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1.0 INTRODUCTION 

This Stream Monitoring Second 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 Superfund 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 adjacent to 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. 
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2.0BACKGROUND 

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 2-1 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 (4:1 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 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 OF9. 

,- 

-  

- -  

_- 

,l- 

-  

-  

lJDOCUMENTS/NAVY~6883/13812 2-6 
- 



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 EPA Biological 

Technical Assistance Group (BTAG) concurred with this recommendation and suggested the 

implementation of a long-term chemical and benthic macroinvertebrate monitoring 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 performed in November 1999 and consisted of sampling the same stream 

and seep locations. However, no macroinvertebrate sampling was conducted. The results of the 

second 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: 

l Establish baseline chemical and benthic macroinvertebrate conditions of the unnamed 

tributary to Little Neshaminy Creek. 

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

3-l). Sampling was performed on November 22, 1999 and November 23, 1999. 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 second 

quarter. 

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

monitoring) caused flooding which created phy.sical 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 are discussed below. 
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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 middepth point in the main stream channel at each 

sampling location. The farthest downstream location (ST-l 3) 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 appeared to have been effected by the flooding. Bottom sediments that were 

predominantly fine sands and silt prior to the fiood event, were found to be coarser-grained sands 

and gravels during the second quarter monitoring. 

3.2.3 Surface Soil Sampling 

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-Ol-02Q) 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 

sample (SS-02-02Q) 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 
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material. The samples were analyzed for PAHs, TAb 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 Monitoring 

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 

3-1. Stream cross-sections and calculations may be found in Appendix C. Appendix 6 also 

presents stream cross-sections and calculations from the first quarter monitoring. 

The area was subject to a heavy rainfall event as a result of Hurricane Floyd immediately after 

the first quarter monitoring was conducted. Changes to the stream channel were observed and 

are attributed to this event. The channel width increased at locations ST-05 (2.5 feet to 3.7 feet), 

ST-08 (6.2 feet to 8.43 feet), ST-11 (1.7 feet to 4.9 feet), and ST-13 (2.3 feet to 5.3 feet). Stream 

width decreased at locations ST-04 (6.0 feet to 3.5 feet), ST-07 (5.2 feet to 2.8 feet), and ST-09 

(5.2 feet to 4.4 feet). Flow rates generally decreased from the rates recorded during the first 

quarter with the exception of locations ST-l 1 and ST-13, which showed higher flow rates. This is 

due to the increased channel width at these locations. 

Other changes to the channel due to the flooding was the washing of gravel from riprap placed 

along the edge of the stream near Site 3 into the stream bed as far downstream as ST-07. The 

gravel (crushed stone) was placed along the stream bank by Warminster Township during and 

after construction of a new municipal water line that crossed above the stream along Jacksonville 

Road. There was also evidence that crushed stone placed at Site 2 has been washed into the 

stream bed in the vicinity of ST-13. 
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TABLE 3-1 
STREAM FLOW MONITORING RESULTS 

SECOND QUARTERLY MONITORING 
NAWC WARMINSTER, PENNSYLVANIA 

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

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

quarter monitoring program. 

4.1 ANALYTICAL RESULTS 

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

13 reference stations (ST-01 through ST-13). Figure 3-l shows the sampling stations and 

associated sample identification number. 

Aqueous samples (SW-Ol-02Q through SW-13-02Q) 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-02Q through SD-‘l3-02Q) 

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

surface soil samples (SS-Ol-02Q and SS-02-02Q) 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-21-02Q and SD-21-02Q. 

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. 

4.1.1 Surface Water Results 

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

screening values, where appropriate. It should be noted that brown algae was observed at most 

of the stream sampling locations. This was not present during the first quarter. 

4.1.1 .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 
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species and their habitats. Stream temperature regulates biological activity and is an important 

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 second quarter showed a decrease in temperature (expected with decreasing 

ambient temperatures) and a slightly downward trend for pH, DO, and turbidity. SC remained within 

the range observed during the first quarterly monitoring. Salinity also remained constant with levels 

from 0.0 to 0.01 percent. With the exception of stream flow rates, results are consistent between all 

locations with no significant variation from upstream to downstream. 

4.1 .I .2 Chemical Analysis 

Results from the second quarter sampling were compared to first quarter results. In general, 

results for surface water samples showed correlation with first quarter results. Location SW-II 

(ST-II) continued to contain the highest levels of metals including lead(12.7 ug/l), cadmium (2.8 

ug/l), iron (2,720 ug/l), and zinc (352 ug/l). All these levels exceed the freshwater AWQC. The 

levels of lead, cadmium, and zinc were greater in the second quarter at this location Lead (3.3 

ug/l and 5.1 ug/l) and zinc (149 ug/l and 177 ug/l) were also detected at levels above ecological 

screening values at SW-12 (ST-12) and SW-13 (ST-13) respectively. These locations are 

downstream of SW-l I. The levels of aluminum and iron at location SW-02 (ST-02) which 

exceeded the AWQC during the first quarter, decreased to levels below the screening value 

during the second quarter. Lead which was detected at levels above the AWQC at SW-04 (ST- 

04) in the first quarter were not detected during the second quarter. 

Barium and manganese exceeded screening values at the majority of locations. Manganese 

results were consistent between locations, except for SW-l 1 which showed higher levels, as well 

as between both quarters results. Barium was determined to be attributable to blank 

contamination during the first quarter; therefore, the barium results for this round may be 

considered the first set of reliable results. 
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Only one PAH compound (chrysene at location SW-05) was detected. The PAHs observed at 

SW-04 during the first quarter were not present in the second quarter sample. 

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

as the first quarter at most locations. There also appears to be only minor differences between 

locations from SW-01 through SW-IO (ST-01 through ST-IO). Location SW-l 1 shows the highest 

levels of contamination with some of the same contaminants detected at lower levels further 

downstream. Table 4-1 presents the data for both sampling events. Appendix E presents the 

data validation packages for the second quarter. 

4.1.2 Sediment Results 

. 

Metal and PAH results from sediment samples indicate that all locations with the exception of SD- 

11 (ST-l 1) are within the same range. SD-l 1 sediment contained the highest levels of metals 

and PAHs detected. This location also had the highest levels of contaminants in surface water. 

Although several metals (chromium, copper, lead, and zinc) exceed ecological screening values 

at other locations, the highest levels of copper (150 mglkg), lead (1180 mg/kg), and zinc (888 

mg/kg) were detected at SD-l 1. In addition, this location showed the only exceedences of 

ecological screening values for antimony, arsenic, and mercury. In general, the levels of metals, 

but not PAHs, were greater in the second quarter sample from SD-l 1. This pattern was not 

observed at the other locations. Table 4-l presents the data for both sampling events. Appendix 

E presents the data validation packages for the second 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 (8.9 mg/kg at SS-01) chromium (86.1 J mg/kg 

at SS-Ol), lead (429 J mg/kg at SS-02) manganese (9860 J mg/kg at SS-01) silver (6.8 J mg/kg 

at SS-01 and 2.7 J mg/kg at SS-02), zinc (23,300 J mg/kg at SS-01) and PAHs in SS-02. It 

should also be noted that the levels of these compounds were found at higher levels in the 

samples collected during the second quarter. The most significant result is the presence of zinc 

in SS-02 (23,300 J mg/kg). During the first quarter, zinc levels were above background, but at 

lower levels (880 mg/kg) than the second quarter. Table 4-2 presents the surface soil data for 

both sampling events. Appendix E presents the data validation packages for the second quarter. 
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Table 4-I 
Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

Thallium 
Vanadium 
Zinc 

Acenaphthene 
Acenaphthylene 

Benro(b)ftuoranthene 

IPyrene 

Wkg ug/L 
NA a7 
2 NA 

a.2 a.1 

I 

I 

@kg ug/L 
la 24 
44 24 

85.3 24 
261 0.014 
430 0.014 
430 0.014 
430 0.014 
430 0.014 

384 0.014 
63.4 0.014 
600 3.9 
19 3.9 

430 0.014 
160 24 

SW-01 I SW-02 
09/15/99 1 11/23/99 

I I 
1 09/15/99 

I I 
1 11/23/99 
1 I 

mg/L mglL 
21.3 a2 

5 1.5 B 

mglL mg/L 
34.9 96 
7.7 1.6 B 

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 I 1 I J 1 I 
- - -. -.- - 

I 

SW-03 
09/14/99 1 11/23/99 

I I 

I ! I 1 



r 

Table 4-1 
Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

Antimony 
Arsenic 
Barium 
Beryllium ________ 
Cadmium 
Calcium - 
Chromium 
Cobalt 
Copper 
Iron --~-- 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel __ 
Potassium 
Selenium 
Silver -. 
Sodium 
Thallium 
Vanadium 
iinc __ 

Benzo(b)fluoranthene Benzo(b)fluoranthene 

___~ ___~ 

Dibenz(a,h)anthracene -- Dibenz(a,h)anthracene -- 

(Pyrene 

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 



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 

1 ?i 1 1 
1 i i I 1 1 



Table 4-l 
Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

1 NOAA j AWQC I SW-IO 
1 ER-L / Freshwater 1 09/15/99 I- 11/22/99 

I 

c Screenina I I I -r- Chroni 
” RESULT QUAL RESULT QUA1 

m!zWt ug/L ug/L ug/L 
NA 07 262 0 41 UL z 

2.6 I U 

INORGANICS 
Aluminum 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
p~*-“‘~w.. 

S 

4, A 

“IIIJJlUlll 

elenium 
ailver 
Sodium 
Thallium 
Vanadium 
Zinc 

12000 
208 
0.01 
16 9 

1260 L 
2.1 U- 
9 B 

18500 
4.4 U 
2.8 UL 
30.2 B 

1 / - I I 
MISCELLANEOUS PARAMETERS 1 f mglL ) 1 mg/L 

-_._ 

NA NA 2190 i - 
NA 5 2.1 U -__ 
1 NA 3.7 UJ 

NA NA 19500 
NA NA 4.4 U 
NA 19 14.4 B 
150 120 30.3 B 

Hardness as CaC03 
Total Organic Carbon 

I 127 NA 
2.3 2.3 B 

I I 
ug/L ug/L ug/L 

U 

-“. _.I. . 
I 

Dibenz(a,h)anthracene 1 63.4 1 0.014 
Fluoranthene 1 600 / --____. 

henanthrene 
-E%l 

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 

SW-I 1 I SW-I 2 
owlmg T 11/z/99 1 09115199 1 1 l/22/99 

mg/L mg/L mg/L mglL 
244 NA 149 NA 
3.3 4.1 B 4.5 3 B 



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 4-1 

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 



Table 4-l 
Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

J - Esti 
AWQC 

mated value; U - Non-detected; B - Result not considered present; K - Result biased high; L - Result biased low 
-Ambient Water Qualitv Criteria 

Bold Values exceed ecologicalscreening levels 



Table 4-1 
Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

1 V. I V.” I Y “_“” ” 
I .I 1 nn!i 1 Ill 

MISCELLANEOUS PARAMETERS m&g 
Hardness as CaC03 
Total Organic Carbon 

NA 
7640 1 2810 

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 

I i 



Table 4-1 
Analytical Results 

Surface Water and Sediment 
NAWC Warminster 

I I NOAA I AlNlX-? I SD-13 I .._.I. . .-.wl 
I ER-L 1 Freshwater- 
I PI....li^ P^*^^“:..- 

INORGANICS 
Aluminum 

I 

1 wlkg 
[NA 

RL.a”L I U”. .- ..b..“-. .a”,._ 
w&t Wkg 

I_Antimpny 1 2 / NAP -1 

Arsenic 
Barium --__ 
Bervllium 

87 NA 5950 
NA 0.68 B 

1 8.2 8.1 NA - 4.7 K 
1 NA 3.9 NA 126 K 
i NA r;l MA 11 I -___ ‘.‘I 

1.2 
NA 
ad 
NA 

Y. I 4.,-t . . . 
2.2 NA 3 ; 
NA NA 2800 

7411 I NA 22 J 
LIA 

--rr-. 

Iron 
Lead 
M:- lgnesium 

Manganese 
Mercury 
Nickel 
Potassium 

I 34 i 
. 

1 NA / I 33.: 
m  I”” I 7.3 1 

I I I 
1 NA ( 1000 NA 18600 
1 467 ._.. 1 2.5 NA 51.1 J 
i NA 1 NA NA . . . 3220 
1 Ni 1 80 1 NA ) 1970 
I 0.15 I 0.012 I 0.0375 I 

NA-1 
L - 

1 1 
1 0.083 00 

20.9 52.0 
1 1 

1 16.8 J 
NA NA 1 NA 1 1070 L - 

2.5 UR 
. I . NA [ 

- 
1 . . . 2.2 B --_ 

1:: -...-... . 1.” 5 . . . 1 . NA ., . 1 

Sodium 
Thallium 

I I 
1 N: ) 

Iv/A 
MA I 

i NA / 
.., , NA 7/6 L 

. NA NA 0.52 UL 
1 NA 1 
I -i 

19 NA 28.3 
, ,*n I”” 120 NA 396 J 
I I 

MISCELLANEOUS PARAMETERS 
Hardness as CaC03 

@kg 
NA 

Total Organic Carbon 3610 

- 
mQ/kQ - 

NA 
7190 

SEMIVOLATILES 
Acenaphthene 
Acenaphthvlene 

- UQ/kQ ug/L uQ/kQ w/kg 

16 24 110 U 210 U 
44 74 3in II 420 U 

Anthra’cene - 
Benz(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

85.3 ” 1 I -. -.- 1 24 1 120 1 
0 j 

lBenzo&h.i)oervlene .- , . 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 

IPyrene 

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 4-2 r_~. 
SURFACE SOIL SAMPLING RESULTS 

NAWC WARMINSTER 

._. 

- 

-. -” 

-- 

- 

-.- 

4780 - 18100 1 13400 

13.6 - 13.6 I 3.75 

8240 7040 J 12200 8080 ! 

0.81 K 3.3 B 1.6K 1.46 I 

3.2 L 9.3 J 4.6 L 3.6 

246 546 J 153 / 113 

0.66 B 0.87 J 1.2J j0.87L 

0.82 J 8.9 J 0.53 J 1 0.28 J 

0.28 - 12.1 1 3.88 

34.1 _ 225 I 61.6 

27131 

27129 

0.31 - 4.7 1 0.806 

I 

240 - 1910 1 664 

7.9 - 35.3 I 19.4 

3740 / 13000 J I 3010 / 17100 / 

34.4 / 86.1 J / 1 28.5 / 32 ; chromium 

cobalt 

copper 

iron 

lead 

magnesium 

manganese 

mercury 

nickel 

aotassium 

1.6 - 22.1 1 8.9 

3.6 - 30.6 1 11.8 

25.1 K 46.3 J / 6.2 K I 
15.3 54.8 J / I 46.9 1 I 

27130 

29131 

23700 73100 J 26000 30100 

39.4 51.2 J 97.5 439 J 

1920 5210 J 2840 11400 

6000 9860 J 372 352 J ’ 

27131 518 - 4960 1 1980 

30.9 _ 2010 1 424 

1128 0.29 L 1 0.35 J ( 1 0.192 L 1 0.0456 / 

47.9 / 1135 / 1 14.6L I 12.8 1 

0.37 - 0.37 0.0436 

4.1 - 21.7 10.5 

89.1 - 3050 706 

20127 

27129 608 J 677 J 103OJ 997J 

0.71 B ND / ND ND 

3.6 B 6.8J 1 6K 2.7 J 

171 B 301 J 218B 281 J 

ND ND ND ND 

I 
55.2 - 86.7 1 102 

0.37 - 0.42 1 0.378 

5120 

3131 

15.4 - 45 ] 29.7 

9 - 60 1 27.7 

30.6 / 66.5 J / 48.4 / 38.6 L j 

850 / 23300 J 1 I 117 I 13OL I 

270 J 1100 

170J 670 / 

B - Positive result is considered an artitiact 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. 
-- 

4-44 
r- 



5.0 CONCLUSIONSAND RECOMMENDATIONS 

Second quarter results were compared to first quarter results; however, because the first quarter 

was conducted while the region w.as in severe drought conditions, additional quarterly data should 

be obtained before significant conclusions should be made. The variation observed in field water 

quality parameters is primarily due to the impacts of the flood event in September 1999 and/or 

seasonal changes. Some differences in the concentrations of contaminants were observed 

between the first and second quarter; however, no significant trends are noted with the exception of 

increasing metals levels in surface soil (SS-01 and SS-02) and the sediment from SD-l ‘I (Station 

ST-l 1). 

Station SD-1 1 is located immediately downstream of the major stormwater outfall (PF-1) that drains 

the majority of the paved parking areas at the facility. Samples collected at station ST-1 1 are 

collected from the channel that leads from OF-l to the main channel of the unnamed tributary. 

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 February 2000 and will 

again be for chemical analyses only. Macroinvertebrate sampling will be included in the fourth 

quarter sampling event to be conducted in May 2000. 

L/DOCUMENTS/NAVY/6883/i 3812 5-l 



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(2) 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(5) 328.020.5948 2,746,470.2593 
Iron(S) 328,040.9440 2.746.442.8313 
Iron(7) 328.060.4397 2.746.393.5344 
iron(8) 328,099.4571 2,746,363.0882 
Iron(S) 328,126.7726 2,746,329.6965 
Iron(l0) 3289178.5301 2.746.256.4672 
Iron(l1) 328.218.7371 2.746.168.9253 
Iron(12) 328.337.1570 2,746,166.5844 



Appendix B 

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

Location 9/i 5/99 1 i/23/99 
ST-01 0.62 0.17 
ST-02 0.84 0.38 
ST-03 1.35 0.73 
ST-04 0.42 0.33 
ST-05 0.53 0.11 
ST-06 1.07 0.11 
ST-07 0.91 0.36 
ST-08 0.38 0.31 
ST-09 0.62 0.73 
ST-I 0 0.54 0.10 
ST-l 1 0.36 0.41 
ST-l 2 0.32 0.31 
ST-l 3 0.57 1.76 

FLOW RATE (cfs) 

tST-01 

C ST-02 

I ST-03 

-+ 57~04 

+ ST-05 

+ ST-06 

-Jo ST~07 

- ST~08 

-~ ST~09 

ST-IO 

ST-1 1 

ST-12 

ST-13 



Temperature (C) 
NAWC Warminster Surface Water Sample Results 

Location g/15/99 1 l/23/99 
ST-01 20.1 15.8 
ST-02 20.1 15.7 
ST-03 20.7 15.5 

ST-04 20.1 15.5 
ST-05 20.5 14.5 
ST-06 20.7 14.4 
ST-07 20.1 14.4 
ST-08 20.5 14.5 
ST-09 20.5 14.3 
ST-10 19.2 13.1 
ST-11 19.6 15.4 
ST-12 19.2 14.2 
ST-13 19.5 14.0 

- 

Temperature 

8 15.0 

: 
‘G 
: ” 10.0 

5.0 

0.0 



PH 
NAWC Warminster Surface Water Sample Results 

Location 9/i 5/99 1 i/23/99 
ST-01 6.80 6.56 
ST-02 6.88 6.58 
ST-03 7.06 6.79 
ST-04 7.01 6.67 
ST-05 6.97 6.91 
ST-06 7.07 7.01 
ST-07 7.08 7.01 
ST-08 7.08 7.04 

ST-09 7.28 6.98 
ST-1 0 7.29 7.16 
ST-l 1 6.87 6.73 
ST-l 2 7.18 6.76 
ST-1 3 7 13 679 

r pH (Standard Units) 

6.60 

6.50 

6.40 

6.30 

6.20 -t 

9,15/99 11/23/99 



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

Location g/15/99 11/23/99 
ST-01 0.209 
ST-02 0.232 
ST-03 0.268 
ST-04 0.216 
ST-05 0.267 
ST-06 0.275 
ST-07 0.214 
ST-08 0.282 
ST-09 0.295 
ST-IO 0.271 
ST-11 0.622 
ST-12 0.419 
ST-13 0.366 

0.245 
0.262 
0.274 
0.275 
0.288 
0.287 
0.295 
0.299 
0.316 
0.318 
0.460 
0.348 
0.379 

Spec. Con. (mS/cm) 



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

Location 9/l 5/99 1 l/23/99 
ST-01 6.60 6.29 
ST-02 7.85 6.40 
ST-03 7.15 6.05 
ST-04 7.89 6.65 
ST-05 7.45 6.13 
ST-06 7.63 6.76 
ST-07 6.98 6.65 
ST-08 5.76 5.50 
ST-09 7.51 5.33 
ST-10 7.65 7.74 
ST-I 1 6.60 4.74 
ST-l 2 8.09 6.44 
ST-1 3 8.44 7.80 

DO (mg/L) -.--ST-O1 

t ST-02 

“T-03 

-04 

--.I-05 

f ST-06 

t ST-07 

-ST-08 

I 
-ST-09 

ST~lO 

ST-l 1 

ST-12 

ST~13 



Turbidity 

TURBIDITY (NTU) 
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-1 0 
ST-l 1 
ST-12 
ST-l 3 

9/l 5199 1 l/23/99 
5.0 0.0 
2.0 4.0 

14.0 0.0 
1.0 3.0 
0.0 5.0 
0.0 0.0 
3.0 0.0 

21 .o 1.0 
39.0 3.0 
7.0 1.0 

28.0 2.0 
4.0 2.0 
0.0 1 .o 

TURBIDITY (NTU) 

+-ST-O1 

t ST-02 
ST-03 

X ST-04 

--S-ST-O5 

-e--ST-06 
t ST-07 

-ST-06 

-ST-09 
ST-IO 
ST-I 1 

ST-12 

ST-13 



Salinity 

SALINITY (%) 
NAWC Warminster Surface Water Sample Results 

Location 9/l 5/99 1 l/23/99 
ST-01 0.00 0.00 
ST-02 0.00 0.01 
ST-03 0.01 0.01 
ST-04 0.00 0.01 
ST-05 0.01 0.01 
ST-06 0.01 0.01 
ST-07 0.00 0.01 
ST-08 0.01 0.01 
ST-09 0.00 0.01 
ST-1 0 0.01 0.01 
ST-1 1 0.02 0.01 
ST-l 2 0.01 0.01 
ST-l 3 0.01 0.01 

SALINITY (%) 

0.05 
E 0.04 -.- 
fj 0.03 -.. 
& 0.02 
n 0.01 -/- -' 

0.00 k i 

9115199 11/23/99 

-ST-O1 
- ST-02 

ST-03 
- ST-04 
- ST-05 
- ST-06 
-- ST-07 
- ST-08 
- ST-09 

g; y 
ST-I 2 
ST-1 3 



Appendix C 

Stream Flow Calculations 
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Sample Logs 



Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Pam! nf 
- -a- - -- - 

Project Site Name: NAWC Warminster Sample ID No.: SL&f-OI-c7;7GL 
Project No.: CT0 253 Sample Location: c+at,, ~ ~/r, 1 

Sampled By: 
n Stream 

.se f-h P&//AL3k’ 
C.O.C. No.: 

[I Ww 
0 Pond Type of Sample: 
u Lake 1 Low Concentration 
fl Other: 0 High Concentration 
0 QA Sample Type: 

i&#jf?LtNt=D;ATh:.: .-:::,.: j!::;:,.:,j, 1 /deli: T :: :.’ ..;:,- : -::.-:..I i ,: ;: ‘, ::.:; :.,,j;:;:, :.. ., . ...: ,.;:~T;:s-:;j ,..: ::,-:: :,:.l;j .I f::.;.;..... : :: y., : i ._:, :,‘,,.li;‘i;;;:, :;;j::,-.:... _j: ;.::; .j ,: : 

late: /j/23/++ Color pH S.C. Temp. Turbidity DO Salinity Other 
‘ime: IYW t Vkllaf Standard mS/cm DegresC NTU rng/l % t=/ow dad ke 
lepth: 
lethod: cr , r a t 

cjclifl 6&.-6 ,ZYS rsig 0 

;AMPLE’C;)LLErCTf;;~‘;,NFDRMATION: 

6/29 OIOO 0117 cl=s 

: ; . . :, :i . . . . 



- 

0 
It 

Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Page- of I 

Project Site Name: 
Project No.: 

1 Stream 
[I Spring 
0 Pond 
n Lake 
0 Other: 
[I QA Sample Type: 

NAWC Warminster 
CT0 253 

Sample ID No.: 5~ -YJ7 - uZ~ 
Sample Location: .cfatfurr do z 
Sampled By: 5P. fk Ye/co kro 
C.O.C. No.: 

Type of Sample: 
1 Low Concentration 
1 High Concentration 

:ircle WApplicable: 
. ..., 

Signature(s): 
MWMSD Duplicate ID No.: 

-_ 

- 



: 

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

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

rayc VI m- 

Sample ID No.: sicr-03 -0ZQ 
Sample Location: s+u t/o e7 Ido 2. 
Sampled BY: G ,v, fi/~~ ktr 

1 Stream C.O.C. No.: 
0 Spring 
0 .Pond Type of Sample: 
0 Lake g Low Concentration 
fl Other: 0 High Concentration 
0 CIA Sample Type: 

;AMPL;JNCj,,DAT~.-:,:~,.i :/ .: ‘: . . ; ,. ::, ..,, ..,. ..,,, ...‘;.,: ., .: : ,:: i,.:/;.::~.:i:..:.illij;,:.. .;; ‘.‘i ‘:..:i.:: 1. ,: ij ; : $: j’j: 
late: ///~3/+9 Color pH S.C. Temp. Turbidity DO Salinity Other 
‘ime: /.z YO ViSUst Staedard mS/an DegreesC NTU mg/l 36 i=bd Rccfi: 

bepth: M/A 
lethod: juAu/c g 0 f-f/L L/c&r A74 /27V /S/5- 5 coos- 04l I 0‘73 CFS 

;AMPLE.‘COLLECTION-INFORMATION: :.::; :, : :..y. :,::?.;.r: ;:; 

MSlMSD Duplicate ID No.: 



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

Page- of - 

Project Site Name: 
Project No.: 

1 Stream 
0 Spring 
a Pond 
0 Lake 
[I Other: 
0 QA Sample Type: 

NAWC Warminster 
CT0 253 

Sample ID No.: SW-oq-OLQ 
Sample Location: s+ccftO n /tm y 
Sampled By: sL fh y/id w,+d 
C.O.C. No.: 

Type of Sample: 
u Low Concentration 
0 High Concentration 

,:: 

, 
IBSERVATIONS / NOTES: MAP: 

- ”  

-  

-  

_- 

- -  

-  

-  



Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

PanA nf . -a- - -- - 

Project Site Name: NAWC Warminster Sample ID No.: <Lo-Q CT- 074 
Project No.: CT0 253 Sample Location: 5+-U f[ob do s 

Sampled By: 5c f-h &/2nLcJ 
1 Stream C.O.C. No.: 
[I Spring 
0 Pond Type of Sample: 
[I Lake 1 Low Concentration 
0 Other: 0 High Concentration 
0 QA Sample Type: 

;AMPL;JNG DAT& .::.: ,..:..:... : ., ., .,.. .. .‘...;.: ..., I:,::.~;..-.-.;.;,::-- : ‘,:...y., :..: :.. .i ..,, ‘1: : :.j..::.: 

me: U/Z z/4 6 Color pH S.C. Temp. Turbidity -DO Salinity Other 

7me: 
t 

/5s-3 Visual Standard mS/cm DegresC NTU me/l % i=hiw /Zsh 
depth: N/b? 
k&hod: si sMu/L a0 WC 

C/Ck/ 6141 , 2% /Y/s- s- k;*r3 OIO I O*JlLi=S 

iAMPLE COttECTlON INFORMATION: .. / .‘,; : : ii’-,- .. : ‘. ;. 



Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Pane of - -a----v 

Project Site Name: 
Project No.: 

1 Stream 

[I Spring 
fl Pond 
1 Lake 
fl Other: 
fl QA Sample Type: 

NAWC Warminster 
CT0 253 

SampleIDNo.: sa-d6- orq 

Sample Location: sfa jto4 do 7 

Sampled By: 5 L fk PL/L/2kD 

C.O.C. No.: 

Type of Sample: 
0 Low Concentration 
I] High Concentration 

-.-/ 

F- 

-- 

- 

- 



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

D-f%- nF 

Project Site Name: 
Project No.: 

fl Stream 
0 Spring 
[) Pond 
n Lake 
u Other: 
0 QA Sample Type: 

NAWC Warminster 
CT0 253 

Sample ID No.: SW-07-ULQ. 
Sample Location: ss-a t-f04 No 7 
Sampled By: 25 f k PL//DkLJ 
C.O.C. No.: 

Type of Sample: 
# Low Concentration 
0 High Concentration 

iAMPLlNG DATA::‘: :: ‘-: -‘:::., .:: . . / I.. .’ .;,,: ‘. 
late: l//z Z/L@ Color pH S.C. TWllp. Turbidity DO Salinity Other 
‘ime: 

‘ 
/427 Visual Standard mS/au DegreesC NTU mgll 36 F/o&J fzt.2 k 

depth: Al/i, 
lethod: s5u,/nnjL r30)f/~ clrcir 7071 l2W /Ye d fd 616.5 o.o/ a36 Lf=S 

iAMPLE CbLLECTION ,INFORMATION: 



Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Paae of 
I- - 

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

$ Stream 
1 Spring 
fl Pond 
0 Lake 
0 Other: 
D QA Sample Type: 

,AMPLlNG DATA:. :’ : .; ‘. / ‘: 

Sample ID No.: slAJ-08-&2w 
Sample Location: sfG f,a/7 && c7 

Sampled BY: .s+J, ,Q~w& 
C.O.C. No.: 

Type of Sample: 
fi Low Concentration 
0 High Concentration 

- 

- 



- 
0 
R Tetra Tech NUS, Inc. ~~F~A~EWATERSAMPLELOG~HEET 

Pam? of 
- -a-- -- - 

Project Site Name: 
Project No.: 

1 Stream 

U Swing 
1 Pond 
0 Lake 
U Other: 
1 QA Sample Type: 

NAWC Warminster 
CT0 253 

Sample ID No.: SW- 04 -02Q 
Sample Location: q+uf,Od a0 4 
Sampled By: CL 4 Pe/cDL 0 
C.O.C. No.: 

Type of Sample: 
M Low Concentration 
0 High Concentration 

iAMPLlNGDAT&--..: ...: ;. .;.. 
late: //jtz/~g Color pH S.C. Temp. Turbidity DO Salinity Other 
‘ime: 134 7, Visual Standard mS/cm DegreesC NTU mg/l % F/&J a2 t-d 
lepth: /u/A 
lethod: sk mu/L ,ge++iL d/&f 6.48 .3/L I%3 3 s-t33 010 I 0, 73 cl=5 

iAMPLE COLLECTION INFORMATION: 



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

Page- of - 

Project Site Name: 
Project No.: 

0 Stream 
0 Spring 
0 Pond 
fl Lake 
fl Other: 
n QA Sample Type: 

NAWC Warminster 
CT0 253 

Sample ID No.: SUJ-/D’f?Z62 
Sample Location: 5 ta /Iu /7 10 
Sampled By: ct. tk PH /cm.ko 
C.O.C. No.: 

Type of Sample: 
[ Low Concentration 
[1 High Concentration 



Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

Pat-an nf 
. .-JW,, V. - 

Project Site Name: NAWC Warminster Sample ID No.: 5 Lcr -1~ _ dt d 
Project No.: CT0 253 Sample Location: Sfuf/a~ I( 

Sampled By: 5r f-k PL/L3/zb 
1 Stream C.O.C. No.: 

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

FAMPLING ..DATA: : .. i: .I.. :: ::., .,: ..: : .. . . .# :.’ :.i,:. ., 
late: l//ZZi~L3 Color pH S.C. Temp. Turbidity DO Salinity Other 
‘ime: /IO 7 Vi!Zial Standard mS/cm DegreesC NTU mg/l % Fhu, PP tc 
lepth: rrc/‘& 
lethod: sfi ,.I~ g 8 c L /c&f 6,73 / 46 D 

iAMPLE ~~~LE~~~~~INFORMATION: 

/St q 2 4,744 PlOl O~Y/Ll=.. 
.I.’ 



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

Paae of 

Project Site Name: 
Project No.: 

1 Stream 
fl Spring 
[] Pond 
0 Lake 
[] Other: 
u QA Sample Type: 

NAWC Warminster 
CT0 253 

Sample ID No.: sd -/L -c924 
Sample Location: .5 /cli f,6fl / t 
Sampled By: 5-T h-7 Pe// D Lb 
C.O.C. No.: 

Type of Sample: 
g Low Concentration 
0 High Concentration 

.:. :: . . ‘.: :.; _‘: . . ,. ., 

MSlMSD Duplicate ID No.: 

-_ 

- 

- 



i 

Y 

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

Page of m- 

Project Site Name: NAWC Warminster Sample ID No.: ls’w-13 -(31Q 
Project No.: CT0 253 Sample Location: Statron / 3 

Sampled By: se +-h pc/cp ku 
1 Stream C.O.C. No.: 

U Spring 
0 Pond Type of Sample: 
0 Lake fl Low Concentration 
0 Other: 0 High Concentration 
0 QA Sample Type: 

;AMpLING DATA: .’ -.. ,,.. ,. ., : .. ‘. 8’ .‘..’ :. :‘:.. 
bate: l/i22 /44 Color pH S.C. Temp. Turbidity DO Salinity Other 
‘ime: 094 / Visual Standard mS/cm DegreesC NTU mg/l % 

F/&w 
J.za?tc 

lepth: 0, 3 
i 

lethod: sunm/L BOHR. e/d&f 6‘24 l 3 74 1% 0 I 74 80 0, 0 I 1.7$c#Q 

;AMPLE.COLLECTlON INFORMATION: , .., 

MSIMSD Duplicate ID No.: 



lrtl Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
I / Page- of - 

Project Site Name: NAWC Warminster Sample ID No.: ss-oi-oza 
Project No.: CT0 253 Sample Location: stir frr Lc so,/ f 

Sampled By: Se fh PC/LIT//~ 
fl Surface Soil C.O.C. No.: 
0 Subsurface Soil 
1 Sediment Type of Sample: 
1 Other: 8 Low Concentration 
1 QA Sample Type: fl High Concentration 

@jt@:~~;Mp~jgygr‘&.i ,,::~;;:~:j:/$~.:~ :.l:i;;:.‘:I’:“:-::-.:.-,-i:.i: ~.,:j$ ::+jy : ~y:::;,;Y~.’ :. ;,:( ;,:i;ji:’ “yy I;i’.:~ig Y+:,i:,j ; . . I ;;A i j ;.~,,..::.i:,~.~~i,i.‘.,~:, :j;:j&‘y .; jiil Ij:j::./l~.~.ii.:.:,,;,::: i$!, 

bate: j / /z 3- 

‘ime: 15-78 oafk QICow4 5(/k? t/c?7 Q//&h oHplQ*7fL 
lethod: S, 5 ~ 7-b wL / &-- kH to MUf-C/,62/ 
nonitor Reading (ppm): 0,~ &-/~7 

t::,;.i~.II~,::.::j:j::j,;I.~ ..,. /:;(;y.'. : .:. ;:,;i,j".,'I ::.::l:i'~l:.;~::.i::j,,~I..i:::iji..::l:~.i:i; ;- 

donitor Readings 

-- 

-- 

- 



0 It Tetra Tech NUS, Inc. SOIL 8s SEDIMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: NAWC Warminster Sample ID No.: ~~~~~~~ 07d 
Project No.: CT0 253 Sample Location: J-v,ffi// Jrli, 7 

Sampled By: (i 8~ p 
a Surface Soil 

c/s nkr_, 
C.O.C. No.: 

[I Subsurface Soil 
fl Sediment Type of Sample: 
0 Other: 1 Low Concentration 
fl QA Sample Type: 0 High Concentration 

;w.SAMFf,$$mT& ..,/..,, .: :.:., :. .:; ,..,: ‘:- ,. : ..: j ..,. A : ‘... .:. : : ..’ ‘.’ .; : :_::/.: ,.:. :::,,.. ;i.:;..,: >... .: ;:;: 

late: i?/=13/44 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
ime: /S/Z 
lethod: .qc. 3, j-,-O’MIL [ Q.-& k’ OcaMq L CA&~ 4&9ci fo s.sp9dy 
lonitor Reading (ppm): 0 ,NJ &?.-‘-aw/r C/G$9 W/Y-h ~hw.4 

OMPQS,TE;SAMP~&.~ .:. ‘. : .... .’ :. : : ‘::j .: ,;.;.; ,‘:;;:,::,.-:.:::--‘,.::;.:; ./:. 

bk&fy-CPVr7d 7-e L 50 #-p/c 

Icf f&c 0vkFaff @F f&L- 5ccp to t/; L 

V/lr7.wnCS’ tfll6Y r&/y w /k&5) //En .&4?irA~/cr 

p r.cJd-0 + 



- 

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

J Page- of - 

Project Site Name: NAWC Warminster SamplelDNo.: sn-dl -o3~ 
Project No.: CT0 253 Sample Location: s*+~~/, m. / 

Sampled By: Se f-h Pe/.cu kd 
fl Surface Soil C.O.C. No.: 
fl Subsurface Soil 
1 Sediment Type of Sample: 
0 Other: m Low Concentration 
0 QA Sample Type: 0 High Concentration 

sm’SAf,#PLE :~&~&$::‘::,, :;: : ‘.. :;/ 1. I ;:li..;:.:.:-I:>.. I ‘.f. ‘:: i:;::, .: ..j: : . . . /. :i, ;::: !:: 

donitor Readings 

-. 



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

Page- of - 

Project Site Name: NAWC Warminster Sample ID No.: sD -& 7. _ d 2p 
Project No.: CT0 253 Sample Location: 5+cr +ftr n ti0 z 

Sampled By: 
(j Surface Soil 

s-.-z +/I pr./,P D&9 
C.O.C. No.: , 

0 Subsurface Soil 
m Sediment Type of Sample: 
fl Other: I Low Concentration 
0 QA Sample Type: c] High Concentration 

~RAf)SAMPLEDATA: ,‘. :. ,.:,’ ,.; ‘.:; .::.. ‘. .,. /.:,.Tj !/ .: :, .: .:,i. : ,_,.; :,~,i:~,.j~,/:.;i :.-:..c. ,.,.. :.,.; :,, ..,: y.. : ‘,:.:.~,.;.~~~~~~~;i-;.~,.l:,.-i.~ 

late: i//t3 / 

,, :~:.~.‘“~~~‘:,p.i;:.:.::. ,.:,:..:. /~ ,.., w?‘f~ 

I9 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

rime: ’ ,ej 13 

Aethod: sJ 9, ;r O-Y/’ 
d--r&y +o MC&i&m 7% LU&f~L y-f-d 

rdGutL1 
llonitor Reading (ppm): 0 ,.o 

t&d /3,&u/r .sLlA$f &#f +h S//f cpw~/ ahzd 

rqk+ 6fUCti? Cl& y 

:OWOSlfE’S#U4pLED~~~. . . . . . . . . . . ‘:, ii :i .. . . .-: : /: ,.:,: ‘;.: :.. .,., i/ : :. . . ::. . . ..:/ .: .p.;. . . . .I. :.: ;,.,. :. ..:: : _ : . . . ;.:;; ,.:. /;.:: .-:.. :,. c: /,:: ..:.:;, i-f 

7-hr 5frtam 

baf+ocul 

bf-urnmy Q/J fkL butku- 



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

Page- of - 

Project Site Name: NAWC Warminster Sample ID No.: so--03-OZA 
Project No.: CT0 253 Sample Location: 4pc( +,a4 m0 r 

Sampled By: Se 1bl Pe‘/LOkO 
1 Surface Soil C.O.C. No.: 
[ Subsurface Soil 
1 Sediment Type of Sample: 
1 Other: # Low Concentration 
0 QA Sample Type: 0 High Concentration 

iR&B§AMPLE.DATk ‘,, :,;/’ :. ::‘.:. :::. ‘.j::i.. “,,. .,:, .:...,/r; ,:~~.~::,;:,,,:~: ::, 1; ,:_ :. ,:,., ji,l,.:::i~::!j/j:;l:ill..:‘:/:~:l,..l:i:/ ..j,. ,.i,:.: 

:oMPosITESAhIPt.E DATA= : :, ,, j ,:. ‘.; :j: / i:::. : :; :,,i .:‘.i :. / .‘., ‘.::; ., : :. .; ;: ,,: ., .,.. ;. ,.:. :+ I/ I,:; ,.::.,.. /.;: y,: 

late: Time 1 

I 

Depth I Color 1 Description (Sand, Silt, Clay, Moisture, etc.) 

I 

Rafwe in wml: 

I I I I 
IAPilPLE COL;LECTION-INPOR~ATlON:: : .: :): ii 1: : :; ., .:. ;, :G,: .: :.,,;,; ;,. ‘. ~,;:i.i:i:,-‘.:,.-i:i,-r:l-r::.:,:: ;,;:.::.:-;;, 

I I I 

BSERVATIONS I NOTES: p&AlJz 

:ircle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 

- 

-~ 

- 

- 

P-” 

- 



0 R Tetra Tech NUS, Inc. SOIL 8t SEDIMENT SAMPLE LOG SHEET 

Sample ID No.: 3~ -Oci-OZb 
CT0 253 Sample Location: 

Type of Sample: 
I Low Concentration 

MSlMSD Duplicate ID No.: 



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

Page- Page- of - of - 

Voject Site Name: 
Voject No.: 

[3 Surface Soil 
fl Subsurface Soil 
S. Sediment 
0 Other: 
0 QA Sample Type: 

NAWC Warminster 
CT0 253 

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

Type of Sample: 
1 Low Concentration 
1 High Concentration 

te: Time 1 

I 

Depth I Color - Description (Sand, Silt, Clay, Moisture, etc.) 
I 

mge in ppm): 
I 

I I I 

I I I I 

MPLE COLLECT4QN. INFORMATiON: ,.:. :. i :. .; :,:.’ ; . i 3 “. : ::: ./:::,;:,. i:,//:/ :. . ...: : ~ i . . 

I I I 

SERVATIONSI NOTES:. (MAP: 

I 
cle if Applfcable: Signature(s): 

MSlMSD Duplicate ID No.: 

- 



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

Page- of - 

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

sn --u&l-ozQ 
CT0 253 Sample Location: 5+u ba/7 da 6 

Sampled By: si+b P6/cGko 
[I Surface Soil C.O.C. No.: 
[I Subsurface Soil 
1 Sediment Type of Sample: 
D Other: 1 Low Concentration 
c] QA Sample Type: [I High Concentration 

FmSA&@ptEmT&; ‘..,>-..: .::1.;: .,I: :.; .’ i’::.::;,:i,,..:; Jj .: .,.:::,. . . ..‘.:‘:,~.‘:-..,:,:..: .:.:~:,:j:li:l/i.l .:,ii:..il:‘...::‘~:;:.i..: /;:, ,i;:.;: ‘,., :~~:~::.~~,:.:~..-.,;~i:(i.::.:~:;:i;iI;i-;Il:i;i:.:...~ 
* 

ate: )I/, 2 j@ 

; . . . . . . . . .,i..,.+ .,.: ,.., ‘...,ii. 

3 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
I 

ime: /s-26 ~‘*c~c.de f-0 
lethod: st s-, ~PO~L I 

LclrUVSf- quU/qcd S&-Ad f-0 
u-4” 

lonitor Reading (ppm): 0, 0 L,‘c7 &P& @& / u/c f67 P/UC6 sr.K+ 

:, ;:::i..;: : .:j .: ::,.:, :..; ,: y;:. :;/ ::,: -<A~:-: :>-‘;:, : i;.::.:. .,; . . . . .:, 

ubouc baclp-ou/r$, J-&f--L wci5 A fi’&/7 



- 

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

Paae of -- - 

Project Site Name: NAWC Warminster Sample ID No.: s 3 -a7 -a .7. ,-J 
Project No.: CT0 253 Sample Location: stkitc/uo da 7 

Sampled By: 5P # h PL/LDk 0 
fl Surface Soil C.O.C. No.: 
fl Subsurface Soil 
u Sediment Type of Sample: 
0 Other: N Low Concentration 
1 QA Sample Type: 0 High Concentration 

- 

- 

- 

-- 

.- 



- 

., 

El Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
k J Page- of - 

Project Site Name: NAWC Warminster Sample ID No.: 5D-cm- OZQ 
Project No.: CT0 253 Sample Location: s;iufifo4 p 

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

lonitor Reading (ppm): 4, 0 

;OMPOSITE..SAMPLE~DATA:,.. : 

fate: Time 
I 

.:. .’ : , ..:. ., : ..., ;.., . ..i ,( 

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

o-YP 
~VOWrt fo c oCirsL +we~ed si-d e&d 

Depth 

LCfiY f+frLidL/ 

.. ,;; ‘. ., .. : .,:: :.. i ..y ..:I / .:.. 

I Color Description (Sand, Silt, Clay, Moisture, etc.) 
I 

I 
WERVATIONS 1 NOTES: 

ircle if Applicable:. 

MWMSD Duplicate ID No.: 

I I 
IAP: 

: 

iignature(s): 



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

Paae of 
L- - 

Project Site Name: NAWC Warminster Sampie ID No.: gn -04 - 0 2 Q 
Project No.: CT0 253 Sample Location: c+:k f,@& /v& .q 

Sampled By: .sLflr P,--/tPkc? 
fl Surface Soil C.O.C. No.: 
fl Subsurface Soil 
4 Sediment Type of Sample: 
i] Other: 1 Low Concentration 
fl QA Sample Type: 0 High Concentration 

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

iangs in ppm): 

- 



0 R Tetra Tech NUS, Inc. SOIL 4% SEDIMENT SAMPLE LOG SHEET 

Page- of - 

Project Site Name: NAWC Warminster SampleIDNo.: sD-ln-t7ZQ 
Project No.: CT0 253 Sample Location: s”f.eff19,, /o 

Sampled By: 
fl Surface Soil 

SC 7% Pcf4ukn 
C.O.C. No.: 

0 Subsurface Soil 
1 Sediment Type of Sample: 
0 Other: 8 Low Concentration 
0 QA Sample Type: I] High Concentration 

iRA3 SAMPtEDA’W ,..: ‘;.i,~:-;~: :: .:. 1; ;..,:,.J :..:c :.I._ :. : .:. I ’ :. .: ., ,.,.. ‘.: i :. z:..~-‘E-,::{~:i.;~. ;: : .:., ;,i;,, .(:::;i: :::,l,:.,,..lli,::,l:i::-I : ::::, :,i:;.., .; :.,:: ::..:: .~:::~~(~~::.~-s;“iii~~l;,~.,i:;-:l-’.;::;i ..& 

ate: ///zz/ 9 4 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
I 

ime: 
-~-.- ._ 

1227 
l&hod: 5, s-, T,.~ 

Ocl~k cc-u&y 
lu’c/ 

POO// r S.oft.L.J ScrRdS 

o--y* 7-O 
lonitor Reading (ppm): 4, Q 43 TclL-04 

UdcJ epd”YC/S 

OMPOStfES~pLki~A~A~.~:~::;:.:‘~::.,:, .,‘,; i;:;;;:;:-,;:::,,-;:.;- ,;. 



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

Pam nf 
- -=- - -- F 

Project Site Name: NAWC Warminster Sample ID No.: SD-/l -02q 

Project No,: CT0 253 Sample Location: s--u +,&- I/ 
Sampled By: ce fdfl 

u Surface Soil 
PC/i? #PLO 

C.O.C. No.: 
[I Subsurface Soil 
N Sediment Type of Sample: 
1 Other: 9 Low Concentration 
fl QA Sample Type: fl High Concentration 

;wsAMpkE DAT& :, ,: :. .-’ .; ., :L. : :, ., .:. :.;: .‘: ::::-:. ; .;,;, I. ..x,;. -.; .: .:../.i.:..... ..: ::;.+:;& :./‘:Y:‘:,:‘:: y.. ..:.., . . 

fo 

Duplicate ID No.: 

-- 

I- 

-- 

V.^ 

-._ 

- 

,- 

-> 

- 

- 

-- 

-* 



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

Page of m- 

Project Site Name: NAWC Warminster SampieIDNo.: 5D-/2-Oza 
Project No.: CT0 253 Sample Location: cta +,0d , t 

Sampled By: 
fj Surface Soil C.O.C. No.: 

CL.fk .0-F/L&& , 

I] Subsurface Soil 
1 Sediment Type of Sample: 
j’j Other: 1 Low Concentration 
0 QA Sample Type: [I High Concentration 

iRAB’SAMPEEDATA:. .: ,,: .:I:-. . . . . . .:; . . :.:: ,, ./ .. .. .,.. .. : . . . . :., .;, : ,;:,, +,.:;;.. ,. ,, /:,j: 

late: j//Z 2199 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: / 10LY p?~~/V,47 fo dOfif5L qr&fm&a7Li 

Aethod: s* 5 . . i;-,,&/, / ‘ o-4’/ 
dwk Lvar 

to i=#AL qrac/e/ 
nonitor Reading (ppm): o,o +u mow4 

:O~pOS~~E:s;~pr;~:‘~A~~::~.~~~.’ :.’ . . . . :r. ;:.. .; .;, ..,,. ::.. .I,;; . . . . I:.:.:;:. ;,;:;,;: ‘:.i... ;..::. .,: ,I;. :, .. ‘.., .,::..‘., ..,. :.. .i,i>.i...‘. :. . . . . . . ..:.;, :e::.r . . . :, 

late: Time Depth 1 Color Description (Sand, Silt, Clay, Moisture, etc.) 
I I 

dethod: 

rlonitor Readings 

Range in ppm): 

I I I I 
;AMPLEC~LL~~TION-INF~MATJON: '; :, .. .' :. .',.:...,. :. .:'i ,;:, ... ... .. ",' ,; ,, .' .;I;,;::: . . . . .;j::...;. 

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 

I I 

BSERVATIONS I NOTES: .pwp: 

:irck if Applfcatale: -, Signature(s): 

MWMSD Duplicate ID No.: 



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

Page- of - 

Project Site Name: NAWC Wanninster Sample ID No.: s 1, ,-,3 - 0z 6 
Project No.: CT0 253 Sample Location: s t-u hfarl , ;5 

Sampled By: <,+ +& Y,/r.h 
1 Surface Soil C.O.C. No.. 
0 Subsurface Soil 
g Sediment Type of Sample: 
[I Other: I Low Concentration 
0 QA Sample Type: [I High Concentration 

;~‘SAMpLEDAT&;:i~.: ,,/s:, ...,., .; ., / / ; : i : :: ::I::‘+ . . . . :. .:.i: i::...:. 

_s.&nJ &/fh /arks 

ienge in ppm): 

MSIMSD Duplicate ID No.: 

- 

-- 

- 

- 



Appendix E 

Data Packages 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

G. GLENN 

GRETCHEN A. PHIPPS 

DATE: 

COPIES: 

JANUARY 25,200O 

DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, TOC AND HARDNESS 
CT0 252 - NAWC WARMINSTER, PENNSYVANIA 
SAMPLE DELIVERY GROUP SDG - 991007 

15IAqueousl 

RB-112399 SW-O? -02Q SW-02-02Q 
SW-03-02Q SW-04-02Q SW-0502Q 
SW-06-02Q SW-07-02Q SW-0602Q 
SW-09-02Q SW-IO-02Q SW-l I-02Q 
SW-l 2-02Q SW-l 3-02Q SW-21-02Q 

4lSedimentsl 

SD-01 -02Q SD-02-02Q SD-03-02Q 
SD-04-02Q 

2/Sails/ 

SS-Ol-02Q SS-02-02Q 

Overview 

The sample set SDG 991007, NAWC Warminster, consists of fourteen (14) aqueous, four (4) 
sediment and two (2) soil environmental samples. One (1) rinsate blank (RB-112399) was 
included within this SDG. 

The aqueous samples RB-112399, SW-0%02Q, SW-02-02Q, SW-03-02W and SW-04-02W, the 
sediment and the soil samples were analyzed for target analyte list (TAL) metals. The aqueous 
samples RB-112399, SW-01 -02Q, SW-02-02Q, SW-03-02W and SW-04-02W were also analyzed 
for hardness and total organic carbon (TOC). The remaining aqueous samples along with the 
sediment and soil samples were analyzed for TOC. The soil and sediment environmental 
samples were also analyzed for TOC. The samples were collected by Tetra Tech NUS on 
November 23, 1999 and analyzed by Ceimic Corporation under the Naval Facilities Engineering 
Service Center (NFESC) Quality Assurance/ Quality Control (QAIAC) criteria. Metals analyses 
were conducted using SW 846 method 60108. 
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Summan/ 

All analytes were analyzed successfully. The finding in this report are based upon a general 
review of all available data. The data was review based on data completeness, holding times, 
calibration data, laboratory method/ preparation/ rinsate blanks, interference check sample (ICS) 
results, matrix spike/matrix spike duplicate results, post digestion spike recovery results, 
laboratory duplicate results, laboratory control sample (LCS) results, detection limits and analyte 
quanitation. 

All analyses were conducted using Inductively Coupled Plasma (ICP) methodologies. 
- 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

* The Matrix Spike I Matrix Spike Duplicate (MS/MSD) Percent Recoveries (%Rs) for selenium 
affecting the soil / sediment samples were ~30% quality control limit. The nondetected results ,_I 
reported for selenium in the affected samples were qualified as rejected, “UR”. 

Minor Problems 

. 

* 

. 

-. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for aluminum, 
barium, cadmium, copper and manganese were c90% quality control limit. The positive 
results <2X CRDL and the nondetected results reported for the above listed analytes were 
qualified as biased low, “L” and “UL”, respectively. 

The CRDL %Rs for beryllium was <90% quality control limit. The nondetected results 
reported for beryllium were qualified as biased low, “UL”. The positive results <2X CRDL 
reported for beryllium were qualified as either biased low, I”, or estimated, “J”, as a result of 
conflicting noncompliances. 

- 

The CRDL %Rs for thallium was <90% quality control limit. The nondetected results reported 
for thallium were qualified as either biased low, “UL”, or estimated, “UJ”, as a result of 
conflicting noncompliances. The positive results <2X CRDL reported for thallium were 
qualified as estimated, “J”, as a result of conflicting noncompliances. 

._,- 

_- 
The CRDL %Rs for vanadium and sodium were <90% quality control limit. The nondetected 
results reported for vanadium were qualified as biased low, “UL”. The positive results <2X 
CRDL reported for sodium were qualified as biased low, ‘I”. 

,-- 

The CRDL %Rs for silver and zinc were ~110% quality control limit. The positive <2X CRDL 
reported for zinc were qualified as biased high, “K”. The positive results <2X CRDL reported 
for silver were qualified as either biased high, “K”, or estimated, “J”, as a result of conflicting 
noncompliances. 

The following contaminants were detected in the laboratory method I preparation I field blanks 
at the following maximum concentrations: -- 

Analyte 
Aluminum 
Aluminum(‘) 

Maximum Action 
Concentration Levekaqueous) 
56.3pglL 281.5pglL 
6.590 mglkg NA 

Action 
Leveksoil) 
NA 
32.95 mglkg 

-- 
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Antimony 4.8pglL 
Barium 5.2flglL 
Iron 62.7pgIL 
Iron(‘) 7.410 mglkg 
Magnesium 133.7l.lg/L 
Potassium 223.3pgIL 
Sodium” 172pgiL 

Vanadium 3.5pglL 
Zincf3) 12.9OpgIL 
Zinc(‘) 1.210 mgikg 
TOC”’ 1.4 mg/L 

24.0pgiL 
26.0pgiL 
313.5pgiL 
NA 
668.5pgIL 
1116.5pgIL 
NA 
17.5pglL 
64.5pgIL 
NA 
7.0 mgiL 

2.4 mgikg 
2.6 mgikg 
NA 
37.05 mglkg 
66.85 mg/kg 
111.65 mgikg 

86.0 mgikg 
1.75 mglkg 
NA 
6.05 mg/kg 
14.0 mglkg 

Maximum concentration present in a soil preparation blank. 
Maximum concentration present in the rinsate blank. 
Maximum concentration present in an aqueous preparation blank. 

(1) 

(21 
(3) 

0 

e 

. 

. 

An action level of 5X the maximum concentration was used to evaluate the sample data 
for blank contamination. Sample aliquot, dilution factors and percent solids were taken 
into consideration when evaluating for blank contamination. Positive results less than the 
blank action level for antimony, iron, vanadium, zinc and TOC were qualified, “B”, as a 
result of blank contamination. No validation action was required for the remaining 
analytes as all results reported were either greater than the blank action level or 
nondetected. It should be noted that field blanks are not qualified for blank contamination. 

The interfering analytes calcium and iron were present in sample SD-Ol-02Q at 
concentrations which were comparable to the levels of calcium and iron in the Interference 
Check Sample (ICS) solution. Several analytes namely beryllium, cadmium, copper, 
selenium, silver, sodium, thallium and vanadium were present in the ICS solution at 
concentrations which exceeded the Instrument Detection Limit (IDL). Interference affects exist 
for beryllium and silver in the affected sample. The positive result reported for beryllium was 
qualified as biased high, “K”. The positive result reported for silver was qualified as estimated, 
“J”, as a result of conflicting noncompliances. 

The interfering analytes calcium and iron were present in samples SD-04-02Q ,and SS-02- 
02Q at concentrations which were comparable to the levels of calcium and iron in the 
Interference Check Sample (ICS) solution. Several analytes namely beryllium, cadmium, 
copper, selenium, silver, sodium, thallium and vanadium were present in the ICS solution at 
concentrations which exceeded the Instrument Detection Limit (IDL). Interference affects exist 
for beryllium and silver in the affected samples. The positive results reported for beryllium and 
silver were qualified as estimated, “J”, as a result of conflicting noncompliances. 

The interfering analyte iron was present in sample SD-02-02Q at a concentration which was 
comparable to the level of iron in the Interference Check Sample (ICS) solution. Several 
analytes namely beryllium, cadmium, copper, selenium, silver, sodium, thallium and vanadium 
were present in the ICS solution at concentrations which exceeded the Instrument Detection 
Limit (IDL). Interference affects exist for beryllium, silver and thallium in the affected sample. 
The positive results reported for beryllium, silver and thallium were qualified as estimated, “J”, 
as a result of conflicting noncompliances. 

The interfering analyte iron was present in sample SS-Ol-02Q at a concentration which was 
comparable to the level of iron in the Interference Check Sample (ICS) solution, Several 
analytes namely beryllium, cadmium, copper, selenium, silver, sodium, thallium and vanadium 
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c 

. 

e 

. 

e 

. 

. 

were present in the ICS solution at concentrations which exceeded the Instrument Detection 
Limit (IDL), Interference affects exist for beryllium, silver and sodium in the affected sample. 
The positive results reported for beryllium, silver and sodium were qualified as estimated, “J”, 
as a result of conflicting noncompliances. 

The interfering analytes calcium, magnesium and iron were present in sample SD-03-02Q at 
concentrations which were comparable to the levels of calcium, iron and magnesium in the 
Interference Check Sample (ICS) solution. Several analytes namely beryllium, cadmium, 
copper, selenium, silver, sodium, thallium and vanadium were present in the ICS solution at 
concentrations which exceeded the Instrument Detection Limit (IDL). Interference affects exist 
for beryllium and silver in the affected sample. The positive results reported for beryllium and 
silver were qualified as estimated, “J”, as a result of conflicting noncompliances. 

The MS I MSD %Rs for vanadium affecting the soil i sediment samples were ~30% quality 
cqntrol limit. The positive results reported for vanadium in the affected samples were qualified 
as either biased extremely low, ‘I”, or estimated, “J”, as a result of conflicting 
noncompliances. 

The MS i MSD %Rs for antimony, cadmium, silver and zinc affecting the soil i sediment 
samples were ~75% quality control limit. The positive results reported for cadmium, silver and 
zinc in the affected samples were qualified as either biased low, “L”, or estimated, “J”, as a 
result of conflicting noncompliances. The nondetected results reported for antimony and 
cadmium in the affected samples were qualified as biased low, “UL”. 

The MS i MSD %Rs for sodium affecting the soil / sediment samples were 425% quality 
control limit. The positive results reported for sodium in the affected samples were qualified 
as estimated, “J”, as a result of conflicting noncompliances. 

Laboratory duplicate imprecision (>35%) was noted for manganese, potassium and sodium 
affecting the soil i sediment samples. The positive results reported for manganese, 
potassium and sodium in the affected samples were qualified as estimated, “J”. The direction 
of bias could not be determined. 

The Laboratory Control Sample (LCS) Percent Recovery (%R) for cobalt exceeded the upper 
quality control limit affecting the soil / sediment samples. The positive results reported for 
cobalt in the affected samples were qualified as biased high, “K”. 

The ICP Serial Dilution Percent Difference (%D) for lead affecting the soil / sediment samples 
was >lO% quality control limit. The positive results reported for lead were qualified as 
estimated, “J”. The direction of bias could not be determined. 

The Percent Soiids is sample SS-01-020 were ~30%. All positive and nondetected results 
reported for sample SS-Ol-02Q were qualified as estimated, “J” and “UJ”, respectively. 

r- 

The CRDL %Rs for iron and lead were >I 10% quality control limit. However, all result reported 
for iron and lead were either nondetected or greater than 2X CRDL. Therefore, no validaiton 
action was required. 

The Post Digestion Spike %Rs for cadmium and selenium were ~75% quality control limit. 
However, no validaiton action is required per regional guidance. 

- 

, - 

r- 



. 
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The MS i MSD, laboratory duplicate and ICP Serial Dilution samples were not analyzed for the 
aqueous matrix. 

Executive Summarv 

Laboratory Performance: The CRDL %Rs for several analytes were outside the 90-I 10% 
quality control limit. Several analytes were present in the laboratory method i preparation blanks. 

Other Factors Affecting Data Qiiality: Several analytes were present in the rinsate blank. The 
interfering analytes calcium and / or iron and i or magnesium were present in the soil I sediment 
samples. Several MS / MSD %Rs affecting the soil / sediment samples were outside the 75- 
125% quality control limits. Laboratory Duplicate imprecision was noted for manganese, 
potassium and sodium affecting the soil / sediment samples. The LCS %R for cobalt exceeded 
the upper quality control limit affecting the soil I sediment samples. The ICP Serial Dilution %D 
for lead affecting the soil i sediment samples was >lO% quality control limit. The Percent Solids 
for sample SS-Ol-02Q were ~30%. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region III, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2-96). 

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).” - 

Joseph A. Samchuck 
Quality Assurance Officer -1 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B _ Results as reported by the Laboratory -7 
3. Appendix C - Support documentation 

- 

-, 

-. 
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Data Qualifier Kev: 

U 

B 

Value is nondetect as reported by laboratory. 

UL 

- Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

L 

K 

UJ 

Nondetected result is considered biased low, “UL”, as a result of validation 
noncompliances. 

Positive result is considered biased low, “L”, as a result of validation 
noncompliances. 

Positive result is considered biased high, “K”, as a result of technical 
noncompliances. 

Nondetected result is considered estimated, “UJ”, as a result of validation 
noncompliances. 

Positive result is considered estimated, “J”, as a result of validation 
noncompliances. 



-Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

s 

T 

U 

V 

w 

X 
Y 

= 

t 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

I 

= 

= 

= 

= 

= 

P 

E 

t 

E 

= 

5 

= 

Lab Blank Contamination 

Field Blank Contamination 

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

MS/MSD Non&mpliance 

LCSILCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

- 

w.. 

- 

GFAA PDS - GFAA MSA’s r < 0.995 

ICP Interference - include ICSAB % R’s - 
Instrument Calbration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and (CRQL for orgahii) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticideIPCB Resohion 

- 

-- 

% Breakdown Noncompliance for DDT and Endrin 

Pest&B D% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

..- 

- 

Signal to noise response drop 
% Solid content is less. than 30% 
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APPENDIX A 
QUALIFIED ANALYTICAL RESULTS 



CT0252 - NSWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 991007 

SAMPLE NUMBER: RB-I I2399 
SAMPLE DATE: 1 II23199 
LABORATORY ID: 991007-19 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

NORMAL 
0.0 % 
UGlL 

.i RESULT QUAL coo 
INORGANICS 
ALUMINUM 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 

CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 

COPPER 
IRON 
LEAD 

MAGNESIUM II9 U 

MANGANESE 3.0 UL C 

NICKEL 6.3 U 

POTASSIUM 222 U 

SELENIUM 2.1 U 

SILVER 3.7 U 

41 .o UL C 
2.6 U 
3.6 U 
4.5 UL C 
0.37 UL C 
0.43 UL C 
55.0 U 
5.4 U 
5.2 U 
3.6 UL C 
40.0 U 
2.7 U 

SODIUM I72 L C 

THALLIUM 4.4 UL C 

VANADIUM 2.6 UL C 

ZINC 9.0 K C 

SW-O I -02Q 
I I/23/99 
991007-17 
NORMAL 
0.0 % 
UGIL 

!ESULT QUAL CODE 

11 .o UL C 
!.6 U 
1.6 U 
i7.4 L C 
I.37 UL C 
1.43 UL C 
!I600 
i.4 U 
i.2 U 
i.0 UL C 
5.5 B A 
1.7 U 

i820 
8.8 L C 
'.3 U 
190 
‘.I U 
.7 U 

5900 
.4 UL C 
.8 UL C 

3.4 B A 

SW-02-02Q 
I I I23199 
991007-15 
NORMAL 
0.0 % 
UGIL 

?ESULT QUAL CODE 

41 .o UL C 

2.8 u . 
3.6 U 
69.2 L C 
cl.37 UL C 
0.43 UL C 
25300 
5.4 U 
5.2 u 
3.8 UL C 
93.4 B A 
2.7 U 

7900 
14.8 L C 
3.3 U 

1330 
2.1 u 

3.7 U 
17900 

I 

24.2 B A 

Page I 

SW-03-02Q 
11 I23199 
991007-13 
NORMAL 
0.0 % 
UGIL 

LESULT QUAL CODE 

II .o UL C 
!.6 U 
1.8 U 
i6.3 L C 
1.37 UL C 
1.43 UL C 
!5600 
i.4 U 
i.2 U 
1.8 UL C 

: 

I9 B A / 
!.7 U 
1130 ;. 

.I .7 
1.3 U 

180 
!.I U 
I.7 U 

6400 

I 

'I.8 B A 



CT0252 - NSWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SD& 991007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SW-lx-02Q 
I 1123199 
991007-II 
NORMAL 
0.0 % 
UGIL 

,. RESULT QUAL CODI 
INORGANICS 
ALUMINUM 81.6 L C 
ANTIMONY 2.6 u 
ARSENIC 3.6 U 

BARIUM 100 L C 

BERYLLIUM 0.37 UL C 

CADMIUM 0.43 UL C 
CALCIUM 36400 
CHROMIUM 5.6 

NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 

7.7 

1540 
2.1 U 
4.5 K C 
16700 

THALLIUM 4.4 UL C 

VANADIUM 5.1 B A 
25.6 B A 

II 

100.0 % 

!ESULT QUAL CODE 

I 

II 

100.0 % 

LESULT QUAL CODE 

Page 2 

100.0 % 

XESULT QUAL CODE 



’ , 

CT0252 - NAWC WARMINSTER 
SOIL DATA 
CEIMIC CORPORATION 
SDG: 991007 

SAMPLE NUMBER: SD-01-02Q 
SAMPLE DATE: I II23199 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

991007-18 
NORMAL 
80.9 % 
MGIKG 

RESULT QUAL CODE 
INORGANICS 
ALUMINUM 11300 

ANTIMONY 0.60 B A 
ARSENIC 3.2 

BARIUM 96.5 

BERYLLIUM 1.4 K J 
CADMIUM 0.43 UL CD 

CALCIUM 17000 

CHROMIUM 34.9 

COBALT 11.9 K E 
COPPER 28.7 

IRON 30600 

LEAD 127 J I 

MAGNESIUM 11400 

MANGANESE 607 J F 

NICKEL 21.8 

POTASSIUM 3690 J F 

SELENIUM 2.1 UR D 

SILVER I.5 J CDK 

SODIUM 404 J DF 

THALLIUM 0.44 UL C 

VANADIUM 44.1 L D 

ZINC 109 L D 

SD-02-02Q 
1 II23199 
991007-16 
NORMAL 
80.4 % 
MGIKG 

EgULT QUAL CODE 

18.90 .: 
54 B A 
.O 
04 

.2 J CK 

.04 UL CD 
1600 
9.5 
83 K E 
6.2 
9700 
3.7 J I 

520 

93 J F 

3.5 

560 J F 
I UR D 

6 J CDK 

21 J DF 

50 J CD 
I .2 L D 

3.0 L D 

SD-03-02Q 
I II23199 
991007-14 
NORMAL 
82.9 % 
MGIKG 

Page I 

SD-04-020 
I I I23199 
991007-12 
NORMAL 
61.4% 
MGIKG 

LESULT QUAL CODE RESULT QUAL CODE 

;3io 9130 
1.26 UL D 2.2 B A 
1.5 I.6 



CT0252 -.NAWC WARMINSTER 
SOIL DATA 
CEIMIC CORPORATION 
SDG: 991007 

SAMPLE NUMBER 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

ss-oi -02Q 
I 1123199 
991008-01 
NORMAL 
26.6 % 
MGIKG 

RESULT QUAL CODI 
INORGANICS 
ALUMINUM 7040 J Y 

ANTIMONY 3.3 B A 

ARSENIC ’ 9.3 . J Y 

BARIUM 546 J Y 

BERYLLIUM 0.87 J CY 

CADMIUM 8.9 J DKY 

CALCIUM 13000 J Y 

CHROMIUM 06.1 J Y 

COBALT 48.3 J EY 

COPPER 
IRON 

54.8 J Y 

73100 J I Y .._-.. 
LEAD 51.2 J 1 IY 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 

5210 J Y 

9860 J FY 

II3 J Y 

677 J FY 

6.2 UR 0g 

SILVER 6.8 J DKY. 

SODIUM 301 J DFKY 

THALLIUM I.3 UJ CY 

VANADIUM 66.5 J DY 

ZINC 23300 J DY 

ss-02-02Q 
I I I23199 
991007-20 
NORMAL 
71.6% 
MGIKG 

?ESULT QUAL CODE 

113 
887 L I C 

12.8 
997 J 1. F 

2.5 UR D 
2.7 J CDK 

281 J DF 

D.53 UL C 

36.6 L D 
I 

130 L D 

II 

100.0 % 

LESULT QUAL CODE 

Page 2 

II 

100.0% 

lESULT QUAL CODE 

I I 1 I 1 I 4 i I I 1 



CT0252 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 991007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RB-I I2399 SW-0%02Q 
I II23199 Ill23199 
991007-19 991007-17 
NORMAL NORMAL 
0.0 % 0.0 % 
MGIL MGIL 

RESULT QUAL CODI 
MISCELLANEOUS PARAMETERS 

HARDNESS as CaC03 
TOTAL ORGANIC CARBON 

2 U 
I.4 

!ESULT QUAL CODE 

2 
.5 B I B 

SW-02-02Q 
11123l99 
991007-15 
NORMAL 
0.0 % 
MGIL 

!ESULT QUAL CODE 

&T-/T 

Page 1 

SW-03-02Q 
11123l99 
991007-13 
NORMAL 
0.0 % 
MGIL 

XESULT QUAL CODE 

97 
2.0 B B 

.- ..-. ..-. 



CT0252 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 991007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SW-04-02Q 
I II23199 
991007-11 
NORMAL 
0.0 % 
MGIL 

RESULT QUAL CODI 
MISCELLANEOUS PARABjiETERS 
liARDNESSasCaC03 ! ’ 
TOTAL ORGANIC CARBON,.-; 

,, . .:.y. 
:’ ‘a 

116 
2.3 B B 

SW-05-02Q 
I I I23199 
991007-09 
NORMAL 
0.0 % 
MGIL 

lESULT QUAL COD1 

I.8 B I B 

SW-06-02Q 
I II23199 
991007-08 
NORMAL 
0.0 % 
MGIL 

lESULT QUAL COD 

I.6 B I e 

Page 2 

SW-07-02Q 
1 II23199 
991007-07 
NORMAL 
0.0 % 
MGIL 

5ESULT QUAL CODE 
_- 
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CT0252 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SD& 991007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SW-08-02Q 
11123199 
991007-06 
NORMAL 
0.0 % 
MGIL 

RESULT ’ QUAL CODE 
MISCELLANEOUS PARAMETERS 
TOTAL ORGANIC CARBON 2.2 B B 

SW-09-02Q 
11123199 
991007-05 
NORMAL 
0.0 % 
MO/L 

IESULT QUAL CODE 

!.3 B I B 

SW-lo-02Q 
1 l/23/99 
991007-04 
NORMAL 
0.0 % 
MGIL 

LESULT QUAL CODE 

!.3 B B 

Page 3 

SW-1 1-02Q 
1 l/23/99 
991007-03 
NORMAL 
0.0 % 
MGIL 

lESULT QUAL CODE 

I.1 B I B 



CT0252 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 991007 

Page 4 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SW-1 2-02Q SW-13-02Q 
1 I I23199 11123l99 
991007-02 991007-01 
NORMAL NORMAL 
0.0 % 0.0 % 
MG/L MGIL 

.:, 
..l”l k 

..;iVi, 

‘: MISCELLANEOUS PARAMETERS 

RESULT _ .*+.;a QUAL CODE RESULT PUAL CODE 
t.: -. 7 ?‘.‘$ 

TOTAL ORGANIC CARBON . . ;: ;‘: ‘.1’. 3.0 B ..I B 2.7 B B . . 
1.. >” . _ 

. . 
I. 

‘: : 1.; i 

,,,’ 

.: 

I 1 3 1 1 3 i I -I 1 ! 

SW-21-02Q 
11123199 
991007-10 
NORMAL 
0.0 % 
MGIL 

RESULT QUAL CODE 

1.9 B I B 

II 

100.0 % 

RESULT QUAL CODE 

I 1 1 I I I 1 I 



CT0252 - NAWC WARMINSTER 
SOIL DATA 
CEIMIC CORPORATION 
SDG: 991007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SPOI-02Q 
11123/99 
991007-18 
NORMAL 
80.9 % 
MGIKG 

RESULT QUAL CODI 
MISCELLANEOUS PARAMETERS 
TOTAL ORGANIC CARBON 3690 

SD-02-02Q 
1 l/23/99 
991007-16 
NORMAL 
80.4 % 
MGIKG 

!ESULT QUAL CODE LESULT QUAL CODE 

1060 I 1950 1 1960 

Page 1 

SD-03-02Q 
11123/99 
991007-14 
NORMAL 
82.9 % 
MO/KG 

SD-04-02Q 
1 I/23/99 
991007-12 
NORMAL 
81.4 % 
MGlKG 

LESULT QUAL CODE 



CT0252 - NAWC WARMINSTER 
SOIL DATA 
CEIMIC CORPORATION 
SDG: 991007 

SAMPLE NUMBER: SS-Ol -02Q 
SAMPLE DATE: 11123199 
LABORATORY ID: 991008-01 
QC-TYPE: NORMAL 
% SOLIDS: 26.8 % 
UNITS: MMKG 

. FIELD DUPLICATE OF: 

: $&& . . . 
RESULT QUAL CODI 

MISCELLANEOUS PARAMETERS . ., 
TOTAL ORGANIC CARBON : :f. 55100 J Y 

Page 2 

I 1 I 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS 

Go GLENN 

GRETCHEN A. PHIPPS 

INTERNAL CORRESPONDENCE 

DATE: JANUARY 25,200O 

COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, TOC AND HARDNESS 
CT0 252 - NAWC WARMINSTER, PENNSYVANIA 
SAMPLE DELIVERY GROUP SDG - 991004 

1 O/Aqueous/ 

SW-0502Q SW-06-02Q SW-07-02Q 
SW-08-02Q SW-09-02Q SW-IO-02Q 
SW-l I-02Q SW-12-02Q SW-1 3-02Q 
SW-2 I-02Q 

IO/Sediments/ 

SD-0502Q SD-06-02Q SD-07-02Q 
SD-08-02Q SD-09-02Q SD-? O-02Q 
SD-1 I-02Q SD-12-02Q SD-l 3-02Q 
SD-21 -02Q 

Overview 

The sample set SDG 991007, NAWC Warminster, consists of ten (10) aqueous environmental 
samples and ten (10) sediment environmental samples. 

All samples were analyzed for Target Analyte List (TAL) metals. The aqueous samples were 
analyzed for hardness. The sediment samples were analyzed for Total Organic Carbon (TOC). 
The samples were collected by Tetra Tech NUS on November 22,1999 and analyzed by Ceimic 
Corporation under the Naval Facilities Engineering Service Center (NFESC) Quality Assurance/ 
Quality Control (QAfAC) criteria. Metals analyses were conducted using SW 846 method 60106. 

Summary 

All analytes, with exception to those qualified as rejected, “UR”, were analyzed successfully. The 
finding in this report are based upon a general review of all available data. The data was review 
based on data completeness, holding times, calibration data, laboratory method/ preparation 
blanks, interference check sample (ICS) results, matrix spike/matrix spike duplicate results, post 
digestion spike recovery results, laboratory duplicate results, laboratory control sample (LCS) 
results, detection limits and analyte quanitation. 

All analyses were conducted using Inductively Coupled Plasma (ICP) methodologies. 

Areas of concern with respect to data quality are listed below. 
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?--I, 

Major Problems -_ 

. The Matrix Spike / Matrix Spike Duplicate (MSIMSD) Percent Recoveries (%Rs) for selenium 
affecting the sediment samples were ~30% quality control limit. The nondetected results 
reported for selenium in the affected samples were qualified as rejected, “UR”. 

Minor Problems 

r-- 

. The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for aluminum, 
beryllium, cadmium, copper, nickel, potassium, sodium and vanadium were c90% quality 
control limit. The nondetected results reported for aluminum, beryllium, cadmium, copper, 
nickel and vanadium were qualified as biased low, “UL”. The positive results <2X CRDL 
reported for cadmium, potassium, sodium and vanadium were qualified as biased low, ‘I”. 
The positive results <2X CRDL reported for beryllium were qualified as estimated, “J”, as a 
result of conflicting noncompliances. 

. The CRDL %Rs for antimony and lead were >I 10% quality control limit. The positive results 
- 

<2X CRDL reported for antimony were qualified as estimated, “J”, as a result of conflicting 
noncompliances. The positive results <2X CRDL reported for lead were qualified as biased 
high, “K”. - 

@ The following contaminants were detected in the laboratory method i preparation blanks at the 
following maximum concentrations: 

--, 
Maximum Action Action 

Analvte Concentration Levellaqueous) Leveksediment) 
Aluminum 725uglL 362.5pglL 36.25 mg/kg 
Antimony 4.OpglL 2O.OuglL 2.0 mglkg i-5 

Barium(‘) 10.200pg/L 51 .Oj.lglL NA 
Barium 6.4pgIL NA 3.2 mglkg 
Beryllium 0.8pglb 4.OpgIL 0.4 mglkg 
Calcium 139.5uglL 697.5uglL 69.75 mglkg 

-- 

Chromium 7.1 ug/L 35.5uglL 3.55 mglkg 
Iron 74.1 uglL 370.5j.lgiL 37.05 mglkg 
Magnesium 142.7pglL 713.5uglL 71.35 mglkg - 
Manganese”) 3.480uglL 17.4pglL NA 
Manganese 3.OpglL NA 1.5 mglkg 
Nickel 7.1j.lgIL 35.5pglL 3.55 mglkg 
Silver”) 9.580pglL 47.9pgIL NA - 

Silver 9.2pglL NA 
Sodium (‘) 

4.6 mg/kg 
273.00pglL 1365pglL NA 

Sodium(*) 33.80 mglkg NA 169 mg/kg 
Zinc(‘) 19.6OOugIL 98pglL NA 
Zinc(*) 1.360 mglkg NA 3.8 mglkg 

(1) Maximum concentration present in an aqueous preparation blank. --- 
(2) Maximum concentration present in a soil preparation blank. 

An action level of 5X the maximum concentration was used to evaluate the sample data 
for blank contamination. Sample aliquot, dilution factors and percent solids were taken 
into consideration when evaluating for blank contamination. Positive results less than the 

- 
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blank action level for aluminum, antimony, beryllium, chromium, iron, nickel, silver and 
zinc were qualified, “B”, as a result of blank contamination. No validation action was 
required for the remaining analytes as all results reported were either greater than the 
blank action level or nondetected. It should be noted that field blanks are not evaluated 
for laboratory or field blank contamination. 

. 

. 

. 

. 

. 

The interfering analytes calcium and iron were present in sample SD-05-02Q at 
concentrations which were comparable to the levels of calcium and iron in the Interference 
Check Sample (ICS) solution. Several analytes namely arsenic, barium, beryllium, cadmium, 
copper, lead, manganese, selenium, silver, sodium and vanadium were present in the ICS 
solution at concentrations which exceeded the Instrument Detection Limit (IDL). Interference 
affects exist for arsenic and copper in the affected sample. The positive result reported for 
arsenic was qualified as estimated, “J”, as a result of conflicting noncompliances. The 
positive result reported for copper was qualified as biased low, “L”. 

The interfering analytes calcium and iron were present in sample SD-1 I-02Q at 
concentrations which were comparable to the levels of calcium and iron in the Interference 
Check Sample (ICS) solution. Several analytes namely arsenic, barium, beryllium, cadmium, 
copper, lead, manganese, selenium, silver, sodium and vanadium were present in the ICS 
solution at concentrations which exceeded the Instrument Detection Limit (IDL). Interference 
affects exist for arsenic and cadmium in the affected sample. The-positive results reported for 
arsenic and cadmium were qualified as estimated, “J”, as a result of conflicting 
noncompliances. 

The interfering analytes calcium and iron were present in samples SD-I O-02Q and SD-12- 
02Q at concentrations which were comparable to the levels of calcium and iron in the 
Interference Check Sample (ICS) solution. Several analytes namely arsenic, barium, 
beryllium, cadmium, copper, lead, manganese, selenium, silver, sodium and vanadium were 
present in the ICS solution at concentrations which exceeded the Instrument Detection Limit 
(IDL). Interference affects exist for arsenic and beryllium in the affected samples. The 
positive results reported for arsenic and beryllium were qualified as estimated, “J”, as a result 
of conflicting noncompliances. 

The interfering analyte iron was present in samples SD-06-02Q, SD-07-02Q, SD-08-02Q and 
SD-09-02Q at a concentration which was comparable to the level of iron in the Interference 
Check Sample (ICS) solution. Several analytes namely arsenic, barium, beryllium, cadmium, 
copper, lead, manganese, selenium, silver, sodium and vanadium were present in the ICS 
solution at concentrations which exceeded the Instrument Detection Limit (IDL). Interference 
affects exist for arsenic and beryllium in the affected samples. The positive results reported 
for arsenic and beryllium were qualified as estimated, “J”, as a result of conflicting 
noncompliances. 

The interfering analyte iron was present in samples SD-1 3-02Q and SD-21-02Q at a 
concentration which was comparable to the level of iron in the Interference Check Sample 
(ICS) solution. Several analytes namely arsenic, barium, beryllium, cadmium, copper, lead, 
manganese, selenium, silver, sodium and vanadium were present in the ICS solution at 
concentrations which exceeded the Instrument Detection Limit (IDL). Interference affects exist 
for beryllium in the affected samples. The positive results reported for beryllium were qualified 
as estimated, “J”, as a result of conflicting noncompliances. 

The MS I MSD %Rs for iron, manganese and potassium affecting the aqueous samples were 
~75% quality control limit. The positive results reported for iron, manganese and potassium 
in the affected samples were qualified as biased low, ‘I.“. 
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b 

The MS I MSD %Rs for antimony, beryllium, nickel and thallium affecting the sediment 
samples were ~75% quality control limit. The positive results reported for antimony, beryllium 
and nickel in the affected samples were qualified as estimated, “J”, as a result of conflicting 
noncompliances. The nondetected results reported for thallium in the affected samples were 
qualified as biased low, “UL”. 

- 

- 

The MS I MSD %Rs for arsenic and barium were >125% quality control limit affecting the 
sediment samples. The positive results reported for arsenic and barium in the affected 
samples were qualified as either biased high, “K”, or estimated, “J”, as a result of conflicting 
noncompliances. 

I._ 

The ICP Serial Dilution Percent Differences (%Ds) for beryllium, cadmium, chromium, lead, 
nickel and zinc affecting the sediment samples were 40% quality control limit. The positive 
results reported for the above listed analytes were qualified as estimated, “J”. The direction of 
bias could not be determined. 

-. 

The CRDL %Rs for calcium, iron, manganese, silver and zinc were outside the 90-I 10% quality 
control limits. However, all result reported for the above listed analytes were either nondetected 
or greater than 2X CRDL. Therefore, no validaiton action was required. 

- 

Executive Summarv 

Laboratory Petiormance: The CRDL %Rs for several analytes were outside the 90-I 10% 
quality control limit. Several analytes were present in the laboratory method / preparation blanks. 

- 

Other Factore Affecting Data Quality: The interfering analytes calcium and /or iron were 
present in the soil / sediment samples. Several MS I MSD %Rs affecting the sediment and 
aqueous samples were outside the 75-125% quality control limits. Several ICP Serial Dilution 
%Ds were >lO% quality control limit affecting the sediment samples. 

-. 

--- 

- 

- 

- 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2-96). 

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).” 

Gretchen A. Phipps’ 
Chemist 

Joseph A. Samchuck 
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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Data Qualifier Kev: 

B 

UL 

L 

K 

J 

Value is nondetect as reported by laboratory. 

Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

Nondetected result is considered biased low, “UL”, as a result of validation 
noncompliances. 

Positive result is considered biased low, “L”, as a result of validation 
noncompliances. 

Positive result is considered biased high, “K”, as a result of technical 
noncompliances. 

Positive result is considered estimated, “J”, as a result of validation 
noncompliances. 



APPENDIX A 
QUALIFIED ANALYTICAL RESULTS 



\ 

A = Lab Blank Contamination 

B = Field Blank Contamihation 

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

D = MS/MSD Non&mpliance 

E = LCSlLCSD 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 

K = ICP Interference ; include ICSAB % R’s 

L = Instrument Calibration Range Exceedance 

M = Sample Preservation 

N = Internal Standard Noncompliance 

0 = Poor InStIUment Performance (i.e., base-time drifting) 

P = Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for orgahcs) 

cl = Other problems (can encompass a number of issues) 

R = Surrogates Recovery Noncompliance 

S = PesticideIPCB Resolution 

T = % Breakdown Noncompliance for DDT and Endrin 

U = PesVPCB DK between columns for positive results 

V = Non-linear calibrations, tuning r * 0.995 (correlation coefficient) 

w = EMPC result 

x = Signal to noise response drop 
Y = %, Solid content is less than 30% 

Qualifier Codes: 



CT0252 - NAWC WARMINSTER 
WATEP DATA 
CEIMIC CORPORATION 
SDG: 991004 

SAMPLE NUMBER: SW-05-020 
SAkdPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

1112~iQQ ~. 
991oo4-17 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODI 
fNORGANlCS 1 

SW-06-02Q 
19/22/99 
991004-15 
NORMAL 
0.0 % 
UGIL 

:ESULT QUAL CODE 

SW-07-02Q 
1 l/22/99 
991004-13 
NORMAL 
0.0 % 
UGIL 

!ESULT QUAL CODE 

,I .o UL C 
.6 U I 

6.1 

.46 B A 

.43 UL C 
6300 
.4 U 

.2 U 

.6 UL C 
29 B A 
.7 U 
930 

46 L D 

.3 UL C 

.2 B A 
7600 
.4 U 

.6 UL C 

5.6 B A 

Page 1 

SW-Oa-02Q 
I I/22/99 
991004-l 1 
NORMAL 
0.0 % 
UGlL 

!ESULT QUAL CODE 

,I .o UL C 
.6 U 
.6 U 
a.2 

.46 B A 

.43 UL C 
7300 

.4 U 

.2 U 

.a UL C 
43 L D 

.7 U 
220 
32 L D 

.1 B A 
290 L CD 

.I u 

.3 B A 
a200 

.4 U 

.a UL C 
2.6 B A 



CT0252 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 991004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABOkATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SW-09-02Q 
1 l/22/99 
991004-09 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODE 
INORGANICS 

ALUMINUM 63.2 B A 
ANTIMONY 2.6 U 
ARSENIC 3.6 U 
BARIUM 85.7 

BERYLLIUM 0.37 UL C 

CADMIUM 0.43 UL C 

CALCIUM 27000 

CHROMIUM 5.4 U 

COBALT 5.2 U 

COPPER 3.8 UL C 

IRON 439 L D 
LEAD 2.7 U 
MAGNESIUM I 9070 

MANGANESE 251 L D 

NICKEL 6.3 UL C 

POTASSIUM 1180 L CD 
SELENIUM 2.1 U 

SILVER 5.9 B A 

, 

Page 

SW-IO-02Q 
11122199 
991004-07 
NORMAL 
0.0 % 
UGIL 

ESULT PUAL CODf 

1.0 UL C 
.6 U 
.6 U 
9.1 
.37 UL C 
.43 UL C 
8200 
.4 U 
.2 U 
.8 UL C 
05 L D 
.7 U 

680 
43 L D 

'.3 UL C 
260 L CD’ 

‘.I U 
1.0 B A 

8500 
,.4 U 
1.8 UL C 
io.2 B A 

SW-I l-02(1 
1 l/22/99 
991004-05 
NORMAL 
0.0 % 
UGlL 

lESULT QUAL CODf 

il.4 B I A 

178 
I.37 UL C 
t.8 L C 

I4000 
3.9 B A 
5.2 U 
3.8 UL C 
2720 L D 

12.7 
I7500 
356 L D 
3.5 B A 
2020 L CD 

2.1 U 

a.3 B A 

34400 
4.4 U 
5.0 L C 

352 

2 

SW-12-02Q 
I 1122199 
991004-03 
NORMAL 
0.0 % 
UGlL 

IESULT QUAL CODE 

11.0 UL C 

1.4 B A 

3.6 U 
32.1 
I.37 UL C 
1.2 L C 

27600 
5.4 U 
5.2 U 
3.8 UL C 
161 L D 
3.3 K C 

10000 
226 L D 
3.3 UL C 
1380 L CD 

2.1 U 
5.9 6 A 

18800 
4.4 U 
3.3 L C 

149 



CT0252 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 991004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SW-13-02Q 
1 l/22/99 
991004-01 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODI 
INORGANICS 

SW-21-MQ 
1 l/22/99 
991004-19 
NORMAL 
0.0 % 
UGIL 

!ESULT QUAL CODE 

I, 

.4 U 

.2 U 

.8 UL C. 

12 B A 
.7 U 
600 

42 L D 

.3 UL C 

II 

100.0 % 

IESULT QUAL CODE 

Page 4 

100.0 % 

LESULT QUAL CODE 



CT0252 - NAWC WARMINSTER 
SOIL DATA 
CEIMIC CORPORATION 
SD@ 991004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SD-05-02Q 
1 I/22/99 
991004-18 
NORMAL 
82.2 % 
MGIKG 

RESULT QUAL CODE 
INORGANICS .I. 

ALUMINUM 9180 

ANTIMONY 0.47 B t ’ A , 
ARSENIC 5.0 J 1 DK 
BARIUM 103 K I D 

BERYLLIUM 1.8 J DI 

CADMIUM 0.04 UL C 

CALCIUM 13300 

CHROMIUM 30.6 J I 

COBALT 11.1 

COPPER 19.6 L K 

IRON 30400 

LEAD 129 J I 
MAGNESIUM 9270 
MANGANESE 1040 

NICKEL 19.7 J DI 

POTASSIUM 2310 

SELENIUM 4.1 UR D 

SILVER 2.3 B A 

SODIUM 1080 L C 

THALLIUM 0.43 UL D 

VANADIUM 44.2 

ZINC 136 J I 

SD-08-02Q 
1 l/22/99 
991004-16 
NORMAL 
82.4 % 
MGIKG 

IESULT QUAL CODE 

19.7 

!5000 
!8.7 J I 
‘240 
I14 
17.8 J DI 

!370 

I.8 UR D 

1.9 B A 

I260 

j.40 UL 0 

SD-07-02Q 
11122199 
991004-14 
NORMAL 
77.8 % 
MGlKG 

lESULT QUAL CODE 

!I.5 
!8400 
il.6 J I 

‘180 
1240 
!2.0 J DI 

!I 00 
1.4 UR D 

!.I B A 

I64 L C 

I.46 UL D 

12.7 

38.2 J I 

Page 1 

SD-08-02Q 
1 l/22/99 
991004-12 
NORMAL 
76.6 % 
MGIKG 

tESULT QUAL CODE 

I0400 
I.0 B A 

!.7 J DK 

13.7 K D 

1.8 J DIK 

I.05 UL C 

11300 
io.4 J .I 
10.4 

io.4 
)3300 
il.8 J I 

1610 
I41 

!0.5 J DI 

1100 
1.9 UR D 

!.3 B A 

iI4 L C 

1.51 UL D 

58.8 
37.1 J I 



. 

CT0252 - NAWC WARMINSTER 
SOIL DATA 
CEIMIC CORPORATION 
SDG: 991004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SD-09-02Q 
11122l99 
991004-10 
NORMAL 
78.3 % 
MGlKG 

RESULT PUAL CODE 
INORGANlCS . . 
ALUMINUM 8430 

ANTIMONV 1.3 B A 

ARSENIC 3.2 J DK 

BARIUM 93.2 K D 

BERYLLIUM 1.3 J DIK 

CADMIUM 0.04 UL c 

CALCIUM 11800 

CHROMIUM 57.9 J I 

COBALT 10.6 - - -. .- 

COPPER 
I 

25.1 I 

IRON 30000 

LEAD 57.2 J I 

MAGNESIUM 7770 

MANGANESE 1180 

NICKEL 17.4 J DI 

POTASSIUM 2250 

SELENIUM 4.2 UR D 

SILVER 2.3 B A 

SODIUM 395 L C 

THALLIUM 0.44 UL D 

VANADIUM 55.2 

ZINC 120 J I 

SD-1 O-02Q 
11122199 
991004-08 
NORMAL 
81.1 % 
MGlKG 

ESULT QUAL CODE 

SD-1 I-02Q 
1 l/22/99 
991004-06 
NORMAL 
69.6 % 
MGIKG 

‘ESULT QUAL CODE 

1600 
I.0 J CD 
5 . . J DK 

30 

3200 
180 J I 

3200 
060 
1.8 J DI 

500 
.O UR D 

.2 B A 

410 L C 

.53 UL D 

n.7 

Page 2 

SD-12-02Q 
1 l/22/99 
991004-04 
NORMAL 
78.1 % 
MGIKG 

ESULT QUAL CODE 

6.1 
5300 
7.6 J I 

0500 
08 
8.2 J DI 

970 
.3 UR D 

.7 B A 

22 L C 
.49 UL D 

3.7 
20 J I 



CT0252 - NAWC WARMINSTER . 
SOIL DATA 
CEIMIC CORPORATION 
SDG: 991004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-lYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SD-13-02Q 
11/22/99 
991004-02 
NORMAL 
76.2 % 
MGIKG 

RESULT QUAL CODf 

..‘. INORGANICS 
ALUMINUM 5950 

ANTIMONY 0.68 B A 

ARSENIC 4.7 K D 

BARIUM 126 K D 

BERYLLIUM 1.1 J CDI 

CADMIUM 3.0 J IK 
CALCIUM 2800 

CHROMIUM 22.0 J I 
COBALT 7.3 
COPPER 33.1 
IRON 18600 

LEAD 51.1 J I 
MAGNESIUM 3220 
MANGANESE 1970 

NICKEL 16.8 J DI 

POTASSIUM 1070 L C 

SELENIUM 2.5 UR D 

SILVER 2.2 B A 

SODIUM 776 L C 

THALLIUM 0.52 UL D 
VANADIUM 28.3 

ZINC 396 J I 

SD-21-02Q 
11122l99 
991004-20 
NORMAL 
83.1 % 
MGlKG 

lESULT QUAL CODf 

II 

100.0 % 

.ESULT QUAL CODf 

Page 3 

tESULT QUAL CODE 



CT0252 - NAWC WARMINSTER 
SOIL DATA 
CEIMIC CORPORATION 
SDG: 991094 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-NPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SD-05-02Q 
1 II22199 
991004-18 
NORMAL 
100.0 % 
MGIKG 

RESULT QUAL CODf 

MISCELLANEOUS PARAMETERS 
TOTAL ORGANIC CARBON 5430 

SD-08-02Q 
11/22/99 
991004-18 
NORMAL 
100.0 % 
MGIKG 

:ESULT QUAL CODE 

1020 

SD-07-02Q 
1 I/22/99 
991004-14 
NORMAL 
100.0 % 
MGIKG 

!ESULT QUAL CODE 

i480 

Page 

SD-08-02Q 
11122199 
991004-12 
NORMAL 
100.0 % 
MO/KG 

1 

LESULT QUAL CODE 

,570 I 



CT0252 - NAWC WARMINSTER 
SOIL DATA 
CEIMIC CORPORATION 
SDG: 991004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SD-09-02Q SD-lo-02Q 
11/22/99 I l/22/99 
991004-10 991004-08 
NORMAL NORMAL 
100.0 % 100.0 % 
MGlKG MGIKG 

RESULT QllAL CODE RESULT QUAL CODI 
MISCELLANEOUS PARAMETERS 
TOTAL ORGANIC CARSON 3720 2810 

SD-1 I-02Q 
11/22/99 
991004-06 
NORMAL 
100.0 % 
MGIKG 

LESULT QUAL CODI 

IO700 I 

Page 2 

SD-12-029 
11122199 
991004-04 
NORMAL 
100.0 % 
MO/KG 

tESULT QUAL CODE 

I510 



CT0252 - NAWC WARMINSTER 
SOIL DATA 
CEIMIC CORPORATION 
SDG: 991004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SD-13-02Q 
11 I22199 
991004-02 
NORMAL 
100.0 % 
MGIKG 

RESULT QUAL CODI 
MISCELLANEOUS PARAMETERS 
TOTAL ORGANIC CARBON 7190 

SD-21-02Q 
11122/99 
991004-20 
NORMAL 
100.0 % 
MGIKG 

:ESULT QUAL CODE !ESULT QUAL CODE 

1890 

Page 3 

II 

100.0 % 

lESULT QUAL CODE 



. 

CT0252 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 991004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SW-0502Q SW-06-02Q SW-07-02Q 
1 l/22/99 1 l/22/99 1 II22199 
991004-17 991004-15 991004-13 
NORMAL NORMAL NORMAL 
0.0 % 0.0 % 0.0 % 
MGIL MGIL MGIL 

MISCELLANEOUS PARAMETERS 
HARDNESS as CaC03 

RESULT QUAL CODE 

112 

ESULT QUAL CODE RESULT QUAL CODI 

12 103 
. 

Page 1 

SW-OB-OPQ 
11 I22199 
991004-11 
NORMAL 
0.0 % 
MGIL 

LESULT QUAL CODE 

06 



CT0252 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 991004 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

SW-0%02Q 
11/22/99 
991004-09 
NORMAL 
0.0 % 



CT0252 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 991004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SW-13-02Q 
i 1 I22199 
991004-01 
NORMAL 
0.0 % 
MGIL 

MISCELLANEOUS PARAMETERS 
HARDNESS as CaC03 

RESULT QUAL CODE 

130 

SW-2%02Q 
I 1 l22l99 
991004-19 
NORMAL 
0.0 % 
MGIL 

!ESULT QUAL CODE 

19. i I 

II 

100.0 % 

LESULT QUAL CODE :ESULT QUAL CODE 

Page 3 

II 

100.0 % 



0 ‘Tt Tetra Tech NUS INTqR.NAL CQRRESPONDENCE _. 
I 

TO: 

FROM: 

SUBJECP: 

SAMPLES: 

G. GLENN DATE: 

GRETCHEN A. PHIPPS COPIES: 

JANUARY 25,200O 
- 

DV FILE 

INORGANIC DATA VALIDATION - TOTAL MERCURY 
CT0 252 - NAWC WARMINSTER, PENNSYVANIA 

- 

SAMPLE DELIVERY GROUP SDG - lTNUSO2 

15lAqueousl 

RB-112399 
SW-03-02Q 
SW-06-02Q 
SW-09-02Q 
SW-12-02Q 

-. 

SW-Ol-02Q SW-02-02Q 
SW-04-02Q SW-0502Q 
SW-07-02Q SW-0802Q 
SW-1 O-02Q SW-I I-02Q 
SW-1 3-02Q SW-21 -02Q 

IUSedimentsl 

SD-Ol-02Q SD-02-026 SD-03-02Q 
SD-04-02Q SD-0502Q SD-06-02Q 
SD-07-02Q SD-08-02Q SD-09-02Q --. 

SD-1 O-02Q SD-1 I-02Q SD-12-02Q 
SD-1 3-02Q SD:21-02Q 

- 
2ISoilsl 

SS-Ol-02Q SS-02-02Q 

Overview 

The sample set SDG lTNUS02, NAWC Warminster, consists of fourteen (14) aqueous 
environmental samples, fourteen (14) sediment environmental samples, two (2) soil environmental 
samples and one (1) rinsate blank (RB-112399). 

All samples were analyzed for total mercury. The samples were collected by Tetra Tech NUS on 
November 22 and 23, 1999 and analyzed Brooks Rand Ltd. under the Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/ Quality Control (QAIAC) criteria. 
Mercury analyses were conducted using EPA ultraclean method 1631. 

Summary 

All analytes were analyzed successfully. The finding in this report are based upon a general 
review of all available data. The data was review based on data completeness, holding times, 
calibration data, rinsate blanks, matrix spike/matrix spike duplicate results, laboratory duplicate 
results, laboratory control sample (LCS) results, detection limits and analyte quanitation. 

- 

- 



MEMO TO: G. GLENN- PAGE 2 
DATE : JANUARY 25,200O 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

None. 

Minor Problems 

Sample SS-01-02Q has a percent solids ~30%. The positive result reported in mercury SS-OI- 
02Q was qualified as estimated, “J”. 

All samples were blank corrected for all laboratory blanks. 

The laboratory’s Quality Control Report stated that samples SD-03-02Q, SD-04-02Q, SD-0502Q 
and SD-09-02Q were qualified as estimated, “J”, as the blank results were higher than the normal 
and the sample results were less than ten times the highest blank result. The “J” qualifier was not 
listed on the Form Is or the electronic data. It is not required per regional guidelines. Therefore, 
the samples were not qualified. 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: Sample SS-01-02Q has a percent solids ~30%. 



MEMO TO: G. GLENN- PAGE 3 
-DATE : JANUARY 25,200O -. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2-96). 

_- 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

--. 

“1 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).” 

Tetra Tech NUS 
Gretchen A. Phipps 
Chemist 

Quality Assurance Officer - 

Attachments: 
- 

I. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory - 
3. Appendix C - Support documentation 

- 



MEMO TO: G. GLENN- PAGE 4 
DATE : JANUARY 25,200O 

Data Qualifier Kev: 

u - Value is nondetect as reported by laboratory. 

J - Positive result is considered estimated, “J”, as a result of validation 
noncompliances. 



APPENDIX A 
QUALIFIED ANALYTICAL RESULTS 



-Qualifier Codea: 

A = Lab Blank Contamination 

= Field Blank Contamitiation I3 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

. 0 
P 

Q 

R 

s 

T 

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

= MSlMSD Noncompliance 

= LCSACSD Noncompliance 

= Lab Duplicate Imprecision 

= Fiild Duplicate Imprecision 
. 

= Holding 7he Exceedance 

= ICP Serial 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 Pehrnance (i.e., base-time drifting) 

= Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for orgahs) 

= Other problems (can encompass a number of issues) 

= surrogates Recovery Noncompliance 

= PesticideIPCB Resolution 

= % Breakdown Noncompliance for DDT and Endrin 

= PestPbB 0% between columns for positive results 
. U 

V = Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

w 5 EMPC m&t 

.X = Signal to noise response drop 
Y = %,Soliicontent is lessthan30% 



CT0252 - NSWC WARMINSTER 
WATER DATA 
BROOKS RAND 
SIX: TTNUSOZ 

Page I 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RB-112399 
11123/99 
99BR279-09 
NORMAL 
0.0 % 
RIG/L 

SW-Of-OPQ 
1 I/23/99 
99BR279-07 
NORMAL 
0.0 % 
NGIL 

SW-02-02Q 
11 I23199 
99BR279-05 
NORMAL 
0.0 % 
NGIL 

SW-03-02Q 
I I/23/99 
99BR279-03 
NORMAL 
0.0 % 
NGIL 

RESULT PUAL CODI 
INORGANICS 
MERCURY 0.1 U 

I 

LESULT QUAL CODE RESULT QUAL CODE 

I.87 1.0 

tESULT QUAL CODE 

1.88 

1 1 i 
j 3 I 1 1 J 



CT0252 - NSWC WARMINSTER 
WATER DATA 
BROOKS RAND 
SDG: TTNUSOS 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJ-YPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SW-04-02Q SW-05-02Q 
1 l/23/99 1 l/22/99 
99BR279-01 99BR278-17 
NORMAL NORMAL 
0.0 % 0.0 % 
NGIL NGIL 

RESULT QUAL CODI 
INORGANICS 
MERCURY 1.8 

ESULT QUAL CODE 

.l I 

Page 2 

SW-08-02Q 
11122199 
99BR278-15 
NORMAL 
0.0 % 
NGIL 

ESULT PUAL CODE 

I.45 I 

SW-07-02Q 
11122l99 
99BR278-13 
NORMAL 
0.0 % 
NGIL 

LESULT QUAL CODE 

1.23 



CT0252 - NAWC WARMINSTER 
WATER DATA 
BROOKS RAND 
SD& TTNUSOZ 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SW-08-02Q 
1 l/22/99 
99BR278-4 1 
NORMAL 
0.0 % 
NGIL 

RESULT QUAL CODE 

INORGANICS 
MERCURY 0.89 

SW-09-02Q 
1 I/22/99 
99BR278-09 
NORMAL 
0.0 % 
NO/L 

ESULT QUAL CODE 

1.81 

SW-I o-02Q 
11 I22199 
99BR278-07 
NORMAL 
0.0 % 
NGlL 

tESULT QUAL CODt 

3.73 

Page 3 

SW-1 l-02Q 
I 1 I22199 
99BR278-05 
NORMAL 
0.0 % 
NGlL 

tESULT QUAL CODE 

5.9 





CT0252 - NAWC WARMINSTER 
SOIL DATA 
BROOKS RAND 
SDG: TTNUSOZ 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SD-Ol-02Q 
1 I I23199 
99BR279-08 
NORMAL 
76.8 % 
NGIG 

RESULT QUAL COD1 
INORGANIC3 
MERCURY 39.1 

1 i 

SD-02-02Q 
11 I23199 
99BR279-06 
NORMAL 
79.1 % 
NGIG 

LESULT QUAL CODE 

12.6 

I 1 

I E I; 
i 

SD-03-02Q 
1 I/23/99 
99BR279-04 
NORMAL 
79.9 % 
NGIG 

LESULT QUAL CODE 

‘.7 

! 1 1 

. 

Page 1 

SD-04-02Q 
11123199 
99BR279-02 
NORMAL 
80.4 % 
NGIG 

[ESULT QUAL CODE 

‘A 

1 1 1 



CT0252 - NAWC WARMINSTER 
SOIL DATA 
BROOKS RAND 
SDG: TTNUSOZ 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SD-0502Q 
I l/22/99 
QQBR278-16 
NORMAL 
01.7 % 
NO/G 

RESULT QUAL CODE 
INORGANICS 
MERCURY 9.1 

SD-06-02Q 
11/22/99 
QQBR278-16 
NORMAL 
81.3 % 
NGIG 

ESULT QUAL CODE 

7.2 

. 

SD-07-02Q SD-08-020 
1 l/22/99 11f22lQQ 
QQBR278-14 QQBR278-12 
NORMAL NORMAL 
81.8% 79.0 % 
NO/G NG/G 

:ESULT QUAL CODE 

Page 2 

!ESULT QUAL CODE 

0.6 



CT0252 - NAWC WARMINSTER 
SOIL DATA 
BROOKS RAND 
SDG: TTNUS02 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIkLD DUPLICATE OF: 

SD-09-02Q 
1 l/22/99 
QQBR278-10 
NORMAL 
84.5 % 
NGIG 

RESULT QUA!. CODI 
INORGANICS 
PvlERCURY 6.6 

SD-IO-02Q 
11122lQQ 
99BR270-06 
NORMAL 
80.6 % 
NGIG 

LESULT PUAL CODE 

SD-1 I-02Q 
4 l/22/99 
QQBR278-06 
NORMAL 
81.0% 
NGIG 

lESULT QUAL CODE 

165 

1 I 1 

Page 3 

SD-12-02Q 
1 l/22/99 
QQBR278-04 
NORMAL 
80.9 % 
NGIG 

tESULT QUAL CODE 

!6.1 

1 ? 



CT0252 - NAWC WARMINSTER 
SOIL DATA 
BROOKS RAND 
SDG: TTNUSOZ 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SD-l 3-02Q 
1 l/22/99 
QQBR278-02 
NORMAL 
76.9 % 
NGIG 

RESULT QUAL CODE 
INORGANICS 
MERCURY 83.0 

SD-ZI-OZQ SS-01 -02Q 
1 l/22/99 1 l/23/99 
QQBR278-20 99BR279-11 
NORMAL NORMAL 
03.5 % 20.6 % 
NGIG NGIG 

!ESULT CWAL CODE 

6.5 

LESULT QUAL CODE 

I50 .I I Y 

Page 4 

SS-OZ-02Q 
1 l/23/99 
99BR279-10 
NORMAL 
77.6 % 
NGIG 

tESULT QUAL CODE 

15.6 



- 

0 ‘ct 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 
- 

PITT-01 -0-083 - 

GARTH GLENN 

JUSTIN ORBICH 

DATE: JANUARY 28,200O 

COPIES: DV FILE - 

ORGANIC DATA VALIDATION - PAH 
CT0252, NAWC WARMINSTER 
SDG 991007 

5iAqueous 

RB-112399 SW-01 -020 -- 

SW-02-02Q SW-03-02Q 
SW-04-02Q 

2/Sail -.... 

SS-Ol-02Q SS-02-02Q 

4fSediment 

SD-01 -02Q 
SD-03-020 

- 

SD-02-02Q 
SD-04-02Q 

OVERVIEW 

The sample set for CT0 252, SDG 991007, Naval Air Warfare Center (NAWC) Warminster consists 
of two (2) soil, four (4) sediment, and five (5) aqueous environmental samples which includes one 
(1) rinsate blank (designated RB). The samples were analyzed for selected Polynuclear Aromatic 
Hydrocarbon (PAH). organic compounds. No field duplicate pairs were included in this SDG. 

The samples were collected by Tetra Tech NUS, Inc. on November 23’c’, 1999 and analyzed by 
Quanterra. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control-(QAIQC) criteria, and SW 846 Method 8310 
analytical and reporting protocols. 

All compounds were successfully analyzed with the exception of those compounds qualified as 
rejected. The findings offered in this report are based upon a general review of all available data 
including data completeness, holding times until extraction/analysis, initial and continuing calibration 
data, laboratory and field quality control blank results, surrogate spike recoveries, Matrix 
Spike/Matrix Spike Duplicate (MS/MSD) results, Laboratory Control Sample (LCS) results, and 
compound identification and quantitation. 

- 

Areas of concern are listed below. 

Maior Problems 
- 

- 



PITT-01 -0-083 
MEMO TO: GARTH GLENN 
DATE: JANUARY 28,200O - PAGE 2 

8 The Laboratory Control Sample (LCS) Percent Recovery (%R) was less than ten percent for 
phenanthrene. The nondetected results were qualified as rejected (UR), in the aqueous 
samples. 

Minor Problems 

. In sample SS-Ol-02D, positive and nondetected results were qualified as estimated (J) and 
(UJ), respectively, due to percent solids content less than 30%. 

l Several samples contained positive results for compounds below the reporting limits. These 
results were qualified as estimated (J). The direction of bias is unknown. 

The continuing calibration Percent Difference (%D) exceeded the 15% quality control limit for 
anthracene on 1213199 at 1023, 1214199 at 0557, 1208, and 1657, and 12f7399 at 0631 and 1330. 
No action was warranted since only nondetected results were reported and the %D did not exceed 
the 30% quality control limit. 

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) Percent Recoveries (%Rs) was below ten 
percent for several compounds. Both the original sample and the MS/MSD sample was analyzed at 
a 1 OX dilution. Since the sample and MS/MSD were diluted 1 OX, no action was taken. 

It should be noted the laboratory did not analyze for carbazole and dibenzofuran as per the 
laboratory specification. The project manager was notified, and the reviewer validated the samples 
without the two aforementioned compounds. 

All soil and sediment samples were analyzed at a dilution due to high levels of target compounds. 
This caused elevated reporting limits for nondetected compounds. 

The surrogate %Rs were less than ten percent for p-Terphenyl-dl4 in the sediment samples. The 
samples were analyzed at a dilution, therefore, the surrogate %Rs for p-Terphenyl-d14 were diluted 
out. 

Since the laboratory spiked carbazole as a surrogate and due to the presence of carbazole in the 
samples, the surrogate %Rs exceeded the quality control limit affecting all the sediment samples. 

It should be noted that the reporting limits for benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 
dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene exceeded the requested reporting limits in the 
laboratory specification in the surface water samples. 

It should be noted that the reporting limits for acenaphthene exceeded the requested reporting 
limits in the laboratory specification in the sediment samples. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: The continuing calibration %D exceeded the quality control limit 
for anthracene. Several compounds exceeded the requested reporting limits in the laboratory 
specifications. 

Other factors Affecting Data Quality: Several MS/MSD %Rs were 0%. All sediment samples 
were analyzed at a dilution. Several surrogate noncompliances were noted. 



-. 
PITT-01 -0-083 

MEMO TO: GARTH GLENN 
DATE: JANUARY 28,200O - PAGE 3 

-- 

The data for these analyses were reviewed with reference to method-specific quality control criteria, 
the “National Functional Guidelines for Organic Data Evaluation” (February, 1994), as amended for 
use within EPA Region Ill, and the NFESC Interim Guidance Document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (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).” 

- 

-7 

- 

Justin Orbich 
Chemist/Data Validator 

- 

- 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

- 

Attachments: 

1. Appendix A - Qualified Analytical Results’ 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



DATA QUALIFIER DEFINITIONS: 

u - Value is a nondetected result as reported by the laboratory and should not be 
considered present. 

J - Positive result is estimated as a result of a value below the CRQL or a technical 
noncompliance. 

UR - Compound was rejected due to severe technical noncompliances or as a result 
of calibration RRF noncompliances. 



- 

Qualifier Codes: - 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

0 

R 

S 

T 

u 

v 

W 

X 
Y 

Lab Blank Contamination 

Field Blank Contamination 

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

MS/MSD Noncompliance 

LCS/LCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial 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., base-time drifting) 

Uncertainty near detection limit (c 2 x IDL for inorganics and 4ZRQL for organic@ 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticidelPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

PesffPCB D% between columns for positive results 

Non-linear calibrations, tuning r c 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
% Solid content is less than 300/o 

-- 

.- 

- 

- 

- 



APPENDIX A 

Qualified Analytical Results 



CT0252 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 991007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RB-112399 
11123199 
991007.19 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODE 
POLYNUCLEAR AROMATIC HYDROCARBONS 

SW-Ol-02Q 
11123l99 
991007-17 
NORMAL 
0.0 % 
UGIL 

ESULT QUAL CODE 

1 u 
1 U 
05 U 

s 05 U 
1 U 
I U 
I U 

. 

SW-02-02Q 
1 l/23/99 
991007-15 
NORMAL 
0.0 % 
UGIL 

.5 .:-.-‘..‘..< IJ ,I 

.5 ; ., : u 

.5 -’ u 
U 

.05 U 

.05 U 

.05 U 

.l U 

.l U 

.05 U 

.05 U 

Page 1 

SW-03-020 
11123199 
991007-13 
NORMAL 
0.0 % 
UGIL 

7ESULT QUAL CODE 

I.5 U 
1.5 U I 
I.5 U 

U 
1.05 U 
1.05 U 
I.05 U 
I.1 U 
I.1 U 
I.05 U 
1.05 U 
1.1 U 

I 

I.1 U I 
I 

I.1 U 

.5 U 

.05 UR E 

.05 U 



II 

CT0252 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 991007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SW-04-02Q 
1 II23199 
991007-I 1 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODI 
POLYNUCLEAR AROMATIC HYDROCARBONS 

Page 2 

II 

100.0 % 100.0 % 

!ESULT QUAL CODE LESULT QUAL CODE 

;.: I 

!ESULT QUAL CODE 

I-METHYLNAPHTHALENE 0.5 U 

2-METHYLNAPHTHALENE 0.5 U 
ACpJAIJt-‘, ,,.r., . , rHENE 0.5 U 

ACE ‘NAPHTHYLENE 1 U 

ANT HRACENE 0.05 U 

BENZO(A)ANTHRACENE 0.05 U I 
PYRFNF 0.05 U BENZO(A)F . ._. ._ 

RENZO03IFLUORANTHENE 0.1 U --. 
BEN,-,-.. 
BENZO(K)F 
PUDVECkll 

--x-I- -- - 

‘7n’fi Y,l)PERYLENE 
:I I lORANTl-iENE 

0.1 U 
0.05 U 

“l ,I\ I UL,.lz 0.05 U 
nlRFN7nlA H\ANTHRAr.FNF 0.1 U I ‘..sL-.---,, .(. .,, . . . . . ..I .--..- 

FZ,,,-.DALITUChIC 0.1 U I 
I 

FLU OREtiE 0.1 U 

FNfUl 7 RXI-OPYRENE 0.05 U 1NDL.v,., 
,,,A,,UI”A’ 

PHE 

, , t n n,ENE 0.5 U 

iNANTHRENE 0.05 UR E 
,c.,e 005 U PYF 

3 1 I 1 ! 1 I 3 I I I i 3 1 



CT0252 - NAWC WARMINSTER 
SOIL DATA 
CEIMIC CORPORATION 
SDG: 991007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SD-01 -02Q 
11123l99 
991007-18 
NORMAL 
79.0 % 
UGIKG 

..* 
. $./, l 

““+‘!. ‘. 

POLYNUCLEAR AROklATIC HYDROCA&DNS . . * 
RESULi ‘QUAL CODE 

I-METHYLNAhiTHALENE .:.: i . 210 u 

2-METHYLNAPHTHALENE -210 U 

ACENAPHTHENE ; 210 U 

ACENAPHTHYLENE 420 U 

ANTHRACENE 20 U 

BENZO(A)ANTHRACENE 1000 

BENZO(A)PYRENE 900 

BENZO(B)FLUORANTHENE 880 

BENZO(G.H.I)PERYLENE 760 

BENZO(K)FLUORANTHENE 430 

CHRYSENE 850 

DlBENZO(A,H)ANTHRACENE 74 

FLUORANTHENE 1700 

FLUORENE 42 U 

INDENO(I,2,3XD)PYRENE 520 

NAPHTHALENE 210 U 

PHENANTHRENE 460 

PYRENE 1100 

SD-02-02Q 
1 l/23/99 
991007-16 
NORMAL 
81.0% 
UGlKG 

tESULT QUAL CODE 

200 U 

200 U 
200 U 
400 U 
130 
1000 
310 

360 
750 ’ 
390 
310 
jl 

1900 
!O U 
520 
200 Ll 
‘30 
1300 

SD-03-02Q 
I 1123199 
991007-14 
NORMAL 
85.0 % 
UGlKG 

LESULT QUAL CODE 

iO0 

100 I 

.6 

1000 

19 U 
,70 

100 U 
:60 
900 

Page 1 

SD-04-OiQ 
1 I I23199 
991007-12 
NORMAL 
88.0 % 
UGIKG 

tESULT QUAL CODE - 

3 i 
U 

90 U 
90 U 
I70 

I90 

U 
!O U 
300 
I30 

I 

I10 I 
‘60 
130 I. 

I90 I 

10 
!600 1 

.5 
I30 
90 U 
i20 

600 



CT0252 - NAWC WARMINTER 
SOIL DAiA 
CEIMIC CORPORATION 
SD& 99iOO7 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

SS-01.02Q 
11/23/99 
991008-01 
NORMAL 
28.0 % 

II 

100.0 % 

!ESULT QUAL CODE 

Page 2 

I I 

100.0 % 

lESULT QUAL CODE 
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Tetra Tech NUS INTERNAL. CORRESPONDENCE . 

Pm-01 -0-082 

TO: 

FROM: 

GARTH GLENN 

JUSTIN ORBICH 

DATE: JANUARY 28,200O 

COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - PAH 
CT0252, NAWC WARMINSTER 
SDG 991004 

SAMPLES: 8/Surface Water 

SW-0502Q SW-0602Q 
SW-07-02Q SW-09-02Q 
SW-l O-02Q SW-1 I-02Q 
SW-12-02Q SW-21-02Q 

1 O/Sediment 

SD-0502Q SD-06-02Q 
SD-07-020 SD-08-02Q 
SD-09-02Q SD-IO-02Q 
SD-l I-02Q ’ SD-12-02Q 
SD-13-02Q SD-2%02Q 

OVERVIEW 

The sample set for CT0 252, SDG 991004, Naval Air Warfare Center (NAWC) Warminster consists 
of ten (10) sediment and eight (8) surface water environmental samples. The samples were 
analyzed for selected Polynuclear Aromatic Hydrocarbon (PAH) organic compounds. No field 
duplicate pairs were included in this SDG. 

The samples were. collected by Tetra Tech NUS, Inc. on November 22”‘, 1999 and analyzed by 
Quanterra. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria, and SW 846 Method 8330 
analytical and reporting protocols. 

All compounds were successfully analyzed with the exception of those compounds qualified as 
rejected. The findings offered in this report are based upon a general review of all available data 
including data completeness, holding times until extraction/analysis, initial and continuing calibration 
data, laboratory and field quality control blank results, surrogate spike recoveries, Matrix 
Spike/Matrix Spike Duplicate (MSIMSD) results, Laboratory Control Sample (LCS) results, and 
compound identification and quantitation. 

Areas of concern are listed below. . 



PITT-01-O-082 
MEMO TO: GARTH GLENN 
DATE: JANUARY 14,200O - PAGE 2 
Major Problems - 

l The Laboratory Control Sample (LCS) Percent Recovery (%R) was less than ten percent for 
phenanthrene. The nondetected results were qualified as rejected (UR), in all surface water 
samples. P-.., 

l The Matrix Spike/Matrix Spike Duplicate (MSIMSD) %Rs were less than ten percent for many 
compounds. The nondetected results were qualified as rejected (UR), in sample SW-II-02Q. 

Minor Problems 

* Several samples contained positive results for compounds below the reporting limits. These 
results were qualified as estimated (J). The direction of bias is unknown. 

The continuing calibration Percent Difference (%D) exceeded the 15% quality control limit for 
anthracene on 12/3/99 at 1023 and 12/4/99 at 0557 and 1208. No action was warranted since only 
nondetected results were reported and the %D did not exceed the 30% quality control limit. 

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) Percent Recoveries (%Rs) were below ten 
percent for several compounds. The original sample was analyzed at a 200X dilution, however, the 
MSlMSD sample was analyzed at a 50X dilution. Since the majority of the compounds contained 
concentrations, which were an order of magnitude higher, meaningful %Rs in the MSlMSD were not 
attainable. No action was taken. 

It should be noted the laboratory did not analyze for carbazole and dibentofuran as per the 
laboratory specification. The project manager was notified, and the reviewer validated the samples 
without the two aforementioned compounds. 

All sediment samples were analyzed at a dilution due to high levels of target compounds. All 
reporting limits for nondetected results were elevated. 

The surrogate %Rs were less than ten percent for p-Terphenyl-dl4 in the sediment samples. The 
samples were analyzed at a dilution, therefore, the surrogate %Rs for p-Terphenyldl4 were diluted 
out. - 

Since the laboratory spiked carbazole as a surrogate and due to the presence of carbazole in the 
samples, the surrogate %Rs exceeded the quality control limit affecting all the sediment samples. 

It should be noted that the laboratory reported samples SW-08-02Q and SW-13-02Q on the 
electronic data, however, the laboratory never analyzed for the two aforementioned samples. The 
two samples were not required to be analyzed as per the Chain Of Custody (COC). The reviewer 
deleted the samples from the electronic data. - 

It should be noted that the reporting limits for benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)petylene, benzo(k)fluoranthene, chrysene, 
dibenzo(a,h)anthracene, and indeno(l,2,bcd)pyrene exceeded the requested reporting limits in the 
laboratory specification in the surface water samples. 

It should be noted that the reporting limits for acenaphthene exceeded the requested reporting 
limits in the laboratory specification in the sediment samples. 

- 



PITT-01-o-082 
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EXECUTIVE SUMMARY 

Laboratory Performance Issues: The continuing calibration %D exceeded the quality control limit 
for anthracene. Several compounds exceeded the requested reporting limits in the laboratory 
specifications. 

Other Factors Affecting Data Quality: Several MSlMSD %Rs were 0%. All sediment sampies 
were analyzed at a dilution. Several surrogate noncompliances were noted. 

The data for these analyses were reviewed with reference to method-specific quality control criteria, 
the “National Functional Guidelines for Organic Data Evaluation” (February, 1994), as amended for 
use within EPA Region Ill, and the NFESC Interim Guidance Document entitled “Navy Installation 
Restoration Laboratory Quality Assurance Guide” (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).” 

Justin Orbich 
ChemisVData Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



DATA QUALIFIER DEFINITIONS: 

u - Value is a nondetected result as reported by the laboratory and should not be 
considered present. 

J - Positive result is estimated as a result of a value below the CRQL or a technical 
noncompliance. 

UR - Compound was rejected due to severe technical noncompliances or as a result 
of calibration RRF noncompliances. 

- 

- 

- 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

v 

W 

X 
Y 

= 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., base-time drifting) 
= Uncertainty near detection limit (c 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 

=’ PesffPCB D% between columns for positive results 

= Non-linear calibrations, tuning r c 0.995 (correlation coefficient) 

= EMPC result 

= Signal to noise response drop 
= % Solid content is less than 30% 



APPENDIX A 

Qualified Analytical Results 



CT0252 - NAWC WARMINSTER 
SOIL DATA 
CEIMIC CORPORATION 
SDG: 991004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SD-05-02Q 
11122199 
991004-18 
NORMAL 
79.0 % 
UGIKG 

POLYNUCLEAR AROMATIC HYDROCARBONS 
I-METHYLNAPHTHALENE 

2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 

RESULT PUAL CODE 

210 U 
210 U 
210 U 
420 U 

ANTHRACENE 20 U 
BENZO(A)ANTHRACENE 1100 
BENZO(A)PYRENE 990 
BENZO(B)FLUORANTHENE 890 
BENZO(G.H,I)PERYLENE 770 
BENZO(K)FLUORANTHENE 480 
CHRYSENE 1000 
DlBENZO(A,H)ANTHRACENE 47 
FLUORANTHENE 1900 
FLUORENE 42 U 
INDENO(l,2,3XD)PYRENE 520 
NAPHTHALENE 210 U 
PHENANTHRENE 620 
PYRENE 1400 

SD-06-02Q 
11122199 
991004-l 6 
NORMAL 
83.0 % 
UGIKG 

ESULT QUAL CODE 

40 
80 

Page 1 l 

SD-07-02Q 
11122l99 
991004-14 
NORMAL 
81.0 % 
UGIKG 

lESULT QUAL CODE 

SD-08-020 
1 I/22/99 
991004-l 2 
NORMAL 
79.0 % 
UGlKG 

IESULT QUAL CODE 

!lO U 
!I0 U 
!I0 SE U 
120 U 
!O U 
I90 
110 
‘90 
ioo 
IO0 

~ 

I70 
‘3 
I900 
12 U 



CT0252 - NAWC WARMINSTER 
SOIL DATA 
CEIMIC CORPORATION 
SDG: 991004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SD-09-02Q 
1 II22199 
991004-10 
NORMAL 
79.0 % 
UGIKG 

RESULT QUAL CODI 
POLYNUCLEAR AROMATIC HYDROCARBONS 

SD-l O-02Q 
11122/99 
991004-08 
NORMAL 
81.0% 
UGIKG 

!ESULT QUAL CODE 

SD-l l-02(9 
11122l99 
991004-06 
NORMAL 
80.0 % 
UGlKG 

!ESULT QUAL CODE 

1200 U 
1200 
a300 
3500 
3300 
j400 
$400 
3300 
1700 
25000 
2000 
5000 
4100 U 

16000 

23000 

SD-1 2-02Q 
1 l/22/99 
991004-04 
NORMAL 
76.0 % 
UGIKG 

lESULT QUAL CODE 

!20 U 
!20 U 

!20 U 

130 =E U 

20 U 

$70 
300 

‘20 
150 
320 
59 
2000 

z 43 U 
470 

220 U 

610 
I 

1600 



CT0252 - NAWC WARMINSTER 
SOIL DATA 
CEIMIC CORPORATION 
SDG: 991004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SD-I 3-020 
1 l/22/99 
991004-02 
NORMAL 
78.0 % 
UGIKG 

RESULT QUAL CODI 
POLYNUCLEAR AROMATIC HYDROCARBONS 

I-METHYLNAPHTHALENE 210 U 

2-METHYLNAPHTHALENE 210 U 

ACENAPHTHENE 210 U 

ACENAPHTHYLENE 420 U 

ANTHRACENE 200 

BENZO(A)ANTHRACENE 760 

BENZO(A)PYRENE 740 

BENZO(B)FLUORANTHENE 790 

. BENZO(G,H.I)PERYLENE 670 

BENZO(K)FLUORANTHENE 230 

CHRYSENE 880 

DlBENZO(A,H)ANTHRACENE 34 J P 

FLUORANTHENE 1900 

FLUORENE 54 

lNDENO(l.2.3-CD)PYRENE 470 

NAPHTHALENE 210 U 

PHENANTHRENE 770 

PYRENE 1600 

SD-21-02Q 
I 1122199 
991004-20 
NORMAL 
83.0 % 
UGIKG 

!ESULi .’ ‘&AL CODE 

100.0 % 

!ESULT QUAL CODE 

. 

Page 3 . 

!ESULT QUAL CODE 

- 



CT0252 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SDG: 991004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SW-05~02Q 
11122199 
991004-17 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL CODI 

POLYNUCLEAR AROMATIC HYDROCARBONS 

PHI HALtNt ” 
I 

IT LN~PHTHALENE U 
-- 

I-METHYLNAT’ ‘-. . . . me.- 

*-METF”. . . L, 

ACENAPHTHENE 
ACENAPHTHYLENE 

ANTHRACENE 
BENZO(A)ANTHRACFNF 

BENZO”‘-‘*- 
BENZO(DJ~LL.,. _ . . . . . ._. .- 

BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
CURWFNF 

nc I. ! 

0.5 u 
1 U 
0.05 U 
0.05 U 

0.1 U 

0.05 U 

0.052 

..- .--..- , 
(A)~Y RENE 0.05 U I 
‘.-.‘-’ ’ IARINTHFNF 0.1 U 

. . . ..--..- I 

----‘-O(A,H)ANTHRACENE 0.1 u 

JNTHENE 0.1 u. 
-1 

DlBtNr 
FLUOW 

FLUORENE U.l U I 
---..-.. - -.CD)pyRENE 0.05 U 

-- INDENU(l.Z,S~ 
NAPHTHALENE 0.5 U 

PHENANTHRENE 0.05 UR E 

F 0.05 U PYRENL 

SW-06-02Q 
11122l99 
991004-15 
NORMAL 
0.0 % 
UGIL 

!ESULT QUAL CODE 

1.1 U 

1.05 U 

1.05 U 

I.1 U 

SW-07-02Q 
1 I/22/99 
991004-13 
NORMAL 
0.0 % 
UGlL 

LESULT QUAL CODE 

1.5 u 
1.5 U 

I.5 U 
I U 

I.05 U 
1.05 U 
1.05 U 
3.1 U 
3.1 U 
3.05 U 
3.05 U 

I.1 U 

I.1 U 

I.1 U 
1.05 U 
1.5 U 

I.05 UR E 

I.05 U 

Page 1 c 

SW-09-02Q 
1 I/22/99 
991004-09 
NORMAL 
0.0 % 
UGIL 

lESULT QUAL CODE 

1.05 U 
1.05 U 

3.1 U 
3.1 U 

1.05 U 

3.05 U 

I.1 U 

1.1 U 

I.1 U 

I.05 U 

I.5 U 

b.05 UR E 

b.05 U 



CT0252 - NAWC WARMINSTER 
WATER DATA 
CEIMIC CORPORATION 
SD& 991004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SW-IO-02Q 
11 I22199 
991004-07 
NORMAL 
0.0 % 
UGlL 

POLYNUCLEAR AROMATIC HYDROCARBONS 
I-METHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 

RESULT QUAL CODI 

0.5 U 
0.5 U I 

ACENAPHTHENE 0.5 U 

ACENAPHTHYLENE I U 

ANTHRACENE 0.05 U 

BENZO(A)ANTHRACENE 0.05 U 

BENZO(A)PYRENE 0.05 U 

BENZO(B)FLUORANTHENE 0.1 U 

BENZO(G.H,I)PERYLENE 0.1 U 

BENZO(K)FLUORANTHENE 0.05 U 
CHRYSENE 0.05 U 

DIBENZO(A,H)ANTHRACENE 0.1 U 

FLUORANTHENE 0.1 U 

FLUORENE 0.1 U 

INDENO(1,2.3-CD)PYRENE 0.05 U 

NAPHTHALENE 0.5 U 

PHENANTHRENE 0.05 UR E 
PYRENE 0.05 U 

SW-1 i-ox! SW-I 2-026 
1 l/22/99 11 I22199 
991004-05 99 1004-03 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGlL 

.ESULT QUAL CODE 

I.5 U 
I.5 U 

.5 UR D 

UR D 
.05 UR D 
.05 UR D 
.05 UR D 

.l U 

.l UR D 

.05 UR D 
‘05 UR D 
.l UR D 
.I UR D 

.l UR D 

.05 UR D 

.5 U 

.05 UR DE 

.05 UR D 

:ESULT QUAL CODE 

I.5 U 
1.5 U 

I.5 U 

U 

I.05 U 

‘LO!? U 

I.05 U 

.I U 

‘.I U 

.05 U 

.05 U 

.l U 

.I U 

.I U 

.05 U 

.5 U 

.05 UR E 

.05 U 

Page 2 * 

SW-21-020 
11 I22199 
991004-19 
NORMAL 
0.0 % 
UGlL 

tESULT QUAL CODE 

I.5 U 
I.5 U 

M U 
I U 
1.05 U i 
I.05 U 

I.05 U 
I.1 U 
I.1 U 
I.05 U 1 

I.05 U I 
I.1 U : 

t 
I.1 U 
).I U 
I.05 U 
).5 U 
I.05 UR E 
I.05 U 
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