 253 -. Sample Location: 5r-A +,<: /z -07G- 

Sampled By: SPI CM 

fl Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[XJ Sediment 
[I Other: 

Type of Sample:. 

0 QA Sample Type: 
[Xl Low Concentration 
0 High Concentration 

GRABSAMPLE:DAT& ./:.,: ‘. ,: ,. .., ,: 
.’ i’ /.‘. .: .,/: .:.:::. :. :. ,I,.,.. ,.,. . . i, .’ ,.j :./ I : .:: .:,...: ?.::..+:.;~ ,.... j: ” ,: ZsJ ..,: :i<.:,:..:. .‘::,.i:i,. . . . ...) ::::/ ..,, I ,, :, :...y ::, / ./ .: .: ,, ::. ., /i: : 

Date: 2 /23/&Q Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: D4,7& i 

e-4” 

L.3 /LQdfl PbO / /y 50 / f/r/ 5-d Rd k e c-i 

Method: S.S. Trowel to 

Monitor Reading (ppm): D 
&-/,gUd/ t&,/A -5&-C S//F- 

-,0 /5-J-& y7 

XFM~OSITE~SAMPLE DATA: : .:, ., .‘. /,:. /’ .,,. :.’ : :.. .:.‘ij / ,; ,. : :, ., :..: ; ‘. : .// ./:;.:,i~:,’ ‘.,‘+ li:./iji ‘fij;.i;.:+.. ::;: 1, :. 

donitor Readings 



- 

Tetra Tech NUS. Inc. SURFACE WATER SAMPLE LOG SHEET 

Paw -I- of -I- --- -- 

‘reject Site Name: NAWC Warminster Sample ID No.: .j &,I - OS--- OJ& 

‘reject No.: CT0 253 Sample Location: s+& /,/i/I * as 
Sampled By: SPICM 

[X] Stream C.O.C. No.: 

0 Spring 

0 Pond Type of Sample: 
0 Lake [X] Low Concentration 

0 Other: 0 High Concentration 

fl QA Sample Type: 

AMPLING DATA: / 
3 :.. 

ate: z/23/0& Color PH S.C. Temp. Turbidity DO Salinity Other 

me: 0-9 5-R viiual Standard mS/cm Degrees C NTU mgll % NA 

spth: ------- 
ethod: sdn,p/c Rnt/,y ru C’/LA=? f 

d,L 6Tz7.5 ,/4/ g/u ‘J /Z/57 d,O 

AMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

AH 4c Liter Amber Glass 1 
3C H2S04 250 ml Poly 1 
otal Metals except Hg and Hardness HN03 500 ml poly 1 
ltra Clean Mercury 4c 500 ml Clear Glass 1 

ircle if Applicable: 

MS/MSD Duplicate ID No.: 

. . 

Signature(s): 



‘El Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae of 
“- - 

Project Site Name: NAWC Warminster 
Project No.: 

Sample ID No.: c;/J - U&/-D -7?/3 
CT0 253 Sample Location: ~(t~ J,,+ _ D i, 

Sampled By: SW CM 

[I Surface Soil C.O.C. No.: 
fl Subsurface Soil 
[X] Sediment 
[I Other: 

Type of Sample: 

0 CIA Sample Type: 
[X] Low Concentration 
fl High Concentration 

iRAB’SAMPLE DATA: . ;..:. ., 

late: ~,,7,~~ ^ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: fJ(l,p L?/au/o, /Jr cf 
lethod: S.S. Trowel O-Y// /3fOWr, ko 

P,g’oo//, soi/ fed 5LI.cJcJ-s .=a r7d 

lonitor Reading (ppm): &, n crl-u -7 
6-r-a we is 

:OMPOSlfE .SAMPLE DATA: ,... .,: .:: ., .;::i : .i ,, I: :..c::. :.: ._ ;,;;, ,:;.:..,; ; .;, ‘? :;,.,!,:;,i. ~~‘.‘~,‘.~:‘,:~,.;:~:..:~~:~ii’:i~,, _ ., ., 

I I 
;AMPLECOLLECTION INFORMATION: 

Analysis 

‘AH/Metals 
‘OC 
Jltra Clean Mercury 
;rain Size 

I I 
,‘,, : ;’ .: ., “: : ‘, ., ..,. ,.’ ” ..;. : :: C’. . . ..I..,:..: ,,.. i::.:,:...::il? ; ‘/ ::c,.,: : :, ., ..: “,.:> ;.. 

Container Requirements Collected Other 

8 oz Clear Glass Widemouth I 

4 02 Clear Glass Widemouth I 
60 ml Clear Glass Widemouth I 

16 02 Clear Glass Widemouth I 

~rcle~if~Appl~~;a~le:~:-~~:~- j :. 

MSlMSD Duplicate ID No.: 

..; .:. ‘:: 1, ,. i, ‘i ::::;::,: -;.ji::.: ,.i 1. ,,, ,,,,.,i,,..,,.,..i, .:,:‘: .‘: ii:; :..i’,::‘:~::,i;:::i;,.i /:$: Signat”re(s): 



0’ R Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Paae 1 of -1 L-e -- 

Project Site Name: NAWC Warminster i Sample ID No.: 3’&J -0l-f - 03 6? 

Project No.: CT0 253 Sample Location: ~f~.t-/~/;, - 0 7 
Sampled By: SPICM 

[X] Stream C.O.C. No.: 

1 Spring 

[I Pond Type of Sample: 

0 Lake [X] Low Concentration 

0 Other: 0 High Concentration 

0 QA Sample Type: 

iAMPLlNG DATA: ‘. 1.’ 

late: -J/Z 3jDo Color PH S.C. Temp. Turbidity DO Salinity Other 

‘ime: o/f jf viiual Standard mS/an Dqrees C NTU mg/l % NA 

depth: ------ 

flethod:s,,,/, &,a Luti(L i /CL9 / 7,/z- ddf/4f 7,9 c7 f//B0 d/ 0 

iAMPLE COLLECTION INFORMATION: 
Analysis Preservative Container Requirements Collected 

‘AH 4c Liter Amber Glass 1 
-0c H2S04 250 ml Poly 1 
-otal Metals except Hg and Hardness HN03 500 ml poly 1 
Jltra Clean Mercury 4c 500 ml Clear Glass 1 

:ircle if Applicable: 

MWMSD Duplicate ID No.: 

:’ .:, ;, Signature(s): 



m 
Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

L / Page- of - 

Project Site Name: NAWC Warminster 
Project No.: CT0 253 

0 Surface Soil 
0 Subsurface Soil 
[X] Sediment 
0 Other: 
n QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

S’U-0 7 - &3&? 

s+af/c4 Gii? - 
SW CM 

Type of Sample: 
[X] Low Concentration 
fl High Concentration 

;RABSAMl?LE~DATA: 
:. 

: ‘. ,/ 

sate: 2/23/dU Depth Color 

ime: 04Ys- 6lz9d? /!!L.d 
lethod: S.S. Trowel 6- Y/’ r3.-.Qw0 FcJ 

lonitor Reading (ppm): 0, O 1 I rP-/@Lir I 
OMPOSlTE SAMPLE DATA: 4;; .’ .‘.’ : 

ate: Time Depth I Color Description (Sand, Silt, Clay, Moisture, etc.) 

I I 

lethod: 

lonitor Readings 

?ange in ppm): 

I I 

AMPLE COLLECTION INFORMATION: 

Analysis 

‘AH/Metals 
‘OC 
tltra Clean Mercury 
irain Size 

I I 

..: . . . . ,’ ;:. .:..: _:. ,..: ,,.. 

Container Requirements Collected Other 

8 oz Clear Glass Widemouth I 
4 oz Clear Glass Widemouth I 
60 ml Clear Glass Widemouth I 
16 oz Clear Glass Widemouth I 

BSERVATIONWNOTES: 

:ircle if2Ipplicable: _. Signature(s): 

MWMSD Duplicate ID No.: 



0 R Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET ---1 

Page-l- of -1- 

Project Site Name: NAWC Warminster Sample ID No.: siLl-83- 03 9 

Project No.: CT0 253 Sample Location: off 8/0/;l .- 0.~ 

Sampled By: SPICM 

[X] Stream C.O.C. No.: 

u Spring 
0 Pond Type of Sample: 
0 Lake [X] Low Concentration 
fl Other: fl High Concentration 

j’j QA Sample Type: 

SAMPLING DATA: 
,. ,. .:. .:. 

l .,‘.. .’ 

)ate: 2 /23/OG Color PH S.C. Temp. Turbidity DO Salinity Other 

7me: CT-+ 4’0 ViSUal Standard mS/an DegreesC NTU mg/i 96 NA 

depth: ------- 
Aethod: jaM,,, ,+. , i/C&P 7133 .I93 F?,L’ 0 i/j5-&e DI 0 

Pt/[WQIC 
SAMPLE COLLECTION INFORMATION: .,.’ ‘. .,.. ,’ .’ 

Analysis Preservative Container Requirements Collected 

‘AH 4c Liter Amber Glass 1 
rot H2S04 250 ml Poly 1 
rotal Metals except Hg and Hardness HN03 500 ml poly 1 
Jltra Clean Mercury 4c 500 ml Clear Glass 1 

IBSERVATIONS. / NOTES: Y..MAP: ,.. : ‘.: >‘. 

7-.4tL ‘#&/gIL(/ &Q.&-c r_lCM,-- w/+X 40 

0 do/S 7-h& 5-u M/9 /L LOLd%IbO ‘+,&.g /3feoia5/7 sd/J~yr c / 

. ..ji : :;;,i;.:: .: :.;” p ‘, ,_:,.: .i;,: :ircle,.if.App’li%able~.. ‘j, ..” :., ‘. . . . .:. :,jjii Signature(s): 
MWMSD Duplicate ID No.: 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: NAWC Warminster Sample ID No.: SD-02-034 

Project No.: CT0 253 Sample Location: 5 j-k +.ld- _ D 2 
Sampled By: SPI CM 

fj Surface Soil C.O.C. No.: 
fl Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: [I High Concentration 

;l?AB SAMPLE.iDAT’:. ‘. ‘.:.:.‘j;.’ /:., ;,... : .:’ I .: ,.., :‘. i...P .,.: : . . . . . . i’ :..;.., 

late: .2. f 2.3jo 0 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: /o />- :3/o&.74 PO S&#d~ L /M 7 t-0 5-i-d& 5//P 
lethod: S.S. Trowel O-Y’/ 
lonitor Reading (ppm): c .9/d 7 w, f‘& &c/&V.5/ 

Ji 0 

:OMPOSITE::SAMPLE DATA: ‘..i.,. .‘., .., ,,i ,..,:, ;.i ,.: : :/ :. :: ::’ ,: ,: j ..y. .:, 2’ :: :..,. ,i.;..::,. :.;,,. ,,, ,:, ,, .,,. _/.,:j’.i;../ :‘..’ 

?ange in ppm): 

AMPLE COLLECTION INFORMATION: ,,,/ ,:‘: ..,, .., .y:, +,,:i: : . .’ :, :i/.:.:y~, 7.: ;:.j; ; :j / j ..::I :: .:I: ,;; ,j: :. .:: ., :.‘:..I,,j...,~.,.:.: -1:. j,; ;: ..:: .:.,/.:.: ‘::.,:, ,. :. ;:::‘:I;‘: . . ., ./..* ii, 

Analysis Container Requirements Collected Other 

‘AH/Metals 8 oz Clear Glass Widemouth I 
-0c 4 oz Clear Glass Widemouth I 

Jltra Clean Mercury 60 ml Clear Glass Widemouth I 
;rain Size 16 oz Clear Glass Widemouth I 

~BSERVATlONS.1:NOTES: .,, :. : .:.~i.i~$Jj:;:‘i::,~~~ :‘. :]:: -.. ‘. . .: ., :. ,,... M,,p,:::;ci .,....... :j:ji: : :; ‘:/:’ ,ii”~‘:’ ?i::/i., ij:;ii.+.;.~;f; .;,:,ailii:~:i:i:-.:-.i..:i?iir;:~,.: . . .:.,:: ./. :...: 

N D P CT ,j *-rfid~ 3’/ 5’ c2 bOJL b~LL~,-@v/;r c/ 

WC’/L /IGtL d 

mu Al?& C.. i-c/us /zutrA 64 +d? L- 5 t+Je.+7 

b@fF#m 

ircl&if&jp~~ab~e: :+:,: ,,. .i: . . ij :. i,.: ..’ : .. ... .“i;i’.i’:iil::::i;-;i:::‘ii:I Signature(s): 

MSIMSD Duplicate ID No.: 



0 R Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET c- 

Page-l- of-l- 

Project Site Name: NAWC Warminster Sample ID No.: J’L(:-i?2- 03 9 
Project No.: CT0 253 Sample Location: s iw f/@,, _ 0~ 

Sampled By: SPICM 

[X] Stream C.O.C. No.: 

0 Spring 

1 Pond Type of Sample: 

1 Lake [X] Low Concentration 

[I Other: 0 High Concentration 

[I QA Sample Type: 

iAMPLlNG DATA: ., ,./. ‘:.. ,..” ii 
l 

..’ 
: 

late: 3 /~3/00 Color PH SC. Temp. Turbidity DO Salinity Other 

‘ime: /o/f? visual Standard mS/cm Degrees C NTU mg/l % NA 

depth: ~ 

tethod:G,/, ~~~~~~~~~~ C/eLa’ 7124 # l88- 8#3 0 /Zi 20 d/GO 

iAMPLE COLLECTION INFORMATION: ” ; ‘.. ., ,. .:.., 

Analysis Preservative Container Requirements Collected 

‘AH 4c Liter Amber Glass 1 
-0c H2S04 250 ml Poly 1 
-otal Metals except Hg and Hardness HN03 500 ml poly 1 
Jltra Clean Mercury 4c 500 ml Clear Glass 1 

JBSERVATIONS / NOTES: : .MAP: ,. : “., ‘. 

j-hL 9J&if/ Lc/& g (/(UN L-+JI ih flL5 
a ciiO6,~ s 

-ix L s-..~/J/r LLJiC< +r1)/3 Loo5 

/7”/ v/ cu5 /, / ~u/vcy‘Kc f 

#la &Applicab 1e.c :: j ; :, :‘j -1 :i,.;:.:,;,,;. ;,jl : : ;.:; .;$Aii, ‘/:;;:;: i: i;<;$;.;, .: :,::. :,:. ‘i: f ..:,{j Signature(s): 
MS/F&D Duplicate ID No.: 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae of _ - a-- -- - 

Project Site Name: NAWC Warminster Sample ID No.: si3-01-03Q 

Project No.: CT0 253 Sample Location: St-63 f-,0& --G / 
Sampled By: SPI CM 

[] Surface Soil C.O.C. No.: 
[] Subsurface Soil 
[X] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

;~B’:S(,~jlPL;E:D@&:.. ;,” I..,:, ,:L :/;‘,::‘.: .: ‘:” :/:::: ‘I..~: .j..,,::.; :,i;‘;~,:ii:~ ~‘~;:,‘~:‘.;‘; :.,. ‘;,;,.j, ‘., ,.;.I’ .,. ,, ;;‘;:; ;..j,:.: .: ;:i .z .:.: ,‘.. 

late: 2 /23/00 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: /oLl,5- L3,~.cA.h, /27rd poLY/ f7 4,/i-,d zJL?+d f6 Lf&d/L I 

lethod: S.S. Trowel () _- y ” (j/&WV e‘Q 
w/t& j/ad L s-i/f- 

lonitor Reading (ppm): o,o dr/ar 

:O.MPOSITE.SAMPLE-DAT;9:,‘-::.i : :,‘,:,: :.,.:, ‘. ,:i :./i,:x.: ;:j. :.,;y, ,:.,: ,,,:,.,. ::. /, : ., I ::‘,,: :,, ‘.. I::‘. ,:;/~‘.j’,,j ., :,:‘.I ‘: 

lonitor Readings 

iange in ppm): 



0 R Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET -- 

Pane I of 1 - -a---- -- - -- 

Project Site Name: NAWC Warminster Sample ID No.: 5’ui-o 1 - 03 cz 

Project No.: CT0 253 Sample Location: 5 t-6b +, Pn _ D I 

Sampled By: SPICM 

[X] Stream C.O.C. No.: 
[I Spring 
[I Pond Type of Sample: 
[1 Lake [X] Low Concentration 
0 Other: u High Concentration 
0 QA Sample Type: 

IAMPLING DATA:+ .; ::,: : ; ,. .;. ‘:):. ,,., ‘.‘.: ;, / ,I, ,‘) ;‘I :;.,, .‘;I>:: !.‘, y .,..: ,: 
late: z / 2 3 ,o 0 Color PH S.C. Temp. Turbidity DO Salinity Other 

‘ime: /D 90 ViSUal Standard mS/an DegresC NTU mgIl k NA’ 

depth: .--- 

kthod: sump A tiat?hm,q c. ie‘-z I’ 7,3 I ,/FL 818 G liz7-3 o/a9 

FAMPLE~COLLECTION INFORMATION: ,I:‘:, ,. :..‘: ,. .’ :. ..,, ‘ii”” :. : : ‘1 :. ‘: I 

Analysis Preservative Container Requirements Collected 

‘AH 4c Liter Amber Glass 1 
‘OC H2S04 250 ml Poly 1 
‘&al Metals except Hg and Hardness HN03 500 ml poly 1 
lltra Clean Mercury 4c 500 ml Clear Glass 1 

- 

-. 

C”. 

n> 

/- 

-.- 

r--w 

- 

--, 

P-, 

r--7 

-11, 



Tetra Tech NUS, inc. SOIL 8, SEDIMENT SAMPLE LOG SHEET 

Paae of _ - a-- -- - 

Project Site Name: NAWC Warminster Sample ID No.: ss-02 - 03a 

Project No.: CT0 253 Sample Location: 5-s - 0 7- 
Sampled By: WI CM 

[X] Surface Soil C.O.C. No.: 
[] Subsurface Soil 
[J Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

r 
;RAB’SA’WIPI;;E,:D~S?i;’ :, ‘., ‘,:“; ,j ‘: .,:i. ” .:::. / ‘::..‘.:j :: : .::. . . . . 1: .:~,.j:.,..,...,:,.j :iji:,+:i :‘i,...:,I..‘:‘..:.I,.;i,~.::jI’~::i p:‘.:,“;:,i,i / ,::, /i::. ; .I,;. 

late: Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: 

Q--1’/ 
l?r,ow.-T f-o 5’/ / f, LJ0-y Lw,fd-7 A /&L$ L 

lethod: S.S. Trowel 

lonitor Reading (ppm): 
giriL.lL ,q/#.Q(u’# k D f Ll /q/? b/C Mdf /-c fl’f& I 

:4MPoS!7ElsnMPIIE.‘DATA:l-;;-i:I1 :..:..::I /;,:...‘j:/:. :,: .j ,:: ::. ‘.;.I. :,:. ,j, ;;.;:j.: ;:.-::.:, :,‘.., ,:.:~j.~~~~~~~::~~:~~:.~.~:~.::j:.:.~~ .:,/,.i;,:ji:,.::l::,i: ,::,j:.:,:,~j:~~,:;i:l~jil:.~~///:,,~.’~/:i .::,,,: .:. 

:. ... .j 

.,/ii 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae of 

Project Site Name: NAWC Warminster Sample ID No.: A<-01-03 ,5 
Project No.: CT0 253 Sample Location: ss-0 r 

Sampled By: SPI CM 

[X] Surface Soil C.O.C. No.: 
[] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
I] QA Sample Type: [] High Concentration 

~lW&!34M~~~D~~&~,.~ %‘.:.,,,: ,,’ i,. ., ,I:. :I.‘; . ...“....: ./; : :, :::.(j;,: j:;ijII.,.. jj ‘.Ij:,j ~,,;,~i:.+:~: ,: ::;‘.: ,,, ,: ,.: ,: .://.. i.;,:.: .I,/, h.:‘../,:./,,;;./ .,, : :, ;. .:. 
late: 2123foo Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: ll Is- 
lg-6” 

0, A nyi /L?~Od4 

Aethod: S.S. Trowel 
s-L4 -4~ 5.//f t6 .L/“iy.c ci’ 

Monitor Reading (ppm): b, L; k/c; .c&Ar/ 

:0.NI,POSITE’SAMPCIE~4TA:,,I:~: :j :..I .,;’ : :, :.,, : .I;, ;.ji j::,;: :;..:.;.:, :.:,:.‘,:: .,.. i,<.~.:,.:i~~,; ..;“I .:.i,. ‘;., .;.;,:.<; :.:!.;.‘jj I/, :.j,:,:~::~.,::~/,/j:-‘l.:,:. j,; 

late: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Aethod: 

Aonitor Readings 

Range in ppm): 

;AMP~EICO~L~CT~,OF~.:~NPO~~AT~ON:::~. .:..I: .,/,;; : : / :’ ,,$ ;j;. :: : ..; ..,.i $j+ :::;,../:,i.~j~:ij~.. ,. : >:.:l :, I.;; I,..:, ~ :,i::/ ..: .,;.;,j:j,i ::;,i,I:;;,:,,;,l,; Y$:,: ‘:., :j: ,,;,:; ;,,.:I:, ;:.;;f,: ‘.: 

Analysis Container Requirements Collected Other 

‘AH/Metals 8 oz Clear Glass Widemouth 1 

rot 4 oz Clear Glass Widemouth I 
Jltra Clean Mercury 60 ml Clear Glass Widemouth I 

Srain Size 16 oz Clear Glass Widemouth I 

--, 

-, 

-. 

_- 

r-7 

r-- 

- 



0 ‘It Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page i of 1 -v 

Project Site Name: NAWC Warminster Sample ID No.: 5 u -13- 03CL 

Project No.: CT0 253 Sample Location: <t&i t/c?-- /3 
Sampled By: SPI CM 

[I Surface Soil C.O.C. No.: 
I] Subsurface Soil 
[X] Sediment Type of Sample: 
[I Other: [X] Low Concentration 
0 QA Sample Type: . fl High Concentration 

WIB SAMPLE-,DATA:. 
,:: :. . . . . : :, : :. : : : ., ,: ., ., ..: .’ . . 

late: Zji!Z/OO Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: D q/5 
lethod: 

(38’6dr7 
S.S. Trowel O-Y// T-0 

/y&/7 so//-c cl su .7d L.cjL + 

lonitor Reading (ppm): 0, 0 &/IL r.Wifh fV&LC. 5;ciod 

:OMPOSITE ,SAMCLE .DATA: ., ‘1.:: ,., ;.:. :,.‘:” ; 

iange in ppm): 

AMPLE~COLLECTION INFORMATION: .‘:l,, :. ., ‘.‘./,. .:./ ,, .; ,, ::.: :., ., ., ‘p,:, ::. :I,, ..’ 

Analysis Container Requirements Collected Other 

‘AH/Metals 8 oz Clear Glass Widemouth 1 

‘OC j 4 oz Clear Glass Widemouth I 

Jltra Clean Mercury 60 ml Clear Glass Widemouth I 

;rain Size 16 oz Clear Glass Widemouth I 

IBSERVATJONW:NOTES: .\ I MAP::.- .’ .‘. ., ., ;.;.:j:.: .; ..: .::, .: .j .,:.,:...:.,. .: ::!:i:~:: Y, .: “, j 

T-h6 5t-bf(UI,--J bLJ fir25 a F,dL 

f-6 L. LfG&.?/IC/ bokfom yy;c:’ scr/ld. UA I CJ 
PiTO mi&L.+ u6ai-k b4cf+Po~rl 

/ 

:ircle!if:AppliiBble: .,, .;.;i:: ;;: ‘... .;:.:: : Signature(s): 

MSlMSD Duplicate ID No.: 



Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET I., I.. 

Project Site Name: NAWC Warminster Sample ID No.: s,ui - /‘3- OSQ 
Project No.: CT0 253 Sample Location: Sk&f/M - 13 

Sampled By: SPICM 

[X] Stream C.O.C. No.: 
[I Spring 

0 Pond Type of Sample: 
[I Lake [X] Low Concentration 
[I Other: 0 High Concentration 
fl QA Sample Type: 

CAMPLING DATA;:’ : :.:.: ‘? :‘:: j;.::,.I, ,, :‘..:q_.:.‘. ..: :,. i, ,, 
i. ,. * .’ ” 

,.,..‘.ii :. / ,..., / ./ ,,.. . ..., ‘I: ‘: :,,~.:‘~,ij,%~j,:‘, !., ,, ,, ., .,.,,, ,‘i.ii/..i :,: ,.., ‘/,j,.;..jp./ii:: ,,,.. ,., / :,: : 
,...., :.. ..,.,. :... ,. ,. :,: : .: 

late: 2/zz/oo Color PH S.C. Temp. Turbidity DO Salinity Other 

‘ime: 04flA ViSUal Standard mS/au DegrecsC NTU mg/l 7% NA 

Iepth: ----- 
lethod: &+//, -cI,IL; rIcc?r 68 51 ,278 7,3 0 //‘ s-s 0, 0 I - 

i&MPlECQLLECTtQN lNFQRMATIQN:,, . ‘.,, :.i :: : b.: .: .: : .,:..: 1:. ,:: .: ; :,‘.,. “t: -‘/i iij ‘:‘,:;,,: :,:,, / “. :,; j::, I:‘.:. .,, F’.’ I:.: j, 
Analysis Preservative Container Requirements Collected 

‘AH 4c Liter Amber Glass 1 
‘OC H2S04 250 ml Poly 1 
'Otal Metals except Hg and Hardness HN03 500 ml poly 1 
lltra Clean Mercury 4c 500 ml Clear Glass 1 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae 1 of I - -a-- -- - 

Project Site Name: NAWC Warminster Sample ID No.: 5’0 - f E- 03Gi 
Project No.: CT0 253 -. Sample Location: $+I2 b,- - 1, 

Sampled By: SPI CM 

0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
[I Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

WWSAMPCE-DATk’ ..’ :: :. 
; 

: .., ‘, ‘1 ,: : :I ‘,:I i, ., ‘. ,., 

bate: 2./2210 0 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: 043 s r3/?uwo to SO/ fed s/r-T-r/’ .4---d 
lethod: S.S. Trowel O-Y A/ 

fror / 7 

lonitor Reading (ppm): 
fzrd /&/UWO 

~3, 0 Lr/AJc./ u-J/ fk tv&ir:c 2=,/f- 

:OMPOSlTEi.SAMPLE DATA: ‘. ::, ., 1. j.ij’j.j;: ;;..;;:. : : . 

lonitor Readings 

iange in ppm): 

AMPLEiCOLCECTlON INFORMATION: 

Analysis 

‘AH/Metals 
‘OC 
Jltra Clean Mercury 
;rain Size 

I I 
.. . ..., ‘, ‘.i.. ::,, ,, ,, ,. :I,,. .:.:.... :.:;: .;.; ‘.,:..:. 

Container Requirements Collected Other 

8 oz Clear Glass Widemouth I 

4 oz Clear Glass Widemouth I 
60 ml Clear Glass Widemouth I 

16 oz Clear Glass Widemouth I 

~BSERVA~iONS’~:NOTES: ” ,’ MAP: ,..I: : ii:.‘.. ,.,,,: ii:::..:.:j :,, .,‘~:~.~‘:,~.:,. :::., ::.. 

fvo Pi0 fC/id+.~~s d&LBdC kz&~ /+/-uoe7c/ 

WL KC a0 fiLC[ 

iicl~:li~Appliciible:~. : 

MSlMSD Duplicate ID No.: 

:’ ,. Signature(s): 



0 R 
Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page 1 of-l- -- 

Project Site Name: NAWC Warminster Sample ID No.: ,(ww- / 2 - 0 J 0 
Project No.: CT0 253 Sample Location: S&A t/or/ fV0 /2 

Sampled By: SPICM 

[X] Stream C.O.C. No.: 
0 Spring 

[ Pond Type of Sample: 
0 Lake [X] Low Concentration 
fl Other: [I High Concentration 

fl QA Sample Type: 

SAMPLING DATA: ./:::.: .,:, .,j,, :.:’ ‘.I,. ; .: :,.:j,;, ,_’ ,, . . . . . :: .#,. ,. .:: .‘..i. ., ;.. ., :..: ,.. y,//: : :, ;:, :y ‘,.~~‘.:,.:./ .:,,. ‘:,f ,,,. + .;jj,y> :,., >,:/ ii::> .., .: i.“, / .*.i 
late: 7 /.LZJ!Ocj Color PH SC. Temp. Turbidity DO Salinity Other 

rime: 04 20 viiual Standard mS/cm Degrees C NTU mg/l 8 NA 

depth: - 
fiethod: 5-q &,., ,L a6b,(/(rg0,L L/eu / 61~0 ,z”is 7f-V 0 ff, 2 z OlOf 

jAMP~E.COLLECTION INFORMATION: ,. : ,,: .: ., ,,,, ,:., ,T,, :: ::,,:,.F,..:; :‘j~:./,i.:.‘:::j.:, :,’ 

Analysis Preservative Container Requirements Collected 

‘AH 4c Liter Amber Glass 1 
rot H2S04 250 ml Poly 1 
rotal Metals except Hg and Hardness HN03 500 ml poly 1 
Jltra Clean Mercury 4c 500 ml Clear Glass 1 

- 

r- 

_- 

r-. 

- 

- 

._I 

- 

/- 

c- 

r- 

-, 

--, 

f-- ‘, 



0 
<\ 

R 
Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: NAWC Warminster Sample ID No.: <I>- // 
Project No.: 

-83Gj 
CT0 253 Sample Location: s f a h ,( ..eJ - // 

Sampled By: SPI CM 

0 Surface Soil C.O.C. No.: 
fl Subsurface Soil 
[x] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 CIA Sample Type: [I High Concentration 

iRABSAMPLE~.DATA: ,, : ;: :,:..: :: 

late: 7 JtzJ00 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ime: /Ol5 
- 

lethod: 
krry fo 

S.S. Trowel 0 - y ‘f 
PC@.. ty 5 0, fc L! 5 c / 6-7 sr;N/rr/s 

lonitor Reading (ppm): 0 , u /3/ou/.9 
0MPOS’ITE:SAMPlE DATA: ..,‘.. ::. ,.,. .: :, .,y ,:, .:: .: :‘. ., .:’ 

lonitor Readings 

tange in ppm): 

BSERVATIONS I NOTES: MAP::, ;$.;; i:ji: ‘.’ .:: ;:j: ; ::.; ..:, y..,,: :::. ,‘I ::: :,:,I.: :..,‘,. ;;: -:: : ., ::,I 

tvo P L: I3 ~/cIc4335 ct C/OUL. J3.4cb~rau,d 

Pf -qm5p Ll/lr 5 L.&//L-G tc ci 

Duplicate ID No.: 



0 R 
Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page-l- of-l- 

Project Site Name: NAWC Warminster Sample ID No.: s’Lc/ - , , - 03 & 
Project No.: CT0 253 Sample Location: 3 f;* flor, .- / f 

Sampled l3y: SPlCM 

[X] Stream C.O.C. No.: 

0 Spring 

0 Pond Type of Sample: 
jj Lake [X] Low Concentration 

n Other: 0 High Concentration 

[I QA Sample Type: 

iAMP,LING DATA: .’ ‘. : ,.,~ ,. : ,’ .. ,, : :-.:: :. :j’,:/ :,:/: ,: .,,; i’ : : ..*:,j:,.:..: .,,: 2. / :...:;y:.,:. ., :. :‘,I: j i .;,:y;:j:.: +;::::: +:.//, y/: ::.: ~,:: ,, : :.:I ./.:/ij:::j::.,.;.;: .:. ::,:,j: ;:..;,;: :.,;: 
:. i+.. i.:.::.?::/ ,. ,. : 

late: 2-lzz!au Color PH S.C. Temp. Turbidity DO Salinity Other 

‘ime: /o/o ViSUal Standard mS/cm Degrees C NTU mg/l % NA 
lepth: - 

had: .G,.-,~/~ A tf/LwnrL ~/da/ 7, / Y ,537 /D I 7 D 6185 U/D-L 

;AMpCE COLLECTION ,INFORMATION: ,.J, : ,,, :, : ,:: ‘: :,I ,! : :,; /; ,,,,. I.1 fi ‘: :,, ,. .:, ,: /.& ; ~.:i.::j;~iijjj:l~~~I,:’ i ,:i/,(:j.. /.:,:.;.,., . . . ,.. ., 

Analysis Preservative Container Requirements Collected 

‘AH 4c Liter Amber Glass 1 
-0c H2S04 250 ml Poly 1 
-otal Metals except Hg and Hardness HN03 500 ml poly 1 
Jltra Clean Mercury 4c 500 ml Clear Glass 1 

-1 

,-_. 

-. 

7, 

7- 

-, 

v--” 

- 

- 

r_ll. 

r___ 

- 

,- 

_- 

- 



El Tetra Tech NUS, Inc. SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Dann nf . "9' - -- - 

Project Site Name: NAWC Warminster Sample ID No.: 3’ i3 -/o-03lG 

Project No.: CT0 253 Sample Location: 5+-G t/de /D 
Sampled By: SPI CM 

fJ Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

W&B SAMPLE’DATA: 
‘, :..j: ‘: ...‘: 

bate: 2. / 2 2 / 0 0 Depth Color Description (Sand, Silt, Clay, Moisture, etc.1 
‘ime: ” A- 

/I J.?/d/s h 

o- 4 
Poor/y 4urfCd 5 &idy7 

lethod: S.S. Trowel g/&w/7 f-0 /+0-&d/r- / 
lonitor Reading (ppm): D , o &<,a7 

:OMPOSITE SAMPLE DATA: . ‘. . 

lonitor Readings 

Range in ppm): 

:ircle if :Appliiable: :, 

MSIMSD Duplicate ID No.: 

., .:..,: .: Signature(s): 



0 R Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

b-ma 1 nf 1 

Project Site Name: NAWC Warminster Sample ID No.: 5L.d -/o-u3GI 

Project No.: CT0 253 Sample Location: S’f-xk&n A.- 
Sampled By: SPlCM 

[X] Stream C.O.C. No.: 
[I Spring 
0 Pond Type of Sample: 
0 Lake [X] Low Concentration 
0 Other: 0 High Concentration 

0 QA Sample Type: 

AMPLING DAT&:. ., .’ :, j ‘, ::c .j : ;.,;~:~~::::,;.i-I.,:j,::;::;;‘:;’:.;~i.. :~,;j:I,:.:,,/,I./‘~:j/i~,l:I,::I~ ij ;,:.!; .; ,.: .:~‘/:~l:‘,..:,.::,:,i ,,:,., :.: .’ : ::..:;.::I.::.;: :::p;: 

ate: 2 /zz/dJo Color pli S.C. Temp. Turbidity DO Salinity Other 

ime: ilOC/ ViSUal Standard mS/cm Degrees C NTU mg/l 96 NA 

epth: .- 
,ethod: s&+,&I I// st 0‘06 

L L30 f-/l< LC/L/L C’lLl/K ?/3Li JZfi7 g,g it 

AMPLE COLLECTION INPORMATlON:. ; : :: -j:.j:,,.:;.. :: I:. .,,. ;, ;.:i.,, ,,.,,, ids::;,,,;,; .:., ‘, :, /,. ‘? / i,, .& ; .i...:,::j,, ! ,. .~ 

Analysis Preservative Container Requirements Collected 

AH 4c Liter Amber Glass 1 
oc H2S04 250 ml Poly 1 

Otai Metals except Hg and Hardness HN03 500 ml poly 1 
ltra Clean Mercury 4c 500 ml Clear Glass 1 

- ,  

__, 

- -  

r_l, 

- .  

-  

-  

, - -  
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-  
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Appendix E 

Data Packages 
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R Tetra Tech NUS, Inc. INTERNAL CORRESPONDENCE 

PHIL-14161 

TO: GARTH GLENN 

FROM: JAMES LUCCHESE 

DATE: 

COPIES: 

May 8,200O 

FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS 
CT0252, NAWC WARMINSTER, PENNSYLVANIA 
SDG NO. SW0503 

SAMPLES: G/Aqueous 
RB-022300 
SW-01 -03Q 
SW-02-03Q 

SW-03-03Q 
SW-04-03Q 
SW-0503Q 

S/Solid 
SD-01 -03Q 
SD-02-03Q 
SD-03-03Q 
SD-04-03Q 

SD-0503Q 
SS-01-03Q 
SS-02-03Q 

OVERVIEW 

The sample set for the CT0252, NAWC Warminster, PA, SDG SWO503, consists of 5 aqueous 
environmental samples (designated SW), one rinsate blank (designated RB-), and 7 solid environmental 
samples (designated SD- AN.D SS-). All samples were analyzed for total metals. 

The samples were collected by Tetra Tech NUS, Inc. on February 23, 2000 and analyzed by Ceimic 
Corporation. 

All analyses were conducted using the Contract Laboratory Program (CLP) Method ILM04.0 analytical 
and reporting protocols. 

SUMMARY 

All analytes were successfully analyzed in all samples. The findings offered in this report are based upon 
a general review of all available data including data completeness, holding times until analysis, calibration 
data, ICP interference check standard (ICS) performance, laboratory and field quality control blank 
results, laboratory quality control sample (LCS) recoveries, matrix spike recoveries, laboratory duplicate 
results, serial dilutions, and analyte quantitation. 

Sample aliquots for.matrix spike and matrix spike duplicate (MS/MSD) analyses are designated by the 
field crew with a frequency of one per twenty samples of similar matrix. No MS/MSD samples were 
submitted with this sample set. Hence, the associated sample data could not be evaluated for these 
parameters. 

Areas of concern with respect to data quality are listed on the following .page. 
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MINOR PROBLEMS 

l The following analytes were detected as contaminants in the laboratory method at the maximum 
concentrations indicated: 

Aluminum 
Antimony 
Barium 
Beryllium 
Calcium 
Copper 
Iron 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Sodium 
Vanadium 
Zinc 
Zinc 

Maximum 
Concentration 

119 ia- 
3 l-w 

13.6 l-m 
0.7 PSIL 

122.9 w/L 
5.3 PSJL 

53.6 PSIL 
5.1 I?+ 
9.9 w- 

223.7 w/L 
4.2 I@ 
5.5 PSIL 
112 Ia- 

11.7 mglkg 
3.5 Ia- 

10.8 Id- 
2.330 w/kg 

Action Level 

5gp 
MIIL 

15 &L 1.5 mglkg 
68 Id- 6.8 mglkg 

3.5 PW 0.35 mglkg 
614.5 P!#- 61.5 t-w/kg 

26.5 PN- 2.7 mglkg 
-268 la- 26.8 mglkg 
25.5 cr!& 2.6 w/kg 
49.5 NIL 5.0 mgh 

1118.5 NJ/L 111.9 m&g 
21 t-w 2.1 mglkg 

27.5 LdL 2.8 mglkg 
560 NlL NA NA 
NA 58.5 @kg 

17.5 Ia- 1.8 mglkg 
54 PLglL NA NA 
NA 11.7 mglkg 

Action Level 

5g$!3 
mglkg 

Samples affected: Soil action level applies to all soil samples and water action level applies to all aqueous 
samples and the rinsate blank. 

Adjustments were made for the sample aliquot size, percent solids, and dilution factors. Results reported 
for aluminum, antimony, barium, beryllium, calcium, copper, iron, manganese, sodium, vanadium, and 
zinc at concentrations within the action level are qualified (B) and are considered to be false positives 
(artifacts of blank contamination). No actions were required for nickel, selenium, and silver because all 
associated results were either non-detected or exceeded the respective action level. 

l Relative to the concentration of beryllium, the interfering analyte iron was present in soil samples at 
levels comparable to those observed in the ICS analysis Solution A, the latter of which exhibited a 
false positive detection for beryllium. In samples where the estimated interference is less than the 
magnitude of the positive result but greater than 10 percent of the sample concentration, beryllium 
results are qualified (K), biased high due to interference. 

l The Contract Required Detection Limit (CRDL) standard recovery for the water matrix exceeded the 
110% upper quality control (QC) limit for barium, manganese,’ and sodium. All affected positive 
values less than 2 x CRDL were qualified as biased high, (K), except for values that were previously 
qualified (B). The percent recovery (%R) for cadmium was below the 90% lower QC limit. All positive 
values less than 2 x CRDL and non-detects were qualified as biased low, (UUL). 
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l The CRDL standard recovery for the soil matrix exceeded the i 10% upper QC limit for sodium. All 
positive values less than 2 x CRDL were qualified as biased high, (K). The %R for cadmium was 
below the 90% lower QC limit. All positive values less than 2 x CRDL and non-detects were qualified 
as biased low, (LIUL). 

EXECUTIVE SUMMARY 

Laboratory Performance: ICS interference occurred for beryllium in the soil matrix. The CRDL standard 
exceeded the upper QC limit for barium, manganese and sodium. The CRDL standard was below the 
lower QC limit for cadmium. Aluminum, antimony, barium, beryllium, calcium, copper, iron, manganese, 
sodium, vanadium, and zinc were detected in laboratory blanks. 

The data for these analyses were reviewed with reference to the EPA “National Functional Guidelines for 
Inorganic Data Review”, February 1994 revision, as amended for use within EPA Region 3, and the Naval 
Facilities Engineering Support Center (NFESC) guidelines entitled “Naval Installation Restoration 
Laboratory Quality Assurance Guide” (Interim Document; February, 1996). 

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 NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

James Lucchese 
CLEAN Data Validator 

Tetra Tech NUS, Inc. 

Russell Sloboda 
CLEAN Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix 6 - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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Qualified Analytical Results 
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. ,hb-m,dix ,q . . . _ 

Anaiytrcal Results for Soir samples 
CT0252 Warminster, PA 

Sample ID: ~- 
Laboratory I D: Sample Date: 

QC Sample Type: 

/SD-Ol-03Q 
1200120-10 

/ SD-02-03Q / I 

1200120-08 I 
/ SD-03-03Q ~ -- 
/200120-06 t 

1 SD-04-03Q j 

-- -- l7nn17hn4 I --- .-- -. I (02/23/00 I 1 /--- ( / / / 02/23/00 

/NORMAL 
/ 

) 02/23/00 

1 NORMAL I NORMAL 
IO2/23/00 
1 NORMAL I 

1 Percent 

I---- INORGANIC 

Moisture 

:S 

21.3 

RESULT 

wfkg 
ii5nn 

19.4 - / 22.0 

QUAL CODE RESULT IQUAL CODE RESULT 

w/kg w/kg - 
I 77nn I 

13.9 

QUAL CODE RESULT 

mgfkg 
iinnn 

QUAL CODE 

Cobalt 
Copper 

Iron 
Lead 

/ 
10.6 11 10 10.6 

- 
----~ 

29.8 36 26.3 27 
- 

-_-- 
35600 35900 / 40700 32300 --- 
Al 6 r;cl I I IO c; 2-2 A ..- ““. I 

Magnesium 9900 10300 
524 770 

3 22.4 

Manganese 
Nickel 

Potassium 
Selenium 
Silver 

Sodium 
Thallium 
Vanadium 

21.t 

3390 I I i3320 7 / I3440 
2.9 
8.3 

457 /K IC 11180 1398 
0.36 
50.6 I -I-- 

11.9 
--.-I 

18.4 ]U 12.2 
/ 

Iu 
I 1 I 

18.6 / 1 1.8 /U 17.6 

. 
(u 0.39 U 0.47 U 0.5 

48.3 39.8 
-I 

40 
1172 

, I 
- aa 3 7l-l 9 *nn 

---IT- 

IZinc .-w I I Uil.L I I / IJ.J I I 1 IUU I I I 



Appendix A 
Analytical Results for Soil Samples 

CT0252 Warminster, PA 

ISamcle ID: 
Labdratory ID: 
Sample Date: 
QC Sample Type: 
Percent Moisture 

‘SD-0%03Q 1 j ISS-Ol-03Q / SS-02-03Q 
200120-02 j /200120-1 I / 200120-12 
02/23/00 j 02/23/00 02123100 
NORMAL / NORMAL NORMAL 

29.3 68.9 ___ 

IArsenic 
Barium 
Rm-vlli~m 

I 
RESULT jQUAL CODE RESULT ___ QUAL CODE RESULT QUAL CODE 

, mglkg ’ I mglkg. I 
7400 13800 
1 El A 6.1 __ - 
2.6 5 ___-- 
127 245 ___--- 
n QI iK K 13 K K -.,.,...-... . . -.-. . . I 

c 
‘.- . . 

Cadmium 0.38 /UL c 0.45 UL 17.8 
Calcium 22800 1 42900 6710 
Chromium 55.7 / / 24.2 37.8 
Cobalt 11.7 I 6.3 62.2 
Copper 47.2 33.2 I 226 
Iron 42200 I 36800 I 70100 - 
Lead 71.9 __i 71 79.8 
Magnesium 12100 I 26500 5280 ,- 
Manganese 941 I 1040 2080 
Nickel 33.5 13.8 249 
Potassium 2140 1520 1600 

4 0 I I -J.-l it I t-3 cc) II Selenium 
Silver 
Sodium 

Thallium 
Vanadium 

Zinc 

I I.cl 1” I ILL I” I I V.&J I” 1 / I 
19.7 I 16.8 I 
1453 

121.9 
IK IC 1282 / 

IK Ic I 1234 IK IC 
0.44 0.46 /U 1.6 
47.5 38.7 I 91.6 
187 I 117 11600 

2 
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Data Qualifiers: 
B -- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
U -- Value is a non-detected result as reported by the laboratory. 
UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 

Database source file: C:\PROJECTS\WARM~DV~200120\WAO120A.DBF data retrieved on: 04/24/00 

DATA-SUM-WA01 20Al .xls 



Qualifier Codes: 

A = 

B = 

c = 

D = 

E = 

F = 

G = 

H = 

I = 

J = 

K = 

L = 

M = 

N = 

0 = 

P = 

Q = 

R = 

s = 

T = 

u = 

v = 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., %RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MSlMSD Noncompliance 

LCSlLCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

lCPrSerial Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r c 0.995 

ICP Interference - include ICSAB %R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor Instrument Performance (i.e., baseline drifting) 

Uncertainty Near Detection Limit (C 2 x IDL for inorganics and < CRQL for Orga+S) 

Other Problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

Pesticide/PCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

PesticidelPCB % Difference Between Columns for Positive Results 

Non-linear Calibrations, Tuning r C 0.995 (correlation coefficient) 



- 



TOTAL METALS 
-l- 

IXORG.4NIC ANALYSIS DATA SHEET SAMPLE NO. 

:o tract: NAWC Warminster 
I SW-OS-03Q 

I 

ab Code: CEIMIC Case No.:200120 SAS No.: SDG NO.: SW0503 - j 

a :ix (soil/water) :WATER Lab Sample ID: 200120-01 

eve1 (low/med) : LOW Date Received: 2/24/00 

, >lids: 0.0 
A 

Concentration Units (ug/L or mg/kg dry weight): W/L 

CAS No. Analyte Concentration C Q M 

I I 

17429-90-5 1 Aluminum 1 52.9 IB 1 I p I 

17440-36-o I Antimony 1 2.6 IV 1 1 p I 
17440-38-2 1 Arsenic 1 3.6 IU 1 I p I 

17440-39-3 IBarium I 63.5 IB 1 I p I 
17440-41-7 IBeryllium I 0.51 IB 1 I p I 
17440-43-g /Cadmium I 0.43 Iv 1 Ipl 
17440-70-2 I Calcium I 16100 1 1 PI 
17440-47-3 1 Chromium 1 5.4 Iu I lpl 

i 7440-48-4 I Cobalt i 5.2 iU i ip i 

17440-50-E I Cower I 5.3 IB 1 Ipl -- 

17439-89-6 I Iron i 110 I i iPi 

17439-92-l I Lead I 2.7 IV 1 I p I 
17439-95-4 IMagnesium I 6500 1 1 IPI 
( 7439-96-5 IManganese I 22.4 1 1 IPI 
17440-02-o I Nickel I 6.3 IV 1 Ip I 
17440-09-7 I Potassium I 944 IB 1 lpl 
17782-49-2 1 Selenium I 2.1lu 1 lpl 
17440-22-4 1 Silver 1 3.7 Iv 1 IPI 
17440-23-5 I sodium 1 9910 I I lpl 
17440-28-o 1 Thallium 1 4.4 Iv 1 IPI 
i 7440-62-2 IVanadium i 4.2 iB i ipr 
17440-66-6 I Zinc I 17.0 IB 1 Ipl 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

C Lor After: COLORLESS Clarity After: CLEAR Artifacts: 

C-mments: 034 
Form I - IN 



Yeimic -7 

TOTAL METALS 
-l- 

INORGAiiIC ANALYSIS DATA SHEET SAMPLE NO. 

ontract: NAWC Warminster 

j SD-05-03Q / 1 

ti Code: CEIMIC Case No .:200120 SAS No.: SDG NO.: SW0503 

itrix (soil/water):SOIL Lab Sample ID: 200120-02 

avel (low/med): LOW Date Received:2/24/00 

J--/ 
Solids: 79.5 

Concentration Units (ug/L or q/kg dry weight): MG/KG 
<-. 

CA.5 No. Analyte Concentration C Q M 

1~ I 

17429-90-5 I Aluminum 1 7840 1 1 I p I 
17440-36-O I Antimony 1 0.89 IB 1 I ,p I 
17440-38-2 1 Arsenic 1 1.91 I I p I 
i 7440-39-3 [Barium i 110 i i I p I 
17440-41-7 I Beryllium I 1.91 I I p I 
17440-43-g I Cadmium 0.38 IV 1 I p I 
i 7440-70-2 i Calcium i 22800 i i i p I 
17440-47-3 1 Chromium I 55.7 1 1 I p I 
i 7440-48-4 i Cobalt i 11.7 i i I p I 

17440-50-8 I Copper I 47.2 1 1 I p I 
17439-89-6 I Iron I 42200 1 1 I p I 
17439-92-l I Lead I 71.9 I 1 I p I 
17439-95-4 1 Magnesium ] 12100 I I I p I 
17439-96-5 I Manganese I 941 I I I I? I 
17440-02-o I Nickel I 33.5 1 1 I p I 
17440-09-7 I Potassium I 2140 1 1 I p I 
17782-49-2 I Selenium I 1.8 IV 1 I p 4 
17440-22-4 I Silver I 9.7 I I I p I 
17440-23-5 I sodium 1 453 I I I p I 
17440-28-o I Thallium I 0.44 IB 1 I p I 
17440-62-2 [Vanadium I 47.5 1 1 I p I 
17440-66-6 1 Zinc I 187 1 1 I p I 

Color Before: BROWN Clarity Before: Texture: COARSE 

-. 
Color After: YELLOW Clarity After: Artifacts: 

Comments: 
035 -? 

Form I - IN 
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TOTAL METALS 
-l- 

KNORGANlC ANALYSIS DATA SHEET SAMPLE NO. 

0’ zact: NAWC Warminster 

) SW-04-034 1 

ab Code: CEIMIC Case No .:200120 SAS No.: SDG NO.: SW0503 - 

al ix (soil/water) :WATER Lab Sample ID: 200120-03 

eve1 (low/med) : LOW Date Received:2/24/00 

$ lids: 0.0 
7 

Concentration Units (ug/L or mg/kg dry weight): W/L 

CAS No. Analyte Concentration C Q M 

I I 
17429-90-5 IAluminum I 45.9 IB f IPI 
(7440-36-O /Antimony I 3.2 IB 1 I p I 
17440-38-2 I Arsenic I 3.6 IV 1~ I p I 
17440-39-3 1 Barium I 73.6 IB 1 I p I 
17440-41-7 I Beryllium I 0.37 Iv 1 I p I 
] 7440-43-g ICadmium I 0.43 Iv 1 I p I 
17440-70-2 I Calcium ] 20000 I I I P I 
17440-47-3 1 Chromium I 5.4 Iv 1 IPI 
17440-48-4 I Cobalt I 5.2 IV 1 IPI 
17440-50-8 I Copper I 6.1 IB 1 IPI 
17439-89-6 1 Iron I 132 I I IPI 
17439-92-l (Lead I 2.7 IV 1 Ipl 
17439-95-4 I Macmesium I 7970 I I I P I 

1 7439-96-5 IManganese I 28.9 1 ] Ipl 
./7440-02-O 1 Nickel I 6.3 lU i I P I 

17440-09-7 I Potassium I 1330 IB I IP I 
i 7782-49-2 I Selenium i 2.1jU j ip i 
(7440-22-4 I Silver I 3.7 Iv 1 Ipl 
17440-23-5 I sodium I 120001 I IPI 

17440-28-o I Thallium 1 4.4 Iv 1 IPI 
17440-62-2 I Vanadium I 2.8 IV 1 IPI 

17440-66-6 I Zinc I 17.9 /B 1 Ip I 

Zoior Before: COLORLESS Clarity Before: CLEAR Texture: 

2 or After: COLORLESS Clarity After: CLEAR Artifacts: 

:omments: 
036 

Form I - IN 



‘eimic 

TOTAL METALS 

-l- 
IXORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

ntract: NAWC Warminster 

b Code: CEIMIC Case No.:200120 

1 SD-04-03Q j 

SAS No.: SDG NO.: SW0503 

trix (soil/water) :SOIL 

vel (low/med): LOW 

Solids: 86.1 

Lab Sample ID: 200120-04 

Date Received: 2/24/00 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I 

CAS No. Analyte 

I 

Concentration C Q M 

I I 
1742,9-90-S I Aluminum I I p I 
(7440-36-O I Antimony ( 

1;o;; iB / 

I p I 
17440-38-2 I Arsenic I 1.21 I I J? I 
17440-39-3 I Barium I 87.5 1 1 I p I 
17440-41-7 I Beryllium I 1.41 I I p I 
17440-43-g I Cadmium ] 0.37 Iv 1 I p I 
17440-70-2 I Calcium I 10300 1 1 I p I 
17440-47-3 1 Chromium 1 30.4 1 1 I p I 
17440-48-4 I Cobalt I 10.6 1 ) I p I 
17440-50-8 I Copper I 27.0 I 1 I p I 
17439-89-6 I Iron I 32300 1 1 Ipl 
17439-92-l I Lead I 33.4 1 1 IPI 
17439-95-4 ‘I Magnesium ] 8530 1 1 lpl 
1 7439-96-5 I Manganese I 5941 I lpl 
17440-02-o I Nickel I 21.0 I 1 I p I 
17440-09-7 I Potassium I 2940 1 1 IPI 
17782-49-z I Selenium I 1.8 IV 1 I p I 
17440-22-4 I Silver I 7.61 1 lpl 
17440-23-5 I sodium 1 655 I I I p I 
17440-28-o I Thallium I 0.50 (B 1 lpl 
17440-62-2 (Vanadium I 40.0 1 1 IPI 
17440-66-6 I Zinc I 100 I I I p I 

,-- 

/- 

-I, 

alor Before: BROWN Clarity Before: Texture: COARSE ! 

Xor After: YEZLOW Clarity After: Artifacts: 

rmments: 
037 P-- 

Form I - IN 



TOTAL METALS 
-l- 

INORGANIC ANALYSIS DATA SHEET 

Ic tract: NAWC Warminster 

SAMPLE NO. 

j SW-03-03Q j 

ab Code: CEIMIC Case No .:200120 SAS No.: SDG NO.: SW0503 

a rix (soil/water):WATER gab Sample ID: 200120-05 

eve1 (low/med): LOW Date Received: 2/24/00 

jlids: 0.0 

Curor Before: 

211 .cr After: 

Concentration Units (ug/L or mg/kg dry weight): pG/L 

CAS No. Analyte Concentration C Q M 

I I 
17429-90-5 I Aluminum 1 69.8 IB 1 I P I 
17440-36-O I Antimony I 2.6 IV 1 I p I 
17440-38-2 I Arsenic I 3.6 IV 1 I p I 
17440-39-3 [Barium I 65.9 IB 1 I p I 
17440-41-7 I Beryllium ( 0.37 Iv 1 IPI 
17440-43-g ICadmium I 0.43 Iu 1 I p I 
(7440-70-2 I Calcium I 17600 1 1 PI 
17440-47-3 1 Ch romium 5.4 Il.7 1 I P I 
17440-48-4 I Cobalt I 5.2 IV 1 I p I 
17440-50-8 I Copper ) 6.8 IB 1 I p I 
17439-89-6 I Iron 233 I I I p I 
17439-92-l I Lead 2.7 IV ( I p I 

] 7439-95-4 IMagnesium I 7120 1 1 I p I 
17439-96-5 /Manganese I 21.5 1 1 IPI 
17440-02-o I Nickel I 6.3 IV 1 I p I 
17440-09-7 I Potassium I 1040 Is I I P I 
17782-49-2 I Selenium I 2.1 Iu I I p I 
17440-22-4 I Silver I 3.7 Iv I I P I 

17440-23-5 I sodium 1 10800 1 1 IPI 
17440-28-o 1 Thallium I 4.4 Iv 1 I p I 
17440-62-2 /Vanadium I 2.8 IV 1 I p I 
17440-66-6 I Zinc I 26.0 1 ] I p I 

COLORLESS Clarity Before: CLEAR Texture: 

coLoRLEss Clarity After: CLEAR Artifacts: 

Ioqments : 038 
Form I - IN 
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TOTAL METALS 
-l- r-. 

NORGAPUC ANALYSIS DATA SHEET 
SAMPLE NO. 

ontract: NAWC Warminster 

1 SD-03-03Q / _ 

ti Code: CEIMIC Case No .:200120 SAS No.: SDG NO.: SW0503 
"--, 

ttrix (soil/water):SOIL Lab Sample ID: 200120-06 

we1 (lowjmed): LOW Date Received:2/24/00 

Solids: 
l-_l 

78.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 
--, 

CAS No. Analyte Concentration C Q M 

I I 
17429-90-5 /Aluminum 1 9040 1 1 I p I _._. 

17440-36-o I Antimony 1 0.38 (B 1 I p I 
17440-38-2 1 Arsenic I 0.38 IV. 1 I p I 17440-39-3 IBarium I 77.9 1 1 I p I --- 

17440-41-7 1 Beryllium I 2.1 I I I p I 
(7440-43-g ICadmium I 0.46 IV 1 lpl --, 

17440-70-2 i Calcium I 27800 1 1 I p I 
17440-47-3 1 Chromium I 31.2 1 1 I p I 
17440-48-4 I Cobalt I 10.0 I I I p I -. 
17440-50-8 I Copper I 26.3 1 1 I p I 
(7439-89-6 1 Iron I 40700 1 1 I p I 
17439-92-l 1 Lead I 19.5 I I I p I /-- 
17439-95-4 l&W esium I 16400 1 1 I p I 
17439-96-5 (Manganese I 1030 I I I p I 
17440-02-o I Nickel I 17.9 1 1 I p I -- 

17440-09-7 I Potassium I' 3440 1 1 I p I 
( 7782-49-2 1 Selenium I 2.2 Iv 1 
17440-22-4 I Silver I 8.61 I /Z/' 7.- 

17440-23-5 I sodium I 398 IB 1 I p I 
17440-28-o 1 Thallium I 0.47 Iv 1 I p I 17440-62-2 IVanadium I 39.8 1 1 I p I r-7 

17440-66-6 1 Zinc I 79.3 1 1 I p I 
?- 

-- 

Zolor Before: BROWN Clarity Before: Texture: COARSE 

Color After: !t!ELLow Clarity After: Artifacts: 

Zomnents : 

Form I - IN 



TOTAL METALS 
-l- 

lBQRG=INIC ANALYSIS DATA SHEET SAMPLE NO. 

I SW-02-034 I 
:ontract: NAWC Warminster I-1 

a Code: CEIMIC Case No .:200120 SAS No.: SDG NO.: SW0503 

atrix (soil/water) :WATER Lab Sample ID: 200120-07 

a' !1 (low/med): LOW Date Received: 2/24/00 

Solids: 0.0 
,- 

Concentration Units (ug/L or mg/kg dry weight): W/L 

CAS No. Analyte Concentration C Q M 

I I 

17429-90-5 IAJuminum 1 41.0 Iv 1 I p I 

17440-36-o I Antimony 1 2.6 IV 1 lpl 

17440-38-2 1 Arsenic 1 3.6 IV 1 I p I 

17440-39-3 I Barium I 59.7 IB 1 I p I 
17440-41-7 lBeryllium I 0.37 Iv 1 I p I 
17440-43-g I Cadmium I 0.43 Iv I I P I 

17440-70-2 I Calcium i 16000 i i ipi 

17440-47-3 1 Ch romium I 5.4 Iv ] I p I 
17440-48-4 I Cobalt I 5.2 IV 1 I p I 
17440-50-8 I Copper I 3.8 IV 1 I p I 
17439-89-6 I Iron I 40.0 Iv 1 I p I 

17439-92-l I Lead I 2.7 IV 1 I p 1 
17439-95-4 1-w esium I 6390 1 1 I p I 
17439-96-5 1-g anese I 9.8 IB 1 I p I 
17440-02-o I Nickel I 6.3 IV 1 I J? I 
17440-09-7 I Potassium I 923 IB 1 I p I 
17782-49-2 I Selenium I 2.1lu 1 I p I 
17440-22-4 1 Silver 1 3.7 Iv 1 I p I 
17440-23-5 1 Sodium 1 9930 1 1 I p I 
17440-28-o I Thallium I 4.4 Iv 1 I p I 
17440-62-2 IVanadium 1 2.8 IV 1 I p I 
17440-66-6 1 Zinc I 18.0 IB 1 I p I 

Zr'.or Before: coLoRLEss Clarity Before: CLEAR Texture: 

dolor After: COLORLE s s Clarity After: CLEAR Artifacts: 



Yeimic - 

TOTAL M’ETALS 
-l- 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

Jntract: NAWC Warminster 

b Code: CEIMIC Case No.:200120 

.trix (soil/water):SOIL 

vel (low/med): LOW 

Solids: 80.6 

/ SD-02-03Q ] 

SAS No.: SDG NO.: SW0503 

Lab Sample ID: 200120-08 

Date Received: 2/24/00 

Concentration Units (ug/L or mg/kg dry weight): MG/KG -- 

CAS No. Analyte Concentration C Q M 

I I 
17429-90-5 IAluminum 1 12200 1 1 I p I 

I- 

17440-36-o 1 Antimony 1 0.83 IB I I P I 

17440-38-2 1 Arsenic I 3.3 I I I p I -. 
17440-39-3 IBarium I 116 1 1 I P I 
(7440-41-7 IBeryllium 1 14 I I + I 
17440-43-g (Cadmium I 0.38 Iv 1 I FJ I -- 

17440-70-2 I Calcium I 14800 1 1 I p I 
17440-47-3 I Chromium I 37.4 I I I P I 

17440-48-4 I Cobalt I 11.0 I I I P I ,-“- 

i 7440-50-8 I Copper i. 36.0 i i id 

17439-89-6 I Iron I 35900 1 1 I p I 
17439-92-l 1 Lead I 59.11 I IPI T> 
17439-95-4 I Magnesium I 10300 I 1 I p I 
1 7439-96-5 [Manganese I 770 I I lpl 
17440-02-o /Nickel / 22.4 1 1 IPI ,-* 

17440-09-7 I Potassium I 3320 1 1 I p I 
17782-49-2 I Selenium I 1.9 Iv I /PI 
17440-22-4 ( Silver I 8.4 I I Ipl 
17440-23-5 I sodium 1 1180 1 1 Ipl 
(7440-28-O I Thallium I 0.39 Iv 1 Ipl 
17440-62-2 /Vanadium 1 48.3 1 1 I P I 

17440-66-6 I Zinc I 99.2 i i ipi 

-, 

- 

dor 3efore: BROWN Clarity Before: Texture: COARSE 

"--? 
alor After: YELLOW Clarity After: Artifacts: 

xuments: 
041 - 

Form I - IN 



2 vnic 

TOTAL METALS 
-l- 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

0’ xact: NAWC Warminster 

1 SW-Ol-03Q 1 

a$ Code: CEIMIC Case No.:200120 SAS No.: SDG NO.: SW0503 - 

81 ix (soil/water):WATER Lab Sample ID: 200120-09 

avel (low/med) : LOW Date Received:2/24/00 

! lids: 0.0 
-I 

Concentration Units (ug/L or mg/kg dry weight): pG/L 

I 

CAS No. Analyte Concentration C Q M 

I I 

17429-90-5 I Aluminum j 41.0 IL7 1 I p I 
17440-36-o I Antimony I 2.6 IU 1 I p I 
17440-38-2 I Arsenic 3.6 IV 1 I p I 
17440-39-3 IBarium 63.9 (B 1 I p I 
17440-41-7 I Beryllium 1 0.37 Iv 1 I p I 
17440-43-g I Cadmium I 0.43 Iv 1 I p I 
17440-70-2 I Calcium I 16800 1 1 I p I 
1744,0-47-3 I Chromium I 5.4 Iv 1 I p I 
17440-48-4 I Cobalt I 5.2 IV 1 I p I 
17440-50-8 I Copper I 3.8 Iv 1 I p I 
17439-89-6, I Iron I 40.0 Iv 1 I p I 
(7439-92-1 I Lead I 2.7 IV 1 I p I 
17439-95-4 IMagnesium I 6680 1 1 I p I 
17439-96-5 I Manganese 1 9.3 IB 1 IPI 
17440-02-o INickel I 6.3 iI.7 1 I p I 
] 7440-09-7 I Potassium I 1020 IB 1 I p I 
17782-49-2 1 Selenium I 2.q I I p I 
17440-22-4 I Silver I 3.7 Iv 1 I p I 
17440-23-5 I sodium I 10400 1 1 I p I 
17440-28-o I Thallium I 4.4 Iv 1 lpl 
17440-62-2 I~Vanadium I 2.8 IV 1 I p I 
17440-66-6 I Zinc I 20.6 1 1 I p I 

Color Before: coLoRLEss Clarity Before: CLEAR Texture: 

C lor After: COLORLESS Clarity After: CUAR Artifacts: 

Form I - IN 



Yeimic 

TOTAL METALS 
-l- 

IXORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

ontract: NAWC Warminster 

( SD-Ol-03Q / 

rb Code: CEIMIC Case No .:200120 SAS No.: SDG NO.: SW0503 

ttrix (soil/water):SOIL Lab Sample ID: 200120-18 

we1 (low/med): LOW Date Received:2/24/00 

Solids: * 78.7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I CA.5 No. 

I 

Analyte 

I 

Concentration C Q M 

I I 

17429-90-5 IAluminum I 11500 1 1 I I p 
17440-36-o I Antimony ] 0.66 IB I I p I 
17440-38-2 I Arsenic I 4-7 I I I p I 
17440-39-3 /Barium I 95.0 1 1 I I p 
17440-41-7 1 Beryllium I 1.61 I lpl 
17440-43-g ICadmium I 0.35 Iv 1 I p I 
17440-70-2 I Calcium I 10200 I I I I p 
17440-47-3 I Chromium I 40.4 1 1 I I p 
(7440-48-4 I Cobalt [ 10.6 1 1 I I p 
17440-50-8 I Copper I 29.8 1 1 I I p 
17439-89-6 I Iron I 35600 1 1 I I p 
(7439-92-1 I Lead I 41.6 1 1 I I p 
17439-95-4 1-F esium I 9900 1 1 I I p 

17439-96-5 I Manganese 1 524 I I I I p 
17440-02-o I Nickel I 21.6 1 1 I I p 
17440-09-7 I Potassium I 3390 1 1 I I p 
17782-49-2 I Selenium I 2.9 IB 1 I I p 
17440-22-4 I Silver I 8.3 I I ‘I p I 
17440-23-5 I sodium I 457 I I I p I 
17440-28-o I Thallium I 0.36 IV 1 I p I 
17440-62-2 IVanadium I 50.6 1 1 I I p 
17440-66-6 I Zinc I 123 I I I p I 

:olor Before: BROWN Clarity Before: Texture: COARSE 

:olor After: YELLOW Clarity After: Artifacts: 

:omments: 

-, 

- 

-, 

- 

/- 

Form I - IN 



\ TOTAL METALS 
-l- 

INORGAPUC ANALYSIS DATA SHEET SAMPLE NO. 

ract : NAWC Warminster 

7 Code: CEIMIC Case No .:200120 

t ix (soil/water):SOIL 

tvel (low/med): LOW 

S Lids: 70.7 
- 

j SS-Ol-03Q -1 

SAS No.: SDG NO.: SW0503 - 

Lab Sample ID: 200120-11 

Date Received: 2/24/00 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CA.5 No. Analyte 
I 
Concentration 

ICI Q l"l 

17429-90-5 i= uminum i 7400 1 1 ipI 

17440-36-O I Antimony I 1.0 /B 1 I p I 
17440-38-2 I Arsenic I 2.61 1 I p I 
17440-39-3 1 Barium I 127 i 1 IP I 

17440-41-7 1 Beryllium 1 0.911 I I p I 

17440-43-g ICadmium 1 0.45 Iv 1 IPI 
17440-70-2 I Calcium I 42900 1 1 lpl 
17440-47-3 I Chromium I 24.2 1 1 I p I 
17440-48-d I Cobalt I 6.3 I I I p I 
17440-50-8 I Copper I 33.2 1 1 I p I 
17439-89-6 I Iron I 36800 1 1 I p I 
17439-92-l I Lead I 71.0 I 1 I p I 
17439-95-4 1-m esium I 26500 1 1 PI 
] 7439-96-5 IManganese I 1040 1 1 I p I 
17440-02-O INickel I 13.8 1 -1 Ipl 
/7ddO-09-7 I Potassium I 1520 1 1 I p I 
17782-49-2 I Selenium I 2.2 Iv 1 I p I 
17440-22-d I Silver I 6-8 I I I p I 
17440-23-5 I sodium l 282 IB 1 I p I 
17440-28-O I Thallium I 0.46 IV 1 Ipl 
17440-62-2 IVanadium ] 38.7 1 1 IPI 
17440-66-6 I Zinc I 117 I I I p I 

h,or Before: BRQWN Clarity Before: Texture: MEDIUM 

2 or After: YELLOW Clarity After: Artifacts: 044 



kinzic -_ 

T~TALMETALS 
-l- '7 

INORGANICANALYSISDATASHEET SAMPLE NO. 

ntract: NAWC Warminster 

b Code: CEIMIC Case No .:200120 

[ SS-02-03Q 1 -, 

SAS No.: SDG NO.: SW0503 
-- 

trix (soil/water):SOIL Lab Sample ID: 200120-12 

vel (low/med): LOW Date Received: 2/24/00 

Solids: 31.1 

Concentration Units (ug/L or mg/kg dry weight): MG/RG 

CAS No. 
I 

Analyte 
I 
Concentration IC(QIMl '- 

I 7429-90-5 IAluminum I 13800 1 1 IP I 
i 7440-36-o I Antimony 6.1 iB i ipi 

17440-38-2 1 Arsenic I 5.0 I I I p I 
17440-39-3 1 Barium I 245 1 1 I P I 

17440-41-7 I Beryllium I 1.3 I I I p I 
17440-43-g ICadmium I 17.8 1 ] I p I 
17440-70-2 I Calcium I 6710 1 1 I p I 
17440-47-3 1 Ch romium 37.8 1 1 I p I 
(7440-48-4 I Cobalt I 62.2 1 1 I P I 
17440-50-8 I Copper I 

17439-89-6 I Iron I 
2261 I I p I 

70100 I I I p I 
17439-92-l I Lead I 79.8 1 1 I p I 
17439-95-4 1-v esium 1 5280 1 1 I p I 
17439-96-5 IManganese I 2080 1 1 I P I 
i7440-02-O I Nickel i 249 I i Li 
17440-09-7 I Potassium I 1600 1 1 I p I 
17782-49-2 1 Selenium I 0.53 Iv 1 I p I 
17440-22-4 I Silver I 21.9 I ( I p I 
17440-23-5 I Sodium i 234 iB I I P I 

17440-28-O I Thallium I 1.6 IB I I p I 
17440-62-2 [Vanadium I 91.6 1 1 I P I 
17440-66-6 1 Zinc I 11600 1 1 I p I 

,- 

- 

dolor Before: BROWN Clarity Before: Texture: MEDIUM 

:olor After: YELLOW Clarity After: Artifacts: 

:omments: 
04'5 7 

Form I - IN 



TOTAL iMETALS 
-l- 

INORGANlC ANALYSIS D4T.4 SHEET SAMPLE NO. 

0 tract: NAWC Warminster 

1 F!B-022300 / 

ab Code: CEIMIC Case No .:200120 SAS No.: SDG NO.: SW0503 

ai :ix (soil/water):WATER Lab Sample ID: 200120-13 

avel (low/med) : LOW Date Received: 2/24/00 

! Ilids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): pG/L 

I CA.5 No. Analyte Concentration C Q M 

.I I 
17429-90-5 IALuminum I 41.0 Iv I I p I 
17440-36-o I Antimony 2.6 Iu 1 I p I 
17440-38-2 I Arsenic I 3.6 IV 1 I I p 
17440-39-3 IBarium I 4.5Ju 1 I p I 
17440-41-7 IBeryllium I 0.51 IB 1 I I p 
17440-43-g ICadmium I 0.43 IV 1 I p I 
17440-70-2 I Calcium I 181/B 1 I p I 
17440-47-3 I Chromium I 5.4 Iv 1 I I p 
17440-48-4 I Cobalt I 5.2 IV 1 I I J? 
17440-50-8 I Copper I 3.8 IV 1 I I p 
17439-89-6 I Iron I 40.0 Iv 1 Ipl 
17439-92-l I Lead I 2.7 lu I I I p I 
17439-95-4 I Magnesium 1 119 Iv I I I p 
17439-96-5 IManganese I 3.0 Iv 1 lpl 
17440-02-o /Nickel I 6.3 Iv 1 I p I 
17440-09-7 I Potassium I 222 Iv 1 I I p 
17782-49-2 I Selenium I 2.q 1 lpl , 
17440-22-4 I Silver I 3.7 Iv 1 Ipl 
17440-23-5 I sodium I 156 IB 1 lpl 
17440-28-O 1 Thallium I 4.4 IV 1 I I p 
I7440-62,-2' I Vanadium I 2.8 IV 1 Ipl 
17440-66-6 I Zinc I 16.2 IB 1 I I p 

zcr, 5r Before: coLoRLEss Clarity Before: CLEAR Texture: 

52 or After: COLORLE s s Clarity After: CLEAR Artifacts: 

:omments: 
04 6 

Form I - IN 
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Xmic 
_’ 

T”p)jQyg&F 

IN~R~NC P&ALYSIS EATA PACKAGE , 
Z( tract: NAWC Warminste,r SDG No.: SW0503 

Lab Code: CEIMIC Case No.: 200120 SAS No.: 

3 ' No.: SW846 

Sample No. Lab Sample ID. 

SW-05-03Q 
SD-05-03Q 
SW-04-03Q 
SD-04-03Q 

SW-03-030 
SD-03-03; 
SW-02-03Q 
SD-02-03Q 
SW-01-034 
SD-Ol-03Q 

SS-01-03Q 
SS-02-03Q 
RB-022300 

200120-01 
200120-02 

200120-03 
20'0120-04 

200120-05 
200120-06 
200120-07 

200120-08 
200120-09 
200120-10 
200120-11 

200120-12 
200120-13 

% e ICP interelement corrections applied? 

?ere ICP background corrections applied? 

If yes-were raw data generated before 

application of background corrections? 

Yes/No YES 

Yes/No YES 

Yes/No NO 

:c- ments: 

- 

certify that this data package is in compliance with the terms and conditions of the 
01 tract, both technically and for completeness, for other than the conditions detailed 
b#LJe. Release of the data contained in this hardcopy data package and in the 

omputer-readable data submitted on floppy diskette has been authorized by the Laboratoql 
a:i .ger or the Manager's designee, as verified by the following signature. 

ghature: Name : J f 

.tc _ 

COVER PAGE - IN 



Inorganic SDG Narrative 

Client Case ID: NAWC Warminster, PA 
Ceimic Project No.: 200120 
SDG No.: SW0503 

The following samples were received at Ceimic Corporation on February 24, 2000: 

SW-OS-03Q SD-OS-03Q SW-04-03Q 
SD-04-03Q SW-03-03Q SD-03-03Q 
SW-02-03Q SD-02-03Q SW-01-034 
SD-01-034 SS-01-034 SS-02-03Q 
RB-022300 

The above samples were digested and analyzed for total metals using SW846 methods 
3005A/3050A/6010B in accordance with the Inorganic Statement of Work (SOW) ILM04.0. 

n 
Comments on Data Package: 4-Q 

QA/QC Samples: 

Inorganic Ventures CICV-1, CICV-2, and CICV-3 were used for the ICV and LCSW 
samples for the ICP metals. CPI CAL-3, CAL-5 and CAL-S were used for the CCV 
sample for the ICP metals. Environmental Resource Associates standard (lot#241) was 
used for the LCSS samples. Inorganic Ventures CLPP-ICS-A and CLPP-ICS-B were 
used for the ICSA and ICSAB samples. 

Observations: 

All elements except mercury were determined using inductively coupled plasma (ICI’) 
emission spectroscopy. 

A “U” flag in the C column on the sample result forms (Form I-IN) indicates that the 
concentration of that analyte in the sample is undetected at the method detection limit 
(MDL). For the sample concentration reported between the Pracical Quantitation Limit 
(PQL) and the instrument MDL, a “B” flag is shown in the C column on the Form I- 
IN. 

Deviations from Contract: 

None. 

End of case Narrative. 
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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 dam package has been authorized by the 
Laboratory Manager or his designee, as verified by the following signature. 

Donald Tortorelli 
Inorganic Laboratory Manager 

J /s= cm 
/ / Date - 
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Original Chain of Custody goes to Laboratory 

* Page I of Z 

Project # t; t&+?3 Project Name 3 An$yses I I 

-.- --- I . i.:: 

Samplers (please print) I ! s:. ,++. 

I Icomp-I I Sample1 No. of I: 2 12 

SP-Ul- 03 a 

1 
j//j ii:. Ijl: ,,,, Relinquished by (signature) ::: 
p&&g&w 
:::: 
$ Relinquished by (signature) 
j<i 

SO ‘L 
.:.,:.j:j: : :.::.. 
.?.::I .:i:ii : 

Date/Time Received by (signature) Date/lime 

alt3/a0 / 780 

DateJlIme Received by (signature 

:i; 

/ ! / ;  

:>:: 
:.:: , 
ii/: 

1 Relinquished by (signature) Datwllme 

Remarks: 
~,PpcJY/” &-&rlt/ &prrrS igeL/// a9 &3;co8/7g7s-kv-Y 
F-. - 

= Lab Use Only Celmlc Corporation, 10 Dean Knauss Drive, Narragansett, RI 02882 - Tel: (401) 782-8900, Fax: (401) 782-8905 - 
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TOTAL METALS I : 
- 2b - 

CRDL STANDARD FOR A4 AND ICP - 

zontract: NAWC Warminster r-- 

.ab Code: CEIMIC Case No.:200120 SAS No.: SDG No.: SW0503 

A CBDL Standard Source: SCP SCIENCE ,- 

CP CPDL Standard Source: CPI 

Concentration Units: ug/L 

CBDL Standard for AA 
CRDL Standard for ICP 

Initial Final 

- 

Analyte 
I True Fc und %R I I TNe Found %R Found %R I 

Antimony I 20.0 20.50 102.5 21.92 109.6 

Arsenic I 20.0 19.93 99.7 18.97 94.8 

Barium I 10.0 14.72 ,,----J .:47.2 10.85 108.5 

Beryllium 1 10.0 10.22 102.2 10.22 102.2 

Cadmium I 10.0 8.43 84.3 8.18 81.8 --!. 

Calcium I 1 2000.0 2321.70 (f??Q 2386.50 @TJbr: 

Chromium I 60.0 60.54 100.9 60.54 100.9 

Cobalt I 30.0 28.72 95.7 30.99 103.3 - 

Copper I 50.0 52.44 104.91 50.94 101.9 

Iron I 160.0 202.27 m 362.70 626.7>k-'n 

Lead I 10.0 9.79 97.9 9.11 91.11 ,-- 

Magnesium I 880.0 939.03 106.7 921.36 104.7 

Manganese I 10.0 14.01 (TlxQ? 

Nickel I 90.0 90.55 100.61 

Potassium I I 11 1370.01 1273.601 93.01 1301.601 95.01 

Selenium I 20.01 21.56 107.8 

Silver 20.01 20.51 102.6 

sodium / 480.01 542.37 @%j-j 

Thallium 1 20.0 1 20.89 104.41 

Vanadium 1 1 20.0 20.441 102.2) 19.771 98.81 - 

Zinc I I 30.0 27.351 91.21 

Form II (Part 2) - IN 



TOTAL METALS 
-3b- 

CRDL STANDARh FOR AA AND ICP 

:( tract: NAWC Warminster 

,a- Code: CEIMIC Case No .:200120 SAS No.: SDG No.: SW0503 

A, CRDL Standard Source: SCP SCIENCE 

:C- CRDL Standard Source: CPI 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 

Initial Final 
Analyte True Found .%p True Found %R Found %R 

Cadmium I 1 I- 10.0 8.49 8.881 cgjjg 

Selenium I I 20.01 21.861 109.31 23.91163 

Form II (Part 2) - IN 052 



TOTAL METALS 
-3- 

BL.4NKS 

‘11 

Contract: NAWC Wanninster 
i 

Lab code: CEIMIC Case No .:200120 SAS No.: SDG NO.: SW0503 

?reparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (uq/L or mg/kg): UG/L 
-- 

Initial 
Calib. Continuing Calibration Preparation 

Blank Blank (ug/L) Blank -. 

Analyte (W/L) C 1 C 2 C 3 C C M 

IAl urninum I 41.01 u CT1931 B 41.0 u 41.0 / u P, /Antimonv I 2.61 TJ -B 2.600 p P1 -- 2.6 u 2.6 u 

IArsenic I 3.6 u 3.6 u 3.6 u 3.6 u 3.600 p IPI 
IBarium I 6% B 4 ..'T B mB 

,-... s 
4.7,) B 4.500 p I P 

I Beryllium/ (6-3 B (0 .- . I/" B 0.370 pJ - 0.4 u 0.4 u P 

JCadrnium I 0.4 u 0.4 u 0.4 u 0.4 u 0.430 p P* 

WB 55.000 p P& 

-[Chromium 1 5.4 u- - 5.4 u 5.4 u 5.4 u 5.40d p P[ 

ICobalt I 5.2 u 5.2.~ 5.2 u 5.2 TJ 5.200 p P[ 

I Copper 1 -B @iji B (pJB 3.800 p PI 

/Iron @-I> I 
-. 

40.0 u 3.6 IB 40.0 u 40.0 u 40.000 p P 

[Lead I 2.7 u 2.7 Iv1 2.7 u 2.7 u 2.700 p P[ 

INickel I .r- gg$j . B 6.3 u Q.ZJB 6.3 1 u 6.300 p P 

IPotassium I 222.0 u 222.0 .u 222.0 u 222.0 u 222.000 p PI ,-- 

ISelenium I 2.1 u 2.1 u 2.1 u 2.1 u &.66* - P[ 

ISilver .I 3.7 TJ 3.7 u 3.7oop P[ 
I sodium I 0 0.3 B 57.0 u P, 

IThallium I 4.4 IJ 4.4 u 4.4 u 4.4 u 4.4oop P 

/Vanadium I a>B 2.8 u 2.8 u 2.8 u 2.8OOp P 

I Zinc I 5.51 u 5.5 u 5.5 lu 5.5 1 u m P& --- 

,- 



,lermlc 
I 

TOTAL METALS 
-3- 

BLANKS 

:c tract: NAWC Warminster 

,ib Code: CEIMIC Case No.:200120 SAS No.: SDG NO.: SW0503 

r qaration Blank Matrix (soil/water): SOIL 

leparation Blank Concentration Units (ug/L or mg/kg) : MG/KG 

Initial 
Calib. Continuing Calibration Prepari ti on 

Blank 
Analyte 

Blank (ug/L) Blank 

wl/L) c 1 C 2 C 3 C C 

IAl unrhum I I 
- 

863 B 

IAntimon~ I 
I 4.100 

J 

2.6 u 

IArsenic I 
0.260 p 

4; 

3.6 u 

IBarium I 
0.36Op 2 

4.5 u 

I rv llium I 
lzmium I 

GDB 

0.450/u 

I I 0.037p 
0.4 u 

ICalcium I WIB) 
0.043p 

13 
P 

I Chromium I 
[Cobalt I 

I Copper I 

I I Iron 

I Lead I 
I Maqnesium I 
IManqanese I 

/Selenium I 
ISilver I 

IVanadium I 

I Zinc I 

cficz$p 1 
5.4 u 0.540 p .,'I 
5.2 u 0.520 j" P 
3.8 u f$z$p PI 

40.0 ul I &.4Tij@ 
2.7 Iv 0.270 p : 

119.0 u I 11.900 p PI 
3.0 u I 0.3oop P 1 

I cc=%P I pI 
I 22.2ootu 1 

I 2.1Ju 0.210 p 

I G*3))B 
Y P 

0.37op PI 

I mp P 

0.440 kJ 
2.8 ul I 0.280 u 

3. a3 

aa 

3. sr5 

lit35 7 

Form III - IN 
05 4 



,‘eimic 
- 

TOTAL METALS 

,- 

:ontract: NAWC Warminster 

ab Code: CEIMIC Case No .:200120 SAS No.: SDG NO.: SW0503 

reparation Blank Matrix (soil/water): WATER 

reparation Blank Concentration Units (ug/L or mg/kq): UG/L 
-2-7 

Initial 
Calib. Continuing Calibration Preparation 

Blank Blank tug/L) Blank 
,-._ 

Analyte 
(w/L) 

,0.41", 

1 C 2 C 3 C C M 

ICadmium I 0.4 Iv1 0.4 ul 0.4 u I P 

ISelenium I 2.1lUl 2.1 U/ C.T, B I I P *- 

Form III - IN 



TOTAL METALS 
-4- 

ICP NIERFERENCE CHECK SAMPLE 

Contract: NAWC Warminster 

1 b Code: CEIMIC Case No .:200120 SAS No.: SDG NO.: SW0503 

ICP ID Number: TJA61 ICP ICS Source: INOR-VNT 

Analyte 

Concentration Units): q/L' 

True Initial Found Final Found 

S0l.A SOIL .AB So1.A Sol .AB %R So1.A 1 Sol.AB %R 
I 

jmtin- I 
I 

500000 500000 [ 4798801 521430.01 104.3; 479360 522800.0 104.6' 

IAntimony I 600 1 11 584.11 97.31 2 577.2 96.2 

(Arsenic I 100 1 -3 I 93.61 93.61 -1 92.0 92.0 

- /Barium 1 500 1 81 489.11 97.81 8 491.8 98.4 * 

-/Beryllium 1 500 ( k(g 504.01 100.81 1 492.5 988.5 

-(Cadmium I 50 I sl 47.11 94.31 3 42.7 85.4 

ICalcium I 500000 500000 ] 4637101 512390.01 102.51 458330 500430.0 100.1 

IChromium 1 500 1 4 482.21 96.41 1 480.0 96.0 

/Cobalt 1 500 1 -4 I 468.81 93.81 -4 459.0 9l.8 

- ICopper I 500 I .-4) 489.91 98.01 -2 484.3 96.8 

IIron I 200000 200000 1 1803601 198210.0( 99.11 179350 194970.0 9'7 

/Lead I 50 I -21. 45.21 90.51 -1 43.0 865 

IMagnesium 1 500000 500000 1 4687701 509320.01 101.91 462740 503210.0 100.6 - 
" IManganese 1 500 1 51 476.71 95.31 5 470.51 

/Nickel I 1000 I -5 I 927.61 92.8) -5 906.0 

IPotassium I 2000 1 84 I 2137.21 106.91 -87 2081.3 

JSelenium I 501 l/ 51.71 103.41 -3 47.7 

/Silver 200 1 -2 I 207.61 103.81 -2 207.1 

lsodium 1 2000 1 -281 2158.41 107.91 -23 2123.2 

-IThallium 1 100 1 51 90.7) 90.71 5 92.8 

-IVanadium I 500 1 13 I 501.81 100.41 15 503.3 

-JZinc I 1000 I -6 I 956.71 95.71 5 958.1 - 

Form IV - IN 



Teimic 

-4- 
ICP INl-EkFERENCE CHECK SAMPLE 

Contract: NAWC Warminster IL 

Lab Code: CEIMIC Case No .:200120 SAS No.: SDG NO.: SW0503 

CCP ID- Number: TJA61E Trace ICP ICS Source: INOR-VNT 

Concentration Units) : ___ q/L 
.- 

True Initial Found Final Found 

Analyte So1.A Sol.AE So1.A Sol.AB %R So1.A sol.- %R -_ 

- lCadmiurn I so I 41 47.31 94.51 5 50.4 100.7 
[Selenium I 50 I -1 I 55.01 109.91 2 53.0 105.9 

Form IV - IN 

-. 

c 

PF 



Aeimic - 

TOTAL &IETAlS 

-lO- 
METHOD DETECTION LIMITS 

k--.tract: NAWC Warminster 

rz, 1 Code: CEIMIC Case No .:200120 SAS No.: SDG NO.: SW0503 

:C!P ID Number: TJA61 ICP Date: 11/01/99 

1 ne AA ID Number: 

u.rnace AA 
: I 

ID Number: 

- 
I I I I 

Wave- Back- 
Fmalyte 

CRDL MDL 
length ground (ug/L) (ug/L) M 

timhnuri 1 308.22 1 200.01 41.0 P 

I Barium I 493.40 I 200.01 4.5 P 

/Beryllium I 313.10 1 I 5.01 0.4 P 

I Calcium 1 370.60 1 I 5000.01 55.0 P 

I Chromium 1 267.70 1 I 10.01 5.4 P 

I Cobalt 1 228.62 1 I 50.01 5.2 P 

I Copper ,I 324.75 1 I 25.01 3.8 P 

I Iron I 259.90 1 I 100.0 1 40.0 P 

IMagnesi- I 383.20 1 I 5ooo.ol 119.0 P I 

]fa%m== I 257.61 1 I 15.01 3.0 P 
z -T---3 I he- -^ I I , i r I ZJl.bU 1 

I 
- 

Potassium 0 .____ 766.40 1 

I SOdiUm 1 588.S- )O I 
/Vanadium I 292.40 i f 
i Zinc 1213.80; i 

I 40.01 6.31 r J 

5ooo.ol 222.0 P 

5ooo.ol 57.0 P 

so.ol 2.8 P 

20.01 5.51 P I 

m ents 

Fom X - IN 



Teimic - 

TOTAL METALS 
-lO- 

METHOD DETECTION LIMITS 
,~. 

ontract: NAWC Warminster 

ab Code: CEIMIC Case No .:200120 

CP ID Number: TJA61E Trace ICP 

Lame AA ID Number: 

xnace AA ID Number: 

SAS No.: 

Date: 11/01/99 

'-"- 

SDG NO.: SW0503 I 

'I? 

i-- 

Wave- Back- 
Analyte 

CRDL MDL 
length ground (udJ-4 (w/L) M .~; 

Antimony 1 206.84 ( 60.01 2.6 P 

Arsenic 1 189.04 1 10.01 3.6 P 
Cadmium 1 226.50 1 5.01 0.4 P - 

Lead 1 220.35 1 3.0 I 2.7 p 

Selenium 1 196.02 1 5.01 2.1 p 
I Silver 1 328.07 1 10.01 3.7 p .r- ., 

I Thallium 1 190.86 1 10.01 4.4 p 

:omrnents 

-. 
\ 

f- 
Form X - IN 



PREPARATION LOG 

c tract: NAWC Warminster 

a&Code: CEIMIC Case No .:200120 

i rod P 

I I 

SAS No.: SDG NO.: SW0503 

I I -1 
Sample 

No. Preparatibn Date Weight (grams) 

Volume 

b-a 

’ 

1 

PBS 03/13/ooj 1.00 1 100 I 

LCSS 03/13/00 1.00 1 100 1 

SD-05-034 03/13/00 1.43 1 107 

SD-04-03Q 03/13/00 1.36 1 100 I 

SD-03-03Q 03/13/00 1.21 I 100 I - 
I SD-02-034 03/13/001 1.39 I 100 I - 
SD-01-034 I 1 cc I lflfl I 

SS-Ol-03Q n3/12/nn I 1 3)E 1 ?i-tl-l I 

SS-02-03Q e.n,r-.,nn. I I e" I *em I 
“3II3,“” I I-L, I I”” I 

Form XIII - IN 
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TO: 

FROM: 

SUBJECT: 

Tetra Tech NUS, Inc. INTERNAL CORRESPONDENCE 

PHIL-14233 , 

GARTH GLENN DATE: May 31,200O 

JAMES LUCCHESE COPIES: FILE 

INORGANIC DATA VALIDATION - TAL METALS 
CT0252, NAWC WARMINSTER, PENNSYLVANIA 
SDG NO. SW0803 

SAMPLES: IO/Aqueous 
RB-022200 
SW-06-03Q 
SW-07-03Q 
SW-08-03Q 
SW-09-03Q 

S/Solid 
SD-06-03Q 
SD-07-03Q 
SD-08-03Q 
SD-09-03Q 

SW-l O-03Q 
SW-1 I-03Q 
SW-1 2-03Q 
SW-l 3-03Q 
SW-21-03Q 

SD-l O-03Q SD-21-03Q 
SD-l I-03Q 
SD-12-03Q 
SD-l 3-03Q 

OVeRVIEW 

The sample set for the CTO252, NAWC Warminster, PA, SDG SWO803, consists of 9 aqueous 
environmental samples, (designated SW), one rinsate blank (designated RB-) and 9 solid environmental 
samples, (designated SD-). All samples were analyzed for total metals. Two field duplicate pairs (sw-07- 
03Q/SW-21-03Q, and SD-07-03Q/SD-21-03Q) were included in this sample set. 

The samples were collected by Tetra Tech NUS, Inc. on February 22, 2000 and analyzed by Ceimic 
Corporation. > 

All analyses were conducted using the Contract Laboratory Program (CLP) Method ILM04.0 analytical 
and reporting protocols. 

SUMMARY 

All analytes were successfully analyzed in all samples. The findings offered in this report are based upon 
a general review of all available data including data completeness, holding times until analysis, calibration 
data, ICP interference check standard (ICS) performance, laboratory and field quality control blank 
results, laboratory quality control sample (LCS) recoveries, matrix spike recoveries, laboratory duplicate 
results, serial dilution results, and analyte quantitation. 

Areas of concern with respect to data quality are listed on the following page. 



- 
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I-- 

MINOR PROBLEMS 

l The following analytes were detected as contaminants 
control blanks at the maximum concentrations indicated: 

Compound 

Aluminum 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Iron 
Manganese 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Zinc 

Maximum 
Concentration 

72.1 f-ML 
13.1 KY- 

0.5 w- 
1005.8 PcJ/L 

6.1 Id- 
6.7 w/L 

78.5 PM- 
6.6 PW 
4.7 I@ 
6.3 w/L 
174 Id- 
5.9 I@- 

13.4 l-w 
1.43 Ia- 

/- 

in the laboratory method and/or field quality 

Action Level 
(Water) 

360.5 PM- 
65.5 PW 

2.5 PM- 
5029 ClgfL 
32.5 P9/L 
33.5 Ysa- 

392.5 la- 
33 PM- 

23.5 N/L 
31.5 l&L 
870 I-M- 

29.5 M/L 
67 l-a- 
NA ld- 

Action Level 

36$!?!l 
w/kg - 

6.6 
0.25 

502.9 
3.3 
3.4 

39.3 
3.3 
2.4 
3.2 
87 

3.0 
NA 
7.2 

Samples affected: Soil action level applies to all soil samples and water action level applies to all aqueous 
samples and the rinsate blank. 

Adjustments were made for the sample aliquot size, percent solids, and dilution factors. Results reported 
for aluminum, barium, beryllium, calcium, iron, manganese, selenium, silver, sodium, vanadium, and zinc 
at concentrations within the action level are qualified (B) and are considered to be false positives (artifacts 
of blank contamination). No actions were required for chromium and cobalt because all associated results 
were either non-detected or exceeded the respective action level. 

l The Relative Percent Difference (RPD) for laboratory duplicates with values greater than five times 
,- 

the Contract Required Detection Limit (CRDL) exceeded the +35% quality control (QC) limit for 
aluminum, barium, chromium, cobalt, copper, iron, lead, manganese, silver, and zinc in the soil 
matrix. The RPD for laboratory duplicates with values less than five times the CRDL exceeded the +2 c. 

x CRDL QC range for nickel and potassium. Affected positive and non-detected values were qualified 
estimated, (J/UJ). 

r-; 
l Matrix spike/matrix spike duplicate percent recoveries (%R) in the soil matrix were below the 75% 

lower QC limit for antimony, arsenic, barium, cadmium, selenium, silver, thallium, and vanadium. 
Affected’ positive and non-detected values were qualified biased low, (UUL), except for barium and 
silver which were previously qualified as estimated, (J/UJ), due to laboratory duplicate analysis. 

-. 

Chromium and nickel had a %R in the matrix spike that was above the 125% upper QC limit and a 
%R in the matrix spike duplicate that was below the 75% lower QC limit. All affected positive and 
non-detected values were previously qualified estimated, (J/UJ), due to exceedence of the QC limits 
in the laboratory duplicates. 
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. In the soil matrix the percent difference (%D) in the ICP serial dilutions for lead exceeded the QC limit 
of +lO%. Positive and non-detected values are qualified as estimated, (J/UJ), due to exceedence Of 
QC limits in the serial dilution analysis. 

. The laboratory control sample (LCS) for cobalt in the soil matrix exceeded the upper QC limit 
established by Environmental Monitoring System Laboratory in Las Vegas (EMSULV). Positive 
results are qualified estimated, (J) due to exceedence of QC limits in the LCS and because of 
laboratory duplicate analysis. 

l The CRDL standard recovery exceeded the 110% upper QC limit for lead. All positive values less 
than 2 x CRDL were qualified as biased high, (K). The %R values for cadmium, potassium, and 
thallium were below the 90% lower QC limit. All positive values less than 2 x CRDL and non-detects 
were qualified as biased low, (L/UL). 

EXECUTIVE SUMMARY 

* . 

Laboratory Performance: Laboratory duplicates for the soil matrix had RPD values that were out Of 
range for aluminum, barium, chromium, cobalt, copper, iron, lead, manganese, nickel, potassium, silver, 
and zinc. Aluminum, barium, beryllium, calcium, iron, manganese, selenium, silver, sodium, vanadium, 
and zinc were detected in the laboratory blanks. Two metals exhibited high recoveries and three. 
exhibited low recoveries in the CRDL standard analysis. 

Other Problems Affecting Data Quality: Several soil MS percent recoveries were below or above QC 
limits. The ICP serial dilution percent difference exceeded the QC limit for lead. 

The data for these analyses were reviewed with reference to the EPA “National Functional Guidelines for 
Inorganic Data Review”, February 1994 revision, as amended for use within EPA Region 3, and the Naval 
Facilities Engineering Support Center (NFESC) guidelines entitled “Naval Installation Restoration 
Laboratory Quality Assurance Guide” (Interim Document; February, 1996). 

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 NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

James Lucchese 
CLEAN Data Validator 

Tetra Tech NUS, Inc. 

Russell Sloboda 
CLEAN Data Validation Quality Assurance Officer 
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Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 

r- 

__ 



APPENDIX A 

Qualified Analytical Results 



Analytical Results for Water Samples 

CT0252, Warminster, PA 

Sample ID: 

Laboratory ID: 
Sample Date: 
QC Sample Type: 

I 

RB-022200 SW-06-03Q SW-07-03Q SW-0%03Q 
- 200115-09 200115-05 200115-03 200115-01 

02/22/00 02/22/00 02/22/00 02/22/00 
NORMAL NORMAL NORMAL NORMAL - 

f I 

INORGANICS 
Aluminum 

Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 

Chromium 
ICobalt 15 

RESULT QUAL CODE IRESI JLT IQUALICODE II ?ESULT IQUAL CODE RESULT QUAL CODE 
uglL IlglL uglL uglL 
41 U 151 /B IA I 165.3 -I- B A 206 B A 

2.6 U 2.6 U 2.6 U 2.6 U 

3.6 U 3.6 U 3.6 U 3.6 U 
- - 4.5 U 71.6 62.8 B A 83.4 

0.37 U 0.37 U 0.37 U 0.54 B A 

0.43 UL c 0.43 UL c 0.43 UL c- 0.43 UL c 
469 B A 20900 17100 22100 

15.4 IU I 15.4 IU I 15.4 IU I 15.4 IU I I 
.2 iu t i5.2 /u 

I I 

15.2 IU 
I I 

15.2 Iu I 

1 Nickel 
ntaccil wn 

i - Ll’ i - elenium 3.1 B A 2.1 i--- iG 
,, 

. 
Silver 3.7 U 3.7 U 3.7 U 37 II I 

Sodium 226 B A 12100 10900 
Thallium 4.4 UL 

c 
- 

4.4 UL c 4.4 UL c 
Vanadium 
Zinc 

12.8 IU 12.8 
iu / i2.8 ii- /,- qjqq 

- 
122.4 16 

/ 
IA 

/ 
128.6 

/ / - 
IB IA 132.2 

I 16 I ..- ,. 
IA 

I- 
149.1 IB (A 

DATA-SUM-WA01 15A.xls 

3 .: 3 1 j 1, i / J 
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i i 

I 

1 1 1 
_ J 
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I c c 
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Analytical Results for Water Samples 

CT0252, Warminster, PA 

-03Q I I Sample ID: 
Laboratory ID: 
Sample Date: 
QC Sample Type: i---- -- i-1 NORMAL 

RESULT QUAL CODE RESULT QUAL CODE 
INORGANICS uglL ug/L .- - 
Aluminum 41 U 74.1 ,B A 
Antimony 
Arsenic 
Barium 

6.” 
3.6 " I I 
76.7 Ii;4 Ft-+ 

I Magnesium 110800 !" I i 

U 

L c 
B A 

Sodium 
Thallium 

Vanadium 
Zinc 

3.7 U 
18800 11600 

4.4 UL c 4.4 UL c 
2.8 U 2.8 U 

37.5 B A 34.8 B A 

DATA-SUM-WA01 15A.xls 3 

: 
! i 



Data Qualifiers: 

B .-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
L -i Positive result is considered biased low due to exceedance of technical quality control criteria. 
U -- Value is a non-detected result as reported by the laboratory. 
UL - Non-detected result is considered biased low due to exceedance of technical quality control criteria. 

Database source file: C:\PROJECTS\WARM~DV_200120\WA0115A.DBF data retrieved on: 04/24/00 

DATA-SUM-WA01 15A.xls 4 



Appendix A 

Analytical Results for Soil Samples 

CT0252 Warminster, PA 

Sample ID: 

Laboratory ID: 
Sample Date: 
QC Sample Type: 
Percent Moisture 

SD-06-03Q SD-07-03Q SD-08-03Q - 
20011506 200115-04 200 115-02 -- 
02/22/00 02122/00 02/22/00 
NORMAL NORMAL NORMAL -- -- 
17.2 18.7 21.8 

--- 

-. wlkg 
Aluminum 8330 J F 10200 J F 10800 J F 

n 67 I l-l 0 ACI I D 0.37 L D 

INORGANICS 

-i,,,-- I-. iL CODE RESULT 
( KtSUL I QUAL CODE RESULT QUAL CODE 
1 mnlkn 

- 
“‘il”‘J msdkg 

Antimony 
Arsenic 

I ,;.-- i; ; !;;.;- ‘;- 
ID !3.3 

Barium 
Beryllium 

__. 
131400 

150.3 
124300 I16000 

r- iDF i30.1 /,I /DF 13 , 
IJ 

I-- --. i 
Ii 

12 J DF __-._ ___- 
110.8 IEF / 12.1 IEF 114.7’ J EF 

167.7 jJ 
-IJ 

jF J F 6.5 J F 

134400 

122 
135500 

13 
----- .I F ~_.__~ 

Fl 

/3 

24.4 47.4 16000 
-__- 

-. J J F FI __- 
20600 15800 13000 

Wanganese 
I I 

11130 
I 

/J IF 
I ----- I 

1677 IJ IF 
I I 

13300 
I 

IJ IF 

Cadmium 

Calcium 
Chromium 

Cobalt 
Copper 
Iron 
-cad 

Vlagnesium 

Nickel 
Dotassium 
Se’ . lentum 
Silver -. I. 

1 

23.3 J DF 2014 i DF 20 J DF 

2060 J F 2950 J F 2620 J F 
IO.89 IB \A 

16.5 
- I 6 lo.99 IUL 1 I 

IJ IDF 
I -- D 0.58 B A 

17.3 IJ - 8.1 ~~ IDF J DF 
soalum 
rhallium~- 

I/anadium 
Zinc 

404 718 4 ,26 

0.34 UL CD 0.41 UL CD 0.42 UL CD 

57.6 
__- 

L I , D I 47.3 I L D 
Ii IF 

( 19.4 3 L D 
1520 IJ (F 194.4 1129 - J F 

DATA-SUM-WA01 15S2.xls 



. Apnnndi>c ,G . 

Analytical Results for Soil Samples 

CT0252 Warminster, PA 

Sample ID: 1 SD-09-03Q 1 1 SD-l O-03Q 1 /SD-II-03Q 1 
Laboratory ID: 1200115-19 I 1200115-17 I /200115-14 / 
Sample Date: 
QC Sample Type: 

Io2/22/00 Io2/22/00 / 02/22/00 
INORMAL I INORMAL I INORMAL I l-----i 

7 -22.1 16.6 20.0 

RESULT 
m.dkg 

QUAL CODE RESULT CVJAL CODE RESULT QUAL CODE 
mglkg mglkg 

----hOi iJ iF /10700 IJ IF iSr/O- Id IF I 

IL.0 IL IU I4 IL IU IL.0 IL IU 
178.9 iJ iDF 182.8 iJ /DF 1151 iJ iDF 

I 

- 

I .- 
1.3 1.1 1.4 --____ 
0.16 UL CD 0.18 . UL CD 1.4 L D - 
21000 13900 12500 

Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 

Chromium 

Cobalt 
Copper 
Iron 
Lead 

Magnesium 

Manganese 
Nickel 
Potassium 

- I I ----- I 

IJ IDF 140.7 1 J---t 

lJ /F 127700 IJ IF I 

- I 

- 30 J DF 27.1 --- 
10.2 J EF 10.3 i EF 10.6 j EF 

22.6 J F 25.9 J F 89.4 J F 
28400 J F 27200 I I 
31.6 J FI 27.4 J FI 72.6 
15100 

IJ Fl 
11800 

621 J F 529 J F 
19.5 J DF 21.7 J DF 25.5 J DF 

13170 IJ (F 13340 IJ F 2220 J F 
D 0.21 UL D 

J DF 7.4 J DF 
972 

DATA-SUM-WA01 15S2.xls 2 



Appendix A 

Analytical Results for Soil Samples 

CT0252 Warminster, PA 

~RESULT IQUAL/CODE IRESULT IOuAL ICODE IRESULT IOUAL LDE 
INORGANICS wlkg mglkg mglkg 
Aluminum 9390 J F 8810 J F 9230 J F 

Antimony 0.47 L -D 0.67 IL D 0.52 L D 

Arsenic 1.9 L D 3.4 IL D 2.2 L D 

Barium 85.6 J DF 127 J DF 88.1 J DF 

Beryllium 1.6 1.2 1.8 

Cadmium 0.04 UL CD 0.73 L CD 0.18 UL CD 

Calcium 8990 8980 10400 

Chromium 32.7 J DF 39 J DF 31.9 J DF 

Cobalt 12.3 ” J EF 10.7 J EF 

EGE---- -37.4 
i EF 

40.5 J F131.1 J F 

Iron. 
Lead 
Magnesium 

Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 

Vanadium 

Zinc 

24300 J F 24400 J F 38200.-- j ; - 
88.4 J FI 76.1 J FI 45.7 J FI ___ 
8200 7920 9090 

726 J F 1370 J F 572 J F 
22 J DF 23.4 J DF 21 J DF 

2430 -J F 2120 J F 2440 J F 

0.21 UL D 0.35 B A 0.88 UL D 

6.4 J DF 6.4 J DF 9.6 J DF 

926 675 375 

0.44 UL CD 0.45 UL CD 0.37 UL CD 
36.5 L D 40.5 L 0 41.4 L D 

228 J F 286 J F 101 J F 

DATA-SUM-WA01 15S2.xls 



Data Qualifiers: 
B 
J 

-- Positive result is considered to be an artifact of blank contamination, and should not be considered present. 
-- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required 

Quantitation Limit (CRQL). 
K -- Positive result is considered biased high due to exceedance of technical quality control criteria. 
L -- Positive result is considered biased low due to exceedance of technical quality control criteria. 

UL -- Non-detected result is considered biased low due to exceedance of technical quality control criteria. 

Database source file: C:\PROJECTS\WARM~DV~200120\WAO115S.DBF data retrieved on: 04/27/00 



Qualifier Codes: 
-1 

A = Lab Blank Contamination 

B = Field Blank Contamination 

C = Calibration (i.e., %RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance --_ 
D = MSlMSD Noncompliance 

E = LCWLCSD Noncompliance 

F = Lab Duplicate Imprecision 
,-- 

G = Field Duplicate Imprecision 

H = Holding Time Exceedance _-\ 

I = ICP Serial Dilution Noncompliance 

J = GFAA PDS - GFAA MSA’s r < 0.995 
7. 

K = ICP Interference - include ICSAB %R’s 

L = Instrument Calibration Range Exceedance 

M = Sample Preservation -\ 

N = Internal Standard Noncompliance 

0 = Poor Instrument Performance (i.e., baseline drifting) r-> 

P = Uncertainty Near Detection Limit (< 2 x IDL for inorganics and c CRQL for organics) 

Q = Other Problems (can encompass a number of issues) 
-1 

R = Surrogates Recovery Noncompliance 

S = PesticidelPCB Resolution 

T = % Breakdown Noncompliance for DDT and Endrin 

U = PesticidelPCB % Difference Between Columns for Positive Results 

V = Non-linear Calibrations, Tuning r c 0.995 (correlation coefficient) -, 

- 

-- 



APPENDIX B 

Results as Reported by the Laboratory 



Ceimic -- 

T9?%t!m~~~s 
INORGANIC ANALYSIS DATA PACKAGE ,- 

Contract: NAWC Warminster SDG No.: SW0803 

Lab Code: CEIMIC Case No. : 200115 SAS No.: r- 

SOW No.:SW846 

Sample No. 

SW-OS-034 
SD-OS-03Q 
SW-07-03Q 
SD-07-030 
SW-06-03Q 
SD-06-03Q 
SW-21-03Q 
SD-21-03Q 

Lab Sample ID. 

200115-01 
200115-02 
200115-03 
200115-04 
200115-05 
200115-06 
200115-07 
200115-08 
200115-09 
200115-10 
200115-11 
200115-12 
200115-13 
200115-14 
200115-14s 
200115-14SD 
200115-15 

r-7 

-- 

c- 

-- 

,"--\ 

RB-022200 
SW-13-03Q 
SD-13-03Q 
SW-12-03Q 
SD-12-03Q 
SD-11-03Q 
SD-11-03QS 
SD-ll-03QSD 
SW-ll-03Q -._ 

-- 

Were ICP interelement corrections applied? 

Were ICP background corrections applied? 

If yes-were raw data generated before 

application of background corrections? 

Comments: 

.-. 

Yes/No YES 

Yes/No YES _; 

Yes/No NO 

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 author&ed by the Laboratory 
Manager or the Manager's designee, as verified by the following signature. 

signature: Name : 

COVERPAGE - IN 



. 

7eimic 

TOFLTTALS - over age - 
INORGANIC ANALYSIS DATA PACKAGE 

-,ontract: NAWC Warminster SDG No.: SW0803 

&b Code: CEIMIC Case No.: 200115 SAS No.: 

‘s'ow No. : SW846 

-- I 

Sample No. Lab Sample ID. 

SW-ll-03QS 200115-158 
SW-11-03QSD 200115-15SD 
SW-lo-03Q 200115-16 
SD-lo-03Q 200115-17 
SW-0%03Q 200115-18 
SD-OS-03Q 200115-19 

- .- 
-.-.-. 

Y rre ICP interelement corrections applied? 

Were ICP background corrections applied? 

If yes-were raw data generated before 

application of background corrections? 

Yes/No YES 

Yes/No YES 

Yes/No NO 

Comments: 

I certify that this data package is in compliance with the terms and conditions of the 
c Itract, both technically and for completeness, for other than the conditions detailed 
<hove . Release of the data contained in this hardcopy data package and in the 
ccmputer-readable data submitted on floppy diskette has been authorized by the Laboratory 
M lager or the Manager's designee, as verified by the following signature. 

Signature: 

1ite: 

Name : 

Title: 

COVER PAGE - IN 



Ceimic 
. 

e-... 

TOTAL METALS 
-l- ,- 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NO. 

Contract: NAWC Warminster 

Lab Code: CEIMIC Case No .:200115 

Matrix (soil/water): WATER 

1 SW-08-03Q I- 

SAS No.: SDG NO.: SW0803 
--- 

gab Sample ID: 200115-01 

Level (low/med) : LOW 

% Solids: 0.0 

Date Received: 2/23/00 
r- 

- 

Concentration Units (ug/L or mg/kg dry weight): pG/L -. 

I CAS No. 
I 

Analyte Concentration C Q M 
I I 

17429-90-s I Aluminum 1 206 1 1 1 1 P 
17440-36-o I Antimony I 2.6 IV 1 I p I 
17440-38-2 I Arsenic I 3.6 IV 1 I I p 
17440-39-3 1 Barium I 83.4 IB 1 I I p 
17440-41-7 (Beryllium I 0.54 IB 1 I I p 
17440-43-g ICadmium I 0.43 Iv 1 I p I 
17440-70-2 I Calcium I 22100 1 1 lpl 
17440-47-3 1 Chromium I 5.4 Iv 1 lpl 
17440-48-4 1 Cobalt ‘1' 5.2 Iv I I I p 
17440-50-8 I Copper I 4.1jB 1 I p I 
17439-89-6 1 Iron I 599 I I lpl 
17439-92-l /Lead I 5.81 1 I p I 

17439-95-4 I Magnesium 1 9040 1 1 I I p 
17439-96-s I Manganese 1 102 I I Ipl 
(7440-02-O INickel I 6.3 IV 1 I I p 
17440-09-7 I Potassium I 1230 IB 1 lpl 
17782-49-2 I Selenium I 4.0 IB 1 I I I? 
17440-22-4 I Silver I 3.7 Iv 1 I I p 
17440-23-s I sodium I 13300 I I I p I 
17440-28-O 1 Thallium I 4.4 Iv 1 I I p 
(7440-62-2 I Vanadium I 4.3 IB 1 I p I 

17440-66-6 I Zinc I 49.11 I PI 

e- 

__. 

F- 

R 

.-- 

Color Before: COLOBLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR 
-/ 

Artifacts: 

Comments: 

Form I - IN 



Yeimic 

. 

TOTAL METALS 
-l- 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 
, : 

,-antract: NAWC Warminster 

Tab Code: CEIMIC Case No.:200115 

i ltrix (soil/water): SOIL 

;Lyel (low/med): LOW 

! Solids: 78.2 

( SD-OS-03Q 1 

SAS No.: SDG NO.: SW0803 

gab Sample ID: 200115-02 

Date Received: 2/23/00 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

.I CAS No. I Analyte 
I 
Concentration 

ICI Q IMI 
17429-90-5 I Aluminum I 10800 1 1 * I p I 
17440-36-O I Antimonv I 0.37 iB t N I P I 

17440-38-2 1 Arsenic I 3.3 I t N* I p I 
17440-39-3 IBarium 1 ' 809 1 1 * 1 P 1 
17440-41-7 I Beryllium I 2.21 I l I p I 
17440-43-9 ICadmium 1 0.21 IV 1 N /PI 
17440-70-2 I Calcium I 16000 1 1 PI 
17440-47-3 I Chromium I 32.0 1 1 N* I p I 
17440-48-4 I Cobalt ‘-1 14.7 I I l I P I 
i 7440-50-8 I Copper i 35.5 i i l i P i 

17439-89-6 I Iron I 36000 1 1 l I p I 
17439-92-l I Lead I 47.4 1 1 l E I P I 
i 7439-95-4 iMagn esium i 13000 i i ipi 
17439-96-s I Manganese I 3300 I I l Ipl 
i 7440-02-o I Nickel i 20.0 i iN* ipi 
17440-09-7 I Potassium I 2620 1 1 l Ipl 
17782-49-2 I Selenium 1 0.58 1 1 N 1 P 1 

17440-22-4 I Silver I 9.11 1 * I p I 
17440-23-S I sodium I 426IB 1 * 1 P 1 

17440-28-O I Thallium 1 0.42 IV I N I P I 
17440-62-2 IVanadium 1 39.4 1 1 N 1 P 1 

17440-66-6 I Zinc I 129 I I * I p I 

Color Before: BROWN Clarity Before: Texture: COARSE 

OW6 
Zolor After: YELLOW Clarity After: Artifacts: 

Coxtments: 

Form I - IN 
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Ceimic -* 

TOTAL METALS 
-l- - 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

Contract: NAWC Warminster 

Lab Code: CEIMIC Case No.:200115 

Matrix (soii/water):wATER 

Level (low/med) : LOW 

% Solids: 0.0 

1 SW-07-03Q )_ 

SAS No.: SDG NO.: SW0803 

Lab Sample ID: 200115-03 

Date Received: 2/23/00 

Concentration Units (ug/L or mg/kg dry weight): W/L 

I 
CAS No. 

I 
Analyte 

I 
Concentration 

ICI Q l"l I I 

17429-90-S uminum I 
17440-36-o I Antimony I 

17440-38-2 I Arsenic I 
17440-39-3 I Barium I 
17440-41-7 I Beryllium 1 
17440-43-g ICadmium I 

17440-70-2 I Calcium I 
17440-47-3 I Chromium I 

I I 
65.3 (B 1 ;pi 

2.6 IV 1 I p I 
3.6 Iv 1 I I p 

62.8 JB I I p I 
0.37 Iv 1 I I p 
0.43 Iv 1 I p I 

17100 1 I I I p 
5.4 Iv I I PI 

i -i. 

I I 

7440-48-4 I Cobalt 5.2 Iv 1 ipi 
17440-50-8 I Copper I 3.8 IV 1 I I p 

17439-89-6 1 Iron I 297 I I Ipl 
17439-92-l 

i 

I Lead I 2.7 iU 1 I- I I P I 

7439-95-4 I Magnesium i 7430 1 1 iPi 

17439-96-s IManganese I 63.3 1 1 I I p 
17440-02-o I Nickel I 6.3 IV 1 I p I 
17440-09-7 I Potassium I 861 IB 1 lpl 
17782-49-2 I Selenium I 2.1ju 1 Ipl 
17440-22-4 I Silver I 3.7 Iv 1 PI 
(7440-23-S I sodium I 10900 I I I I? I 
(7440-28-O I Thallium I 4.4 Iv 1 Ipl 
17440-62-2 IVanadium I 2.8 IV 1 I I p 
17440-66-6 IZinc I 32.2 1 1 I I p 

Color Before: COLORLESS Clarity Before: CLEAR 

Color After: COLORLESS Clarity After: CLEAR 

-- 

- 

v-7 

r-- 

Texture: 

Artifacts: 0047 - 
Comments : 

Form I - IN 



. 

i- kimic e 
TOTAL METALS 

-l- 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

‘ > 
C Itract: NAWC Warminster 

Lab Code: CEIMIC Case No.:2d0115 

M; :rix (soil/water): SOIL 

Level (low/med) : LOW 

%- lolids: 81.3 - 

1 SD-07-034 ] 

SAS No.:' SDG NO.: SW0803 

h.b Sample ID: 200115-04 

Date Received:2/23/00 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I 
CAS No. 

I 
Analyte 

I 
Concentration 

I I I I 
17429-90-s Ll uminum I 10200 1 1 * 

17440-36-o I Antimony 1 0.49 IB 1 N f P 1 

(7440-38-2 I Arsenic I 4.7 1 IN* 1 P 1 

(7440-39-3 IBarium I 77.6 1 1 l 1 P 1 
17440-41-7 IBeryllium I 1.41 I * I p I 
17440-43-g I Cadmium I 0.20 IV 1 N 1 P 1 

17440-70-2 I Calcium I 24300 1 1 I p I 
17440-47-3 1 Chromium I 30.11 IN* 1 P 1 

17440-48-4 I Cobalt ‘I' 12.1) 1 * 1 P I 
(7440-50-8 I Copper I 22.01 I * I PI 

i 

-- 
7439-89-6 1 Iron i 35500 i i l ipi 

17439-92-l I Lead I 24.41 I*E IP I 
I Magnesium i 

I * 

1743s95-4 15800 1 ~1 bi 
17439-96-5 I Manganese I 677 I I l I p I 
17440-02-o /Nickel I 20.4 1 1 N* 1 P 1 

17440-09-7 I Potassium I 2950 1 1 l 1 P I 
17782-49-2 I Selenium I 0.99 IV I N I P I 
17440-22-4 

i 

I Silver i 7.3 I i l ipi 
7440-23-5 I Sodium i 71; i i l ipi 

17440-28-o I Thallium 1 0.41 IV 1 N 1 P 1 

17440-62-2 IVanadium I 47.31 IN jPl 

17440-66-6 I Zinc I 94.4 1 1 * 1 P 1 

C Lor Before: BROWN Clarity Before: Texture: COARSE 

C Lor After: YELLOW Clarity After: Artif acts: OC48 
Ccmments: 

Form I - IN 
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Ceimic I 

TOTAL METALS 
-l- r _. 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

Contract: NAWC Warminster 
j SW-06-03Q j; 

Lab Code: CEIMIC Case No .:200115 SAS No.: SDG NO.: SW0803 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

gab Sample ID: 200115-05 

Date Received:2/23/00 

Concentration Units (ug/L or mg/kg dry weight): F.IG/L 

CAS No. 

I 

Analyte 
I 
Concentration 

["I Q In 
17429-90-5 I Aluminum 1 51.0 IB 1 I p I - 

17440-36-o Ititimony 1 2.6 IV 1 I p I 
17440-38-2 17440-39-3 

17440-41-7 

IArsenic I 3.6 IV 1 I p I. IBarium I 71.6 IB 1 I p I , --. 

IBeryllium 1 0.37 Iv 1 I p I 
17440-43-g ICadmium 1 0.43 Iv 1 I p I 
17440-70-2 I Calcium I 20900 1 1 I p I 

-, 

17440-47-3 I Chromium I 5.4 Iv I I p I 

17440-48-4 I Cobalt -"I. 5.2 IV 1 I p I 
17440-50-8 I Copper I 3.8 Iv 1 I p I 
17439-89-6 1 Iron I 142 I I I p I 

17439-92-l I Lead I 2.7 IV 1 I p I r--- 

17439-95-4 1 Magnesium 1 8240 1 1 I p I 
17439-96-5 IManganese I 30.3 1 1 IPI 
17440-02-o INickel I 6.3 IV 1 I p I _ . 
17440-09-7 I Potassium I 1270 (B 1 I p I 
{ 7782-49-2 I Selenium I 2.q I I J? I 
17440-22-4 I Silver I 3.7 Iv 1 I p I -- 
17440-23-5 I sod+um I 12100 I I I p I 
17440-28-o I Thallium I 4.4 Iv 1 I p I 
(7440-62-2 IVanadium I 2.8 Iv 1 IPI 
17440-66-6 I Zinc I 28.61 1 IPI 

Color Before: coLoRLBss Clarity Before: CLEAR Texture: 

Color After:' coLoRLBss Clarity After: CLEAR Artifacts: 
r--" 

Comments: 
/ 

PO? 

Form I - IN 



(I eimic 

TOTAL METALS 
-l- 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

(...ntract: NAWC Warminster 

Lab Code: CEIMIC Case No .:200115 

N trix (soil/water):SOIL 

Level (low/med) : LOW 

% Solids: 82.8 - ' 

1 SD-06-03Q ] 

SAS No.: SDG NO.: SW0803 

Lab Sample ID: 200115-06 

Date Received: 2/23/00 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I 
CAS No. 

I 
Analyte Concentration C Q M 

I 
17429-90-5 IAluminum I 8330 I I l I P I 
17440-36-o I Antimony I 0.62jB IN lPl 

17440-38-2 1 Arsenic 1 2.01 iN* I PI 

(7440-39-3 IBarium I 95.8 1 1 l 1 P 1 
17440-41-7 
i 

I Bervllium I 1.8 I I * 
I , 

I P I 
7440-43-g /Cadmium i 0.17 IV 1 N ipi 

(7440-70-2 I Calcium I 31400 I I lpl 
17440-47-3 I Chromium I 50.31 IN* I p I 
17440-48-4 I Cobalt -‘-I. 10.8 1 1 l 1 P 1 

(7440-50-8 I Copper I 67.7 1 1 ' 1 P 1 

1 7439-89-6 1 Iron I 34400 1 1 * 1 P I 

17439-92-l I Lead I 89.4 1 1 *E 1 P 1 

17439-95-4 I Magnesium I 20600 1 1 lpl 
17439-96-5 IManganese I 1130 I I * I P I 

17440-02-O INickel I 23.3 1 IN* b'l 
17440-09-7 1 Potassium I 2060 1 1 l 1 P 1 

1 7782-49-2 I Selenium I 0.89 (B 1 N 1 P 1 

17440-22-4 I Silver I 6.51 1 l IPI 

17440-23-5 I sodium 1 404 I I * I p I 
17440-28-o I Thallium I 0.34 IV 1 N 1 P 1 

17440-62-2 I Vanadium I 57.6 1 1 N 1 P 1 

I (7440-66-6 I Zinc I 520 1 1 * I P I 

rolor Before: BROWN Clarity Before: Texture: COARSE 

olor After: YELLOW Clarity After: Artifacts: 

Comments: 

Form I - IN 
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Ceimic 
r 

TOTAL METALS 
-l- i- 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

Contract: NAWC Warminster 

Lab Code: CEIMIC Case No.:200115 

Matrix (soil/water) :WATER 

Level (low/med): LOW 

% Solids: 0.0 

1 SW-21-03Q ]- 

SAS No.: SDG NO.: SW0803 

Lab Sample ID: 200115-07 

Date Received: 2/23/00 

- 

Concentration Units (ug/L or mg/kg dry weight): W/L 
-~. 

I 
CAS No. 

I 
Analyte Concentration C Q 

I 
M RPD 

17429-90-5 I Aluminum I 74.11B 1 I P I {a.. 6.R 
17440-36-o l Antimony 1 2.6 IV 1 I p I 
17440-38-2 I Arsenic I 3.6 IV 1 I p I 
17440-39-3 I Barium I 67.4 (B 1 I p 17‘07 
17440-41-7 I Beryllium I 0.37 Iv 1 I p I 
17440-43-g ICadmium I 0.43 Iv 1 I p I 
17440-70-2 I Calcium I 21200 I I I p hY/ 
(7440-47-3 I Chromium I 5.4 Iv 1 PI 
17440-48-4 I Cobalt -1. 5.2 IV 1 I p I 
17440-50-e I Copper I 3.8 IV 1 I p I 
17439-89-6 I Iron I 3671 1 I ‘p lc?Lb% 
17439-92-l I Lead I 2.7 IV I I P I 

i 7439-95-4 . I Magnesium i 7870 1 I 1 ipi 

17439-96-5 I Manganese I 64.8 1 1 I p I 
17440-02-o I Nickel I 6.3 IV I I P I 

5. 

a. 
85 
3Y 

i 7440-09-7 I Potassium i 991 iB i 

17782-49-2 I Selenium I 2.11B 1 ‘I p I 
17440-22-4 I Silver I 3.7 Iv 1 I p I -.- 
17440-23-5 I sodium I 11600 1 1 1 P I iL,JJ 

(7440-28-O 1 Thallium I 4.4 Iv 1 I p I 
17440-62-2 IVanadium I 2.8 Iv 1 I p I --8 
17440-66-6 I Zinc I 34.8 1 1 I p I 7174 

n 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: coLoRLEss Clarity After: CLEAR Artifacts: 

Comments: 
TTi .+ 4 

I , j '.$ 
.L 

Form I - IN 



: Teimic 

TOTAL METALS 
-l- 

, INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

1 >ntract: NAWC Warminster 

Lab Code: CEIMIC Case No .:200115 

P trix (soil/water):SOIL 

Level (low/med): LOW 

i Solids: 79.0 

1 SD-21-03Q 1 

SAS No.: SDG NO.: SW0803 

Lab Sample ID: 200115-08 

Date Received: 2/23/00 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I 
CAS No. 

I 
Analyte Concentration C Q 

I 

M 
?<PD 

17429-90-5 IAluminum I 9230 1 1 * I p I 4*9a 
17440-36-o 1 Antimony I 0.52 IB 1 N 1 P 1 
17440-38-2 (Arsenic I 

17440-39-3 I Barium I 8;:: 1 I:' 1 : 1;;;;: 

17440-41-7 I Beryllium I 1.8 I I * 
17440-43-g ICadmium I 0.18 IV 1 N I :: I a5'J0 
17440-70-2 1 Calcium I 10400 1 1 I p I SoGil 
(7440-47-3 I Chromium I 31.91 IN* I p I s.caf 
17440-48-4 I Cobalt "1. 10.7 I I l I P I 12.18 

i 7440-50-B I Copper i 31.1 j i l i P i 

17439-89-6 1 Iron I 38200 1 1 l I p I 
17439-92-l I Lead I 45.7 1 1 l E I P I 
i 7439-95-4 1-9 esium i 9090 i i i P i ~~,~a 

17439-96-5 I Mansanese I 572 1 1 l I P I IG‘%(I 
i 7440-02-o I Nickel i 21.Oi iN* i P i Go 
17440-09-7 I Potassium I 2440 1 f l I p I I%,~.2 
1 7782-4 9-2 I Selenium I 0.88 It.7 1 N I P I 
i 7440-22-4 I Silver i 9.6i i * ipi 
17440-23-5 I sodium I 375 IB [ * 1 P 1 

(7440-28-O I Thallium 1 0.37 IV I N I P I 
i 7440-62-2 

17440-66-6 IZinc I 
4;;; [ 1 N i P i i3.30 

* 1 P 1 6.+jip 

C lor Before: BROWN Clarity Before: Texture: COARSE 

C 'lor After: YELLOW Clarity After: Artifacts: o@j2 

i , 
Comments: 

Form I - IN 



Ceimic 

. 

“-.- 

TOTAL METALS 
-I- 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

Contract: NAWC Warminster 

Lab Code: CEIMIC Case No .:200115 SAS No.: SDG NO.: SW0803 
- 

Matrix (soil/water) :WATER Lab Sample ID: 200115-09 

Level (low/med): LOW Date Received:2/23/00 

% Solids: 0.0 
-i* 

Concentration Units (ug/L or mg/kg dry weight): pG/L 
-. 

I CAS No. 

I 

Analyte Concentration C Q .M 
I I 

17429-90-s /Aluminum 1 41.0 Iv I I P I 
- 

17440-36-O [Antimony 1 2.6(U 1 I p I 
17440-38-2 I Arsenic I 3.6iU 1 I PI 

17440-39-3 1 Barium I 4.5 Iv 1 PI 
(7440-41-7 IBeryllium I 0.37 Iv 1 Ipl 
17440-43-g ICadmium I 0.43 Iv 1 I p I 
17440-70-2 I Calcium I 469 IB 1 I p I 

-T 

17440-47-3 /Chromium I 5.4 Iv 1 I p I 
17440-48-4 1 Cobalt ‘I' 5.2 IV I IPl 
i7440-SO-8 

. . - 
I CoDPer i 3.8 IV 1 ipi 

i 

I I 

7439-89-6 i1 -- ron i 40.0 Iv 1 ipi 
17439-92-l I Lead I 2.7 IV 1 I p I r~ 
17439-95-4 I Magnesium I 119 p.J I I p I 
17439-96-5 IManganese I 3.0 Iv 1 I p I 
17440-02-o 1 Nickel I 6.3 IV 1 I p I *-- 
17440-09-7 I Potassium I 222 Iv.1 I p I 
17782-49-2 I Selenium I 3.ljB I I P I 

~~ 17440-22-4 I Silver 1~ 3.7 
I sodium I 

Iv 1 I p I 
17440-23-s 226 IB 1 I P I 
17440-28-O I Thallium I 4.4 Iv 1 I p I 
17440-62-2 I Vanadium I 2.8 IV 1 Ipl 
17440-66-6 1 Zinc I 22.4 1 I- Ipl 

-7 

- 

- 
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Color After: COLORLBSS Clarity After: CLEAR 
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Yeimic 

TOTAL METALS 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

I SW-13-03Q I 
,ntract: NAWC Warminster I J 

:Lab Code: CEIMIC Case No.:200115 SAS No.: SDG NO.: SW0803 

f trix (soil/water) :WATER Lab Sample ID: 200115-10 

L&eL (low/med): LOW 

9. Solids: 0.0 

Date Received: 2/23/00 

Concentration Units (ug/L or mg/kg dry weight): G/L 

I 
CAS No. 

I 
Analyte 

I 
Concentration ICI Q IM 

17429-90-5 /Aluminum I 41.0 Iv I IPI 

i 

I I 
7440-36-o I Antimony i 2.6 IV 1 ipi 

17440-38-2 [Arsenic I 3.6 IV I I P I 
i 7440-39-3 I Barium i 76.7 jB . . 1 ipi 

17440-41-7 I Beryllium I 0.37 Iv 1 lpl 
17440-43-g (Cadmium I 0.43 lu I IPI 

i 7440-70-2 I Calcium i 28100 1 . 1 . ipi 

17440-47-3 I Chromium I 5.4 Iv 1 PI 
17440-48-4 I Cobalt -"I' 5.2 IV 1 I p I 

17440-50-8 ICopper 1 , 4.1 (B I I P 1 

17439-89-6 I Iron I 178 1 1 I P I 
17439-92-l I Lead I 2.7 IV 1 lpl 

17439-95-4 1-9 esium 1 10800 1 1 I p I 
17439-96-S IManganese I 112 I I IPI 
17440-02-O I Nickel I 6.3 IV 1 I p I 
17440-09-7 I Potassium I 1110 IB 1 I p I 
17782-49-2 I Selenium I 2.1lu I I p I 
I 7440-22-4 I Silver I 3.7 Iv 1 I p I 
17440-23-5 I sodium 1 18800 1 1 I p I 
17440-28-O I Thallium 1 4.4 Iv 1 Ipl 
17440-62-2 /Vanadium I 2.8 IV 1 IPI 
17440-66-6 I Zinc I 37.5 1 1 I p I 

>lor Before: COLORLESS Clarity Before: CLEAR Texture: 

'-3101: After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

Form I - IN 
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Ceimic 

TOTAL METALS 
-l- _ 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

Contract: NAWC Warminster 
1 SD-13-03Q J _- 

Lab Code: CEIMIC Case No.:200115 SAS No.: SDG NO.: SW0803 
- 

Matrix (soil/water):SOIL 

Level (low/med): LOW 

b Solids: 72.7 

Lab Sample ID: 200115-11 

Date Received: 2/23/00 

I 

1-j 1 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 
- 

I CA.3 No. Analyte Concentration C Q 
I 

M 

17429-90-s I Aluminum 1 8810 I I l Ipl - 

(7440-36-O I Antimony I 0.67IB IN 1 P 1 

17440-38-2 I Arsenic I 3.4 1 1 N* 1 P 1 

17440-39-3 I Barium I 127 I I l I p I 
- 

17440-41-7 (Beryllium I 1.21 I l I p I 
17440-43-g ICadmium I 0.73 1 1 N I p I ,_- 
17440-70-2 I Calcium I 8980 1 1 lpl 
17440-47-3 I, Chromium I 39.0 

- 
1 IN* IPI 

17440-48-4 I Cobalt “I' 11.0 I I l I P I -... 
17440-50-8 I Copper I 40.5 1 1 l I p I 
17439-89-6 I Iron I 24400 1 1 + 1 P 1 

17439-92-l I Lead I 76.1 1 1 *E 1 P 1 -.- 

17439-95-4 1-w esium I 7920 1 1 I p I 
17439-96-s IManganese I 1370 1 1 l 1 P I 

17440-02-o (Nickel 1 23.4 1 IN* IP/ ,- 

17440-09-7 I Potassium I 2120 I I * I P I 
17782-49-2 I Selenium J 0.35 IB I N I PI 
17440-22-4 I Silver I 6.41 I* IPI 

17440-23-s I sodium I 675 1 1 * 1 P 1 
(7440-28-O I Thallium I 0.45 IV 1 N 1 P 1 
(7440-62-2 IVanadium I 40.5 1. 1 N 1 P 1 -- 

17440-66-6 I Zinc I 286 1 1 * I PI 

-, 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: 

Comments : 
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Form I - IN 
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i Gnic - 
TOTAL METALS 

-l- 
INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

C ntract: NAWC Warminster 
1 SW-12-03Q 1 

Lab Code: CEIMIC Case No .:200115 SAS No.: SDG NO.: SW0803 

M lrix (soil/water):WATER 

Level (low/med) : LOW 

% iolids: 0.0 

gab Sample ID: 200115-12 

Date Received: 2/23/00 

Concentration Units (ug/L or mg/kg dry weight): pG/L 

I 
CAS No. 

I 
Analyte Concentration C Q 

I 

M 

17429-90-S I Aluminum I 41.0 ItI I I p I 
(7440-36-O I Antimony I 2.6 IV 1 I J? I 
17440-38-2 1 Arsenic 1 3.6 IV 1 I p I 
17440-39-3 I Barium I 75.4 jB 1 IPI 
17440-41-7 IBeryllium I 0.37 Iv 1 I p I 
17440-43-g I Cadmium 1 0.43 Iv 1 I p I 
(7440-70-2 I Calcium I 24700 1 1 I p I 
17440-47-3 I Chromium I 5.4 IU'J I p,l 
17440-48-4 I Cobalt “1. 5.2 IV 1 I p I 
17440-50-8 I Copper I 3.8 IV 1 lpl 
17439-89-6 1 Iron I 199 I I I P I 
17439-92-l 1 Lead I 2.7 lU 1 I P I 

17439-95-4 I Magnesium 1 10500 1 1 I p I 
17439-96-s IManganese I 122 I I I p I 
/7440-02-O (Nickel I 6.3 IV 1 I p I 
17440-09-7 I Potassium I 987 IB 1 PI 
17782-49-2 I Selenium I 7.1 Iu I I P I 

17440-22-4 I Silver I 3.7 Iv 1 IPI 
17440-23-s I sodium I 18400 1 1 PI 
(7440-28-O I Thallium I 4.4 Iv 1 I p I 
17440-62-2 IVanadium I 2.8 IV 1 lpi 
(7440-66-6 1 Zinc I 32.2 1 1 I p I 

C ,lor Before: COLORLESS Clarity Before: CLEAR Texture: 

C lor After: COLORLESS Clarity After: CLEAR Artifacts: 
OC56 

C~ontments: 

Form I - IN 



Ceimic -- 
i 

TOTAL METALS 
-l- ,-/ 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

Contract: NAWC Warminster 

Lab Code: CEIMIC Case No .:200115 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

% Solids: 76.2 

1 SD-12-03Q I- 

SAS No.: SDG NO.: SW0803 
-- 

~a.b Sample ID: 200115-13 I 

Date Received:2/23/00 
,.__~ 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I CAS No. 
I 

Analyte Concentration C Q M 

I I 
17429-90-5 (Aluminum 1 9390 1 1 * 4 p I 
17440-36-o 1 Antimony I 0.47 IB 1 N 1 P 1 

17440-38-2 1 Arsenic I 1.9 1 IN* IPI 
17440-39-3 1 Barium I 85.6 1 1 * 1 P f 

17440-41-7 1 Beryllium I 1.61 1 l IP 1 

17440-43-g ICadmium I 0.04 IV 1 N 1 P 1 

17440-70-2 ICalcium 1 8990 I 1 I p I 
i 7440-47-3 I Chromium i 32.7 i ;N* 1 P 1 
17440-48-4 I Cobalt "‘I 12.3 1 1 * 1 P 1 

17440-50-8 I Copper I 37.41 I* I p I 

i 7439-89-6 I Ire i 24300 ; i l ipl 
17439-92-l I Lead I 88.4 1 I*E Iti1 

17439-95-4 (Magnesium I 8200 1 1 I p I 
I-7439-96-5 IManganese I 7261 I* IPI 
17440-02-o INickel I 22.0 1 IN* IPI 
17440-09-7 I Potassium I 2430 1 1 * 1 P 1 
17782-49-2 1 Selenium I 0.21 IV 1 N 1 P 1 

17440-22-4 I Silver I 6.41 I* IP 1 
17440-23-5 I sodium 1 9261 I* IPI 
17440-28-o I Thallium I 0.44 IV I N lpl 

i 7440-62-2 ivanadium i 36.5 i i N i P i 

17440-66-6 I Zinc I 228 1 1 * 1 P 1 

- 

Color Before: BROWN Clarity Before: ' Texture: MEDIUM i 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

Form I - IN 



‘eimic 

. 

TOTAL METALS 
-l- 

INORGANIC ANALYSIS DATA SHEET \ iSiMPLE NO. 

-3ntract: NAWC Warminster 
( SD-ll-03Q 1 

++.b Code: CEIMIC Case No .:200115 SAS No.: SDG NO.: SW0803 

I btrix (soil/water): SOIL Lab Sample ID: 200115-14 

Level (low/med): LOW Date Received: 2/23/00 

5 Solids: 80.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I CAS No. Analyte 
I 
Concentration 

ICI Q lMl 

17429-90-5 I Aluminum I 8770 .I 1 ’ 1 P 1 
17440-36-O IAntimonv I 0.72 IB I N IPI 

17440-38-2 1 Arsenic I 2.6 1 1 N* lpl 
17440-39-3 [Barium I 151 1 1 l I p .I 
17440-41-7 IBeryllium I 1.41 I l Ip I 

17440-43-g 1 Cadmium l 1.4 1 1 N I p I 

17440-70-2 I Calcium I 12500 1 1 I p I 

17440-47-3 I Chromium I 40.7 1 bJ* IPI 
17440-48-4 I Cobalt "‘I 10.6 1 1 l IPI 
17440-50-8 I Coppbr I 89.4 1 1 l 1 P 1 

17439-89-6 1 Iron I 27700 1 1 l I p I 

17439-92-l I Lead I 72.6 1 I*E IPI 

17439-95-4 1 Magnesium 1 9650 1 1 PI 
1 7439-96-5 IManganese I 1440 I I * I p I 
17440-02-o INickel I 25.5 1 1 N* 1 P 1 

17440-09-7 I Potassium I 2220 I I l I p I 
17782-49-2 1 Selenium 1 0.21 IV 1 N 1 P 1 

17440-22-4 I Silver I 7.4 I I l I P I 

17440-23-5 I sodium I 972 I I * I p I 

17440-28-o I Thallium 1 0.45 N IV 1 1 P 1 

17440-62-2 IVanadium I 53.9 1 1 N Ipl 

17440-66-6 I Zinc I 2931 I* lpl 

Color Before: BROWN Clarity Before: Texture: COARSE 

Zolor After: YELLOW Clarity After: Artifacts: 

! 
Coranents: .5tc 

Form I - IN 



Ceimic 

. 

TOTAL METALS 
-l- - 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

Contract: NAWC Warminster 
1 SW-ll-03Q 1-m 

Lab Code: CEIMIC Case No .:200115 SAS No.: SDG NO.: SW0803 

Matrix (soil/water) :WATER Lab Sample ID: 200115-15 

Level (low/med): LOW 

% Solids: 0.0 

Date Received:2/23/00 
- 

Concentration Units (ug/L or mg/kg dry weight): F.IG/L - 

I 
CAS No. 

I 
Analyte Concentration C Q M 

I 
17429-90-5 1 Aluminum 1 211 I I I p I 
17440-36-o -I Antimony I 2.6 IV 1 I p I 
17440-38-2 1 Arsenic I 3.6 IV 1 I p I 
17440-39-3 I Barium I 130 IB 1 IPI 
17440-41-7 IBeryllium I 0.37 Iv I Ipl 

- 

r- 

17440-43-g ICadmium I 0.43 Iv 1 I p I - 
17440-70-2 I Calcium I 47700 1 1 Ipl 

17440-47-3 I Chromium I 5.4 Iv 1 lpl 
17440-48-4 I Cobalt 

-1 
5.2 IV 1 I p I 

17440-50-8 I Copper 5.0 (B 1 I p I . 

(7439-89-6 I Iron I 1150 1 1 I p I 
17439-92-l I Lead I 7.0 I I I p I -I 
17439-95-4 IMagnesium I 19500 1 1 I p I 
17439-96-5 IManganese I 4621 1 I p I 
17440:02-O INickel I 6.3 IV 1 IPI -., 
17440-09-7 I Potassium I 1810 IS 1 PI 
17782-49-2 1 Selenium I 2.1/u 1 I p I 
17440-22-4 I Silver I 3.7 Iv 1 Ipl _-- 
17440-23-5 I sodium 1 41900 I I I p I 
17440-28-o I Thallium I 4.4 pJ 1 Ipl 
17440-62-2 IVanadium I 4.4 IB 1 lpl - 

17440-66-6 I Zinc I 44.5 I 1 lpl 

-1 

Color Before: coLoRLEss Clarity Before: CLEAR Texture: 

.Color After: coLoRLEss Clarity After: CLEAR Artifacts: 

Comments: 

Form I - IN 
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C ‘imic _’ 

TOTAL METALS 
-l- 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 
‘, 

I SW-lo-03Q I 
C Ftract: NAWC.Warminster 

Lab Code: CEIMIC Case No .:200115 / 

Mz rix (soil/water) :WATER 

I J 

SAS No.: SDG NO.: SW0803 

Lab Sample ID: 200115-16 

Level (low/med): LOW 

% olids: 0.0 
- 

Date Received: 2/23/00 

Concentration Units (ug/L or mg/kg dry weight): p'=/L 

CAS No. 
I 

Analyte Concentration C Q M 
I I 

17429-90-5 (Aluminum I 65.3 IB 1 I p I 
17440-36-o I Antimony I 2.6 IV 1 Ip’l 
17440-38-2 I Arsenic I 3.6 IV 1 I p I 
17440-39-3 IBarium I 75.8 IB 1 I I? I 
17440-41-7 I Beryllium I 0.37 Iv 1 I p I 

17440-43-g ICadmium I 0.43 Iv 1 I p I 
17440-70-2 I Calcium I 21400 1 1 I p I 
17440-47-3 I Chromium I 5.4 Iv I I p I 

17440-48-4 I Cobalt “I' 5.2 IV 1 I p I 
17440-50-8 I Copper I 3.8 IV 1 lpl 
17439-89-6 1 Iron I 2291 1 lpl 
I 7439-92-l I Lead I 2.7 IT.7 I I P I \ 

17439-95-4 ,IMagnesium I 9060 1 1 I p I 
17439-96-5 IManganese I 70.9 1 1 I p I 
17440-02-o I Nickel I 6.3 IV 1 Ipl 
17440-09-7 I Potassium I 1080 IB 1 I p I 
17782-49-2 I Selenium 1 2.1Ju 1 I J? I 
17440-22-4 1 Silver I 4.2 IB 1 I p I 

17440-23-5 I sodium 1 13700 1 1 I p I 
17440-28-o I Thallium I 4.4 Iv I I p I 
17440-62-2 I Vanadium I 2.8 Iv 1 I p I 
17440-66-6 I Zinc I 33.01 1 I P I 

C llor Before: coLoFuxss Clarity Before: CLEAR Texture : 

i dor After: coLoRLESs Clarity After: CLEAR Artifacts: 

Comments: 

Form I - IN 



Ceimic 

. 
r-1 

- 

TOTAL METALS 
-l- -- 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

Contract: NAWC Warminster 
1 SD-lo-03Q I- 

Lab Code: CEIMIC Case No .:200115 SAS No.: SDG NO.: SW0803 
CT 

Matrix (soil/water):SOIL gab Sample ID: 200115-17 

Level (low/med): LOW Date Received: 2/23/00 
-- 

% Solids: 83.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG -- 

I CA.5 No. 
I 

Analyte 
I 
Concentration 

ICI Q JMJ I I -, 
17429-90-5 iru uminum I 10700 1 1 * ipi 

17440-36-o I Antimony I 0.43 IB 1 N 1 P 1 

17440-38-2 I Arsenic I 4.0 1 IN* IPI ,-- 
17440-39-3 IBarium I 82.8 1 1 l 1 P 1 

17440-41-7 IBeryllium I 1.11 I’ I p I 
17440-43-g ICadmium I 0.18 IV 1 N 1 P 1 - 

17440-70-2 I Calcium I 13900 1 1 I p I 
17440-47-3 1 Chromium I 27.11 IN* I P I 
17440-48-4 I Cobalt "'1 10.3 I I l I P I -. 

i 7440-50-8 I Copper. i 25.9 i i * ipi 

17439-89-6 1 Iron I 27200 1 1 * P 
i 7439-92-l 

I I 
I Lead i 27.4 i i l E i P i _- 

17439-95-4 1-m esium 1 11800 1 1 I p I 
17439-96-5 IManqanese I 5291 I l I P I 

i 7440-02-0 - 
I * 

1 Nickel i 21.7 1 i N* ipi 

I 7440-09-7 

i 7782-49-2 

I Potassium I I P I 

Selenium i 

3340 I I * 

1 0.17 iU i N ipi 

(7440-22-4 I Silver I 6.41 1' IPI 
17440-23-5 I sodium I 1750 1 1 * 1 P I 

17440-28-o 

i7440-62-2 

I Thallium I 

i 

IVanadium 

i 

i 

0.36 IV I N 

i 

47.3 i iN 
IPI 

84.1i i l 

i~i 

7440-66-6 Zinc ipi 

L -. 

Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: Artif acts: 

Comments: 
1 

Form I - IN 
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4 eimic -, 
TOTAL METALS 

-l- 
INORGANIC ANALYSIS DATA SHEET SAMPLE- NO. 

C ntract: NAWC Warminster 

Lab Code: CEIMIC Case No .:200115 

M trix (soil/water) :WATER 

Level (low/med): LOW 

% solids: 0.0 

1 SW-09-03Q ( 

SAS No.: SDG NO.: SW0803 

Lab Sample ID: 200115-18 

Date Received: 2/23/00 

Concentration Units (ug/L or mg/kg dry weight): pG/L 

CAS No. 
I 

Analyte Concentration C Q M 
I I 

17429-90-5 1 Aluminum 1 76.9 IB 1 I p I 
17440-36-o Ititimony I 2.6jU 1 I p I 
17440-38-2 1 Arsenic I 3.6 1r.J 1 I p IL 
17440-39-3 1 Barium I 75.4 IB 1 PI 
17440-41-7 1 Beryllium I 0.37 Iv 1 I p I 
17440-43-g ICadmium I 0.43 Iv 1 I p I 
17440-70-2 I Calcium I 20200 1 1 lpl 
17440-47-3 I Chromium 1 5.4 Iv 1 I p I 
17440-48-4 I Cobalt -‘:I 5.2 IV 1 I p I 
17440-50-a I Copper I 3.8 Iv 1 I p I 
17439-89-6 I Iron I 240 I I PI 
17439-92-l 1 Lead I 2.7 IV 1 Ipl 
17439-95-4 [Magnesium I 9160 1 1 lpl 
17439-96-5 IManganese I 62.9 1 1 IPI 
(7440-02-O INickel I 6.3 IV 1 IPI 
17440-09-7 I Potassium I 1360 (B 1 IPI 
17782-49-2 I Selenium I 2.11u 1 I p I 
17440-22-4 I Silver I 3.7 Iv 1 I p I 
17440-23-5 I sodium I 13600 1 1 IPI 
17440-28-o f Thallium I 4.4 Iv 1 I p I 
17440-62-2 IVanadium I 2.8lU 1 I p I 
17440-66-6 I Zinc I 31.3 1 I I p I 

,Aor Before: coLoluE s s Clarity Before: CLEAR Texture: 

dor After: coLoRLFAss Clarity After: CLEAR Artifacts: 
()O$Z 

Comments: 

Form I - IN 



Ceimic - 
/ 

TOTAL METALS 
-l- - 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

Sti-09-03Q c-; 
Contract: NAWC Warminster 

Lab Code: CEIMIC Case No.:200115 SAS No.: SDG NO.: SW0803 

Matrix (soil/water) :SOIL Lab Sample ID: 200115-19 
- 

Level (low/med) : LOW 

% Solids: 77-g 

Date Received: 2/23/00 
,- 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 
r- 

I CA.5 No. 
I 

Analyte Concentration C Q M 
I 1 17429-904 I Aluminum I 11800 1 1 l 1 P 1 - 

17440-36-o I Antimony I 0.40 IB 1 N I p I 
17440-38-2 (Arsenic 1 2.5 1 IN* IPI 
17440-39-3 IBarium I 78.91 I* lpl 
17440-41-7 1 Be.ryllium I 1.31 I * Ip I 

17440-43-g I Cadmium l 0.16 IV 1 N 1 P 1 -- 
17440-70-2 1 Calcium 1 21000 I I I p I 
17440-47-3 I Chromium I 30.0 1 1 N* 1 P 1 

17440-48-4 I Cobalt ‘"I 10.2 1 1 l 1 P I -.. 
17440-50-B I Copper I 22.6 1 1 l I p I 
17439-89-6 1 Iron I 28400 1 1 * 1 P 1 

17439-92-l ILead I 31.6 1 I- IPI r__ 

17439-95-4 IM=lSn esium I 15100 I I I P I 
i 7439-96-5 IManganese i 621 i i l ipi 

17440-02-o I Nickel I 19.5 I IN* I P I -- 

i 7440-09-7 I Potassium i 3170 i i * ipi 

17782-49-2 1 Selenium 1 0.79 IV 1 N lpl 
17440-22-4 I Silver I 6.21 1 * IP 1 

17440-23-5 I sodium 1 / 2150 1 1 * I p I 

(7440-28-O I Thallium I 0.33 IV 1 N 1 P 1 

17440-62-2 IVanadium I 42.9 1 IN, IPI 

I. 7440-66-6 1 Zinc I 105 I I l I p I 

Color Before: BROWN Clarity Before: 'Texture: COARSE 

Color After: YELLOW Clarity After: Artifacts : 
0063 l-- 

Comments: 
t-- 

Form I - IN 



Inorganic SDG Narrative 

Client Case ID: NAWC Warminster, PA 
Ceimic Project No.: 200115 
SDG No.: SW0803 

The following samples were received at Ceimic Corporation on February 23, 2000: 

SW-OS-03Q SD-08-03Q SW-07-03Q 
SD-07-03Q SW-06-03Q SIj-06-03Q 
SW-21-034 SD-21 -034 RB-022200 
SW-13-03Q SD-13-03Q SW-12-03Q 
SD-12-034 SD-1 l-034 (MS/MSD) SW- 1 l-034 (MS/MSD) 
SW-lo-03Q SD-lo-034 SW-OS-03Q 
SD-09-03Q 

The above samples were digested and analyzed for total metals using SW846 methods 
3005A/3050A/6010B in accordance with the Inorganic Statement of Work (SOW) ILMO4.0. 

Comments on Data Package: 

QA/QC Samples: 

Inorganic Ventures CICV-1, CICV-2, and CICV-3 were used for the ICV and LCSW 
samples for the ICP metals. CPI CAL-3, CAL-5 and CAL-8 were used for the CCV 
sample for the ICP metals. Environmental Resource Associates standard (lot#241) was 
used for the LCSS samples. Inorganic Ventures CLPP-KS-A and CLPP-ICS-B were 
used for the ICSA and ICSAB samples. 

Observations: 

All elements except mercury were determined using inductively coupled plasma (ICP) 
emission spectroscopy. 

A “U” flag in the C column on the sample result forms (Form I-IN) indicates that the 
concentration of that analyte in the sample is undetected at the method detection limit 
(MDL). For the sample concentration reported between the Pracical Quantitation Limit 
(PQL) and the instrument MDL, a “B” flag-is shown in the C column on the Form I- 
IN. 

Deviations from Contract: 

None. 



- 

End of case Narrative. 
-- 

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 has been authorized by the 
Laboratory Manager or his designee, as verified by the following signature. 

- 

-- 

49 ,rr 42 X&Ld, 
_, 

Donald Tortorelli 
Inorganic Laboratory Manager 

Date - 

- 

-- 



r -“-l ids-- 
I o-9 7 1 
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Project # 6fW.3 Project Name 
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C imic 

TOTAL METALS 

-2b- 
CWL STANDARD FOR AA AND ICP 

C Itract: NAWC Warminster 

Lkb Code: CEItiIC Case No.:200115 SAS No.: SDG No.: SW0803 

A; CBDL Standard Source: SCP SCIENCE 

Ii3 CRDL Standard Source: CPI 

Concentration Units: ug/L 

CRDL Standard for AA CBDL Standard for ICP 
Initial Final 

Analyte True Found %R True Found %B Found a%--. L 
Aluminum I I I 640.0 684.271 106.91 
Antimony I 

r- 
I 20.0 19.49 97.41 20.62 103.1 

Arsenic 1 20.0 17.55 87.81 19.89 99.4 

Barium I 10.0 10.95 109.51 10.11 101.1 
Beryllium 1 10.0 10.111 101.q 9.75 97.5 

Cadmium I 10.0 8.99 89.9 9.05 90.5 

Chromium I 60.0 54.89 91.5 59.24 98.7 

Cobalt I 30.0 32.51 108.4 32.51 108.4 
ICo er I 50.0 PP I 95.0 

Lead I 10.0 10.70 -k 107.0 

Magnesium I A 1 
Manganese I 
Nickel I 
Potassium I 1370.0 
Selenium I 20.0 21.431 107.2 21.51 107.6 

Silver IX. 20.0 20.58 102.9 

sodium 480.0 495.20 103.2 
Thallium I . 20.0 20.00 100.0 16.79 m) t/wi 

Zinc I 30.0 32.60 108.7 33.47 111.6 

Form II (Part 2) - IN 
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Ceimic 

TOTAL METALS 

-2b- 
C,mL STANDARD FOR AA AND ICP 

-- 

r- 

I--. 
Contract: NAWC Warminster 

Lab Code: CEIMIC Case No .:200115 

AA CRDL Standard Source: SCP SCIENCE 

SAS No.: SDG No.: SW0803 
-7 

/ 

ICP CRDL Standard Source: CPI 

Concentration Units: ug/L ,- 

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

Analyte 
P, 

True Found %R Found %R A True Found 

Iron IX 
Silver \ ' 

Vanadium 

0 0.73 
i 

Form II (Part 2) - IN 
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i pimic 

TOTAL METALS 

-2b- 
CPL STANDARD FOR A4 AND ICP 

C ntract: NAWC Wanninster 

Lab Code: CEIMIC Case No .:200115 SAS No.: SDG No.: SW0803 

A CRDL Standard Source: SCP SCIENCE 

ICP CRDL Standard Source: CPI 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

Analyte True Found %R True 

Cadmium I I I 
Selenium I I I I 

Form II (Part 2) - IN 
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Ceimic 7 

TOTAL METALS 

-zJ- 

BiANKS 

- 

Contract: NAWC Warminster 

Lab Code: CEIMIC Case No .:200115 SAS No.: SDG NO.: sWO803 - 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kq): UG/L --, 

Initial 
Calib. Continuing Calibration Preparation ,--. 
Blank Blank (ug/L) Blank 

Analyte (ug/L) c 1 C 2 C 3 C C M 

-. 
I Antimony I 2.6 u 2.6 u 2.6 ul 2.6 u 2.600 p 
I Arsenic I 3.6 u 3.6 u 

I Barium ,I a’B (%3$ . B 

I Beryllium I 0.4 u 

ICadmium I 0.4 u 0.4 u 0.4 u 0.4 u 0.430 p P. 
IChromium I 5.4 u 6.3 B 5.4 u 5.4 u 5.400 p-J P- - 

ICobalt I (6.7,)~ 
,_-. 

5.2 u 693 . B ,$:$' B 5.200 p P 

I I 
- \ 

Copper 3.8 u 3.8 u . 3.8 1 u WB 3.800 p P. 
ILead I 2.7 u 2.7 u 2.7. u 2.7 u 2.700 p P- -1 
I Maqnesium I 119.0 D 119.0 u 119.0 u 119.0 " 119.000 Iv P 

I Manqanese I (3.9B 3.0 u 3.0 u @.23) B (-533pp P. 
INickel I 6.3 u 6.3 u 6.3 u 6.3 u 6.300 p P c-- 

IPotassium I 222.0 u 222.0 u 222.0 u 222.0 u 222.000 p P 
ISelenium I 4.7,'B 2.1 (J 2.1 u 2.1 u 2.100 p P* 

ISilver I 3.7 u 3.7 u 3.7 u (6.G B 3.700 p P I. r-.- 

lsodium I 57.0 u 14$;9 B fit,%F? B @h.$ B /fi amp P, 
IThallium I 4.4 u 4.4 u 4.4 u 4.4 u 4.4oop I P,. 
I Zinc I 5.5 ul 5.5 u 5.5 u 5.5 u fi3-:~ 1 P, - 

-.-- 

-- 

00’75 i-7 



Teimic 
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TOTAL METALS 

3- 

BLS4NKS 

‘Contract: NAW& Wanninster 

a.b Code: CEIMIC Case No .:2001,~~SAS No.: SDG NO.: SW0803 

Preparation Blank Matrix (soi'l/water : SOIL 

c- 

1 f- 
teparation Blank Concentration Units xmq,lcg) a 5' 

- 

Blank 
Analyte 

C M 

lA1umim.m 1 4.100 p-J P 
IAntimony I 2.6 u 2.6 Iv 0.260 p P 
1 Arsenic 1 3.6 u (3=y1 

.I. 
-. .zJ B &-&4&p P 

IBarium I fl.9 B 4.5 u 
L 

I rY 
0.450~ P 

lliuml 
l::dmium I 

0.4 u 0.4 u 0.037 p P 
0.4 Iu 0.4 u 0.043 p P 

IChromium 1 5.4 u 5.4 u 0.540 ‘v P 
I Cobalt I I: 5.2 u 5.2 u 0.520 f~ 
I I 

P, 
Copper 3.8 u _ 3.8 1 u 0.38Op P 

ILead I 2.7 u 2.7 Iv 0.270 fu P 
I Maqnesium I 119.0 U 119.0 U 11.900 jU I p 
I Mansanese I @:6)B 63 B 

K 
(8.37$@ 

INickel I 
IPotassium I 222.0 u 

ISeleniim I c3A4 B 
- * 2.1 U 0.210 /U P 

ISilver I (6.31 B (G3) B 
lsodium I 
IThallium I -4.4 Iu 4.4 u 

I 

0076 



Ceimic 
. 

TOTAL METALS 

-TJ- 

BLANKS 

Contract: NAWC' Wanninster 

Lab Code: CEIMIC Case No .:200115 SAS No.: SDG NO.: SW0803 I-- 

Preparation Blank Matrix (soil/water): WA!~'ER 

Preparation Blank Concentration Units (ug/& or mg/kg): UG/L _-, 

Initial 
m-'liL Continuing Calibration Preparation 

Blank (ug/L) Blank 
C 1 C 2 C 3 C C M 

IIron I 40.0 u 

I Silver I 3.7 u 3.7 ul '$-.5> 1 BI 
IVanadium I 2.8 TJ (5.9) BI 2.8 

Iv1 
2.8 

1 
ul 

1 
fi4*p ..- 

- 

3.7 1 u 

- 

- 

-- 

-- 

- 

0077’ 
Form III - IN 
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C fmic 

TOTAL METALS 

-3- 
BLANKS 

Contract: NAWC Wanninster 

Lz Code: CEIMIC Case No.:200115 SAS No.: SDG NO.: SW0803 

Preparation Blank Matrix (soil/water): SOIL 
, 

P? paration Blank Concentration Units (ug/L or mg/kg): MG/KG 

Analyte 

Continuing Calibration 
Blank (ug/L) 

Calcium I 
Iron 

Silver 
Vanadium 1 

Form III - IN 
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Ceimic 
. 

- 

TOTAL METALS 

3- - r- 
BLANKS 

Contract: NAWC Warminster 

Lab Code: CEIMIC Case No .:200115 SAS No.: SDG NO.: SW0803 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units tug/L or mg/kg): UG/L - 

,I Analyte 

ICadmium 

I Selenium 

Initial 
Calib. 
Blank 
(q/L) 

Continuing Calibration Preparition 
Blank tug/L) Blank 

C 1 C 2 C 3 C C 

U 0.4 Iul 0.4 Iul 0.4 1 u I 
B 2.1JUI 2.1 IUl (ii.lQ B I 

-T- 4 
P 

0079 
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Teimic 

_~ 

TOTAL METALS 

‘-5a- 
SPIKE SAMPLE RECOVERY 

. 

SAMPLE NO. 

Contract: NAWC Warminster 
(/zJzG-j 

SDG NO. : sWO803 

r Solids for Sample 

Concentration Units (ug/L or mg/kg dry weight): MG/KG - 

Analyte Control Spiked Sample Sample Spike 
Limit %R Result (SSR) C Result (SR) ' Added (SA) %R Q M 

I= uminum I 13100.3531 1 J 8770 1 1 176.06 2457.8 PI 

j~ntimony I 75 - 125 14.3556 I I 0.723 IB 1 44.01 3110 N PlL)tiL 

1 Arsenic I75 - 125 4.9414 I I 2.60 1 1 3.52 66.4 N P IL,UL 

IBarium I75 - 1251 314.5247 1 ( 151 I I 176.061 93.11 
!p! 

IBeryllium I75 - 125) 6.2967 1 1 1.38 1 1 4.401 111.81 1 P ! 

ICadmiiun I75 - 1251 3.0913 1 1 1.39 1 I 4.401 38.71 N( P IL@- 

I Calcium I I 26244.7203 f 1 12500 1 1 176.061 7816.21 1 P! 2 

IChromium I75 - 125 92.2447 I 40.7 I 1 17.61 293.0 N P ' 
ICobalt I75 - 125 61.7535 10.6 1 1 44.01 116.2 PI v 4. 

I Copper I 118.3363 I 89.4 1 1 
22.01 131.4 . p! 

II ron I 29504.4037 I I 27700 1 1 88.03 2019.61 4 
I Lead I 165.5634 I I 72.6 1 1 1.76 5279.7 PI 

IMagnesium I 15463.0294 I I 9650 1 1 176.06 3299.8 PI 
IManganese I 1158.5388 1 1 1440 1 1 44.01 -629.4 PI k*- 

INickel I'75 - 125 86.9393 I 25.5 1 1 44.01 139.6 N 

I Potassium I 3971.8313 I 2220 I 1 176.06 996.5 

P -6s . 

PI 
/Selenium I75 - 125) 0.4925 I I 0.213 IV I 0.881 56.01 N P I c,L'L 

I Silver I 75 - 1251 12.5555 I 7.40 I 1 4.40 117.2 4 
1 sodium I 1520.0705 I 972 I I 176.06 311.5 4 
IThallium I75 - 125 2.8473 I 0.447 Iv 1 4.40 64.7 N P{+ 

IVanadium I75 - 125 77.2667 53.9 1 1 44.01 53.0 N P lL,uc 

I Zinc I I 589.4367 1 1 2931 I 44.011 674.3) 1 P 1 

3m ants: 0083 

Form V (PART I) - IN 



Ceimic 

TOTAL METALS 

‘-5a- 
SPIKE SAMPLE RECOVERY 

r.-- 

SAMPLE NO. 

Contract: NAWC Warminster 
-* 

Lab Code: CEIMIC Case No .:200115 SAS SDG NO.: SW0803 

Matrix (soil/water):SOIL 

% Solids for Sample: 80.0 

Level (low/med): LOW 

I 

Concentration Units (ug/L or mg/kg dry weight): MG/KG - 
- 

Analyte Control Spiked Sample Sample 
C 

Spike 
Limit %R Result (SSR) Result (SRI ' Added (SA) %R QM 

Iu tinum I 7381.5627 1 1 8770 1 1 156.25 -890.7 P 

IAntimony I75 - 125 15.5078 I I 0.723 IB 1 39.06 37.8 P Ii$- 

JArsenic I75 - 125 3.9997 1 1 2.60 1 1 3.13 44.7 

I 

P 1 i,ui- 

Barium I 75 - 125 218.3438 I I 151 I I 156.25 43.3 P 1 ‘,1rL- 

IBeryllium I75 - 125 4.6563 I 1.38 1 1 3.91 84.0 PI 
1 Cadmium I75 - 125 3.4400 I 1.39 1 I 3.91 52.6 PI/.&- 

I Calcium I 22007.8132 I 12500 1 1 156.25 6095.4 PI 
IChromium I 44.1672 I 40.7 1 1 15.63 22.5 PI&J 

I Cobalt I75 - 125 42.9102 I 10.6 1 1 39.06 82.7 PI w4 / I Copper I 42.5523 I 89.4 1 1 19.53 -240.0 4 cl? 

I Iron I 17689.8443 1 27700 1 1 78.13-12847.1 PI 
ILead I 51.6523 

I 

72.6 1 1 1.56 -1341.3 PI - 
1 Magnesium I 14291.4067 9650 1 1 156.25 2968.2 4 
IManganese I 550.9844 I I . 1440 

I I 

39.06 -2264.5 PI F 
INickel I 75 

~~~ 
- 125 50.7438 25.5 

1 1 
39.06 64.7 6 z 

IPotassium I 1662.2657 I 2220 1 1 156.25 -355.3 PI 4 -5 - 

ISelenium I75 - 125 0.2616 BI 0.213 IV 1 0.78 33.5 P Ii& _ 

I Silver I 75 - 125 7.3143 I 7.40 1 1 3.91 -2.1 

1 sodium I 856.8750 I I g-72 I I 
p I o&f--f 

156.25 -73.4 PI H 
I~hallium I75 - 125 3.2378 I 0.447 Iv 1 3.91 82.9 PI \ L. 

IVanadium I75 - 125 66.7078 I 53.9 I I 39.06 32.7 P I I@ 

I Zinc I 222.2969 I 293 I I 39.06 -180.1 PI 
-7 / 

omments: m34 -Y 

Form V (PART 1) - IN r 
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_~~-_~~-~ .,-- 

TOTAL METALS 

-6- 
DUPLICATES 

. 

h 

SAMPLE NO. 

Contract: NAWC Warminster 

ab Code: CEIMIC Case No .:200115 SAS No.: SDG NO.: SW0803 

Matrix (soil/water): Matrix (soil/water): SOIL SOIL Level (low/med) : Level (low/med) : LOW LOW 

Solids for Sample: Solids for Sample: 80.0 80.0 % Solids for Duplicate: % Solids for Duplicate: 80.0 80.0 

Conce Condentration Units (ug/L or mg/kg dry weight): y weight): MG/KG . MG/KG . 

I Analyte _ I 
C 

I 
SB 5r66x6,ls 

Form VI - IN 
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Ceimic 
- 

TOTAL METALS 

-7- P.-, 
LABORATORY CONTROL SAMPLE 

Contract: NAWC Warminster 

Lab Code: CEIMIC Case No .:200115 

Solid LCS Source:ERA LCSS 241 

-, 

SAS No.: SDG NO.: SW0803 

- 

Aqueous LCS Source: INOR-VNT, CPI 

Aqueous (w/L) solid (mg/kg) . 

I Analyte I True Found %R 
I True Found C Limits %R I 

IAluminum 1 10000.0l 9711.401 97.1 3150.0 
i Antimony 490.35i I 5250.01' I 500.01 98.1 i 33.0i 5286.01 20.6i 1 1 567O.dlOO.71 1 12.2 i 50.4 62.51 I 

1 Arsenic I 200.0 195.241 97.6 1 93.91 92.11 66.7 1 119.q 98.1 
1 Barium I 10000.0 9339.50 1 93.4 I 330.01 328.41 221.11 405.q 99.5 

1 Beryllium I 250.0 236.961 94.8 1 -42.71 45.01 34.2 1 47.d105.5 
1 Cadmium I 100.0 90.08 90.1 1 97.21 87.21 73.9 1 105.4 89.7 

1 Chromium I 1000.0 
I Cobalt 

I 
2500.0 2423.90 120.01 97.0 @2 

970.67 97.1 I 46.01 50.31 

I Copper 1250.0 1137.70 91.0 147.01 15o.ol 

1 Lead I 200.0 191.36 95.7 I 135.01 125.11 

110.31 163.2(102.1 

106.7 1 155.4 92.6 

I Magnesium I 25000.0 24377.00 97.5 1 2340.01 2421.61 1638.0 1 2433.4103.5 

I Manganese I 2500.0 2398.00 95.9 I 166.01 171.11 136.11 172.6(103.1 
1 Nickel I 2500.0 2420.301 96.8 1 138.01 155.91 93.8 1 157.zj113.0 

1 Potassium I 25000.0 23242.00 93.0 I 1480.01 1422.21 947.2 1 2012.4 96.1 
I Selenium I 200.0 207.46 103.7 1 96.01 98.51 56.41 123.4102.6 

I Silver I I 86.71 89.61 68.51 103.Qo3.4 

1 sodium I 25000.0 24180.00 96.7 1 845.01 808.31 616.91 904.4 95.7 

f Thallium I 200.0 186.06 93.0 45.71 46.21 35.2 1 58.4101.0 
I Zinc I 2500.0 2331.20 93.2 I 75.01 77.0) 59.31 81.+02.6 

-1 

- 

-, 

Form VII - IN 
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Yeimic 

TOTAL METALS 
‘-g- 

ICP SERIAL DILUTIONS 
SAMPLE NO. 

, 1 

Contract: NAWC Warminster 
I SD-ll-03QL I 

ab Code: CEIMIC Case No .:200115 

Matrix (soil/water):SOIL 

SAS No.: SDG NO.: sWO803 

Level (low/med): LOW 

I Analyte 

v uminum 
@.ntimony 

lJ= senic 

b arium 
eryllium 

ICadmium 
Calcium 
Chromium 

obalt 

icopper , 
II ron 

bead 

bgn esium 
/Manganese 

ickel 
/Potassium 
Selenium 
ISilver 
Sodium 

IThallium 

IZinc I 

Concentration Units: ug/L 

, II II I1 
Initial Sample Serial Diiution 

Result (I) Result (S) 
C I 

86329.00 II 87375.001 1.2 P 
7.11 B 11 13.oolu 100.0 + P 

25.61 II 18.00/U 100.0 +- P 
1482.30 II 1495.751 0.9 P 

13.54 /I 14.401B 6.4 P 

13.64 15.961B 17.a I+ p 
122840.00 II 133200.001 8.4 P 

400.03 II 409.50 1 2.4 P 
104.22 114.55 B 9.9 P 
879.92 II 899.95 2.3 P 

272830.00 II 283280.00 Jg P 
714.491 793.55 1 r11.1 

. 
P 

* 94991.001 11 96825.00 1 P 

1d126-oo1 250.70 I I 14544.501 262.201 3.0 4.6 

P 
P 

21819.001 11 21643.00)B 0.8 P 

2.10 u 
72.79 )I 

10.5o(u 
106.321 46.1 + E 

9560.30 II 9803.001B 2.5 P 

4.40 VII 22.oolu P 
530.55 I 550.15) 3.7 P 

2879.60 II 3001.351 4.2 P .L. _ 

009 
Form IX - IN 
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r- 

TOTAL METALS 
-lO- -- 

METHOD DETECTION LIMITS 

Contract: NAWC Wanninster 

Lab Code: CEIMIC Case No .:200115 

ICP ID Number: TJA61 ICP 

Flame AA ID Number: 

SAS No.: 

Date: 11/01/99 

- 

SDG NO.: SW0803 

- 

Furnace AA ID Number: 

Wave - Back- 
Analyte 

CBDL MDL 
length ground lug/L) (w/L) M 

Aluminum I 308.22 1 200.01 41.0 P 
I Barium I 493.40 I 2oo.ol 4.5 P 
(Beryllium I 313.10 I 5.01 0.4 P 

I Calcium Chromium 1 1 267.70 370.60 1 1 5ooo.ol 10.0 I 55.0 5.4 p p 
I Cobalt 1' 228.62 1 50.01 5.2 P 
I Copper 1 324.75 1 25.01 3.8 P 

I Iron I 259.90 I lOO.Ol 40.0 p 
/Magnesium 1 383.20 1 I 5ooo.ol 119.0 P 
IManganese 1 257.61 I 15.01 3.0 p 
I Nickel 1 231.60 1 40.01 6.3 P 
IPotassium I 766.40 1 5ooo.ol 222.0 p 
I sodium 1 588.90 1 5000.01 57.0 p 
I Vanadium I 292.40 I I 50.01 2.8 P 
I Zinc 1 213.80 1 I 20.01 5.5 P 

-, 

Comments 

m. 

FoxmX - IN Q89'5 
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TOTAL METALS 
-lO- 

METHOD DETECTION LIMITS 

( Antract: NAWC Wanninster 

Lab Code: CEIMIC Case No.:200115 SAS No.: SDG NO.: swO803 

: :P ID Number: TJA61E Trace ICP Date: 11/01/99 

Flame AA ID Number: 

E inace AA ID Number: 

Wave- 
Analyte 

length 
I 

Back- CRDL MDL 
ground lug/L) (ug/L) M 

Antimony 1 206.84 1 60.01 2.6 P 

I Arsenic Cadmium 1 1 226.50 189.04 1 1 I 10.01 5.01 0.4 3.6 P p 

I Lead Selenium 1 1 220.35 196.02 1 1 5.01 3.01 2.1 2.7 P p 

I Thallium Silver 1 1 328.07 190.86 1 1 10.01 10.01 3.7 4.4 P P 

C nrnents 

0096 

Form X - IN 
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Ceimic - 
I 

TOTA: I.ETALS 

PREPAkATION LOG IL_, 

Contract: NAWC Wanuinster 

Lab Code: CEIMIC . Case No.:200115 

-_- 

SAS No.: SDG NO.: SW0803 
- 

Method P 

Sample 
No. Preparation Date Weight (grams) 

Volume 
(ma 

I 
1 PBS 

I 
; 03/13/00 I 1.00 i 100 I 
I _-, __, - - 

LCSS I 03/13/00 I 1.00 I 100 I 
SD-OS-03Q 03/13/00~ 1.34 1 100 I 
SD-07-03Q 03/13/00 I 1.31 1 100 I 
SD-06-03Q 03/13/00 I 1.56 1 100 I 

100 I 
- 

SD-21-03Q 03/13/00 1.51 i 
SD-13-03Q 03/13/00 1.36 1 100 I 
SD-12-03Q 03/13/00 1.31 I 100 I 
SD-ll-03Q 03/13/00 1.23 1 100 I 
SD-ll-03QS 03/13/00 1.42 1 100 I 
SD-ll-03QSD 03/13/00 1.60 1 100 I 
SD-lo-03Q 03/13/00 1.45 1 lb0 I 
SD-09-03Q 03/13/00 1.70 I 100 I 

Form XIII - IN 
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. 

l-eimic 
TOTAL lyETALS 

PREPAkATION LOG 

C ntract: NAWC .Warminster 

Lab Code: CEIMIC Case No.:200115 

b! thod P 

SAS No.: SDG NO.: SW0803 

Sample 
No. Preparation Date Initial Volume 

Volume 
w-4 

I 

PBW 03/13/00 i 100 I 
LCSW SW-OS-03Q 03/13/00 I 1001 

03/13/00 I 100 I 
SW-07-034 03/13/ooJ I 1001 

.SW-06-03Q 03/13/00 1 I 1001 
SW-21-03Q 03/13/ool 100 I 
m-022200 03/13/00/ I 100 I 

SW-13-'03Q 03/13/00 
SW-12-03Q 03/13/00 f 

100 I 
100 I 

SW-11-03Q 03/13/00 I 100 I 
SW-ll-03QS 03/13/00 100 I 
SW-ll-03QSD 03/13/00 t 100 I 
SW-10-03Q 03/13/00 I 100 I 
SW-09-03Q 03/13/00 . I 100 I 

Farm XIII - IN 
0105 



Tetra Tech NUS, Inc. 
INTERNAL CORRESPONDENCE 

PHIL-14160 

TO: GARTH GLENN DATE: May 8,200O 

FROM: 

SUBJECT: 

JAMES LUCCHESE COPIES: FILE 

ORGANIC DATA VALIDATION - POLYNUCLEAR AROMATIC HYDROCARBONS 
CT0252, NAWC WARMINSTER, PENNSYLVANIA 
SDG NO. SW0503 

SAMPLES: 6IAqueous 
RB-022300 SW-03-03Q 
SW-01 -03Q SW-04-03Q 
SW-02-03Q SW-0503Q 

7lSolid 
SD-Ol-03Q 
SD-02-03Q 
SD-03-03Q 
SD-04-03Q 

SD-0503Q. : 
SS-Ol-03Q 
SS-02-03Q 

OVERVIEW 

The sample set for the CT0252, NAWC Warminster, PA, SDG SWO803, consists of 5 aqueous 
environmental samples, (designated SW), one rinsate blank (designated RB-) and 7 solid environmental 
samples, (designated SD- and SS-). All samples were analyzed for polynuclear aromatic hydrocarbons 
(PAHs). 

The samples were collected by Tetra Tech NUS, Inc. on February 23, 2000 and analyzed by Ceimic 
Corporation. 

All analyses were conducted following SW846 Method 8310. 

SUMMARY 

All analytes were successfully analyzed in all samples. The findings offered in this report are based upon 
a general review of all available data including data completeness, holding times until analysis, calibration 
data, laboratory and field quality control blank results, surrogate spike recoveries, compound 
identification, and compound quantitation. 

Sample aliquots for matrix spike and matrix spike duplicate (MS/MSD) analyses are designated by the 
field crew with a frequency of one per twenty samples of similar matrix. No MS/MSD samples were 
submitted with this sample set. Hence, the associated sample data could not be evaluated for these 
parameters. 

Areas of concern with respect to data quality are listed on the following page. 



PHIL-14160 
Garth Glenn 
May 8,200O - Page 2 

MINOR PROBLEMS 
-, 

l Positive results at concentration levels less than the sample quantitation limit have been qualified (J), 
estimated. 

I_- 
EXECUTIVE SUMMARY 

Laboratory Performance: Surrogate spike recoveries for carbazole in the soil matrix exceeded the upper 
QC limit due to the presence of carbazole in the sample. 

-- 

Other Factors Affecting Data Quality: Surrogate spike recoveries for p-Terphenyl-d14 in the soil matrix 
were zero due to masking of the surrogate in the matrix. No actions were required as a result of these 
problems. 

-.- 

The data for these analyses were reviewed with reference to the EPA “National Functional Guidelines for 
Organic Data Review”, September 1994 revision, as amended for use within EPA Region 3, and the 
Naval Facilities Engineering Support Center (NFESC) guidelines entitled “Naval Installation Restoration 
Laboratory Quality Assurance Guide” (Interim Document; February, 1996). 

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 NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” -1 

James Lucchese 
CLEAN Data’Validator 

Tetra Tech NUS, Inc. 

Russell Sloboda 
CLEAN Data Validation Quality Assurance Officer 

Attachments: 

CT- 

- 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratow 
3. Appendix C - Support Documentation 

- 



APPENDIX A 

Qualified Analytical Results 
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Analytical Results for Soil Samples 

CT0252 Wa’rminster, PA 

ISample ID: iSD-01-03Q ! ! iSD-02-03Q 1 I iSD-03-03Q j / 

Laboratory ID: 
Sample Date: 
QC Sample Type: 
Percent Moisture 

POLYNUCLEAR AROMATIC HYDR 
I-Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benz(a)anthracene 
Benzo(a)pyrene 
Benzo( b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 

Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 

Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 



-Appendix4 

Analytical Results ror Soli Samples 

CT0252 Warminster, PA 

Sample ID: 

--~- 
Laboratory ID: 
Sample Date: 
QC Sample Type: 
Percent Moisture 

POLYNUCLEAR 
1-Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 

Acenaphthylene 
Anthracene 
Benz(a)anthracene - 

Benzo(a)pyrene - 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 

Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

2 



Appendix A. 

Analytical Results for Soil Samples 

CT0252 Warminster, PA 

ISamble ID: /3wJz-VA.! / I I 
/200120- 

j 02/23/0( 

IQC Sample Tvpe: / NORMP 

I I 
-+--+I 

IPercent Moisture _~_ -__ -J3.0 

POLYNUCLEAR AROMATIC HYDROCARBONS uglkg ~~~~1 
Benz(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(a.h.i)pervlene 

lzvu.-- 

---i230 
1230 

-----7 ___- 
/ 260 

Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene ‘18 IJ ___--- 
Fluoranthene 

4 ~480 /-- 

Fluorene - $J ___- 
,;a Indeno(l,2,3-cd)pyrene ! 

Naphthalene /U - j95 _---. 
Phenanthrene 1220 ____I-- 

/p L--- 
I:I 

/ I I 

1 Pyrene 1430 
1 
I I 



J 



Analytical Results for Water Samples 

CT0252 Warminster, PA 

Sample ID: 
Laboratorv ID: 
Sample D&e: - 

POLYNUCLEAR AROMATIC HYDROCARBONS ug/L 
1 -Methylnapthalene 
2-Methylnapthalene 
Ycenaphthene 20.5 
Ycenaphthylene 
4nthracene 
3enz(a)anthracene 
3enzo(a)pyrene 
3enzo(b)fluoranthene 

3enzo(g,h,i)perylene 
3enzo(k)fluoranthene 
Shrysene 

Iibenz(a,h)anthracene 
4uoranthene 
7uorene 

ndeno(l,2,3-cd)pyrene 
Iaphthalene 
‘henanthrene 
‘yrene 

DATA-SUM-01 2OPAW.xls 1 

3 1 



- -alyti: 1es.i; -ax VI: Sar _. s 

CT0252 Warminster, PA 

‘Sample ID: 
Laboratory ID: 
Sample Date: 
QC Sample Tvpe: 

/SW-03-03Q / __ j j SW-04-03Q / 
/200120-05 / / 

2.---- / SW-0503Q 

i200120-03 j i 
/02/23/00 j I /02/23/00 i : 

/200120-01 
iO2/23/00 

/NORMAL i / INORMAL i i NORMALI 

POLYNUCLEAR AROMATIC HYDROCARBONS ug/L 
1 -Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benz(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene IO.1 iU 
Indeno( 1,2,3-cd)pyrene IO.05 /U 
Naphthalene iu 
Phenanthrene /U 
Pyrene lo.05 ju j 

---. _ 

IO.1 IU T ;0.1 U 
0.05 

I u I------- / o,05 
L.-- 

0.5 IO.5 1-J j-, 
IO.05 /u 

/u /- 
IO.05 u I 

/0.05 10.05 u I 

2 

- 



r-, 

r .- 

- 



Qualifier Codes: 

A = Lab Blank Contamination 

B = Field Blank Contamination 

C = Calibration (i.e., %RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

D = 

E = 

F = 

G = 

H ‘= 

I = 

J = 

K = 

L = 

M = 

N = 

0 = 

P = 

cl = 

R = 

s = 

T = 

MSlMSD Noncompliance 

LCSlLCSD Noncompliance 

Lab Duplicate imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r < 0.995 

ICP interference - include ICSAB %R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor Instrument Performance (i.e., baseline drifting) 

Uncertainty Near Detection Limit (< 2 x IDL for inorganics and < CRQL for organics) 

Other Problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticidelPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

U = PesticidelPCB % Difference Between Columns for Positive Results 

V = Non-linear Calibrations, Tuning r < 0.995 (correlation coefficient) 



- 

-, 

APPENDIX B 

Results as Reported by the Laboratory 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

lient: Tetra Tech NUS 
Laboratory ID: 200120-01 

Date Sample Extracted: 02/28/OO 
Client Sample ID: SW-OS-03Q 

late Sampled: 02/23/00 
Date Sample Analyzed: 03/12/00 

Associated Method Blank: PA0228-Bl 
Date Sample Received: 2/24/00 

latrix: Aqueous 
Final Extract Volume (mL): 1 .O 

Dilution Factor: 1 

Concentration in: pg/L (ppb) 

Target Analyte Sample Quantitation 
Concentration Limit 

, Yaphthalene 
.zenaphthylene 
-Methylnapthalene 

2-Methylnapthalene 
,cenaphthene 
luorene 

’ Phenanthrene 
4nthracene 
~luoranthene 

j iyrene 
Benzo(a)anthracene 
Zhrysene 
Penzo(b)fluoranthene 

Benzo(k)fluoranthene 
?enzo(a)pyrene 
Xbenzo(a,h)anthracene 

Benzo(g,h,i)perylene 
Indeno( 1,2,3-cd)pyrene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10 

0.050 
0.050 
0.10 
0.10 

0.050 

?D = Not detected 
Surrogate Spike Recovery 

hnrogate Compound Recovery( %) QC Limits( %)” 

Zarbazole 
p-Terphenyl-d14 ’ 

: for advisory purposes only 

100 25 - 157 
110 ,25-157 

Approved by: 

PAH Page 3 



Client: Tetra Tech NUS 

TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Laboratory ID: 200 120-02 

Client Sample ID: SD-05-03Q 
Date Sample Extracted: 03/02/00 

Date Sampled: 02/23/00 
Date Sample Analyzed: 03/15/00 

Date Sample Received: 2/24/00 
Associated Method Blank: PA0302-B4 

Matrix: Soil 

Percent Solids: 80 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 10 

Concentration in: pg/Kg (ppb) + 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene 
Acenaphthylene 
1 -Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno( 1,2,3 -cd)pyrene 

ND = Not detected 
+ Dry weight basis. 

ND 
ND 
ND 
ND 
ND 
170 
1100. 
240 

2300 
1400 
890 
720 
630 
380 
590 
235 
530 
340 

Surrogate Spike Recovery 

210 
410 
210 
210 
210 
41 
21 
21 
41 
21 
21 
21 
41 
21 
21 
41 
41 
21 

Surrogate Compound Recovery(%) QC Limits( %)* 

Carbazole 
p-Terphenyl-d 14 

a .GO 22 - 167 

(0 22 - 167 

* for advisory purposes only 
(tp [oe(oTP 

Reported by: Approved by : l-6 

PAH Page 4 014 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 

Client Sample ID: SW-04-03Q 

Date Sampled: 02/23/00 

Date Sample Received: 2/24/00 

Matrix: Aqueous 

Laboratory ID: 200 120-03 

Date Sample Extracted: 02/28/00 

Date Sample Analyzed: 03/12/00 

Associated Method Blank: PA0228-B 1 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 1 

Concentration in: pg/L (ppb) 

Target Analyte Sample Quantitation 
Concentration Limit 

’ Naphthalene 
Acenaphthylene 
I-Methylnapthalene 
ZMethylnapthalene 
Acenaphthene 

’ Fluorene 
Phenanthrene 
Anthracene 
Pluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Senzo(g,h,i)perylene 
Indeno( 1,2,3-cd)pyrene 

ND 
ND 
ND. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10 

0.050 
0.050 
0.10 
0.10 

0.050 

ND = Not detected 
Surrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %)* 

Zarbazole 
+Terphenyl-d14 

* for advisory purposes only 

98 25 - 157 
100 25 - 157 

Reported by: Approved by : h. 
u15 

PAH Page 5 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Laboratorv ID: 200120-04 
Client: Tetra Tech NUS 

Client Sample ID: SD-04-03Q 

Date Sampled: 02/23/00 

d 

Date Sample Extracted: 03/02/00 

Date Sample Analyzed: 03/15/00 

Associated Method Blank: PA0302-B4 
Date Sample Received: 2/24/00 

Matrix: Soil 
Final Extract Volume (mL): 1.0. 

Percent Solids: 85 
Dilution Factor: 5 

Concentration in: ,uglKg (ppb) + 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene ND 
Acenaphthylene Nd 
1-Methylnapthalene ND 
2-Methylnapthalene ND 
Acenaphthene ND 
Fluorene ND 
Phenanthrene 260 
Anthracene 43 
Fluoranthene 830 
Pyrene 530 
Benzo(a)anthracene 450 
Chrysene 400 
Benzo(b)fluoranthene 410 
Benzo(k)fluoranthene 250 
Benzo(a)pyrene 390 
Dibenzo(a,h)anthracene 20 
Benzo(g,h,i)perylene 400 
Indeno(l,2,3-cd)pyrene 230 

97 
190 
97 
97 
97 
19 

9.7 
9.7 
19 

9.7 
9.7 
9.7 
19 

9.7 
9.7 
19 
19 

9.7 

ND = Not detected 
+ Dry weight basis. 

Surrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %)* 

Carbazole 151 22 - 167 
p-Terphenyl-d 14 CB 22 - 167 

* for. advisory purposes only 
lgyc &&Km 

r- 

-, 

r-- 

r-1.. 

,-> 

--/ 

e-1 

-i 

Reported by: Approved by: nq_G 
“A 7-m 
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Client: Tetra Tech NUS 

Client Sample ID: SW-03-03Q 

Date Sampled: 02/23/00 

Date Sample Received: 2/24/00 

Matrix: Aqueous 

TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 ’ 

Laboratory ID: 200120-05 

Date Sample Extracted: 02/28/OO 

Date Sample Analyzed: 03/12/00 

Associated Method Blank: PA0228-Bl 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 1 

Concentration in: pg/L (ppb) 

Target Analyte Sample 
Concentration 

Quantitation 
Limit 

Naphthalene ND 0.50 
4cenaphthylene ND 1.0 
I -Methylnapthalene ND 0.50 
L-Methylnapthalene ND 0.50 
Acenaphthene ND 0.50 
?luorene ND 0.10 
>henanthrene ND 0.050 
Anthracene ND 0.050 
Fluoranthene ND 0.10 
Pyrene ND 0.050 
Benzo(a)anthracene ND 0.050 
Chrysene ND 0.050 
,3enzo(b)fluoranthene ND 0.10 
Benzo(k)fluoranthene ND 0.050 
Benzo(a)pyrene ND 0.050 
Xbenzo(a,h)anthracene ND 0.10 
3enzo(g,h,i)perylene ND 0.10 
Indeno( 1,2,3-cd)pyrene ND 0.050 

VD = Not detected 
Surrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %)* 

Tarbazole 
I-Terphenyl-d 14 

* for advisory purposes only 

99 25 - 157 
100 25 - 157 

Reported by : 

PAH Page 7 



Client: Tetra Tech NUS 

- 
TARGET COMPOUND LIST (TCL) 

POLYNUCLEAR AROMATIC HYDROCARBON 
SW846 METHOD 8310 ‘^ 

Laboratory ID: 200120-06 

Client Sample ID: SD-03-03Q 

Date Sampled: 02/23/00 

Date Sample Extracted: 03/02/00 

Date Sample Analyzed: 03/15/00 

r-- 

Date Sample Received: 2/24/00 

Matrix: Soil 

Percent Solids: 78 

Associated Method Blank: PA0302-B4 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 5 

Concentration in: pg/Kg (ppb)+ 

Target Analyte Sample 
Concentration 

Quantitation 
Limit 

Naphthalene 
Acenaphthylene 
1-Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo( a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno(l,2,3-cd)pyrene 

ND 110 
ND 210 
ND 110 
ND 110 
ND 110 
68 21 

420 11 
79 11 

1300 21 
960 11 
990 11 
720 11 
760 21 
410 11 
720 11 
46 21 
720 21 
450 11 

ND = Not detected 
+ Dry weight basis. 

Surrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %)* 

Carbazole 

p-Terphenyl-d 14 
159 22 - 167 

c8 22 - 167 

* for advisory purposes only 
CD- (i&k-i@ 

Reported by: Approved by: e-J 

--, 

-.-. 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

3lient: Tetra Tech NUS 

Client Sample ID: SW-OZ-03Q 

late Sampled: 02/23/00 

Laboratory ID: 200120-07 

Date Sample Extracted: 02128100 

Date Sample Analyzed: 03/12/00 

Associated Method Blank: PA0228B 1 
Date Sample Received: 2/24/00 

tiatrix: Aqueous 
Final Extract Volume (mL): 1 .O 

Dilution Factor: 1 

Concentration in: pg/L (ppb) 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene ND 0.50 
‘icenaphthylene ND 1.0 
-Methylnapthalene ND 0.50 

.J. M ethylnapthalene ND 0.50 
Acenaphthene ND 0.50 
Fluorene ND 0.10 

I ‘henanthrene ND 0.050 
Anthracene ND 0.050 
~luoranthene ND 0.10 
vrene ND 0.050 

Benzo(a)anthracene ND 0.050 
qhrysene ND 0.050 
lenzo(b)fluoranthene ND 0.10 

~enzo(k)fluoranthene ND 0.050 
Benzo(a)pyrene ND 0.050 
)ibenzo(a,h)anthracene ND 0.10 
jenzo(g,h,i)perylene ND 0.10 

Indeno( 1,2,3-cd)pyrene ND 0.050 

1D = Not detected 
Surrogate Spike Recovery 

iurrogate Compound Recovery(%) QC Limits( %)* 

larbazole 99 25 - 157 
-Terphenyl-d14 100 25 - 157 - 

* for advisory purposes only 

Reported by: Approved by: 
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TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 

Client Sample ID: SD-02-03Q 

Date Sampled: 02/23/00 

Date Sample Received: 2/24/00 

Matrix: Soil 

Percent Solids: 73 

Laboratory ID: 200120-08 

Date Sample Extracted: 03/02/00 

Date Sample Analyzed: 03/15/00 

Associated Method Blank: PA0302-B4 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 10 

Concentration in: pg/Kg (ppb) + 

Target Analyte Sample 
Concentration 

Quantitation 
Limit 

Naphthalene ND 230 
Acenaphthylene ND 450 
I-Methylnapthalene ND 230 
2-Methylnapthalene ND 230 
Acenaphthene ND 230 
Fluorene 67 45 
Phenanthrene 840 23 
Anthracene 180 23 
Fluoranthene 2700 45 
Pyrene 1700 23 
Benzo(a)anthracene 1700 23 
Chrysene 1200 23 
Benzo(b)fluoranthene 1000 45 
Benzo(k)fluoranthene 550 23 
Benzo(a)pyrene 1100 23 
Dibenzo(a,h)anthracene 67 45 
Benzo(g,h,i)perylene 1100 45 
Indeno( 1,2,3-cd)pyrene 660 23 

ND = Not detected 
+ Dry weight basis. 

Surrogate Spike Recovery 

Surrogate Compound Recovery(%) QC Limits( %)* 

Carbazole 
p-Terphenyl-d14 

* for advisory purposes only 

C) ,224 22 - 167 
co 22 - 167 

r-” 

r*-, 

.-- 

7, 

Approved by: 

PAH Page 10 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 

Client Sample ID: SW-01-034 

.Date Sampled: 02/23/00 

L ,Date Sample Received: 2/24/00 

,Matrix: Aqueous 

Laboratory ID : 200 120-09 

Date Sample Extracted: 02/28/00 

Date Sample Analyzed: 03/12/00 

Associated Method Blank: PAOZS-B 1 

Final Extract Volume (mL): 1.0 

Dilution Factor: 1 

Concentration in: pg/L (ppb) 

Target Analyte Sample 
Concentration 

Quantitation 
Limit 

Naphthalene 
Acenaphthylene 
1-Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 

’ Fluorene 
\ Phenanthrene 

Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 

, Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno(l,2,3-cd)pyrene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10 

0.050 
0.050 
0.10 
0.10 

0.050 

’ ND = Not detected 
Surrogate Spike Recovery 

Surrogate Compound 

Carbazole 
?-Terphenyl-d14 

* for advisory purposes only 

Recovery( %) QC Limits( %)* 

97 25 - 157 
99 25 - 157 

Approved by: f-b-- 021 _ 
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TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON r--- 

SW846 METHOD 8310 

Client: Tetra Tech NUS 

Client Sample ID: SD-01-034 

Date Sampled: 02/23/00 

Date Sample Received: 2/24/W 

Matrix: Soil 

Percent Solids: 82 

Laboratory ID: 200120-10 

Date Sample Extracted: 03/02/00 

Date Sample Analyzed: 03/15/00 

Associated Method Blank: PA0302B4 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 5 

Concentration in: pg/Kg (ppb) + 

i -, 

r- 

r- 

,--/ 

Target Analyte Sample 
Concentration 

Quantitation 
Limit 

Naphthalene ND 
Acenaphthylene ND 
1 -Methylnapthalene ND 
2-Methylnapthalene ND 
Acenaphthene ND 
Fluorene ND 
Phenanthrene 320 
Anthracene 59 
Fluoranthene 1000 
Pyrene 690 
Benzo(a)anthracene 630 
Chrysene 520 
Benzo(b)fluoranthene 520 
Benzo(k)fluoranthene 300 
Benzo(a)pyrene 580 
Dibenzo(a,h)anthracene 24 
Benzo(g,h,i)perylene 550 
Indeno( 1,2,3-cd)pyrene 350 

100 
200 ,-- 
100 
100 
100 
20 P, 

10 
10 
20 P-” 
10 
10 
10 
20 

i-- 

10 
10 
20 ,- 
20 
10 

ND = Not detected 
+ Dry weight basis. 

Surrogate Spike Recovery 

-. 

Surrogate Compound Recovery(%) QC Limits( %)* 

Carbazole 
p-Terphenyl-d14 

r_.w 
22 - 167 
22 - 167 

* for advisory purposes only 4” 

Reported by: Approved by: 022 
,-- 

PAH Page 12 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

‘Client: Tetra Tech NUS 

Client Sample ID: SS-01-03Q 

’ ‘Date Sampled: 02/23/00 

Date Sample Received: 2/24/00 

Matrix: Soil 

_ Percent Solids: 75 

Laboratory ID: 200120-l 1 

Date Sample Extracted: 03/02/00 

Date Sample Analyzed: 03/15/O 

Associated Method Blank: PA0302-B4 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 5 

Concentration in: pglKg (ppb) + 

Target Analyte Sample 
Concentration 

Quantitation 
Limit 

Naphthalene 
Acenaphthylene 
I-Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
‘Benzo(a)anthracene 
Chrysene 
~Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
,Benzo(g,h,i)perylene 
Indeno( 1,2,3-cd)pyrene 

‘ND = Not detected 
+ Dry weight basis. 

ND 
ND 
ND 
ND 
ND 
ND 
200 
32 
620 
600 
390 
340 
270 
160 
330 
145 
340 
190 

Surrogate Spike Recovery 

110 
220 
110 
110 
110 
22 
11 
11 
22 
11 
11 
11 
22 
11 
11 
22 
22 
11 

Surrogate Compound Recovery( %) QC Limits( %)* 

Carbazole 101 22 - 167 
p-Terphenyl-d14 C0 22 - 167 

* for advisory purposes only 

Reported by: -is Approved by : 

PAH Page 13 



TARGET COMPOriND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 
Laboratory ID : 200 120- 12 

Client Sample ID: SS-02-03Q 

Date Sampled: 02/23/00 

Date Sample Received: 2/24/00 

Matrix: Soil 

Percent Solids: 87 

Date Sample Extracted:. 03/02/00 

Date Sample Analyzed: 03/15/00 

Associated Method Blank: PA0302-B4 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 5 

Concentration in: pg/Kg (ppb) + 

J 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene 
Acenaphthylene 
1 -Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Fluorene 
.Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno( 1,2,3-cd)pyrene 

ND = Not detected 
+ Dry weight basis. 

ND 
ND 
.ND 
ND 
ND 
ND 
220 
26 
480 
430 
200 
200 
230 
130 
230 
185 
260 
160 

Surrogate Spike Recovery 

95 
190 
95 
95 
95 
19 

9.5 
9.5 
19 

9.5 
9.5 
9.5 
19 

.9.5 
9.5 
19 
19 

9.5 

-1 

--, 

-7 

Surrogate Compound Recovery( %) QC Limits( %)* 
r- 

Carbazole 
p-Terphenyl-d 14 

* for advisory purposes only- 

118 22 - 167 
a9 22 - 167 

(jh Cdee9 /-- 

Reported by: 
‘5 

i 
i 

Approved by : P 



Xient: Tetra Tech NUS 

client Sample ID: RB-022300 

late Sampled: 02/23/00 

date Sample Received: 2/24/00 

‘~Iatrix: Aqueous 

TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Laboratory ID: 200120-13 

Date Sample Extracted: 02/28/00 

Date Sample Analyzed: 03/12/00 

Associated Method Blank: PA0228-B 1 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 1 

Concentration in: pglL (ppb) 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene 
Ycenaphthylene 
-Methylnapthalene 

t-Methylnapthalene 
Acenaphthene 
?uorene 
,henanthrene 

Anthracene 
‘luoranthene 
)yrene 

Benzo(a)anthracene 
Shrysene 
ienzo(b)fluoranthene 

’ 3enzo(k)fluoranthene 
Benzo(a)pyrene 
Gbenzo(a,h)anthracene 
:enzo(g,h,i)perylene 

Indeno( 1,2,3-cd)pyrene 

ID = Not detected 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Surrogate Spike Recovery 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10 

0.050 
0.050 
0.10 
0.10 

0.050 

urrogate Compound Recovery( % ) QC Limits( %)* 

‘arbazole 120 25 - 157 
-Terphenyl-d14 100 25 - 157 

* for advisory purposes only 

Reported by: Approved by: 025 
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APPENDIX C 

Support Documentation 



SDG Narrative 

The enclosed data package is in response to Tetra Tech NUS, NAWC Warminster 
Project, Project No. CT0252, SDG No. SWO503. Under this SDG there are 13 PAH analyses 
for 6 aqueous and 7 soil samples which were received at Ceimic Corporation on February 24, 
2000. 

This data package includes the analyses for the following sample from SDG NO. 
swo503: 

(1) Client ID Ceimic ID Analysis 

SW-OS-03Q 
SD-OS-03Q 
SW-04-03Q 
SD-04-03Q 
SW-03-03Q 
SD-03-03Q 
SW-02-03Q 
SD-02-03Q 
SW-01-03Q 
SD-Ol-03Q 
SS-01-03Q 
SS-02-03Q 
m-022300 

200120-01 
200120-02 
200120-03 
200120-04 
200120-05 
200120-06 
200120-07 
200120-08 
200120-09 
200120-10 
200120-l 1 
200120-12 
200120-13 

PAH 
PAH 
PAH 
PAH 
PAH 
PAH 
PAH 
PAH 
PAH 
PAH 
PAH 
PAH 
PAH 

/ The submitted data covers the analyses of the PAH fraction and its associated blanks and 
QA/QC. CEIMIC would like to highlight the following points pertaining to the analyses 
performed for this case: 

(2) Sample Receipt 

All samples were received intact and properly preserved. 

The cooler temperatures upon receipt are annotated on the Chain of Custodies and on the 
Ceimic Sample Receiving Checklist. 

(3) Instrumentation and Column Identification 

The following instruments were used for the analyses: 

032 



GC Analysis 

(4) 

A. PAH 

HPLC-1: PAH (83 10) LCl : Waters Millennium HPLC using 15.0 cm x 4.6 mm 
LC-PAH column. 

Sample Information 

A. PAH Fraction Method 8310 

All sample extracts were analyzed by HPLUPhotodiode Array Detection (PDA). 
The PDA provides the ultraviolet (UV) spectra of chromatographic peaks in order to 
compare them with the standard spectra of target analytes thereby providing the 
ability to positively confirm the presence of target analytes using spectral matching. 
PAH’s are confirmed when the W spectrum of a chromatographic peak that elutes 
in the retention time window of a PAH match the UV spectrum of the 
corresponding PAH. The W spectra of PAH’s detected in the sample were 
compared to the reference spectra of PAH standards stored in the library computer. 
The matching spectra are printed out and provided in the data package directly 
behind each sample quantitation report. Only positively matching spectra are 
provided for confirmation. Chromatographic peaks eluting in the retention time 
window of PAH’s are not positively identified if the spectra do not match. 
Therefore non-matching spectra are not provided in the data package. 

There was no matrix spike and matrix spike duplicate. 

Terphenyl surrogate in the soil samples was masked by matrix and carbazole 
surrogate coeluted with carbazole in the sample. 

-- 

I-. 

- 

Deviation from the SOW 
- 

None other than specified above. 

End of SDG Narrative 
-- 



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 computer-readable data 
submitted on diskette has been authorized by the Laboratory Manager or his designee, as verified 
by the following signature. 

1 

Neil Pothier, Laboratory Manager 



Chain of Custody 
Original Chain of Custody goes to Laboratory 

02Y? 

Page I of ‘L 

ii...::::. 
$2 Relinquished by (signature) ei;& 
gg&i$$&+&*~ 

Relinquished by (signature) 

Date/Time Received by (signature) 

SlZS/4m i 7ao 

Date/Time Received by (signature) 

Date/Time 

Date/Time 

- Lab Use Onty Ceimic COrpOr’dOn, IO Dean Knauss Drive, Narragansett, RI 02882 - Tel: (401) 782-8800, Fax: (401) 782-5905 - 

1 1 1 j -1 1 s 1 1 \ 1 ! 1~1 : 
- -- - -. -- 



Aain’ _- 3US-g 

Original Chain of Custody goes to Laboratory 
Page 7, of Z 

s5-or-Us’& t ,il;‘:-i;. 1 
ii :.: ::: . . . . . :::: j;:g ::y . 

;::/ ..:..: .:.. ..: :. . . :.y:/: .,:: j.:.j.j ..:. :.:. .., :;.:; ,:;:-; 
so, 2 , ii”‘ii ( .v 

Project # L g$3 Project Name 

Samplers (please print) 

Relinquished by (signature) Daten?me Received by (signature) Date/Time 

Relinquished by (signature) Date/Time Received by (signature) Date/lime I 

Relinquished by (signature) DatemIme 

s?7Q b/ 7 tp7.c 2 9-9 

63fmiC COrpoIIItlOn, - 10 Dean Knauss Drive, Narragansett, RI 02882 - Tel: (401) 7&&89OO, Fax: (401) 782-89005 



LABORATORY CONTROL SAMPLE SUMMARY 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Ceimic Project: 200120 

Client: Tetra Tech NUS Date Sample Extracted: ‘02/28/00 

Blank Spike ID: PA0228-LCSl Date Sample Analyzed: 03/l l/O0 

Matrix: Aqueous Associated Method Blank: PA0228-B 1 

Concentration in: pglL (ppb) 

Spike Compound Spike Blank Spike Blat&Spike 
Added 

QC Limits( %)* 
Result Recovery( %) 

Naphthalene 2.00 1.8 ” 89 43 - 125 
Acenaphthylene 4.00 3.3 82 49 - 125 
1 -MethylnapthaIene 2.00 2.1 loo 43 - 125 
2-Methylnapthalene 2.00 1.7 87 43 - 125 
Acenaphthene 2.00 1.8 89 43 - 130 
Fluorene 0.40 0.35 88 53 - 125 
Phenanthrene 0.20 ’ , 0.18 91 52 -,129 
Anthracene 0.20 0.15 73 54 - 125 
Fluoranthene 0.40 0.36 89 42 - 125 
Pyrene 0.20 0.21 100 55 - 125 
Benzo(a)anthracene 0.20 0.18 90 39 - 135 
Chrysene 0.20 0.19 96 59 - 134 
Benzo(b)fluoranthene 0.40 0.38 95 31 - 137 
Benzo(k)fluoranthene 0.20 0.19 94 60 - 129 
Benzo(a)pyrene 0.20 0.13 66 52 - 125 
Dibenzo(a,h)anthracene 0.40 0.37 91 51 - 125 
Benzo(g,h,i)perylene 0.40 0.34 86 53 - 125 
Indeno(l,2,3-cd)pyrene 0.20 0.17 86 55 - 125 

* for advisory purposes only 
Surrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %)* 

Carbazole 98 25 - 157 
p-Terphenyl-dl4 100 25 - 157 

* for advisory purposes only 

Reported by: Approved by: nc? 
Vk 
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Client: Tetra Tech NUS 

@nk Spike ID: PA0302-LCS4 

Matrix: Soil Associated Method Blank: PA0302-B4 

LABORATORY CONTROL SAMPLE SUMMARY 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Ceimic Project: 200120 

Date Sample Extracted: 03/02/00 

Date Sample Analyzed: 03/l l/00 

Concentration in: pg/Kg (ppb) + 

>ike Compound Spike Blank Spike 
Added Result 

Blank Spike 
Recovery( %) 

QC Limits( %)* 

, . aphthalene 
Acenaphthylene 

.Methylnapthalene 

.Methylnapthalene 
Acenaphthene 
,J+orene 

&nnhrene 
xnthracene 
Fluoranthene 

yrene 
-enzo(a)anthracene 
Chrysene 
-- ‘enzo(b)fluoranthene 

enzo(k)fluoranthene 
Benzo(a)pyrene 
nibenzo( a,h)anthracene 

enzo(g,h,i)perylene 
llrdeno( 1,2,3-cd)pyrene 

67.0 54 81 33 - 135 
130 97 75 39 - 135 

67.0 60 89 33 - 135 
67.0 57 86 33 - 135 
67.0 62 93 33 - 140 
13.0 14 100 43 - 135 
6.70 8.0 120 42 - 139 
6.70 3.8 57 44 - 135 
13.0 11 87 32 - 135 
6.70 5.6 83 45 - 135 
6.70 5.7 84 29 - 145 
6.70 6.1 91 49 - 144 
13.0 13 98 25 - 147 
6.70 6.2 92 50 - 139 
6.70 3.5 53 42 - 135 
13.0 13 98 41 - 135 
13.0 13 98 43 - 135 
6.70 6.1 91 45 - 135 

.,- for advisory purposes only 
’ Dry weight basis. 

Surrogate Spike Recovery 

arrogate Compound Recovery(%) QC Limits( %>* 

‘arbazole 100 22 - 167 
r .Terphenyl-d 14 100 22 - 167 

,.* for advisory purposes only 

- eported by : Approved by: 
q 

or, 
PAH Page 17 



/- 

METHOD BLANK 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS Ceimic Project: 200120 

Blank ID: PA0228-Bl Date Sample Extracted: 02/28/00 

Matrix: Aqueous Date Sample Analyzed: 03/l l/00 

Concentration in: pg/L (ppb) 

Target Analyte Sample 
Concentration 

Quantitation 
Limit 

Naphthalene 
Acenaphthylene 
1 -Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo@)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno( 1,2,3-cd)pyrene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0,lO 

0.050 
0.050 
0.10 
0.10 

0.050 

ND = Not detected 
Surrogate Spike Recovery 

Surrogate Compound Recovery(%) QC Limits( %)* 

Carbazole 
p-Terphenyl-d 14 

* for advisory purposes only 

95 25 - 157 
96 25 - 157 

Reported by : 
‘4 1 Approved by. 

-- 
PAH Page 1 
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METHOD BLANK 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS Ceimic Project: 200120 

lank ID: PA0302-B4 Date Sample Extracted: 03/02/00 

Matrix: Soil Date Sample Analyzed: 03/l l/O0 

Concentration in: pg/Kg (ppb) 

arget AnaIyte Sample 
Concentration 

Quantitation 
Limit 

, 

aphthalene 
Acenaphthylene 
J -MethylnapthaIene 

M ethylnapthalene 
.:snaphthene . 

Fluorene 
ienanthrene 
nthracene 

Fluoranthene 
JVrene 

?nzo(a)anthracene 
Lhrysene 
,Benzo@)fluoranthene 

:nzo(k)fluoranthene 
L :nzo(a)pyrene 
Dibenzo(a,h)anthracene 
r”:nzo(g,h,i)perylene 

deno( 1,2,3-cd)pyrene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

17 
33 
17 
17 
17 

3.3 
1.7 
1.7 
3.3 
1.7 
1.7 
1.7 
3.3 
1.7 
1 ..7 
3.3 
3.3 
1.7 

ND = Not detected 
Dry weight basis. 

Surrogate Spike Recovery 

irrogate Compound Recovery( %) QC Limits( %)* 

rarbazole 110 22 - 167 
Terphenyl-d 14 100 22 - 167 

* for advisory purposes only 

Approved by: 

PAH Page 2 



Tetra Tech NUS, Inc. 
INTERNAL CORRESPONDENCE 

PHIL-14191 

TO: GARTH GLENN DATE: May 19,200O 

FROM: JAMES LUCCHESE COPIES: FILE 

SUBJECT: ORGANIC DATA VALIDATION - POLYNUCLEAR AROMATIC HYDROCARBONS 
CT0252, NAWC WARMINSTER, PENNSYLVANIA 
SDG NO. SW0803 

SAMPLES: IO/Aqueous 
RB-022200 
SW-06-03Q 
SW-07-03Q 
SW-08-03Q 
SW-09-03Q 

SW-l O-03Q 
SW-l 1-03Q 
SW-l 2-03Q 
SW-l 3-03Q 
SW-2 I-03Q 

S/Solid 
SD-06-03Q 
SD-07-03Q 
SD-08-03Q 
SD-09-03Q 

SD-l O-03Q SD-21 -03Q 
SD-l 1-03Q 
SD-12-03Q 
SD-l 3-03Q 

OVERVIEW 

The sample set for the CT0252, NAWC Warminster, PA, SDG SWO803, consists of 9 aqueous 
environmental samples, (designated SW), one rinsate blank (designated RB-), and 9 solid environmental 
samples (designated SD-). All samples were analyzed for polynuclear aromatic hydrocarbons (PAHs). 
Two field duplicate pairs (SW-07-03Q/SW-21-03Q, and SD-07-03Q/SD-21-03Q) were included in this 
sample set. 

The samples were collected by Tetra Tech NUS, Inc. on February 22, 2000 and analyzed by Ceimic 
Corporation. 

All analyses were conducted following SW846 Method 8310. 

SUMMARY 

All analytes were successfully analyzed in all samples. The findings offered in this report are based upon 
a general review of all available data including data completeness, holding times until analysis, calibration 
data, laboratory and field quality control blank results, surrogate spike recoveries, matrix spike/matrix 
spike duplicate results, compound identification, and compound quantitation. 

Areas of concern with respect to data quality are listed on the following page. 



PHIL-14191 
Garth Glenn 
May 19,200O - Page 2 

MINOR PROBLEMS 
,_I 

l Positive results at concentration levels less than the sample quantitation limit have been qualified (J), 
estimated. 

- 
EXECUTIVE SUMMARY 

Laboratory Performance: Surrogate spike recoveries for carbazole in the soil matrix exceeded the upper 
QC limit due’to the presence of carbazole in the sample. 

- 

Other Factors Affecting Data Quality: Surrogate spike recoveries for p-Terphenyl-d14 in the soil matrix 
were zero for all samples due to masking of the surrogate in the matrix. No actions were requiFed as a 
result of these problems. 

- 

The data for these analyses were reviewed with reference to the EPA “National Functional Guidelines for 
Organic Data Review”, September 1994 revision, as amended for use within EPA Region 3, and the 

- 

Naval Facilities Engineering Support Center (NFESC) guidelines entitled “Naval Installation Restoration 
Laboratory Quality Assurance Guide” (Interim Document; February, 1996). 

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 NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

- 

- 

James Lucchese 
CLEAN Data Validator 

-- 

- 

Tetra Tech NUS, Inc. 

Russell Sloboda 
. CLEAN Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 

-. 



APPENDIX A 

Qualified Analytical Results 



nppenarx n 

Analytical Results for Water Samples 

CT0252 Warminster, PA 

I 
QC Sample Type: INORMAL I I - ----- - 

I I 

POLYNUCLE. . . . , . . .-..a.. . ._ . . . -. ._ _. . . __ _. __ i sJ. - / __- _-.-- ” 
I-Methylnapthalene !0.5 iu j I-- 0.5 I_- 
2-Methylnapthalene IO.5 p L-1. io.5 

Acenaphthene 
Acenaphthylene 
Anthracene 

IO.5 /U / ‘I 

/I jU j I1 - - 
10.05. iU , . . . . _. . . - - - . - 

1 Benzfa\anthracene --.‘-\-‘,-.“..‘---..- 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

,h-Y”~“\~,“,‘,~ “I J I”. I” 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene . 

- 
‘0.05 /u i - 0.05 /U 

0.05 
iu ‘-- 

I 0.05 jU .r.“” 
0.1 /u I 0.1 jU I 

0.1 I 
,; / 

‘0.1 ju i -g; .-------- 

‘0.1 0.1 
0.05 IU 0.05- 

/u ) 1. 
IU / ,:.A5 

0.5 ju / 0.5 /I j --pr---- 
0.05 /u j 0.05’ jU ! IO.05 
/ 0.05 iu i / 0.05 lu I io.05 

lu 
IU 

U 
-U 

3 Iu 
lu 
U 

DATA-SUM-01 15PAW.xls 1 



CT0252 Warminster, PA 

Sample ID: 
Laboratorv ID: 

I’ a 

ISamde Date: 
IQC SamDIe TvDe: 

/SW-08-03~3 j ~ ISW-09-03Q i j / SW-l O-03Q / 
! 

/200115-01 r- ; 1200115-18 j !200115-16 I / -- 
I--- -- -. --‘---..--+-- / - - - 

iO2122/00 j j i-m 
I 

102/22/00 ! / &- /02/22/00 
INORMAL I INORMAL 1 !NORMAL / 

I ug/L 
IO.5 iu / 10; 

__,__._ ~~~~- ----i- JJ ! i0.5 -1u .- 
10.5 !u I 

iu / 
10.5 I- 

iu--7- j0.5 
Iu I 
IU 

I 
10.5 

I 
Acenaphthene 

~~~ ~~~~~,o.5~~~~ 
-IT---- ---.. b ---.- + ------ I A-__.--1 

Acenaphthylene Iu : u ’ 
Anthracene - 

I I! 11 11 - 

Benz(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Flliorene 

Indeno( 1,2,3xd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

2-Methylnapthalene 

DATA-SUM-01 15PAW.xls 2 



Analytical Results for Water Samples 

CT0252 Warminster, PA 

Sample ID: 
Laboratory ID: 

ISW-II-03Q j i 
120011545 I / 

1 SW-l 2-03Q / I 
f /SW-l 3-03Q / 

/200115-12 I I ~200115-10 I 
Sample Date: 
QC Sample Type: 

i 02/22/00 j 
T---- 

! 
I - 

j 02/22/00 1 / 02/22/00 I I 
NORMAL / /NORMAL i i /NORMAL I 

-++%6&d?ii&DE ‘RESULT -QUAL CODE 
POLYNUCLEAR AROMATIC HYDROCARBONS ug/L uglL uglL - 
1 -Methylnapthalene pl!L- -- 
2-Methylnapthalene u -- 
Acenaphthene U - 
Acenaphthylene U 
Anthracene II 

?nz(a)anthracene IO.05 ILJ i 
?nzo(a)pyrene 

1 Benzo(b)fluoranthene 
IO.05 
10.1 

. I 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 
~Chrvsenk 
Dib&z(a,h)anthracene 
Fluoranthene 
Fluorene 

Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 

1 Pyrene 

-.-_ 

u 
, I -.-- -- 

I 
i / 

‘0.05 IO.05 I- IU 
0.05 IJ j IO.05 U 

u I IO.1 u / IO.1 U 
1 u / 10.1 

-- 
U 

u / IO.05 U 
D5 u / / 0.05 U 
1 u ! IO.1 U 

6 / 
IO.1 U 
IO.1 

U i 10.05 I:: 

/ 
IO.1 U /or 
lo.1 

I 
IO.1 

-.A- 
IU I 

IO.1 IO.1 
1 I 

IO.05 /u j 
I 

IO.5 /U i -kF- I I I / -- u j 0.5 U 
IO.05 IU IO.1 05 

/ 
u I 0.05 U 

IO.05 /u / IO.05 u j IO.05 u 

DATA-SUM-01 15PAW.xls 
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I 

.( j. -..- . . . 

* dyti’ . test. *)r W Sar ‘5 

CT0252 Warminster, PA 

Samole ID: tSW-21-03Q 1 i I 
Laboratorv ID: /200115-07 ; j 1 
Sample Date: 
QC Sample Type: 

POLYNUCLEAR AROMATIC HYDROCARBONS lua/L 
1 -Methvlnaothalene 

2-Methvlnaothalene i0.5 1” ) I 
4cenaphthene IO.5 iu I 1 
4cenaphthylene 
4nthracene 
Benz(a)anthracene 

10.05 .-------I- 
10.05 

Benzo(a)pyrene ---J&!!i- j” -- 
Benzo(b)fluoranthene 10.1 i” i-l 
Benzo(glh,i)perylene 

+-- 
--~ 

Benzo(k)fluoranthene 
Chrysene 

Dibenz(a,h)anthracene ----70.1 
Fluoranthene - p.1 jU IL----l 
Fluorene 

Indeno(l,2,3cd)pyrene 
Naphthalene --- 
Phenanthrene 
Pvrene 

DATA-SUM-01 15PAW.xls 4 

- .- -- 



Data Qualifiers: 
U -- Value is a non-detected result as reported by the laboratory. 

Database source file: C:\PROJECTS\WARM~DV_200120\011 SPAW.DBF data retrieved on: 04/24/00 

DATA-SUM-01 15PAW.xls 5 



. _ AP ---cjixp , 

Analytical Results for Soil Samples 

CT0252 Warminster, PA 

Sample ID: /SD-07-03Q 
/ 

Laboratory ID: 
SD-08-03Q j 

Sample Date: 

INORMAL *I 

/200115-04 1 200115-02 j 
02/22/00 

I I 
---- ;02/22/00 / 

-L- 
I 102/22/00 / 

QC Sample Type: i NORMAL 
Percent Moisture '17.0 _ --_--_ A---~-zp.o 

‘RESULT __---- ~QUAL~C~DE IRESULT ,--mmmp, -~- ,~~~__~~ I- !---~-, ~--. -_ 
POLYNUCLEAR AROMATIC HYDROCARBONS uglkg ! 1 ualka 
I-Methvlnanthalene 99 i” -q- 

1 uglkg I I 
ilOO IU 

4 

/ 
%CiL ic0D~ /RESULT /QUAL/CODE 1 

2-Methylnapthalene 
Acenaphthene 
Acenaphthylene 

7 
/ 

” / 
-----+ 
u j 
u I 

i 

179 
i510 

-A-A.. 156 / 
I5100 ) / I400 1 I 

Anthracene 
Benz(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

1 Benzo(k)fluoranthene 
Chrysene 

iz(a,h)anthracene 1 Diber 

Fluoranthene 
Fluorene 

Indeno( 1,2,3-cd)pyrene 
I Naphthalene I . 

-J-------L---.- / i1400 -I- ----t-- / 
I 

/ / ?AfXl 
4 

/I50 

/./ !.d IV.. j390 
:J iP 

-+-------- 
!I50 iJ IP i26 i ,\ / ~~ I 

1870 1 I 
121 IU I 

19 
:--.I-...- 30 1200 

Ill0 IU I 
I Phenanthrene 
Pyrene 1480 

I 

DATA-SUM-WA01 15PAS2.xls 1 



Appendix A 

Analytical Results for Soil Samples 

CT0252 Warminster, PA 

Sample.lD: 
Laboratory ID: 
Sample Date: 
QC Sample Type: 
Percent Moisture 

I-- 

- /02/22& - / L-.-- +----- 
JNORMAL / 

/ 
I INORMAL I -. ..-.- .- 

118.0 ; i17.0 I / 119.0 

SD-09-03Q ; / 1 SD-l O-03Q i 
-1200115-19 I y- i2OOh;17 i 

SD-ll-03Q j / 

--i-----f6~/22/oo j jo2/22/00 
i20011514 / I 

/ __ /NORMAL 
I 
j ! 

Acenaphthene 1100 pJ / 11200 /&I j 
-----MU- / 

- 1410 

Acenaphthylene 
-___ 

i 20 0 I 12400 1820 
Anthracene 188 ll5OO 

$J I 
---- -7 --- I /xn -.l-+_--&x. : .-.A /--- 

I 16000 
I / 11400 

3700 I 
; ._- .-.i..---. /I200 

4200 i ii300 / 

1 3900 1470 1210 I , 11900 / 
. 

1 enzo(g,h,i)perylene Benzo(k)fluoranthene 

Indeno(l.2.3-cd)bvrene . . . II, 
Naphthalene 

1 Phenanthrene 
1 Pyrene 

DATA-SUM-WA01 15PAS2.xls 2 
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I 

I > Ap*- ;’ %x F 

Analytical Results ior Soil Samples ’ 

CT0252 Warminster, PA 

--“‘pm” WY. 

Laboratory ID: 
- .- 

/Sample Date: 
QC Sample Type: 
Percent Moisture 

iO2/22/00 i / 

POLYNW 

j 3U- I L-VOL.! I au- I d)-“r)bt -.+ ! I 

/200115-13 / /200115-11 / / 
! 

1 NORMAL:-- 
-/02/22/00 / / 

i NORMAL ! 

121.0 
-.-I.- 

I - 128.0 
A 

/ 
/ / I , 

/RESULT 
I 

j QUAL / CODE 
I ZLEAR AROMATIC HYDROCARBW unlkn 1 ualkg 

wenapntnylene . .I 
t Antnracene 
Benz(a)anthracene 
Benzo(a)pyrene. 
Benzo(b)fluoranthene 
E 3enzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
? 
I 
F 
I 

1210 /u / ___- / 1400 iu j /2000 lu i -1 

Iibenz(a,h)anthracene 
Yuoranthene 
Yuorene 

ndeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

184 I / I fm-l 

1380 
1780 / 

- 

100 iU 
500 

~1100 

I 

1110 
17800 Lonn ---T----F-- 
/wn / 

I --- / I 1690 -- I I I 

DATA-SUM-WA01 15PAS2.xls 3 
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Qualifier Codes: 

A = 

B = 

c = 

D = 

E = 

, \ F = 

G = 

H = 

I = 

J ,= 

K = 

L = 

M = 

N = 

0 = 

P = 

Q = 

R = 

s = 

T = 

u = 

v = 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., %RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MSlMSD Noncompliance 

LCSlLCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r < 0.995 

ICP Interference - include ICSAB %R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor Instrument Performance (i.e., baseline drifting) 

Uncertainty Near Detection Limit (< 2 x IDL for inorganics and < CRQL for organic@ 

Other Problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticidelPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

PesticidelPCB % Difference Between Columns for Positive Results 

Non-linear Calibrations, Tuning r < 0.995 (correlation coefficient) 



r-- 
APPENDIX B 

Results as Reported by the Laboratory 
._ 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 

ient Sample ID: SW-OS-03Q 

‘Date Sampled: 02/22/00 

ite Sample Received: 2/23/00 

Matrix: Aqueous 

Laboratory ID: 20011501 

Date Sample Extracted: 02/28/00 

Date Sample Analyzed: 03/l 1100 

Associated Method Blank: PA0228-BB 1 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 1 

Concentration in: pg/L (ppb) 

’ rget Analyte Sample Quantitation 
Concentration Limit 

! ,phthalene 
htienaphthylene 
1 -Methylnapthalene 
:: tiethylnapthalene 

enaphthene 
Fluorene 
r’ enanthrene 

tthracene 
Fmoranthene 
Pvrene 
1 nzo(a)anthracene 
C,.rysene 
Benzo(b)fluoranthene 
I nzo(k)fluoranthene 
I wo(a)pyrene 
Dibenzo(a,h)anthracene 
P-nzo(g,h,i)perylene 
I leno(l,2,3-cd)pyrene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10 

0.050 
0.050 
0.10 
0.10 

0.050 

ND = Not detected 
Surrogate Spike Recovery * 

Carbazole 
p-Terphenyl-d 14 

q -Jr advisory purposes only 

95 25 - 157 
94 25 - 157 

F lorted by: Approved by : 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 

Client Sample ID: SD-08-03Q 

Date Sampled: 02/22/00 

Date Sample Received: 2/23/00 

Matrix: Soil 

Percent Solids: 78’ 

Laboratory ID: 200115-02 

Date Sample Extracted: 03/01/00 

Date Sample Analyzed: 03/12/00 

Associated Method Blank: PA0301-B5 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 5 

Concentration in: PglKg (ppb) + 

Target Analyte Sample 1 Quantitation 
Concentration Limit 

Naphthdene ND 
Acenaphthylene ND 
1 -Methylnapthalene ND 
2-Methylnapthalene ND 
Acenaphthene ND 
Fluorene ND 
Phenanthrene 300 
Anthracene 56 
Fluoranthene 870 
Pyrene 480 
Beruo(a)anthracene 400 
Chrysene 390 
Benzo(b)fluoranthene 320 
Benzo(k)fluoranthene 150 
Benzo(a)pyrene 360 
Dibenzo(a,h)anthracene 26 
Benzo(g,h,i)perylene 320 
Indeno(l,2,3cd)pyrene 200 

110 
210 
110 
110 
110 
21 
11 
11 
21 
11 
11 
11 
21 
11 
11 
21 
21 
11 

ND = Not detected 
+ Dry weight basis. 

S,urrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %)* 

Carbazole 
p-Terphenyl-d14 

* for advisory purposes only 

134 22 - 167 
0 22 - 167 

Reported by : -i’s 

_- 

r- .-. 

\ 

*-_ 

I 

Approved by: i+ ’ 

PAH Page 4 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

bent: Tetra Tech NUS 

Client Sample ID: SW-07-03Q L 
ate Sampled: 02/22/00 

Date Sample Received: 2/23/00 

‘atrix: Aqueous 

Laboratory ID: 200115-03 

Date Sample Extracted: 02/28/00 

Date Sample Analyzed: 03/l l/O0 

Associated Method Blank: PA0228-BB 1 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 1 

Concentration in: PglL (ppb) 

Target Analyte 8 ~ Sample 
Concentration 

Quantitation 
Limit 

Naphthalene 
, zenaphthylene 
1 -Methylnapthalene 
2-Methylnapthalene 
1 :enaphthene 
.i uorene 
Phenanthrene 
* ?thracene 

uoranthene 
.r+ene 
fBenzo(a)anthracene 
1 irysene 
1.. .nzo(b)fluoranthene 
Benzo(k)fluoranthene 
F :nzo(a)pyrene 

benzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno( 1,2,3-cd)pyrene 

ND 
ND 
ND 
ND 
ND, 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10 

0.050 
0.050 
0.10 
0.10 

0.050 

I 1 = Not detected 
Surrogate Spike Recovery 

: -rrogate Compound Recovery( %) QC Limits( %)* 

f* rbazole 
p-Terphenyl-d 14 

; for advisory purposes only 

110 25 - 157 
110 . . 25 - 157 

Approved by: Lx6 

PAH Page 5 



Client: Tetra Tech NW 

Client Sample ID: SD-07-03Q 

Date Sampled: 02/22/00 

Date Sample Received: 2/23/00 

Matrix: Soil 

Percent Solids: 80 

TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Laboratory ID: 200 115-04 

Date Sample Extracted: 03/O 1 /OO 

Date Sample Analyzed: 03/14/00 

Associated Method Blank: PA0301-B5 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 50 

Concentration in: PglKg (ppb) + 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene 
Acenaphthylene 
1-Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzb(a,h)anthracene 
Ben.zo(g,h,i)perylene 
Indeno(l,2,3cd)pyrene 

ND = Not detected 
+ Dry weight basis. 

ND 
ND 
ND 
ND 
ND 
680 

7200 
1300 
13000 
6800 
5100 
3400 
2700 
1400 
2300 
150J 
1900 
1400 

Surrogate Spike Recovery 

1000 
2100 
loo0 
1000 
1000 
210 
100 
100 
210 
100 
100 
100 
210 
100 
100 
210 
210 
100 

Surrogate Compound Recovery( %) QC Limits( %)* 

Carbazole 
p-Terphenyl-d 14 

* for advisory purposes only 

G;+-; 22 - 167 
0 22 - 167 

Reported by : “s f 
la- 

oo!~ 

Approved by : 

PAH Page 6 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 
Laboratory ID: 200 115-05 

Client Sample ID: SW-06-03Q 
Date Sample Extracted: 02/28/00 

)ate Sampled: 02/22/00 

Date Sample Received: 2/23/00 

natrix: Aqueous 

Date Sample Analyzed: 03/l l/O0 

Associated Method Blank: PA0228-BBl 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 1 

Concentration in: PglL (ppb) 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene 
cenaphthylene 

_ -Methylnapthalene 
Z-Methylnapthalene 
Zcenaphthene 
luorene 

phenanthrene 
*nthracene 
‘luoranthene 

. ryrene 
Benzo(a)anthracene 
ihrysene 
.enzo(b)fluoranthene 

Benzo(k)fluoranthene 
“enzo(a)pyrene 

Gbenzo(a,h)anthracene 
tienzo(g,h,i)perylene 

,.Indeno( 1,2,3-cd)pyrene 

D = Not detected 

, 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Surrogate Spike Recovery 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10 

0.050 
0.050 
0.10 
0.10 

0.050 

I arrogate Compound 

1 arbazole 
p-Terphenyl-d 14 

-for advisory purposes only 

Recovery( %) QC Limits( %)* 

93 25 157 - 
96 25 - 157 

Ieported by: Approved by: kc 

PAH Page 7 



TARGET COMPdUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 

Client Sample ID: SD-06-03Q 

Date Sampled: 02/22/00 

Date Sample Received: 2/23/00 

Matrix: Soil 

Laboratory ID: 200 115-06 

Date Sample Extracted: 03/01/00 

Date Sample Analyzed: 03/12/00 

Associated Method Blank: PA030 1 -B5 

Final Extract Volume (mL): 1 .O 

Percent Solids: 83 
Dilution Factor: 5 

Concentration in: pg/Kg (ppb) + 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene 
Acenaphthylene 
1 -Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
AnthrZcene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno( 1,2,3-cd)pyrene 

ND 99 
ND 200 
ND 99 
ND 99 
ND 99 
64 20 
590 9.9 
79 9.9 

1200 20 
660 9.9 
510 9.9 
520 9.9 
430 20 
220 9.9 
470 9.9 
205 20 
590 20 
250 9.9 

ND = Not detected 
+ Dry weight basis. 

Surrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %)* 

Carbazole G 20 1 22 - 167 
p-Terphenyl-d14 0 22 - 167 

* for advisory purposes only 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 
Laboratory ID: 200115-07 

ient Sample ID: SW-21-034 

Date Sampled: 02/22/00 

ite Sample Received: 2/23/00 

Matrix: Aqueous 

Date Sample Extracted: 02128100 

Date Sample Analyzed: 03/l l/00 

Associated Method Blank: PA0228-BBl 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 1 

Concentration in: pg/L (ppb) 

’ rget Analyte Sample 
Concentration 

Quantitation 
Limit 

I lphthalene ND 
Acenaphthylene ND 
1 Methylnapthalene ND 
2 Methylnapthalene ND 
lacenaphthene ND 
Fluorene ND 
1 .enanthrene ND 
,, lthracene ND 
Fluoranthene ND 
? rene ND 
1 nzo(a)anthracene ND 
Cnrysene ND 
Benzo(b)fluoranthene ND 
1 nzo(k)fluoranthene ND 
1 ,nzo(a)pyrene ND 
Dibenzo(a,h)anthracene ND 
I ‘nzo(g,h,i)perylene ND 
I jeno(l,2,3-cd)pyrene ND 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10 

0.050 
0.050 
0.10 
0.10 

0.050 

ND = Not detected 
Surrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %)* 

Carbazole 96 25 - 157 
I Terphenyl-dl4 99 25 - 157 

G ior advisory purposes only 

Approved by: ku 



TARGET COMPOUND LIST (TCL) ,-7, 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 

Client Sample ID: SD-21-034 

Date Sampled: 02/22/00 

Date Sample Received: 2/23/00 

Matrix: Soil 

Percent Solids: 82 

Laboratory ID: 200115-08 

Date Sample Extracted: 03/01/00 

Date Sample Analyzed: 03/14/00 

Associated Method Blank: PA0301 -B5 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 50 

Concentration in: pg/Kg (ppb) + 

Target Analyte Sample Quantitation 
Concentration Limit R pi ---: 

Naphthalene 
Acenaphthylene 
1 -Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo( a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno( 1,2,3-cd)pyrene 

ND = Not detected 
+ Dry weight basis. 

ND 1000 
ND 2000 
ND 1000 
ND 1000 
ND 1000 
690 200 i. 5)fd 

6900 100 4, ab 
1200 100 g.00 
11000 200 ib.bl 
5300 100 ati. 
4000 100 aus 
2600 100 aid 
2100 200 a5.w 
1100 100 24.00 
1700 100 33.00 
735 200 (P4.OcI 
1500 200 ax.53 
990 100 39.31 

Surrogate Spike Recovery 

( , 

.-I 

Surrogate Compound Recovery(%) QC Limits( %)* 

Carbazole 
p-Terphenyl-dl4 

* for advisory purposes only 

(I 
.fiGj 

22 - 167 
.0--I-” 22 - 167 

0020 

Reported by : Approved by : 

PAH Page 10 ! 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

lient: Tetra Tech NUS 

Client Sample ID: RB-022200 

ate Sampled: 02/22/00 

Date Sample Received: 2/23/00 

atrix: Aqueous 

Laboratory ID: 200115-09 

Date Sample Extracted: 02/28/00 

Date Sample Analyzed: 03/l l/O0 

Associated Method Blank: PA0228-BBl 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 1 

Concentration in: PglL (ppb) 

Target Analyte Sample 
/ Concentration 

Quantitation 
Limit 

Naphthalene ND 
; :enaphthylene ND 

tiethylnapthalene ND 
2-Methylnapthalene ND 
i :enaphthene ND 
I rorene ND 
Fhenanthrene ND 
Anthracene ND’ 
l ioranthene ND 
! , rene ND 
Benzo(a)anthracene ND 
C rysene ND 
I azo@)fluoranthene ND 
Benzo(k)fluoranthene ND 
If+rzo( a)pyrene ND 
1’ oenzo(a,h)anthracene ND 
&nzo(g,h,i)perylene ‘j ND 
Indeno( 1,2,3-cd)pyrene ND 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10 

0.050 
0.050 
0.10 
0.10 

0.050 

T 9 = Not detected 
Surrogate Spike Recovery 

S rogate Compound Recovery( %) QC Limits( %)* 

i -bazole 
p- I’erphenyl-d 14 

* rx advrsory purposes only 

110 25 - 157 
98 25 - 157 

P-sorted by: 

0021 

Approved by: $(J 
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TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD: 8310 

Client: Tetra Tech NUS 

Client Sample ID: SW-13-03Q 

Date Sampled: 02/22/00 

Date Sample Received: 2/23/00 

Matrix: Aqueous 

Laboratory ID: 200115-10 

Date Sample Extracted: 02128100 

Date Sample Analyzed; 03/l l/00 ’ 

Associated Method Blank: PA0228-BB 1 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 1 

Concentration in: pg/L (ppb) 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene 
Acenaphthylene 
1 -Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno( 1,2,3-cd)pyrene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10, 

0.050 
0.050 
0.10 
0.10 

0.050 

ND = Not detected 
Surrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %)* 

Carbazole 
p-Terphenyl-d14 

* for advisory purposes only 

95 25 - 157 
100 25 - 157 

Reported by : Approved by: &/ 

PAH Page 12 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

.lient: Tetra Tech NUS 

Client Sample ID: SD-13-03Q 

ate Sampled: 02/22/00 

Date Sample Received: 2/23/00 

jatrix: Soil 

Percent Solids: 72 

Laboratory ID: 200 115- 11 

Date Sample Extracted: 03/01/00 

Date Sample Analyzed: 03/15/00 

Associated Method Blank: PA0301 -B5 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 30 

Concentration in: pg/Kg (ppb) + 

Target Analyte Sample 
Concentration 

Quantitation 
Limit 

,Naphthalene ND 690 
cenaphthylene ND 1400 

_ Methylnapthalene ND 690 
2-Methylnapthalene ND 690 

?enaphthene ND 690 
’ uorene 330 
Phenanthrene 

140 
3500 69 

Jnthracene 600 69 
uoranthene 7800 140 

k yrene 5900 69 
Benzo(a)anthracene 3200 69 

nysene 3300 69 
:nzo(b)fluoranthene 3000 140 

Benzo(k)fluoranthene 1600 69 
n -nzo(a)pyrene 2500 69 

Ibenzo(a,h)anthracene 1lOJ 140 
Benzo(g,h,i)perylene 2100 140 
,Indeno( 1,2,3-cd)pyrene 1400 69 

b = Not detected 
+ Dry weight basis. 

Surrogate Spike Recovery 

Surrogate Compound Recovery(%) QC Limits( %)* 

Labazole 
p-Terphenyl-d14 

‘or advisory purposes only 

65s 22 - 167 
0 22 - 167 

F- sported by: Approved by: 

PAH Page 13 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 

Client Sample ID: SW-12-034 

Date Sampled: 02/22/00 

Date Sample Received: 2/23/00 

Matrix: Aqueous 

Laboratory 1.D: 200115-12 

Date Sample Extracted: 02/28/00 

Date Sample Analyzed: 03/l l/O0 

Associated Method Blank: PA0228-BB 1 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 1 

Concentration in: pg/L (ppb) 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene 
Acenaphthylene 
1 -Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene ’ 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno( 1,2,3-cd)pyrene 

ND = Not detected 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Surrogate Spike Recovery 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10 

0.050 
0.05cl 
0.10 
0.10 

0.050 

Surrogate Compound 

Carbazole 
p-Terphenyl-d14 

* for advisory purposes only 

Recovery( %) QC Limits{ %)* 

98 25 - 157 
100 25 - 157 

Reported by: 

PAH Page 14 

c- 

‘-: 

Approved by: 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

3lient: Tetra Tech NUS 
Laboratory ID: 200115-13 

Client Sample ID: SD-12-03Q 

late Sampled: 02/22/00 

Date Sample Extracted: 03/01/00 

Date Sample Analyzed: 03/12/00 

Date Sample Received: 2123100 

datrix: Soil 

Associated Method Blank: PA0301-B5 

Final Extract Volume (mL): 1 .O 

Percent Solids: 79 
Dilution Factor: 5 

Concentration in: pg/Kg (ppb) + 

Target Analyte Sample Quantitation 
Concentration Limit 

%aphthalene 
tcenaphthylene 

1 -Methylnapthalene 
2-Methylnapthalene 

’ cenaphthene 
‘luorene 

Phenanthrene 
2nthracene 
‘luoranthene 

ryrene 
Benzo(a)anthracene 
ihrysene 

I .- ~enzo(b)fluoranthene 
Benzo(k)fluoranthene 

: -enzo(a)pyrene 
Gbenzo(a,h)anthracene 

Benzo(g,h,i)perylene 
, rndeno(l,2,3-cd)pyrene 

ND 100 
ND 210 
ND 100 
ND 100 
ND 100 
ND 21 
500 10 
84 10 

1300. 21 
1100 10 
770 10 
780 10 
650 21 
380 10 
720 10 
26 21 
770 21 
390 10 

:D = Not detected 
+ Dry weight basis. 

Surrogate Spike Recovery 

Surrogate Compound Recovery(%) QC Limits( %)* 

carbazole 
,.p-Terphenyl-d14 

for advisory purposes only 

c& 22 - 167 
0 22 - 167 

eported by: 

PAH Page 15 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 

Client Sample ID: SD-l l-034 

Date Sampled: 02/22/00 

Date Sample Received: 2123100 

Matrix: Soil 

Laboratory ID: 200115-14 

Date Sample Extracted: 03/01/00 

Date Sample Analyzed: 03/14/00 

Associated Method Blank: PA030 1 -B5 

Final Extract Volume (mL): 1 .O 

Percent Solids: 81 
Dilution Factor: 20 

Concentration in: PglKg (ppb) + 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene 
Acenaphthylene 
1-Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno( 1,2,3-cd)pyrene 

ND 410 
ND 820 
ND 410 
ND 410 
ND 410 
120 82 
1400 41 
260 41 

2800 82 
2600 41 
1400 41 
1400 41 
1300 82 
710 41 
1200 41 
455 82 
1100 82 
630 41 

ND = Not detected 
+ Dry weight basis. 

Surrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %)* 

Carbazole 
p-Terphenyl-d 14 

* for advisory purposes only 

-\ 
CL 492 22 - 167 

0 22 - 167 

, 

Reported by: 

PAH Page 16 

Approved by : 



TARGET COMPOUND LIST (TCL) 
POLYNUCLGAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

llient: Tetra Tech NUS 

Client Sample ID: SD-1 I-03Qms 

late Sampled: 02/22/00 

Date Sample Received: 2/23/00 

Iatrix: Soil 

Laboratory ID: 200115-14 &?5 

Date Sample Extracted: 03/O 1 /OO 

Date Sample Analyzed: 03/14/00 

Associated Method Blank: PA0301-B5 

Final Extract Volume (rnL): 1 .O 

Percent Solids: 81 
Dilution Factor: 20 

Concentration in: pg/Kg (ppb) + 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene ND 410 
cenaphthylene ND 820 

. -Methylnapthalene ND 410 
’ %I ethylnapthalene ND 410 

..snaphthene ND 410 
uorene 230 82 

Phenanthrene 2600 41 
A nthracene 570 41 

.uoranthene 5200 82 
rjrene 4700 41 
Benzo(a)anthracene 2300 41 

hrysene 2300 41 
’ :nzo(b)fIuoranthene - 2200 82 
Benzo(k)fluoranthene . 1300 41 
.- fnzo( a)pyrene 1900 41 

ibenzo(a,h)anthracene 110 
‘Benzo(g,h,i)perylene 

82 
1700 82 

Jn,deno( 1,2,3-cd)pyrene 1000 41 

D = Not detected 
+ Dry weight basis. 

Surrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %)* 

carbazole 
p-Terphenyl-d14 

j for advisory purposes only 

892 22 - 167 
0 22 - 167 

Approved by: 

_ PAH Page 1 



Client: Tetra Tech NUS 

Client Sample ID: SD-l 1-03Qmsd 

Date Sampled: 02122100 

Date Sample Received: 2/23/00 

Matrix: Soil 

Percent Solids: 81 

TARGET CO’MPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Laboratory ID: 200115-14 MSC) 

Date Sample Extracted: 03/01/00 

Date Sample Analyzed: 03/14/00 

Associated Method Blank: PA0301-B5 

Final Extract Volume (rnL): 1 .O 

Dilution Factor: 20 

Concentration in: pg/Kg (ppb)+ 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene ND 410 
Acenaphthylene ND 820 
1 -Methylnapthalene ND 410 
2-Methylnapthalene ND 410 
Acenaphthene ND 410 
Fluorene 680 82 
Phenanthrene 8200 41 
Anthracene 2000 41 
Fluoranthene 17000 82 
Pyrene 15000 41 
Benzo(a)anthracene 7700 41 
Chrysene 6300 41 
Benzo@)fluoranthene 5200 82 
Benzo(k)fluoranthene 2500 41 
Benzo(a)pyrene 4900 41 
Dibenzo(a,h)anthracene 300 82 
Benzo(g,h,i)perylene 3800 82 
Indeno( 1,2,3-cd)pyrene 2600 41 

ND = Not detected 
+ Dry weight basis. 

Surrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %>* 

Carbazole 3220 22 - 167 
p-Terphenyl-d 14 0 22 - 167 

* for advisory purposes only 

Reported by: Approved by: l/k 

PAH Page 1 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 

Client Sample ID: SW-1 l-034 

late Sampled: 02/22/00 

Date Sample Received: 2/23/00 

datrix: Aqueous 

Laboratory ID: 200115-15 

Date Sample Extracted: 02/28/00 

Date Sample Analyzed: 03/l l/O0 

Associated Method Blank: PAQ228-BBl 

Final Extract Volume (m,L):l.O 

Dilution Factor: 1 

Concentration in: pg/L (ppb) 

Target Analyte Sample Quantitation 
Concentration Limit 

, Naphthalene 
icenaphthylene 
-Methylnapthalene 

Z-Methylnapthalene 
‘,cenaphthene 
luorene 

Phenanthrene 
Anthracene 
‘luoranthene 

A yrene 
Benzo(a)anthracene 

’ lhrysene 
;. ,enzo(b)fluoranthene 
Benzo(k)fluoranthene 
Senzo( a)pyrene 

Gbenzo(a,h)anthracene 
’ denzo(g,h,i)perylene 
i Indeno( 1,2,3-cd)pyrene 

ID = Not detected 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Surrogate Spike Recovery 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10 

0.050 
0.050 
0.10 
0.10 

0.050 

urrogate Compound Recovery( %) QC Lim.its( %)* 

‘arbazole 
-p-Terphenyl-dl4 

for advisory purposes only 

85 25 - 157 
90 25 - 157 

Approved by: 

PAH Page 17 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 

Client Sample ID: SW-lo-03Q 

Laboratory ID: 200115-16 

Date Sample Extracted: 02128100 

Date Sample Analyzed: 03/l l/O0 
Date Sampled: 02/22/00 

Date Sample Received: 2/23/00 

Matrix: Aqueous 

Associated Method Blank: PA0228-BBI 

Final Extract Volume (mL):l .O 

Dilution Factor: 1 

Concentration in: pg/L (ppb) 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene 
Acenaphthylene 
1 -Methylnapthalene 
2 -Methylnapthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno(l,2,3-cd)pyrene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10 

0.050 
0.050 
0.10 
0.10 

0.050 

ND = Not detected 
Surrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %)* 

Carbazole 
p-Terphenyl-dl4 

* for advisory purposes only 

99 25 - 157 
100 25 - 157 

Reported by: 
4 

I J Approved by: @ 

PAH Page 18 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Xent: Tetra Tech NUS 

Client Sample ID: SD-lo-03Q 

)ate Sampled: 02/22/00 

Date Sample Received: 2/23/00 

Iatrix: Soil 

Percent Solids: 83 

Laboratory ID: 20011517 

Date Sample Extracted: 03/01/00 

Date Sample Analyzed: 03/14/00 

Associated Method Blank: PA0301-B5 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 60 

Concentration in: pg/Kg (ppb) + 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene 
zenaphthylene 
Methylnapthalene 

2-Methylnapthalene 
A : :enaphthene 
; uorene 
Phenanthrene 
Anthracene 

uoranthene 
1 jrene 
Benzo(a)anthracene 

nysene 
1, nzo(b)fluoranthene 
Benzo(k)fluoranthene 
P?nzo(a)pyrene 
: benzo(a,h)anthracene 
benzo(g,h,i)perylene 
lndeno( 1,2,3-cd)pyrene 

1 I = Not detected 
+‘Dry weight basis. 

ND 
ND 
ND 
ND 
ND 
ND 
1800 
1500 
7900 
7900 
6000 
4500 
4200 
1900 
3700 
1805 
3900 
2100 

Surrogate Spike Recovery 

1200 
2400 
1200 
1200 
1200 
240 
120 
120 
240 
120 
120 
120 
240 
120 
120 
240 
240 
120 

Surrogate Compound Recovery( %) QC Limits( %)* 

Cdbazole CL& 22 - 167 
p-Terphenyl-d 14 0 22 - 167 

? or advisory purposes only 

P-ported by: Approved by : 

PAH Page 19 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 
Laboratory ID: 200115-18 

Client Sample ID: SW-09OSQ 

Date Sampled: 02/22/00 

Date Sample Received: 2/23/00 

Matrix: Aqueous 

Date Sample Extracted: 02/28/00 

Date Sample Analyzed: 03/l l/O0 

Associated Method Blank: PA0228-BBl 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 1 

Concentration in: pg/L (ppb) 

Target Analyte Sample 
Concentration 

Quantitation 
Limit 

Naphthalene 
Acenaphthylene 
I-Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Fluorene 
Phenanthrene ’ 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo( a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno( 1,2,3-cd)pyrene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10 

0.050 
0.050 
0.10 
0.10 

0.050 

ND 
Surrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %)* 

Carbazole 
p-Terphenyl-d 14 

* for advisory purposes only 

91 25 - 157 
94 25 - 157 

Reported by : Approved by : tv 

PAH Page 20 



TARGET COMPOUND LIST (TCL) 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Yient: Tetra Tech NUS 

Client Sample ID: SD-09-03Q 

late Sampled: 02/22/00 

Date Sample Received: 2/23/00 

latrix: Soil 

Percent Solids: 82 

Laboratory ID: 20011519 

Date Sample Extracted: 03/01/00 

Date Sample Analyzed: 03/12/00 

Associated Method Blank: PA0301 -B5 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 5 

Concentration in: pg/Kg (ppb) + 

Target Analyte Sample Quantitation 
Concentration Limit 

Naphthalene ND 
cenaphthylene ND 
!Methylnapthalene ND 

2-Methylnapthalene ND 
4 A eenaphthene ND 

~ uorene ND 
‘ii henanthrene 440 
,A.nthracene 88 

iuoranthene 990 
. . yrene 660 
Benzo(a)anthracene 490 
’ hrysene 500 

:nzo(b)fluoranthene 400 
Benzo(k)fluoranthene 210 
Rsnzo(a)pyrene 440 

ibenzo(a,h)anthracene ND 
‘Benzo(g,h,i)perylene 470 
h$eno( 1,2,3-cd)pyrene 210 

100 
200 
100 
100 
100 
20 
10 
10 
20 
10 
10 
10 
20 
10 
10 
20 
20 
10 

D = Not detected 
+’ Dry weight basis. 

Surrogate Spike Recovery 

Surrogate Compound 
I 

Recovery( %) QC Limits( %)* 

-arbazole cl 220 22 - 167 
p-Terphenyl-d 14 0 22 -167 

For advisory purposes only 

Sported by: . Approved by : .~ 
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APPENDIX C 

Support Documentation 



/ 

SDG Narrative 

The enclosed data package is in response to Tetra Tech NUS, NAWC Warminster 
Project, Project No. CT0252, SDG No. SWO803. Under this SDG there are 23 PAH analyses 
for 10 aqueous and 9 soil samples which were received at Ceimic Corporation on February 23, 
2000. 

This data package includes the analyses for the following sample from SDG No. 
SWO803: 

(1) Client ID Ceimic ID Analysis 

SW-OS-03Q 
SD-08-03Q 
SW-07-03Q 
SD-07-03Q 
SW-06-03Q 
SD-06-03Q 
SW-21-03Q 
SD-21-03Q 
RB-022200 
SW-13-03Q 
SD-13-03Q 
SW-12-034 
SD-12-03Q 
SD-1 l-034 MS/MSD 
SW-1 l-034 MS/MSD 
SW-lo-03Q 
SD-lo-034 
SW-OS-03Q 
SD-09003Q 

200115-01 PAH 
200115-02 PAH 
20011503 PAH 
200115-04 PAH 
200115-05 PAH 
200115-06 PAH 
200115-07 PAH 
200115-08 PAH 
200115-09 PAH 
200115-10 PAH 
200115-l 1 PAH 
200115-12 PAH 
200115-13 PAH 
200115-14 MS/MSD PAH 
200115-15 MS/MSD PAH 
200115-16 \PAH 
200115-17 PAH 
200115-is PAH 
200115-19 PAH 

The submitted data covers the analyses of the PAH fraction and its associated blanks and 
QA/QC. CEIMIC would like to highlight the following points pertaining to the analyses 
performed for this case: 

(2) Sample Receipt 

All samples were received intact ‘and properly preserved. 

The cooler temperatures upon receipt are annotated on the Chain of Custodies and on the 
Ceimic Sample Receiving Checklist. 



(3) Instrumentation and Column Identification 

The following instruments were used for the analyses: 

GC Analysis 

A. PAH 

HPLC-1: PAH (83 10) LCl : Waters Millennium HPLC using 15.0 cm x 4.6 mm 
LC-PAH column. 

- 

(4) Sample Informatioh 

A. PAH Fraction Method 8310 

All sample extracts were analyzed by HPLUPhotodiode Array Detection (PDA). 
The PDA provides the ultraviolet (UV) spectra of chromatographic peaks in order to 
compare them with the standard spectra of target analytes thereby providing the 
ability to positively confirm the presence of target analytes using spectral matching. 
PAH’s are confirmed when the UV spectrum of a chromatographic peak that elutes 
in the retention time window of a PAH match the W spectrum of the 
corresponding PAH. The UV spectra of PAH’s detected in the sample were 
compared to the reference spectra of PAH standards stored in the library computer. 
The matching spectra are printed out and provided in the data package directly 
behind each sample quantitation report. Only positively matching spectra are 
provided for confirmation. Chromatographic peaks eluting in the retention time 
window of PAH’s are not positively identified if the spectra do not match. 
Therefore non-matching spectra are not provided in the data package. 

i-. 

r-“. 

7.. 

Soil matrix spike and matrix spike duplicate recoveries of sample SD-l l-034 are 
outside the QC limits, due to matrix interference. The sample contains large 
amounts of target analytes and is apparently also nonhomogenious. The MS/MSD 
had to be analyzed at a 20X dilution. At this dilution, the concentration of the 
added matrix spike is below the detection limit. Also, surrogate recoveries are 
outside the QC limits because of coelution. 

r -, 

r- 
Terphenyl surrogate in the soil samples was masked by matrix and carbazole 
surrogate coeluted with carbazole in the sample. Aqueous sample surrogates were 
unaffected. -‘I 

A new ICAL 03 13B was needed. For samples analyzed on 03/14/00 the retention 
times were updated from the continuing calibration verification CCAL 03 14A. 

Naphthalene eluted a few seconds early in CCALO3 10K. Naphthalene was not 
detected in any of the samples. 



I 

Deviation from the SOW 

None other than specified above. 

End of SDG Narrative 

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 computer-readable data 
submitted on diskette has been authorized by the Laboratory Manager or his designee, as verified 
by the following signature. 

-++-Q-.3+tL 
Neil Pothier, Laboratory Manager 
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LABORATORY CONTROL SAMPLE SUMMARY 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Ceimic Project: 200115 

Client: Tetra Tech NUS Date Sample Extracted: 02/28/00 

Blank Spike ID: PA0228-LCSl Date Sample Analyzed: 03/l l/O0 

Matrix: Aqueous Associated Method Blank: PA0228-BBl 

Concentration in: PglL (ppb) 

Spike Compound Spike 
Added 

Blank Spike 
Result 

Blank Spike 
Recovery( %) 

QC Limits( %)* 

Naphthalene 2.00 1.8 89 43 - 125 
Acenaphthylene 4.00 3.3 
1 -Methylnapthalene 2.00 2.1 
2-Methylnapthalene 2.00 1.7 
Acenaphthene ‘2.00 1.8 
Fluorene 0.40 0.35 
Phenanthrene 0.20 0.18 
Anthracene 0.20 0.15 
Fluoranthene 0.40 0.36 
@rene 0.20 0.21 
Benzo(a)amhracene 0.20 0.18 
Chrysene 0.20 0.19 
Benzo(b)fluoranthene 0.40 0.38 
Benzo(k)fluoranthene 0.20 0.19 
Benzo(a)pyrene 0.20 0.13 
Dibenzo(a,h)authracene 0.40 0.37 
Benzo(g,h,i)perylene 0.40 0.34 
Indeno( 1,2,3-cd)pyrene 0.20 0.17 

82 49 - 125 
100 43 - 125 
87 43 - 125 
89 43 - 130 
88 53 - 125 
91 52 - 129 
73 54 - 125 
89 42 - 125 

100 55 - 125 
90 39 - 135 
96 59 - 134 
95 31- 137 
94 60 - 129 
66, 52 - 125 
91 51 - 125 
86 53 - 125 
86 55 - 125 

* for advisory purposes only 
Surrogate Spike Recovery 

Surrogate Compound Recovery(%) QC Limits( %)* 

Carbazole 
p-Terphenyl-d14 

* for advisory purposes only 

98 25 - 157 
100 25 - 157 

OG35 

Reported by : Approved by: 

PAH Page 22 



LABORATORY CONTROL SAMPLE SUMMARY 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Ceimic Project: 200 115 

Client: Tetra Tech NUS Date Sample Extracted: 03/01 /OO 

Jank Spike ID: PA0301-LCS5 Date Sample Analyzed: 03/l l/O0 

Matrix: Soil Associated Method Blank: PA0301 -B5 

Concentration in: pg/Kg (ppb) 

pike Compound Spike 
Added 

Blank Spike 
Result 

Blank Spike 
Recovery( %) 

QC Limits( %)* 

>I .aphthalene 
Acenaphthylene 
’ ,Methylnapthalene 

.Methylnapthalene 
Acenaphthene 
,=htorene 

renanthrene 
nnthracene 
rFhroranthene 

qrene 
,. znzo(a)anthracene 
Chrysene 
‘-:nzo(b)fluoranthene 

qnzo(k)fluoranthene 
‘Benzo(a)pyrene 
,nibenzo(a,h)anthracene 

:nzo(g,h,i)perylene 
Illdeno( 1,2,3-cd)pyrene 

,* for advisory purposes only 

67.0 43 65 33 - 135 
130 84 65 39 - 135 

67.0 43 64 33 - 135 
67.0 42 62 33 - 135 
67.0 44 65 33 - 140 
13.0 8.6 66 43 - 135 
6.70 4.8 72 42 - 139 
6.70 3.9 58 44 - 135 
13.0 10.0 77 32 - 135 
6.70 6.2 93 45 - 135 
6.70 5.0 75 29 - 145 
6.70 5.1 .77 49 - 144 
13.0 11 82 25 - 147 
6.70 5.1 76 50 - 139 
6.70 3.7 55 42 - 135 
13.0 10 79 41- 135 
13.0 9.3 72 43 - 135 
6.70 5.0 70 45 - 135 

Surrogate Spike Recovery 

,- ‘arrogate Compound Recovery( %) QC Limits( %)* 

Carbazole 
Terphenyl-d 14 

* for advisory purposes only 

88 22 - 167 
86 22 - 167 

Approved by: 

PAH Page 2 



MATFUX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 
Matrix Spike ID: 200115-14 MS/MSD 

Client Sample ID: SD-1 l-034 
Date Sample Extracted: 03/01/00 

Date Sampled: 02/22/00 
Date Sample Analyzed: 03/14/00 

Associated Method Blank: PA0301 -B5 
Date Sample Received: 2/23/00 

Matrix: Soil 
Final Extract Volume @IL): 1 .O 

Dilution Factor: 20 
Percent Solids: 81 

Concentration in: pg/Kg (ppb) + 

Spike Compound 
Matrix Spike QC Limits( %)* 

Spike Added Matrix Spike Duplicate RpD( %) ____________________ 
Recovery( %) Recovery( %) RPD Recovery 

Naphthalene 1600 0 
Acenaphthylene 3300 0 
I-Methylnapthalene 1600 0 
2-Methylnapthalene 1600 0 
Acenaphthene 1600 0 
Fluorene 330 35 
Phenanthrene 160 794 
Anthracene 160 194 
Fluoranthene 330 724 
Pyrene 160 1330 
Benzo(a)anthracene 160 575 
Chrysene 160 563 
Benzo(b)fluoranthene 330 267 
Benzo(k)fluoranthene 160 355 
Benzo(a)pyrene 160 463 
Dibenzo(a,h)anthracene 330 21 
Benzo(g,h,i)perylene 330 191 
Indeno( 1,2,3-cd)pyrene 160 257 

0 0.0 20 33 - 135 
0 0.0 20 39 - 135 
0 0.0 20 33 - 135 
0 0.0 20 33 - 135 
0 0.0 20 33 - 140 

172 99.1 20 43 - 135 
4290 103.1 20 42 - 139 
1100 112.0 20 44 - 135 
4170 103.9 20 32 - 135 
7780 104.6 20 45 - 135 
3980 108.7 20 29 - 145 
3040 91.8 20 49 - 144 
1180 81.1 20 25 - 147 
1140 65.7 20 50 - 139 
2290 86.0 20 42 - 135 

76 88.6 20 41 - 135 
842 77.5 20 43 - 135 

1240 85.8 20 45 - 135 

* for advisory purposes only 
ND = Not detected 

Surrogate Spike Recovery 

Surrogate Compound Matrix Spike 
Recovery(%) 

Matrix Spike 
Duplicate 
Recovery(%) 

QC Limits( %)* 

Carbazole ’ 892 3220 22 - 167 
p-Terphenyl-d14 0 0 22 - 167 

* for advisory purposes only 
0037 

Reported by: . 5 Approved by : 

PAH Page 23 



MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS 

Jient Sample ID: SW-1 l-03Q 

Date Sampled: 02/22/00 

late Sample Received: 2/23/00 

Matrix: Aqueous 

Matrix Spike ID: 200115-15 MS&SD 

Date Sample Extracted: 02/28/00 

Date Sample Analyzed: 03/l l/00 

Associated Method Blank: PA0228-BB 1 

Final Extract Volume (mL): 1 .O 

Dilution Factor: 1 

Concentration in: pg/L (ppb) 

-pike Compound 
Matrix Spike QC Limits( %)* 

Spike Added Matrix Spike Duplicate RpD( %) 
Recovery(%) Recovery( %) 

---~~~ ___________ 
Recovery 

Japhthalene 2.00 19 
Acenaphthylene 4.00 19 

’ -Methylnapthalene 2.00 20 
-Methylnapthalene 2.00 19 

Acenaphthene 2.00 23 
“luorene 0.40 21 

henanthrene 0.20 24 
Anthracene 0.20 20 

, FIuoranthene 0.40 26 
yrene 0.20 25 

t ;enzo(a)anthracene 0.20 30 
Chrysene 0.20 29 
ienzo(b)fluoranthene 0.40 24 
:enzo(k)fluoranthene 0.20 24 

Benzo(a)pyrene 0.20 20 
3ibenzo(a,h)anthracene 0.40 22 
;enzo(g,h,i)perylene 0.40 27 

-mdeno( 1,2,3-cd)pyrene 0.20 24 

78 
79 
86 
75 
85 
82 
93 
74 
92 
93 
93 
97 
91 
86 
77 
85 
94 
88 

120.3 20 
122.3 20 
122.8 20 
118.2 20 
115.5 20 
117.5 20 
119.3 20 
116.1 20 
111.9 20 
116.6 20 
115.3 20 
109.2 20 
116.8 20 
113.8 20 
118.7 20 
116.6 20 
111.9 20 
115.7 20 

43 - 125 

for advisory purposes only 

49 - 125 
43 - 125 
43 - 125 
43 - 130 
53 - 125 
52 - 129 
54 - 125 
42 - 125 
55 - 125 
39 - 135 
59 - 134 
31 - 137 
60 - 129 
52 - 125 
51 - 125 
53 - 125 
55 - 125 

Surrogate Spike Recovery 

Surrogate Compound Matrix Spike 
Recovery( %) 

Matrix Spike 
Duplicate 
Recovery( %) 

QC Limits( %)* 

Carbazole 
n-Terphenyl-d14 

25 - 157 
;z z;’ 25 - 157 

for advisory purposes only 

Approved by : 

PAH Page 24 



METHOD BLANK 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS Ceimic Project : 200 115 

Blank ID: PA0228-Bl Date Sample Extracted: 02/28/00 

Matrix: Aqueous Date Sample Analyzed: 03/l 1 /OO 

Concentration in: pg/L (ppb) 

Target Analyte Sample 
Concentration 

Quantitation 
Limit 

Naphthalene 
Acenaphthylene 
1-Methylnapthalene 
2-Methylnapthalene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene _ 
Benzo(a)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno(l,2,3-cd)pyrene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.50 
1.0 

0.50 
0.50 
0.50 
0.10 

0.050 
0.050 
0.10 

0.050 
0.050 
0.050 
0.10 

0.050 
0.050 
0.10 
0.10 

0.050 

ND = Not detected 
Surrogate Spike Recovery 

Surrogate Compound Recovery( %) QC Limits( %)* 

Carbazole 
p-Terphenyl-d 14 

* for advisory purposes only 

95 25 - 157 
96 25 - 157 

Reported by: Approved by : 

PAH Page 1 
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METHOD BLANK 
POLYNUCLEAR AROMATIC HYDROCARBON 

SW846 METHOD 8310 

Client: Tetra Tech NUS Ceimic Project: 200115 

Blank ID: PA0301-B5 Date Sample Extracted: 03/O l/00 

tiatrix: Soil Date Sample Analyzed: 03/l l/00 

Concentration in: pg/Kg (ppb) 

‘arget Analyte Sample 
Concentration 

Quantitation 
Limit 

1, Japhthalene 
Acenaphthylene 

-Methylnapthalene 
.Methylnapthalene 

Acenaphthene 
( ‘=luorene 

lenanthrene 
nnthracene 
Fhtoranthene 

yrene 
- enzo(a)anthracene 
Chrysene 
‘- 9rzo(b)fluoranthene 

:nzo(k)fluoranthene 
Benzo(a)pyrene 
nibenzo(a,h)anthracene 

:nzo(g,h,i)perylene 
iIldeno( 1,2,3-cd)pyrene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

17 
33 
17 
17 
17 

3.3 
1.7 
1.7 
3.3 
1.7 
1.7 
1.7 
3.3 i 
1.7 
1.7 
3.3 
3.3 
1.7 

“‘3 = Not detected 
Surrogate Spike Recovery 

: rrogate Compound Recovery(%) QC Limits( %)* 

Carbazole 82 22 - 167 
I: I’erphenyl-d14 

* for advisory purposes only 

82 22 - 167 

I 

0041 

F lorted by: Approved by: Ik/ 
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TO: 

FROM: 

SUBJECT: 

Tetra Tech NUS, Inc. INTERNAL CORRESPONDENCE 

PHIL-14242 

GARTH GLENN DATE: June 2,200O 

JAMES LUCCHESE COPIES: 

INORGANIC DATA VALIDATION -TOTAL MERCURY 
CT0252, NAWC WARMINSTER, PENNSYLVANIA 
SDG NO. BR087 

FILE 

SAMPLES: G/Aqueous 
RB-022300 
SW-01 -03Q 
SW-02-03Q 

S/Solid 
SD-01 -03Q 
SD-02-03Q 
SD-03-03Q 
SD-04-03Q 

SW-03-03Q 
SW-04-03Q 
SW-0503Q 

SD-05-03Q 
SS-Oi-03Q 
SS-02-03Q 

OVERVIEW 

The sample set for the CT0252, NAWC Warminster, PA? LAB ID OOBR082, consists of 5 aqueous 
environmental samples, (designated SW), one rinsate blank (designated RB-) and 7 solid environmental 
samples, (designated SD-). All samples were analyzed for total mercury. 

The samples were collected by Tetra Tech NUS, Inc. on February 23, 2000 and analyzed by Brooks 
Rand, Ltd. (BRL). 

The analyses for total mercury in water were conducted using EPA Method 1631, Revision B. The 
analyses for total mercury in soil were conducted using the proprietary BRL Method BR-0002. 

SUMMARY 

All analytes were successfully analyzed in all samples. The findings offered in this report are based upon 
a general review of all available data including data completeness, holding times until analysis, calibration 
data, laboratory and field quality control blank results, laboratory quality control sample (LCS) recoveries, 
matrix spike recoveries, laboratory duplicate results, and analyte quantitation. 

Areas of concern with respect to data quality are listed on the following page. 



PHIL-14242 
Garth Glenn 
June 2,2000- Page 2 

MINOR PROBLEMS 
---. 

l The holding time from date of collection to preparation for the soil samples exceeded the required 28 
day period for mercury analysis by 14 to 16 days. Affected positive and nondetected results have 
been qualified estimated, (JIUJ), respectively. - 

l The Relative Percent Difference (RPD) for laboratory duplicates with values less than five times the 
Contract Required Detection Limit (CRDL) exceeded the rt2xCRDL quality control (QC) limit for 
mercury in the soil matrix. Affected positive results were qualified estimated, (J), due to this problem 
and other QC exceedences. 

EXECUTIVE SUMMARY 

Laboratory Performance: Holding times were exceeded for all soil samples. 

Other Problems Affecting Data Quality: The laboratory duplicate RPD exceeded the QC limit. 
.- 

The data for these analyses were reviewed with reference to the EPA “National Functional Guidelines for 
Inorganic Data Review!‘, February 1994 revision, as amended for use within EPA Region 3, and the Naval 
Facilities Engineering Support Center (NFESC) guidelines entitled “Naval Installation Restoration 
Laboratory Quality Assurance Guide” (Interim Document; February, 1996). 

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 NFESC Guidelines and the Quality Assurance Project Plan (QAPjP).” 

James Lucchese 
CLEAN Data Validator 

.“_ 

Tetra Tech NUS, Inc. 

Russell Sloboda 
CLEAN Data Validation Quality Assurance Officer 

Attachments: 

- 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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APPENDIX A 

Qualified Analytical Results 



Appendix A 
Analytical Results for Mercuty Analysis of Aqueous Samples 

CT0252 Warminster, PA 

- 

INORGANICS ----- 
Mercury 

RESULT 
V!!! 
0.2 





Appendix A 
Analytical Results for Mercury Analysis of Sediment Samples 

CT0252 Warminster, PA 

- 

-INORGANICi?- -____ 
Mercury 

DATA~UM~M~TTNUS~BRO~~~SEDIMENT.XIS 1 

-3 ! 1 1 1, I i 1 ! 1 .i i I 



Ipp~- -“:-I A 
_ 

Analytical Results for Mercury Analysis of Sediment Samples 

CT0252 Warminster, PA 

QC Sample Type: 
Percent Moisture __-. 

__--. -- 
INORGANICS 



Data Qualifiers: 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 

Database source file: C:\PROJECTS\WARM~DV_200120\M~TTNUS02BSEDIMENT.DBF data retrieved on: 05/02/00 

DATA~SUM~M~TTNUS~BR087~SEDIMENT.xls 3 



APPENDIX B 

Results as Reported by the Laboratory 



.  

:  I .  

-_ U.S.. EPA - CLP * 

1 
‘. INORGANIC &ALYSIS DATA SHEET 

,- 
,EPA SAMPLE 

I. \ 
Lab Name: &,@X)&nfiop Lv 

*. 
Lab Code: ' Case No.:' 

Matrix (soil/water): WE& 
.', 

Zevel (low/med): 

% Solids.: . * 

Cont&t &Z& Jjq-70 z&J “@S-O3$f 
- 

SAS No.: SDG No.:. - 
Lab Sample ID: oo$@;E;7-o i -- 

Date Received: 

. 
concentration Units (ug;L or mg/kg dry weight): fl 

c - 
I -4 

C !AS No. Analyte.. Concentration Q 

'429-90-5 
‘440-36-o 
‘440-38~2 
‘440-39-3 
‘440-41-7 
‘440-43-g 
r440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-C 
7440-09-7 
7782-49-r 
7440-22-‘1 

. 

. . 

. . 

. . 

. . 
I 

. . 

. , 

Aluminum 
Antimony: 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromiuf;;Z 
Cobalt 
Copper- 
Iron - 
Lead - 
Magn- 
Manganese 
Mercury- 
Nickel 
Potassiur 

il 

? 

ii 
!. Selenium 
$ Silver . 

7440-23-S Sodiumr - 7440-28-o Thallis 
7440-62-2 Vanadium: 
7440~66-6 Zinc 

Cyanide . - 

I 

, 

. 

- 
H 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 

. . -._ 

I 

-- 

Texture: * _ 

Artif acts: _c____ 

Color Before: 

Color After: 

Comments: 

Clarity Before: 

Clarity After: 

.t--, 
. 

. . 

. . 

FORM h - IN 
13 

;-; 



. : 
*. U.S.. EPA - CLP . : 
. 

1 
INORGANIC &ALYSIS DATA SHBET 

EPA S&WE 
'. .- 

IJab Name: ~~0~~ @f%@p L* contract zcz&s- ?q-~m4m 
~~-llS+-@3C$ 

-. 
I - 

Lab Code: l Case No.:' SAS No.: SDG No.:' 
, 

Xatrix (soil/water): N Lab Sample ID: wcii22-03- 
.', 

Zevel (low/med):' Date Received: (y4a 82 

. % Solids: . - 
- , 

Concentration Units (ugjL or mg/kg dry weight): It IL 
4- 

. . 

- 

CP 

77 
71 
71 
74 
7d 
7s 
7 
7 
7 
7 
7 
7 
7 
7 
7 
'j c 1 c 
. 
. 

iS No. Analyte.. 

129-90-5 
140-36-o 
340-38-2 
440-39-3 
440-41-7 
440-43-s 
440-70-Z 
440-47-r 
440-48-A 
440-50-l 
439-89-j 
439-92-: 
'439-95-a 
'439-96-: 
'439-97- 
7440-02- 
7440-09- 
7782-49- 
7440-22- 
7440-23- 
7440-28- 
?440-62- 

Aluminum 
Antimony: 
Arsenic 
3arium - 
3erylliua 
3admium 
Zalcium- 
2hromiuK 
Cobalt 
Copper- 
Irony - 
Lead - 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potas& 

1 
4 
5 
6 
0 
7 
2 Selenium 
n'4 ,Silver - 

Sodium- 
-0 ThalliF 
-2 Vanadium: 

7440-66-6 Zinc 
Cyan- 

Concentration 

- 

M’ 

- 

- 

- 
- 

-- - 

-- - 

i ; 

. 

- 

-, 

- 

- 
- 

- 

- 

-’ - 

- 

- 

- ‘. - 

Color Before: Clariiy Before: 

Color After: Clarity After: 

' Comments: 

. . 

I 

Texture: e 

Artifacts:.- 
. 

. . - 
i 

: 

. . 

. 

\ 



. 

*. U.S.. EPA - CLP . 
I__ 

1 ,EPA SAM&E 
‘. INORGANIC &ALYSIS DATA SHEET I--- 

Lab Name: $f!.@&&&~r) ‘L;cp 
. . . 

Contract:GiopB-.*-?7@-{2~ I ~bd63u03 Z- y. . . . 
Lab Code: l Case No.:' SAS No.: SDG No.: 

. 
Matrix (soil/water): QM Lab Sample ID: &x3 R- 08-J *5 y 

:,, ._ . . 
'Level (low/med): Date Received: cL[-Z(c-(d! c_j 

% Solids: . * 

. . 

_ . 
Concentration Units (ug/L or mg/kg dry weight): 

-4 
fl L 

l- 

AS No. Analyte.. Concentration 
-T- 

Q M, ,-- 

-.- 
429-90-5 
440-36-o 
440-38-2 
440-39-3 
'440-41-T 
'440-43-S 
'440-70-Z 
r440-47-r 
1440-48-d 
7440-50-I 
7439-89-( 
'439-92-I 
r439-95-* 
?439-96- 
7439-97- 
7440-02- 
7440-09- 
7782-49- 
7440-22- 
7440-230 
7440-28; 
j440-62- 

Aluminum- 
Antimony- 
irsenic 
3arium - 
3erylliux 
tradmium 
Calcium- 
Chromiuf;r 
Cobalt - 
Copper- - 6 Iron 

I 1 Lead " '1 I -I I 
4 Magnesium 
5 Manganese 
6 Mercury 
0 Nickel- 
7 Potassium 
,2 Selenium- 
;4 Silver 
.5 Sodium- 
-0 Thallis 
-2 Vanadium: 7440~6676 Zinc 

Cyanide . - 

. ‘I I-I 

- 
1. - 

-/ - 
- 

- 
- 

- 

.- 

Color Before: 

Color After: 

Clarity Before: 

Clarity After: 

. * 
Texture:" -c _ 

Artifacts: -~ 

Comments: 

---- . . . . 
. 



. 
: 

*. U.S.. EPA - CLP . 

1 

'. INORGANIC A$ALYSIS DATA SHiET 
._. 

5ab Name: ARncl/ 1s Contract: 

,EPA SAMPLE 
.- 

I S~co7-03 q 
- -. 

'Lab Code: ' Case No.:' 

l?atrix (soil/water): CC>*, 

SAS'No.: SDG No.: - - 

Lab Sample ID: sorSm%T*y 
. ‘. 

Zevel (low/med): Date Received: .e 
% Solids: , * 

Concentration Units (ug/L or,mg/kg dry weight): 

Concentration CAS No. jlnalyte.. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 

[7440-43-! 

Alumin,um- 
Antimony- 
Arsenic 
Barium - 
BeryllE 1 

I 3admium 
2alcium- 11 2hromiuF 

1 17440-70-2 
17440-47-3 

440-48-4 
'440-50-8 
'439-89-6 
'439-92-l 
1439-95-4 
7439-96-5 
7439-97-6 
7440-02-C 
7440-,09-7 
7782-49-i 
7440-22-L 
7440-23-i 
7440-28-i 

Q M 
- 

I 
-- - - - 

I 
Coba1.t - - I-1: ', 7 

7 
7 
7 Lead " . 
4 c Manganese m I Mercury . 1 Nickel - 

' PotassE 
! Selenium- 
L Silver 
5 Sodium 
3 Thal1i.F 

7440-62-2 Vanadium: 
7440-66-6 Zinc 

B. .I 
. 

- 
- 

- - 

- 
- 

I Cyanide . - 
I 

I 

Color Before: Clarity Before: 

Color After: Clarity After: 

Texture: - _ 

Artifacts: 
. 

Comments': 
. 

. 

. . . 
., . 

. . 
,i \ 

FORM I .- IN 2 

I xi 



. 

*. . U.S. EPA - CLP . 

1 
. INORGANIC GALYSIS DATA SHiET 

.EPA SAMPLE'--. 

. . . 
Lab Name: !@J&a& &wJ cm Contract~~--Q-*7tpW@ Q-0'+% 

/ 
b 

. . . 
Lab Cdde: ' Case No.:' SAS No.: SDG No..: -' - 
Matrix (soil/water): WM -Lab Sample ID: ~f&og?~~ -' 

. ‘. 
'Level (low/med): 

% Solids: . * 

.r__ 

Concentration Units (ug/L or mg/kg dry weight)': 

Jnalyte., 
I 
Concentration 3AS No. 

129-90-5 
340-36-O 
440-38~2 
440-39;3 
440-41-7 
440-43-g 
440-70~2 
440-47-z 
440-48-d 
440-50-E 
439-89-f 
'439-92-: 
'439-95-1 
r439-96-! 
?439-97- 
7440-02- 

kluminum 
antimony- 
Arsenic 

-- 

Barium T 
Beryllium 
Cadmium 7 
Calcium'- - 
Chromiur1 

k' Cobalt -\ 
\ 3 Copper'-- I 1 
I 

-- - 
5 Iron 

I LlLead ~ . 

744 
778 
744 

6 Mercury 
0 Nickel 

I 

-- 

O-09-7 Potassium - 
2-49-2 Selenium 
O-22-4 Silver - - 

',, . I I- 

I- 
lel I- - 
I_/ l- - - . 

- 
- 
- 
- 
4 

. . 7-. 

1 

7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Sodium 
Thallic 
Vanadium: 
Zinc 

. Cyanide . - 
I I 1-t .* I- . -. 

Texture.: - -c- . Color Before: Clarity Before: 
. 

\ Color After: 

Comments: 

Clarity After: Artifacts: -=7 
. 

- . _ - 
?--- . , . . . I \ 

/ 
. ’ 

FoRM I r 8” . . 



. 
: 

. . u&EPA-CLP . ,. 
. 

1‘ ,EPA SAMPLE 
. . . INORGANIC A;jALYSIS DATA SHEET ;- 

._. 
Lab Name: &is& p-k bJp L'(? Contract&pti4-7a.-izta I 

u3--~z3m 
- 

- .  

Lab Cdde: l ~ ‘+ Case No. : SAS No.: SDG No.: - - 

Matrix (soil/water): tih*R * 
. . . 

Zevel (low/med): 

i- 

i 

I 

Lab Sample ID: (ZK%@%~ -\( 

Date Received: 07-(z;r!a 

Solids: . - 
- . 

Concentration Units (ug;L or mg/kg dry weight): 

. . 

\, 

I 
- 
C. AS No. Analyte.. Concentration C 

I 7429-90-5 Aluminum 
I 7440-36-o Antimonv- I I 

17440-38~2 Arsenic*- 
7440;39-3 Barium 

-- 
\ 7440-41-7 Beryllium - 

7440-43-g Cadmium I 
,I . 7440-70-2 Calcium: 

I 

. I 
I 

Q M I 
- 
- 
- 
- 
- 
- 
- 

I - - 7440-47-3 Chromiuc- 
- 

7440-48-4 Cobalt 
7440-50-8 Copper- 

- 
- 7439-89-6 Iron I - 

7439-92-l Lead * 

- 

7439-95-4 Magnesium 

- 

7439-96-5 

I- 

- 
Manganese 

7439-97-6 Mercury 012 

- 

- 
7440-02-o Nickel- - . 
7440-09-7 PotassXiZ 

- 

7782-49-2 Selenium 
- 

7440-22-.4 Silver - - -- 
7440-23-5 Sodium 

:I 

- - 
- I cyaniae . - -Ii I- - 

I I 1-r .. I- 

. . 

I 

Color Before: Clarity Before: 
. . 

Texture: - 

Color After: 

Comments: 

Clarity After: Artifacts: _ _ 
. 

- 

. 
. 

. 

. . 

6’. 

FORM I .- IN 
I--. n 



*. U.S. EPA - CLP 
\ 

. ,I 

1’ ,EPA SAM&-- 
. . INORGANIC &ALYSIS DATA SHiET . 

w&Ls 9-13~3 LT$ - 
Y. 

Lab Name: M Contract:&q7&~~-7cx+zti I 
zz+ 

. . 
Lab Code: ' Case No.:' SAS No.: SDG No.: - 

Matrix (soil/water): ~O(L 
-1 

Lab Sample ID: 00%~~~~~ 1 
:. I 

Zevel (low/med): Date Received: (3-+-+ r-. 

% Solids: 

. . 

i- 

8SEl 
: 

Concentration Units (ug/L or mg/kg dry weight): 

I CAS No. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-4X-7 
7440-43-S 
7440-70-z : 
7 440-47-r 
7 '440-48-L 
'i '44.0-50-Z 
i 1439-89-l c 4 7439-92-: I 7439-95-s . 7439-96- 
7439-97- 
7‘440-02- 
7440-09- 
7782-49- 
7440-22- 
7440-23- 

! t 
i I 
3 - 1 
5 I - 
1 Lead + . 
4 Magnesium 
5 Manganese 
6 Mercury - 5ma7 
0 Nickel g ,L : 

7 PotassE 
~2 Selenium 
:4 Silver - 
-5 Sodium'-- -- 

7440-28-o Thallir 
9440~62-2 
7440166-6 

Vanadium: . 
Zinc 
Cyanide . - 

I - .* - . 

Analyte.. concentration C 

Aluminum 
Antimony: 
Arsenic 
Barium - 
3e.ryllG 
Zadmium I 
Zalcium- . 
Zhromiur- 
Cobalt 
Copper- 
Iron - 

I - - 

- 

- 

- 

color Before: C1aric.y Before: 
. * 

Color After: 

' Comments: 

Clarity After: 

- 

,__. 

w- 
, 

c- 

. . m-, 

II 

- 

I - 

Texture: * - _ 

Artif acts: 
. 

! \ .. 

I ‘^ 

. 
. 

F 

FORM.1 .- IN 
c,o 

I ___----- 



. . . U.S.. EPA - CLP 
. 

. 

1 

. ." 
INORGANIC &ALYSIS DATA SHiET 

,EPA SAMPLE 

I -,Lab Name: ARaLC4 eApJ ~q,., 
*.. 

Contract:~D~-+7c0-iz% 
-. . 

'Lab Cdde: ' Case No.:' 
-' 

SAS No.: SDG No.: ' 

' Matrix (soil/water): $&Lc 
:. . 

Lab Sample ID: WWK%~-o~ 

Zevel (low/med): Date Received* : o++(o~ 

% Solids: . , c)\.q 

Concentration Units (ug/L or mg/kg dry weight): 

. . 

Analyte.. Conqentration C Q 

Aluminum 
Antimony: 
Arsenic 
Barium - 
Beryllium - 

1 Cadmium * 
-I :( 

- I 
: Calcium- . - 

3 Chromiuf;;- -I -A 

-I l- 

7429-90-5 
7440-36-o 

140-38~2 
140-39-3 
140-41-7 
440-43-g 
440-70-2 
440-47-r 

7 440-48-d 
7 44.0-50-i 
7 439-89-' 
7 '439-92- 
5 '439-95- 
‘j '439-96- L ?439-97- 
c 7440-02- 
- 7440-09- 
7782-49- 
7440-22- 
7440-23- 
. i4 Silver - p 

-5 Sodium- .- 
7440-28-o Thal1i.K . 
7440-62-2.VanadiumI 7 
7440~66-6 Zinc 

I 
Cyanide . - 

- .f . 

CAS No. 

Cobalt - 
Copper- 
Iron - 
Lead - . I 

I 

Magnesium 
Manganese 
Mercury *m 
Nickel - - 
PotassZiZ - 

-A.-.-L 

Selenium I 

l- 
M 

- . 

I 
-I I- 

I I ,- I- 
:\:\ - Ir 
-1-I I- 

- 
- 

. . 

Color Before: Clarity Before: . - 
Texture: - 

Color After: 

' Comments: 

Clarity After: Artif acts: - 
. 

. 
. 

. . 

. .’ . . 

. 

. . 

I . 

\ 
. 

I 
. FORM I .- IN 

iii 



. 
_* -- 

-. Vi. EPA - CLP . 
. 

1 .EPA SAMPLE-.- 
'._ INORGANIC tiALYSIS DATA SHEET . . . 

Lab Name: &WV--s (Z-A gp .G-b 
* . 

Contract:eM+q-?m-\z'ig 1 $-03-a~ _ 
*. 

Lab Code: l Case No.:' SAS No.: SDG No.: - 

:i,atrix (soil/water): QOI~ - Lab Sample ID: 0~&2081-06 i-' , :. 
Zevel (low/med): Date Received: oz!-Lrt(oO --, 
% Solids: 7q.,,6 : 

Concentration Units (ug/L or mg/kg dry weight): 

. . 

‘- 

C 

5 
1 
L 
. 

. 

:AS No. Analyte.. Concentration C Q M 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-s 
7440-70-Z 
7440-47-f 
7440-48-L 
7440-50-1 

Aluminum 
Antimony: 
Arsenic 
Barium - 
BeryllE 
Cadmium 1 
Calcium- . 

,Chromiur 
i Cobalt - 
3 Copper- 

7439-89-6 Iron - 
7439-92-1 Lead - 
7439-95-4 Magnesium 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-o Nickel- 
7440-09-7 PotassE 
7782-49-2 Selenium- 
7440-22-'4 Silver 
7440-23-5 Sodium- 
7440-28-o ThalliK 
7440-62-2 Vanadium: . 
7440-66-6 Zinc 

Cyanide . - . 

- 
- 
- 
- 
- 
- 
- 
- 

Color Before: 

Color After: 

' Comments: 

* 

Clarity Before: 
r-- . . 

Texture: * -c - 

Clarity After: Artifacts: - 
. 

- 
‘-- . . . . _- . 

. . 
I . I \ P-- . 

FORM,,? .- IN 
ti2 



*. . 
. 

U.S.. EPA - CLP . 

1 
. . . 

I Lab Name: ~&oov,s &ob 

INORGANIC AijALYSIS DATA SHEET 
,EPA S&&&E 

.- 
*.. 

L-m 
. . I I .Contract:%q+qq-+-rzqg *dcz-03P 

Lab&de: .'. SDG No.: - - Case No.:' SAS No.: . 

Matrix (soil/water): S\C 
. . . 

Zevel (low/med): 

Lab Sample ID 

Date Received 

% Solids: So;6 
. - 

Concentration Units (ug/L or mg/kg dry weight): 

CAS No. 

-7 ,7429-90-5 
7440-36-o 
7j 
7, 
7 
7 
7 
7 
7 
7 
7 
7 
'i 
'j 
; c 1 

Analyte-. 

I-- 

Concentration C Q I 
Aluminum 

440-38~2 
440-39-3 
440-41-7 
440-43-g 
440-70-2 
440-47-3 
440-48-4 
44.0-50-8 
439-89-6 
'439-92-l 
'439-95-4 
'439-96-5 
1439-97-6 
J440-02-O 
7440-09-Y 
7782-49-; 

Antimony: 
Arsenic 
Barium - 
BeryllG 
Cadmium J 
Calcium- * 
Chromiur- 
Cobalt 
Copper- 
Iron - 
Lead - . 

M 

- 

- 

- 

- 

- 

I Magnesium 
Manganese 
Mercury 

J Nickel- 

- 
-- 
-- 
-m 
-s 
mm 
-. 
-. 
-. 
-a 
- . 

- - 

I- 7\PotassE 1 
I 2 Selenium- 

7440-22-4 Silver 
7440-23-5 Sodium- 
7.440-28-o Thallic 
7440-62-2 Vanadium: 
7440~66-6 Zinc 

- a 

- . 

- . 

- . 

- . 

- . 

- I 

- , 

I 

I. Cyanide- 
\ I 

Texture: ' - color Before: 

Color After: 

* Comments: 

Claritiy Before: " 

Clarity After: Artifacts: - 

. 
..- . . 

. 
. . 

I \ *. . 

'I' 
FORM I .- IN 

G' 3 



i-. 

‘. . 
. 

U.S.. EPA - CLP . 

1 ,EPA SAMPLE- 
. INORGANIC GALYSIS DATA SHEET . 

Lab Name: &rtmks~~ 
. . . 

IJb L-l-)7. Contract:WR+-%-W~ 
-. . I 

Q-ol-o3$z* 

Lab &de: l 'Case No.:' SAS No.: SDG No.: ' 

Matrix (soil/water): SGIL Lab Sample ID: OoWgF-W " 
. . . . 

Level (low/med): 

% Solids: 

Date Received: ozlz 74m r_ 

. . 

. 
Concentration Units (ug/L or'mg/ka dry weight) : ,,9 - 

I CAS No. Analyte.. Concentration C 

I 7429-90-5 Aluminum I I 
-4-I 

Q M 
I 

I 

-w 
7440-36-o Antimony- 
7.440-38-2 Arsenic 
7440-39-3 Barium- 

I 

I 

I ,7440-41-7 Beryllium - 
1-I -- 

- 
- 
- 
- 
- 

LI-- 

---I’ I 7440-43-g Cadmium 1 
I I 7440-70-2 Calcium- . -1-l 

I-- I I - 7440-47-3 ChromiuK- - 
7440-48-4 Cobalt 
744.0-50-8 Copper- 
7439-89-6 - Iron 
7439-92-l Lead + . 
7439-95-4 Magnesium 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-o Nickel- ii I . 
7440-09-7 PotassXX 
7782-49-2 Selenium- 
7440-22-'4 Silver 
7440-23-5 Sodium- .- 
7440-28-o Thallis 
7440-62-2 . 
7440-66-6 

Vanadium: 
Zinc 
Cyanide . - 

I I I -I ‘- I, 

Color Before: Clarity Before: . " 

. . - 

I’ 

-x 

.._ 

Texture: ' - _ 

Color After: 

* Comments: 

Clarity After: Artif acts: we 
. 

- 

. 

rC 

FORM I .- IN 
&j 



‘. 
. 

US'. EPA - CLP . 

I 
1 

'*. .EPA SAMPLE 

'Lab Name: 
INORGANIC &ALYSIS DATA SHBET .- 

bwws @AC)7 G-T+ l 

*. . 

COntract:Srpg_qr(-~~-r~: =-ot -*q. 

I 

Lab Code: * Case No.:' .- 
SAS No.: SDG No.: . 

Matrix (soil/water): SCiI- - 
. .. Lab Sample ID: ~&G%~-\z 

Zevel (low/med): ., 
Date Received* 

' % Solids: 
*. "+'+(clo 

235 . . 
- * 

Concentration Units (ug/L or mg/kg dry weight): 

I 
&d";r 

n 

CAS No. Analyte.. Concentration c Q M . . 

7429-90-5 Aluminum - 
7440-36-i 1 Antimony: - 
7440-30~2 Arsenic - 
7440-39-3 1 Barium - 

, - 
7440-41-7 f Beryllium - 
7440-43-S 2 Cadmium ' - 
7440-70-z ! Calcium- . - 
7440-47-Y 3 Chromiur -. 

17440-48-i 1 Cobalt - - 
744.0-50-8 Copper- - 
7439-89-6 Iron - - 
7439-92-l Lead- - 
7439-95-4 Magn- - 
7439-96-5 Manganese v - 
7439-97-6 Mercury- 3.~0 - 
7440-02-o Nickel - . 
7440-09-7 Potassium - 
7782-49-2 Selenium-- - 
7440-22-'4 Silver - 
7440-23-5 Sodium- . . .- - 
7440-28-o Thallii?ia p - . . It 

. . 7440-62-2 Vanadium: . --- 
7440~66-6 Zinc - 

Cyanide - . - s - 
- .- - 

Color Before: . 
Clarity Before: . * 

Texture: - 
color After: . 

. 
Clarity After: Artifacts:.- 

Comments: . 

.,^ . . . 

‘. 
. 

. . 
i . 
i ’ 

’ 

FORM I - IN 
I .:. 

1’5 



U. S'. EPA - CLP . 

1 
INORGANIC &ALYSIS DATA SHBET 

.EPA S&&". 
. I. - , 

Lab Code: ' Case No.:“ SAS No.: SDG No.: - 

Matrix (soil/water): %\I- 
:. 

Zevel (low/med): 

. -- 
Lab Sample ID: OG&20%7-13 

Date R'eceived: o-z!z+!OC~ _ 

% Solids: 
. w. 

Concentration Units (ug/L or mg/kg dry weight): 

IAS No. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-j 
7440-43-S 
7440-70-z 
7440-47-: 

Analyte., 
I 
Concentration[CI Q 113 

Aluminum 
Antimony: 
Arsenic 
Barium -. 
BeryllE 
Cadmium 1 

i 
Calcium- * 
ChromiuF 

- . 

7439-92-I Lead * . - 

7439-95-4 Magnesium 
- 

7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-O Nickel- 

s 3 
. 

7440-09-7 Potasss - 

7782-49-2 Selenium- 
- 

7440-22-4 Silver 
i - 

7440-23-5 SodiumA Z - 

7440-28-o ThalliK - . 
* 

7440-62-2 Vanadium:. - 

7440-66-6 Zinc - 

Cyanide - 
. --- 

I. 
- 

- '. - 
Color Before: Clarity Before: 

. - 

Color After: Clarity After: 

* Comments: 

\ 

.f 

-- 

- 

Texture: - - - 

Artifacts: rr 
. 

. . 
! I . I 

I ,’ 

. .’ 

.FORM, I&g IN . 
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U.S. EPA - CLP . 

6 EPA SAMPLE NO. 
DUPLICATES 

tit+ Contract:(?CbrTJ-49-7cT?-izqV 

Case No.: SASNo.: " SDG No.: . . 
,$+ (soil/water): SOIL Level (lowjmed): 
,&.-. - : 
s'i;iids for Sample: ssd % Solids for Duplicate: ~SSS ..,. . . ~+~y."“ -. ..- . . '-i :. p-p :-. y* * . . ,.A ;: .:+ .: 
$;+ '1 Concentration Units (ug/L or'mg/kg dry-weight): . ,-.. . 

.: 
- . ..I. e. 

.ic. ,. .a.-... .+ Control 
p Wt e Limit 
,:.;;. 

Aluminum- 
Antimony_; 
Arsenic - . 

‘I r 

)I: - 
Sample (S) Duplicate (D) C RPD 

Barium 
BeryllE 
Cadmium 
Calcium- 
ChromiuK- 
Cobalt 
copper 
Iron - 
Lead 
Magnesium 
Manganese 

1 Hercury 
Nickel - 

17s 

Potassium 
Selenium- 
Silver 

1 Sodium . 
I - \I 
I ” l- - 

FORM VI - IN 



BRL Case Narrative #OOBAO82 & 087 

BROOKS RAND, LTD. 

CASE NARRATIVE 

Total Mercury in Water and Soil 
for 

Tetra Tech N.U.S. 
, 

Contract Task Order #: 252 
Subcontract #: GCDB-99-700-1298 

BRL Tracking # s: OOBR082 & 087 
BRL Project #: TT1002 
Project Name: Warminster, PA. 

All samples were received, stored, prepared and analyzed according to Brooks Rand, Ltd., 
Standard Operating Procedures (SOPS) and EPA Methodology. 

Shipping and Receiving 
Ten water samples and nine soil samples were received at 08:15 on 02/23/00. The samples 
arrived in a cooler with ice, at 3.7”C. The requested analysis was total mercury. The aqueous 
samples were preserved with BrCl and stored in a locked cabinet until further processing. The soil 
samples were stored in a locked freezer. All samples were assigned the tracking number 
OOBR082. 

Six water samples and seven soil samples were received at 08: 15 on 02/24/00. The samples 
arrived in a cooler with ice, at 3.7”C. The requested analysis was total mercury. The aqueous 
samples were preserved with BrCl and stored in a locked cabinet until further processing. The soi1 
samples were stored in a locked freezer. All samples were assigned the tracking number 
OOBR087. 

Storage and Preservation 
The samples were preserved and stored in accordance with method requirements. The aqueous 
samples were analyzed within the 28 day holding time required in the statement of work. Results 
reported for the soil samples, were yielded outside the 28 day holding time but within the method 
required holding time as specified in BR-0002. 

Mercury Analysis 

The samples from the two shipments were analyzed in two analytical batches #OO-084 for aqueous 
samples and #OO-082 for soil samples. 

C:Woject Management\clients\ACTIVE\‘JTIOO2\OObrO82 & 087 case narrative.doc i 



BRLCaseNarrative#OOBR082 &OS7 

Bafch #00-O&& Total mercury in water, EPA Method 163 1, Revision B. 
This batch includes all aqueous samples from the two shipments. 

Preparation: The samples were prepared on 03/l 4/00. They were prepared following section 
Il. 1.1.1 of EPA Method 163 1, as specified in the sample preparation log. Section 11.1.1.1 of 
EPA Method 163 1 involves the addition of 0.5mL of BrCl to a 1 OOml aliquot.of sample. 

Analysis: The samples were analyzed by stannous chloride reduction, gold amalgamation and cold 
vapor atomic fluorescence spectrometry (CVAFS) detection. Analysis was performed on 
03/l 5/00. 

Quality Control: Please refer to the batch specific QA Report. A matrix spike/matrix spike 
duplicate set was performed on sample SW-l l-034 and sample SW-OS-03Q. EPA Method 163 1 
requires precision to be measured by MS/MSD as opposed to Method Duplicates. All method QA 
criteria were met and no qualification of the data was required. All field sample results have been 
blank corrected as required in the calculations section of EPA Method 163 1. 

Batch #00-082: Total mercury in soil, proprietary BRL Method BR-0002 
This batch includes all soil samples fi-om the two shipments. 

Preparation: The samples were originally prepared on 03/22/00. They were prepared by refluxing 
in a 7:3 mixture of nitric acid and sulfbric acid, followed by the addition of BrCl. The samples 
were reprepared on 04/07/00 in response to,a corrective action. 

Analysis: The samples were analyzed by’stannous chloride reduction, gold amalgamation and cold 
vapor atomic fluorescence spectrometry (CVAFS) detection. Analysis was first performed on 
04/04/00. The reprepared samples were analyzed on 04/12/00 in response to a corrective action. 

Quality Control: Please refer to the batch specific QA Report. A matrix spike/matrix duplicate set 
was performed on sample SD-l l-034 and on sample SD-OS-03Q. The initial preparation and 
analysis of this batch yielded matrix spike recovery and duplicate precision outside the method 
criteria.One preparation blank gave a result above the method detection limit. As a result a 
corrective action was issued for repreparation and reanalysis of the samples as batch OO-08% 
Repreparation and reanalysis yielded preparation blanks below the MDL. One matrix spike result 
fell outside the method criterion and the sample result has been assigned the qualifier “N”. 
Measurement of duplicate precision again fell outside the method criterion, however the sample 
results fall below the CRDL, therefore qualification of the data is not strictly relevant. The data 
was reported without further corrective action from batch OO-082r. All field sample results have 
been blank corrected as required in the calculations section of EPA Method 163 1, upon which this 
proprietary method is based. AI1 field sample results have been dry weight corrected. 

C:Wroject Management\clientsVXTIVEWT’IOO2\OObrOS2 & 087 izase narrative.doc 
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- BRL Case Narrative #OOBRO82 & 087 

?‘he Project required CRDLs of 12 rig/L for aqueous samples and 150 rig/g fdr soil samples, have 
been met. 

Index of EDD Files: 

M -TTNUS02b: Water sample data 

M-TTNUS02b: Sediment sample data 

I certify that this data package is in compliance with the terms and conditions of the contract, 60th 
technically and for completeness, for other than the conditions detailed above. In addition, I 
certify that to the best of my knowledge and belief, the data are reported as true and accurate. 
Release of the data contained in this data package has been authorized by the Laboratory Director 

jc: or his designee as verified by the following signature. 

94?&2 .h 
Rebecca Wood, Project Manager 

C:\Project Management\clients\ACTIVE\lTI002\00br082 & 087 @se narrative.doc 
v 4 

. . . 
111 



(86PO) 



-, hi901 ‘ON laf- 
- .- w - - - t -. .- -~ -_- -. -. _-- . ..m-.------- 

:(3UnlV~SlS)AB a3Al333u :3wli I3rva :(3UnlVN3lS) AB a3HSlnbNll3U :(3unlvN3lS) AB a3fti323n :3wf1/31va :(3UtllvN31S) Aa a3HSlfIbNll3u 

: 1-i .,: : ; / ; m74/ r///rz/r 
I \ , 

:(3unlVNSlS) AU a3tiSlnbNll3u 1 :(3UIUViDIS)AII a3Al33)3u 1 :3wli I 31va 1 :(3univrumI AE a3Hsinbiii3u 

NOllVDOl NOllVlS 
‘ON 

NOIlVlS 

-NO3 
JO 
‘ON 

y +.7>- 

:(3UnlVN9lS) SU3ldWV! 

5-A!? 9 y-5 7 o-1 7 

I :3WVN 3112 :-ON D31OUl 



0 

ROJECT NO.: SITE NAME: 

c-to 2.5-z. sm3 KlAfAJL &JR .-,*r / 4-A fr fl 

AMPLER~ (SIGNATURE): ’ NO. 
0F 

C6N- 
TAINERS 

I I 

RELINQUISHED BY (SIGNATURE): DATE /TIME: 1 RECElVED BY(SlGNATlJRE): RELINQUISHED BY (SIGNATURE): 1 DATE I TIME: 1 RECslV5l? BY(SIGNAlURE): 
-a; 

&& #f+>G .\ 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): ” DAiE I TIME: RECEIVED IlY(SlGNATuRE): 

I I 

RELINQUJSHED BY (SIGNATURE): 

rder NO. 70440 (0693) 

I I I I 

DATE /TIME: RECEIVED FOR LABORATORri BY DATE I TIME: /c=///*.- & / 

(SIGNATURE): 
REMARKS: Sk /,+v(r’ ,o’/ A fqp”rY..,c 

I 
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Hg Analysis Results 
O-082b( BR-0002).xls, Tracking #OOBR082,087 

Anelvst: 1 W. Haoan 1 Prciect: hTlOO2 1 1 M&ix: lSediment ( Analysis: (Hg Total 1 Date: 1 4llZ~ 

SAMPLE CALCULATIONS 
1 Sample Dilution Analyzed 

Run Trackina # ID# 1 Ima) 1 Irr 

Uncorrected Blank corrected 
1 Weight ) Volume Vol. measured Result measured Result 

u 25.6 (mL) 0.50 
PA w w/g w wkl 

f 121 OOBR0182 . 7 I 10371 .,, , . 1 14689 938 46.3 938 45.9 
24.51 I ii 4 1039 . --. 

--.- I 
OOBR082 25.6 0.50 7910 505 24.9 

14 OOBR082 6 1018 25.6 0.50 31479 2009 101 2009 101 
15 OOBR082 6MD 1009 25.6 0.50 18561 1185 60.1 1185 59.7 
16 OOBR082 6MS 1005 25.6 0.50 76728 4898 250 4898 249 

t 171 OOBR082 1 8 I 10591 25.6 1 0.50 I 31791 20 

261 OOBR087 1 2MD 1 10431 25.61 0.501 
271 OOBR087 I 2MS 1 109sl 25.6 1 0.50 1 64274 t 410 

7.2111441 6.821 I 

35 OOBR087 13 1006 25.6 0.50 251 , 
36 OOBR087 12 1022 25.6 0.10 83326 5319 1 

QC_CALCULATIONS 
-I 

/ Precisidn -3 
Wit Samale Analysis ) / I 

LJncMorr.. 1 1 Urjcorr.1 Corr. I I 
iesult I Result 1 I . .---._ _---. t IF 

Run Tracking # ID # w/s nglg Run Tracking # ID # 1 nglg 1 nglg 1 

14 OOBR082 6 101 101 25 OOBR087 2 I 18.11 17.71 I 
3.281 1 

I 

15 OOBR082 .6MD 60.1 ‘59.7 26 OOBR087 2MI 3 r 
Average 80.6 AO.2 Average 10.9 3.5 

RPD 50.8%,’ 51.3% RPD 133% (13&o 
I 

iibration Results I I I Cal I , 
Instrument Calibration Blank Con. Calibratiol~ -’ ‘-- n wanK5 I 

I 
I 

I 
I 

I 
I 

1 

I Calibratiin I 
1 I I I I I 

Run I w 1 PA Run 1 PA 
1 

Coefficient 

I ‘” 501 I -- , 1 
- -----~ ~- 
0.060311 , I w 51 829 II 0 0 

n 

Page 1 of 2 
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J”J-L‘- 7% #00-082b(BR-0002).xls, Tracking #KIOBRO82,087 

QC CALCULATIONS (continued) 

btzl LIIIC” Odl I +Jlt: Ull”Ll”ll Ml lacyLou 

Value Weight Volume Vol. Recovery % 
Run SRM ID w& OW (W (mL) PA w Wg Rec. 

10 CRM-1 92.0 606 25.6 0.50 16249 1037 87.0 94.6% 
11 

CRM-2 
9 

^ ^I -..- Ir - ,. r.. 1 .-.m_,. 1-eA .-.a n n-n -Pat, 
Iz.Uj bUU 1 Z3.bj u.3u 1 IbbLJ 1 IUD1 1 OY.YJ Yl.l-YOl I 

I I I I I I I I 1 

I 70 I I I I 

91 1481 74.6% 1 

- 

,-. 

- 

,.._ 



ML. -‘ytldSurmvrv~~g in water by Method 1631 B (BRL Mod. #2J 
Batch #: 0&084(1631)xis Tracking #(sJ: OOBRO?5,082,083,087 

i 

QC CALCULATIONS (continued) 
I I I I I I I 

Ongoing Precision and Recovery (OPR) 
Calibration Verification Standard I 
Chda: Recvvwyrn-123% 1 

n, I”Wl I -sum0 1 n-y , I I I I I 
Run nglL PA .ngn ’ i , 0.c -m I 

I I I I I 
I I I 

06 5.00 7524 4.761 
_- _-. 
95.2% 1 I I 

I I I 

ii 

U.UU OYOU ft.-L 1 OcLd7m “GI v, I 

5.00 6834 4.32 86.5% 04 
54 5.00 7131 4.51 90.2% 07 
59 5.00 7038 4.45 89.0% ,I9 01 01 

?I nl nl 

I 
QCS known anutu. 

Run ID wfl PA ngfl 
08 QCS-1 10.0 15018 9.“= 
37 n-e 0 I de% n 1 c)t3-wB 0 

I I 
RPD (%)I 

I I 

, I I 

N/A t N/A nnl I I 



Hg in water by Method 16318 (BRL Mod. #2J 
Batch #: 00-084(1631).x~s Tracking #Is): OOBRO75,082,083,087 

1 Analyst: [W. Hagan Da?e:( 3/15/00( Prc$3d #l(s): [TT1002,cAL002,MA1001 1 
I I I I I I I I I I 

I I I I I 
Calibration Results I 
nstrument Calibration (03/13/OO, No Batch Affiliation) 
hkio: RSDd596 I I I I Bubbler Blanks (11.2.1) 
kituia: kw 8m. 76 126% R- crituia: 40 pg. l w. ’ 

iun 1 w 1 PA Fador %R- Run 1 PA 
501 801 0.0824- rnra’ I 

- 

Page 1 of 2 
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U.S. EPA - CLP 

(QUARTERLY) 

SDG No.: Case No.: SAS No.: 

Date: 

Number: 

- 

( 

- 

, . 

. . 

. ‘. 

. I 

. . 

. . 

. 

. 

nalyte 

Wave- 
length 

(ml 
Back- 

ground 

60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
% 

luminum- 
ntimony- 
rsenic- 
barium- 
5erylliuE 
!admium- 
Zalcium- 
Chromium- 
Zobalt- 
Zapper- 
Iron 
Lead 
Magnesium 
Manganese 
Mercury- 
Nickel 
Potas& 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 

. - 

. - 

. - 

. - 

. - 
I- 
- - 
- - 
- - 
- - 
- - 
- - 
- - 
n - 
e - 
- I 
- . 
m . 

, 
, 

5000 

$0 &- 

40 
5000 

5 
10 

5000 
10 
50 
20 

. o 

I 



Date: o\ \~\9\,@0 

t CYRDT. i IDL t 
Wave- 
length Back- 

Analyte (nm) ground 

Aluminum, 
Antimony- 
Arsenic- .* 
Barium- 
Beryllium, 

10 I 
50 I 

25 
100 

3 
5000 

- - 

- - 

:opper- \ I - . 
1 Cron 

! 

- 
Lead 
flagnesium 
Manganese 
Mercury- .s 
Nickel- 4o I 
Potassium 5000 
Selenium, 5 
Silver- 10 
Sodium- 5000 I 

Thallium, 10 
Vanadium- 50 
Zinc 20 - 
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13 . 

, 

ZJi”. $2 PREPARATICjN LOG 
:1:., 
d.. i 
+,.. 
,z 7. : 

+ne: WILL *&L&oh Ld7 Contract:~C~~R~4-70e\ZSF: : 
7.;; I 
g;& Case No.: SAFNo.: SDG No.:" 

EPA 
Sample 

No. 
Preparation 

Date 
Weight Volume 
(s@m) . (a) 

\o\ 
to\ 
iO\ 
IO 

I 

4 
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U.S. EPA - CLP 

i4 
ANALYSIS RUh LOG . 

,I 
:. 

i. 

% .ab Name: (-@g&'&+.q LL. . Contract:+,M-q4-7610- 1248 { 

f-;b Code: Case No.: . ' SAS No.: ... SDG No.: 

fktrtiment ID Number: p&-o% Method: r.?A 163\ - 
,c .art Date: (9 s\\Sl.*O End Date: o3(rsw 

--. 
EPA 

Analytes - 

D/F -dSample 
No. 

c 
D 

ii 
I 

. w 

. - 

: - 

I e 

. 

I s 

. - 

. - 

. - 

. - 

. - 

. - 

. - 

. m 

- . 

- a 

- . 

- . 

- I 

- , 

- * 

- . 

- I 

- . 

- * 

- . 

? ’ 

- I 

- 

- 

w. 

& 

I. 

F-i? 
EB 
a- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
a- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
I- I 

F 

El 
I 

-i 

MH 
NG 

-- 
3 -- 
Y: - -I 

z $1 
X’ - -' 
x -- 
% 

1%' 
- -1 

*i - .z;76 

Y’ -- 
- XI 
- !A 
-- 

: -- 
X -- 
x -- 

i 
& a- 

Y 
zu 

4 -- 
-it 

-Y 
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-a -- 

Y -- 
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U.S. EPA - CLP 

i4 
ANALYSIS RU& LOG '.' 

Contract: $Cpf3- qq-70a 

SAS No.: ... SDG No.: 

Method: &,fA i63\ 

Lab Name: @,Q&T& .'ma,b CR 
L 

/ 
Lab Code: Case No.: .' ' 

Instritment ID Number: p-&-S% 

Start Datk: 
w 

. ’ End Date: 

Analytes 

%R 

P 
I 

EPA 
Sample D/F 

No. 
C 
D 

1 
- . 

- . 

- . 

- . 

- . 

- . 

- * 

- . 

- . 

- I 

- , 

- , 

- 

_ - 

. . 

- . 

- . 

- . 

- . 

- . 

- . 

m . 

m . 

- s 

- . 

- . 

- , 

- 

- , 

- 

- 

- 
- 

- 

- 

- -- 

L- 

-- 

-- 

-- 

-- 

c- 

-- 

-L 

CL 

cm 

-- 

-- 

-- 

A- 

-- 

c- 

- 

- - - - -- -- I -- 
. . 

Forln XIV ‘- IN ..-. ‘.,I 
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0 R Tetra Tech NUS, Inc. INTERNAL CORRESPONDENCE 

PHIL-14241 

TO: GARTH GLENN DATE: June 2,200O 

FROM: JAMES LUCCHESE COPIES: FILE 

SUBJECT: INORGANIC DATA VALIDATION -TOTAL MERCURY 
CT0252, NAWC WARMINSTER, PENNSYLVANIA 
SDG NO. BR082 

SAMPLES: 1 O/Aqueous 
FIB-022200 SW-1 o-03Q 
SW-06-03Q SW-1 1-03Q 
SW-07-03Q SW -12-03Q 
SW-08-03Q SW-1 3-03Q 
SW-09-03Q . SW -21-03Q 

S/Solid 
SD-06-03Q 
SD-07-03Q 
SD-08-03Q 
SD-09-03Q 

SD-l O-03Q SD-21 -03Q 
SD-l I-03Q 
SD-1 2-03Q 
SD-I 3-03Q 

OVERVIEW 

The sample set for the CT0252, NAWC Warminster, PA, LAB ID OOBR082, consists of 9 aqueous 
environmental samples, (designated SW), one rinsate blank (designated RB-) and 9 solid environmental 
samples, (designated SD-). All samples were analyzed for total mercury. Two field duplicate pairs (SW- 
07-03Q/SW-21-03Q, and SD-07-03Q/SD-21-03Q) were included in this sample set. 

The samples were collected by Tetra Tech NUS, Inc. on February 22, 2000 and analyzed by Brooks 
Rand, Ltd. (BRL). 

The analyses for total mercury in water were conducted using EPA Method 1631, Revision B. The 
analyses for total mercury in soil were conducted using the proprietary BRL Method BR-0002. 

SUMMARY 

All analytes were successfully analyzed in all samples. The findings offered in this report are based upon 
a general review of all available data including data completeness, holding times until analysis, calibration 
data, laboratory and field quality control blank results, laboratory quality control sample (LCS) recoveries, 
matrix spike recoveries, laboratory duplicate results, and analyte quantitation. 

Areas of concern with respect to data quality are listed on the following page. 



PHIL-14241 
Garth Glenn 
June 2,200O - Page 2 

MINOR PROBLEMS 

l The holding time from date of collection to preparation for the soil samples exceeded the required 28 
day period for mercury analysis by 14 to 16 days. Affected positive and nondetected results have 
been qualified estimated, (J/UJ), respectively. 

l The Relative Percent Difference (RPD) for laboratory duplicates with values greater than five times - 
the Contract Required Detection Limit (CRDL) exceeded the *35% quality control (QC) limit for 
mercury in the soil matrix. All affected positive values were qualified estimated, (J) due to this 
problem and other QC exceedences. 

7.3 

l The matrix spike/matrix spike duplicate (MS/MSD) percent recoveries (%R) in the soil matrix were 
below the 75% lower QC limit for mercury. All affected positive values were previously qualified 
estimated, (J), due to this problem and other QC exceedences. ,-- 

EXECUTIVE SUMMARY - 

Laboratory Performance: Holding times were exceeded for all soil samples. 

Other Factors Affecting Data Quality: The MS/MSD ,percent recoveries for the soil matrix were below 
the QC limit. The laboratory duplicate RPD exceeded the QC limit. 

,.rn 

The data for these analyses were reviewed with reference to the EPA “National Functional Guidelines for 
Inorganic Data Review”, February 1994 revision, as amended for use within EPA Region 3, and the Naval 
Facilities Engineering Support Center (NFESC) guidelines entitled “Naval Installation Restoration 
Laboratory Quality Assurance Guide” (Interim Document; February, 1996). ?-- 

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 NFESC Guidelines and the Quality Assurance Project Plan (QAPjP).“. 

James Lucchese 
CLEAN Data Validator 

Tetra Tech NUS, Inc. 

Russell Sloboda 
CLEAN Data Validation Quality Assurance Officer 
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Attachments: 

1. Appendix A’- Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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Appendix. A 
Analytical Results for Mercury Analysis of Sediment Samples 

CT0252 Warminster, PA 

Sample ID: 
Laboratory ID: 
Sample Date: 
C;1CSampleype: 
Percent Moisture 

INORGANICS -- 
Mercury 



Apt A’- A . 
Analytical Results for Mercuiy Analysis of Seiliment Satiples 

CT0252 Warminster, PA 

Sample ID: 
Laboratory ID: 
Sample Date: 
QC Sample Type: ___.-.-. 
Percent Moisture 

INORGANICS 
Mercury 

DATA~SUM~M~TTNUS~BRO82~SEDIMENT.xls 2 



Data Qualifiers: 

J -- Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL). 

! ! 3 



APPENDIX B 

Results as Reported by the Laboratory 
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. 
. U.S.. EPA - CLP 

-I 
1 

INORGANIC &ALYSIS DATA SHBET 
,EPA SAMPLE 

.- 

Lab Name: fs(&lLcc, m u,p L-g-7 
*. . / 

Lab Code: ' Case No.:; 

Matrix (soil/water): ~p+--t&~ * 

. . . 
'Level (low/med): 

*.. SLf L /3-03cp. 
Contract:%Ct2&-4?-7&- I 

iT!iK - 
SAS No.: SDG No.: ' 5--. 

Lab Sample ID:~oSZ'~\ 

Date Received: oz(x3/0a F-- 

% Solids: . * 

Concentration Units (ug;L or mg/kg dry weight): 

T l- 

Q M 
- 

Concentration C 

429-90-5 Aluminum 
I 440-36-o Antimony: 
Arsenic 
I 3arium - 
.I 3eryllXiiK 
t zadmium 
t Zalcium- 
'l 

440-38-2 
440-39-3 
440-41-7 
440-43-g. 
'440-70-2 
'440-47-3 
'440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
74-39-96-5 
7439-97-6 
7440-02-C 
7440-09-T 
7782-49-Z 
7440-22-l 
7440-23-! 

I 
Lead + . 

-' I . 
Magnesium 

- 
1 Manganese 
i Mercury . 
1 Nickel - 

i 5 
. 

r PotassZiZi 
A 

! Selenium 
- 

i Silver - 
- 

S Sodium- - - 
7440-28-o Thallir - 

. 
7440-62-2 Vanadium: - 

7440~66-6 Zinc - 

Cyanide - 
. - - T~.L.e- - '* - 

- 
- 

, 

7 

- 

- 
- 
- 

- 

. . 

I 

-7 . 

-. 

Color Before: 

Color After: 

Comments: 

Clarity Before: 

Clarity After: 

. . 
Texture: - _ 

Artifacts: ----_ 

, 
. # 

- 

. 
. . 

_. ‘. 

. . 
. p--r 

I . 

FORM I - IN 
. . !- 
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: 

-. U.S. EPA - CLP ' -. 
1 

'. INORGANIC AijALYSIS' DATA SHBET 
,EPA SAMPLE 

.- 

.&ab Name: 8R60l4S f-LAE;h ~~~tra~t:~~6-~-7co-\Z~ s”-‘z-03 4 
. . I - 

Lab Cdde: 
. 

Case No.:' SAS No.: SDG No.: - 

latrix (soil/water): Lq&& Lab Sample ID: &#%082-03 
. '. 

Zevel (low/med): Date Received: ,,!z3p 

k Solids: . * 
- 

concentration Units (ug/L or mg/kg dry weight): 
‘- 
I Cj l- Analyte.. I- t 

I Aluminum * I - _ 

W No. 

=i; 
7s 
7 
7 
7 
7 
7 
7 
7 

'7 
7 
7 
7 

429-90-5 
440-36-O 
440-38-2 
440-39-3 
440-41-7 
440-43-g 
440-70-2 
440-47-3 
440-48-4 
440-50-E 
'439-89-t 
'439-92-3 
'439-95-L 
1439~9'6-' 

Concentration 

- - 
Antimony 
Arsenic -. 
Barium - ' 

Cadmium 
: Calcium- 
I Chromiur 
k Cobalt - 

, 

Iron 
,ead7 
Iagnesiun 
llanganest 
9ercury- 
qickel 
PotassZii 
Selenium 
Silver - 
Sodium- 
Thallis 
Vanadium 
Zinc 
Cyanide- . 

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-E 

I 

:I 
color Before: 

Color After: 

Comments: 

Clarity Before: . . 

Clarity After: 

Texture: 

Artifac+: 

. . 

FO I .- IN 



U.S.. EPA - CLP . 

1 
INORGANIC A$ALYSIS DATA SHEET 

F-, 
EPA SAMPLE 

. I, w 

Lab Name: &2.fJotis I-M "p LTp 
._ . 

Lab Code: ' Case No.:' 

Matrix (soil/water); 'W&TGR . 

SAS No.: SDG No.: *' 
‘=; 

Lab Sample ID: 00 68 082-05 

,Level (low/med): Date Received: 0-z z.2 00 .i r__ 

% Solids: . - 
- . 

Concentration Units (ug/L or mg/kg dry weight): 

‘AS No. Analyte.' Concentration C Q M 

1429-90-5 
7440-36-o 
7440-3872 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 

440-48-4 
'440-50-E 
'439-89-C 
'439-92-Z 
7439-95-1 
7439-96-! 

Aluminum 
Antimony: 
Arsenic 
Barium - 
BeryllG -- 
Cadmium 1 

-l-----I-l - - - - 

Calcium'- . 1-13 I 
- 

Chromiur 
- 

Cobalt - 
- 1 

1 

1 Copper 
- 

5 Iron 
- 

L Lead . . - 

II Magnesium 
- 

5 Manganese 
- 

7439-97-6 Mercury 
7440-02-o Nickel- g Ts . 
7440-09-7 PotassXi% 
7782-49-2 Selenium- 

- 

7440-22-4 Silver 
7440-23-5 Sodium- - 
7440-28-o Thallium 
?440-62-2 Vanadium: 
7440-66-6 Zinc 

Cyanide . -pep_ 
- '. . 

color Before: Clarity Before: . . 

Color,After: Clarity After: Artifacts: __ 

. 

m 

--- 

. . - 

1 

Texture: * - _ 

. 
Comments: 

. 

. 

. 
! 1 

I 

. 
FORM I .- IN 

62 



. 
: 

*. U.S.. EPA - CLP 
\ 

. 

I 

1 %PA SAM?& 
. . INORGANIC AijALYSIS DATA SHiET <- 

&km4@-s $?.& P p L-T--p 
'.. 

Lab Name: Contracttip5+-7Oc-\Zq% I 
sb-\o-~oj~, 

._ - 
Lab Code: ' Case No.:' SAS No.: SDG No.: - 

Matrix (soil/water):WA'nR Lab Sample ID: (23 6RoK2- 07 
:. 

Level (low/med): Date Received: 041 I 
% Solids: . * 

* * 
Concentration Units (ug/L or mg/kg dry weight): 

. 

ZAS No. 

7429-90-5 
7440-36-o 
7440-3872 
7440-39-3 

440-41-7 
440-43-S 
440-70-2 
440-47-t 
440-48-4 
'440-50-E 
'439-89-t 
'439-92-: 

Analyte.. 

Aluminum 
Antimony: 
Arsenic 
Barium - 

Cadmium 
Calcium'- 
Chromiu;;;i- 
Cobalt - 
Copper- 
Iron - 

7439-96-51ManganesE 3 7439-97-6 Mercury 
7440-02-o Nickel- 
7440-09-7 PotassE 
7782-49-2 
7440-22-4 

Selenium- 
Silver 

7440~23-5 Sodium- 
7440-28-o ThalliK 
7440-62-2 
7440-66-6 

Vanadium: 
Zinc 

Concentration C 
I 

Q M 

Color Before: 
. * 

Clari<y Before: . . 

. . 

I 

Texture: - -c--c- 

v  1 Color After: Clarity After: 
: . 

Comments: 

Artifacts: - 

- 

. 

- 

‘, 
- 

. 
. . . 

. 

. . 

\ 

I 
FORM,1 .- IN 

I!%, 



. 

*. US'. EPA - CLP . 
\ 

1 ,EPA stip~~-’ 

‘._ .INORGANIC tiALYSIS DATA SHiET .F 

Lab Name: (iwm3c.s Ph.3~ L-q Cont&ctjg,+,~-~q-7to-i~% s"*-+63g I . . - 
,Lab Code: ' Case No.:' SAS No.: SDG No.: ' - 
Matrix (soil/water): 

. ‘. 
Zevel (low/med): 

Lab Sample ID: cU&C$X-~~ ~-. 

Date Received: a-2 00 
.-w- - 

% Solids: . . 
- . 

Concentration Units (ug/L or mg/kg dry weight): 

. . 

LS No. Analyte.. Concentration 

L29-90-5 
L40736-O. 
140-38-2 
140-39-3 
140-41-7 
440-43-'9 
440-70-2 
440-47-3 
440-48-4 
440-50-8 
439-89-6 
439-92-l 
439-95-4 
439-96-S 

7439-97-i 
7440-02-t 
7440-09-' 

lluminum 
Wtimonyz 
irsenic I 

Calcium-l . 
Chromiur- 
Cobalt 
Copper- 
Iron - I 

7 Lead - 
7 Magnesium 
7 j Manganese 
i j Mercury s 1 3 Nickel'- . 7 PotassE 
7782-49-2 Selenium- 
7440-22-4 Silver 
7440-23-5 Sodium- 
7440-28-o ThalliK 
.7440-62-2 'Vanadium: 
7440-66-6 Zinc 

Cyanide . - 

-  

c Q M 

Ii - 
- 
- 
- 
- 
- 
- 
- 

-. - 
- 
- 
- 
- 
- 

p 1 
- 

.- - 
- 
- * 

- 
- 
- 
- 

- '. - 

. . 
-7 

1 

- 

Color Before: 

Color After: 

Clarity Before: 

'Clarity After: 

. . 
Texture: - _ 

Artifacts: ~ 

Comments: 

. . - 

,:. 
/ 

. . , . 
. 

Fomiu- IN . 
. - 
. - 



. 
: 

-. U.S-. EPA - CLP . 

1 
INORGANIC &ALYSIS DATA SHBET 

.EPA SAMPQ- 
I. 

' Lab Name: b@itzS QA"Qp Lq) 
*. . 

Lab Code: ’ Case No.:' 

'.. 
Contract :@.p13-+70@- IV8 sQ-a-e3f 1. - 

SASkNo.: . SDG No.: - - 
Matrix (soil/water): 

:. 
Lab Sample ID:m.&rzoXz-\\ 

Level (low/med): Date Received. *. ~2!23[oc 
% Solids: . - 

. r 
Concentration Units (ug/L or mg/kg dry weight): 

AS No. 

429-90-5 
440-36-O 
440-38-2 
440-39-3 
440-41-7 
440-43-,9 
440-70-2 
‘440-47-Z 
‘440-48-4 
‘440-50-E 
1439-89-f 
7439-92-: 
7439-95-4 
7439-960! 
7439-97-l 
7440-02-l 
7.440-og-' 
7782-49- 
7440-22-’ 
7440-23- 
7440-28- 
7440-6$ 
7440~66- 

nalyte.. 

luminum 
.ntimonyI 
rsenic 
iarium - 
leryllium 
!admium 
:alcium'- 
!hromiur 
Cobalt - 
Zapper- 
Cron - 
Lead - 
3agna 
danganese 
5ercuryi 
Nickel 
PotassXiii ii 
Selenium 
Silver - 

I 
- 

Concentration C 

Sodium- 
\ 

a 
Thallic 

. I . II 
Color Before: 

r . Color After: 

' Comments: 

Clarity Before: 

Clarity After: 

. . 
Texture: * - 

Artifacts: -c-c 
. 

r 7 

. 

- 

I 

FORM I - IN z 
"i I-, 



. L=.- : 
‘. U.S. EPA - CLP 

\ 
. 

. f---- 
1 ,EPA SAMPLE 

- INORGANIC tiALYSIS DATA SHEET .F 

Lab Name: ~&oOl/~~(Z$Xtip L+ 
. . . 

Contract A%- 4+7m-l298 I Sbwd7- os$a 
. . 

Lab Cdde: ' Case No.:' SAS No.: SDG No.: . ?=a 
Matrix (soil/water): iu&Xk * Lab Sample ID: 0~.~~o%-t"~3 

:. 
;Level (low/med): Date Received* *. (3-z. (-223/m "-- 

% Solids: . * 
- . 

Concentration Units (ug;L or mg/kg dry weight): 
_-_ 

‘- 

C 

= 4 c 
I 
. 
* 

!AS No. Analyte.. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 

440-48-4 
'440-50-E 
'439-89-E 
'439-92-l 
1439-95-1 
7439-96-! 

Aluminum 
AntimonyZ 
Arsenic 
Barium - 
BeryllE 
Cadmium 
Calcium- 
Chromiu&- 
Cobalt - 
Coppery 
Iron - 
Lead + 
MagnG 

5.Manganesf 
7439-97-6 Mercury- 

I 7440-02-O Nickel- 

I 

Concentration C Q M 

- 
- 
- 
- 
- 
- I 

. - - 
- 
- 
- 
- 
- 

7440-09-7 Potasss 
7782-49-2 Selenium- 
7440-22-'4 Silver 
7440-23-5 Sodium- 
7440-28-o Thallic 
7440-62-2 Vanadium: 
7440-66-6 Zinc 

Cyanide . - 
I I I, 

color Before: Clarity Before: 

-- 

Color After: Clarity After: 

I -  

.  .  

I 

Texture: 2 _ 

Artifacts: --- 

* Comments: 

. . 
I , 

I 

FORM 5: - IN 
AL 

1 ,: 



. 

-. U.S.. EPA - CLP . . 
1 

'. XNORGANIC &ALYSIS DATA SHBET ,EPA S&PI,E 

-7iab Name: ($%iX&~~~ c"iv 
.- 

. . 
Lab Code: ' Case No::' 

iiatrix (soil/water):- ham* 
:. 

Zevel (low/med): 

contract ~+-J7&-qq-7(&-\298 I -06-03y, 
SAS No.: SDG No.: - 

Lab' Sample ID: aOeA682-15 

Date Received: 
% Solids: . * 

concentration Units (ug/L or mg/kg dry weight): 

CAS No. 

7429-90-5 
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-E 
7439-97-t 
7440-02-f 
7440-09-Y 
7782-49-: 
7440-22-'d 
7440023-! 
7440-28-l 
7440-62-I 
7440:66- 

Color Before: 

Analyte.. I Concentration 

Aluminum 
Antimony: 
Arsenic 
Barium _ 
Beryllium 
Cadmium 
Calcium- ' 
Chromiur 

fianganese 
Mercury 
Nickel - 
Potass3X 
Selenium- 
Silver 
Sodium- 
ThalliK 
Vanadium: 
Zinc' 
Cyanide- 

C Q 

i-l ‘I 

Clarity Before: 

color After: Clarity After: 

Comments: 

. . 

1 

Texture: . - 

Artifacts:.- 



*_ U.S.. EPA - CLP 
\ 

. 
. t r-,i 

1 .EPA SAM&g 
. . INORGANIC &ALYSIS DATA SHEET 

Lab Name: $QOScCS @.kp Lv Contract tXJ&-Sq-7KMZC~ I 
sw-zr-olp ~ 

‘. . 
Lab Code: ' Case No.:' SAS No.: SDG No.: s 

‘= 
Matrix (soil/water): m& * Lab Sample ID: ~c%q32- rljs 

:. 
Zevel (low/med): Date Received: 02(23!00 -- 

% Solids: . . 
r. 

Concentration Units (ug/L or mg/kg dry weight): 

3AS No. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-3973 
7440-41-7 

440-43-S 
440-70-z 
440-47-r 
440-48-r 
440-50-i 
'439-a9- 
'439-92-l 
r439-95- 
?439-96- 
7439-97- 
7440-02- 
7440-09- 
7702-49. 
7440-22- 
7440-23- 

I 
Analyte.., 

Aluminum 
Antimony: 
irsenic 
3arium - 
3eryllm 
Zadmium 
Zalcium- 
Chromiur 
Cobalt - 
Copper- 
Iron - 
Lead L 
MagnG 

f 
I 

- 

a 
5 Manganest 

Mercury- 
Nickel 

Zoncentration 

I 

C Q 

- 

!4 
- 

- 
- 

- 
- 

- 

- 

7440-28-o Thallium 
7440-62-2 Vanadium: 
7440-66-6 Zinc 

Cyanide . - 
I I I- 

-4 L fi 

-- 

. 
.- 

1 

Color Before: Clarity Before: 
. * 

Texture: . - _ 

Color After: 

* Comments: 

Clarity After: Artifacts: ---X 
. 

. 
. 

. . 
. 

1 I 

m 

I 

FORM I - IN , - 
2 Q 

_ .- 



*. 
. U.S. EPA - CLP . 

1 

I ' 
INORGANIC A$ALYSIS DATA SHEET 

.EPA S&Q 
. .- 

r -ILab Name: f&oLcs (l/p&Q L-q7 
Y. 

Contract~.pfi--97-~~~ltlig I 
It&o7zzIo 

. . 
~, 

Lab Code: ' Case No.:’ SAS No.: SDG No.: - - 
Matrix (soil/water): Qm,k -+ Lab Sample ID: OSgp&m--(q 

. . . 
'Level (low/med): Date 'Received: 07~23(~ I 
% 

: 

I 

Solids: s . * 

Concentration Units (ug;L or mg/kg dry weight): 

M 

‘- 

I I I 
t ZAS No. Analyte., Concentration C Q 
: 7429-90-5 Aluminum 

- 

7440-36-0 Antimony: 
- 

7440-38~2'Arsenic - 

7440-39-3 Barium - 
- 

7440-41-7 Beryllium - 

7440-4'3-9 Cadmium - 
' 

7440-70-2 Calcium- - 
. 

7440-47-3 ChromiuF - 

7440-48-4 Cobalt - 
- 

7440-50-8 Copper- - 

7439-89-6 Iron -- - 

7439-92-1 Lead . . 1. - 
7439-95-4 Magnbsium - 
7439-96-5 Manganese - 
7439-97-6 Mercury - 
7440-02-o Nickel- 

012, ii . 
7440-09-7 PotassE 
7782-49-2 Selenium- 
7440-220.4 Silver 
7440-23-5 Sodium- - 
7440-28-o ThalliT 
7440-62-2 Vanadium- . 
;7440-66-6 Zinc - 

Cyanide . - 
-e- 

Color Before: Clarity Before: . . 

Color After: Clarity After: 

. . 

Texture: -c-r 

Artifacts: - 

Comments: . . 

* 
. 

. 

. 

, 

FORM .I .- IN I: 
! ,': 



. - 
_- 

*. U.S. EPA - CLP . 
e-l 

1 ,EPA S&& 
. . INORGANIC &ALYSIS DATA S&ET - . 1. 

I Lab Name: &w &awb L-37 / . . / 
Lab Code: ' Case No.:' 

Contract:IrtpJ3-9+m- 
IZcil: 

SAS No.: SDG No.: 
ZF 

Matrix (soil/water): SOIL Lab Sample ID: ~fg?&pO2 
:. 

Zevel (low/med): 

% Solids: 

Date Received* 

. . 

Concentrat ion Units (ug/L or mg/kg dry weight) : 

JAS No. Analyte.. Conrqentration M 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-E 
7440-70-z 
7440-47-Z 

440-48-d 
'440-50-I 

Aluminum 
- 

Ant imonyz 
- 

Arsenic - 
Barium - 
BeryllG 

- 
L 

Cadmium 
- I 

Calcium- 
- 

j\Chromium 
- 

1 cobalt - 
- 

3 Copper- 
I 

- 

'439-89-6 Iron - 
'439-920l(Lead + 

I 
- 

: - 

1439-95-4 Magnesivm - 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-o 'Nickel - 

i F 
. 

7440-09-7 PotassZiG 
7782-49-2 Selenium- 
7440-22-'4 Silver 
7440-23-5 Sodium- . 
7440-28-o Thallium 
7440-62-2 Vanadium: 
7440-66-6 Zinc 

Cyanide * - 
- 'a - 

Color Before: 

Color After: 

* Comments: 

Clarity Before: 

Clarity After: 

. - 

. . 
r-- 

I 

I--.- 

. 

Texture: -c- - 

Artifacts:.-, 
. 

FORM I .- IN 
- 
-/ 



*. . U.S. EPA - CLP . 
. 

1 
. . INORGANIC- &ALYSIS DATA SHiET 

.EPA SAMPLE 
. . 

I 

- 

!Lab Name: ~~mL3 PAtin L?t) _ 
*. . 

Contract:Q&-?q-700-n~ 

&ab Cdde: 
* 

Q--~-'3Q 

Case No.:" 
.- 

SAS No.: . . SDG No.: - 

iatrix (soil/Water): SO\L - 
:, 

Lab Sample ID: 00@~82-0? 

Zevel (low/med): Date Received: OZ(Z3[00 

; Solids: 

Concentration 

. . 

!AS No. Analyte-+ 

'429-90-5 
'440-36-o 
'440-38~2 
'440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-? 

Aluminum 
Antimony: 
Arsenic 
Barium - 
BeryllG 

1 cadmium 
: Calcium- I I 
J Chromiur' 

7440-48-4 Cobalt - 
744.0-50-8 Copper- 
7439-89-6 Iron - 
7439-92-l Lead- 

. 

Units (ug/L.or 
r 

w/kg dry weight) 

Conqentration C Q 
I I 

~-- 
7439-95-4 Magrim -_ 
7439-96-5 Manganese 
'439-97-6 Mercury 
'440-02-o Nickel- 
'440-09-7 Potassium 
'782-49-2 Selenium 
1440-22-'4 Silver - 

-I 

7440-23-5 Sodium- f 
7.440-28-o ThalliF 
7440-62-2 Vanadium: . 

. 

7440~66-6 Zinc 
Cyanide - 

- . . .- . 

. 

- .. 

- 

- 
- 

color Before: Clarity Before: . * 

. 

. . 

Color After: Clarity After: -. 
,Comments: 

Texture: ' _ 

Artifacts:.- 
. 

I 1 

. 
. . 

I 
/ 

. 

. 
. . 

ir \ . 

I ” 

. 



*. 
. 

U.S. EPA - CLP . 

1 
. INORGANIC &ALYSIS DATA SHiET 

Lab Name: a&W~ fW.47 Contract:~~$~q-7~-acrB 
/ . . 

Lab Code: ' Case No.:' SAS No.: - 

,EPA SAMPLJ- 

I' 
97-q -039 

SDG No.: - 

Matrix (soil/water): Sot; 
:. 

Zevel (low/med): 

Lab Sample ID: OsARoBz-06 ?- 

Date Received* . . 

0 Solids: 

Concentration Units (ug/L or kg/kg dry weight): 

CAS No. Analyte.. Concentration C Q M 

7429-90-5 Aluminum 
- 

7440-36-O Antimony: 
-' 

7440-3872 Arsenic 
- 

7440-39-3 Barium - 
- 

7440-41-7 Beryllium 
- 

7440-43-g Cadmium 1 
- 

7440-50-8 Copper- 
- 

7439-89-6 Iron - 
- 

7439-92-l Lead * . 
- 

7439-95-4 Magnesium 
- 
- 

7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-o Nickel- 

--&a--&N* I 

7440-09-7 PotassG 
- 

7782-49-2 Selenium- 
- 

7440-22-4 Silver 
- 

7440-23-5 Sodium- 
- -- 

7440-28,-O ThalliK 
- 

. 

- 

. . - 

tt 

 ̂

- 

Color Before: Clarity Before: 
. - 

Texture: * - _ 

Color After: Clarity After: Artifac+: Ls^_ 

' Comments: 
* 

. . . * . 
. . 

. \ . 
FORM I .- IN I 

I-? l-3 : 



‘. * U.S. EPA - CLP 
. 

1 .EPA SAMPLF, 
. INORGANIC A%ALYSIS DATA SHBET' .w 

Xab Name: l!!J?ows g&q L&-p* 
*.. 

Contracteq(R-+I-7&- 
. . . 

Lab Code: 5' 
wd 

I S3-‘D-c?3~ 

Case No.:' SAS No.: SDG No.: . 

?atrix (soil/water)? SOIL- - Lab Sample ID: CW&X~.Z$& 
:. 

Zevel (low/med): Date Received: 

% Solids: 

in 

. 

; 

I 

Color 

. * 
'Concentration Units (ug;L or mg/kg dry weight): 

-44 
I% &h--v 

:AS No. Analyte-. Concentration 

7429-90-5 Aluminum 
7440-36-o Antimony 
7440-38-2 Arsenic 

-- 

7440-39-3 Barium 
-- 

7440-42-7 BeryllG - 
7440-43-g Cadmium 1 
7440-70-2 Calcium- . 
7440-47-3 Chromiur 

\7440-48-4)Cobalt -\ 

C Q M 
- 
- 
- 
- 
- 
- 
- 
- 
- 

i - 

7439-95-4 Magnesium 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-o Nickel- 
7440-09-7 PotassE 

- 

7782-49-2 Selenium- 
- 

7440-22-4 Silver 
- 

7440-23-5 Sodium- 
- -- 

7440-28-o Thallir 
- 

. - .p _ 
7440-62-2 Vanadium- . 

- 

7440-66-6 Zinc 
A 

Cyanide 
- 

. - - 
- 'a - . 

. 

.* 

Texture: - Before: Clarity Before: 
. - 

Color After: Clarity After: Artifacts: cI_ 

Comments: 

. . 



: - 

U. S'. EPA - CLP ~ 
. 

1 .EPA SAM&- 
. . INORGANIC &ALYSIS DATA SH&ET . . 

Lab Name: 6fLotis tmtJ"T) L-T& Cantract:~~~-99=Fol~8 I 
zp-oq *3$7 

*. . 
Lab Cdde: ' Ca.se No.:' SAS No.: StiG No.: ' - 
Matrix (soil/water): Lab Sample ID: oo&Qoa-\o -- 

. . . 
Zevel (low/med): Date Received: O7-(zSioG ,- 

% Solids: *: 790 
- 

Concentration Units (ug/L or mg/kg dry weight): 

I I I I I 
CAS No. 

I 
Analyte.. I Concentration C Q I I I M 

- 
- 
- 
- 
- 
- 
- 
- 

\7439-92-l\Lead - .I 

Color Before: Clarity Before: 
. . 

Color After: Clarity After: 

Texture: . -- 

Artifacts: '_ 

' Comments: 
- 

- 

. 
. 

. 6 

s 

- 

* 
. . 

., 

. 

. . * 
! , -’ . 

FOMis .- IN 



: 

-. 

. 
U. 6. EPA - CLP . 

1 
. . . 'INORGANIC &ALYSIS DATA SHiET 

.EPA SAMPLF: 
. 

,-Lab Name: BLWLLS @AuP L*. 
*. . 

Contract:~~~-y~-7o~rz$g Q-4 I 

- 

aab Code: 
. e 

Case No.:' SAS No.: SDG N,o.: - 
iatrix (soil/water): S~J\(, 

. . . 
Lab Sample ID: ooRfl&z-\x 

<Level (low/med): Date Received- ** 07+3(@0 

k Solids: 
q .' ,..': - 

Concentration Units (ugjL or mg/kd dry weight): 

: 

. . 

i 

AS No. 

429-90-5 
440736-O 
440-38~2 
440-39-3 
440-41-7 
440-43-S 
440-70-2 
'440-47-3 
'440-48-4 
'44.0-50-a 
'439-89-E 
1439-92-l 
7439-95-d 
7439-96-E 
7439-97-t 
7440-02-f 

Antimony: 
Arsenic 
Barium - 
Beryllium 
Cadmium 7 
Calcium'- m 
Chromiuf;;- 
Cobalt - p - 
Copper- 
Iron e-w 
Lead? I-- 

I Magnesium 
j Manganese 
j Mercury 
1 Nickel- 

7440-09-7 PotassGii 
7782-49-2 
7440-22-'4 
7440-23-5 sodium- 
7440-28-o 
7440-62-2 
7440-66-6 Zinc 

Cyanide . - 

-i 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
- 
- 
- 

- 
- 
- 

Color Before: Clarity Before: 

. . 

I‘ 

Texture: - 
Color After: Clarity After: 

* Comments: .' 
Artifacts: ____ 

. 
, 

. . 

. . . 

. 

. 

. 
\ 

. 

I 
FORM I .- IN 

:I' i; 



- *_ U.S.. EPA - CLP. . . 
. 

1 
INORGANIC &ALYSIS DATA SHBET 

..EPA SNQL:- 
. . 1 

*.. 
Lab Name: emOL% P&c&- c-37 . Contract-+(-*--\?qE: I S~4743@7 . . . 
Lab Cdde: l Case No.:' SAS No.: SDG No.: - 
Matrix (sbil/water): SolL * 

. *. 
Zevel (low/med): 

% Solids: 

Date Received: O&.3 1 

Concentration Units (ug;L or mg/kg dry weight): 

:AS No. Analyte.. 

7429-90-5 Aluminum 
7440-36-0 Antimony: 

,40-38-2 Arsenic 
140-39-3 Barium - 
L40-41-7 BeryllE 
i40-43-9 Cadmium 
140-70-2 Calcium- 
440-47-3 Chromiux 
440-48-4 Cobalt 

Concentration C 
I 

Q M 
I 

- 

74 
74 - - 74 
71 I - - 71 
7r l- I- 
71 I 
744.0-50-a Copper-' I I- 

7439-89-6 Iron - 

7439-92-1 Lead - . - 

7439-95-4 Magnesium - 
7439-96-5 Manganese - 
7439-97-6 Mercury 
7440-02-o Nickel-. 

4*4 

7440-09-7 Potasss - 

7782-49-2 Selenium- - 

7440-22-4 Silver - -. . . 
7440-23-5 Sodium- - -- 
7440-28-o ThalliF - I' . - 

. . 7440-62-2 Vanadium: . -- 
7440-66-6 Zinc - 

Cyanide - - . --- - , - '* - - . 
Color Before: Clarity Before: 

.' - 
Texture: ' - - 

Color After: Clarity After: Artifact;S: db-w 

' Comments: .* 

. . . . - ., 
. 

.* 
. r? 

. 

FORM I .- IN 
; . ..- a j *. - 



. 

: 

*. U. S'. .EPA - CLP . . 
. 

1 .EPA SAMPLL'E 
INORGANIC AFjALYSSS DATA SHiET .- 

I -Lab Name: i?4-%is 12Atq q-p contract z&.~-yq-+ii-l~ b 
JY-O6-@+3 

-. . - . 
iab Cdde: Case No.:" SAS No.: SDG No.: ' 

!latrix (soil/water):. Lab Sample ID: OOf9@&-Ib- 
:. 

&eve1 (low/med): Date Received: cE+~Q~ 

% Solids: .' .:. *$ $$& 

Concentration Units (ug/L or mg/kg dry weight): flq[q "r 
(1 (/ v 

i lC AS No. Analyte.. Concentration Q 

7 

7 
7 
c 

. 

7 
7 
7 
7 
7 
7 

7 

429-90-S 
440-36-O 
‘440-38~2 
7440-39-I 
7440-41-I: 

440-43-! 

Aluminum 
Antimony- 

- 

M 

- 
- 

3admium ' 
Zalcium- 
Chromiuf;;- 
Cobalt - 

440-70-2 
440-47-3 
440-48-4 
‘44.0-50-8 
‘439-89-6 
‘439-92-l 
‘439-95-4 
7439-56-S 
7439-97-6 
7440-02-C 
7440-09-; 
7782-49-z 
7440-22-L 
7440-23-i 

Manganese 
Mercury- 
Nickel 
PotassZG 

I 
Selenium- 
Silver 

5 Sodium- 
7.440-28-o ThalliK-m I 
7440-62-2 Vanadium- 
7440~66-+;;il,~i\ ' ; ';I ,. . i 

. . 

11 

Texture: - Color Before: Clarity Before: . . 

Color After: Clarity After: Artifacts: _ 

' Comments: . 

. , 
/ 

r - . _" . . 
. 

' . . \ . 

.‘I 



: - 

U.S.. EPA - CLP . 

1 
INORGANIC &ALYSIS DATA SHBET 

Lab &de: ' Case No.:' 
.- 

SAS No.: SDG No.: - 
Matrix (soil/water): 91~ 

. . . 
Zevel (low/med): 

Lab Sample ID: ~$&@,2-@ r 

Date Received: 0% I23i0c p., 

% Solids: .? 533; . 
:. 

- 

. * 
Concentration Units (ug/L or mg/kg dry weight): 

d-J-% - 

CAS No. Analyte.. Concentration C Q M 

7429-90-s Aluminum - 
7440-36-01 
7440-38-.2 

~Antimony: 
- 

Arsenic - 
7440-39-3 Barium - - 

BeryllG 
- 

Cadmium 1 - 

Calcium- . '- - 

Chromiuc- _I' 

Cobalt 
- 

; Copper- - 

i Iron - - 

_ Lead - . - 
- 

7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
744.0-50-a 
7439-89-E 
7439-92-l 
743.9-95-4 
7439-96-f 
7439-97-i 
7440-02-l 

;agnesium\ l-l I- 

. . 

5 
3, 
3 

7440-09-7 
7782-49-2 

'7440-22-'4 
7440-23-s 
7440-28-o 
?440-62-2 
7440~66-6 

Color Before: 

Ianganese - ~- 
Iercury 
rickel 

-a 1 sah- II31 

?otass%K - 
selenium - 
silver - 
3odium'-- 

- - 

ThalliK 
Vanadium- - 
Zinc 

WV 

Cyan- 

I-1 . - 
_ _ - . - 

- 
-- 

.- -- . 

Clari<y Before: 

Color After: Clarity After: 

. . - 

.- 

- 

Texture: -- 

Artifacts:.,, 

Comments: 
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'qy 
$-& - 

iygg U.S. EPA - CLP . 
& :+: 
;@L:. * 6 EPA SAMPLE NO. 

-7,. '. . DUPLICATES 

6fL@- WJb L*. Contract:Gc~7q4u7Mu~(g ?pW"-mY I. 

Case No.: SASNo.: " SDG No.: . . 
(soil/water) : %(I Level (low/med): - 

for Sampie: 77.1 % Solids for Duplicate: 7y47 
- 

Units (ug/L or Concentration mg/kg dry weight): n 1 
-+I- 7 

Sample (S) C Duplicate (D) 
;m 

m 
dimony- 
rsenic - 

RPD 

I- 

- 

Topper \ 
Iron 
Lead 
~agnZ5iEi I 3anganese 
dercury 7t\7 
Nickel - 
PotassE 
Selenium- 
Silver 
Sodium: . 
Thallium'- 
Vanadium: 
Zinc I 

7&8 

'L- 

Cyanide m I 

,. -- /- . . 

s. 
FORM VI - IN 

. * .- . . .'*.f. 4J 4 

IWO3' 



U.S. EPA - CLP 

5A 
SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO. 

ab Name: &@tis PAW? LW Contract:~;~8-Cty-7~-~ZCI qH\\-03Q ~. 
fib code: Case No.: SAS No.: SDG No.: 

by ix (soil/water): so\ L Level (low/med): 

IF-&lids for Sample: 

Concentration Units (ug/L'or mg/kg dry weight): 

Control 
Limit 

%R 
Sample Spike 

Result (SR) C Added (SA) 
Spiked Sample 

Result (SSR) C %R Analyte 

i;: minum- 
bcimony- 
Arsenic 

- B:- -,iurn 
B\.. #yl lium - 

- 
- 
- 

Caper 
-- I an 

t, id 
HagnG 
PIganese 
iN xury 
hackel - 
~Qtassium 
I-aenium 
&-lver - 
bdium- 
7'.Bl1i.K 
\ nadium- 
tint - 
@#nide - 
s- ' 

IO\ 'I/CL4 \ 

WIaents: 
- 

FORM V (PART 1) - Ii? 

CJz 

ILMO3,0 



BRL Case Narrative #OOBRO82 & 087 

BROOKS RAND, LTD. 

~_-. 

CASE NARRATIVE 

.TotaI Mercury in Water and Soil 
for 

Tetra Tech N.U.S. -T 

Contract Task Order #: 252 
Subcontract #: GCDB-99-700-1298 

BRL Tracking # s: OOBR082 & 087 
BRL Project #: TTlOO2 
Project Name: Warminster, PA. 

- 

- 

All samples were received, stored, prepared and analyzed according to Brooks Rand, Ltd., 
Standard Operating Procedures (SOPS) and EPA Methodology. - 

Shipping and Receiving 
Ten water samples and nine soil samples were received at 0.8:15 on 02/23/00. The samples 
arrived in a cooler with ice, at 3’.7”C. The requested analysis was total mercury. The aqueous 
samples were preserved with BrCl and stored in a locked cabinet until further processing. The soil 
samples were stored in a locked freezer. All samples were assigned the tracking number 
OOBROS2. 

Six water samples and seven soil samples were received at 08:35 on 02/24/00. The samples 
arrived in a cooler with ice, at 3.7OC. The requested analysis was total mercury. The aqueous 
samples were preserved with BrCl and stored in a locked cabinet until further processing. The soil 
samples were stored in a locked freezer. All samples were assigned the tracking number 
OOBR087. 

“-7 , 
-/ 

Storage and Preservation 
The samples were preserved and stored in accordance with method requirements. The aqueous 
samples were analyzed within the 28 day holding time required in the statement of work. Results 
reported for the soil samples, were yielded outside the 28 day holding time but within the method 
required holding time as specified in BR-0002. 

Mercury Analysis P-- 

The samples from the two shipments were analyzed in two analytical batches #00-084 for aqueous 
samples and #OO-082 for soil samples. 

CProject Management\clients\ACTIVEWTlOO2\OObrO82 & 087 case narrative.doc 
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BRL. Case Narrative #OOBRO82 h 087 

Batch #O&084: Total mercury in water, EPA Method 163 1, Revision B. 
This batch includes all aqueous samples from the two shipments. 

Preparation: The samples were prepared on 03/14/00. They were prepared following section 
11.1.1.1 of EPA Method 163 1, as specified in the sample preparation log. Section 11.1.1.1 of 
EPA Method 163 1 involves the addition of OSmL of BrCl to a 1 OOml aliquot .of sample. 

Analysis: The samples were analyzed by stannous chloride reduction, gold amalgamation and cold 
vapor atomic fluorescence spectrometry (CVAFS) detection. Analysis was performed on 
03/l 5100. 

Quality Control: Please refer to the batch specific QA Report. A matrix spike/matrix spike 
duplicate set was performed on sample SW-1 I-034 and sample SW-OS-03Q. EPA Method 163 1 
requires precision to be measured by MS/MSD as opposed to Method Duplicates. All method QA 
criteria were met and no qualification of the data.was required. All field sample results have been 
blank corrected as required in the calculations section of EPA Method 163 1. 

Batch #O&082: Total mercury in soil, proprietary BRL Method BR-0002 
This batch includes all soil samples from the two shipments. . 

Preparation: The samples were originally prepared on 03/22/00. They were prepared by refluxmg 
in a 7:3 mixture of nitric acid and sulf%~ric acid, followed by the addition of BrCl. The samples 
were reprepared on 04/07/00 in response to acorrective action. 

Analysis: The samples were analyzed by’ stannous chloride reduction, gold amalgamation and cold 
vapor atomic fluorescence spectrometry (CVAFS) detection. Analysis was first performed on 
04/04/00. The reprepared samples were analyzed on 04/12/00 in response to a corrective action. 

QuaZitj, Control: Please refer to the batch specific QA Report. A matrix spike/matrix duplicate set 
was performed on sample SD-l l-03Q and on sample SD-OS-030. The initial preparation and 
analysis of this batch yielded matrix spike recovery and duplicate precision outside the method 
criteria.One preparation blank gave a result above the method detection limit. As a result a 
corrective action was issued for repreparation and reanalysis of the samples as batch OO-082b. 
Repreparation and reanalysis yielded preparation blanks below the MDL. One matrix spike result 
fell outside the method criterion and the sample result has been assigned the qualifier “N’. 
Measurement of duplicate precision again fell outside the method criterion, however the sample 
results fall below the CRDL, therefore qualification of the data is not strictly relevant. The data 
was reported without fkther corrective action fioti batch OO-082r. All field sample results have 
been blank corrected as required in the calculations section of EPA Method 163 1, upon which this 
proprietary method is based. All field sample results have heen dry weight corrected. 

C:Wroject Management\clients\ACT.TVE\TT1002\00b#82 & 087 izase narrative.doc 
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BRL Case Narrative #OOBRO82 & 087 

The Project required CRDLs of 12 r&L for aqueous samples and 150 rig/g for soil samples, have 
been met. 

Index of EDD Files: 

M -TTNUS02b: Water sample data 
-- 

M-TTNUS02b: Sediment sample data 

-- 

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. In addition, I 
certify that to the best of my knowledge and belief, the data are reported as true and accurate. 
Release of the data contained in this data package has been authorized by the Laboratory Director 
or his designee as verified by the following signature. --, 

Rebecca Wood, Project Manager 
/-. 

r-, 

,- 

. 

-. 
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PROJECT NO.: 

L I-CJ L 4-L 6 27’3 

SAMPLERS (SIGNATURE): NO. 
OF 

CDN- 
TAINERS 

I 

I 

I 

I 

3 

L 

1 

I 

I 

I 
- 

I 

0 74‘ 

~ELI~~SHED BY (SIGNATURE): 

&A @@g+@+ 

tELINQuISHED BY (SIGNATURE): 

tELINQUISHED BY (SIGNATURE): 

derN0.70440(0693) 

I 

DATE I TIME: RECEIVED BY(SlGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVF! BY(SIGNATURE): 

i ,: 
i-/.?z/A=- H5.Q ;: i : ;: :J j, ‘: 

DATE J TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SlGitATURE): 

I I 

DATE /TIME: RECEIVED FOR LABORATORY BY DATE /TIME: REMARKS: 5 A 1 y//d L”,’ .‘+ 1-T; ///. .A I’ k-ti/l)Ki5=5 

I 

(SlGNATURE): 
” 

I 
.RIflb// #.Q 6>‘/@ cj’/ ‘7 gy 5 30 4 



-r-&C r-4 7-e L J-7 A./ L/5 

CfiAlN OFCUSTODY RECORD 

ROJECT NO.: SITE NAME: I 

x;r j/-r /'c/tp kc;' c! 4mh.q /*f/y / fl 

DATE TIME COMP GRAB STATION LOCATION 

I 

CON- 
. TAINERS 

i 

RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY (SIGNATURE): 

I 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED FOR LABORATORY BY 

I - 
I 

(SIGNATURE): 

0$X i04-dZ 
- d- h - --> --- 

,- . 

REMARKS 

RELINQUISHED BY (SIGNATURE): 1 OATE /TIME: 1 RECEIVSO B~(!lGNATURE): I . 

RELINQUiSHED BY (SIGNATURE): ‘OA+E I TIME: RECEIVED BY(SIGNhRE): 



Hg Analysis Results 
082b( BR~0002jxlq Tracking #OOBR082,087 

.,.... ..--‘....J ,. .- ,, , \“.--I , \.-.- 

131 nnncm23 I 3 I 1na71 n 

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

I 51 I I lnmal 

211 OOBR082 1 12 10881 25.6 ( 0.501 4 

I 
-w.- -.-- 

nmmR7 I 3hhn I n 51-11 1 

. --.- 

33 OOBR087 10 1059 25.6 
34 OOBR087 12 1022 25.6 0.50 reanalyzed 
35 OOBR087 13 1006 25.6 0.50 2506 160 8.14 160 7.75 
36 OOBR087 12 1022 25.6 0.10 83326 5319 1332 5319 1332 

Summary..of Split Sample Analysis ) 
I I I I”r.w.r nrr I I I I I Incnrr I Cm. I 

3 Rtln Trackinn -ii- -ii=i 

- 

t 

s ““I,.’ 

Red; Result 
nnln nnln Run 

* .I,. . w-w . . . . .J .I .I . . ‘.J’J ‘%vJ 
.-.. 

14 OOBR082 6 101 101 25 . - - . 
15 OOBR082 6MD 60.1 ‘59.7 I 26 OOBR087 

I 1 Averaael 813Rl I w.- -00.2 1 
R&Y !il -?-IO! I I i RPD fd.,.,, -..wr- 

Calibration Results I -- ------- --_ - ----_-- 
I I I , I I 

nstrument Calibration Blank Con. ( (Calibration Blanks I 1 
Calibration 

Run ps PA Coefficient Run PA w 
5 50 829 0.06031. 1 0 0 
6 100 1994 0.05015 2 0 0 
7 500 7’425 0.06734 3 0 0 
8 2500 36233 0.06900 4 0 0 
9 10000 138186 0.07237 Average: 0 0 

R: 0.9999 Avg: 0.06383 stoev: 0 0 
.RSD: 13.8% 

Page 1 of 2 
1 
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Hg Analysis Results 
Jatd ##OO-082b(BR-0002).xis, Tracking #OOBR082,087 

PC CALCULATIONS (continued) 

500 ( 75711 96.7%/ 

\ I I 

\ I 
I 

I 

Value Weight Volume 1 VOI. 1 I IKt!Guv~lyI 70 1 I 
D4l” CDh” It7 ..-l” I-“\ /ml \ 1 /ml 1 1 DA 1 M I nnln I RPn I I ,\“I, Or\,“, ,u llyly \“‘YI \I,&, \IIIL, 

; 6249 
m “Wkl * .--. 

IO CRM-1 92.0 606 25.6 0.50 1037 87.0 94.6% 
11 CRM-2 92.0 600 25.6 0.50 16623 1061 89.9 97.7% 

Page.2 of 2 
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Batch #: oo-O84(l83l)~/s Tmzking #fs): OOBRO75,082,083,087 

QC CALCULATIONS (continued) 
I I I I I I I I I I 
I I I I 

Ongoing Precision and Recovery (OPR) 
Calibration Verification Standard 

Page 2 of 3 R 

1 Blank unit = 1 

I &I 



tig in water by Method 16318 (SRL Mod. #2) Batch #: OO-O84(M3l)~tIs Tracking #Is): OOBRO75,082,083,087 

1 Analyst: w. Hagan 

Sample Results 

Date: YlYCKJ Project #(s): rrtooz.CALoo2.MANx)~ 

-.- v-v- --. 3 nl 7774 1 1441 1.531 I 

. .-- _-.- 
73 41 0.7121 I 

Blanks (11.21 j I 
:litul8: 40 pg. 8v8. <26 Irg stD8v <IO pg 

,_./ 

Page 1 of 2 
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- 

60 
10 

200 
5 
.5 

5000 
10 
50 
25 

100 

- 

3 
5000 

- fjcb gg 

Wave- 
length 

(ml 
Back- 
round 

- 

nalyte 

Lluminum- 
Lntimony- 
wsenic- 
3arium- 
3eryllium 
Zadmium- 
Zalcium- 
Chromium- 
Cobalt- 
Copper- 
Iron 
Lead 

I Magnesium 

- - I - - 
- - 
- - 
- - 
- - 
- - 
- - 

-. 

Manganese 
Mercury- I 2.53~7 . ,--- 

Nickel- 
Potassium 
Selenium- 
silver- 
sodium- 
Thallium- 
#Vanadium- 
Zinc 

I - I I- 

FORM X - IN 



Date: 

Wave- 
length Back- 

Analyte (nm) ground 

Aluminum- 
Antimony- 
Arsenic- .* 
Barium- 
Beryllium 
Cadmium- 
Zalcium- 
Zhromium- 
Zobalt- 
Zopp&r- 
Iron 
Lead 
Magnesium 
Manganese 
Mercury,- 257 
Nickel- 
Potassium 
Selenium, 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 

CRDL 

z 200 
GO 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 

'2. +G! 
40 

5000 
E 

46 

-- 

- - 

-- 

- - 

-- 

- .- 

- - 

- - 

- - 

- - 

- - 

- - 

- w 

- I 

- - 

* 

- . 

L. 

/ 
- . 

, 
- I 

!- 

I 

- . 

- . 

I 
- * 

1 
- 

. 

- 

- 
I - - 

I 
A - - 
- 
- 
- I 

-I 

. 
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U.S. EPA - CLP 

13 . 
PREPAR?JTIqN LOG 

Contract:ti~f3-CtYw7rX3-lzY'B : 

Case No.: SAS.No,: SDG No.:" 

Weight 
(srW 

Volume 
(m 

I- 

- 

B 

* 

. 

. 

. 

. 

* 

* 

- 

- 

-\ 

. . 

, 

1 

; 
i’ 

FORM XIII.- IN 



.EPA 
Preparation 

Date 
Sample 

No. 

. - 

. . 
* 

. ,. ’ 

. ’ 

FORM XIII: IN IIJG 



. ._ 

U.S. EPA - CLP 

i4 
ANALYSIS Rti LOG " 

. 

Lab Code: Case No.: ' ' SAS No.: ..' SDG No.: 2, :; ; A, G- 
Instrument ID Number: pR-c% Method: GfA i&3\ -1 'I- 2 2 . . ::. 
Start Date: 0 3\.\5\.*c, . . End Date: 03(lSW 

* Analytes 
EPA 

Sample 
No. 

* - * * . . . . I . 1: 

D/F Time % R 

ntlai c) - 

NK 
I 
-- 
-- 
-. - 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

* -- 
-- 
7- 
-- 
-- 
-- 
-- 
-- 
A- 
-- 

- 

s 

- 

* 

I 

I 

. 

. 

/. * 

. 

. 

, . 

. 

. a. 

. . 

. . 

. . 

. a 

* I 

* 

* 

* 

m 

. 

* 

* 

* 

* 

* 

. 

. 

. 

I . 

I . 

. . 

. . 

. * 

. 

. 

. 

-’ 

. - 

- * 

- * 

- * 

- * 

- . 

- . 

- * 

- . 

- . 

- . 

- . 

- , 

- , 

- 

- 

- 

- 

. 

. 

Form XIV - INi. ,.r 
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iiS. EPA - CLP 

i.4 
. 

ANALYSIS Rm LOG 

L; o Code: Case No.: ' ' 2' SAS No.: -.. SDG No.: 
-. 
a; 

Ir\-strtiment ID Number: 
.:‘ 

p-)&-S% Method: &,4A i&3\ I: ;: ;: $ 
!&art Date: End Date: 

Analytes 
EPA 

Sample 
No. 

- 
D/F F 

B 

‘- 
I- 

rime I % R i 
c 

;f-i 
L 

- 
c 

‘c 

P 

- 

- 

. - 

. - 

. m 

. - 

- - 

. - 

. - 

I I 

E 
R 

I- 

- 

‘b 

I 

- 

, c 

. - 

. - 

. s 

. L 

. L 

. I 

. I 

- . 

B . 

M . 

- . 

- I 

- . 

- . 

- I 

- . 

- 

- 

i? 
N 

- 

- 

. - 

. - 

. - 

. - 

. m 

. - 

. - 

- I 

c 
C 

- 

- 
. - 

. - 

. - 

. - 

. m 

. a 
I . 
- - 

P 

1 

- 

- 

: - 

- 

- 

- 

, - 

. - 

. m 

. m 

I 

h - 

. - 

. - 

. - 

. I 

. . 

s . 

- . 

m . 

- . 

- . 

- . 

- . 

- * 

- I 

- . 

- 

. 

-a 

-- 

-- 

-- 

I- - 

2 
B 

- 
- 

. - 

. - 

. - 

. - 

. - 

. - 

. w 
- - 
L . 
- . 
- . 
- . 
- . 
- * 
- . 
- , 
- 

( 

- 

m 

- 

- 

. 

. 

. 

. . 

. . 

. . 

. . 

. 1 

. 

. 

. 

. 

. 

. 

. 

m 

- 

j 

. 

. . 

, . 

. 

. . 

. . 

. . 

. . 

. 

. 

. 

_ 

m 

. - 
- . 
- . 
- . 
- . 
- . 
- . 
. . 
- . 
- * 
- , 
- 

. . 

I . 

- . 

- . 

- . 

- . 

- . 

- . 

- . 

- . 

- . 

- 

- 

- 

- 

- 

- 

- 

-i 

-.. 

-s 

7’ 

-- 

-- 

-- 

-- 

CM 

-c 

. . 

i 

L. 

I 1 

- - 

- * 

- ‘ 

- 

- 

-- 
-- 
-- 
-- 
-- 
-- l- 

, 
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Engineering Consultants Since 1967 

Geotechnical 
“Tgineering 

Construction 
Quality Control 

Lboratory 
Testing 

>T and 
Related Services 

search and 
+ecial Studies 

vironmental 
,gineering 

nnsportation 
1 Traffic 

U2xgineering 

SOIL LABORATORY TEST REPORT 2-13 

Project No. .99143 
March 7, 2000 

Attention: Mr. Garth Glenn 
TetraTech NUS 
600 Clark Avenue, Suite 3 
King of Prussia, PA 19406-1433 

Re: CLEAN Contract N62472-90-D-1298, CT0 No. 0252 
Naval Air Warfare Center (NAWC) 
Warminster, PA 

Samples Received: On 2/24/00 - 18 jar samples, designated 
SD-Ol-03Q to SD-13-03Q. 

Testinq Completed: (See attached Work Order) 

Test Standard 

Particle-Size Analysis D422 
(Sieve and Hydrometer) 

Results: 

The results of the particle-size analysis are graphically 
depicted on the attached gradation curves. Also enclosed is 
the hard copy date package. 
this report, please call. 

If you have any questions about 

JWR:lcw 

Fax (610) 688-8143 . 6 Berkeley Road, Devon, PA 19333-1397 l (610) 688-8517 
www.valleyforge!abs.com l engineers@valleyforgelabs.com 

‘Y< A 

Sincerely, 

Jeffrey W. Rosengarten 
Geotechnical Engineer 
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UNIFIED SOIL CLASSIFICATION 

COBBLES - 
GRAVEL SAND 

COARSE FINE 
SILT OR CLAY 

COARSE MEDIUM FINE 

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER 

3 3/4 3/0 4 10 20 40 60 140 200 
0 

20 

E 

2 
40 

E 
2 

E 

E 

53 

--- 

GRAIN SIZE IN MILLIMETER 

SYMBOL BORING DfiiTH iit f!iI) DESCRIPTION 

0 SD-Ql-03Q Well-Graded Gravel with Sand (GW, visual) 

q SD-OZ-03Q Silty Gravel with Sand (GM, visual) 

Remark : 

Project No. 99143 NAWC Warminster 

Valley Forge 
Laboratories, Inc. GRAIN SIZE DISTRIBUTION 2/7/2000 



UNIFIED SOIL CLASSIFICATION 

COBBLES 
GRAVEL SAND SILT OR CLAY 

COARSE FINE COARSE MEDIUM FINE 

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER 

3 3/4 3/6 4 10 20 40 60 140 200 , , 

GRAIN SIZE IN MILLIMETER 

60 

, J . 

i F -. 

I r- 

I. 

1 i 

I -- 
100 
i-3 

I 

DEPTH LL 
SYMBOL BORING (ft) (w) &I) DESCRIPTION 

r- 

0 SD-03-03Q Well-Graded Gravel with Sand (GW, visual) 

cl SD-OO-OjQ Well-Graded Gravel with Sand (GW, visual) ,I 

Remark : I 
,I- 

Project No. 99143 NAWC Warminster 

Valley Forge I I-- 
Laboratories, Inc. GRAIN SIZE DISTRIBUTION 3/?‘/2000 

l 



UNIFIED SOIL CLASSIFICATION 

COBBLES - 
GRAVEL SAND 

SILT OR CLAY 
COARSE FINE COARSE MEDIUM FINE 

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER 

3 3/4 3/6 4 10 20 40 60 140 200 
100 ” n 

0 

80 

E - $ s= 

g 60 G 

L2 E 
,ti' 

2 
2 

PI F-z 
Pi 

z 40 
E 

8 E 

5 

20 I 80 

0 
1 

GRAIN SIZE IN MILLIMETER 

SYMBOL BORING '8:T" (!& (ia\ DESCRIPTION 

0 SD-05-03Q Well-Graded Gravel with Sand (GW, visual) 

0 SD-Oh--0jQ Well-Graded Gravel with Sand (GW, visual) 

Remark : 

?roject No. 99143 NAWC Warminster 

Valley Forge 
Laboratories, Inc. GRAIN SIZE DISTRIBUTION 3/i'/2000 



UNIFIED SOIL CLASSIFICATION 

GRAVEL SAND 
COBBLES SILT OR CLAY 

COARSE ; FINE COARSE MEDIUM FINE 

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER 

3/4 3/6 4 IO 20 40 60 140 200 

80 

60' 

80 20 
.- 

_. 

n 100 - 
’ - 

lb" lb" lb i 
lb-’ 

ci3 
GRAIN SIZE IN MILLIMETER - 

60 

SYMBOL BORING D?f??H (it) (?j DESCRIPTION 
r- 

0 SD-07-03Q Well-Graded Gravel with Sand (GW, visual) 

0 SD-08-03Q Well-Graded Gravel with Sand (GW, visual) r - 

Rem&k : 

Project No. 99143 

Valley Forge 

NAWC Warminster 

Laboratories, Inc. GRAIN SIZE DISTRIBUTION 3/7/2000 c-- 

._. ~_.? ‘ i _A,, _ . .." .-..i 



1 

UNIFIED SOIL CLASSIFICATION 

COBBLES 
GRA VEL SAND 

COARSE 
SILT OR CLAY 

FINE COARSE MEDIUM FINE 

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. .JWDROMETER 

3 3/4 3/a 4 10 20 40 60 140 200 

60 

’ ‘-CIL.t 40 

20 

0 
1 

SYMBOL BORING Dt:TH (kj (t$ DESCRIPTION 

GRAIN SIZE IN MILLIMETER 

0 SD-09-034 Well-Graded Gravel with Sand (GW, visual) 

cl SD-lo-03Q ' Well-Groded Gravel with Sand (GW, visual) 

Remark : 

Project No. 99143 NAWC Warminster 

Valley Forge 
Laboratories, Inc. GRAIN SIZE DISTRIBUTION 3/7/2000 



UNIFIED SOIL CLASSIFICATION 

COBBLES 
GRAVEL SAND SILT OR CLAY 

COARSE FINE COARSE MEDIUM FINE 

U.S. 5.IEVE SIZE IN INCHES U.S. STANDARD SIEW No. HYDROMETER 

3 3/4 3/B 4 10 20 40 60 140 200 

80 

60 

40 

20 

0 , , , , , , ) , 
lo3 

I""" ' ' 
102 

I"' c 
10 

GRAIN SIZE IN MILLIMETER 

-0 

- 60 

- 80 

+-J 
100 

1o-3 

-, 

SYMBOL BORING Df$rH (49", pw', DESCRIPTION 

0 SD-l l-034 Well-Graded Gravel with Sand (GW, visual) 

0 SD-1 2-034 Poorly-Graded Sand with Gravel (SP, visual) 

Remark : 

Project No. 99143 NAWC Warminster 

Valley Forge 
Laboratories, Inc. GRAIN SIZE DISTRIBUTION 3/7/2000 - 



1 

UNIFIED SOIL CLASSIFICATION 

COBBLES 
GRAVEL SAND 

COARSE FINE MEDIUM FINE 

SILT OR CLAY 
COARSE 

U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER 

3 3/4 3/0 4 10 20 40 60 140 200 

100 

80 

60 

0 , , , , , , , , 
lo3 

I""" ' 
lo2 

I”’ ’ ’ 1 I r 
10 1 

GRAIN SIZE IN MILLIMETER 

SYMBOL BORING Dff:rH /if.) &\ DESCRIPTION 

0 SD-13-03Q. Poorly-Graded Sand with Gravel (SP, visual) 

Remark : 

Project No. 99143 NAWC Warminster 

Valley Forge 
Laboratories, Inc. GRAIN SIZE DISTRIBUTION 3/7/2000 

I 



1MMMMMMMMHMHHHMHMMHHHMMHMHHMMMMMMMHMMMMMMMHMMMMMMMMHMMMHMMMMMMMMMMMMMMMMHMMHMH; 
G E 0 S 0 F T [R/GRAINJ HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN ~ 

1MMMHMHMMHMMMMMMMMMMMMHMMHHMMHHHMMMMMMHMMMMMQHMMMHMMMHHHHMMMMMMMMMMMMMMMMMMMM~? 

CLIl'"Ve 1'-":0. 1 Bo·r ing SD·-01 3 Depth (ft) 
Specific Gravity of Soil 2.70 3 Temperature Composite 
Weight of Ail'"dry Soil (g) 100.19 3 (Centigrade) COl'"l'"ection 
Wet Weight of Soil + Tal'"e (g) 0.00 3 17.3 1.0045 
Dry Weight of Soil + Tal'"e (g) 0.00 3 22.0 1.0035 
Weight of Tare ~g) 0.00 3 29.0 1.0020 

)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD~DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 

Time (min) Temp. (Cent.::O Peading G:lrain Size (mm) % Passing By Wt. 
2.0 21.1 1.0085 0.0354 1.2 
5.0 21.1 1.0070 0.0227 0.8 

15.0 21.1 1.0060 0.0132 0.6 
3() .. c) 

60.0 
247.0 

14.::1·5~ 0 
(i,. () 

0.0 

20.8 
2()" E. 
1 '3 ~ 7 
113.5 
0.0 
0.0 

1.0050 
1.004E. 
1.0040 
1.0039 
0.0000 
0.0000 

0.0095 
0.0067 
0.0034 
0.0014 
0.0000 
0.0000 

0.3 
0.2 
0.0 

-0.0 
0.0 IMMMMMMMMMMMHM9 
O. (> ; Pl'"e5.s [ESC] ~ 

0.0 0.0 0.0000 0.0000 0.0 : to 
0.0 0.0 0.0000 0.0000 0.0 ; continue ... : 
0.0 0.0 0.0000 0.0000 0.0 ; b:sdl 

1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMJMMMMMMMMMMMMM< 

1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM; 
G E 0 S 0 F T [R/GRAINJ SIEVE ANALYSIS (ASTM 0-422-63) OUTPUT SCREEN 

1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHM9~ 

Curve No. 1. BCl)r ing SO-Ol Depth (ft) 
JDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDV6 

Total Weight of Ol'"Y Soil Fol'" Coal'"se Sieve 1227.460 • 
Total Weight of Dl'"Y Soil For Fine Sieve 100.190 ; 
Sieve No. Foy Coal'"se/Fine Sieve Split 10 

JDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDV6 
U.S. Sieve Cumul. Wt. % Passing 3 U.S. Sieve Cumul. Wt. /. Passing! 
Size/No. Retained (gm) By Wt. 3 Size/No. F.:etained (gm) By t·Jt. ~ 

------------ ------------ --------- 3 -------------- ------------ ----------i 
3.0 (inch) 0.000 0.0 3 # 0.000 16 (1. 18 mm) 0 0 , ~-· .. 
2.0 (inch) 0.000 0.0 3 # 45.000 20 (0.85 mm) 8 · ~7 ~ 

1.5 (inch) 0.000 0.0 3 # 0.000 30 (0.60 mm) 0 I) , · .. 
1.0 (inch) 70.460 94.3 3 # 67.260 40 (O.425mm) .:-

...i. ::: 
3/4 (inch) 194.040 84.2 3 # 0.000 50 (0. 300mm) 0 0 . · , 

3/8 (inch) 592.260 51.7 3 # 77.060 60 (O.250mm) r;) ~7 
.. 

,oJ · 
# 4(4.75 mm)853.000 30.5 3 # 100(0.150mm) 0.000 0 n 0 
# 8(2.38 mm) 0.000 0.0 3 # 140(0.106mm) 84.800 2 " 

.::/-

#10(2.00 mm) 1033.140 15.8 3 # 200(0.075mm) 86.280 2.2. 
1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMOMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHM9 

F1r-ess [ESC:] tel ,:':'ntinL~e If. n b:sd1 :,~,-.---

1MMMMMMMMHHMMMMMMMMMMMMMMHMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHMMMMMMMMMMMMMMMMMMMHMH< 



1MMMMMMMMHMMMMMMMMMMMMMMMMHMMMMMMMMMMMMMMHMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM~ 

E 0 S 0 F T [R/GRAINJ HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN 
~ WMHMMMMMMMMMMMMMMMMMMMMHMHMMMMMMMMMMMMMMMMQMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM0? 

Curve No. 2 Boring SD-02 3 Depth (ft) 
~pecific Gravity of Soil 2.70 3 Temperature Composite 
~eight of Airdry Soil 
0et Weight of Soil + Tare 
Dry Weight of Soil + Tare 

( g 
( g 
(g 

) 7 
) 

) 

4 . 1·-' .s:: '=' ~, 

o. 00 '=' '-' 
() 00 .:::. . '"" 

( C:':?nt igri-:td!;?) C:C'l'-"reC t i cln 
1 7. 3 1 . 0045 
22 . 0 1 . 0035 

~eight of Tare (g) 0.00 3 29.0 1.0020 
DuDVVVVVVDDDDDVDVDDDDDDDDDDDDDDDDDDDDDVDVVVDAVDVDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 

TimE' (min) TE.'mp. U:::ent.) Pee-I.ding Gi·-ain Size (mm) % F'as·:;in!;l By·· lrJt. 
2.0 21.0 1.0170 0.0325 11.3 
5.0 21.0 1.0140 0.0212 8.8 

15. 0 2(>. 8 1 · 3(>. 0 20. 8 1 · 
E.,i)" 0 20. c::- 1 ~, · 240. 0 1 '::J" 

,::; 
'-' 1 · 1440. 0 19. 6 1 · O. 0 O. (> o. 

O. 0 O. 0 O. 
O. 0 o. 0 o. 
O. 0 O. 0 O. 

0100 O. 0128 
0095 O. 00'31 
0075 0.0065 
OOE,O O. 00::::4 
0047 O. 0014 
0000 O. 0000 
0000 O. 0000 
0000 o. 0000 
0000 O. 0000 

5. 
4. 
3" 
1 . 
O. 
o. 
O. 
O. 
o. 

':\ 
~, 

'3 
1 
-, 
J 

6 
I) 

0 
0 
0 

I,IfIMMMMMMMl4MN,'''t/rl9 
: Press [ESC] :;: 
:: t ':' .'~ 

: r: cln tin Lle II. n :~: 

0.0 0.0 0.0000 0.0000 0.0 : b:sd1 -
MMMMMMHMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMJMMMMMMMMMMMMM< 

M~~MHMMMMMMMHMMMMHHMMMHMMMMMMHHMMMMMMHMMHMMMMMMMMMMMMMMMMMHMMMMMMMMMMMMMHMMMMM; 

G E 0 S 0 F T [R/GRAINJ SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN • 
H: 1MMMHMMMMMMMMMMMMMMMMMMMMMMMMMMMMHMHMHMHMMHMMMMMMMMMMMMMMMMMMMMMMMMMMMMHMMMM9 

Curve No.2 Boring SD-02 Depth (ft) -
VDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDVDDDDD6 

Total Weight of Dry Soil For Coarse Sieve 1224.250 • 
Total Weight of Dry Soil For Fine Sieve 74.120 • 
Sieve No. For Coarse/Fine Sieve Split 10 -

VnODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 
J.S. Sieve Cumul. Wt. % Passing 3 U.S. Sieve Cumul. Wt. % Passing: 
. SLze/No. F.:etained (gm) By '-.It. 3 Size/No. F.:etained (gm) By l·.Jt" ~: -___________ ----------z 



~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHMMMMMMMMMMMMMMMMMMMMMMMMMMN; 

G E 0 8 0 F T [R/GRAIN] HYDROMETER ANALYSIS (A8TM 15i-H) OUTPUT SCREEN 
~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMQMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMh9 

Curve No.1 Boring 80-03 3 Depth (ft) 
Specific Gravity of Soil 2.70 3 Temperaiure Composite 
Weight of Airdry 80il (g) 102.57 3 (Centigrade) Correction 
Wet Weight of Soil + Tare (g) 0.00 3 17.3 1.0045 ~ 

Dry Weight of 80il + Tare 
We'ight c!f T<.~·(e 

(g 

(g 

) 0 
) 0 

. 00 3 

. 00 3 
22 i-' 1 . 0035 . .) 

2 13 . 0 1 . 0020 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDADDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6_ 

Time (min) Temp. (Cent. ) Peacl i n!;1 Grain Size (mm) 1.1 F'ass:ing By Wt. 
2. () 2(> .. '3 1.0060 o. ()36::: 0. 6 
~;Ii () 20. '3 L 005:::; o. 0231 o. t::' 

~! 

20.0 20. '3 1 .0052 o. 01 16 O . .. ,. 
30.0 :2c) .. '3 1 . 0050 o . 0095 O. 3 
60.0 2()1I t::' 1.0045 o. 0068 () Ii 2 ~! 

240.0 1'3. 8 1.0041 o. 00:;::4 O. 0 
1440.0 1'3. 5 1 .003'3 0.0014 -0.0 

0.0 0.0 0.0000 o. 0000 o. 0 IMMMMMMMMMM!·'ytMM9 
0.0 0.0 0.0000 O. 0000 o. (I : Press [ESC:] z ~ 
0.0 0.0 0.0000 0.0000 0.0 : to 
0.0 0.0 0.0000 0.0000 0.0 : continu~ ... : 
0.0 U.U 0.0000 0.0000 0.0 : b:sd3 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMJMMMMMMMMMMMMM(-

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM;~ 

G E 0 S 0 F T [R/GRAIN] SIEVE ANALYSIS (ASTM 0-422-63) OUTPUT SCREEN : 
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 ' 

Curve No.1 B':,ring SD-03 Depth i:ft) I 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 
Total Weight of Dry Soil For Coarse Sieve 1272.280 • 
Total Weight of Dry Soil For Fine Sieve 102.570 
Sieve No. For Coarse/Fine Sieve Split 10 =~ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDlj6 
U.S. Sieve CumLll . Wt. I. P.::'!ss i ng 

Size/l\lo. F.:etained (gm) By Wt. 
------------ ------------ ---------
3. () (inch) 0.000 0.0 
2. () (in,:h) 0.000 0.0 
1 t::" .-...} ( inch) 0.000 0.0 
1.0 (in,:h) 106. 370 '31.6 
3/·:-1- (inch) 388.690 6'3.4 
;:::/8 Cinch) 6tSO.540 48. 1 
:tf 4(4.75 mm) 873. 160 31.4 

':> ..... 
3 
3 
~ w 

~ ..... 
~ 

..." 

'::> ..... 
3 
3 
3 

U.S. Sieve 
Size/No. 

~* 1tS (1.18 mm) 
# 20 (0.85 mm) 
# 30 (0.60 mm) 
# 40 (0.425mm) 
# 50 (O.300mm) 
# 60 (0.250mm) 
# 100CO.150mm) 

Cumul. wt. 
F.:etained (gm) 

o. 000 
59. 070 

O. 000 
84. 600 

O. 000 
'30. 500 

O. 000 

I. Pas!::. i ng :~ 

By Wt. Zr~ 

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

o. () .. .., 
I • :r. 
o. 0 
2ft I~:i 

: 
.... 

O. 0 .. 
2. 0 .\,..--

0 .. 0 

# 8C2.38 mm) 0.000 0.0 3 # 140(0.106mm) 93.970 1.4. 
#10(2.00 mm) 1060.000 16.7 3 # 200(0.075mm) 94.620 1.3 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHMOMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM5 
Press [ESC] to continue ••. b:sd3 : 

IMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMH~~ 



~. ~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMH; 

G E 0 S 0 F T [R/GRAINJ HYDROMETER ANALYSIS (ASTM 15i-H) OUTPUT SCREEN 
~··~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMQMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHH9 

~uyve No.2 Boring SD-04 3 Depth (ft) 
Specific Gravity of Soil 2.70 3 Temperature Composite 
~eight of Airdry Soil Correction (g ) 88. 52 3 (Cent igl~ade) 
~et Weight of Soil + Tare 1.0045 ( 9 ) 0 .. 00 .-, 17 3 .J , . 
Dry Weight of Soil + T~re 1.0035 ( 9 ) (l 00 ~ .. 2:;~ n 0 . '"' Weight of Tare 1.0020 ( £~ 

., O. 00 ~. 2':3 . 0 J _i 

D DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDADDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 
Time (min) Temp. (Cent.) Reading Glr,"::lin Size (mm) 

0.03E.0 2" () 
5.0 

15 .. () 
30.0 
60.0 

240.0 
1440.0 

0.0 
0.0 
0.0 

2(;11 .~ 

:2().7 
2(>.5 
1'3.8 
1':3.6 
0.0 
0.0 
0.0 

1.0070 
i.OO(::'O 
1.0052 
1.0050 
1.0048 
1.0043 
1.0040 
0.0000 
0.0000 
0.0000 

()" i);::3() 

0.0134 
0.00':35 
O.00E,7 
0.00;:::4 
0.0014 
0.0000 
0.0000 
0.0000 

O.E. 
0.4 
0.3 

0.2 
(J .. 1 

-0.0 
0.0 IMMMMMMMMMMMMM9 
O. (> : Press [E::3C] ;: 
0.0 : to 

0.0 0.0 0.0000 0.0000 0.0 : continue .... : 
0.0 0.0 0.0000 0.0000 0.0 : b:sd3 

~i 1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMJMMMMMMMMMMMMM< 

~i 1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMH; 
. G E 0 S 0 F T [R/GRAINJ SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN 

~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 

Curve No~ 2 Boring SD-04 Depth (ft) • 
DlJDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDtiDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 

Total Weight of Dry Soil For Coarse Sieve 1174.870 
Total Weight of Dry Soil For Fine Sieve 88.520 
Sieve No. For Coarse/Fine Sieve Split 10 : 

DDbDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 
U.S. Sieve Cumul. Wt. % Passing 3 U.S. Sieve Cumul. Wt. % Passing: 

Size/No. F.:E,tained (gm) By Wt. 3 Size/No. F.:etained (gm) By Wt .. ;; 
. ----------- ------------ --------- 3 -------------- ------------ ----------~ 
3.0 (inch) 0.000 0.0 3 # 16 (1.18 mm) 0.000 0.0. 
: I () (inch) , (). ()()() () .. () 3 *~ 2c) (().85 mm) 4·7.83<) 5. () :~ 

,5 (inch) 0.000 0.0 3 # 30 (0.60 mm) 0.000 0.0: 
1.0 (inch) 21.610 98.2 3 # 40 (0.425mm) 65.210 2.8: 
~'4 (inch) 172.780 85.3 3 # 50 (0.300mm) 0.000 0.0; 
: '8 (inch) 576.240 51.0 3 # 60 (0.250mm) 70.450 2.2:. 
#4(4.75 mm) 879.020 25.2 3 # 100(0.150mm) 0.000 0.0 
# 8(2.38 mm) 0.000 0.0 3 # 140(0.106mm) 76.450 1.5· 
1 .0 (2. 00 mm) 1047. 780 10. 8 3 # 200 (0. 075mm) 77. 830 1 .. :3 
~~,1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMOMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 

Press [ESC] to continue ... b:sd3 = 
~I 1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM< 



2. () 
5.0 

15.0 
3()" () 

60.0 
240.0 

1440.0 

2() .. 8 
20.8 

20.6 
20.4 
19.8 
1'3.7 

( 9 
(g 
( 9 

) :I. 
) 

) 

1.0070 
:1..0060 
1.0055 
1.0050 
1.0048 
1.0043 
1.0038 

.-, 
..I::' .. 70 

(j 1 . ~:() 
o. 00 
0 . 00 

~} T E'mpE.'!r- at LIre 
3 (Cent ig·;- adE') .-, ,;:, 

,., 
,;: . 

0.0360 
0.0230 
0.0134 
0.00'35 
O.OOE,7 
0.0034 
0.0014 

:I. 7 . 
22. 

.-. 

..::.' 

0 

1.3 
O. '3 
0.7 
0.5 
0.4 
O. 1 

-0.1 
0.0 0.0 0.0000 0.0000 0.0 IMMMMMMMMMMMMM9 
0.0 0.0 0.0000 0.0000 0.0 Press [ESC] = 
0.0 0.0 0.0000 0.0000 0.0 : to 
0.0 0.0 0.0000 0.0000 0.0 : continue ... : 
0.0 0.0 0.0000 0.0000 0.0 : b:sd5 

NMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMJMMMMMMMMMMMMM(-
I I 

MMMMMMMMMMMMMMMMMMMMMMMMnMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHMH; 
G E 0 S 0 F T [R/GRAINJ SIEVE ANALYSIS (ASTM 0-422-63) OUTPUT SCREEN ~ 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 l j 

Curve No. 1 Boring SD-05 Depth (ft) 
VVDVDDVDDDDDDDDDDDDDDDDDDDDDDDDDVDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD5-

Total Weight of Dry Soil For Coarse Sieve 691.290 N 

Total Weight of Dry Soil For Fine Sieve 101.300 
Sieve No. For Coarse/Fine Sieve Split 10 :~. 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDV5 
U.S. Sieve Cumul. Wt. % Passing 3 U.S. Sieve Cumul. Wt. % Passing: 
Size/No. F<:etained (gm) By Wt. 3 Size/l\lo. F.:etained (gm) By wt II ~:: 

--------- 3 -------------- ------_ .. _ .. _ .. - ~: 

3.0 (inch) 0.000 0.0 3 # 16 (1.18 mm) 0.000 0.0 
2.0 (inch) 0.000 0.0 3 # 20 (0.85 mm) 59.760 10.1 
1.5 (inch) 0.000 0.0 3 # 30 (0.60 mm) 0.000 0.0. c~ 
1.0 (inch) 0.000 0.0 3 # 40 (0.425mm) 82.990 4.4. 
3/4 (inch) 0.000 0.0 3 # 50 CO.300mm) 0.000 0.0 
3/8 (inch) ·209.030 69.8 3 # 60 (0.250mm) 88.690 3.1" 
# 4(4.75 mm) 353.610 48.8 3 # 100CO.150mm) 0.000 0.0 
# 8(2.38 mm) 0.000 0.0 3 # 140CO.106mm) 91.820 2.3· 
#10(2.00 mm) 521.200 24.6 3 # 200(0.075mm) 92.430 2.2 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMOMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 
Press [ESC] to continue ... b:sd5 • 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMH< 



H 0H~MMMMMHMHMHHMMMMMMHMMMMMHMMMMHHMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM; 
_ E' 0 5 0 F T [R/GRAINJ HYDROMETER ANALYSIS (ASTM 151-H) "OUTPUT SCREEN . 

MMHMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMQMHHHHMHMHMMMMMMMMMMMMMMMMMHMMMHMM9 
BOl~ i ng SD"-06 

Specific Gravity of Soil 
Weight of Airdry Soil (g) 
Wet Weight of Soil + Tare (g) 
Dyy Weight of Soil + Tare (g) 
Weight of Tare (g) 

2 .. 70 
1iEL 37 

0.00 
() D ()<) 

0.00 

Depth (ft::. 
Temp'21~ at uye 
(Cent ig"("clde) 

17 .. :;:: 

Composite 
CCI'I~ j-" ec t i CI,-, 

1.0045 
1.0035 
1.0020 

T:i. me (m j. n) TE~mp.. .:: C:'2rl t .) F::ea.d 1 ng Grain Size (mm) % Passlng By Wt. 
~'2 n () 

:=.; D () 

30 .. 0 

1430.0 

~2(). 8 
2(),. 8 
20.7 
2()" 5 
20.4 

1 '=4 7 
~. I 

1.0070 
1.0065 
1.0060 
1.0050 
1.004'3 
l h i)()4.tS 

1.0040 

O.03f::,0 
0.022'3 
0.013:::: 
0.00'35 
0.0067 
0 .. 0034 
0.0014 

0.6 
().5 

0.2 
0.1 
0.0 

0.0 0.0 0.0000 0.0000 0.0 IMMMMMMMMMHHHM9 
0.0 0.0 0.0000 0.0000 0.0 : Press [ESC] : 
0.0 0.0 0.0000 0.0000 0.0 :; to 
0.0 0.0 0.0000 0.0000 0.0 : continue .... : 
0.0 v.v 0.0000 0.0000 V.V : b:sd5 . 

M' ~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMJMMMMMMMMMMHMH< 

MMHMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHMMMMMMMMMMMMMMMMMMMMMMMMMMM; 
3 E 0 S 0 F T [R/GRAINJ SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN • 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 
Curve No.2 Boring SD-06 Depth (ft) • 

d DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 
Total Weight of Dry Soil For Coarse Sieve 1221.000 • 
Total Weight of Dry Soil For Fine Sieve 118.370 
Sieve No. For Coarse/Fine Sieve Split 10 . 

D VDVDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 
U.S. Sieve Cumul. Wt. % Passing 3 U.S. Sieve Cumul. wt. X Passing: 
Size/No. Retained (gm) By Wt. 3 Size/No. Retained (gm) By Wt. : 

-------_. __ .. - ------------ ---------
-.J • 0 ( inch) o. 000 O. (I .-. 
L. 0 ( inch) O. 000 O. 0 

.. c::' 
-...! <: inch) o. 000 0. 0 
0 ( inch) 2() . 800 98. ,.... 

.. ' -.:;., 

3/4 ( inch) 2'33. 0::::0 7E,,, 0 
r"/8 ( inch) 635. '360 47. '3 

4(4. -c::- mm) 836. '350 31 5 / ,_" . 

3 --------------
3 # 16 ( 1 . 18 mm) 
3 *r. 20 (0. 85 mm) 
3 # 30 (0. 60 mm) ,., 
,J # 40 (0. 425mm) 
Q 
~, ~* 50 (() p 300mm) 
3 t-l: 60 (0. 250mm) 
Q 
~, *t. 100(0. 150mm) 

------------
O. 000 

71 . 930 
0. 000 

'3'3. 850 
o. 000 

106. 050 
O. 000 

------_ ....... _ ..... ~~ 

0.0 
6.4 
0 .. 0 

0.0 
L'7 
() II () 

# 8(2.38 mm) 0.000 0.0 3 # 140(0.106mm) 10'3.270 1.3 
#10(2.00 mm) 1022.460 16.3 3 # 200(0.075mm) 10'3.'310 1 .. 2. 
~ ~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMOMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 

Press [ESC] to continue ... b:sd5 . 
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM< 



~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM; 

G E 0 S 0 F T [R/GRAINJ HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN 
1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMQMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 

Curve No. 1 Boring SD-07 3 Depth (ft) 
Specific Gravity of Soil 2.70 3 Temperature Composite 
(..Jei ght 0 f Ai rd°".y Sedl (g) '37.73 3 (Cent i g0;- adE') Cel°'" r ect ion 
Wet Weight of Soil + Tare (g) 0.00 3 17.3 1.0045 
Dry Weight of Soil + Tare (g) 0.00 3 22.0 1.0035 
Weight of Tare (q) 0.00 3 29.0 1.0020 

DDDVDDVVDVVDDDDDVDDDDDDDDDDDDbDVVDDVVDVDVDVV~DVVVVDVVVVVDVDVDDVDVDVDVVDVDDDVDD6-
Time (min) Temp. (Cent.) Reading Grain Size (mm) % Passing By Wt. 

2.0 20.6 1.0060 0.0364 0.6 
5.0 20.6 1.0052 0.0132 0.4 

15.0 20.5 1.0049 0.0135 0.3 
30.0 20.5 1.0045 0.0095 0.2 
60.0 20.4 1.0041 0.0068 0.1 

240.0 
1420.0 1'3.7 

1.003'3 
1.0037 

0.003.:.1-
0.0014 

0.0 
-0. 1 

0.0 0.0 0.0000 0.0000 0.0 IMMMMMMMMMMMMM9 
0.0 0.0 0.0000 0.0000 0.0 Po .... ess [ESC:] ::.~. 

(). () ()" () ()" ()(>()() (). ()()()() ()" c) : t CI 

0.0 0.0 0.0000 0.0000 0.0 : continue ... : 
0.0 0.0 0.0000 0.0000 0.0 : b:sd7 . 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMJMMMMMMMMMMMMM<~ 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM;~ 

G E 0 S 0 F T [R/GRAINJ SIEVE ANALYSIS (ASTM 0-422-63) OUTPUT SCREEN • 
MMMMMMMMMMMMMMMMMMMMMMM&MMMMMMMMMMM~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 

Curve No. 1 Bor ing 50-07 Depth (ft) 0,0 
VDVVDDDDDDVVDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDV6 

Total Weight of Dry Soil For Coarse Sieve 1279.900 • 
Total Weight of Dry Soil For Fine Sieve 97.730 
Sieve No. For Coarse/Fine Sieve Split 10 • 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDV6 
U.S. Sieve Cumul. Wt. % Passing 3 U.S. Sieve Cumul. wt. % Passing: 

Size/Nc.. F.:etainecl (gm) By Wt. 3 Size/NCo. F:etained (gm) By It.lt:" 0';-
------------ ------------ --------- 3 -------------- ------------ ----------: 

0.000 0.0 3 # 16 (1.18 mm) 0.000 ':l 0 (inch) w. 0 .. (1 .~ . 

2". 0 ( inch) 0.000 0.0 3 # 20 (0.85 mm) 51.600 7 · ~:) 0' 

0.000 0.0 3 # 30 (0.60 mm) 0.000 1 Co- ( inch) . ..J 0 .. (> 

47.830 96.3 3 # 40 (0.425mm) 77.750 1 . 0 ( inc·h) 3 1':0, 
0' · .... ) 

3/,:=!. ( inch) 261.310 79.6 3 # 50 (0.300mm) 0.000 0 · 0 

3/8 ( inch) 597.300 53.3 3 # 60 (O.250mm) 85.780 1 · I:~ .,. 

# 4(4.75 mm) 853.420 33.3 3 # 100(0.150mm) 0.000 0 n (> 

# 8(2.38 mm) 0.000 0.0 3 # 140(0.106mm) 89.890 1.3. 
#10(2.00 mm) 1076.420 15.'3 3 # 200(O.075mm) '30.150 1.2 .'~. 

HHMMMMMMHHHMMMMNMMMMMMMMMMMMMMMMMMMMMOMMMMMMMMMMMMHMMMMHMHMMMMMMMMMMMMMMMMMMMM9 
Press [ESC] to continue ... b:scl7 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHMHMMMMMMMMMMMMMMMHMMNM<~ 



HU~HHHHMHHHHMHMHHHHHMHHHHHMMMHMMMMMHMHMMMMMMMMMMMMHHMMMMMMMMMMMMMMMMMMMMMMHMHH; 

E 0 S 0 F T [R/GRAINJ HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN • 
HMMHMHHMMMMHHMMMMMMMMMMMMMMMMMMhMMMMMMMMMMMMQMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMH9 

Curve No.2 Boring SD-08 3 Depth (ft) • 
3t=Jecifie 131r c\'v'ity c,f Soil 
~eight of Airdry Soil 
Wet Weight of Soil + Tare 
)ry Weight of Soil + Tare 

(9 
(g 
( 9 

:2,. 
" '37" ,,' 

) 0 . 
) o. 

7() ::; 
88 3 
00 

,., 
,J 

00 s' 

Temper at Lt'(e Composi tE? ,y 

(Cent 1 gr2,de) C:CI)r i'-eet i cln .... 

1 7 . 3 1 . 0045 ," 

;::2u (i 1. . c) ()35 , . 
~eight of Tare (g) 0.00 3 29.0 1.0020. 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDADDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDP6 

2.0 
~; .. () 

1 I::" (", 
.J.. \ .. .1 /I ... 1 

3() .. I:) 

60.0 
240.0 

1418.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Temp. (Cent.:> 
20.4 
2()1I .:+ 
2<) II ::: 

:2()u 3 
20. :::: 
:20.3 
1.9.6 

0.0 
0.0 
0.0 
0.0 

1.0105 
1..0085 
1.0070 
1.006=; 
1.0058 
1.0052 
1.0041 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

Grain Size (mm) % 
0.0350 
0 .. 022[, 
(j II (i 132 
0.0094 
0.0067 
0.0034 
0.0014 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

P,;3.ssi ng 

1.5 
1.1 
() .. '3 
(> .. 7 
0.5 
0.0 
0.0 
0.0 

By Wt. 

i M ,Ii! ,1,'/ M M M M M M ,':·1 (i'M N ,;::, 
:: F'r- ess [ESC: J ~ 

0.0 z to 
0.0 ; cont inLle ... ,::. 
0.0 : b:sd7 = 

M~~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMJMMMMMMMMMMMMM~ 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM; 
3 E 0 S 0 F T [R/GRAINJ SIEVE ANALYSIS (ASTM D-422-63:> OUTPUT SCREEN : 

M, 1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMNMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 
Curve No.2 Boring SD-08 Depth (ft) " 

V~DVVDDDDDDDDDDVDDDDDDDDDDDDDDDDDDDVDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDP6 

Total Weight of Dry Soil Foy Coayse Sieve 647.730 N 

Total Weight of Dry Soil For Fine Sieve 97.880 • 
Sieve No. Foy Coarse/Fine Sieve Split 10 • 

D DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDP6 
J.S. Sieve Cumul. Wt. % Passing 3 U.S. Sieve Cumul. Wt. % Passing: 
Size/No. F.:et"-iined (gm) By Wt. Ely ~Jt: .. :; 3 Size/NOn F.:etained (gm) 

0 ( inch) 
,-, 
01::" *' 0 ( inch) 
.'1 5 <: inch) 

0 ( inch) 
..::,,/4 ( inch) 
3/8 ( inch) 

.:.1, ( 4. 75 mm) 
8 (:2. 38 mm) 

0.000 
0.000 
0.000 

91.010 
'31.010 

37'3 . .:.J-E,O 
0.000 

0.0 
0.0 
0.0 

85. '3 
85.9 
64.0 
41.4 
0.0 

'=' 'oJ 

3 
'=' 'oJ 

3 
3 
3 
'=' ..., 
!:' 

'oJ 

3 

-------------_. ------------ ------- ... -~-. ;::: 

:t.J: 16 (1. 18 mm) 0.000 0 · 0 ~ 

# 20 (0.85 mm) 4'3.630 1 0 · C 0' 

# 30 (0. 60 mm) 0.000 0 · 0 ,. 
# 40 (O.425mm) 67. '380 6 · f:, .... 

# 50 (0. 300mm) 0.000 (j · () ," 

# 60 (O.250mm) 7-=+_ 33<) ,::' 

'-' · ,'-, -,::' ," 

# 100(0. 150mm) 0.000 0 · () ,. 
:j:~ 140(0. 106mm) 80. 550 

,.., E: ,:J · " 

#10(2.00 mm) 508.340 21.5 3 # 200(0.075mm) 81.970 3.5· 
Mr'~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMOMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 

Press [ESC] to continue ... b:sd7 • 
MhMMMMMMMMMMMMMMMMMMMMMMMMMHMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM~ 



MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM~N; 

G E 0 S 0 F T [R/GRAINJ HYDROMETER ANALYSIS (ASTM IS1-H) OUTPUT SCREEN 
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMNMNMMMMQMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM~) 

Curve No. 1 Boring SD-09 3 Depth (ft) 
Specific Gravity of Soil 2.70 3 Temperature Composite 
Weight of Airdry Soil (g) 105.32 3 (Centigrade) Correction 
Wet Weight of Soil + Tare (g ) O. 00 ~. :L /~ 

.-, 1. 0045 ,.1 . ,:;, . .~. 

Dry Weight of Soil + Tare (g ) O. 00 :::-
~, :::2 . 0 1 . ()()35 

~ 

,.,..,...,...-, 

Weight of Tare (q) 0.00 S 29.0 1.0020 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD~DDDDDDDDDDDDDDRDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDr6~ 

TimE? (min) Temp. (Cent.) F.:E~ading C:il'·ain Size (mm) ~.t.: P.::\s;.sing Byl !,Jt. 
2.0 20.7 1.0080 0.0357 1.0 
5.0 

15n () 
3C) .. () 

60.0 
240.0 

1410.0 
0.0 
0.0 

20. E.. 
2(). t, 
2().5 
2(>.4 
19.6 
0.0 
0.0 

1.0060 
1.0055 
1 • ()t)5:2: 

1.0050 
1.0045 
1.0041 
0.0000 
0.0000 

0.0230 
0.0134 
0.00'35 
0.0067 
0 .. 0034 
0.0014 
0.0000 
0.0000 

<).5 
0.4 
0 .. 3 
0.3 
0.2 
0.0 
0.0 
0.0 

1,"1 M M t-7,1i1 t-7 M M M M M ,It;.' N S; .. 
; FI'f ess [ESC: J :~:,.---

0.0 0.0 0.0000 0.0000 0.0 : to. • 
0.0 0.0 0.0000 0.0000 0.0 : continue .... : 
0.0 U.U 0.0000 0.0000 0.0 : b:sd9 : 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMJMMMMMMMMMMMMM(-

MMMMMMMMMMMMMMMMMMMMMMMMMNMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM;~ 

G E 0 S 0 F T [R/GRAINJ SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN 
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 

Curve No. 1 Boring SD-09 Depth (ft) • 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 

Total Weight of Dry Soil Foy Coayse Sieve 1257.790 • 
Total Weight of Dry Soil Foy Fine Sieve 105.320 
Sieve No. For Coarse/Fine Sieve Split 10 • 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6' 
U.S. Sieve Cumul. Wt. % Passing 3 U.S. Sieve Cumul. Wt. % Passing: 

Size/No. F.:etained (gm) By Wt. 3 Size/No. F.:etained (gm) By Wt .. ::~. 
__ 0 ___________ -------_._---- -----_ .. _--
':l 
<o-J. 0 ( inch) o. 000 O. 0 
2. 0 ( inch) O. 000 o. 0 
1 . r:::-... ' ( inch) o . 000 o. 0 
1 . 0 ( inch) 38. 670 96. 13 
3/,:.1- ( inch) 1·:;'-7 

"'-.' . 53C) 89. '3 
3/8 ( inch) 4·-;'7 .,:.. I • 870 E.6. 0 
# .:.1-(4. 75 mm) ·?7f:.. • '310 3B. .-:. 

.:. 

3 --------------
S # lE.. ( 1 . 18 mm) 

" *t- 2(~ (0. 85 mm) '-' 
,~ 

.:' *~ 3() (0. 60 mm) 
-:r 
~, # 40 (0. 425mm) 
3 # 50 (0. 300mm) 
3 # E..O (0. 250mm) 
3 # 100(0. 150mm ). 

-------- ... ~.-.. " 

0.000 
63.550 
0.000 

84.810 

() n () 

6. () 
0.0 
3. () 

0.000 0.0 

~ .. 

91.280 2.0. 
0.000 0.0. 

# 8(2.38 mm) 0.000 0.0 S # 140(0.106mm) 95.410 1.4. 
# 1 () (2 II ()() (nm) 1 (>EIEI A ().:.~() 15 .. 2 3 :rf 2C)() «() n ()75fTlm) 136 II 2'3(j 1 U ::::: N ~~ 

MMMMM~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMOMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHM9 
PYess [ESCJ to continue ..• b:sd9 

MMMMMMMMMMMMMMMMMMMMHMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHMMMMMMMMMMMMMMMMMMMMMMM<_ 



,-

~, 1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHMM; 
LEO S 0 F T [R/GRAINJ HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN 
~MMMMMMMMMMMMMMHMMMMMMMMMHMMMMMMMMMMMMMMMHMMQMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 

::Ur-ve ~~o. 2 Bor ing 8D-I0 
3pecific Gravity of Soil 2.70 
L·JE:-i!;lht clf AiY"diry Soil (I;() ':33.~)'::! 

·"i ,:, 

Depth (ft) 
Tempe'( C\t U'( e 
( C: EI n t i 9 'r~ ad e ) 

Composi te' 
C:clj''- r- ec t i Ctri 

.li,Jet l,Jeight of Scd,l + T.:::\l"e (9) 0. (H) 1.0045 
)ry Weight of Soil + Tare (g) 
0eight of Tare (g) 

() II ()() 

0.00 
1 II (H)35 

1.0020 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD~DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDVD6 

( 

rime (mil"',) Temp. (Cent.) ~~:eading .(=:it-ain Si"~e (min) i'~ F',3~.;sj,ng B).' Wt. 
2.0 20.7 1.0070 0.0361 0.6 
5.0 20.7 1.0062 0.0230 0.4 

15 n () 

30.0 
60.0 

2(),. 5 

2(>.3 

1 JI ()()52 

1.0050 
1.00,:1-8 

0.0:1.34 
0.00'35 
0.0067 

0.2 
()" 2 
0.2 

240.0 20.3 1.0045 0.0034 0.1 
1410.0 19.7 1.0038 0.0014 -0.0 

0.0 0.0 0.0000 0.0000 0.0 IMMMMMMMMMMMMM9 
0.0 0.0 0.0000 0.0000 0.0 : Press [ESC] z 
0.0 0.0 0.0000 0.0000 0.6 : to 
0.0 0.0 0.0000 0.0000 0.0 : continue ... : 
0.0 0.0 0.0000 0.0000 0.0 : b:sd9 • 

M:·~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMJMMMMMMMMMMMMM< 

M~NMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM; 

3 E 0 S 0 F T [R/GRAINJ SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN • 
Mh~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMH9 

Curve No. 2 BOring SD-10 Depth (ft) • 
d DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD~DDDDDDDDDDDDDDDDDDDDD6 

Total Weight of Dry Soil FOr Coarse Sieve 1290.600 • 
Total Weight of Dry Soil For Fine Sieve 93.590 -
Sieve No. For Coarse/Fine Sieve Split 10 

D DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 
U.S. Sieve Cumul. Wt. % Passing 3 U.S. Sieve Cumul. Wt. % Passing: 

Size/No. F.:et~dned (gm) By ItJt. 3 Size/Net. F.:etained (gm) By ~.Jt" ~ 

----------- ------------ --------- 3 -------------- ------------ ----------: 
_.0 (inch) 0.000 0.0 3 # 16 (1.18 mm) 0.000 0 .. () .y 

2.0 (inch) 0.000 0.0 3 # 20 (0.85 mm) 46.830 5 ,-, 
· .. ::. ,.' 

~5 (inch) 0.000 0.0 3 # 30 (0.60 mm) 0.000 0 · 0 

,0 (inch) 167.120 87.1 3 # 40 (0.425mm) 69.990 
3/4 (inch) 311.450 75.9 3 # 50 (0.300mm) 0.000 

.-, f:., ..::. · ," 

0 .. c) 

~/8 (inch) 797.570 38.2 3 # 60 (0.250mm) 78.780 1 E, .. , · 
4(4.75 mm) 1004.680 22.2 3 # 100(0.150mm) 0.000 0 .. (i .~ . 

w 8(2.38 mm) 0.000 0.0 3 # 140(0.106mm) 83.540 1 · :!. N 

#10(2.00 mm) 1156.510 10.4 3 # 200(0.075mm) 84.370 1.0-
~ ~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMOMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 

Press [ESC] to continue ... b:sd9 • 
MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM~MMMMMMMMMMMMMMMMM( 



'~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHMMMMMMMMMMMMMMMMMMM; 

G E 0 S 0 F T [R/GRAINJ HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN 
~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMQMMMMMMMMMMMMMHMMMMMMMMMMMMMMMMMMM9 

CU'rve ~'k,. 1 BO'ring SD-ll 3 Depth (ft) 
Specific Gravity of Soil 2.70 3 Temperature Composite 
Weight of Airdry Soil (g) 105.02 3 (Centigrade) Correction 
Wet Weight of Soil + Tare (g) 0.00 3 17.3 1.0045 
Dry Weight of Soil + Tare (g) 0.00 3 22.0 1.0035 
Weiqht of Tare (gJ 0.00 3 29.0 1.0020 

DDDDDbDDDDDDDDDDDDDDDDDDDDDDDbDDDDDDDDDDDDDDRDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD~6 
Time (min) Temp. (Cent.) Reading Grain Size (mm) % Passing By Wt. 

2.0 20.6 1.0070 0.0361 1.3 
5.0 20.6 1.0061 0.0230 0.9 

15.0 20.6 1.0052 0.0134 0.6 
2()q 5 

2().3 
2().3 

()ta 5 
().3 

I:). 2 

30.0 
60.0 

20:.1·(>.0 
1400.0 

0.0 
0.0 

1 '~. ':1 
0.0 
0.0 

1.0050 
1.0046 
1.0044 
1.0040 
0.0000 
0.0000 

0.0095 
0.006:::: 
0.0034 
0.0014 
0.0000 
0.0000 

0.0 
0.0 
O. i) 

1M 1111111111 M M l"lll1,1tt fYI 1:'19 
; Flyess [ESC: J .~ 

O. 0 O. 0 o. 0000 o. 0000 o. 0 : to." 
0.0 0.0 0.0000 0.0000 0.0 : continue ... : 
O. 0 O. 0 0.0000 O. 0000 O. 0 : b: sd 11 ; -, 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMJMMMMMMMMMfYlMfYlM< 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMfYlfYlM; 
G E 0 S 0 F T [R/GRAINJ SIEVE ANALYSIS (ASTM 0-422-63) OUTPUT SCREEN .' 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMfYlMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM9 
CLIYVe No.1 BClring SD-11 Depth (ft). .~ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 
Total Weight of Dry Soil For Coarse Sieve 
Total Weight of Dry Soil For Fine Sieve 

1389.800 
105.020 

Sieve No. Foy Coarse/Fine Sieve Split 10 • 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 

U.S. Sieve Cumul. Wt. % Passing 3 U.S. Sieve Cumul. Wt. % Passing:_ 
Size/Neo. r.;;~etained (gm) By Wt. 3 Size/No. Petained (gm) By t-.Jt" ;~ 

------------ ------------ --------- 3 --------------
______ ._._M. __ 

3.0 (inch) 0.000 0.0 3 # 16 (1.18 mm) 0.000 0.0 
2_() (inch) ().()(H) ().() 3 # 2() «(>.85 min) .:+2 .. 65(> 15115 ,', r--

1.5 (inch) 0.000 0.0 3 # 30 (0.60 mm) 0.000 0.0 
1.0 (inch) 34.100 97.5 3 # 40 (0.425mm) 72.610 8.0 
3/4 (inch) 107.240 '32.3 3":J:I: 50 (0.300mm) 0.000 O. I:) '-

3/8 (inch) 391.140 71.9 3 # 60 (0.250mm) 87.630 4.3: 
# 4(4.75 mm) 711.110 48.8 3 # 100(O.150mm) 0.000 0.0 
# 8(2.38 mm) 0.000 0.0 3 # 140(0.106mm) 95.940 2.3 
#10(2.00 mm) 1027.500 26.1 3 # 200(0.075mm) 96.970 2.0 

MHHMMHMHHMMMMMMMHHMMMMMMHHMMMMMMMMMMMOMMMMMMMMMMHMMMMMMMMMMMMMMHMMMMMMMMMMMMHM9 
Press [ESC] to continue ... b:sd11 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMHMMMMMMHMMMMMMMMMMMMMMMHMMMMMM<~ 



~hMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMH; 

3 ~ 0 SO F T [R/GRAINJ HYDROMETER ANALYSIS (ASTM .151-H) OUTPUT SCREEN 
f.~1, f/ f:1 M M N M M ,~t ,~I N N ,'!'1/4,'''ll4 .... 4/1! N M /f! ,It! M ,."1 MN .. >i'l" if! /4 N M M N NN ltl l'i' M,It;l /1,1t,1 Q ll!M ,It,I,"1 1'1 N />I,."ll4 N N ,"I,."" i'I ,1,1 III N M N /1//,ll4,'';1 11 11M M M M Mi'i "~;.' ,\'9 

CUrve No. 2 Boring SD-12 3 Depth (ft) 

~qecific Gravity of Soil 2.70 3 Temperature Composite 
r :;:'ight of Ai'('drY Sc,il (g) '37 .. 54 3 U:::E·ntigi'"clde) C:o'ri~e!:tion 

".et Weight of Soil + Tare (9) 0.00 3 17.3 1.0045 
Dry Weight of Soil + Tare (g) 

2ight of Tare (g) 
0.00 
0.00 

3 1 II (H)35 
2'3.0 1.0020 

D. ~DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDADDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDV6 
Time (min) 

2.0 
5 .. () 

15.0 
30.0 
60.0 

240.0 
13'30.0 

0.0 
0.0 

Temp. (Cent.) 
2t) .. 5 

20.4 
2<).3 
2c).3 

1'3.7 
0.0 
0.0 

1.0055 
1.005:1. 
1.004'3 
1.0046 
1.0044 
1.0041 
1.003'3 
0.0000 
0.0000 

Gl"ain Size (mlTl) 
0.0366 

0.0135 
O.00'3E, 
0.0068 
0.0034 
0.0014 
0.0000 
0.0000 

% Pass.ing By Wt. 
o. '3 
0.7 
0.6 
0.4 
()II 3 
o. 1 

-0.1 
0.0 IMMMMMMMMMMMMM9 
0.0': Press [ESC] :~ 

(),. () c) .. () (),. ()()(>() c) .. ()()()() () .. () : t CI - ~ 

0.0 0.0 0.0000 0.0000 0.0 : continue .... : 
0.0 0.0 0.0000 0.0000 0.0 : b:sdll • 

"ltl-;.'r/"I f.1 M N Mitt' M M M M 14 M M M M i'1 M M M M M M M M M M M MM M M M M i'1 MMl4 M M M M M M M M M M N,ltl M M M M M M M M M MM M ,J MM M M i'1N M t! NM l='1,'';!N<' 

1M MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMNMMMMMMMi'1MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM; 
G E 0 S 0 F T [R/GRAIN] SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN -

1~"MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMNMMNMMMMMMMM9 

Curve No.2 Boring SD-12 Depth (ft) = 
)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 

Total Weight of Dry Soil For Coarse Sieve 707.240 • 
Total Weight of Dry Soil For Fine Sieve 97.540 ::; 
Sieve No. For Coarse/Fine Sieve Split 10 • 

JDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDP6 
J.S. Sieve Cumul. Wt. % Passing 3 U.S. Sieve Cumul. Wt. % Passing: 
.Size/No. Retcidned (gm) By Wt. 3 Size/No. Retained (gm) By v,Jt. ::; 

? --------------~, 
------- ....... - .. , .. :~: 

? 0 (inch) 0.000 0.0 3 # 16 (1.18 mm) 0 · 000 O. () 
~ 

~ 0 (inch) 0.000 0.0 3 # 20 (0.85 mm) 44 · 240 18 · ~:: •... 

1.5 (inch) 0.000 0.0 3 # 30 (0.60 mm) o. 000 O. () ,. 
j~O (inch) 0.000 0.0 3 # 40 (0.425mm) 74. 780 r.-' \:J · () •... 

~ ',;:j. (inch) 37.900 '34.6 3 # 50 (0.300mlTl) 0 · 000 o. 0 ,. 
:,/S (inch) 161.880 77.1 3 # 60 (O.250mm) 86. 560 3 · '::J .... 

# 4(4.75 mm) 2'3'3.120 57.7 3 # 100(0. 150mm) 0. 000 0 · f) .,' 

t 8(2.38 mm) 0.000 0.0 3 # 140CO.106mm) '30.610 2.4 ~ 

t .0(2.00 mm) 464.370 34.3 3 # 200CO.075ITlm) '31.150 2.2. 
~MMMMMMMMNMMNMMMMMMMMMMMMMMNMMMMMMMMMOMMMNMMMMMMMMMMMMMMMNMNMMMMMMMMMMMMMMMMMH9 

Press [ESC] to continue ••• b:sd11 : 
~I lMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMNMMMMMMMMMMMMMMMMMMi'1MMMMNMMMMMMMMMMM< 



NMMNMNMMMMMMMMMMMMMMMMMMMMMMMMNMMMMMMMNMMMNMMMNMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMH; 
G E 0 S 0 F T [R/GRAINJ HYDROMETER ANALYSIS (ASTM lSI-H) OUTPUT SCREEN • 

MMNNMMMNMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMQMMMMNNNMMNMMMMMMMMMMMMMMMMMMMMNMM9 
Cw'- ve No. 1 B.oy· i ng 
Specific Gravity of Soil 
Weight of Airdry Soil (g) 
Wet Weight of Soil + Tare (g) 

Dry Weight of Soil + Tare (g) 

SD- 13 
.-, 
..::. · 99 · o. 
0 · 

::7 
70 ~'] 

'32 -:::. 
~, 

00 ? 
~, 

00 ? 
'-' 

Depth ( f t j ." 

Templ:>r c\ t: Ll i'- e CC1mpc)s i te .",' 

U:::ent igi'"c\de) COr 'r el:t iClrJ 

17. ':' ~, 1 " o O,::J. 5 
~'2 ~"2 . 0 1 . ()(>35 .," 

Weight of Tare (q) 0.00 3 29.0 1.0020 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDbDDDDDDDDDDDDDDADDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDV6 -

Time (min) T('?mp. (Cent.) 
2.0 20.4 
5.0 20,,4 

15.0 20.3 
30.0 
60.0 

240.0 
13';30. (> 

(l.0 
0.0 
0.0 
0.0 
0.0 

2().3 
2().3 
1';3. 'j 

0.0 
0.0 
0.0 
0.0 
0.0 

Reading Grain Size (mm) % Passing By Wt .. 
1.0078 0.0359 2.9 
1.0065 0.0230 1.9 
1.0053 0.0134 1.1 
1.0050 
1.0048 
1.0042 
1.0039 
0.0000 
0.0000 
0.(>000 
0.0000 
0.0000 

0.0095 
0.0067 
0.0034 
0.0014 
0.0000 
0.0000 
.0.0000 
0.0000 
0.0000 

0.8 
0.7 
0.2 

-0.0 
0.0 IMMMMMMMMMMMMM9 
O. (l : Pr ess [ESC: J ;; 
0.0 : to 
(l.0: contlnue ... :; 
0.(> : b:sd13 

~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMJMMMMHMMMMMMMM{ 

~MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM; 

G E 0 S 0 F T [R/GRAINJ SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN • 
~MHHMMMMMMMMMMHMMMMMHMMMMMMMHHMMMMMMMMHMMMMMMMMMMHMMMMMMMMMMMMMMMMMMMMMMMHMMMM9 

CUrve Nc,. 1 Bor ing SD-13 Depth (ft) 

9DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 
Total Weight of Dry Soil For Coarse Sieve 738.140 • 
Total Weight of Dry Soil For Fine Sieve 99.920 
Sieve No. FOr Coarse/Fine Sieve Split 10 

~DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDBDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD6 

U.S. Sieve Cumul. Wt. % Passing 3 U.S. Sieve Cumul. Wt. % Passing: 
Sizen,k,. F.:etained (gm) By t.-Jt. F.:etained (gm) By !'-Jt: .. :; ? Size/Nci. ,j 

3.0 (inch) 
2.0 (inch) 
1.5 (inch) 
1.0 (inch) 
3/4 (inch) 

0.000 
0.000 
0.000 

27.8S() 
76.040 

0.0 
0.0 
0.0 

I~S. 2 
8'3.7 

3 
3 
3 
3 
3 
3 
3' r, 
,::, 

--------------
# 16 (1 . 18 mm) 
# 20 (0.85 mm) 
# 30 «(I. 60 mm) 
~j: 40 «(> • .:.1-25mm) 
# 50 (O.300mm) 
# 60 (O.250mm) 
# 100(0. 150mm) 

------------ ----------: 
0.000 

32.100 
0.000 

61.560 
0.000 

0.0 
31. ~: 

17.7 
0.0 
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