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1.0 INTRODUCTION

This Stream Monitoring Fourth 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).

11 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.

/DOCUMENTS/NAVY/6883/14551 1-1



2.0 BACKGROUND
21 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
presehts 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 siudge 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 immediatély 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 RIs and numerous supplemental investigations.
The most comprehensive sampling investigations conducted in the area were performed under

|L/DOCUMENTS/NAVY/6883/14551 . 2-1
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the Phase Il R| [Draft Phase Il RI, Media Other Than Groundwater, Brown & Root Environmental
(B&RE), 1996]. Supplemental sampling investigations that were completed after the Phase Il 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 Inveétigation, 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 1B, November 12, 1998 TtNUS) issued ‘by the
Navy and reviewed by the BRAC Closure Team (BCT).

The results of the Ris 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 Evaiuation Report (Draft Rerhoval 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 10, 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.

Upon completion of the removal actions, all three sites were backfilled, regraded, and returned to
original condition. The Navy completed an RI/FS for Area A soils and the unnamed tributary Little
Neshaminy Creek [Operable Unit 9 (OU;9)] in April 2000 (RI/FS for Operable Unit 9 Area A Media
Other Than Groundwater, TtNUS 2000). The Navy selected a final remedy for Area A soils abd
the stream in a Recdrd of Decision (ROD) signed in June 2000. The final remedy includes the

L/DOCUMENTS/NAVY/6883/14551 2-5



implementation and maintenance of an erosion control systém at Site' 2, institutional controls
limiting land use, and the performance of stréam monitoring to ascertain the effectiveness of the
removal actions and the erosion control systems. The remedy has been implemented and this
report presents the results of the first year of stream monitoring. The results of this effort provide
baseline data to be used in the developmént and implementation of the monitoring component of
the final OU-9 remedy.

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

base boundary and Bristol Road, the stream flows north under Mearns Road through paétures
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 withiﬁ the NAWC property is channeled with a very high (10 to 12 feet)
and steeply sloped (4:1 to 5:1) 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 1/2 foot in depth.
Several small pool areas with depths up to 1 to 2 feet exist within this stretch. In general, the
streambed is rock); and gravelly. The d'eeper, slower moving pools contain a layer of finer

sediment.

Flooding as a result of heavy rains produced by Hurricane Floyd in September 1999 (after the
first quarterly sampling) created physical changes to the stream channel. The streambed was
scoured and a new channel created within the streambed in the upper reaches of the study area.
In addition, gravel from riprap along the edge of Site 3 was washed into the stream and found
downstream at Station 13. Stream sediments, which were predominantly silts and fine sands
prior to the flood, were replaced with coarser grained sands and gravel. '

L/DOCUMENTS/NAVY/6883/14551 2-6



. site.

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 (OF1) 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, OF1, 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 OF1. It is believed, from reviewing these
photographs and other historical documents, that the stream was enclosed and now discharges
through OF 1. '

Several seep areas have been identified. in addition to the stormwater.dis'charge pipes Ibcated 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 contarhination, especially PAHs was not well defined.

A screening-level ecological risk assessment (ERA) was performed as part of the Phase Il 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
Teqhnical Assistance Group (BTAG) concurred with this recomme_ndation and suggested the

implementation of a long-term chemical and benthic macroinvertebrate monitoring program at the

1
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The first quarterly sampling event was performed in September 1999. That first sampling event
consisted of the collection and analysis of surface water, sediment, seep soil, and
macroinvertebrate samples. The results of that first quarterly sampling event are presented in the
Stream Monitoring First Quarterly Report (November 1999, TtNUS). The second quarterly
sampling event was conducted in November 1999. The results of that second quarterly event are
presented in the Stream Monitoring Second Quarterly RepgSrt (February 2000, TtNUS). The third
quarterly sampling event was performed in February 2000 and consisted of sampling the same
stream and seep locations. No macroinvertebrate sampling was conducted. The results of that
third quarterly event are presented in the Stream Monitoring Third Quarterly Report (June 2000,
TtNUS). The fourth quarterly sampling event was conducted in June 2000 and consisted of
sampling the same stream and seep locations and the collection of macroinvertebrates from the
same locations as the first quarterly event. The results of the fourth quarter sampling event are

presented in this reportl
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3.0 FIELD SAMPLING AND ANALYSIS

34 SAMPLING OBJECTIVES
The sampling objectives of this program are as follows:

e Establish baseline chemical and benthic macroinvertebrate conditions of the unnamed

tributary to Little Neshaminy Creek.

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

over the established period of monitoring. ‘

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

stream community.

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

contamination.
3.2 FOURTH 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. Sambles were collected at 13 breviously identified and
surveyed reference locations (ST-01 through ST-13) along the unnamed tributary (Figure 3-1).
Appendix A presents survey data for these locations. In addition, two surface soil samples (SS- -
01-04Q and SS-02-04Q) were collected from leachate outbreaks at or near the tributary (Figure
3-1). Sampling was performed in February 2000. Details of sampling procedures may.be found
in the Stream Monitoring Work Plan prepared by TtNUS in August 1999. Macroinvertebrate
samples also collected during the fourth quarter. The stations where macroin.v\ertebrate samples
were obtained were ST-01, ST-04, ST-07, ST-10, ST-12 and ST-13.

LUDOCUMENTS/NAVY/6883/14551 31
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3.2.1 . Surface Water Sampling

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

tributary. Sample bottles were filled at a mid-depth point in the main stream channel at each
sampling location. The farthest downstream location (ST-13) was collected first with subsequent
samples proceeding upstream to ST-01 which was collected last. This technique limits the .
influence of sediment and water disturbance on the downstream sample. At each sample
location, water quality parameters including temperature, pH, conductivity, turbidity, dissolved
oxygen and salinity were recorded (Appendix B). In addition, stream flow was calculated for each
sample station (see Section 3.2.4 and Appendix C for additional information). All surface water
samples were analyzed for PAHs, TAL (target analyte list) metals, low concentration mercury and
total organic carbon (TOC). Results are discussed in Section 4.0. Sample log sheets for each

location are presented in Appendix D.

3.2.2 Sediment Sampling

Sediment samples were collected from the 13 reference locations on the unnamed tributary.
Sediment from thé 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 merdury, TOC, and grain size. Results are discussed in Section 4.0. Sample log
sheets for each location are presented in Appendix D.

Bottom sediments that were predominantly fine sands and silt pr.ior to the flood event, were found
to be coarser-grained sands and gravels during the second quarter monitoring. Sediments
observed during the fourth quarter were aiso predominantly coarser-grained sands and gravels,
although traces of silt were observed at severai locations. Results are discussed in Se_ction 4.0
and grain-si;e data are presented in Appendix E.

3.2.3 Surface Soil Sampling

Surface soils were collected fromithe locations of two previously observed leachate outbreaks.
One outbreak was observed along the toe of Site 2 within approximately 3 feet of the unnamed .
tributary. This sample (SS-01-04Q) was collected at the location of the ‘seep closest to the
tributary. The other outbreak was observed at the -bank of the unnamed tributary where the
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sample (SS-02-040) was collected. The surface soils were collected from the top 0.5 feet from
these locations. Soil samples were collected to limit the amount of rocks, gravel, and vegetative
material. The samples were analyzed for PAHs, TAL metals, low concentration mercury, TOC,
and grain size. Results are discussed in Section 4.0. Sample log sheets for each'location are

presented in Appendix D.

3.24 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.

Heavy rainfall generated by Hurricane Floyd in September 1999 (after the first quarterly
monitoring) caused flooding which created physical changes to the stream channel and
streambed. The impacts of the flooding, including changes to stream channel width and depth
and flow rates were discussed in the Stream Monitoring Second Quarterly Report (February
2000, TtNUS). "

During the third round of monitoring, flow rates increased at all sampling statiohs. Station ST-12
showed. the most significant increase (see Table 3-1 and Appendix B). Stream width at this
location also showed the greatest increase. The high flow rates were most likely due to .snow
melt and a rainfall event (1.2 inches 48 to 72 hours prior to sampling). During the fourth quarter,
stream flow: rates, depth, and volume decreased at all locations with the exception of ST-03
where the stream was wider and deeper than in past sampling events. This general trend is
expected due to decreased precipitation during the summer months.

3.2.5 Macroinvertebrate Sampling

Benthic macroinvertebrate sampling was conducted at six of the 13 stream locations. The six
locations (ST-01, ST-04, ST-07, ST-10, ST-12, and ST-13) were identified by Navy, EPA, and
_ TINUS personnel based on locations of discharge pipes and seeps which could potentially impact
the stream. The locations were the same as those collected during the September 1999
sampling event as discussed in the First Quarterly Mohitoring Report (TtNUS, 1999).
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Sampling methodology was the same as used during the first quarter. The samples were
collected using a Surbur bottom sampler. Samples were coliected from the most downstream
station to the moét upstream location to avoid unnecessary sediment disturbance. After placing
the sampler on the streambed, the sediment was agitatéd to a depth of 0.5 feet with the resulting
material being swept into the net. At each sample location two samples (replicates) were
collected and composited. The material in the net was then collected for laboratory analysis and
preserved with a 95% ethanol solution. The samples were analyzed for species level taxonomy
identification, Shannon-Weiner Index (H), Macroinvertebrate Biotic Index (MBI), and Index of

Community Similarity (SI). For additional information see sample log sheets in Attachment C.
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TABLE 3-1
STREAM FLOW MONITORING RESULTS
FOURTH QUARTERLY MONITORING
NAWC WARMINSTER, PENNSYLVANIA

CROSS-
-STREAM STREAM SECTION VELOCITY FLOW RATE
LOCATION WIDTH (ft) DEPTH (ft) AREA (ft) (ft/sec) (cfs)
ST-01 5670 0.51 2.91 0.0" 0.0
ST-02 3.00 0.29 0.87 0.65 0.57
ST-03 5.00 0.67 3.35 2.14 7.17
ST-04 2.83 0.29 0.82 0.18 0.15
ST-05 3.25 0.375 1.40 1.22 1.71
ST-06 4.67 0.53 248 0.98 2.43
ST-07 2.90 0.27 0.78 0.63 0.49
ST-08 2.50 0.125 0.313 1.00 0.313
ST-09 4.00 0.50 2.00 0.042 0.084
ST-10 3.00 0.50 1.50 0.53 0.795
ST-11 4.75 0.33 1.57 0.068 —0.11
ST-12 10.60 0.20 . 212 0.255 0.54
ST-13 3.42 0.125 0.43 0.498 0.21

cfs = cubic feet per second
Cross-section area = Width X Depth

Flow Rate = Cross-section area X Velocity
(1) velocity too low to register on meter
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4.0 SAMPLING RESULTS

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

quarter monitoring program.

4.1 ANALYTICAL RESULTS

During the fourth quarterly sampling, aqueous and sediment samples were collected from the 13 | ‘

reference stations (ST-01 through ST-13). Figure 3-1 shows the sampling stations and

associated sample identification number.

Aqueous samples (SW-01-04Q through SW-13-04Q) were analyzed for TAL metals, low
poncentration mercury, PAHSs, 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-01-04Q through SD-13-04Q)
were analyzed for TAL metals, low concentration mercury, PAHs, TOC, and grain size. Two
surface ‘soil samples (SS-01-04Q and SS-02-04Q) 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-21-04Q and'SD-21-04Q.

Table 4-1 presents the analytical data for each quarterly sampling for each stream sample
location. Results exceéding ecological screening values are boldéd in the tables. Table 4-2
presents a summary of grain-size results for each quarter. Table 4-3 presents surface soil resuits
in relation to site babkground. Table 4-4 presents the benthic macroinvertebrate community at
the six monitoring locations and Table 4-5 presenté the similarity between macroinvertebrate

samples. Completed data validation packages for all results are included in Appendix E.

4.1.14 Surface Water Results

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

ecological screening values, where appropriate.

4.1.1.1 Field Parameters
Stream measurements and flow rates were discussed previodsly (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
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Appendix B. These water quality parameters provide indications of potential impacts on aquatic

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

factor in evaluating the producti\}ity 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 carbonaies, 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 fourth quarter showed a increase in temperature (expected with increasing:
ambient temperatures), stable turbidity levels (with the exception of location ST-08 which showed
increased turbidity), stable specific conductivity readings, and a downward trend for pH and DO.
DO levels at ST-11 continued to be lower than the other locations. Salinity was 0.0 to 0.01 percent
at all locations which are within the range typically recorded during all four quarters. ST-11, which is
the location at the outfall receiving runoff from the parking area, did show increased salinity (as wevll
as impacts on other field parameters) during the winter (February 2000) sampling. These results
are probably related to the parking area runoff which contains salt and other materials which could

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

Results from the fourth quarter sampling were compared to results from the other three quarterly
events. In addition, an annual means were calculated and presented in the result tables.

In generai, results for surface water samples generally showed correlation with earlier results.
Contaminants exceeding AWQCs were detected at ST-02 (lead), ST-07 (manganese), ST-08
(lead, manganese), ST-10 (barium, m_aﬁganese), ST-11 (barium, iron, manganese) and ST-12
(barium, manganése, mercury). SW-11 continued to show the highest levels of contaminants
»when compared to the other locations.

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

" during the first quarter were not present in the other sampling events.
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With the exceptions noted above, contaminants were detected at approximately the same levels
at most locations throughout the year. In general, a review of the first year sampling results
suggests that manganese concenfrations increase in the water column from stations ST-08
through ST-11 with ST-11 showing the most significant increase in manganese concentrations.
Surface water samples from ST-11 also exhibited a significant increase in iron and barium
concentrations. Iron and barium appear to return to upstream or reference levels at ST-12,
iﬁmediately downstream of ST-11, while manganese levels return to levels similar to those found
at ST-08 which are slightly elevated above reference station levels. Table 4-1 presents the data
for the quarterly sémpling events. Appendix E presents the data validation packages for the

fourth quarter.

41.2 Sediment Results

Lévels of metals remained at levels detected during the third quarter with the exception of ST-06
which showed decreasing levels of metals and ST-09 which showed a slight increase. Silver was
the most predominant metal exceeding ecological screening valles; exceedences were detected
at all 13 sampling locations. Other metals, such as copper, lead, nickel, and zinc, exceed
ecological screening values at various points along the stream. A review of sediment
concentrations recorded over the course of the year suggests that metals concentrations and the
number of ecological screening value exceedences appears to decrease from the upstream or
reference station (ST-01) through ST-04. Metals concentrations and exceedences increase at
ST-05 to levels similar to ST-01 and then continue to decrease again in downstream samples to
ST-11. The levels and number of exceedences appear to increase again at ST-11 but, with the
exception of zin¢, all metals concentrations appear to return to levels at or below the reference
station levels at ST-12 and ST-13. | >

Although levels of PAHs exceed eéological screening values in all the sediment samples,
changes in the distribution of these compounds were observed in the fourth qUarter.
Concentrations of PAHs increased at stétions ST-01, ST-03, ST-04, ST-05, ST-08, ST-09, and
ST-10, and decreased at ST-07, ST-12 and ST-13. The location with the highest levels recorded
in the fourth quarter was ST-10. PAH levels have increased each ‘q_uérter at this location. The
annual mean concentrations of PAHs are also among the highest levels. ST-11 has the highest
annual average concentrations of PAHs; however, this location has shown’significant decreases
dufing each sampling event. ST-12 showed the lowest levels of PAHs during the fourth sampling

event; only one compound [benz(a)anthracene] exceeded the ecological screening value.
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A significant decrease in PAH levels was observed at ST-07, which is the location nearest the
seep area. High levels were observed during the third quarter; however, the fourth quarter results
showed PAH levels among the lowest of any location. Soil samples collected from the seep do
not show this same trend (see Section 4.1.3). In fact, surface soils from this seep showed a
significant increase.in PAH levels during the fourth quarter monitoring event. Based on these
results, and those from the previous quarters, there does not appear to be a correlation between
the levels of PAHSs in the seeps to those detected in sediments from ST-07. }

In addition to the apparent trends noted above, the meén of the first year PAH sediment results
appears to indicate that concentrations tend to increase from ST-01 through ST-09 with
significant increases at ST-05, ST-07, and ST-08. PAH levels in sediments at ST-10 énd ST-11
appear to show an even more significant increase and contain the highest levels found in the
stream; although levels at ST-10 have increased over the year while the levels at ST-11 have

decreased over the year.

There has been little change in grain size of the sediments since those observed from the first to
second quarter due to the 1999 flood event. Grain size has remained predominantly gravel
mixed with sand. Table 4-2 presents grain size data for the quarterly sampling events. Appendix
E presents the data validation packages for the fourth quarter.

413 Sufface Soii Results

Surface soil samples obtained from areas of historical leachate outbreaks were generally within
background levels with the exception of zinc (107 mg/kg at SS-01 and 102 mg/kg at SS-02), and
PAHs. In general, levels of metals in SS-02 decreased from the third quarter, the most notable
being zinc which decreased from 11,600 J mg/kg to 102 mg/kg. There also has not been a
reoccurrence of the elevated levels of metals observed during the second quarter in SS-01.

Although relatively low, PAHs increased in the fourth quarter in both SS-01 and SS-02. The PAH
levels in SS-01 were highest during the fourth quarter. The highest levels of PAHs in SS-02 were
recorded during the second sampling event. Table 4-3 presents the surface soil data for all
sampling events. Appendix E presents the data validation packages for the fourth quarter.

42  BIOLOGICAL RESULTS

As noted in Section 3.2.5, benthic macroinvertebrate samples were collected in June 2000 at six
locations in the unnamed tributary of Little Neshaminy Creek as part of stream monitoring
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activities. The locations, shown in Figure 3-1, included ST-01 (sample BI-01-04Q), ST-04
(sample BI-04-04Q), ST-07 (sample BI-07-04Q), ST-10 (sample BI-10-04Q), ST-12 (sample BI-
12-04Q), and ST-13 (sample BI-13-04Q). The stream monitoring is being conducted to assess
the impacts, if any, to the tributary from Area A. Sampling and sample analyses were conducted
in accofdance with the work plan dated August 1999 (TtNUS, 1999).

The taxonomic results of the June 2000 benthic macroinvertebrate sampling are presented in
Table 4-5. Analysis of the similarity of the benthicA macroinvertebrate communities at each
location during the June 2000 sampling event is presented in Table 4-6. Tables 4-7 and 4-8
present the results of the first benthic macroinvertebrate sampling event in September 1999, as
initially reported in the First Quarterly Report (TtNUS, 1999). No second or third quarter benthic
macroinvertebrate sampling was conducted.

Most of the benthic macroinvertebrate taxa identified in the fourth quarter samples have pollution'
tolerance values (TVs) in the upper range, i.e. are generally tolerant of at least moderate levels of
water contamination (Table 4-4). The MBI values reported in Table 4-4 are generally indicative of
fair water quality (MBI in range from 6.68 to 7.70) or good to fair water quality (MBI in range from
5.96 to 6.67). The highest MBI value, 7.56, occurs at ST-07, located immed}ately adjacent to one
of two seeps that emerge from the southern embankment of the tributary in Area A. This highest
MBI value reflects a high count of tubificid worms (Annelida: Oligochaeta: Tubificidae) at that
location, reiative to the other locations. Tubificid worms, a taxon that has the highest possible TV
value of 10, have oxygen-binding pigments that allow them to survive extended periods of anoxic
water conditions. Therefore, they are tolerant of high levels of organic contamination that result in
severe depletion of dissolved oxygen (i.e. high biochemical oxygen demand or BOD) that is fatal

to most other aquatic fauna.

Counts of tubificid worms are substantially lower at the location adjacent to the other seep
associated with Area A (ST-O4') and at the locations downstream of the seeps (ST-10, ST-12, and
ST-13). The fact that the tubificid counts are very low in the downstream samples, and the fact
that the MBI in the downstream samples is lower, suggests that any effect of the seeps on the
benthic macroinvertebrate community in the stream may be localized. Reasons for a slight spike
in the tubificid count in the last downstream sample (at ST-13) are not apparent, but that spike is

not nearly as prohounced as that at ST-07.
The other taxon for which large numbers of individuals were counted in the samples is the genus

Cricotopus sp. (Insecta: Diptera: Chironomidae), one of several genera of Chironomid midges.
Chironomid midges inhabit aquatic habitats during their juvenile life cycle stages (egg, larva, and
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pupa) before emerging as terrestrial adults. A few of the Cricotopus organisms could be
identified to species, but most could only be identified to genus. The TV for the overall genus is
7, indicative of tolerance to water of fair but not poor quality. As for tubificid worms, the highest
numberé of Cricotopus organisms were found at ST-07, immediately adjacent to one of the
seeps.

The fourth quarter data in Table 4-4 clearly indicates that the macroinvertebrate community in the
investigated reach of the tributary was dominated (at the time of the June 2000 sampling event)
by taxa tolerant of at least moderate water pollution. As noted above, the taxa with the highest
counts at most locations are the tubificid worms (TV of 10) and midges of the genus Cricotopus
(TV of 7). Taxa generally associated with good water quality, such as larvae of most families
within the Insecta Or‘dérs Ephemeroptera (mayflies), Plecoptera (stoneflies), and.Trichoptera
(Caddisflies), are either absent or present only in very few numbers at all locations. Furthermore,
the data in Table 4-4 shows a low macroinvertebrate community diversity throughout the
investigated stream reach, with organisms in the Collector-Gatherer (CG) functional feeding
group (FFG) overwhelmingly outnumbering organisms in other FFGs such as Filtering/Collectors
(FC), Scrapers (SC), Shredders (SH), Predators (P); and Piercers (Pl). Lack of representation

from most or all of these FFGs suggests an unbalanced community typical of impaired habitats.

This is not unexpected considering the stream location, general surrounding environment, and -

the nature of the stream headwaters.

While the fourth quarter data shows a localized increase in pollution-tolerant biota where the
stream -passes one of the seeps associated with Area A, the data does not convincingly
demonstrate that the observed dominance by pollution tolerant organisms is attributable to Area
A. Large numbers of Cricotopus organisms were counted in the sample from ST-01, the only
sample upstream of Area A. The MBI and community diversity for ST-01 does not contrast
sharply with the other locations. It is therefore quite possible that the benthic macroinvertebrate
community observed at ST-07 and other locations in the unnamed tributary reflects contamination

sources or other stressful conditions not associated with Area A.

The ability to draw meaningful conclusions from the macroinvertebrate data is limited by the
available data and the lack of a good reference site.

ST-01 is located in the investigated tributary immediately upstream of Area A, and thus can be
interpreted as a reference site. However, the stream channel at ST-01 has been even more
disturbed than has the channel at the downstream locations. The cross-sections of the stream
channel in Appendix A of the F,ivrst Quarterly Report (TtNUS, 1999) show that the channel at ST-
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01 is generally narrower and more sharply incised than at most downstream sampling locations.
ST-01 is located very close to a headwall that releases the flow of the buried upstream reach of
the unnamed tributary. Water flowing at ST-01 has not had as much exposure time to the
ambient physical conditions (e.g., air temperature) as has the water that reaches the downstream
locations. Furthermore, ST-01 provides only a single reference location for sample collection.
The distinct variability in the macroinvertebrate taxonomy in samplés from ST-12 and ST-13, both
downstream locations located o'nly 100 feet apart, demonstrates the uncertainty associated with

macroinvertebrate sample data collected from a single location.

' Interpretation of the macroinvertebréte data is further fimited by the fact that interpretable data is

only available for a single sampling event (June 2000). As noted in the First Quarterly Report
(TtNUS, 1999), the very low numbers of organisms counted in the macroinvertebrate samples
collected in September 1999 (Tables 4-6 and 4-7) limits the usefulness of that data. No benthic
macroinvertebrate data were collected for the second or third quarterly sampling events. Having
at least two rounds of benthic macroinvertebrate data with roughly similar overall results would

strengthen any conclusions drawn on the basis of the fourth quarter data.
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Table 4-1
Analytical Results
Surface Water and Sediment
NAWC Warminster

NOAA AWQC SW-01 :
ER-L Freshwater 09/15/99 11/23/99 2/23/00 6/9/00 MEAN
Chronic Screening
RESULT | QUAL | RESULT | QUAL | RESULT | QUAL | RESULT | QUAL

INORGANICS mg/kg ug/L ug/L ug/L ug/L ug/L ug/L
Aluminum NA 87 350 B 41 UL 41 U 62 ) --
Antimony 2 NA 2.6 u 2.6 U 2.6 U 1.8 U -
Arsenic 8.2 8.1 3.6 U 3.6 U 3.6 U 5 U --
Barium NA 3.9 34.2 B 67.4 L *63.9 B 74.9 B8 16.9
Beryllium NA 5.1 0.37 UL 0.37 UL 0.37 U 0.48 Y --
Cadmium 1.2 2.2 0.43 UL 0.43 UL 0.43 uL 0.35 B8 --
Calcium NA NA 5180 B 21800 16800 20000 14650
Chromium 81 7411 6.2 5.4 u 5.4 U 6.4 u 1.6
Cobalt NA 3 5.2 u 5.2 u 5.2 U 33 UL --
Copper 34 9 10.7 B 3.8 UL 3.8 U 8.7 U --
Iron NA 1000 683 55.5 B 40 u 176 K 214.8
Lead 46.7 2.5 78.8 2.7 u 2.7 U 6 8 19.7
Magnesium NA NA 2030 K 6820 6680 6840 K 5593
Manganese NA 80 32 B 8.8 L 9.3 B 47.7 14.1
Mercury 0.15 0.012 0.01 .0.00087 0.00079 0.0002 U 0.00292
Nickel 20.9 52.0 6.3 uL 6.3 U 6.3 u 7.3 U --
Potassium NA NA 1040 B 1190 1020 B 859 B 298
Selenium NA 5 2.1 U 241 U 2.1 Y] 37 U --
Silver 1 NA 3.7 UJ 3.7 U 3.7 U 6.1 U --
Sodium NA NA 3110 K 15900 . 10400 . 17700 11778
Thallium NA NA 4.4 U 4.4 UL 4.4 U 2.4 U --

_ |Vvanadium NA 19 2.8 B8 2.8 UL 2.8 U 4.5 U --
Zinc 150 120 47.1 ] 23.4 B 20.6 B 20 L 16.8
MISCELLANEOUS PARAMETERS mg/L mg/L mglL mg/L mg/L
Hardness as CaCO3 21.3 82 69.5 78.1 62.7
Total Organic Carbon 5 1.5 B 1.5 5 U 1.6
SEMIVOLATILES ug/kg ug/L ug/L ug/L ug/L ug/L ug/L
Acenaphthene 16 24 NA 0.5 u 0.5 U 0.5 U --
Acenaphthylene ) 44 24 NA 1 ] 1 U 1 U --
Anthracene 85.3 24 NA 0.05 U 0.05 U 0.05 u --
Benz(a)anthracene 261 0.014 NA 0.05 U 0.05 ] 0.05 U - -
Benzo(a)pyrene 430 0.014 NA 0.05 u 0.05 U 0.05 U --
Benzo(b)fluoranthene 430 0.014 NA 0.1 U 0.1 u 0.1 U --
Benzo(g.h.i)perylene 430 0.014 NA 0.1 U 0.1 U 0.1 U --
Benzo(k)fluoranthene 430 0.014 NA 0.05 U 0.05 U 0.05 u --
Chrysene 384 0.014 NA 0.05 U 0.05 U 0.05 yU --
Dibenz(a,h)anthracene 63.4 0.014 NA 0.1 U 0.1 U 0.1 U --
Fluoranthens 600 3.9 NA 0.1 U 0.1 U 0.1 U --
Fluorene 19 3.9 NA 0.1 U 0.1 U 0.1 U --
Indeno(1,2,3-cd)pyrene 430 0.014 NA 0.05 U 0.05 U 0.05 U --
Naphthalene 160 24 NA 0.5 U 0.5 U 0.5 U -
Phenanthrene 240 24 NA 0.05 UR 0.05 U 0.0 U --
Pyrene 665 24 ‘NA - 0.05 U 0.05 U 0.05 U --

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

NOAA AWQC SW-02

ER-L Freshwater 09/15/99 11/23/99 2/23/00 6/8/00 MEAN
Chronic Screening

- RESULT | QUAL| RESULT | QUAL| RESULT | QUAL | RESULT | QUAL
INORGANICS mg/kg ug/L ug/L ug/L ug/L ug/L ug/L
Aluminum NA 87 1050 41 UL 41 U 137 B 263
Antimony . 2 NA . 2.6 U 2.6 U 2.6 U 1.8 U --
Arsenic 8.2 8.1 3.6 U 3.6 U 3.6 U 5 U --
Barium NA 39 42.3 B 69.2 L 59.7 B 74.8 B 17.3
Beryllium NA 5.1 0.37 UL 0.37 UL 0.37 U 0.98 .B --
Cadmium 1.2 2.2 0.43 UL 0.43 uL 043 | UL |. 035 U --
Calcium NA NA 8980 J 25300 | 16000 19700 17495
Chromium 81 7411 5.4 U 5.4 U 5.4 U 6.4 UL --
Cobalt NA 3 52 u 5.2 U 5.2 u 33 uJ -
Copper : 34 9 9.1 B 38 UL 3.8 U 8.7 B --
Iron NA 1000 .1800 J 93.4 B 40 U 368 542
Lead 46.7 2.5 119 2.7 U 2.7 U 5.7 J 31.2
Magnesium . NA NA 3040 J 7900 6390 7130 J 6115
Manganese NA - 80 86.4 J 14.8 L 9.8 B 23.1 L 31.1
Mercury - 0.15 0.012 0.0142 0.00100 0.00094 0.0041 0.00506
Nickel ) 20.9 52.0 6:3 UL 6.3 U 6.3 U 7.3 u - -
Potassium NA NA 1090 B 1330 923 B 1160 K 623
Selenium NA 5 241 U 2.1 U 2.1 U 3.7 u --
Siver . 1 NA 4 B 3.7 U 3.7 U 6.1 u --
Sodium NA NA 4730 J 17900 9930 K 17800 12590
Thallium : NA NA 4.4 U 4.4 UL 4.4 U 2.4 8] --
Vanadium NA 19 57 2] 2.8 uL 2.8 U 4.5 uJ --
Zinc 150 120 82.1 24.2 B 18 B 49.9. B 33.0
MISCELLANEQUS PARAMETERS mg/L mg/iL mg/L mg/L mg/L
Hardness as CaCO3 34.9 96 66.3 78.5 68.9
Total Organic Carbon 77 1.6 B 1.3 8 L [~ 43
SEMIVOLATILES ug/kg ug/L ug/L ug/L ug/L ug/L ug/L
Acenaphthene 16 24 NA 0.5 U 0.5 U 0.5 U --
Acenaphthylene 44 24 NA 1 U 1 U 1 U --
Anthracene 85.3 24 NA 0.05 U 0.05 U 0.05 U --
Benz(a)anthracene : 261 0.014 NA 0.05 U 0.05 U 0.05 U - -
Benzo(a)pyrene 430 0.014 NA 0.05 8] 0.05 U 0.05 U --
Benzo(b)fluoranthene 430 0.014 NA 0.1 U 0.1 U 0.1 U --
Benzo(g,h.i)perylene 430 0.014 ‘NA 0.1 U 0.1 U 0.1 U - -
Benzo(k)fluoranthene 430 0.014 NA 0.05 9] 0.05 U 0.08 U --
Chrysene 384 0.014 NA 0.05 U 0.05 U 0.05 U --
Dibenz(a,h)anthracene 63.4 0.014 NA 0.1 U 0.1 U 0.1 U --
Fluoranthene 600 39 NA . 0.1 U 0.1 V) 0.1 U --
Fluorene 19 39 NA 0.1 U 0.1 U 0.1 U --
Indeno(1,2,3-cd)pyrene 430 0.014 NA 0.05 U 0.05 uU 0.05 U --
Naphthalene 160 24 NA 0.5 U 0.5 U 0.5 u --
Phenanthrene 240 24 NA 0.05 UR 0.05 U 0.05 yU .-
Pyrene 665 24 NA 0.05 u 0.05 U 0.05 U --

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



Table 4-1 .
Analytical Results
Surface Water and Sediment
NAWC Warminster

NOAA AWQC SW-03
ER-L Freshwater 09/14/99 11/23/99 2/23/00 6/8/00 MEAN
Chronic Screening
. - RESULT | QUAL | RESULT | QUAL | RESULT | QUAL | RESULT | QUAL
INORGANICS mg/kg ug/L ug/L ug/L ug/t ug/L ug/L
Aluminum NA 87 138 B 41 uL 69.8 B 62 U --
Antimony 2 NA 2.6 u 2.6 uU 2.6 u 1.8 U --
Arsenic 8.2 8.1 3.6 u 3.6 U 3.6 u 5 [¥] --
Barium NA 39 100 B 68.3 L 65.9 B 849 B8 38.3
Beryllium NA 5.1 0.65 B 0.37 UL 0.37 U 0.48 9] --
Cadmium 1.2 2.2 0.43 uL 0.43 UL 0.43 UL 0.35 u -~
Calcium NA NA 29100 J 25600 17600 24500 24200
Chromium 81 74/11 15.4 5.4 U 5.4 U 6.4 UL 39
Cobalt NA 3 12.6 B 5.2 u 5.2 U 33 uJ --
Copper 34 9 13 B 3.8 UL 6.8 B 8.7 uJ .-
Iron : NA 1000 136 8 119 B 233 B 270 68
Lead 46.7 25 2.7 u 2.7 U 2.7 U 1.8 Y] --
Magnesium NA NA 11200 J 8130 7120 - 8820 J 8818
Manganese NA 80 32.3 B 41.7 215 B8 53.9 ) 23.9
Mercury - 0.15 0.012 0.0017 0.00066 0.00071 0.0061 0.00229
Nickel 20.9 52.0 16.5 B 6.3 U 6.3 U 7.3 u --
Potassium NA NA 2130 J 1180 1040 B 1450 K 1190
Selenium NA 5 2.1 U 2.1 u 2.1 U 3.7 U s .-
Silver 1 NA 7.2 B 3.7 U 3.7 U 6.1 U - -
Sodium NA NA 17600 J 16400 . 10800 20200 16250
Thallium NA NA 4.4 U 4.4 uL 44 U 24 U --
Vanadium NA 19 12.8 8 2.8 UL 2.8 U 4.5 uJ --
Zinc 150 120 32.4 B 21.8 8 26 B 42.6 8 --
MISCELLANEQUS PARAMETERS mg/L mg/L mg/L mg/L mg/L
Hardness as CaCO3 119 97 73.2 975 96.7
Total Organic Carbon 3.1 2 B 1.9 5 UL 1.3
SEMIVOLATILES ug/kg ug/L ug/L ug/L ug/L ug/L ug/L R
Acenaphthene 16 24 0.5 U 0.5 U 0.5 U 0.5 - U --
Acenaphthylene 44 24 1 U 1 U 1 U 1 U --
Anthracene 85.3 24 0.05 U 0.05 U 0.05 U 0.05 U --
Benz(a)anthracene 261 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Benzo(a)pyrene 430 0.014 0.05 U 0.05 U 0.05 U 0.05 U - -
Benzo(b)fluoranthene 430 0.014 0.1 U 0.1 U 0.1 U 0.1 U --
Benzo(g,h.i)perylene 430 0.014 0.1 U 0.1 U 0.1 U 0.1 U --
Benzo(k)fluoranthene 430 0.014 0.05 u 0.05 U 0.05 U 0.05 ] --
Chrysene 384 0.014 0.05 U 0.05 U 0.05 U 0.05- U --
Dibenz(a,h)anthracene 63.4 0.014 0.025 U 0.1 U 0.1 U 0.1 U --
Fluoranthene 600 39 0.1 U 0.1 U 0.1 U 0.1 V) --
Fluorene 19 39 0.1 U 0.1 U 0.1 U 0.1 U --
Indeno(1,2,3-cd)pyrene . - 430 0.014 0.05 U 0.05 U 0.05 U 0.05 U -~
Naphthalene 160 24 0.5 uU 0.5 U 0.5 U 0.5 U --
Phenanthrene 240 24 0.05 U 0.05 UR 0.05 U 0.05 U --
Pyrene 665 24 0.05 U 0.05 U 0.05 U 0.05 U --

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

NOAA AWQC SW-04 .
ER-L Freshwater 09/15/99 11/23/99 2/23/00 6/8/00 MEAN
Chronic Screening
RESULT [ QUAL| RESULT | QUAL | RESULT [ QUAL| RESULT [ QUAL

INORGANICS mg/kg ug/L ug/L ug/L ug/L ug/L ug/L
Aluminum NA 87 773 81.6 L 45.9 B 152 B 213.7
Antimony 2 NA 2.6 u 2.6 U 3.2 B 1.8 8] --
Arsenic 8.2 . -8.1 3.6 U 3.6 U 3.6. U 5 U --
Barium NA 3.9 58.9 B 100 L 73.6 K 79.1 B 63.2
Beryllium NA - 5.1 1.1 8 0.37 uL 0.37 u 0.49 B --
Cadmium 1.2 22 0.43 uL 0.43 uL 0.43 uL 0.35 U --
Calcium NA NA 12900 30400 20000 23100 21600
Chromium 81 74/11 19.6 5.8 5.4 U |- 64 uL 6.4
Cobalt NA- 3 12 B 5.2 U 5.2 U 9.6 B --
Copper . 34 9 20.5 B 4.8 L 6.1 B 10.8 B 1.2
Iron NA 1000 - 1430 ) 1120 132 B 425 744
Lead 46.7 2.5 56.9 2.7 U 2.7 U 2 J 14.7
Magnesium NA NA 5320 K 9690 7970 8340 J- 7830
Manganese NA 80 78.9 134 28.9 K 59 75.2
Mercury 0.15 0.012 0.0112 -0.00160 0.00091 0.0002 u 0.00343
Nickel 20.9 52.0 18 =] 7.7 6.3 U 8.2 B 1.9
Potassium ] NA NA 1820 J 1540 1330 1100 K 1448
Selenium NA 5 2.1 - U 2.1 U 2.1 5 3.7 U ‘-
Silver 1 NA 3.7 uJ 4.5 K 3.7 9] 6.1 V) 1.1
Sodium NA NA 7180 K 18700 .| 12000 18400 14070
Thallium NA NA 4.4 U 4.4 UL 4.4 U 2.4 U --
Vanadium . NA 19 19.7 B 5.1 8 2.8 U 6.1 B --
Zinc 150 120 52.6 - 256 B 17.9 B 33.2 B 13.2
MISCELLANEQUS PARAMETERS mg/L. mg/L mg/L mg/lL mg/L
Hardness as CaCO3 54.2 116 82.8 92.1 . 86.3
Total Organic Carbon . 9 2.3 B 13 . 5 uL 3.8
SEMIVOLATILES ug/kg ug/L ug/t ug/L ug/L ug/L ug/L
Acenaphthene 16 24 0.5 U 0.5 U 0.5 u 0.5 u --
Acenaphthylene 44 24 1 U 1 U 1 v 1 U --
Anthracene 85.3 24 0.05 u 0.05 U | 005 U 0.05 U .-
Benz(a)anthracene 261 0.014 0.056 0.05 U 0.05 U 0.05 8] 0.014
Benzo(a)pyrene . 430 0.014 0.06 0.05 U 0.05 U 0.05 U 0.015
Benzo(b)fluoranthene 430 0.014 0.1 U 0.1 U 0.1 U 0.1 U .-
Benzo(g,h,i)perylene 430 0.014 0.1 0.1 U 0.1 U 0.1 8] 0.028
Benzo(k)fluoranthene 430" '+ 0.014 0.05 V] 0.05 U 0.05 9] 0.05 U --
Chrysene 384 0.014 0.085 0.05 U 0.05 8] 0.05 U 0.021
Dibenz(a,hjanthracene 63.4 0.014 0.03 [§) 0.1 U 0.1 U 0.1 U --
Fluoranthene 600 3.9 0.2 0.1 U 0.1 U 0.1 U 0.050
Fluorene - 19 39 0.1 U 0.1 U 0.1 U 0.1 U --
Indeno(1,2,3-cd)pyrene 430 0.014 0.065 0.05 U 0.05 U 0.05 U 0.016
Naphthalene 160 24 0.5 u 0.5 U 0.5 §) 0.5 U - -
Phenanthrens 240 24 0.086 0.05 UR 0.05 U 0.05 9] 0.02
Pyrene 665 24 0.13 0.05 U 0.05 U 0.05 U 0.03

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



Table 4-1
Analytical Results
Surface Water and Sediment

NAWC Warminster
' NOAA AWQC SW-05
ER-L Freshwater 09/14/99 11/23/99 2/23/00 6/8/00 MEAN
Chronic Screening
' RESULT | QUAL{ RESULT | QUAL | RESULT { QUAL | RESULT | QUAL
INORGANICS | mg/kg ug/L ug/L ug/L ug/L ug/L ug/L
Aluminum NA 87 41 U 46 B 52.9 B 62 U - ==
Antimony : 2 NA 2.6 u 2.6 U 2.6 U 1.8 U --
Arsenic 8.2 8.1 3.6 U 3.6 U 3.6 U. 5 U --
Barium - NA 3.9 87.3 8 101 63.5 B 79.6 B 25.3
Beryllium NA | 5.1 0.37 UL 0.61 B 0.51 B 0.48 U -
Cadmium 1.2 2.2 0.43 UL 0.43 UL 0.43 UL 0.35 U --
Calcium NA NA 27700 J 29200 16100 23200 24050
Chromium ) 81 74/11 5.4 U 5.4 ) 5.4 U 6.4 uL --
Cobalt . NA 3 5.2 u 6.7 5.2 U 4.3 B 1.7
Copper 34 9 3.8 U 3.8 UL 5.3 B 15.2 B --
Iron NA 1000 149 B 1100 L 110 8 174 K 319
Lead 46.7 2.5 2.7 - U 2.7 u 27 U 1.8 U --
Magnesium NA NA 10300 J 9560 6500 8300 J 8665
Manganese NA 80 46.8 J 348 L 22.4 B 43.8 109.7
Mercury 0.15 . 0.012 0.0021 0.00410 0.0011 0.0002 U 0.00183
Nicket 20.9 52.0 6.3 UL 8.3 B 6.3 u 7.3 V) --
Potassium NA NA 1630 J 1360 L 944 B8 1270 K 1065
Selenium NA 5 2.1 U 2.1 u 2.1 U 3.7 U --
Silver . 1 NA 5.2 B 8.6 B 3.7 8 6.1 Y --
Sodium NA NA 16700 J 19300 9910 K 19600 16378
Thallium NA NA 4.4 8] 4.4 U 4.4 u 24 U - -
Vanadium NA 19 28 U 6.7 L 4.2 B 4.5 uJ 1.7
Zinc 150 120 12.8 B 19.5 B 17 B 644 | B --
MISCELLANEQUS PARAMETERS mg/L mg/L mg/L mg/L mg/L
Hardness as CaCO3 - 111 NA 66.9 92.1 90
Total Organic Carbon : 2.9 1.8 B 1.4 6 2.6
|SEMIVOLATILES ug/kg ug/l. ug/L ug/L ug/t ug/L ug/L
Acenaphthene 16 24 NA 0.5 U 0.5 U 0.5 U --
Acenaphthylene 44 24 NA i 1 U 1 U 1 U --
Anthracene 85.3 24 NA 0.05 U 0.05 U 0.05 U --
Benz(a)anthracene 261 0.014 NA 0.05° U 0.05 U 0.05 U -
Benzo(a)pyrene 430 0.014 NA 0.05 U 0.05 U 0.05 9] --
Benzo(b)fluoranthene 430 0.014 NA 0.1 U 0.1 U 0.1 U --
Benzo(g,h.i)perylene 430 0.014 NA 0.1 U 0.1 U 0.1 U - -
Benzo(k)fluoranthene 430 0.014 NA 0.05 yU 0.05 U 0.05 U --
Chrysene 384 0.014 NA 0.052 0.05 U 0.05 u 0.013
Dibenz(a,hjanthracene 63.4 0.014 NA 0.1 U 0.1 U 0.1 u - -
Fluoranthene 600 3.9 NA 0.1 U 0.1 U 0.1 U --
Fluorene 19 3.9 NA 0.1 U 0.1 U 0.1 U --
Indeno(1,2,3-cd)pyrene 430 0.014 NA 0.05 U 0.05 U 0.05 U --
Naphthalene 160 24 NA 0.5 U 0.5 U 0.5 U --
Phenanthrene 240 24 NA 0.05 UR 0.05 U 0.05 U .-
Pyrene 665 24 NA 0.05 U 0.05 U 0.05 U - -

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

NOAA AWQC SW-06
ER-L Freshwater 09/14/99 11/22/99 2/22/00 6/8/00 MEAN
Chronic Screening )
RESULT | QUAL | RESULT | QUAL | RESULT | QUAL | RESULT | QUAL

INORGANICS mg/kg ug/L ug/L ug/L ug/L ug/L ug/L
Aluminum NA 87 41 U 4 uL 51 B 62 U --
Antimony 2 NA 2.6 u 2.6 U 2.6 u 1.8 U --
Arsenic 8.2 8.1 3.6 U 3.6 U 3.6 u -5 U --
Barium . NA 3.9 102 B 95.9 71.6 84 B 41.9
Beryllium NA |- 5.1 0.37 UL 0.46 B 0.37 u 0.98 B
Cadmium 1.2 2.2 : 0.43 uL 0.43 UL 0.43 UL 0.35 U’ --
Calcium NA NA 31600 J 29000 20900 23900 26350
Chromium 81 7411 5.4 54 U 5.4 u 6.4 uL 1.4
Cobalt . NA 3 5.2 U 5.2 U 5.2 u 3.3 uJ -~
Copper 34 9 6.5 B 3.8 UL 3.8 u 13 B . --
Iron NA 1000 . 97.1 B 206 B 142 B 208 52
Lead 46.7 2.5 2.7 U 2.7 8] 2.7 U 1.8 U --
Magnesium NA - NA 11800 J 9720 8240 8860 J 9655
Manganese NA 80 53 J 86.9 L 30.3 66.2 59.1
Mercury . 0.15 0.012 - 0.0009 0.00045 0.00110 0.0010 0.00086
Nicke! 209 52.0 6.3 UL 7.9 B 6.3 U 7.3 U -- .
Potassium NA NA 1830 J 1300 L 1270 L 1270 K 1418
Selenium NA ) 5 2.1 u 2.1 U 2.1 8] 3.7 U --
Silver 1 NA 3.7 uJ 8.3 B 3.7 U 6.1 u --
Sodium NA NA 19300 J 19700 12100 20500 - 17900
Thallium NA NA 44 | U 4.4 U 4.4 UL 2.4 U --
Vanadium NA 19 4 B 2.8 UL 2.8 U 4.5 uJ -~
Zinc 150 120 15.3 B 13.6 B 28.6 B 30.1° B8 --
MISCELLANEQOUS PARAMETERS mg/L mg/lL mg/L mg/L mg/L
Hardness as CaCO3 128 \ NA 86.2 ) 96.2 103.5
Total Organic Carbon 3.6 1.8 B 1.8 5 2.6
SEMIVOLATILES ug/kg ug/L ug/L ug/L ug/L ug/L ug/L
Acenaphthene 16 24 0.5 U 0.5 U 0.5 U 0.5 U --
Acenaphthylene 44 24 1 U 1 U 1 U 1 U --
Anthracene . 85.3 24 - 0.05 U 0.05 U 0.05 U 0.05 U .-
Benz(a)anthracene - 261 0.014 0.05 u 0.05 U 0.05 U 0.05 U --
Benzo(a)pyrene 430 0.014 0.05 U 0.05 U 0.05 ] 0.05 U --
Benzo(b)fluoranthene 430 0.014 0.1 u 0.1 U 0.1 U 0.1 U --
Benzo(g.h,i)perylene 430 ~0.014 0.1 U 0.1 U 0.1 U 0.1 U --
Benzo(k)fluoranthene 430 0.014 0.05 U 0.05 U 0.05 U 0.05 [¢) --
Chrysene 384 0.014 0.05 U 0.05 u 0.05 U 0.05 U - -
Dibenz(a,h)anthracene 63.4 0.014 0.025 U 0.1 U 0.1 U 0.1 U --
Fluoranthene 600 3.9 0.1 U 0.1 U 0.1 U 0.1 U --
Fluorene 19 3.9 0.1 u 0.1 u 0.1 U 0.1 U --
Indeno(1,2,3-cd)pyrene 430 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Naphthalene 160 24 0.5 U 0.5 U 0.5 8] 0.5 U .-
Phenanthrene 240 24 0.05 U 0.05 UR 0.05 U 0.05 U --
Pyrene ) 665 24 0.05 U 0.05 U 0.05 U 0.05 U - -

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



Table 4-1
Analytical Results
Surface Water and Sediment
NAWC Warminster

NOAA AWQC . SW-07
ER-L Freshwater 09/15/99 11/22/99 2/22/00 6/9/00 MEAN
Chronic Screening
RESULT { QUAL| RESULT | QUAL | RESULT | QUAL | RESULT | QUAL

INORGANICS mg/kg ug/L ug/L ug/L -] uglL ug/L ) ug/L
Aluminum NA 87 4 U 41 uL 70 B 62 U --
Antimony 2 NA 2.6 U 2.6 U 2.6 U 2 B --
Arsenic 8.2 8.1 3.6 U 3.6 U 3.6 U 5 u --
Barium ~ NA 3.9 83.2 B 87.6 67.4 86 B 38.8
Beryllium NA 51 . 0.37 UL 0.46 B 0.37 8] 0.48 U --
Cadmium 1.2 22 0.43 UL 0.43 UL 0.43 UL 0.35 U .- -
Calcium NA NA 26500 25900 19150 23100 23663°
Chromium 81 7411 54 U 5.4 U 5.4 U 6.4 U - -
Cobalt NA ) 3 5.2 U 5.2 u 5.2 U 33 uL --
Copper 34 9 3.8 U 3.8 UL 3.8 U 8.7 U --
lron NA 1000 258 J 321 B 332 B 510 192
Lead 46.7 2.5 2.7 8] 2.7 u | 27 ] 1.8 U --
Magnesium NA NA 9845 J 8765 7650 8560 K 8705
Manganese NA 80 77.5 J 144 L 64 145 107.7
Mercury 0.15 0.012 0.0015 0.00045 0.00135 0.00111 0.00110
Nickel 20.9 © 520 6.3 uL 6.3 UL 6.3 U 7.3 U --
Potassium NA NA 1425 J 1225 L 926 L 1175 B 894
Selenium NA 5 21 U 2.1 U 2.1 B 3.7 U --
Silver 1 NA 3.7 UJ 7.9 B 37 U 6.1 U --
Sodium NA NA 15450 J 17550 . 11250 19400 15913
Thallium NA NA 44 V) 4.4 U 44 UL 24 U - -
Vanadium NA 19 2.8 U 2.8 UL 2.8 ) 6.9 B --
Zinc 150 120 . 19.7 B 17 B 34 8 13.7 L 3.43
MISCELLANEQOUS PARAMETERS mg/L mg/L mg/L mglL mg/L
Hardness as CaCO3 . 107 . NA 79.4 62.1
Total Organic Carbon 3.1 2.2 B 1.6 . 1.2
SEMIVOLATILES ug/kg ug/L ug/L ug/L ug/l | ug/L ug/L
Acenaphthene 16 24 0.5 U 0.5 U 0.5 U 0.5 U --
Acenaphthylene 44 24 1 U 1 U 1 U 1 U --
Anthracene 85.3 24 0.05 U 0.05 U 0.05 U 0.05 U -
Benz(a)anthracene 261 0.014 0.05 U 0.05 U 0.05 ] 0.05 U --
Benzo(a)pyrene 430 0.014 0.05 U 0.05 uU 0.05 U 0.05 U --
Benzo(b)fluoranthene 430 0.014 0.1 U 0.1 U 0.1 U 0.1 U T -
Benzo(g.h,i)perylene 430 0.014 0.1 U 0.1 U 0.1 U 0.1 U - -
Benzo(k)fluoranthene : 430 ) 0.014 0.05 [§) 0.05 U 0.05 U 0.05 U - -
Chrysene 384 0.014 0.05 U 0.05 U 0.05 u 0.05 9] --
Dibenz(a,h)anthracene 63.4 0.014 0.03 U 0.1 U 0.1 U 0.1 U --
Fluoranthene 600 3.9 0.1 V) 0.1 U 0.1 U 0.1 U --
Fluorene 19 3.9 01 U 0.1 U 0.1 U 0.1 U’ --
Indeno(1,2,3-cd)pyrene 430 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Naphthalene : ) 160 24 0.5 U 0.5 U 0.5 U 0.5 U .-
Phenanthrene 240 24 0.05 U 0.05 UR 0.05 U 0.05 U --
Pyrene . 665 24 0.05 U 0.05 U 0.05 [¢] 0.05 U - -

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

NOAA AWQC : Sw-08
ER-L Freshwater 09/14/99 11/22/99 2/22/00 . 6/8/00 MEAN
Chronic Screening
RESULT | QUAL | RESULT | QUAL | RESULT | QUAL | RESULT [ QUAL
INORGANICS mg/kg ug/L ug/L ug/L ug/L ug/L ug/L
Aluminum NA - 87 140 B 41 uL 206 B 201 B --
Antimony 2 NA 2.6 U 2.6 y 2.6 U 1.8 U --
Arsenic 8.2 8.1 3.6 U 3.6 U .{ 36 U 5 9] -
Barium NA 39 98.5 B 88.2 83.4 96.5 B 42.9
Beryllium NA © 51 0.37 uL 0.46 B 0.54 B |- 098 B --
Cadmium 1.2 2.2 0.43 UL 0.43 UL 0.43 uL 0.35 U -- ~
Calcium NA NA 32200 J 27300 22100 26900 27125
Chromium 81 74/11 5.4 U 54 U 5.4 U 6.4 UL --
Cobalt . NA 3 5.2 U 5.2 U 5.2 U 6.9 B --
Copper . 34 9 3.8 U 3.8 UL 41 10.9 B 1.03
Iron . NA 1000 553 J 443 L 599 851 612
Lead 46.7 2.5 3.2 2.7 u 5.8 K 4.1 J 3.28
Magnesium NA NA 11700 J 9220 9040 9910 J 9968
Manganese NA 80 158 J 232 L 102 240 183
Mercury '0.15 0.012 0.0017 0.00069 0.00180 0.0040 u 0.00205
Nickel 20.9 52.0 6.7 B 7.1 B 6.3 u 7.6 B --
Potassium : NA NA 1630 J 1290 L 1230 L 1580 K 1433
Selenium : NA 5 21 | U 2.1 u 4 B 3.7 U --
Silver 1 NA 3.7 uJ 6.3 B 3.7 (VIR 6.1 u --
Sodium NA - NA 19700 J 18200 -] 13300 21700 18225
Thallium NA NA 4.4 u 4.4 U 4.4 UL 2.4 u --
Vanadium NA 19 5.4 B 2.8 UL 4.3 .B 4.5 uJ --
Zinc 150 120 - . 22.9 B 22.6 B 49.1 B 46.6 B - -
MISCELLANEOUS PARAMETERS mg/L mg/L mg/L mg/L mg/lL
{Hardness as CaCO3 129 NA 92.3 108 109.8
Total Organic Carbon 3 2.2 B 1.9 - ) 4 2.2
SEMIVOLATILES ug/kg ug/t ug/L : ugll | ug/L ug/L ug/L
Acenaphthene 16 24 0.5 U 0.5 u 0.5 u 0.5 V] --
Acenaphthylene 44 24 1 U 1 U 1 U 1 U --
Anthracene 85.3 24 0.05 u 0.05 U 0.05 9] 0.05 U --
Benz(a)anthracene 261 0.014 0.05 U 0.05 U 0.05 u 0.05 U -
Benzo(a)pyrene 430 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Benzo(b)fluoranthene 430 0.014 0.1 U 0.1 U 0.1 U 0.1 U --
Benzo(g,h,i)perylene 430 0.014 0.1 Y 0.1 U 0.1 U 0.1 U --
Benzo(k)fluoranthene 430 ~ 0014 0.05 U 0.05 U 0.05 U 0.05 U --
Chrysene 384 0.014 0.05 U 0.05 U 0.05 u 0.05 U - -
Dibenz(a,h)anthracene 63.4 0.014 0.025 U 0.1 U 0.1 U 0.1 U --
Fluoranthene 600 39 0.1. U 0.1 U 0.1 U 0.1 U --
Fluorene 19 3.9 0.1 U 0.1 U 0.1 U 0.1 U --
Indeno(1,2,3-cd)pyrene 430 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Naphthalene 160 24 0.5 U 0.5 U 0.5 U 0.5 u --
Phenanthrene 240 24 - 0.05 U 0.05 UR 0.05 U 0.05 U --
Pyrene . 665 24 ~ 0.05 U 0.05 9] 0.05 U 0.05 U --

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



Table 4-1

Analytical Results
Surface Water and Sediment
NAWC Warminster

NOAA AWQC SW-09
ER-L Freshwater 09/14/99 11/22/99 2/22/00 6/8/00 MEAN
Chronic Screening
RESULT | QUAL | RESULT | QUAL | RESULT | QUAL | RESULT | QUAL

INORGANICS mg/kg ug/L ug/L ug/L ug/L ug/L ug/L
Aluminum NA 87 149 B 53.2 B 76.9 B. 119 B
Antimony 2 NA 2.6 U 2.6 U 2.6 U 1.8 U
Arsenic 8.2 8.1 3.6 u 3.6 U 3.6 U 5 u
Barium NA 3.9 97.6 B 85.7 75.4 84.4 B8 40.3
Beryllium NA 5.1 0.49 B 0.37 uL 0.37 u 0.98 B
Cadmium 1.2 2.2 043 | UL 0.43 uL 0.43 UL 0.35 U
Calcium NA NA 29800 J 27000 20200 24900 25475
Chromium 81 74/11 11.6 5.4 U 5.4 u 6.4 UL 2.9
Cobalt NA 3 9.6 B 5.2 U 5.2 u 3.5 B --
Copper 34 9 11.4 B 3.8 UL 3.8 9] 19.5 8 --
fron NA 1000 418 J 439 L 240 B 588 361
Lead 46.7 2.5 2.7 u- 2.7 U 2.7 U 2.3 J --
Magnesium NA NA 11100 J 9070 9160 8690 J 9505
Manganese NA 80 164 J 251 L 62.9 185 166
Mercury 0.15 0.012 0.006 0.00081 0.00150 0.0022 0.00263
Nicke! 20.9 52.0 16.5 B 6.3 UL 6.3 -U 7.3 U -
Potassium NA NA 1920 J 1180 L 1360 L 1450 K 1478
Selenium NA 5 . 2.1 V) 2.1 U 2.1 U 3.7 U --
Silver 1 NA 4.9 8 5.9 8 3.7 U 6.1 u --
Sodium - NA NA 18700 J 18000 13600 18900 17300
Thallium NA NA 4.4 U 4.4 U 4.4 uL 2.4 U --
Vanadium NA 19, 11.5 B 2.8 UL 2.8 U 4.5 uJ --
Zinc 150 120 30.5 8 26.4 B 31.3 B8 32.1 B --
MISCELLANEQUS PARAMETERS mg/L mg/L mg/L mg/L mg/L
Hardness as CaCO3 120 NA 88.1 98 102.0
Total Organic Carbon 2.5 2.3 B 1.8 2.7 1.8
SEMIVOLATILES ug/kg ug/L ug/L ug/L ug/L ug/L ug/L
Acenaphthene 16 24 0.5 U 0.5 V) 0.5 V) 0.5 U --
Acenaphthylene 44 24 1 U 1 U 1 U 1 U --
Anthracene 85.3 24 0.05 U 0.05 U 0.05 U 0.05 U --
Benz(a)anthracene 261 0.014 0.05 U 0.05 u 0.056 U 0.05 U --
Benzo(a)pyrene 430 0.014 0.05 U 0.05 U 0.05 ¥ 0.05 U --
Benzo(b)fluoranthene 430 0.014 0.1 U 0.1 U 0.1 U 0.1 U --
Benzo(g,h,i)perylene 430 0.014 0.1 [§) 0.1 U 0.1 u 0.1 U --
Benzo(k)fluoranthene 430 0.014 0.05 U 0.05 8] 0.05 u 0.05 U - -
Chrysene 384 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Dibenz(a,h)anthracene 63.4 0.014 0.025 U 0.1 U 0.1 U 0.1 U --
Fluoranthene 600 3.9 0.1 U 0.1 U 0.1 U 0.1 U --
Fluorene 19 3.9 0.1 U 0.1 U 0.1 U 0.1 U --
Indeno(1,2,3-cd)pyrene 430 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Naphthalene 160 24 0.5 U 0.5 U 0.5 U 0.5 U - -
Phenanthrene 240 24 0.05 u 0.05 UR 0.05 U 0.05 U --
Pyrene 665 24 0.05 U 0.05 U 0.05 U 0.05 U --

J - Estimated value; U - Non-detected; B - Result not considered present; K - Result biased high; L - Result biased low

AWQC - Ambient Water Quality Criteria

Bold Values exceed ecological screening levels
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Analytical Results
Surface Water and Sediment
NAWC Warminster

NOAA AWQC SW-10
ER-L Freshwater 09/15/99 11/22/99 2/22/00 6/9/00 * MEAN
Chronic Screening
: RESULT [ QUAL | RESULT | QUAL | RESULT | QUAL | RESULT | QUAL

INORGANICS mg/kg ug/L ug/L ug/L ) ug/L ug/L ug/L
Aluminum NA 87 262 B 41 uL 65.3 B 119 B --
Antimony 2 NA 2.6 uU 2.6 U 2.6 U 1.8 uU --
Arsenic 8.2 ) 8.1 3.6 U 3.6 U 3.6 U 5 U --
Barium NA 3.9 121 B 89.1 75.8 104 K 67.2
Beryllium NA ‘5.1 0.81 B 0.37 uL 0.37 u 0.48 U --
Cadmium - 1.2 2.2 0.43 uL 0.43 uL 0.43 UL 1.1 B --
Calcium - NA "NA 31300 28200 21400 25300 26550
Chromium 81 741 16.2 5.4 U 5.4 U 6.4 U 4.1
Cobalt NA 3 114 . B 5.2 U 5.2 U 3.4 B - -
Copper 34 9 19.7 B 38 UL 3.8 U 8.7 U --
Iron NA 1000 1550 405 L 2297 B 296 563
Lead 46.7 2.5 44 2.7 U 2.7 u 2.3 ] 1.1
Magnesium NA NA 12000 9680 9060 10000 K 10185
Manganese NA 80 208 243 L 70.9 144 . 166.5
Mercury 0.15 0.012 0.01 0.00073 0.0026 ' 0.0002 U 0.00333
Nickel 20.9 52.0 16.9 B 6.3 UL 6.3 U 7.3 U --
Potassium . NA NA 2190 J 1260 L 1080 L. 1270 | ' B 1133
Selenium NA 5 2.1 u 2.1 U 2.1 U 3.7 U --
Silver 1 NA 3.7 uJ 9 B 4.2 B 6.1 U - -
Sodium NA NA 19500 18500 13700 22200 18475
Thallium NA NA 4.4 U 44 U 4.4 UL 24 U --
Vanadium ' NA 19 14.4 8 2.8 uL 2.8 u 5.9 B --
Zinc 150 120 30.3 B 30.2 B 33 B 27.3 L 6.8
MISCELLANEOUS PARAMETERS mglL . mg/L “mg/L mg/L mg/L
Hardness as CaCO3 127 NA 94 104 108.3
Total Organic Carbon 2.3 23 "B 1.3 7 2.7
SEMIVOLATILES ug/kg ug/L ug/L. ug/L ug/L ug/L ug/L
Acenaphthene 16 24 0.5 u 0.5 [¥] 0.5 u 0.5 u --
Acenaphthylens 44 24 1 U 1 U 1 U 1 U --
Anthracene -85.3 24 0.05 U 0.05 U 0.05 U 0.05 U --
Benz(a)anthracene 261 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Benzo(a)pyrene 430 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Benzo(b)fluoranthene 430 0.014 0.1 U 0.1 U 0.1 U 0.1 U - -
Benzo(g,h.i)perylene 430 0.014 0.1 U 0.1 .U 0.1 U 0.1 U - -
Benzo(k)fluoranthene 430 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Chrysene - 384 - 0.014 0.05 U 0.05 U 0.05 u 0.05 u --
Dibenz(a,h)anthracene .| 634 0.014 0.03 U 0.03 U 0.1 U 0.1 U --
Fluoranthene 600 3.9 0.1 U 0.1 U 0.1 U 0.1 U --
Fluorene - 19 3.9 0.1 U 0.1 U 0.1 U 0.1 u --
Indeno(1,2,3-cd)pyrene 430 0.014 0.05 U 0.05 U 0.05 U 0.058° ] -
Naphthalens 160 24 0.5 U 0.5 U 0.5 U 0.5 U --
Phenanthrene 240 . 24 0.05 U 0.05 u 0.05 U 0.05 U -~
Pyrene . 665 24 0.05 U 0.05 U 0.05 U 0.05 U --

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



Table 4-1
Analytical Results
Surface Water and Sediment
NAWC Warminster

NOAA - _AwQC SwW-11
- ) ER-L Freshwater 09/14/99 11/22/99 2/22/00 6/8/00 MEAN
’ Chronic Screening
RESULT | QUAL| RESULT | QUAL | RESULT | QUAL [ RESULT | QUAL
INORGANICS mg/kg ug/L ug/L ug/L ug/L ug/L ug/l
Aluminum NA 87 71.3 B 51.4 B 211 B 86.8 B --
Antimony 2 NA 2.6 U 11.1 - B 2.6 U 1.8 U --
Arsenic 8.2 8.1 3.6 U 3.6 U 3.6 U 5 U .- .
Barium NA 3.9 199 J 178 130 191 K 175
Beryllium NA 5.1 0.37 UL 0.37 uL 0.37 U 0.49 8 --
Cadmium 1.2 2.2 -~ 043 | UL 2.8 L 0.43 UL 0.35 U --
Calcium  * NA NA 58300 J 44000 47700 51100 50275
Chromium 81 74/11 5.4 Y 6.9 B 5.4 U 6.4 UL -
Cobalt NA 3 5.4 B 5.2 U 5.2 U 3.3 UJ --
Copper 34 9 6.8 B 3.8 UL 5 12.1 B 1.3
Iron NA 1000 3190 J 2720 L 1150 2480 2385
Lead 46.7 2.5 41 - 12.7 7 1.8 U 6.0
Magnesium NA NA . 23800 J 17500 19500 21200 J 20500
Manganese . NA 80 746 J 856 L 462 724 697
Mercury 0.15 0.012 0.004 0.00590 0.00360 0.0021 0.00390
Nickel 20.9 52.0 6.7 B 9.5 B 6.3 U 7.3 u --
Potassium NA NA 2400 J 2020 L 1810 L 2250 K 2120
Selenium NA 5 2.1 U 2.1 U 2.1 U 3.7 u --
Silver 1 . NA 6.8 B 9.3 B 3.7 S 6.1 u --
Sodium NA NA 49100 J 34400 41900 40300 41425
Thallium NA NA 4.4 U 4.4 U 4.4 UL 2.4 U --
Vanadium NA 19 2.8 Y] 5 L 4.4 B 7.4 B 3.1
Zinc 150 120 34 B 352 44.5 B ‘63 B 103.8
MISCELLANEOUS PARAMETERS mg/L mg/L mg/L mg/L mg/L
Hardness as CaCO3 244 NA 199 215 219.3
Total Organic Carbon 3.3 4.1 B 1.9 2.8 . 2.0
SEMIVOLATILES ug/kg ug/L ug/L ug/L ug/L ug/L ug/L
Acenaphthene 16 24 0.5 9] 0.5 U 0.5 U 0.5 U --
Acenaphthylene 44 24 1 U 1 U 1 U 1 9] --
Anthracene 85.3 24 0.05 U 0.05 U 0.05 U 0.05 U --
Benz(a)anthracene 261 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Benzo(a)pyrene 430 0.014 0.05 U 0.05 U 0.05 u 0.05 U --
Benzo(b)fluoranthene . 430 0.014 0.1 u 0.1 U 0.1 U 0.1 U --
Benzo(g,h.i)perylene 430 0.014 0.1 ¥ 0.1 U 0.1 U 0.1 U --
Benzo(k)fluoranthene 430 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Chrysene 384 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Dibenz(a,h)anthracene 63.4 0.014 0.025 U 0.03 U 0.1 9] 0.1 U --
Fluoranthene 600 3.9 0.1 U 0.1 U 0.1 U 0.1 U --
Fluorene : 19 3.9 0.1 u 0.1 U 0.1 U 0.1 U -
Indeno(1,2,3-cd)pyrene 430 0.014 0.05 8] 0.05 U 0.05 U 0.05 U .-
Naphthalene 160 24 0.5 U 0.5 U 0.5 U 0.5 Y] --
Phenanthrene 240 24 0.05 U 0.05 U '0.05 U 0.0 U --
Pyrene . ] * 665 24 0.05 U 0.05 U 0.05 U 0.05 U --

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

NOAA AWQC SW-12 -

ER-L Freshwater 09/15/99 11/22/99 2/22/00 6/9/00 MEAN
Chronic Screening
} RESULT | QUAL| RESULT [ QUAL| RESULT | QUAL [ RESULT | QUAL

INORGANICS mg/kg ug/L ug/L ug/L ug/L ug/L ug/L
Aluminum NA 87 41 U 41 UL 4 U 115 B
Antimony 2 NA 2.6 U 4.4 B 2.6 u- 1.8 U
Arsenic . 8.2 8.1 3.6 u 3.6 U 36 U 5 U

- Barium NA 3.9 112 B 921 75.4 104 B 41.9
Beryllium NA 5.1 0.37 uL 0.37 uL | 037 U 0.98 B
Cadmium 1.2 2.2 1 1.2 L 0.43 UL 0.35 U 0.55
Calcium NA NA 36600 { J 27600 24700 35600 31125
Chromium . 81 7411 5.4 U 5.4 U 5.4 U 6.4 UL --
Cobalt ] - NA 3 |1 5.2 U 5.2 U 5.2 U 4.3 B --
Copper . 34 9 5.9 B 3.8 uL 3.8 8] 11.9 8 --
Iron NA 1000 1380 J 461 L 199 B 738 645
Lead 46.7 2.5 2.7 u 3.3 K 2.7 U 1.9 7d 1.3
Magnesium NA |~ NA 14000 J 10000 - 10500 13600 12025
Manganese . NA 80, 244 J 226 L 122 180 193
Mercury . 0.15 0.012 0.002 0.00031 0.0017 0.018 0.00550
Nickel 20.9 52.0 6.3 UL 6.3 UL 6.3 U 7.3 u --
Potassium NA NA 1570 J 1360 L 987 L 1550 K 1367
Selenium NA 5 21 | U 2.1 u 2.1 u 3.7 u --
Silver 1 NA ~ 3.7 uJ 5.9 8 3.7 U 6.1 u --
Sodium NA NA 27100 J | 18800 18400 26500 22700
Thallium NA NA 4.4 U 44 U 4.4 UL 2.4 U --
Vanadium NA 19 2.8 U 3.3 L 2.8 U 6.2 B 0.83
Zinc 150 120 78.4 149 32.2 B 39.4 B 56.9
MISCELLANEOUS PARAMETERS mg/lL mg/L mg/t mg/L mg/l.
Hardness as CaCO3 149 NA 105 145 133.0
Total Organic Carbon 4.5 3 B 241 5 L 2.9
SEMIVOLATILES ug/kg ug/t ug/L ug/L ug/L ug/L ~ ug/L
Acenaphthens 16 24 0.5 U 0.5 U 0.5 U 0.5 U --
Acenaphthylene 44 . 24 1 U 1 U 1 U 1 U --
Anthracene - 85.3 24 0.05 U 0.05 U 0.05 9] 0.05 U --
Benz(a)anthracene 261 0.014 0.05 u 0.05 9] 0.05 U 0.05 U --
Benzo(a)pyrene 430 0.014 0.05 u 0.05 U 0.05 U 0.05 U --
Benzo(b)fluoranthene 430 0.014 0.1 ‘U 0.1 u 01 U 0.1 U --
Benzo(g,h.i)perylene 430 0.014 0.1 U 0.1 U 0.1 U 0.1 U - -
Benzo(k)fluoranthene 430 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Chrysene 384 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Dibenz(a,h)anthracene 63.4 0.014 0.025 U 0.03 U 0.1 U 0.1 U --
Fluoranthene 600 3.9 0.1 U 0.1 u 0.1 U 0.1 U --
Fluorene 19 39 0.1 U 0.1 U 0.1 U 0.1 U - -
Indeno(1,2,3-cd)pyrene 430 0.014 0.05 U 0.05 U 0.05 8] 0.05 U --
Naphthalene 160 24 0.5 U 0.5 U 0.5 u 0.5 U --
Phenanthrene 240 24 0.05 u 0.05 U 0.05 U 0.05 u --
Pyrene 665 24 0.05 u 0.05 U 0.05 U 0.05 U --

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



Table 4-1
Analytical Results
Surface Water and Sediment
NAWC Warminster

NOAA AWQC SW-13
ER-L Freshwater 09/15/99 11/22/99 2/22/00 6/8/00 MEAN
Chronic Screening
RESULT [ QUAL| RESULT [ QUAL [ RESULT | QUAL | RESULT | QUAL

INORGANICS mg/kg ug/L ug/L ug/L ug/L ug/L ug/L
Aluminum NA 87 1 U 54.3 B8 41 U 62 U - -
Antimony 2 NA 2.6 U 4.6 B 2.6 u 1.8 u - -
Arsenic 8.2 8.1 3.6 u - 3.6 U 3.6 u 5 3] --
Barium NA 3.9 90 B 115 76.7 97.5 B. 47.9
Beryllium NA 5.1 0.37 uL 0.37 UL 0.37 U 0.73 B --
Cadmium 1.2 2.2 0.43 U 1.5 L 0.43 UL 0.35 U 0.38
Calcium NA NA -~ 32400 J 32400 28100 29700 30650
Chromium 81 74/11 5.4 U 5.4 U 5.4 u 6.4 UL --
Cobalt NA 3 ) - 5.2 U 5.2 U 5.2 U 4.3 B --
Copper 34 ‘9 3.8 U 3.8 uL 4.1 . 19.5 B 1.0
Iron - NA 1000 270 J 571 L 178 B 174 K 254,
Lead 46.7 2.5 2.7 U 5.1 K 27 U 1.8 U 1.7
Magnesium NA NA 12400 J 11900 10800 11600 11675
Manganese NA 80 139 J 240 L 112 73 141
Mercury 0.15 0.012 0.001 0.00360 0.00130 0,0038 0.00243
Nickel 20.9 52.0 6.3 UL 6.3 uL 6.3 U 8.7 B --
Potassium NA NA 1360 J 1450 L 1110 L 1440 K 1340
Selenium NA 5 2.1 U 2.1 U 241 U 3.7 U - -
Silver 1 NA 3.7 UJ 9.7 B 3.7 u 6.1 u --
Sodium ) NA NA 23400 J 22300 . 18800 22900 21850
Thallium NA NA 4.4 U 4.4 U 4.4 UL 2.4 U - -
Vanadium NA 19 2.8 U 2.8 UL 2.8 U 4.5 uJ - -
Zinc 150 120 12.1 B 177 375 B 34.2 B 443
MISCELLANEQUS PARAMETERS mg/L mg/lL mgiL mg/L mg/L
Hardness as CaCO3 . 132 NA 114 122 122.7
Total Organic Carbon 3.9 2.7 B 1.6 26 2.0
SEMIVOLATILES . ug/kg ug/L ug/L ug/L ug/L ug/L ug/L
Acenaphthene 16 24" 0.5 U 0.5 U 0.5 U 0.5 U - -
Acenaphthylene ) 44 24 1 U 1 U 1 U 1 U - -
Anthracene 85.3 24 0.05 U 0.05 U 0.05 ] 0.05 U --
Benz(a)anthracene 261 0.014 0.05 U 0.05 U 0.05 U 0.05 U - -
Benzo(a)pyrene 430 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Benzo(b)fluoranthene 430 0.014 0.1 U 0.1 U 0.1 U 0.1 U --

4 ) ’ Benzo(g,h.i)perylene 430 0.014 0.1 U 01 | U 01 U 0.1 U --
Benzo(k)fluoranthene 430 0.014 0.05 U 0.05 U 0.05 U 0.05 U .-
Chrysene 384 0.014 0.05 U 0.05 U 0.05 U 0.05 U . --
Dibenz(a,h)anthracene : 63.4 0.014 0.025 U 0.03 U 0.1 U 0.1 U --
Fluoranthene 600 3.9 0.1 U 0.1 U 0.1 U 0.1 U --
Fluorene 19 3.9 0.1 U 0.1 U 0.1 U 0.1 U --
Indeno(1,2,3-cd)pyrene 430 0.014 0.05 U 0.05 U 0.05 U 0.05 U --
Naphthalene 160 24 0.5 ) 0.5 U 0.5 U 0.5 U -
Phenanthrene 240 24 0.05 U 0.05 U 0.05 U 0.05 U --
Pyrene 665 24 0.05 U 0.05 U 0.05 U 0.05 U - -

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

NOAA AWQC SD-01
ER-L Freshwater 09/15/99 11/23/99 2/23/00 6/9/00 MEAN
Chronic Screening :
: RESULT | QUAL | RESULT | QUAL | RESULT | QUAL{ RESULT | QUAL

INORGANICS mg/kg ug/L mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum NA 87 7900 - 11300 11500 7380 9520
Antimony 2 NA . 5.1 K 0.6 B 0.66 B 0.43 B 1.28
Arsenic 8.2 8.1 0.36 uL 3.2 4.7 . 2.5 L - 1.80
Barium NA 3.9 858 | 98.5 95 173 . 113.1
Beryllium NA - 5.1 0.95 J 1.4 K 1.6 K 11 1.3
Cadmium 1.2 2.2 0.85 uL 0.43 uL 0.35 UL 0.11 U --
Calcium : NA NA 24100 17000 10200 ‘| 8250 14888
Chromium 81 7411 494 34.9 40.4 33.2 151 .
Cobalt NA © 3 9.2 K 11.9 K 10.6 7.7 L 9.9
Copper 34 9 65.8 . 287 29.8 229 36.8
Iron ) NA 1000 - | 67200 30600 35600 20900 38575
Lead 46.7 2.5 69.1 127 J 41.6 56.4 L 73.5
Magnesium NA . NA 9480 11400 9300 6670 9363
Manganese ) NA 80 6220 607 J 524 497 1962
Mercury 0.15 -~ 0.012 0.0087 L }0.03910 0.00600 | J 0.0314 0.02130
Nickel 20.9 52.0 17.9 L 21.8 21.6 14.8 19.0
Potassium NA NA 2020 K 3690 J 3390 2190 2823
Selenium . NA 5 4.2 U 21 | UR 29 1.2 U 0.73
Silver 1 NA 3.5 K 1.5 J 8.3 5.4 4.68
Sodium - NA NA 322 B 404 J | 457 K 306. L 292
Thallium NA NA 8.7 U 0.44 UL 0.36 U 02 ° U --
Vanadium NA 19 264 441 L 50.6 ° 34.9 98.4
Zinc 150 120 132 109 L 123 108 118
MISCELLANEQUS PARAMETERS mg/kg mg/kg mg/kg mg/kg mg/kg
Hardness as CaCO3 NA . NA NA NA NA
Total Organic Carbon 13400 3690 6360 6370 . 7455
SEMIVOLATILES .} ug/kg ug/L ug/kg ug/kg ug/kg ug’kg ug/kg
Acenaphthene 16 24 95 uJ 210 U 100 U 420 u --
Acenaphthylene - 44 24 190 uJ 420 U 200 U 830 U -
Anthracene 85.3 24 29 J 20 U 59 98 47
Benz(a)anthracene 261 0.014 200 J 1000 630 1000 |. 708
Benzo(a)pyrene 430 - 0.014 . 220 J 900 580 810 628
Benzo(b)fluoranthene 430 0.014 200 J 880 520 940 635
Benzo(g,h.i)perylene 430 0.014 120 J 760 . 550 ° 770 550
Benzo(k)fluoranthene 430 ~ 0.014 - 54 J 430 . 300 320 . 276
Chrysene 384 0.014 190 J 850 520 - 890 613
Dibenz(a,h)anthracene 63.4 0.014 . 19 UJ 74 24 78 J 44
Fluoranthene 600 3.9 410 J 1700 1000 1900 1253
Fluorene 19 3.9 19 uJ 42 3] 20 uU 61 J 15
Indeno(1,2,3-cd)pyrene 430 0.014 130 J 520 350 560 390
Naphthalene 160 24 .95 UJ 1 210 U 100 U 420 [ U --
Phenanthrene 240 24 160 J 460 320 660 400
Pyrene 665 24 290 J 1100 690 1300 845

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



Table 4-1
) Analytical Results
Surface Water and Sediment
NAWC Warminster

NOAA AWQC SD-02

ER-L Freshwater 09/15/99 11/23/99 2/23/00 6/8/00 MEAN

- Chronic Screening .

RESULT | QUAL | RESULT | QUAL | RESULT | QUAL | RESULT | QUAL

INORGANICS mg/kg ug/L mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum NA 87 NA 11800 12200 8650 10883
Antimony 2 NA NA 0.54 B 0.83 .B 0.43 B --
Arsenic 8.2 8.1 NA 3 33 2 K 2.8
Barium NA 39 NA 104 116 115 J 112
Beryllium NA 5.1 NA 1.2 J 1.7 K 1.8 1.57
Cadmium 1.2 2.2 NA ‘] 0.04 .| UL 0.38 UL 0.12 U --
Calcium NA NA NA 11600 14800 5460 10620
Chromium 81 . 741 NA ) 29.5 37.4 31.2 32.7
Cobalt NA 3 NA 10.3 K 11 6.9 J 9.4
Copper 34 9 NA 26.2. 36 17.4 L 26.5
lron NA 1000 NA 29700 35900 23500 29700
Lead 46.7 2.5 NA 29.7 J 59.1 50.3 J’ 46.4
Magnesium NA NA NA 8520 10300 4620 7813
Manganese | NA 80 NA 693 J 770 346 J 603
Mercury 0.15 0.012 0.0277 L | 0.01260 0.02600 | J 0.0195 0.02145
Nickel 20.9 52.0 NA 19.5 224 14.3 L 18.7
Potassium NA NA NA 2680 J 3320 1370 ] 2457
Selenium NA 5 NA 2.1 UR 1.9 U 13 UL --

" |Silver 1 NA NA 1.6 J 8.4 6 J 5.3
Sodium : NA NA NA 421 J 1180 413 J 671
Thallium NA NA NA ) 0.5 J 0.39 u 0.45 J 0.32
Vanadium NA 19 NA 41.2 L 48.3 33.1 L 40.9
Zinc 150 120 NA 78 L 99.2 | 86.2 L 87.8
MISCELLANEQUS PARAMETERS mg/kg mg/kg mg/kg mg/kg mg/kg
Hardness as CaCO3 NA NA NA NA NA
Total Organic Carbon 3070 5060 10800 8240 6793
SEMIVOLATILES ug/kg ug/L ug’kg ug/kg ug/kg ug/kg ug/kg
Acenaphthene 16 24 190 U 200 U 230 Y 330 U --
Acenaphthylene 44 24 380 U 400 U 450 U 660 U --
Anthracene 85.3 24 220 130 180 220 188
Benz(a)anthracene 261 0.014 1000 . - 1000 1700 1000 1175
Benzo(a)pyrene 430 0.014 950 910 1100 880 960
Benzo(b)fluoranthene 430 0.014 970 860 1000 900 933
Benzo(g.h.i)perylene 430 0.014 680 750 1100 780 828
Benzo(k)fluoranthene 430 0.014 550 390 550 . 290 445
Chrysene 384 0.014 900 910 1200 970 995
Dibenz(a,h)anthracene 63.4 0.014 34 J 61 67 72 59
Fluoranthene 600 3.9 2600 1900 2700 2300 2375
Fluorene 19 3.9 90 40 U 67 97 64
Indeno(1,2,3-cd)pyrene 430 . 0.014 490 520 660 550 555
Naphthalene 160 24 190 U 200 U 230 U 330 8] - -
Phenanthrene 240 24 1000 730 840 1000 893
Pyrene 665 24 1600 1300 1700 1800 1600

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
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Analytical Results
Surface Water and Sediment
NAWC Warminster

NOAA AWQC SD-03
ER-L Freshwater 09/14/99 11/23/99 2/23/00 6/8/00 MEAN
Chronic Screening .
RESULT | QUAL| RESULT [ QUAL | RESULT | QUAL | RESULT | QUAL

INORGANICS mg/kg - uglt mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum NA 87 NA 6330 9040 10100 8490
Antimony 2 NA NA 0.28 uL 0.38 B 0.48 B --
Arsenic 8.2 - 8.1 NA 1.5 0.38 U 3.1 K 1.53
Barium NA 3.9 NA 62.7 77.9 168 J 102.9
Beryllium NA 5.1 NA 0.8 J 2.1 1.3 K 1.4
Cadmium 1.2 .22 - NA 0.05 uL 0.46 UL 0.27 U --
Calcium NA NA - NA 29200 27800 21400 26133
Chromium 81 74/11 NA 24.6 31.2 36.7 30.8
Cobait . NA 3 NA 7.9 K 10 13.9 K 10.6
Copper - 34 9 NA 37.3 26.3 33.1 32.2
Iron NA 1000~ NA 26300 40700 30000 32333
Lead 46.7 2.5 NA 42.8 J 19.5 32.5 J 316
Magnesium NA NA NA 19300 16400 14600 16767 R
Manganese - NA 80 NA - 568 J 1030 1210 J 936
Mercury 0.15 0.012 0.0336 L ] 0.00770 0.00870 | " J 0.0111 0.01528
Nickel : 20.9 52.0 NA .19 17.9 211 19.3
Potassium NA NA NA 1800 J 3440 3160 2800
Selenium NA 5 NA 2.2 UR 2.2 U 2.8 UL -~
Silver 1 NA NA 1.1 J 8.6 6.6 J 5.4
Sodium NA NA NA 277 J 398 K 1330 J 668
Thallium NA NA NA 0.47 UL 0.47 U 0.18 UL --
Vanadium NA 19 NA 311 L 39.8 48.3 L 39.7
Zinc 150 120 NA 67.3 L 79.3 106° L 84.2 b
MISCELLANEOQUS PARAMETERS . mg/kg mg/kg mg/kg mg/kg mg/kg
Hardness as CaCO3 NA NA
Total Organic Carbon 8670 3950 2830 5110 5140
SEMIVOLATILES ug/kg ug/L ug/kg ug/kg ug’kg ug/kg ug/kg
Acenaphthene 16 24 110 U 200 U 110 U 410 U -
Acenaphthylene 44 24 210 U 390 U 210 U 810 U -
Anthracene . 85.3 24 91 20 V] 79 600 198
Benz(a)anthracene 261 0.014 440 1200 990 2900 1383
Benzo(a)pyrens 430 0.014 430 920 720 2000 - 1018
Benzo(b)fluoranthene 430 0.014 370 920 760 2200 1063
Benzo(g.h.i)perylene 430 0.014 - 400 670 720 ) 1600 848
Benzo(k)fluoranthene 430 0.014 200 500 410 890 500
Chrysene 384 0.014 360 1100 720 2500 1170
Dibenz(a,h)anthracene 63.4 0.014 21 46 46 190 76
Fluoranthene 600 3.9 870 3000 1300 8600 3443
Fluorene 19 39 21 U 39 U 68 310 110
Indeno(1,2,3-cd)pyrene 430 0.014 230 470 450 - 1200 588
Naphthalene 160 24 110 U 200 U 110 U 410 U - -
Phenanthrene 240 24 _ 360 860 420 3700 1335
Pyrene 665 24 700 1900 960 - 4800 2090

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



Table 4-1
Analytical Results
Surface Water and Sediment
NAWC Warminster

NOAA AWQC SD-04
ER-L Freshwater 09/15/99 11/23/99 2/23/00 6/8/00 MEAN
Chronic Screening
RESULT | QUAL| RESULT | QUAL | RESULT | QUAL | RESULT | QUAL
INORGANICS mg/kg ug/L mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum NA 87 7760 9130 11000 8010 8975
Antimony 2 NA 0.53 K 22 8 0.33 B8 0.33 B 0.13
Arsenic 8.2 8.1 2.8 L 1.6 1.2 2.7 K 2.1
Barium NA 3.9 85.1 96.1 87.5 70.4 J 84.8
Beryllium NA 5.1 1.3 J 1.2 J 1.4, K 2 1.5
Cadmium 1.2 22 0.05 uL 0.47 UL 0.37 UL 0.29 U - -
Calcium NA NA 12200 20800 10300 15700 14775
Chromium 81 74/11 28.1 231 30.4 29.3 79.7
Cobalt NA 3 10.1 K 11.6 K 10.6 9 J 10.3
{Copper 34 9 46 21.7 27 31.9 31.7
Iron NA 1000 28000 41500 32300 34000 33950
Lead 46.7 2.5 52.7 45.3 J 33.4 33.3 J 41.2
Magnesium . NA NA 8550 11100 8530 11300 9870
Manganese NA 80 737 3020 J 594 527 J 1220
Mercury 0.15 0.012 0.017 L | 0.00740 0.00800 | J 0.0073 0.00993
Nickel 20.9 52.0 19 L 17.4 21 214 L 19.7
Potassium NA NA . 1830 - 2130 J 2940 2040 2235
Selenium NA 5 2.6 U 2.3 UR 1.8 U 3.1 UL --
Silver 1 NA 1.6 B 23 J 7.6 7.9 J 4.9
Sodium NA NA 1270 507 J 655 K 420 J 713
Thallium NA NA 0.55 u 0.48 UL 0.5 0.33 J 0.21
Vanadium NA 19 34.2 142 L 40 45.1 L 65.3
Zinc 150 120 230 ° 99.7 L 100 82.4 L 128
MISCELLANEOUS PARAMETERS mg/kg mg/kg mg/kg mg/kg mg/kg
Hardness as CaCO3 NA NA NA NA NA
Tota! Organic Carbon 6230 4960 3440 3230 4465
SEMIVOLATILES ug/kg ug/L ug/kg ug/kg ug/kg ug/kg ug/kg
Acenaphthene 16 24 110 | U 190 U . 97 U 400 U ==
Acenaphthylene 44 24 220 uJ 370 U 190 U 790 U --
Anthracene 85.3 24 36 J 20 U 43 98 44
Benz(a)anthracene 261 0.014 350 J 1300 450 690 698
Benzo(a)pyrene 430 0.014 320 J 930 390 . 570 553
Benzo(b)fluoranthene 430 0.014 380 J 910 410 590 573
Benzo(g,h,i)perylene 430 0.014 300 J 760 400 500 490
Benzo(k)fluoranthene 430 0.014 190 J 430 250 210 270
Chrysene -~ 384 0.014 320 J 990 400 600 578
Dibenz(a,hjanthracene )| 634 0.014 22 UJ 50 20 . 56 J - 32
Fluoranthene 600 3.9 640 J 2600 830 1200 1318
Fluorene 19- 39 22 uJ 45 19 U 47 J 23
Indeno(1,2,3-cd)pyrene 430 0.014 - 190 J 530 230 400 338
Naphthalene 160 24 110 uJ 190 U 97 U 400 U --
Phenanthrene 240 24 . 180 J 820 260 500 440
Pyrene - 665 24 410 J 1600 530 890 858

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 .
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nalytical Results
Surface Water and Sediment
NAWC Warminster '

NOAA AWQC SD-05

ER-L Freshwater 09/14/99 11/23/99 2/23/00 6/8/00 MEAN
Chronic Screening .
RESULT [ QUAL | RESULT | QUAL| RESULT [QUAL
INORGANICS ~ mg/kg ug/L mg/kg mg/kg mg/kg mg/kg
Aluminum NA 87 7110 9180 7840 9350 8370
Antimony 2 NA 0.73 J 0.47 B 0.89 B 1.4 L - 0.53
Arsenic ’ 8.2 8.1 5.3 L 5 J 1.9 3.6 K 4.0
Barium NA 39 73 J 103 K 110 143 J 107
Beryllium - NA 5.1 1.1 J 1.8 J 1.9 K 1.2 K 1.5
Cadmium 1.2 2.2 0.05 UL 0.04 UL 0.38 UL 0.31 u (- --
Calcium NA NA 15300 J: 13300 22800 16400 16950
Chromium 81 74/11 34.8 J 30.6 J 55.7 28.4 37.4
Cobalt . NA 3 10.1 K 11.1 11.7 9.3 J 10.6
Copper 34 9 303 J 19.6 L 47.2 58.8 39
Iron NA 1000 26100 J 30400 42200 34700 33350
Lead 46.7 2.5 : 199 129 J 71.9 39.1 J 109.8
Magnesium NA NA 11100 J 9270 12100 11200 10918
Manganese NA 80 676 J 1040 941 783 J 860
Mercury 0.15 0.012 0.0115 L {0.00910 ~ | 002100 | J 0.0075 0.01228
Nickel 20.9 52.0 17.2 L 19.7 J 34 23.3 L 23.4
Potassium NA NA 1960 J 2310 2140 2470 2220
Selenium NA 5 4.7 UR 4.1 UR 2 u 3.3 uL --
Silver 1 NA 1.4 B 2.3 B 10 8.3 J 4.5
Sodium NA NA 818 J 1080 L 453 K 691 J 761
Thallium NA NA 0.49 U 0.43 UL 0.44 0.41 J 0.21
Vanadium NA 19 39.3 44.2 48 34.6 L 41.4
Zinc ) 150 120 125 136 J 187 114 L 141
MISCELLANEQUS PARAMETERS ) mg/kg mg/kg mg/kg mgkg | . mg/kg
Hardness as CaCO3 ] NA NA B NA NA NA
Total Organic Carbon - 5770 5430 . 3990 6390 5395
SEMIVOLATILES ug/kg ug/L ug/kg ug/kg ug’kg ugkg ug/’kg
Acenaphthene 16 24 110 ¥ 210 9] 210 V) 400 U --
Acenaphthylene 44 24 210 U 420 U 410 U 790 U --
Anthracene 85.3 24 95 20 U 240 300 164
Benz(a)anthracens 261 0.014 1 U 1100 890 2500 1125
Benzo(a)pyrens 430 0.014 870 990 590 1600 1013
Benzo(bjfiuoranthene 430 0.014 800 890 - 630 1700 1005
Benzo(g,h,hperylene 430 0.014 660 770 . 530 1200 730
Benzo(k)fluoranthene 430 0.014 500 460 380 750 523
Chrysene : 384 0.014 940 1000 720 1800 1115
Dibenz(a,h)anthracene 63.4 0.014 18 J 47 23 J 150 60
. Fluoranthene 600 3.9 2100 1900 2300 5100 2850
Fluorene 19 3.9 21 U 42 U 170 120 73
Indeno(1,2,3-cd)pyrene 430 0.014 -], 380 520 340 930 543
Naphthalene 160 24 110 U 210 U 210 U | 400 U - --
Phenanthrene 240 24 430 620 1100 1700 963
reng 665 24 1600 1400 1400 2800 1800

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



Table 4-1
. Analytical Results
Surface Water and Sediment
NAWC Warminster

NOAA AWQC SD-06
ER-L Freshwater 09/14/99 11/22/99 2/22/00 6/8/00 MEAN
Chronic Screening
RESULT | QUAL| RESULT [QUAL | RESULT | QUAL | RESULT | QUAL

INORGANICS mg/kg ug/L mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum NA 87 7440 8390 8330 J 5600 7440
Antimony 2 NA 1.1 J 0.73 B 0.62 L 0.18 B 0.43
Arsenic . 8.2 8.1 0.73 L 1.3 J 2 L 2.3 K 1.58
Barium . NA 3.9 104 J 89.2 K 95.8 J 76.4 J 91.4
Beryllium NA 5.1 1.1 J 0.99 J 1.8 0.9 B 1.2
Cadmium 1.2 2.2 . 095 UL 0.04 UL 0.17 UL 0.13 U - -
Calcium NA NA 10200 J 7780 31400 4290 13418
Chromium 81 7411 30.5 J 44 J 50.3 J 22.4 36.8
Cobalt NA 3 8.6 K 8.8 10.8 J 6.8 J 8.8
Copper 34 9 32 J 19.7 67.7 J 18.2 L 34.4
Iron NA 1000 52100 J 25000 34400 J 21400 33225
Lead 46.7 2.5 50.3 28.7 J 89.4 J |. 35 J 50.9
Magnesium NA NA 7640 J 7240 20600 3760 9810
Manganese NA 80 1040 J 814 1130 J 824 J 952
Mercury 0.15 0.012 0.188 L ]0.01720 001050 | J 0.0528 0.06713
Nickel 20.9 52.0 21.2 L 17.8 J 23.3 J 13.8 L 19.0
Potassium NA NA 1980 J 2370 2060 J 1000 K 1853
Selenium NA 5 4.7 UR 3.8 UR 0.89 B8 1.4 uL --
Silver 1 NA 2.8 B 1.9 B 6.5 J 5.6 J 3.0
Sodium NA NA 678 J 1260 . 404 K 633 J 744
Thallium NA NA 0.49 u 0.4 uL 0.34 UL 0.22 J --
Vanadium NA : 19 44.2 K 39.8 57.6 L 30.6 L 43
Zinc 150 120 142 88.8 J 520 J 91.6 L 211
MISCELLANEOUS PARAMETERS mg/kg mg/kg mg/kg mg/kg mg/kg
Hardness as CaCO3 NA NA NA NA : NA
Total Organic Carbon : 11000 5020 3300 6560 6470
SEMIVOLATILES ug/kg ug/L ug/kg ug/kg ug/kg ug/kg ug/kg
Acenaphthene 16 24 110 V) 200 U 99 U 400 U --
Acenaphthylene 4 24 210 U 400 U 200 U 790 U -
Anthracene 85.3 24 32 180 79 95 97
Benz(a)anthracene 261 0.014 260 840 510 810 605
Benzo(a)pyrene 430 0.014 240 740 470 600 513
Benzo(b)fluoranthene 430 0.014 200 680 430 610 480
Benzo(g,h.i)perylene 430 0.014 240 560 590 500 . 473
Benzo(k)ftuoranthene 430 ~___0.014 56 390 220 190 214
Chrysene 384 0.014 260 760 520 710 563
Dibenz(a,h)anthracene 63.4 0.014. 14 J 44 20 J 51 J 32
Fluoranthene 600 3.9 580 1900 1200 1600 1320
Fluorene 19 3.9 21 U 58 64 79 U 31
Indeno(1,2,3-cd)pyrene 430 0.014 130 390 250 360 283
Naphthalene 160 24 110 U 200 U 99 U 400 U --
Phenanthrene 240 24 230 790 590 590 550
Pyrens . 665 24 400 |__1300 660 1100 865

J - Estimated value; U - Non-detected; B - Result not considered present; K - Result biased high; L - Result biased low
AWQC - Ambient Water Quality Criteria
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Analytical Results
Surface Water and Sediment
NAWC Warminster

B e EE S EE ME BB

NOAA AWQC SD-07
ER-L Freshwater 09/15/99 11/22/99 2/22/00 6/9/00 MEAN
Chronic Screening
RESULT | QUAL | RESULT | QUAL| RESULT | QUAL | RESULT | QUAL .
‘[INORGANICS mg/kg ug/L mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum NA 87 6530 : 7135 9715 J 6080 7365
Antimony 2 NA 1.8 K 1.0 8 1 L 0.51 B8 0.6
Arsenic 8.2 8.1 5.5 L 7.8 K 3.5 L 2.4 L 4.8
Barium NA 3.9 84 95 K 82.9 J 64 81.5 €
Beryllium NA 5.1 1 J 1.05 J 1.6 0.91 K - 1.14
Cadmium 1.2 2.2 0.05 UL 0.45 uL 0.2 UL 0.15 U --
Calcium NA. NA 12700 8500 17350 17655 14051
Chromium 81 74/11 29.8 43.7 J 31 J 22.6 31.8
Cobalt NA 3 10.4 K 9.75 11.4 J 7.55 L 9.78
Copper 34 .9 65.3 53.4 26.6 J 20 1.4
Iron NA 1000 38200 32700 36850 J 23050 32700
Lead 46.7 2.5 61.3 42.1 J 351 | J 34.9 L 43.4
Magnesium NA NA 9550 7545 12445 11510 10263
Manganese NA 80 755 1059 625 J 513 738
Mercury 0.15 0.012 0.0128 0.01575 0.0127 J 0.0142 0.01386
Nickel 20.9 52.0 23.7 L 22.2 J 20.7 J 15.9 20.6
Potassium NA NA 2090 1965 2695 J 1505 2064
Selenium NA~ 5 45 U 425 | UR 0.99 UL 1.5 U --
Sitver 1 NA 1.7 B 2.15 B 8.5 J 5.1 34
Sodium NA NA 534 K 383 L 547 K 625 L 522
Thallium NA NA 0.47 U 0 UL 0.41 UL 0.25 U --
Vanadium NA 19 37.4 44.8 44.4 L 28.2 38.7
Zinc 150 120 127 247 J 98 J 98.4 143
MISCELLANEQUS PARAMETERS mg'kg mg/kg mg/kg . mg/kg mg/kg
Hardness as CaCO3 NA NA NA NA NA
Tota! Organic Carbon 5260 5185 4195 4920 4890
SEMIVOLATILES ug/kg ug/L ug/kg ug/kg ug/kg ug/kg ug’kg
Acenaphthene 16 24 100 - uJ 110 u 1000 U 425 U --
Acenaphthylene 44 24 . 200 uJ 210 U 2100 U 845 U --
Anthracene 85.3 24 68 J 10 U | 1250 45 341
‘|Benz(a)anthracene 261 0.014 310 J 785 4550 460 1526
Benzo(a)pyrene 430 0.014 340 J 690 2000 345 844
Benzo(b)fluoranthene 430 0.014 340 J 660 2400 360 940
Benzo(g,h,i)perylene 430 0.014 265 - J 605 1700 320 723
Benzo(k)fluoranthens 430 0.014 120 J 340 1250 120 458
Chrysene 384 0.014 355 J 920 3000 390 1166
Dibenz(a,h)anthracene 63.4 0.014 52 52 112 J 38 J 63
Fluoranthene 600 39 820 J 1075 . |_12000 ) 815 3678
Fluorens 19 3.9 -26.5 J 11 J 685 85 U 181
indeno(1,2,3-cd)pyrene 430 0.014 110 J 380 1195 235 480
Naphthalene 160 24 100 uJ 110 U 1000 ] 425 3] --
Phenanthrene 240 24 370 J 360 7050 310 2023
Pyrene 665 24 620 J 900 6050 660 2058

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



Table 4-1
Analytical Results
Surface Water and Sediment
NAWC Warminster

NOAA AWQC SD-08 . )
ER-L Freshwater 09/14/99 11/22/99 2/22/00 6/8/00 MEAN
Chronic Screening
RESULT | QUAL | RESULT | QUAL { RESULT | QUAL | RESULT | QUAL

INORGANICS : mg/kg ug/L mg/kg mg/kg mgkg mg/kg mg/kg
Aluminum * NA 87 68390 10400 10800 J - 8640 9183
Antimony 2 NA 1.9 J 1 B 0.37 L 0.39 B 0.57
Arsenic 8.2 8.1 2.5 L 2.7 J 3.3 L 3.1 K 2.9 -
Barium NA 3.9 78.4 J 93.7 K 809 J 88.3 J 267.4
Beryllium NA 5.1 0.9 J 1.8 J 2.2 1.3 K 1.6
Cadmium 1.2 2.2 . 0.32 J 0.05 UL 021 .| UL 0.16 9] 0.08
Calcium NA NA 6050 J 11300 16000 18200 12888
Chromium 81 7411 84.1 J 50.4 J 32 J 25.8 48.1
Cobalt ) NA 3 7.8 K 10.4 14.7 J 9.3 J 10.6
Copper 34 9 23.3 J 50.4 35.5 J 20.5 L 32.4
lron NA 1000 17500 J 33300 36000 J 24500 27825
Lead 46.7 2.5 118 41.8 J 474 J 28.6 J 59
Magnesium NA NA 5290 J 8610 . 13000 12500 . 9850
Manganese - NA 80 335 J 841 3300 J 624 J 1275
Mercury 0.15 0.012 0.0591 L 0.02060 0.01700 J 0.0118 0.02713
Nickel 20.9 52.0 16 L 20.5 J 20 J 18.4 18.7
Potassium NA NA 1570 J 3100 2620 J 2910 2550
Selenium NA 5 2.6 UR 4.9 UR 0.58 B 1.7 UL --
Silver 1 NA 1.3 B 2.3 B 9.1 J 5.5 J 3.7
Sodium ) NA NA 678 J 314 L 426 K 373 J 448
Thallium NA NA 0.54 U 0.51 UL 0.42 UL 0.27 J 0.07
Vanadium NA 19 308. : 58.8 39.4 L 33.1 L 40.6
Zinc 150 120 146 87.1 J 129 J 87.6 L 112.4
MISCELLANEOUS PARAMETERS mg/kg mg/kg mg/kg | _mg/kg mg/kg
Hardness as CaCO3 : NA NA NA - + NA
Total Organic Carbon . ) 15100 4570 4940 2740 6838
SEMIVOLATILES ug/kg ug/L ug/kg ug/kg ug/kg ug/kg ug/kg
Acenaphthene 16 24 -1 1100 U 210 U 110 U 390 [ U --
Acenaphthylene 44 24 2200 U 420 U 210 U 780 U - -
Anthracene 85.3 24 680 20 U 56 250 247
Benz(a)anthracene 261 0.014 3700 990 400 1700 1698
Benzo(a)pyrene 430 . 0.014 - 2600 810 360 1200 1243
Benzo(b)fluoranthene 430 0.014 3200 790 320 1200 1378
Benzo(g,h.i)perylene 430 0.014 2700 600 320 940 1140
Benzo(k)fluoranthene 430 0.014 1700 300 150 410 640
Chrysene 384 0.014 4000 870 390 1400 1665
Dibenz(a,h)anthracene 63.4 0.014 110 J 73 26 110 80
Fluoranthene 600 3.9 7900 1900 870 3700 3593
Fluorene 19 3.9 220 U 42 U 21 U 130 . 33
Indeno(1,2,3-cd)pyrene 430 0.014 1600 440 200 690 733
Naphthalene 160 24 1100 U -210 U 110 U 390 V) --
Phenanthrene 240 24 3200 570 300 1400 1368

Pyrene 665 .24 6900 - 1300 480 2200 2720 -

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



D o= ST G e =m o Smp 2 Sum BN B BE EE B G B BN aEm
Analytical Results .
Surface Water and Sediment ’
NAWC Warminster

NOAA AWQC SD-08
ER-L Freshwater 09/14/99 11/22/99 2/22/00 6/8/00 MEAN
Chronic Screening
RESULT | QUAL| RESULT | QUAL | RESULT | QUAL { RESULT | QUAL
INORGANICS mg/kg ug/L mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum NA 87 9500 8430 11800 J 8300 9508 \
Antimony 2 NA 1 J 1.3 B 0.4 L 0.3 B 0.35
Arsenic 8.2 8.1 2.4 L 3.2 J 2.5 L 3.1 K 2.8
Barium NA 3.9 72 J 93.2 K 78.9 J 83.1 J 81.8 ~
Beryllium NA- 5.1 1.1 J 1.3 J 1.3 1.1 K 1.20
Cadmium 1.2 2.2 0.05 uL 0.04 UL 0.16 UL 0.27 U --
Calcium NA NA 28300 J 11600 21000 12900 18450
Chromium 81 74/11 43.3 J 57.9 J 30 J 34.8 41.5
Cobalt . NA ' 3 8.3 K 10.6 10.2 J 9.3 J 9.6
Copper 34 9 213 J 25.1 22.6 J 28 L 24.3
Iron ) NA 1000 23700 J 30000 28400 J 48800 32725
Lead 46.7 2.5 83.1 57.2 J 31.6 J 91.5 J 65.9
Magnesium | NA - NA 18900 J 7770 15100 8240 , 12503
Manganese . NA 80 399 J 1180 621 J 609 J 702
. Mercury 0.15 0.012 0.0321 L 0.00660 0.01900 | J 0.0226 0.02008
Nickel 20.9 52.0 15.2 L 17.4 J 19.5 J 21.7 L 18.5
Potassium : NA NA 2530 J 2250 3170 J 2550 2625
Selenium NA 5 2.4 UR 4.2 UR 0.79 UL 2.8 UL --
Silver 1 NA 1.1 B 2.3 B 6.2 J 10.9 J 4.3
Sodium NA NA 1830 J 395 L 2150 516 J 1223
Thallium NA NA 0.51 U 044 | UL 0.33 UL 0.47 J
Vanadium NA 19 . 40.1 55.2 42.9 L 38 J 441
Zinc ) 150 120 101 120 J 105 J 74.2 L 100
MISCELLANEQUS PARAMETERS mgkg | mg/kg mg/kg mg/kg mg/kg '
Hardness as CaCO3 NA ’ NA NA NA NA
Total Organic Carbon 9000 |- 3720 7360 4570 6163
SEMIVOLATILES ug/kg ug/L ug/kg ug/kg ug/kg ug/kg ug/kg
Acenaphthene 16 24 110 U 210 U 100 U 410 9] --
Acenaphthylene 44 24 210 U 420 U 200 U 820 9 --
Anthracene 85.3 24 40 180 88 - 370 170
-|Benz(a)anthracene 261 0.014 . 200 | 940 490 2500 1033
Benzo(a)pyrene 430 0.014 210 '~ 790 440 - 1400 710
Benzo(b)fluoranthene 430 0.014 180 720 400 1400 675
Benzo(g,h,i)perylene 430 |- 0.014 100 570 470 1100 560 .
Benzo(k)fluoranthene 430 0.014 54 250 210 600 279
Chrysene 384 0.014 210 810 500 1800 830
Dibenz(a,h)anthracene 63.4 - 0.014 21 U 69 20 U 90 40
Fluoranthene 600 3.9 480 2000 990 4600 . 2018
Fluorene 19 39 ° 21 U 42 U 20 U 130 33
- Indeno(1,2,3-cd)pyrene 430 0.014 99 420 210 740 367
Naphthalene 160 24 110 U 210 U 100 U 410 U .-
Phenanthrene 240 24 210 690 440 1500 710
Pyrene 665 24 370 1300 660 3000 1333

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

Bold Values exceed ecological screening levels



Table 4-1
Analytical Results

Surface Water and Sediment .
NAWC Warminster
NOAA AWQC ) SD-10
ER-L Freshwater 09/15/99 11/22/99 2/22/00 6/9/00 MEAN
Chronic Screening
RESULT | QUAL | RESULT | QUAL | RESULT | QUAL | RESULT | QUAL
INORGANICS mg/kg ug/L mg/kg mg/kg mg/kg mg/kg mag/kg
Aluminum NA 87 6900 7020 10700 J 6550 7793
Antimony 2 NA 0.84 K 0.56 B 0.43 L 0.34 B 0.32
Arsenic 8.2 8.1 3.1 L 2.5 J 4 L 27 L 3.1
Barium i NA 3.9 159 67.5 K 82.8 J 80 97.3
Beryllium NA 5.1 0.81 J 0.86 J 1.1 1.2 0.99
Cadmium 1.2 2.2 0.46 J 0.05 uL 0.18 UL 0.04 U --
Calcium NA NA 9160 15000 13900 7300 11340
Chromium 81 7411 416 271 J 271 J 211 29.2
Cobalt NA -3 9.7 K 8.3 10.3 J 8.3 L 9.2
Copper  ~ 34 9 46.8 22.3 25.9 J 30.2 313
Iron ~ NA 1000 24700 22900 27200 J 20600 23850
Lead 46.7 2.5 106 26.5 J -27.4 J 431 | L 50.8
Magnesium NA NA 6890 8440 11800 7430 8640
Manganese NA 80 654 614 529 J 1030 707
Mercury : 0.15 0.012 0.018 L 0.02470 0.01200 J 0.0097 0.01610
Nickel 20.9 52.0 20.8 L 15.5 J 21.7 J '16.2 18.6
Potassium NA NA 1370 2120 ) 3340 J 1910 2185
Selenium NA 5 2.6 U 2.2 UR .0.17 UL 0.39 U -
Silver 1 NA 1.1 B 2 B 6.4 J 4.9 2.8
Sodium NA NA 622 K 375 .L 1750 338 L 71
Thallium NA NA 0.54 U 0.46 UL 0.36 UL 0.25 U --
Vanadium NA 19 33.4 335 47.3 L 31.2 36.4
Zinc 150 120 1178 ) 94.8 J 84.1 J 118 118.2
MISCELLANEQUS PARAMETERS mg/kg mg/kg mg/kg mg/kg mg/kg
Hardness as CaCO3 NA NA NA NA NA
Total Organic Carbon 7640 2810 6510 4000 5240
SEMIVOLATILES ug/kg ug/L ug’kg ug/kg ug/’kg ugrkg ug/kg
Acenaphthene 16 24 100 uJ 200 U 1200 U 3700 U --
Acenaphthylene ) 44 24 200 uJ 400 U 2400 u 7400 U --
. |Anthracene 85.3 24 58 J 260 1500 2700 1130
. Benz(a)anthracene 261 0.014 420 J 1100 - 6000 11120 4660
’ Benzo(a)pyrene 430 0.014 390 J 990 3700 5800 2720
Benzo(b)fluoranthene 430 0.014 - 510 J 930 4200 6100 2935
Benzo(g,h.i)perylene 430 0.014 370 J 670 . 3900 3600 2135
Benzo(k)fluoranthene 430 0.014 220 J 470 1900 2200 1198
Chrysene 384 0.014 440 J 1100 4500 7600 3410
Dibenz(a,h)anthracene 63.4 0.014 20 uJ 74 180 J 740 . U 64 .
Fluoranthene 600 3.9 850 J 2600 7900 29580 10233
Fluorene 19 3.9 20 uJ 89 240 U 1400 372
Indeno(1,2,3-cd)pyrene 430 0.014 240 J 500 2100 3000 1460
Naphthalene 160 24 ) 100 uJ 200 U 1200 U 3700 U --
Phenanthrene 240 S 24 380 J 1100 1800 11180 3615
Pyrene 665 24 750 J 1700 7900 15320 6418

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
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Analytical Results
Surface Water and Sediment
NAWC Warminster

NOAA AWQC SD-11
ER-L Freshwater 09/14/99 -11/22/99 2/22/00 6/8/00 MEAN
Chronic Screening
: ) RESULT | QUAL | RESULT | QUAL | RESULT | QUAL ! RESULT | QUAL

- INORGANICS mg/kg ug/L mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum NA |° 87 7700 11600 8770 J 7380 8863
Antimony 2 NA 1.1 J 5 J 0.72 L 1.6 L 2.11
Arsenic 8.2 8.1 3.1 L 8.5 J 2.6 L 3.2 K 4.4
Barium NA 39 143 J 236 K 151 J 121 J 163
Beryllium NA 5.1 0.96 J 2.5 J 1.4 1.3 K 1.54
Cadmium 1.2 2.2 2.9 J 2.9 J 1.4 L 0.19 U 1.8
Calcium NA NA 6510 J 21000 12500 19600 14903
Chromium 81 74/11 57.3 J 140 J 40.7 J 151 97.3
Cobalt NA 3 6.5 K 14.3 10.6 J 9.3 J 10.2
Copper B 34 9 44 J 150 89.4 J 261 L 77.4
Iron NA 1000 20800 J 43200 27700 J 31700 30850
Lead . 46.7 2.5 188 1180 J 72.6 J 41.6 - J 370.6
Magnesium NA NA 4770 J 13200 9650 11500 9780
Manganese NA 80 578 J 1060 1440 J 3180 J 1565
Mercury 0.15 0.012 0.195 L | 0.16500 0.130 J 0.0245 0.12863
Nickel 20.9 52.0 12.5 L 51.8 J 25.5 J 18 L 27.0
Potassium NA [’ NA 1450 J 2500 2220 J 2100 2068
Selenium NA 5 2.3 UR 5 UR 0.21 UL 2 UL --
Silver 1 NA 1.7 B 3.2 B 7.4 J 8.2 J 5.1
Sodium NA NA 801 J 1410 L -} 972 K 279 B 796
Thallium NA NA 0.47 U 0.53 uL 0.45 UL 0.25 UL --
Vanadium <. ] NA 19 34 60.7 53.9 L 148 L 74.2
Zinc - 150 120 704 . 888 J 293 J 191 L 519
MISCELLANEOUS PARAMETERS mg/kg mg/kg mg/kg mg/kg mg/kg
Hardness as CaCO3 NA NA NA . NA NA
Total Organic Carbon . 19500 10700 8840 7540 11645
SEMIVOLATILES ug/kg ug/t ug/kg ug/kg ug’kg ug/kg ug/kg
Acenaphthene ) 16 24 ° 1700 U 4100 U 410 V) 300 U --
Acenaphthylene 44 24 3300 U 8200 U 820 U 590 U .
Anthracene 85.3 24 2000 4200 260 290 1688
Benz(a)anthracene 261 0.014 6800 9300 1400 910 4603
Benzo(a)pyrene 430 - 0.014 5700 9500 1200 780 4295
Benzo(b)fluoranthene 430 0.014 6500 8300 1300 . 830 4233
Benzo(g,h.i)perylene 430 0.014 4400 6400 - 1100 640 3135
Benzo(k)fluoranthene | . 430 0.014 2900 3400 710 280 1823
Chrysene ) . 384 0.014 7600 9300 1400 960 4815
Dibenz(a,h)anthracene 63.4 0.014 240 J 1700 45 J 63 512
Fluoranthene 600 3.9 20000 25000 2800 2500 12575
Fluorene 19 3.9 330 U 2000 120 100 555
Indeno(1,2,3-cd)pyrene 430 0.014 2800 5000 630 - 440 2218
Naphthalene 160 24 1700 U 4100 U 410 U 300 U --
Phenanthrene 240 24 8900 16000 1400 1300 6900
Pyrene . 665 24 17000 23000 2600 2000 11150

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



Table 4-1
Analytical Results
Surface Water and Sediment

NAWC Warminster -

NOAA AWQC SD-12
ER-L Freshwater 09/15/99 11/22/99 2/22/00 6/9/00 MEAN
B Chronic Screening
RESULT | QUAL | RESULT [QUAL | RESULT | QUAL| RESULT | QUAL
’ INORGANICS mg/kg ug/L mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum NA 87 NA 7170 9390 J 8390 8317
Antimony 2 - NA NA 0.75 B 0.47 L 0.57 B 0.16
Arsenic 8.2 . 8.1 NA 27 J 1.9 L 2.5 K 2.4
Barium ) NA 39 NA 80 K 85.6 J 84.1 J 83.2
Beryllium NA 5.1 NA 1 J 1.6 1.5 K 1.4
Cadmium 1.2 2.2 NA 0.05 UL 0.04 UL 0.15 U --

i Calcium NA NA NA 19700 8990 21300 16663
Chromium 81 74/11 NA 36.6 J 32.7 J 33.2 34.2
Cobalt NA 3 NA 9 12.3 J 10 J 10.4
Copper ] 34 . 9. NA 26.1 374 J 72.8 45.4
Iron NA 1000 NA 25300 24300 J 27800 25800
Lead 46.7 2.5 NA 47.6 J 88.4 J 51.3 J 62.4
Magnesium NA NA NA 10500 8200 11300 10000
Manganese NA 80 NA 908 726 J 769 J 801
Mercury 0.15 0.012 0.0684 L 0.02610 0.03100 | J 0.0194 0.03623
Nickel 20.9 52.0 NA 18.2 J 22 J 19.9 20.0
Potassium NA NA NA 1970 2430 J 2720 2373
Selenium NA 5 NA 2.3 UR 0.21 UL 1.5 uL - -
Sitver 1 NA NA 1.7 B 6.4 J 6.5 J 4.3
Sodium NA NA NA 922 L 926 K 689 J 846
Thallium NA NA NA 0.49 UL 0.44 UL 0.2 UL --
Vanadium NA 19 NA 53.7 36.5 L 40.9 L 43.7
Zinc 150 120 NA 120 J 228 J 184 L 177
MISCELLANEQUS PARAMETERS mg/kg mg/kg mg/kg mg/kg mgkg -
Hardness as CaCO3 NA NA NA NA NA
Total Organic Carbon 3760 6510 5270 5870 5378
SEMIVOLATILES ug/kg ug/L ug’kg ug/kg ug/kg ug’kg ug/kg
Acenaphthene 16 24 490 U 220 U 100 U 380 uU --
Acenaphthylene 44 24 980 u 430 U 210 U 760 U --
Anthracene 85.3 24 800 20 ) 84 34 J 230
Benz(a)anthracene 261 0.014 2000 870 770 310 988
Benzo(a)pyrene 430 0.014 2000 900 720 260 970
Benzo(b)fluoranthene 430 0.014 2100 820 650 260 958
Benzo(g,h,i)perylene ) 430 0.014 1300 640 770 270 745
Benzo(k)fluoranthene 430 0.014 1200 450 380 110 535
Chrysene - 384 0.014 2200 920 780 290 1048
Dibenz(a,h)anthracene 63.4- 0.014 200 59 26 76 u 7
Fluoranthene 600 3.9 5600 2000 1300 480 2345
Fluorene 19 3.9 390 43 U 21 U 76 U 98
Indeno(1,2,3-cd)pyrene 430 0.014 970 470 390 170 500
Naphthalene 160 24 490 U 220 U 100 U 380 U --
Phenanthrene 240 24 3700 810 . 500 180 1300

rene 665 24 5200 1600 1100 410 2078
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



BES =N B Smn Eme o B Sam Smn L Ao B S BE O DE B B BE B
’ ’ Analytical Results
Surface Water and Sediment
NAWC Warminster

NOAA AWQC SD-13 -
ER-L Freshwater 09/15/99 11/22/99 2/22/00 6/8/00 MEAN
Chronic Screening
: RESULT | QUAL | RESULT | QUAL | RESULT | QUAL | RESULT | QUAL
INORGANICS mg/kg ug/L mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum - NA 87 NA 5950 8810 J 6560 7107
Antimony 2 NA NA 0.68 B8 0.67 L 0.55 B 0.22
Arsenic - 8.2 8.1 NA 4.7 K 3.4 L 3.6 K 3.9
‘|Barium NA 39 NA 126 K 127 J 104 J 119
Berylfium ) NA 5.1 NA 1.1 J 1.2 1.1 K 1.1
Cadmium 1.2 2.2 NA 3 J 0.73 L 0.73 K 1.49
Calcium NA NA NA 2800 8980 7350 6377
Chromium 81 74/11 NA 22 J 39 J 35.8 32
Cobalt . NA 3 NA 7.3 11 J 9.3 J 9.2
Copper 34 9 NA - 33.1 40.5 J 46.8 40.1
Iron ) NA 1000 NA 18600 24400 J 27700 23567
Lead 46.7 2.5 NA 51.1 J 76.1 J 39.7 J 55.6
Magnesium NA NA NA 3220 7920 4990 5377
Manganese : NA 80 NA 1970 1370 J 1330 J. 1557
N Mercury 0.15 0.012 0.0375 L. ] 0.08300 0.073 J 0.1430 0.08413
“|Nickel 20.9 52.0 NA 16.8 J 23.4 J 225 20.9
Potassium NA NA NA 1070 L 2120 - J 1510 1667
Selenium NA 5 NA 2.5 UR 0.35 B 1.7 UL -- -
Silver 1 NA NA 2.2 B 6.4 J 7.6 J 4.7
Sodium . NA NA NA 776 L | 675 K 327 J 593
Thallium NA NA NA | 052 uL 0.45 uL 0.89 J 0.22
Vanadium NA 19 NA © 283 40.5° L 34.2 L 34.3
Zinc 150 120 NA 396 [ J . 286 J 257 J 313
MISCELLANEQUS PARAMETERS mg/kg mg/kg mg/kg mg/kg mg/kg
. Hardness as CaCO3 NA NA NA NA NA
Total Organic Carbon 3610 7190 9100 3840 5935
SEMIVOLATILES ug’kg ug/L ug/kg ug’kg | ug/kg ug’kg ug/kg
Acenaphthene 16 . 24 110 U 210 U 690 U 380 U --
Acenaphthylene ‘44 24 210 U 420 u 1400 u 750 U --
Anthracene ' 85.3 24 120 | 200 600 100 255
Benz(a)anthracene 261 0.014 640 760 3200 680 1320
Benzo(a)pyrene 430 0.014 640 740 2500 610 1123
Benzo(b)fluoranthene . 430 0.014 670 790 3000 620 1270
Benzo(g,h,i)perylene 430 0.014 680 670 | - 2100 470 980
Benzo(k)fluoranthene 430 '~ 0.014 360 230 1600 250 610
, Chrysene 384 0.014 670 880 3300 700 1388
Dibenz(a,h)anthracene 63.4 0.014 34 34 J 110 J 75 u 45
Fluoranthene - 600 3.9 1300 1900 7800 1600 - 3150
Fluorene . 19 3.9 21 U 54 330 75 U 96
Indeno(1,2,3-cd)pyrene 430 0.014 420 470 1400 400 673
.|Naphthalene 160 24 110 U 210 u 690 U 380 U --
Phenanthrene 240 24 590 770 3500 710 1393
Pyrene . 665 24 1100 1600 5900 1200 2450

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



TABLE 4-2

" GRAIN-SIZE RESULTS
NAWC WARMINSTER

GRAIN-SIZE DESCRIPTION

LOCATION QTR. 1 QTR. 2 QTR.3 QTR.4

ST-01 Well-graded gravel w/ sand Well-graded gravel w/ sand Well-graded gravel w/ sand  [Well-graded gravel w/ sand

ST-02 Well-graded sand w/ gravel Poorly-graded sand w/ silt and gravel |Silty gravel w/ sand Well-graded sand w/ silt and gravel
ST-03 Well-graded sand w/ silt and gravel  [Well-graded gravel w/ sand Well-graded gravel w/ sand  [Well-graded gravel w/ sand
ST-04  |Well-graded sand w/ gravel Weli-graded gravel w/ sand Well-graded gravel w/ sand  |Well-graded gravel w/ sand

ST-05 . |Well-graded sand w/ silt and gravel [Well-graded gravel w/ sand Well-graded gravel w/ sand  |Poorly-graded gravel w/ sand
ST-06 Well-graded sand w/ gravel Well-graded gravel w/ sand Well-graded gravel w/ sand  [Well-graded gravel w/ sand

ST-07 Well-graded sand w/ silt and gravel  [Well-graded gravel w/ sand Well-graded gravel w/ sand  |Poorly graded sand w/ gravel

ST-08 Silty sand Well-graded sand w/ silt and gravel  |Well-graded gravel w/ sand  |Well-graded gravel w/ sand
ST-09 Well-graded sand w/ silt and gravel  |Well-graded gravel w/ sand Well-graded gravel w/ sand  |Well-graded gravel w/ sand
ST-10 Poorly-graded sand w/ silt and gravel |Well-graded sand w/ gravel Well-graded gravel w/ sand  |Well-graded gravel w/ sand
ST-11 Poorly-graded sand w/ silt and gravel |Well-graded sand w/ gravel Well-graded gravel w/ sand  |Well-graded sand w/ gravel
ST-12 Poorly-graded sand w/ gravel Well-graded sand w/ silt and gravel  |Poorly-graded sand w/ gravel |Well-graded gravel w/ sand
ST-13 Well-graded sand w/ silt and gravel  [Silty sand w/ gravel Poorly-graded sand w/ gravel

Well-graded sand w/ gravel

IS
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TABLE 4-3

SURFACE SOIL SAMPLING RESULTS
NAWC WARMINSTER

Background Data

Surface Soil Sampling Results

Freq. Range of Positive
of - Detection Mean of S§S-01 ~ §S8-02

Substance etectio| Min. Max. |AllData] QTR.1 QTR.2 QTR.3 QTR.4]QTR.1 QTR.2 QTR.3 QTR.4
METALS (mg/kg) - .
aluminum 31/31 4780 - 18100 13400 | 8240 | 7040J | 7400 | 8690 | 12200 | 8080 13800 | 7640
antimony 1/22 136 - 136 375 | 081K| 3.3B 1B [019U] 16K | 14B| 6.1 1.88
arsenic 27/31 0.28 - 121 3.88 32L | 93J 2.6 25L ] 46L | 36 5 76L
barium 27/29 341 - 225 61.6 246 546 J 127 49.5 153 113 | 245 186
beryllium 27/31 031 - 1.7 0.806 j0o66B | 0.87J | 0.91K|097K| 1.2J [087L| 13K 1K
cadmium 0/31 - 082J | 89J |045UL|0.15UJ053J,0.28J| 17.8 | 0.35K
calcium 25/29 240 - 1910 664 3740 [13000 J| 42900 | 9840 | 3010 [ 17100| 6710 2530
chromium 31/31 79 - 353 19.4 344 | 86.1J | 242 31.7 | 285 32 37.8 18.9
cobalt 27130 16 - 22.1 8.9 251K | 463 J 6.3 83L | 76K | 62K| 622 | 438B
copper 29/31 36 - 306 11.8 153 | 548J | 33.2 245 | 53.6 | 46.9 226 58.8
iron 31/31 6980 - 410500 | 33100 | 23700 {73100 J| 36800 | 23200 | 26000 | 30100 ; 70100 | 27500
lead 31/31 1.6 - 96.5 1.7 394 | 51.2) 71 354L| 97.5'( 4390 | 798 | 67.5L
magnesium 27131 518 - 4960 “ 1980 1920 | 5210J | 26500 | 9320 | 2840 | 11400 5280 | 2000
manganese 31/31 30.9 - 2010 424 6000 | 9860J | 1040 | 466 372 | 352J | 2080 344
mercury 1/28 0.37 - 0.37 0.0436 | 0.29L | 0:35J | 3.98J [ 0.0423]0.192L|0.0456| 0.01 J | 0.4580
nickel 20/27 41 - 217 10.5 47.9 113J 13.8 193 J146L| 128 249 78L
potassium 27/29 89.1 - 3050 706. | 608J | 677J | 1520 | 1270 |1030J| 997 J | 1600 | 512K
selenium 0/20 - 0.71B ND 22U { 16U ND ND { 053U 048U
silver on7 - 36B | 684 6.8 5.6 6K | 274 | 219 9.3
sodium 5/20 55.2 - 86.7 102 171B | 301J | 282K | 346L ] 218B | 281J | 234K | 116L
thallium 3/31 0.37 - 042 0.378 ND ND 046U [0.25U] ND ND 1.6 031U
vanadium 31/31 154 - 45 1297 306 | 6654 | 387 | 403 | 484 |386L| 916 32
zinc 27/29 9 - 60 27.7 850 |[23300J| 117 107 117 | 130L | 11600 | 102
PAHs (ug/kg)
acenaphthene -0/11 - ND ND 110U 1 440U ND ND 95U | 450U
acenaphthylene 0/11 - ND |- ND 220U | 870U ND ND | 190U | 890U
anthracene 0/11 - ND- | ND 32 140 65J 300 26 76
benz(a)anthracene 0/1 - 130J | 110J 390 990 | 380J | 1300 200 380
benzo(a)pyrene 0/11 - 200J | 130J 330 830 | 420J | 1200 | 230 350
benzo(b)fluoranthene 1711 58 - 58 185 190J | 130J 270 1100 | 380J | 1300 | 230 360
benzo(g,h,i)perylene 0/11 - ' 170J 1104 340 770 270J | 1100 260 300
benzo(k)fluoranthene 111 46 - 46 184 71J 94 J 160 360 170 J 670 130 120
chrysene 1/11 51 - 51 185 230J | 99J 340 1100 | 400J | 1400 | 200 370
dibenz(a,h)anthracene 0/11 - 1J ND 14 ) 77J ND 67 18J 40
fluoranthene 111 92 - 92 188 3504 | 260J 620 | 2300 | 830J | 3300 |. 480 820
fluorene 0/11 - ND ND 22U | 84J | 324 97 19U | 89U
indeno(1,2,3-cd)pyrene 0/11 - 1204 |- 79J 190 590 | 2504 720 160 240
naphthalene ND ND 110U | 440J | ND ND 95U | 450U
phenanthrene 1/11 51 - 51 185 150J | 87J 11U 990 | 380J | 1500 | 220 410
pyrene 260J | 230J 600 1900 | 700J | 2800 | 430 650
TOC (mglkg) 19100 |55100 J| 3990 | 17400 7300 | 12000 | 38300 | 9390

B - Positive result is considered an artifiact of blank contamination and should not be considered present

L - Positive result is biased low as a result of validation noncompliances
J - Positive result is considered estimated as a result of validation noncompliances
K - Positive result is biased high as a result of technical noncompliances
Frequency of detection refers to number of times compound was detected among all samples versus total number of samples.
Number of samples may vary based on the number of usable results.
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TABLE 44
BENTHIC MACROINVERTEBRATE COMMUNITY
UNNAMED TRIBUTARY TO LITTLE NESHAMINY CREEK - AREA A SITES

FOURTH QUARTER RESULTS :
NAWC WARMINSTER, PENNSYLVANIA
SPECIES TV T FFGT BI-01-04Q | BI-04-04Q | BI-07-04Q | BI-1004Q | BI-12-04Q | BI-13-04Q
PLATYHELMINTHES
Turbellaria
Tricladida
Planariidae
Dugesia tigrina 4 1
MOLLUSCA
Gastropoda
Physidae
Physella sp. 8 cG 1
[ANNELIDA
Oligochaeta
Haplotaxida'
Lumbricidae . 2 2
Naididae ‘ 8 cG 7 5
Nais sp. 8 CG 3 1 2
Tubificidae w.o.h.c. 10 CG 5 58 1 14
Limnodrilus hoffmeisten 10 CG 1
Tubificidae w.h.c. 10 CG 3
ARTHROPODA
insecta
Ephemeroptera
Baetidae 4 CG
Baetis sp. 4 CG 1 2
Heteroptera
Gerridae P 1
Trichoptera
Hydropsychidae
Cheumatopsyche sp. 6 FC 1
Coleoptera
Dytiscidae 5 P 1
Diptera
Chironomidae 2 5 .
Brillia flavifrons 5 SH 1 1 1
Corynoneura 2 CG 1
Cricotopus sp. 7 CG 31 89 15 17
Cricotopus bicinctus 10 CG 1 4
Cricotopus tremulus 8 SH 12 13 2
Cricotopus trifascia 6 SH 6
Dicrotendipes sp. 6 “CG 11 2 9 7 1
Eukiefferiella sp. . 4 CG 2 1 9 4 23
Parametriocnemus lundbecki 5 CG 1 2 1 3
Phaenopsectra sp. 4 SC 3 3
Procladius sp. 8 P 1 1 1
Rheotanytarsus sp. 6 - FC 2
Tanytarsus sp. 7 FC 1 2 7 2 1 1
Thienemanniella xena 2 CG 1 4
Thienemannimyia gp. 6 P 2 1
Tvetenia bavarica gp. 5 CG 7
Muscidae 1
Simuliidae 6 FC
Simulium sp. 6 FC 2
Tipulidae
Tipula sp. 4 SH 1
CHORDATA*"™
Osteichthyes 2
TOTAL NO. OF ORGANISMS 80 20 221 15 29 82
TOTAL NO. OF TAXA 12 12 16 10 6 15
BIOTIC INDEX 7.31 7.25 7.56 5.83 6.31 6.63
I[SHANNON DIVERSITY 2.713 3.341 2.725 3.107 1.927 3.09

1 Hilsenhoff Tolerance Values (TVs) used when North Carolina Tolerance Values are not available
2 North Carolina Tolerance Values rénge from O for organisms very intolerant of organic wastes to 10 for organisms

very tolerant of organic wastes

3 FFG-Functional Feeding Group: CG=Collector/Gatherer, FC=Filtering/Collectors, SC=Scrapers, SH=Shredders,

P=Predators and Pl=Piercer
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SIMILARITY BETWEEN BEN

TABLE 4-5 '
THIC MACROINVERTEBRATE SAMPLES

UNNAMED TRIBUTARY TO LITTLE NESHAMINY CREEK - AREA A SITES
FOURTH QUARTER RESULTS

NAWC WARMINSTER, PENNSYLVANIA

Jaccard Coefficient

Sample . Sample Location :
Location ST-01 - ST-04 ST-07 ST-10 ST-12 ST-13
ST-01 0 0.333 0.333 +0.222 0.200 0.350
ST-04 0.333 . 0 0.273 0.294 0.125 0.227
ST-07 0.333 0.273 0 0.182 0.222 - 0.409
ST-10 0.222 0.294 0.182 0 0.143 1 0.316
ST-12 0.200 0.125 0.222 0.143 0 0.235
ST-13 0.350 0.227 0.409 0.316 0.235 0
Percent Similarity '
Sample Sample Location
Location ST-01 - ST-04 ST-07 ST-10 ST-12 ST-13
ST-01 0 21.3 55.2 7.5 53.8 28.2
ST-04 21.3 0 37.7 38.3 13.4 28.2
ST-07 55.2 37.7 -0 15.3 48.9 51.7
ST-10 7.5 38.3 15.3 0 6.9 419
ST-12 53.8 13.4 48.9 6.9 0 24 4
ST-13 34.2 28.2 51.7 41.9 24 4 0
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: TABLE 4-6
BENTHIC MACROINVERTEBRATE COMMUNITY
UNNAMED TRIBUTARY TO LITTLE NESHAMINY CREEK - AREA A SITES
FIRST QUARTER RESULTS
NAWC WARMINSTER, PENNSYLVANIA

Sampling Station

Taxon Tv'2| FFG® | ST-01 ] ST-04 | sT-07 | ST-10 [ ST-12 | ST-13

PLATYHELMINTHES

Turbellaria
Tricladida
Planariidae
Dugesia tigrina 1

MOLLUSCA
Gastropoda
Basommatophora
Physidae
Physa sp. 9 CG 2

ANNELIDA

Oligochaeta
Haplotaxida CG . )
Lumbricidae 1

Tubificidae w.o.h.c. 10 CG 2 - 2
ARTHROPODA :
Insecta
Trichoptera
Hydroptilidae
Hydroptila sp. : 2 Pl
Coleoptera
Psephenidae
Psephenus herricki 4 SC
Diptera
Chironomidae
Chaetocladius sp.
Cricotopus sp.
Dicrotendipes sp.
- Orthocladius sp.
Tanytarsus sp.
Psychodidae
Pericoma sp.
Tipulidae
Tipula sp. 4 SH 3

CG 1
CG :
CG 10 1 1
CG 1 '

FC 1

NHhOOOOM

CG 1

H»

TOTAL NO. OF ORGANISMS 1 1 21 - 3
TOTAL NO. OF TAXA 1 1 8 2
BIOTIC INDEX 6.24 8.67
SHANNON DIVERSITY 0 - 0 2.394 0.918

[= - I S

NG

1 Hilsenhoff Tolerance Values (TVs) used when North Carolina Tolerance Values are not available

2 North Carolina Tolerance Values range from 0 for organisms very intolerant of organic wastes to 10 for organisms
very tolerant of organic wastes

3 FFG-Functional Feeding Group: CG=Collector/Gatherer, FC=Filtering/Collectors, SC=Scrapers, SH=Shredders,
P=Predators and Pl=Piercer
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: TABLE 4-7
SIMILARITY BETWEEN BENTHIC MACROINVERTEBRATE SAMPLES
UNNAMED TRIBUTARY OF LITTLE NESHAMINY CREEK - AREA A SITES
' ' FIRST QUARTER RESULTS
- NAWC WARMINSTER, PENNSYLVANIA

Jaccard Coefficient

Sample Sample Location .
Location ST-01 ST-04 ST-07 ST-10 ST-12 ST-13
ST-01 : ' -0 0 0 0 0
ST-04 0 0 0 0 0
ST-07 0 0 0.25 0.125 . 0.091
ST-10 0 0 0.25 0.5 0.2
ST-12 0 0 0.125 0.5 0.25
ST-13 - 0 0 0.091 0.2 0.25

Percent Similarity
Sample Sample Location
Location ST-01 ST-04 ST-07 ST-10 ST-12 ST-13
ST-01 0 0 0 0 0
ST-04 0 0 0 0 0
ST-07 0 0 42.9 47.6 25
ST-10 0 0 42.9 33.3 25
ST-12 0 0 47.6 33.3 25
ST-13 0 0 25 25 25
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5.0 CONCLUSIONS AND RECOMMENDATIONS

Fourth quarter results were compared to results from the threé previous quarters.‘ it should be
noted that the first quarter was conducted while the region was in severe drought conditions and the
stream channel was subject to significant changes due to a severe flooding event between the first
and second sampling. Variations observed in field water quality parameters is primarily due to the
impacts of the flood event in Septémber 1999 and/or seasonal changes, or in the case of ST-11,
due to the location of the sample. This location is impacted by runoff from a parking area that could

influence salinity, pH, and other field parameters.

Several changes were observed in the fourth quarter sampling, particularly in the PAH levels of
stream sediments (see Section 4.1 for details). During the fourth quarter location ST-10 showed
higher levels of contamination than the other sample.locations. The average annué| concentrations
of PAHs at this location are also among the highest along the stream. In addition, PAH levels at

this station have increased each quarter.

Analytical results from the first year of monitoring indicate that metals and PAHs are present
throughout the study area, including the reference  station, at levels that exceed ecological
screening levels. The data also indicates that ‘'station11, located immediately downstream of the
outfall, exhibits the highest levels of contaminants of potential concern. This indicates that OF -1 is a
significant source of metals and PAHs into the stream.

There does not appear to be a correlation between the levels of PAHs in the seeps to the PAH
levels observed in downstream sediments. This also provides additional evidence that the PAHs
observed in the stream downstream of the seeps is primarily due to discharges from the parking

area via the outfalls.

Based on the results of the fourth quarter sampling event, no changes to the aqueous and sediment

sampling procedures are recommended.

Macroinvertebrate sampling was only conducted during the first and fourth quarterly sampling
events. The fourth quarter data indicates that the macroinvertebrate community in the
investigated reach of the tributary was dominated (at the time of the June 2000~sahpling event)
by taxa tolerant of at least moderate water pollution. Taxa generally associated with good water
quality, such as larvae of most families within the Insecta Orders Ephemeroptera (mayﬂies)',
Plecoptera (stoneflies), and Trichoptera (Caddisflies), are either absent or preseht only in very
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few numbers at all locations. Furthermore, the data shows a low macroinvertebrate community
diversity throughbut the investigated stream reach, including the reference statioh, and suggests
an unballanced community typical of impaired habitats.

While the fourth quarter data shows a localized increase in pollution-tolerant biota where the
stream passes one of the seeps associated with Area A, the data does not convincingly
demonstrate that the observed dominance by pollution tolerant organisms is attributable to Area
A. Large numbers of Cricotopus organisms were counted in the sample from ST-01, the only

sample upstream of Area A. The MBI and community diversity for ST-01 does not contrast

sharply with the other locations. It is therefore quite possible that the benthic macroinvertebrate
community observed at ST-07 and other locations in the unnamed tributary reflects contammataon

sources or other stressful conditions not associated with Area A.

The ability to draw meaningful conclusions from the macroinvertebrate data is limited by the lack
of data and a good reference station. It is therefore recommended that the benthic
macroinvertebrate sampling be continued for one additional year. ldea'lly, three rather than two
quarterly rounds of benthic macroinvertebrate sampling would help ensure that temporary
incidences of extreme conditions, such as the drought followed by flood that immediately
preceded the first quarterly round, do not limit the usability of the data. The three rounds are
recommended for spring, summer, and fall (winter data would be expected to be of lower utility).

it is also recommended that ST-03 be added to the subsequent sampling efforts. This station

- provides an additional reference location to complement ST-01. ST-03 is more similar to ST-07 _

with respect to channel geometry and flow characteristics than is ST-01. The fact that ST-03 is
downstream from Outfall 3 (OF-3) does mean that it is not a perfect reference location and
interpretation of the data may be complicated. However, this outfall does not flow continuously.
The ouifall discharges stormwater runoff from parking lots and roof drains during precipitation
events. Water chemistry for metals is similar in ST-01 and ST-03; however PAH levels are
somewhat higher in ST-03 sediments. This is most likely due to materials discharged frofn the
parking lots. PAH levels in ST-01 and ST-03 have shown increasing levels through all four
quarters. Including ST-03 should still help by providing additional, although imperfect, reference
data from a location unaffected by the two seeps or by the other outfalls and any potentlal
impacts from the other Navy IR sites.
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~Job Number ,/ 9-8144
C.L.E.A.N. Irons Location

Tetra Tec

h

Iron # NORTHING
Iron(1) 327,904.6945
Iron(2) 327,911.7293
Iron(3) 327,966.6498
Iron(4) 327,995.0506
Iron(5) 328,020.5948
Iron(6) 328,040.9440
Iron(7) 328,060.4397
Iron(8) '328,099.4571
Iron(9) 328,126.7726
Iron(10) ~  328,178.5301
Iron(11) 328,218.7371

Iron(12) 328,337.1570

2,746,623.
2,746,602,
2,746,531.
2,746,507,
2,746,470.
2,746,442.
2,746,393.
2,746,363.
2,746,329.
2,746, 256.
2,746,168.
2,746,166.

Showaltcr & Associates




Appendix B

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

Location 9/15/99 11/23/99 2/22/00 6/8/00

ST-01
ST-02
ST-03
ST-04
ST-05
ST-06
ST-07
ST-08
ST-09
ST-10
ST-11
ST-12
ST-13

flow

Mean Annual Flow Rate

0.62 017 3.53 0.00 1.08
0.84 0.38 1.47 0.57 1.09
1.35 0.73 3.53 ZA7 3.20
0.42 0.33 2.78 0.15 0.92
0.53 0.11 3.10 1.7 1.36
1.07 0.11 2.25 2.43 1.47
0.91 0.36 3.04 0.49 1.20
0.38 0.31 2.50 0.31 0.88
0.62 0.73 0.97 0.08 0.60
0.54 0.10 2.53 0.80 0.99
0.36 0.41 1.98 0.1 0.72
0.32 0.31 8.76 0.54 2.48
0.57 1.76 a0 0.21 1.41
FLOW RATE (cfs)
10.00 - —
G L o wrcmmsszssrsrsmrmsbaussslssizias oo RI FFAITISIIE ISR LS nE BT SmnE s [ = —=ST-01
Bl 4 s cnsgusesidmmnmamesbintsdasnaisnzassssrrsnanssspR-Lopddnemnrenss —— ST-02
ST-03
71 S e e bt L LR T Rl A il - % ST-.04
s EEEEEEE R E b —¥— ST-05
;e S SP R L CLLR R CRELEE —e—ST-06
© —4+—ST-07
€ 400 ¢ - ——5T-08
800 4 ----:22:-ssrssrscsenn ———ST-09
it ST-10
ST-11
1.00 e - —g = s
— — A | 5T-12
0.00 + — = ‘ >3 \ ST-13
9/15/99 11/23/99 2/22/00 6/8/00 o




Temperature (C)
NAWC Warminster Surface Water Sample Results

Location 9/15/99 11/23/99 2/22/00 6/8/00

Temperature

Mean Annual Temp.

ST-01 201 15.8 8.8 18.2 15.73
ST-02 20.1 18.7 8.3 16.5 15.15
ST-03 20.7 15.5 8.0 16.0 15.05
ST-04 20.1 16.5 7.9 16.4 14.98
ST-05 20.5 14.5 8.0 16.8 14.95
ST-06 20.7 14.4 9.1 15.8 15.00
ST-07 201 14.4 9.3 16.3 15.03
ST-08 20.5 14.5 9.4 15.0 14.85
ST-09 20.5 14.3 9.1 14.6 14.63
ST-10 19.2 131 8.8 16.4 14.38
ST-11 19.6 15.4 10.7 14.4 15.03
ST-12 19.2 14.2 79 16.3 14.40
ST-13 19.5 14.0 Y3 15.1 13.98
\
Temperature [—e—sT-01

Centigrade

5.0

0.0

9/15/99

11/23/99

2/22/00

6/8/00

—8— ST-02
ST-03
—»—ST-04
—3¥—ST-05
—8—ST-06
—4—ST7-07
——S8T-08
- 5T-09
ST-10

ST-11
ST-12

ST-13




pH

NAWC Warminster Surface Water Sample Results

Location 9/15/99 11/23/99 2/22/00 6/8/00

ST-01
ST-02
ST-03
ST-04
ST-05
ST-06
ST-07
ST-08
ST-09
ST-10
ST-11
ST-12
ST-13

6.80 6.56 7.31
6.88 6.58 7.29
7.06 6.79 7.33
7.01 6.67 712
6.97 6.91 6.85
7.07 7.01 7.27
7.08 7.01 7.29
7.08 7.04 7.34
7.28 6.98 7.29
7.29 7.16 7.39
6.87 6.73 714
7.18 6.76 6.80
713 6.29 6.51

6.59
6.90
6.67
7.09
7.23
6.93
7.35
7.13
7.02
747
7.04
6.97
6.97

Mean Annual pHPH

6.82
6.91
6.96
6.97
6.99
7.07
7.18
715
7.14
7.25
6.95
6.93
6.73

pH (Standard Units)

——ST-01

7.40 —|—ST-02
7.30 r = 2 i 7S s ST-03
7.20 T\\"\ = = —— ST-04
710 F e - —%—ST-06
7.00 % s, & & 2 —8—ST-06
6.90 & - - - = ——ST-07
T 680 4 [——81-08
6.70 1 - | ———ST-09
6.60 ST-10
6.50 ST-11
B0 d e ke R s ST-12
880 4 v rranzs ST-13
6.20 -

9/15/99

6/8/00




Specific Conductivity
Specific Conductivity (mS/cm)
NAWC Warminster Surface Water Sample Results
Location 9/15/99 11/23/99 2/22/00 6/8/00 Mean Annual SC
ST-01 0.209 0.245 0.186 0.182 0.21
ST-02 0.232 0.262 0.188 0.185 0.22
ST-03 0.268 0.274 0.193 0.181 0.23
ST-04 0.216 0.275 0.191 0.188 0.22
ST-05 0.267 0.288 0.191 0.184 0.23
ST-06 0.275 0.287 0.196 0.200 0.24
ST-07  0.214 0.295 0.197 0.217 0.23
ST-08 0.282 0.299 0.204 0.214 0.25
ST-09 0.295 0.316 0.213 0.214 0.26
ST-10  0.271 0.318 0.207 0.223 0.25
ST-11 0.622 0.460 0.537 0.388 0.50
ST-12 0.419 0.348 0.298 0.300 0.34
ST-13 0.366 0.379 0.278 0.270 0.32
r -
Specific Conductivity (mS/cm)
0 ) ——ST-01
[ ‘ —®—ST-02
(N oo S Ry N s s g E B EEm ST-03
! v —%—ST-04
BEAL 2 tmne mp 8 B R E DR e S R e T D LR £ 2 E A T Oemeg e s s K R a B m R e s —%—ST-05
' —8—ST-06
—+—ST-07
| ———ST-08
i ———ST-09
ST-10
‘ : : | ST-11
0.1 S R m E e e R e o e o BB B B R B E Fe o 2 s e o B B B R B S e 2 o e e e o s R B R B o ST-12
: ‘ ST-13
ol . . | S orid)
9/15/99 11/23/99 2/22/00 6/8/00




DISSOLVED OXYGEN

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

Location 9/15/99 11/23/99 2/22/00 6/8/00 Mean Annual DO
ST-01 6.60 6.29 11.79 6.59 7.82
ST-02 7.85 6.40 1280 8.27 7.93
ST-03 7.156 6.05 11.58 6.48 7.82
ST-04 7.89 6.65 11.80 8.19 8.63
ST-05 7.45 6.13 1257 6.53 8.17
ST-06 7.63 6.76 10.62 6.60 7.90
ST-07 6.98 6.65 10.72 7.35 7.93
ST-08 5.76 5.50 11,12 5.57 6.99
ST-09 7:51 5.33 11.04 5.50 7.35
ST-10 7.65 7.74 11.65 8.44 8.87
ST-11 6.60 4.74 6.85 4.46 5.66
ST-12 8.09 6.44 11.22 6.90 8.16
ST-13 8.44 7.80 11.55 7.45 8.81
B E—
| ——ST-01
DO (mglL) —|—ST-02
13.50 stba]
——ST-04
12.50 : = = —¥—ST-05
11.50 S : - S —8—ST-06
: —+—ST-07
10.50 A ——ST.08
4 9504 - - - - Y : NN S 5 —=——ST-09
E’ ‘ : ST-10
ST-11
ST-12
6.50 | 5113
550
4.50 - - '
9/15/99 11/23/99 2/22/00 6/8/00




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-10
ST-11
ST-12
ST-13

Turbidity

9/15/99  11/23/99  2/22/00 6/9/00

5.0 0.0 0.0 3.0

2.0 4.0 0.0 0.0

14.0 0.0 0.0 0.0

1.0 3.0 0.0 0.0

0.0 5.0 4.0 3.0

0.0 0.0 0.0 2.0

3.0 0.0 1.0 0.0

21.0 1.0 1.0 23.0

39.0 3.0 2.0 4.0

7.0 1.0 4.0 1.0

28.0 2.0 0.0 3.0

4.0 2.0 0.0 0.0

0.0 1.0 0.0 3.0

TURBIDITY (NTU)
0¥ —e—ST-01 |
T . S TR L r I T T T T oy PRy —m—ST-02
: ST-03
T P e e T4
250 - —%—ST-05
5 —e—ST-06
4R TR L VR ST-07
T e, Y. ——S8T-08
-~ 8T-09
0D+ = = = Doz = g - ST-10
ST-11

B0 S T e e ST-12
0.0 ?f’fjgit\ ST-13.

9/15/99

11/23/99

6/9/00




Salinity
SALINITY (%)
NAWC Warminster Surface Water Sample Results
Location 9/15/99  11/23/99  2/22/00 6/8/00 Mean Annual Salinity
ST-01 0.00 0.00 0.00 0.00 0.00
ST-02 0.00 0.01 0.00 0.00 0.00
ST-03 0.01 0.01 0.00 0.00 0.01
ST-04 0.00 0.01 0.00 0.00 0.00
ST-05 0.01 0.01 0.00 0.00 0.01
ST-06 0.01 0.01 0.00 0.00 0.01
ST-07 0.00 0.01 0.00 0.00 0.00
ST-08 0.01 0.01 0.00 0.00 0.01
ST-09 0.00 0.01 0.00 0.00 0.00
ST-10 0.01 0.01 0.00 0.00 0.01
ST-11 0.02 0.01 0.02 0.00 0.01
ST-12 0.01 0.01 0.01 0.00 0.01
ST-183 0.01 0.01 0.01 0.00 0.01
~—ST-01
o
SALINITY (%) . 3T.02
| |+ ST-03
| - ST-04
0.05 ' [ — | \ e ST_05
el L L e mEmE e R e m A D 2 D D SR E A mim e =SB TS S E -
god 18 i 8T8
| o 0.02 T ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘ ~=~ 8T=07
& 0.01 + — | — ST-08
Rl " -~ ST-09
S ) | ST-10
9/15/99 11/23/99 2/22/00 6/8/00 ST-11
ST-12

- ST-13
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Appendix C

Stream Flow Calculations



- CALCULATION WORKSHEET PAGE OF

CLIENT C ﬂ 2(% . | JOB NUMBER /W.?
SUBJECT
ST-o/
BASED ON DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE

Pt oo o 0 OHe

CRoss S€epaD = 70X 0512 2.9/ /%L
Ao, oo Rare s 2.9/ 4T x @ 0%/&%—

. C curﬁs




CALCULATION WORKSHEET | PAGE oF

CLIENT

(73 -))/} JO?NUMBER KO% -

| SUBJECT . yﬁ 0)/

BASED ON

DRAWING NUMBER

BY

CHECKED BY APPROVED BY DATE

- — = - - -

y

/?vz. Lo = . Jﬁ[%ﬁt'

Choss Searoo Brar: 0. 87 ﬂ

[l iy - c}.m ﬁ/L»ro.zr///&‘:
0.5 # e

f /%L,J jﬂ-ﬂ)- /(/ﬁ /zm/w;—ﬁlf



e

CALCULATION WORKSHEET } g PAGE oF_

CLIENT JOB NUMBER (
\ (fo2¢2 §FF 3
SUBJECT ’
S 7T- 03 ’
BASED ON DRAWING NUMBER
BY " |CHECKED BY APPROVED BY DATE

e e 2 Bl

-

Choss SEer fpep - -j, 3y 4 | -
/60&) /Zﬁ%: 33)’#6( o),ﬂ//%/f( =
T ets




dALCULATION WORKSHEET PAGE OF

CLIENT JOB NUMBER
- (F2252 SIS
SUBJECT 4 ] .
570N .
BASED ON DRAWING NUMBER
BY ] CHECKED BY APPROVED BY DATE

@U 7 ,2,@3@ XOJ_i’ 7£/L X 0./8 %//?( -

N




CALCULATION WORKSHEET PAGE OF
CLIENT CroL r 7/ ' JOB‘NUMBER 0/ 73

SUBJECT s o5

BASED ON DRAWING NUMBER

BY CHECKED BY APPROVED BY DATE

Ao, Few 2a7% /.V///ef

’ 2
o377 . /12 #

2 /. '
/.ZZ#X /%/}/ﬂ( - L7/ (ﬂ\p



. CALCULATION WORKSHEET _ ' PAGE oF

CLIENT c JOB NUMBER
7O 252~ 4 &f2
SUBJECT _
S7- o4
BASED ON DRAWING NUMBER
BY ' CHECKED BY APPROVED BY DATE

éouJ %24(/77 : 0.9F /f'/fé"( )
¢ . , ‘ 2
/;lﬂe'»'- | Y67 x 053 = ). v8 #

ﬁw : Z.Yfﬁlx a;”ﬁ//%z - .92, Vj’CA




CALCULATION WORKSHEET , PAGE oF

CLIENT . (,ﬁé !/L JOB NUMBER Mj
SUBJECT

ST 07
BASED ON : DRAWING NUMBER

BY CHECKED BY APPROVED BY DATE

&u %?0(//7: O,Iéjg//e(

5)/2/)7-: - . ?/%x 007 /7 X ﬁ.éj%/(g -
0. 49 ¢Ls




CALCULATION WORKSHEET ' l PAGE OF

CLIENT mz r 2 JOB NUMBER | . /f%

SUBJECT g g
BASED ON DRAWING NUMBER
BY . CHECKED BY APPROVED BY DATE .

'/}!/‘_VL-'Zuo/v:‘ /.0

i

i

1

i

1

1

N

|

e
| i

Sow foprs 5 Q.5 H X 0,)2J’ "y /a%@: 1
0. 303 s ]

| . i

i
1
1
1
1
I




CALCULATION WORKSHEET PAGE OF

CLIENT _ JOB NUMBER
(7223 ¢
SUBJECT 7' O 9
BASED ON : DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE

gﬁ&/’ gvﬂ%Xﬁ,f#Xﬁ,Q}Q%/g —

oY efs




CALCULATION WORKSHEET ‘ PAGE

OF
CLIENT JOB NUMBER
v 252 V. e
SUBJECT
ST - /0 |
BASED ON DRAWING NUMBER

BY

CHECKED BY APPROVED BY DATE

/%0(,1" SO X OB X 053 %’( -

5
o. 770 /%/“ |

ﬂZoc./77 . o533 %



CALCULATION WORKASHEET

PAGE OF

—

7
/
| 0.39

— ~ ~

CLIENT : JOB NUMBER
(7Ver2 588 7
SUBJECT 5 / / :
BASED ON : DRAWING NUMBER
BY CHECKED BY APPROVED BY * |DATE
/7
Y. 75

Lo s L7 X 033 LA X 0.068 ///,(

0. 11 s

Y tlociry Oﬁjﬁ%ﬂ’f

-—
-



CALCULATION WORKSHEET PAGE OF

CLIENT JGB NUMBER
| T2 58z
SUBJECT X
' ST - /2 —
BASED ON ' _ DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE

yiLoc7 < OIZ)’)/%/VC

/Z/de/ c bl B x 02 X.a,)ﬁ’// [P =

0.-5/% @7% |




CALCULATION WORKSHEET _ . PAGE OF
CLIENT . (0] MBER :
| P28 - e £ FE3
SUBJECT -§~7/ !
. — /3
BASED ON ’ DRAWING NUMBER
BY CHECKED BY APPROVED BY '|DATE

0y ¢
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Appendix D

Sample Logs



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

page [ of /

Project Site Name: NAWC Warminster Sample ID No.: SeD-o0/-0¥¢
Project No.: CTO252 Sample Location: S7 -0/

- ‘ Sampled By: ﬁ

[X] Stream . . ' C.0.C. No.: '

[l Spring

[l Pond ' Type of Sample:

[ Lake ' X] Low Concentration

[ Other: [ High Concentration

[] QA Sample Type:

pH

Y7 Visual | Standard| mS/cm | Degreesc |  NTU mg/l % NA
Sl g 4.57]0.02 Fi oo

~

Analysis Preservative Container Requirements Colle(?t?d
PAH | 4c 1 L. Glass amber , 1
TOC . H2804 250 ml poly 1
Total Metals except Hg and Hardness ) HNO3 500 ml poly 1
Ultra Clean Mercury 4C 500 ml. Clear glass 1

Clae, N Omms o (o )
Crien Poae Mﬁ// |
on ‘f%wm %%f“-

| Signature(s):
MS/MSD "




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page / of )

[] Subsurface Soil
[X] Sediment
[] Other:

Project Site Name: NAWC Warminster
Project No.: CTO252
[] Surface Soil

Sample IDNo.: JD-0r-eY¢Q
Sample Location: ST/
Sampled By: Y d
C.0.C. No.:

Type of Sample:
[X] Low Concentration

[ QA Sample Type:

[l High Concentration

————

Monitor Reading (ppm): 0.0

Date: Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: ! 1/’1,\{ 2
Method: SS Trowel /- { | ﬁ/ /% )é D/Z gf &&\,«/‘6 / :// f

Date: Time Depth

Color

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

Method:

Monitor Readings

(Range in ppm):

Analysis

Container Requirements Collected Preservative
PAH/Metals 8 0z. Clear glass widemouth 1
TOC 4 oz. Clear glass widemouth 1
Grain Size 60 ml. Clear glass widemouth 1
Ultra Clean Mercury 16 oz. Clear glass widemouth 1

AP
MS/MSD

Duplicate ID No.:

S L

Signature(s):




Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET

Page_lof ¢

Project Site Name:

NAWC Warminster

Project No.:

CTO252

(X] Stream
[l Spring

[l Pond

[l Lake

[] Other:

[ QA Sample Type:

Visual

pH
Standard

mS/cm

Degrees C

Sample IDNo.: S§7)-02-0¥Y ¢4 .
Sample Location: STz '
Sampled By: A

C.0O.C. No.:

Type‘of Sample:
X] Low Concentration
[l High Concentration

) Salinity -
mg/l %

Turbidity
NTU

NA -

| 6. 70

O.0| 57)7| o.©

Analysis

Preservative

Container Requirements Collected

PAH 4C 1 L. Glass amber ‘ 1
TOC H2504 250 ml poly 1
Total Metals except Hg and Hardness " HNO3 500 ml poly 1
Ultra Clean Mercury 4C 1

500 ml. Clear glass

MS/MSD

Signature(s):




E Tetra Tech NUS, Inc.

SOIL & SEDIM‘ENT’ SAMPLE LOG SHEET
pag _/ of / _

Project Site Name:

[l Subsurface Soil
[X] Sediment
[} Other:

NAWC Warminster
Project No.: CT0252
[I Surface Soil

Sample IDNo.: SP -02-oY &
Sample Location: ST-02
Sampled By: 6
C.0.C. No.:

Type of Sampie:
[X] Low Concentration

[ QA Sample Type:

[1 High Concentration

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

: £7
Time: I /f/?

Saly Gy of Sad

8/&»0\

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

Method:

Monitor Readings

(Range in'ppm):

Analysis

Container Requirements Collected Preservative
PAH/Metals 8 oz. Clear glass widemouth 1
T0C 4 oz. Clear glass widemouth 1
Grain Size 60 ml. Clear glass widemouth V 1
Ultra Clean Mercury 16 oz. Clear glass widemouth 1

OBSERVATIONS / NOT

MS/MSD Duplicate ID No.:

RVAT A/{) | W /T ) Zf/z‘@ }~C 5

Aﬁg 9[%7 o }

Signature(s):




@ Tetra Tech NUS, Inc. -~ SURFACE WATER SAMPLE LOG SHEET

q

Project Site Name:

NAWC Warminster

Project No.:

[X] Stream
[l Spring
[l Pond

[l Lake

[] Other:

Page_/(!»f
I
Sample ID No.: St ~03-0¥p
Sample Location: ST o2
Sampled By: e+ |
C.0.C. No.:

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

[ QA Sample Type:

: . pH
Time: ' 1YY Visual | Standard| mS/cm | Degrees C NTU mg/l %

Vethod gi,;wm A f47 oart| Jpol oo | 6 ¢p o0

Analysis Preservative T Container Requirements Colliected
PAH , . 4C 1 L. Glass amber i1
TOC H2504 250 m poly 1
Total Metals except Hg and Hardness HNO3 500 mi poly I
Ultra Clean Mercury . 4C 500 ml. Clear glass : ‘ ': 1

, |
Sor Sy

1
(
!
.
i
|
[
i
|
i
i
!
i
!
i

Signature(s):

MS/MSD Duplicate ID No.:




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[ QA Sample Type:

[] Subsurface Soil
[X] Sediment
] Other:

Page_'/ of /
Project Site Name: NAWC Warminster Sample IDNo.:  S))-03-0¥¢@
Project No.: CT0252 Sample Location: . f7-0%°
Sampled By: ZH
[] Surface Saoil C.0O.C. No.:

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

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

Time: N2 Esd

’I

(e B

52‘1 4/ N/ K/&ue/

Date:

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

Method:

Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected Preservative
PAH/Metals 8 oz. Clear glass widemouth . 1
TOC 4 oz. Clear glass widemouth 1
Grain Size 60 mi. Clear glass widemouth 1
Ultra Clean Mercury 16 oz. Clear glass widemouth 1

MS/MSD

){/u ), prwT

Duplicate ID No.:

S ﬁ/ﬂ»]

Signature(s):




L3

Tetra Tech NUS, Inc.

SURFACE WATER SAMPLE LOG SHEET

Page_’"of ¢

Project Site Name:

NAWC Warminster

Project No.:

CT0252

[X] Stream
[l Spring

[] Pond
[l Lake b

[l Other:

[] QA Sample Type:

Sample ID No.: (4o e¥@
* Sample Location: r-o¥

Sampled By: ot

C.0.C. No.:

Type of Sample:
X] Low Concentration
[ High Concentration

Date:

AEZE

Color

pH

Turbidity

.

Time: /317 Visual . | Standard| mS/cm | Degrees C NTU mg/l NA
Depth: - -
Vethor e (b | 709\ 08| 1 | © | R |0l
SAMP CTION INFORMATIO

Analysis B Preservati;e Container’'Requirements Eollected
PAH 4C 1 L. Glass amber : 1 '
TOC H2S04 1250 ml poly 1
Total Metals except Hg and Hardness HNO3 S00 mi poly 1
Ultra Clean Mercury 4C 500 ml. Clear glass 1

MS/MSD Duplicate ID No.:

[‘ée%l/ /k/ > C//))/Lf
/g,lcw»). fhewe o B

Q(’ SJ\/«/@)

Signature(s):




'& Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET
' ' ' Page__’ of L_
Project Site Name: - NAWC Warminster Sample ID No.: - @?W?
Project No.: CT0252 Sample Location: 5T-04
Sampled By: H
[] Surface Soil : : C.0.C. No.:
[l Subsurface Soil’ :
[X] Sediment Type of Sample:
[] Other: . [X] Low Concentration
[l QA Sample Type: [] High Concentration
GRA '

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

Time: /1323

Method: SS Trowel e /2;2 or S\A}JO £ 52 AS/

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

Method:

Monitor Readings

(Range in ppm):

Analysis Container Requirements . Collected Preservative
PAH/Metals 8 0z. Clear glass widemouth 1
TOC ) 4 oz. Clear glass widemouth 1
Grain Size - 60 ml. Clear glass widemouth 1
Ultra Clean Mercury 16 o0z. Clear glass widemouth 1

[OBSERVATIO

Mo FFD Letdines S\ ee 9/(/9,7

| Signature(s):

MS/MSD Duplicate ID No.:




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

Page / of _/

[ QA Sample Type:

[I High Concentration

Project Site Name: NAWC Warminster Sample ID No.: JU -or- 0&/@
Project No.: CTO252 Sample Location: ff—,OJ/ )
4 Sampled By: EH

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

[} Spring

[l Pond Type of Sample:

[l Lake X] Low Concentration

[l Other:

_pH Turbidity : Salinity
Visual Standard] mS/cm | Degrees C NTU - mg/l % NA
.23 049 | #.8 | 30 | 457 |0-©O

Analysis Preservative Container Requirements Collected
PAH 4C " |1 L. Glass amber 1
TOC H2504 250 ml poly 1
Total Metals except Hg and Hardness HNO3 500 ml poly 1
Ultra Clean Mercury 4C 500 ml. Clear glass 1

MS/MSD

Duplicate ID No.:

See Sorvey

Signature(s):




'ﬂ: Tetra TechNUS, Inc. ~ SOIL & SEDIMENT SAMPLE LOG SHEET
‘ ' Page _‘of '
Project Site Name: NAWC Warminster ’ Sample IDNo.: S) -or- o¥Ye
Project No.: ‘ CTO252 Sample Location: ST
- Sampled By: e
[ Surface Soil C.0.C. No.:
[ Subsurface Soil
[X] Sediment Type of Sample:
[] Other: : [X] Low Concentration

[l QA Sample Type: [} High Concentration

Date: 6/ /o Depth Description (Sand, Silt, Clay, Moisture, etc.)
Time: = J27 %

Method: SS Trowel s ‘ 2{9, ?V-\_ ;/%;10 ,N/ 7/@(? LT‘

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

Method:

Monitor Readings

(Range in ppm):

Analysis Container R:;uirements Collected Preservative
PAH/Metals - 8 oz. Clear glass widemouth 1
TOC 4 oz. Clear glass widemouth 1
Grain Size 60 ml. Clear glass widemouth 1
Ultra Clean Mercury 16 oz. Clear glass widemouth ' 1

/\/o 7 5‘ | See ij(/&7

Signature(s):

MS/MSD Duplicate ID No.:




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

[ QA Sample Type:

[I High Concentration

Page_  of _
Project Site Name: * NAWC Warminster Sample ID No.: St b0 YR
Project No.: CT0252 Sample Location: Sr-06
Sampled By: 4

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

[l Spring

[l Pond Type of Sample:

[l Lake X] Low Concentration

[1 Other:

: ‘ Turbidity Salinity
Time: Jyvl Visual |Standard| mS/cm | Degrees C NTU mg/l % NA
Depth: " -
: ¢ 1,93 g | 2.0 | 440

Analysis

4ac

Preservative Container Requirements Collected
PAH 4C. 1 L. Glass amber 1
TOC H2504 250 ml poly 1
Total Metals except Hg and Hardness HNO3 500 ml poly 1
Ultra Clean Mercury 1

500 ml. Clear glass

'MS/MSD | Duplicate ID No.:

(s o 0dons
Caced  frene O/JJ%«’/W leo

See S,

Signature(s):




'H: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET
Page__’_ of/__
Project Site Name: NAWC Warminster Sample ID No.: SD-06-Y
Project No.: - CTO252 Sample Location: sr-b
Sampled By: &

[] Surface Soil C.0.C. No.:

[I Subsurface Soil

[X] Sediment . ' Type of Sample:

[] Other: [X] Low Concentration

[l QA Sample Type: . [I High Concentration

Date: ( Description (Sand, Silt, Clay, Moisture, etc.)
Time: Yyref ‘ - :
Method: SS Trowel : 0 - (%/ Bﬂ, 7() \96/}(# (Qa/f( ‘S‘&,.,f (,.,/ 0/07
Monitor Reading (ppm): 0.0 ‘
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected Preservative
PAH/Metals : 8 oz. Clear glass widemouth 1
TOC 4 oz. Clear glass widemouth 1
Grain Size 60 ml. Clear glass widemouth 1
Ultra Clean Mercury ) 16 oz. Clear glass widemouth 1

A b Do See L;ué/ |

Signature(s):

MS/MSD Duplicate ID No.:




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

Page_/ of __/

Project Site Name:
Project No.: -

[X] Stream
{1 Spring
[l Pond

1 Lake

[} Other:

NAWC Warminster

CT0252

Sample IDNo.: S¢o -©7- 9?/? '

Sample Location: ST-07)
Sampled By: Yy /4 .
C.0.C. No.:

Type of Sample:
X] Low Concentration
[ High Concentration

N N IR B N D A Ay A s D B B BN BN BN e =N Ea

[l QA Sample Type:

Date: p

Temp. Turbidity Salinity
Time: TS , Standard| mS/cm | Degrees C NTU mg/l % NA
Depth: O. 2 p
ol gmw,;ﬂ# LT g\ 765 | 0-0 |7 35| 0@
Analysis Preservative Container Requirements Collected
PAH 4C " |1 L. Glass amber 1
TOC H2S504 250 mi poly 1
Total Metals except Hg and Hardness HNO3 500 mt poly 1-
500 ml. Clear glass 1

Ultra Clean Mercury 4C

CC&W/ /[/,):. 0)//1}) o

ONMVEE Hagpe  on)

Ber7om

(S;( 5;/%67

Signature(s): »

A)’J/f 048



'n: Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET
' Page=/ of_/_
Project Site Name: NAWC Warminster Sample IDNo.: S)- ¢7-© 7/{
Project No.: CT0252 » Sample Location: St —-—07
Sampled By:

[} Surface Soil - C.0.C. No.: -

[I Subsurface Soil

[X] Sediment Type of Sample:

(] Other: _ [X] Low Concentration

[l QA Sample Type: ‘ [l High Concentration

— w——

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

Time: nre
wocssow | OV \ Yyl K| Soat of s/

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

Method:

Monitor Readings

(Range in ppm):

__Analysis Container Requirements Collected Preservative
PAH/Metals 8 oz. Clear glass widemouth 1
TOC 4 oz. Clear glass widemouth 1
Grain Size - 60 ml. Clear glass widemouth 1
- Ultra Clean Mercury 16 oz. Clear glass widemouth 1

Jee LQm?

MS/MSD uplicate ID No.;

SO-Y 04




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

Date:

[ QA Sample Type:

Page [ of /__
Project Site Name: NAWC Warminster Sample ID No.: Sl -0f-0¥Y
Project No.: CTO252 Sample Location: S7T-cf~
Sampled By: cH

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

[l Spring

[} Pond Type of:Sample:

[l Lake X] Low Concentration

[l Other: [I High Concentration

Color

Turbidity

Analysis

Preservative

472 pH Salinity
Time:  ///0 Visual | Standard| mS/cm | Degrees C NTU mg/l % NA
Depth: /.y " W4 / ~ —
Method: Bor72can € 7:;/;.6’ . 7.3 00 | o | 250 5707 <
SAMPLE Ci TION/INFORMATHK

Container Requirements

Collected

PAH 4C 1 L. Glass amber 1
TOC H2S04 250 ml poly 1
Total Metals except Hg and Hardness HNO3 500 ml poly 1

4C 500 ml. Clear glass 1

Ultra Clean Mercury

70//(1// / / ; A/ tgﬁwﬂ
Mo Ovons

MS/MSD Duplicate ID No.:




—~

'“; Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET
- Page_/ of _L
Project Site Name: NAWC Warminster Sample IDNo.: SO-Of - o¥¢
Project No.: - CT0252 Sample Location: ST e .
- Sampled By: = H
[l Surface Soil C.0.C. No.:
{] Subsurface Soil '
[X] Sediment Type of Sample:
[} Other: [X] Low Concentration
[ QA Sample Type: [l High Concentration
GRABISAMP
Date: { (o Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

:Aiz:;d: ss Trowg//’Z/‘ o.5 % J-be - 7r<y 54’\/1'/3 o«/ (://’

Monitor Reading (ppm): 0.0
COM P

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

Method:

Monitor Readings

(Range in ppm):

NFO
— Analysis Container Requirements Collected Preservative
PAH/Metals 8 0z..Clear glass widemouth 1
TOC 4 o0z. Clear glass widemouth 1
Grain Size 60 ml. Clear glass widemouth 1
Ultra Clean Mercury 16 oz. Clear glass widemouth 1

| /(/a PID > &hctctans Ses JD/L«/@7

Signature(s):

MS/MSD




@ Tetra Tech NUS,inc. ~ SURFACE WATER S’AMPLE LOG SHEET

Page_/ of /_

Project Site Name:

NAWC Warminster

Project No.:

CTO252

[X] Stream
(1 Spring
{1 Pond

[] Lake

[} Other:

Sample IDNo.: S~ 0F-ovg
Sample Location: S7 ~/F
Sampled By: e
C.0.C. No.:

Type of Sample: ’
X] Low Concentration

[ QA Sample Type:

[I High Concentration

Date: i Color pH Temp. Turbidity Salinity

Time: Jo:4Y Visual | Standard] mS/em | Degrees C NTU mg/l % NA
Depth: 0. K Tur(;'/ : -

Method: 7. r7ourmet e | 29t 6o /e é Fo | s 0. O

Analysis

Preservative

Container Requirements

Collected

PAH 4C 1 L. Glass amber 1
TOC H2504 .1250 ml poly 1
Total Metals except Hg and Hardness HNO3 500 ml poly 1
Ultra Clean Mercury ' 4C 500 ml. Clear glass 1

MS/MSD Duplicate ID No.:.

Z///u// //7 l/ 'gﬂn‘/n (/,//L
@/M//\ /g//;,ae on BZ/-
/&/a Ovrons

S S




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_/_of /_

[] Subsurface Soil
[X] Sediment
[}] Other:

Project Site Name: NAWC Warminster Sample ID No.: SQ-05-0YQ
Project No.: Sample Location: Sr-of
Sampled By: E.f
[] Surface Soil C.0.C. No.:

Type of Sample:

[X] Low Concentration

[ QA Sample Type:

[ High Concentration

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

Time: /9 v9
Method: SS Trowel

o Lo foron s

4aw/f»/fajf g%

Monitor Reading (ppm): 0.0

Date: Time

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

Method:

Monitor Readings

(Range in ppm}):

Ultra Clean Mercury

16 oz. Clear glass widemouth

Analysis Container Requirements Collected Preservative
PAH/Metals 8 oz. Clear glass widemouth 1
TOC 4 0z. Clear glass widemouth 1
Grain Size 60 ml. Clear glass widemouth 1
1

MS/MSD

/(Z) /7]2 26’7?7311%)’

Dupilicate ID No.:

Sec

ﬁu<‘7

Signature(s):




1%' Tetra Tech NUS, Inc.  SURFACE WATER SAMPLE LOG SHEET

Page=_i of _7

Project Site Name:

NAWC Warminster

Sample IDNo.: JQ ~/o- oY &

Project No.:

'~ CTO252

Sample Location: O

[X] Stream
‘1 [l Spring
[} Pond

[} Lake

[} Other:

Sampled By: _’fp

C.0.C. No.: '

~ Type of Sample:

X] Low Concentration
[l High Concentration

[] QA Sample Type:

pH Salinity

/0o Visual | Standard| mS/em | DegreessC | NTU mg/l % NA

Depth: 0.1 4 ) m -
Method: /fnsvge, s é(z(’m 100 Jo-rd | J6. 1.0 | @ 4|2 ©

SAM

Analysis Preservative Container Requirements Collected
PAH 4C J1 L. Glass amber : 1
TOC H2504 250 m! poly 1
Total Metals except Hg and Hardness HNO3 500 mi poly 1
Uitra Clean Mercury 4C 500 ml. Clear glass 1

MS/MSD

Duplicate ID No.:

’e ;'.m/ Mo Oons

See

ﬁ/'ﬂ; -




Tt

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

1

[ QA Sample Type:

[] -Subsurface Soil
[X] Sediment
[] Other:

Type of Sample:

[X] Low Concentration
[l High Concentration

Page_ of__/
Project Site Name: NAWC Warminster Sample DNo.: Sp -/0-c¥¢
Project No.: CT0252 Sample Location: YT
Sampled By: Y73
[1 Surface Soil C.0.C. No.:

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

Time:

0.5

72{/ g g//:/&\

iy of Se™

Déscription (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

——

Analysis Container Requirements Collected Preservative
PAH/Metals 8 oz. Clear glass widemouth 1
TOC 4 oz. Clear glass widemouth 1
Grain Size 60 ml. Clear glass widemouth 1
1

Ultra Clean Mercury

16 oz. Clear glass widemouth

MS/MSD

Duplicate ID No.

5@8 Lg;fi/é 7




'H:l Tetra Tech NUS, Inc.  SURFACE WATER SAMPLE LOG SHEET

I}

Page __=/_ of 7

Project Site Name:
Project No.:

[X] Stream

[1 Spring

[l Pond

"[] Lake

[] Other:

[ QA Sample Type:

NAWC Warminster Sample ID No.:
" . CTO252 Sample Location:
‘ Sampled By:
C.0.C. No.:
Type of Sample:

Sw-/ -o{®

s7 -1

Lo

X] Low Concentration
[} High Concentration

Color pH S.C. . Temp. Turbidity DO Salinity Other
Visual _|Standard| mS/em | Degrees C NTU mg/l % NA
CLER | 7,04 MMy | 3o Y6 | 9-9

Analysis

Preservative

Container Requirements

Collected

PAH " 4C 1 L. Glass amber 1
TOC H2S04 250 ml poly 1
Total Metals except Hg and Hardness HNO3 500 ml poly 1
Ultra Clean Mercury 4C 1

500 ml. Clear glass

5[(:777‘—‘ No O&MI'
o (e fr Sve
Oornee ¢ ng ﬂum’_ o b’,mM

ﬂfD /ﬂc«/@\r :

Duplicate ID No.:

Somg g rq

/3/&0/»\

ﬁ'};" f/,wc 7




'|!b Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET
Page_ ofL__
Project Site Name: : NAWC Warminster Sample ID No.: §D -/ - oYy
Project No.: CT0252 Sample Location: 3T -1}
- L Sampled By: ¢.H.
[] Surface Soil C.O0.C. No.:
[] Subsurface Soil
[X] Sediment Type of Sample:
(] Other: [X] Low Concentration
[] QA Sample Type: [l High Concentration

Date: 6 /P/co
Time: yeans 4

Method: SS Trowel _ .0 . '
Monitor Reading (ppm):ﬁe’/. 2 / &O""r) /L/’ﬂf{ S;‘r".’) ‘*’/&C ve //' ’(7/*

G

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

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

Method:

Monitor Readings

(Range in ppm):

Analysis Container Requirements Collected Preservative
PAH/Metals 8 oz. Clear glass widemouth 1 ‘
TOC 4 oz. Clear glass widemouth 1
Grain Size 60 ml. Clear glass widemouth : 1
Ultra Clean Mercury ’ 16 o0z. Clear glass widemouth - ‘ 1

’/»":D z / 3/%)/\,. fa Q},{/§7

Signature(s):
Duplicate ID No.:




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

Page _/ of 4

Project Site Name: NAWC Warminster Sample IDNo.: St~ /) - oKX
Project No.: CTO252 Sample Location: =~ ¢7 -2
' ' Sampled By: Y 7

{X] Stream C.0.C. No.:

[l Spring

{1 Pond Type of Sample:

[l Lake X] Low Concentration

[} Other: [] High Concentration

[} QA Sample Type:

pH Turbidity Salinity

Visual

Standard

mS/cm

Degrees C

NTU

mg/l

%

NA -

6.97

0-30°

/6.3

0.0

6.70

0.

o

Analysis Preservative Container Requirements Collected
PAH . : 4C 1 L. Glass amber : 1
TOC ' H2S04 \ 250 ml poly 1
Total Metals except Hg and Hardness HNO3 500 ml poly 1
Ultra Clean Mercury 4C 500 ml. Clear glass 1

Crewn, po Cons,

YW ﬂ/ﬂ?
O € Lage focre |

C ﬁzcw ﬁg.rram.

Signature(s):

MS/MSD Duplicate iD No.:




E Tetra Tech NUS, Inc.

-SOIL & SEDIMENT SAMPLE LOG SHEET

[] Subsurface Soil
[X] Sediment
[] Other:

[ QA Sample Type:

Page_(_ of_T_
Project Site Name: NAWC Warminster Sample ID No.: SO-/ 2~ &VCQ
Project No.: CT0252 Sample Location: ST 42
Sampled By: V. ria
[] Surface Soil . C.0.C. No.:

Type of Sample:
[X] Low Concentration
{1 High Concentration

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

——

_5/4\7\/0 w/ 5@7/

Color

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

Method:

Monitor Readings

(Range in ppm):

COLLECTION INFORMATIO

Container Requirements

Analysis Collected Preservative
PAH/Metals 8 02. Clear glass widemouth 1
TOC 4 oz. Clear glass widemouth
Grain Size

Ultra Clean Mercury

1
60 ml. Clear glass widemouth 1
16 oz. Clear glass widemouth 1

MS/MSD

Duplicate ID No.:

/25% A




{ |

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

[] QA Sample Type:

Date: 5;3;90 Color pH S.C.

Page;L of /|
Project Site Name: NAWC Warminster Sample ID No.: Sto-13-09Y%
Project No.: CTO252 Sample Location: ST-12
Sampled By: & H

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

[l Spring

[] Pond Type of Sample:

[} Lake X] Low Concentration

[] Other: [} High Concentration

Temp. Turbidity DO Salinity Other
Time: 091y Visual | Standard| mS/em | Degrees C NTU mg/l % NA .
Depth: Ls " - _
eLenn | 6.9710.2700 /5.0 20|94 | o0

Analysis’ Preservative Container Requirements Collected
PAH 4C 1 L. Glass amber 1
TOC H2S04 250 ml poly 1
Total Metals except Hg and Hardness HNO3 500 ml poly 1
Ultra Clean Mercury 4C 500 ml. Clear glass 1

MS/MSD Duplicate ID No.:

Clemr Ne Odops

fﬂﬁ’?«//)» /D/?{ l//dd./é7 Q,z 1/{ %

1 Signature(s):




'm Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET
Page_ /of !
Project Site Name: © NAWC Warminster : Sample ID No.: SD-/3-0Y¢
Project No.: CTO252 , Sample Location: ST-13
Sampled By: -,

[] Surface Soil ' C.0.C. No.: ‘

] Subsurface Soil

[X] Sediment Type of Sample:

[] Other: [X] Low Concentration

[ QA Sample Type: {] High Concentration

5305

Date:

Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 092y : . :
Method: SS Trowel yARY ' 2,7_ /ﬁlt . b . ﬁ‘,uc 4/)—,,\/_40 d/h/Cu ok S:ur'

Monitor Reading (ppm): 0.0

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

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATIO

Analysis Container Requirements Collected Preservative
PAH/Metals 8 oz. Clear glass widemouth 1
TOC 4 oz. Clear glass widemouth 1
Grain Size : . 60 ml. Clear glass widemouth 1
Ultra Clean Mercury . 16 oz. Clear glass widemouth 1

OBSERVATIONS / NOTE

, /\/0 PID  devouses > z?/%z,éﬂ?w"i’b Sar ,(;,m 7

Signature(s):

MS/MSD Duplicate ID No.:




'& Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET
' Page_ /[ of/ _
Project Site Name: NAWC Warminster Sample ID No.: ST-o0r1-oY¢
Project No.: - CTO252 Sample Location: $-0). '
Sampled By: A7

[X] Surface Soil C.0.C. No.:

[] Subsurface Soil

] Sediment Type of Sample:

f] Other: [X] Low Concentration -

[] QA Sample Type: -

[ High Concentration

Depth Description (Sand, Silt, Clay, Moisture, etc.)
Time: 7'/ /(77 :
Method: SS Trowel %/ g / / f k
Monitor Reading (ppm): é\/ d iy acfc /

Date:

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

Method:

Monitor Readings

(Range in ppm): -

Analysis Container Requirements Collected Premive
PAH/Metals 8 oz. Clear glass widemouth 1
TOC 4 0z. Clear glass widemouth 1
Grain Size 60 ml. Clear glass widemouth o 1
Ultra Clean Mercury 16 oz. Clear glass widemouth 1

lci
MS/MSD

Duplicate ID No.:

A Gl

C7 =07 ﬁé/c

Signature(s):




ey

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page =[_ of

Project Site Name:
Project No.:

{X] Surface Soil
[I Subsurface Soil
[} Sediment

[l Other:

[ QA Sample Type:

-NAWC Warminster

CT0O252

Samplé ID No.: S5 -o)-o¥y
Sample Location: s$5-02
Sampled By: V.rd
C.0.C. No.: .

Type of Sample:

[X] Low Concentration
[ High Concentration

Date:

Depth

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

Time:

(v}
777

(72
J2lf

Method: SS Trowel

Monitor Reading (ppm): 0.0

ﬂ/&(ﬁ/

Sorr (o

Date:

Time Depth

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

Method:

Monitor Readings

(Range in ppm):

Preservative

Container Requirements Collected

PAH/Metals 8 oz. Clear glass widemouth 1 -
TOC 4 oz. Clear glass widemouth 1
Grain Size 60 ml. Clear glass widemouth . 1
Ultra Clean Mercury 16 oz. Clear glass widemouth 1

MS/MSD Duplicate ID No.:
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IVALLEY

] FORGE

cyoo 2000

1 LABORATORIES, TNC,

Geotechnical

Ingineering

" Construction

'ugllity Control

Laboratory -
Testing

lDT and

Related Services

vlesearch and

Special Studies

nvironmental
ngineering

ransportation
nd Traffic
ngineering

]

I Fax (610) 688-8143

SOIL LABORATORY TEST REPORT 6-6

Project No. 99143
July 5, 2000

Attention: Mr. Garth Glenn
TetraTech NUS
600 Clark Avenue, Suite 3
King of Prussia, PA 19406-1433

Re: CLEAN Contract N62472-90-D-1298, CTO No. 0252
Naval :Air Warfare Center (NAWC)
Warminster, PA

Sampleg Received: On 6/13/00 - 14 jar\samples, designated

SD-01-04Q to SD-13-04Q.

Testing Completed: ‘(See attached Work Order)

Test Standard
! )
Particle-Size Analysis D422

(Sieve and Hydrometer)
Results:

The results of the particle-size analysis are graphically
depicted on the attached gradation curves. Also enclosed is
the hard copy date package. If you have any questions about
this report, please call.

Sincerely,

Jeffrey W. Rosengarten
Geotechnical Engineer

JWR:1lcw

6 Berkeley Road, Devon, PA 19333-1397 o

www.valleyforgelabs.com ¢ engineers@valleyforgelabs.com

Engineering Consultants Since 1967

(610) 688-8517



CHAIN OF CUSTODY RECORD
PROICTNO. SITE NAME: — :
pLE e 3
SAMPLERS ( URZ): - NO. 3
| CON- N REMARKS
TAINERS 3
“‘,‘,},‘?" /comp | Gras STATION LOCATION »
S0d| 6/?/» MY V]| -0l -0/¢ / Lopo Sec
Spo2 é/%o i1 v A SD-0)- /¢ L

3003 [/1/9 /Y73 v/ SH-03.- 0‘/?
JooY 6// 3B / -(:/)'”)/’0‘/9'7‘
s lefelnn VA Sh-or- 0¥ 8

/
[
[
/
o0 // pi] v S - o¥ ¢ =
/
/
/
/
/
/

N\

AN

N

P A V. S)-gF - o/

Sk -Wo v l// Sp-08 - a;/?)
M_i‘r/ 2 l// SH—0 94— 0}/,?
D0 |(fh" S)-f0 —OYY

N

4

y4

20/ 6/!/00 Sl V¥ Sh) - 0‘/{1

o lifplosnl 1V Do - oy
—

%‘?‘

/

/

[

[

11 __ | |

Al ]
/

/

/

/

/

/

1A D13 - o) | 4
)
RELINQUISH RE): DATE | TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY(SIGNATURE):
, f Lffel)y%0] ' l
amnodlsn}n\s_v,pﬁcununz): "DATE / TIME: | RECEIVED BY (SIGNATURE): RELINQUISHED BY {SIGNATURE): DATE / TIME: | RECEIVED BY(SIGNATURE): -
RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED FOR LABORATORY BY DATE / TIME: | REMARKS; |
: - - /9/-
l (SIGNATURE) l 5 Jgj’ GeDg 94 /o) 8

Order No. 70440 (0693)



UNIFIED SOIL CLASSIFICATION

COBBLES CRAVEL : SAND SILT OR CLAY
COARSE | FINE  [coarse] wmEDIUM | Fine _
U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER
3 3/4 3/8 4 10 20 40 60 140 200
100 NR 0
80 \\ 20
e~
5 \\
&
=
=
E 680 \ \ 40
o éi ?
- \
)
0
<
S 40 60
&
= X N
Ay \
20 . 80
_\\C 1\E
| ;\@\@\‘EE 100
O I‘éll] T T T—l—lrll T T I“ll"-1 Illlll T T T Il‘TlTYI T T [Y“a—l #@ 3
10 10 10 1 107 107 107

SYMBOL BORING

DEPTH LI
(ft) (%)

GRAIN SIZE IN MILLIMETER

PI
(%) DESCRIPTION

NN N S S N S e e

PERCENT RETAINED BY WEIGHT

O  SD-01-04Q
O .  SD-02-04Q

Remark : CTO 252

-Well-Groded Gravel w/ Sand (gw)
Well-Graded Sand w/ Silt and Gravel (sw—sm)

Project No. 99143

NAWC — Warminster

Valley Forge
Laboratories, Inc.

GRAIN 'SIZE DISTRIBUTION 7/3/2000




UNIFIED SOIL CLASSIFICATION

RAV. A
COBBLES CRAVEL SAND SILT OR CLAY
COARSE | FINE Jcomrs]| wMeDIUM | FINE
US. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER
3 3/4 3/8 4 10 20 40 60 140 200
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GRAIN SIZE IN MILLIMETER
DEPTH IL Pl |
SYMBOL BORING (ft) (%) %) DESCRIPTION
O SD—-03-04Q Well—-Graded Gravel w/ Sand (gw)
a SD-04-04Q ' Well-Graded Gravel w/ Sand (gw)

Remark : CTO 252

Project No. 99143 NAWC - Warminster

v

Valley Forge -

Laboratories, Inc.| GRAIN SIZE DISTRIBUTION 7/3/2000




UNIFIED SOIL CLASSIFICATION

7 CR o,
COBBLES AVEL SAND SILT OR CLAY
. cOARSE | FINE  [commse] MEDUM | FINE :
U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER
3 3/4 3/8 4 10 20 40 60 140 200
100 \K—x@_‘\ ' 0
1\ .
~ 80 20 E
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- S
>

> \R m

60 \\ 40
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10° 102 10 1 10! 102 102
GRAIN SIZE IN MILLIMETER
DEPTH 1L PIL
SYMBOL BORING (ft) (%) (%) DESCRIPTION
O SD-05-04Q Poorly Graded Gravel w/ Sand (gp)
| SD-06-04Q Well-Groded Gravel w/ Sand (gw)

Remark : CTO 252

Project No. 99143 NAWC - Warminster

Valley Forge

Laboratories, Inc.| GRAIN SIZE DISTRIBUTION  7/3/2000
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'UNIFIED SOIL CLASSIFICATION

COBBLES

CRAVEL SAND SILT OR CLAY

COARSE | FINE |coarse| MEDIUM |  FINE

3

U.S. SIEVE SIZE IN INCHES

U.S. STANDARD SIEVE No.. HYDROMETER

3/4 3/8 4 10 20 40 60 140 200
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SYMBOL BORING

DEPTH LI
()

GRAIN SIZE IN MILLIMETER

PI '
%) (%) DESCRIPTION

PERCENT RETAINED BY WEIGHT

O - SD-07-04Q -
O SD—O8-O4Q

Remark : CTO 252

Poorly—Graded Sand w/ Grovel (sp)
Well—Groded Gravel w/ Sand (gw)-

Project No. 99143 .

NAWC - Warminster

.Valley Forge
Laboratories, Inc.

GRAIN SIZE DISTRIBUTION 7/3/2000
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UNIFIED SOIL CLASSIFICATION

COBBLES CRAVEL SAND SILT OR CLAY
COARSE | FINE coarse| MEDIUM | FINE -
U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. 'HYDROMETER
3 3/4 3/8 4 10 20 40 60 140 200
100 &%) - 0
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SYMBOL BORING

GRAIN SIZE IN MILLIMETER
DFP,TH L, Pl ]
ft) (%) (%) DESCRIPTION

O
O

SD-09-04Q Well-Graded Gravel w/ Sand (gw)
SD-10-04Q . _ Well-Groded Gravel w/ Saond (gw)

Remark : CTO 252

Project

No. 98143 NAWC — Warminster

Valley Forge

Laboratories, Inc.| GRAIN SIZE DISTRIBUTION  7/3/2000

’ PERCENT RETAINED BY WEIGHT




UNIFIED SOIL CLASSIFICATION

'PERCENT RETAINED BY WEIGHT

COBBLES CRAVEL SAND SILT OR CLAY
COARSE | FINE co,mscl MEDIUM ] FINE
U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. 4 HYDROMETER'

’ 3 3/4 3/8 4 10 20 40 60 140 200 ' '
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SYMBOL BORING

GRAIN SIZE IN MILLIMETER

DEPTH LL P1
(ft) (%) (%) DESCRIPTION

O SD—11-04Q
O SD-12-04Q

Well-Graded Sond w/ Gravel (sw)
Well-Graded Grovel w/ Sand .(gw)

Remark : CTO 252

Project No. 899143

NAWC — Warminster

Valley Forge
Laboratories, Inc.

GRAIN SIZE DISTRIBUTION .7/3/2000




UNIFIED SOIL CLASSIFICATION

COBBLES CRAVEL SAND ' SILT OR CLAY
_ COARSE | FINE comss] MEDIUM ] FINE
U.S. SIEVE SIZE

IN INCHES U.S. STANDARD SIEVE No. HYDROMETER

3/4 3/8 4 10 20 40 60 140 200
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SYMBOL BORING

GRAIN SIZE IN MILLIMETER

EPTH LL (PI ,
(ft) (%) %) DESCRIPTION

PERCENT RETAINED BY WEIGHT

O SD-13-04Q

Remark : CTO 252

Well—-Groded Sand w/ Gravel (sw)

Project No. 99143

NAWC — Warminster

Valley Forge
Laboratories, Inc.

GRAIN SIZE DISTRIBUTION 7/3/2000
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SR ST T T Y R VT P T T P P e
GEOSOFT [R/GRAIN] - HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT '‘SCREEN a
ééééééééééééééééééééééééééééééééééééééééééééiéééééééééééééééééééééééééééééééééc;

O Curve No. 1 . Boring SD-01 ° Depth (ft) a
Specific Gravity of Soil : 2.68 ° Temperature Composite o]

E Weight of Airdry Soil (g) 60.71 ° (Centigrade) Correction o}
Wet Weight of Soil + Tare (g) - 0.00 ° 17.3 1.0045 o

O Dry Weight of Soil + Tare (g) 0.00 ° 22.0 1.0035 a
l Weight of Tare , (g) 0.00 © 29.0 - 1.0020 o
8888445555554484848885554548484484854454845545444454585555555544444445445455454445453555445a
g Time (min) Temp. (Cent.) Reading Grain Size (mm) % Passing By Wt. o}
2.0 24 .7 "1.0070 0.034¢ ' 1.7 o

' 5.0 24.7 1.0060 0.0221 1.3 o
o} 15.0 24 .7 1.0050 0.0129 0.9 o
30.0 24.7 1.0047 0.0091 0.8 Q.

i 60.0 24 .7 1.0043 0.0065 0.6 @]
240.0 24.5 1.0038 0.0033 0.4 O

0 1440.0 28.2 1.0020 ~0.0013 -0.1 =}
l 0.0 0.0 0.0000 0.0000 0.0 egésesesssssss,
0.0 0.0 0.0000 0.0000 0.0 @ Press [ESC] ©o

0 0.0 0.0 0.0000 0.0000 0.0 & to e}
0.0 0.0 0.0000 0.0000 0.0 O continue ...O

' 0.0 0.0 0.0000 0.0000 . 0.0 & a:sd01 O
B e T T Y VT Y ¥ T Y Y T Y v ree

lééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééE
B GEOSOFT (R/GRAIN] SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN '"O
EEEBELbiicitctiaiiiciiiitaciibcciicciitiaciiietiiceciiectitetacctecesceessdece,
i Curve No. 1 Boring SD-01 Depth (ft) a

44444
zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

adaadaaaaadadaiasddaadaidiiiaaadaidaddaaasdsaagagagisaasaaasagsassasassdsasaaaasaaan

o Total Weight of Dry Soil For Coarse Sieve _ 493.320 o}
l Total Weight of Dry Soil For Fine Sieve 60.710 o
: Sieve No. For Coarse/Fine Sieve Split o a
ﬁéééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééaagaaN _
U.S. Sieve Cumul. Wt. % Passing ° U.S. Sieve Cumul. Wt. % PassingX
l Size/No. . Retained (gm) By Wt. © Size/No. Retained (gm) By Wt. g
_______ (o] e e e e e - o e e e = = —— - 05 e s =
J 3.0 (inch) 0.000 0.0 ° # 16 (1.18 mm) 0.000 0.0 ©
lz.o (inch) 0.000 0.0 ©° # 20 (0.85 mm) 28.600 g.5 o
1.5 (inch) 0.000 0.0 ° # 30 (0.60 mm) 0.000 0.0 ©
@ 1.0 (inch) 0.000 0.0 ° # 40 (0.425mm) 42.090 4.9 @O
3/4 (inch) . 31.110 93.7 ° # 50 (0.300mm) - 0.000 0.0 «©
. 3/8 (inch) 215.390 56.3 ° # 60 (0.250mm) 46.640 3.7 &
O # 4(4.75 mm) 333.260 32.4 ° # 100(0.150mm) 0.000 0.0 ©«
# 8(2.38 mm) 0.000 0.0 ° # 140(0.106mm) 49.740 2.9 o
g #10(2.00 mm) 414.070 = 16.1 ° # 200(0.075mm) 50.580 2.7 O
CEELLLLELEEELERLLLE R BLLLALLELEEEEcEELICLEEEEEEELLLEELLEcaetcetettcecttcébeéeee
Press [ESC] to continue ... " a:sdol o}

EEEeeLlibiccecicciiciciciicictiiitiaiatcctibpicecccoibeibectebectbbeeeeeery



CEELLLEELLLBELELLELLLLEEELLLLLLEELLELLLLELLLLLELLLLaLbLebebecttacietttcibéetet
OGEOSOFT [R/GRAIN] HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN '
e O e e R R e e L R L L L R L e

o Curve No. 2 Boring SD-02 ° Depth (ft) e
a Specific Gravity of Soil 2.68 ° Temperature Composite

4 Weight of Airdry Soil (g) 119.73 ° {Centigrade) Correction l
O Wet Weight of Soil + Tare (g) 0.00 ° > 17.3 1.0045 a
o Dry Weight of Soil + Tare (g) 0.00 ° 22.0 1.0035

o Weight of Tare (g) 0.00 ° 29.0 1.0020 i
(18434545484544545458545485885858584588854488588585858486854588585884854858588488485845454448484a344aa

g Time (min) Temp. (Cent.) Reading Grain Size (mm) % Passing By Wt a
o 2.0 24 .6 1.0118 0.0331 3.7 _ l
o 5.0 24.6 1.0101 0.0213 3.0

o 15.0 24 .6 1.0080 0.0125 2.1 e
o 30.0 24 .6 1.0072 0.0089 1.8

o 60.0 24 .6 1.0061 0.0064 1.3 i
O 240.0 24 .4 1.0050 0.0032 0.8

e 1440.0 26.8 1.0032 0.0013 0.3 o
e 0.0 0.0 0.0000 0.0000 0.0 éééééééééééééé'_
e 0.0 0.0 0.0000 0.0000 0.0 o Press [ESCI]

o 0.0 0.0 0.0000 0.0000 0.0 @& to o
& 0.0 0.0 0.0000 0.0000 0.0 & continue

e 0.0 . 0.0 0.0000 0.0000 0.0 & a:sdol
dbdidoléaliioidiiiiidiiibiiiiibibiioieiiiiaiiticiiibibatietsintccttiiiaskee

¥
ééééééééé'e'ééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééé!
U GEOSOFT [R/GRAIN] SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN o
Dééééééééééééééééééééééééééééééééééééééééé'e"éééé'e'ééééééééééééééééééééééééééééééél

N

a Curve No. 2 Boring SD-02 , Depth (ft)
(1445454544545458454348445485484544545435353448454454455454455455454454845485548548584848484454a4843a4aaa
a Total Weight of Dry Soil For Coarse Sieve 712.360

a Total Weight of Dry Soil For Fine Sieve 119.730

o} Sieve No. For Coarse/Fine Sieve Split 10
(14484845452445454448848424545858548584534404345445345348585584584535848588488484488444544844a4a4
g U.S. Sieve Cumul. Wt. % Passing ° U.S. Sieve Cumul. Wt. % Passing
a Size/No. Retained (gm) By Wt. ©° Size/No. Retained (gm) By Wt

O cm e e e e e e e | e e e e e e e e rt et = O e e e e e e e e e e e e e e Em e e e e - . — - -
g 3.0 (inch) 0.000 0.0 ° # 16 (1.18 mm) 0.000 0.0

@ 2.0 (inch) 0.000 0.0 ° # 20 (0.85 mm) 48.760 18.8.
g 1.5 (inch) 0.000 0.0 ° # 30 (0.60 mm) 0.000 0.0
g 1.0 (inch) 0.000 0.0 ° # 40 (0.425mm) 77.660 11.1

g 3/4 (inch) 36.730 94 .8 ° # 50 (0.300mm) 0.000 0.0

& 3/8 (inch) 176.470 75.2 ° #'60 (0.250mm) 89.460 8.0

o # 4(4.75 mm) : 311.890 56.2 ° # 100(0.150mm) 0.000 0.0

o # 8(2.38 mm) 0.000 0.0 ° # 140(0.106mm) 97.540 5.9

g #10(2.00 mm) 486.890 31.7 ° # 200(0.075mm) 99.330 5.4

aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

o]
o]
o
<
Press [ESC] to continue ... a:sd01l i

o]
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CECELLLLecbliibboptciitiiciiacoilidbitiipiiiiipioaipbaapblipbaabibbaappibber
E GEOSOFT I[R/GRAIN] HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN o
CECLLLLLECLLLLbbbLiittiiibchitctccssipibllalsisppiilitissisiiiopibbtbrpaa888s
Jd  Curve No. 1 Boring SD-03 ° Depth (ft) ' o
l Specific Gravity of Soil 2.68 ° Temperature ~ Composite o
Weight of Airdry Soil (g) 73.24 ° (Centigrade) Correction e}

B Wet Weight of Soil + Tare (g) 0.00 ° 17.3 1.0045 e}
' Dry Weight of Soil + Tare (g) 0.00 ° 22.0 1.0035 e
i Weight of Tare (g) 0.00 © 29.0 1.0020 o
Uaa8588a8a558448544488a88558584848aa585454445544554544845454a58544455444555544445544444544aN
Z Time (min) Temp. (Cent.) - Reading Grain Size (mm) % Passing By Wt e}
. 2.0 24 .6 1.0070 0.0347 1.1 e
5.0 24 .6 1.0065 0.0220 1.0 o

a 15.0 24.6 1.0060 0.0128 0.8 o
. 30.0 24 .6 1.0050 0.0091 0.6 S}
59.0 24 .4 1.0047 0.0065 0.5 o

a 240.0 24 .3 1.0040 0.0033 0.3 )
1440.0 26.0 1.0030 0.0013 , 0.1 , o]

‘ 0.0 0.0 0.0000 0.0000 0.0 &ééecééééceceee
0.0 0.0 0.0000 0.0000 0.0 @ Press [ESC] &

0.0 0.0 0.0000 0.0000 0.0 & to e

0.0 0.0 0.0000 0.0000 0.0 & continue ...H

0.0 0.0 0.0000 0.0000 0.0 @ a:sd03 o]

o]
éeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeoeeeeeeeeeeeee¥

el bbbboooiiiiiibbibiiitiiiiiisitribiblbpppBBBRB8888888:
GEOSOFT [R/GRAIN] SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN o)
CELEELLLLLLeceL bbbttt ettiblliilitasiiiibiiiirliitoioiplipRlBBbb0R8888888

D gpoppopopooooggogooshoogozn

Curve No. 1 Boring SD-03 - Depth (ft)
188488888888444888a8884848545444458855554444445454885844845444434445545455454543445554554545444
l Total Weight of Dry Soil For Coarse Sieve 706.890

Total Weight of Dry Soil For Fine Sieve .73.240
a Sieve No. For Coarse/Fine Sieve Split 10 ,
3 58888848885888885885485545554544a454a0454854a54485445544558554435543454554a5543444
U.S. Sieve Cumul. Wt. % Passing °© U.S. Sieve Cumul. Wt. % Passing
Size/No. Retained (gm) By Wt. © - Size/No. Retained (gm) By Wt
_________________________________ O L o o e e e e -~ e e e e, e ————— = -
3.0 (inch) 0.000 0.0 ° # 16 (1.18 mm) 0.000 0.0
2.0 (inch) 0.000 - 0.0 ° # 20 (0.85 mm) 36.660 6.2
1.5 (inch) 0.000 0.0 ° # 30 (0.60 mm) 0.000 0.0
1.0 (inch) 40.970 94.2 ° # 40 (0.425mm)’ 49.630 4.0
3/4 (inch) 162.190 77.1 ° # 50 (0.300mm) 0.000 0.0
3/8 (inch) 370.870 47.5 ° # 60 (0.250mm) 55.550 3.0
# 4(4.75 mm) 505.500 28.5 ° # 100(0.150mm) 0.000 0.0
# 8(2.38 mm) ' 0.000 0.0 ° # 140(0.106mm) 61.310 2.0
#10(2.00 mm) 619.050 12.4 °-# 200(0.075mm) 62.620 1.8
CEECLLEELLLELLEELEELEELLEEEcELLLLLLELIIARLBALLARRRE LA L B B B R R 8088,
Press [ESC] to continue ... . ° a:sd03 - e
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EELLELLLLLLELLLLELLLL LB L LB EE LB LaLcLaLLLEcecceceEE
OGEOSOFT (R/GRAIN] HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN
dedoiloicispioiiiiibbabtialiiiiciiaipeioiiiiciiapoibiecciatetacpeiateteste

& .Curve No. 2 Boring SD-04 to Depth (ft) a
ol

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeoeeeeeeeeeeeee

O Specific Gravity of Soil 2.68 ° . Temperature Composite

g Weight of Airdry Soil (g) 59.08 ° (Centigrade) Correction

a Wet Weight of Soil + Tare (g) 0.00 ° 17.3 1.0045

O Dry Weight of Soil + Tare (g) 0.00 ° 22.0 1.0035

O Weight of Tare (g) 0.00 ° 29.0 1.0020
(148443345854855345548545545484458555835588545354585458455554455884554558a5554885848548484aa44a
O Time (min) Temp. (Cent.) Reading Grain Size (mm) % Passing By Wt. o]
o 2.0 24.7 1.0063 0.0349 1.0 l
a 5.0 24.7 1.0058 0.0222 0.9

o 15.0 24 .7 1.0052 0.0129 0.7 ! e
0 30.0 24.6 1.0048 0.0091 0.6

e} 61.0 24 .6 1.0042 0.0064 0.4 l
a 240.0 24 .4 1.0038 0.0033 0.2 o]
a 1440.0 25.4 1.0030 0.0013 0.1

a 0.0 0.0 0.0000 0.0000 0.0 é'eéééééééééééi
a 0.0 -0.0 0.0000 0.0000 0.0 & Press [ESC]

o 0.0 0.0 0.0000 0.0000 0.0 @ to )
e 0.0 0.0 0.0000 0.0000 0.0 @ continue I
o 0.0 0.0 0.0000 0.0000 0.0 ¥ a:sd03

a ¥

BELBLLEELLLLLLEELELLLLLELBLEELERLELLELLLERLELa L LLcLctetectttetetbtbebeeees

o GEOSOFT [R/GRAIN] SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN o]
Deeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeel
o Curve No. 2 Boring SD-04 Depth (ft) -
184484484844548484848484844544544543548535445445434a3444845358535a585448a48a484844a44a445aaN
a Total Weight of Dry Soil For Coarse Sieve 645.280

o Total Weight of Dry Soil For Fine Sieve A 59.080 '
a Sieve No. For Coarse/Fine Sieve Split 10 a
(4553344443535333333553334445553544445480634445545a4a44a58a454a55558a5885448444444
@ U.S. Sieve ~ Cumul. Wt. % Passing ° U.S. Sieve Cumul. Wt. % Pass_ln;i
a Size/No. Retained (gm) By Wt. ° Size/No. Retained (gm) By Wt.

o J L o
& 3.0 (inch) 0.000 0.0 ° # 16 (1.18 mm) 0.000 0.0 l
g 2.0 (inch) ©0.000 0.0 ° # 20 (0.85 mm) 31.950 5.2

g 1.5 (inch) 56.860 91.2 ° # 30 (0.60 mm) 0.000 0.0 o
g 1.0 (inch) . 56.860 91.2 ° # 40 (0.425mm) 42 .260 3.2

& 3/4 (inch) 95.990 85.1 ° # 50 (0.300mm) 0.000 0.0 D
g 3/8 (inch) 308.060 52.3 ° # 60 (0.250mm) 45.920 2.5

O # 4(4.75 mm) 464 .220 28.1 ° # 100(0.150mm) 0.000 0.0 &
o # 8(2.38 mm) .0.000 . 0.0 ° # 140(0.106mm) 49.320 1.9 l
g #10(2.00 mm) 572.790 11.2 ° # 200(0.075mm) 50.260 1.7
HELLLQLLBLELLLALLBLBEALLBARLR AR ILLR R R RRCBERBEREBLLBLR B L8 ES
e Press [ESC] to continue ... a:sd03 '
a
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B EEERREeEaE ettt atto08800000888080088008008808800085805888088888888888888¢
‘ GEOSOFT [R/GRAIN] HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN -
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee1eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¢
I Curve No. 1 Boring SD-05 ° Depth (ft) o
l Specific Gravity of Soil 2.68 ° Temperature Composite o
Weight of Airdry Soil (g9) 75.85 ° (Centigrade) Correction 8]
O Wet Weight. of Soil + Tare (g) 0.00 ° 17.3 1.0045 o
Dry Weight of Soil + Tare (g) 0.00 ° 22.0 1.0035 o
l Weight of Tare (9) 0.00 ° 29.0 1.0020 a
SEY aaaéééééééaaaaaéééééééééééééééééé’é’ééééééeaééééééééé A4445844548455885484844445aN
Ti (min) Temp. (Cent.) Reading Grain Size (mm) % Passing By Wt o
i 2.0- 24 .6 1.0071 0.0347 1.2 e
5.0 24 .6 1.0061 0.0221 0.9 e
o 15.0 24 .6 1.0051 0.0129 0.6 e
l 30.0 24.5 1.0049 0.0091 0.6 o
60.0 24 .5 1.0046 0.0065 0.5 8]
! 240.0 24.3 1.0040 0.0033 0.3 S
1440.0 25.1 1.0031 0.0013 0.1 o)
‘ 0.0 0.0 0.0000 0.0000 0.0 cécéééiecccééeé,
0.0 0.0 0.0000 0.0000 0.0 & Press [ESC] ©
I + 0.0 0.0 0.0000 0.0000 0.0 & to o
l 0.0 0.0 0.0000 0.0000 0.0 B continue ...HK
0.0 0.0 0.0000 0.0000 0.0 & a:sd05 o
éeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeoeeeeeeeeeeeee¥
éeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee£
GEOSOFT [R/GRAIN] SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN e
ieéééééééééééééééééééééééééééééééééééé'ééééééééééééééé'e'é'e'ééééééééééééééééééééééé(;
Curve No. 1 Boring SD-05 - Depth (ft) o
(1884888548454544535445385345445358558458584853458485348585045885848485854858584858455885448584848548445484a3aaN
l Total Weight of Dry Soil For Coarse Sieve 669.470 o
Total Weight-of Dry Soil For Fine Sieve 75.850 e}
o Sieve No. For Coarse/Fine Sieve Split 10 a
§585848554855548584534354455358553454583584084548455548558488448548588858848588588848848884588484aN
! U.S. Sieve Cumul. Wt. % Passing °© U.S. Sieve Cumul. Wt. % Passingd
Size/No. Retained (gm) By Wt. ©° Size/No. Retained (gm) By Wt. O
o S O e e Ll o= o
I 3.0 (inch) 0.000 0.0 ° # 16 (1.18 mm) 0.000 0.0 ©@
2.0 (inch) 0.000 0.0 ° # 20 (0.85 mm) 44 .480 5.8 ©
g 1.5 (inch) 0.000 0.0 ° # 30 (0.60 mm) 0.000 0.0 ©
l 1.0 (inch) 0.000 0.0 ° # 40 (0.425mm) 55.870 3.7 ®
3/4 (inch) 41.570 93.8 ° # 50 (0.300mm) 0.000 0.0 ©
a 3/8 (inch) 244 .830 63.4 ° # 60 (0.250mm) 59.870 2.9 ©
# 4(4.75 mm) 382.970 42.8 ° # 100(0.150mm) 0.000 0.0 ©
E # 8(2.38 mm) 0.000 0.0 ° # 140(0.106mm) 64.120 2.2 ©®H
#10(2.00 mm) 576.380 13.9 °© # 200(0.075mm) 65.300 1.9 ©O
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¢
Press [ESC] to continue ... a:sd05 o
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CREELELELEcccLetectiaietleieietectiiiiiiitiiiiiiotsaiopbbidiibioniebiapbeiaete

8 GEOSOFT [R/GRAIN] . HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN i
QECEECECCCLLLLEEEEEEEEEEEebbbtiiibicccccicoiiiiiiiceceestecccccneeceeeteceeeesee

& Curve No. 2 Boring SD-06 ° .Depth (ft)’ o
O Specific Gravity of Soil 2.68 ° Temperature Composite

O Weight of Airdry Soil (g) 113.14 ° (Centigrade) Correction l
O Wet Weight of Soil + Tare (g) 0.00 ° 17.3 1.0045 e
O Dry Weight of Soil + Tare (g) 0.00 ° 22.0 1.0035

O Weight of Tare (g) 0.00 ° 29.0 ‘ 1.0020 D
G4888485884844584485888a88845858a888488858844848588858485884684558a8a85a448488484845a833584848a88433aaa

8 Time (min) Temp. (Cent.) Reading Grain Size (mm) % Passing By Wt ol
o 2.0 24 .7 1.0110 0.0333 2.4 '
o 5.0 24 .6 1.0095 0.0214 1.9

o 15.0 24 .6 1.:0080 0.0125 1.5 o
O 30.0 24.6 1.0070 0.0090 1.2

o 60.0 24 .5 1.0060 0.0064 0.9 !
e} 240.0 24 .4 1.0050 0.0032 0.6

O 1440.0 25.1 1.0040 0.0013 0.3

o -0.0 0.0 0.0000 0.0000 0.0 éeeééééééeeéééi
o 0.0 0.0 0.0000 0.0000 0.0 B Press [ESC]

! 0.0 0.0. 0.0000 0.0000 0.0 & to o
& 0.0 0.0 0.0000 0.0000 0.0 & continue l
a 0.0 0.0 0.0000 0.0000 0.0 @ a:sd05
QBEELEELLLECEEEEEEeeecicccticiicciccictcccectciicttieetiiiiiestinitecestcteeddy
éééééééééééééééééééééééééééé’ééééééééééééééééééééééé'e"e'éééééééééééééééééééééééééé!

O GEOSOVFT [R/GRAIN] SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN o)
Déééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééél
a Curve No. 2 Boring SD-06 Depth (ft) -
1488488484588444888888488558888454554848584588484858848485888485888854848888838888858848848484848488484344aaN
o Total Weight of Dry Soil For Coarse Sieve 1474 .200

a Total Weight of Dry Soil For Fine Sieve 113.140 I
o} Sieve No. For Coarse/Fine Sieve Split 10 o
088488888484848448585888584848585888858884458888846584858588835585484848a55558585588885858858884848584344
o U.S. Sieve Cumul. Wt. % Passing ° U.S. Sieve Cumul. Wt. % Pa851ngi
o} Size/No. Retained (gm) By Wt. ° Size/No. Retained (gm) - By Wt.

o [ U o
a4 3.0 (inch) 0.000 0.0 ° # 16 (1.18 mm) 0.000 0.0 l
g 2.0 (inch) 0.000 0.0 ° # 20 (0.85 mm) 45.050 12.6

g 1.5 (inch) 0.000 0.0 ° # 30 (0.60 mm) 0.000 0.0 ©
g 1.0 (inch) 138.780 90.6 ° # 40 (0.425mm) 72.310 7.6

& 3/4 (inch) 286.010 80.6 ° # 50 (0.300mm) 0.000 0.0

o 3/8 (inch) 698.570 52.6 ° # 60 (0.250mm) 84.200 5.4

a # 4(4.75 mm) 963.290 34.7 ° # 100(0.150mm) 0.000 0.0

o # 8(2.38 mm) 0.000 0.0 ° # 140(0.106mm) 93.340 3.7

O #10(2.00 mm) 1164.650 21.0 ° # 200(0.075mm) 95.250 3.3

B R BBl EsaRReaa088800880088805580018008808808888888888880888808888888888888;
o}

a

EEEceciciiiiiietetibiibietitititciiiiicatetteotoaieeiccncteccscoaeacieeee

i
<
Press [ESC] to continue ... a:sd05 l



EEELELELELLLeLLLLoLeLLaiiiaLoielbtbibiiitieidicbobiblbbeaiibbbbbiceceesdes

! GEOSOFT .[R/GRAIN] HYDROMETER ANALYSIS. (ASTM 151-H) OUTPUT SCREEN o]
cocoiteccecccibbbbbbitiibbbiibbbbibbbbbbibbbbbbiibiitbbibbbbbiebesbere

O Curve No. 1 Boring SD-07 ° Depth (ft) S
I Specific Gravity of Soil 2.68 ° Temperature Composite e}
Weight of Airdry Soil (g) 123.92 ° (Centigrade) Correction s}

O Wet Weight of Soil + Tare (g) 0.00 ° 17.3 1.0045 e}
Dry Weight of Soil + Tare (g) 0.00 ° 22.0 1.0035 e

l Weight of Tare ' (g) 0.00 ° 29.0 1.0020 o
uééééaaaaééééééaaééééé 4438458448a8458858858855485855848584543548345848848a44848848448484a4aN
Time (min) Temp. (Cent.) Reading Grain Size (mm) % Passing By Wt e

i 2.0 24 .7 1.0100 0.0337 3.1 e}
5.0 24 .7 1.0090 0.0215 2.6 S

a 15.0 24 .6 1.0075 0.0126 2.0 S|
I 30.0 24.6 1.0065 0.0090 1.5 o
60.0 24 .5 1.0056 0.0064 1.1 e

a 240.0 24 .3 1.0044 0.0033 0.6 o
1440.0 25.0 1.0035 0.0013 0.3 ) o)

‘ 0.0 0.0 0.0000 0.0000 0.0 céceeeceeéeeeé,
0.0 0.0 0.0000 0.0000 0.0 @ pPress [ESC] ©

0.0 0.0 0.0000 0.0000 0.0 & to o

0.0 0.0 0.0000 0.0000 0.0 @ continue ...Q

0.0 0.0 0.0000 0.0000 0.0 & a:sd07 : e}

]i
éeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeéeeeeeeeeeeeee¥
e

BEELBBBEELEEAEELLERLLLLELEEEELLL222880008888080880880808888888888888008888800888
GEOSOFT [R/GRAIN] SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN e
BEEELeLctLcicbicliiiiiioiiiiiiticitpiepppiitpioiiiepepbeccccebieteetee

Curve No. 1 Boring SD-07 Depth (ft) o
(445844544554445544553584344458453534455444543444344534345548455854848344455844548453485a84448484aN
l Total Weight of Dry Soil For Coarse Sieve 733.490 o

Total Weight of Dry Soil For Fine Sieve 123.920 e}

@ Sieve No. For Coarse/Fine Sieve Split - 10 .
M533844585588a8a4558585558a8485844455884445454505884445455a444434a545544444434a454845348434484a5844a4aaN
! U.S. Sieve Cumul. Wt. % Passing °© U.S. Sieve Cumul. Wt. % Passingtd
Size/No. Retained (gm) By Wt. ©° Size/No. Retained (gm) By Wt. O

@ S O L o e o e e e e e e e e e e e e e et . e mm e, ———- @]
l 3.0 (inch) 0.000 0.0 ©° # 16 (1.18 mm) 0.000 0.0 ©
2.0 (inch) 0.000 0.0 ° # 20 (0.85 mm) 54 .800 18.8 ©
o 1.5 (inch) 0.000 0.0 ° # 30 (0.60 mm) 0.000 0.0 ©
1.0 (inch) 0.000 0.0 °© # 40 (0.425mm) 87.730 9.9 ©
l 3/4 (inch) 62.120 91.5 ° # 50 (0.300mm) 0.000 0.0 ©
o 3/8 (inch_) 231.550 68 .4 ° # 60 (0.250mm) 99.260 6.7 ©
# 4(4.75 mm) 346.480 52.8° °© # 100(0.150mm) 0.000 0.0 ©
‘ # 8(2.38 mm) 0.000 0.0 ° # 140(0.106mm) 106.670 4.7 o
#10(2.00 mm) 485.970 33.7 ° # 200(0.075mm) . 108.260 4.3 1O
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee¢
Press [ESC] to continue ... : a:sd0o7 e}
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CRRLEEEELELELELctttiLtLeLeittatteiitbbiitiiibiiiiipbibibibisaiabsbildebbacates

O GEOSOFT [R/GRAIN] HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN '

ACCELEELLLEEEEEEEELCEEEEEEEEELccccitictiitltiiiliiiiieteiitactectecttcesneee

O Curve No. 2 Boring SD-08 ° Depth (ft) o

B Specific Gravity of Soil 2.68 ° Temperature Composite

O Weight of Airdry Soil (g) . 100.77 ° (Centigrade) Correction '

O Wet Weight of Soil + Tare (g) 0.00 o ., 17.3 1.0045 g

O Dry Weight of Soil + Tare (g) 0.00 ° 22.0 1.0035

o Weight of Tare - (9) 0.00 ° 29.0 1.0020 D

(144844884884458445888484888488485345445848488485804858848458884888458445844558448484454448444844a34aa

8 Time (min) Temp. (Cent.) Reading Grain Size (mm) % Passing By Wt o}

o 2.0 24.4 1.0095 0.0340 1.8 '

a 5.0 24 .5 1.0090 0.0216 1.6

o 15.0 24 .4 1.0075 0.0126 1.2 e

a 31.0 24 .4 1.0065 0.0089 0.9

0 60.0 24 .3 1.0060 0.0064 0.8 D

e 240.0 24 .1 . 1.0048 0.0032 0.5

a 1440.0 24.7 1.0038 0.0013 0.2 o

Q 0.0 0.0 0.0000 0.0000 0.0 éeeééééééeeeee’

H 0.0 0.0 0.0000 0.0000 0.0 & Press [ESC]

a 0.0 0.0 0.0000 0.0000 0.0 @ to ]

e 0.0 0.0 0.0000 -0.0000 0.0 B continue

e 0.0 0.0 0.0000 0.0000 0.0 @ a:sdo7 ]
" ¥

ACEELLLEELLLEELEELBALLEALLEALRLLEARLELLLLLEAEELERLEELLLBRECARRBB D R 08888888

ééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééé!l

o GEOSOPFT [R/GRAIN] SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN o
Uééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééil
o Curve No. 2 Boring SD-08 Depth (ft) .
(184848484885848888488848848884884a48a48845458485848485448348548548584584484554453445445458584348454845484aN
a Total Weight of Dry Soil For Coarse Sieve . 734.300

e Total Weight of Dry Soil For Fine Sieve ' 100.770 ?
o Sieve No. For Coarse/Fine Sieve Split 10 -
18848484848458884884858848848848848488848a0454048488585858485358558455554845345534545434544854845484843aa

o U.S. Sieve Cumul. Wt. % Passing ° U.S. Sieve - Cumul. Wt. % Passingi
a Size/No. Retained (gm) By Wt. ° Size/No. Retained (gm) By Wt

o L o
& 3.0 (inch) 0.000 0.0 ° # 16 (1.18 mm) 0.000 0.0 a
& 2.0 (inch) - 0.000 0.0 ° # 20 (0.85 mm) 43.190 9.7

G 1.5 (inch) - 0.000 0.0 ° # 30 (0.60 mm) 0.000 0.0 &
0 1.0 (inch) 33.690 95.4 ° # 40 (0.425mm) 61.140 6.7

g 3/4 (inch) 104.670 85.7 ° # 50 (0.300mm) 0.000 0.0 3
@ 3/8 (inch) 273.560 62.7 ° # 60 (0.250mm) 70.350 5.1

O # 4(4.75 mm) 444 .640. 39.4 ° # 100(0.150mm) 0.000 0.0 ©
o # 8(2.38 mm) 0.000 0.0 ©° # 140(0.106mm) 80.290 3.5 j
a #10(2.00 mm) 609.400 17.0 ° # 200(0.075mm) 82.560 3.1
QECCLLEEEEEEELEEEEECLEtettotcceciccetlicciiccactiiiiiittictenecoenetececeeees
a Press [ESC] to continue ... a:sd07
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BB EEotaaEEEEtttto000888800000000808000000888888000080888880888888888¢E
E GEOSOTFT [R/GRAIN] HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN o
EolLebleeiiailosiladiaiiibitiiieiioiiiicioibiolbsianidsbbiitiipabatstciieeees,

& Curve No. 1 Boring ~ SD-09 ° Depth (ft) a
t Specific Gravity of Soil 2.68 ©°  Temperature Composite a
Weight of Airdry Soil (g) 119.39 ° (Centigrade) Correction o

& Wet Weight of Soil + Tare (g) 0.00 ° 17.3 .1.0045 8]
Dry Weight of Soil + Tare (g) 0.00 ° 22.0 1.0035 o

‘ Weight of Tare , (g) 0.00 ° 29.0 1.0020 o
uadaaaaaasassasssssasssnssssssssasnanasaaasasssscasasssssssssaasssssasassasssaasaaan
Time (min) Temp. (Cent.) Reading Grain Size (mm) % Passing By Wt. o

2.0 24 .3 1.0085 0.0343 1.6 o

5.0 24 .3 1.0078 0.0219 1.4 o

16.0 24 .3 1.0065 0.0124 1.0 o)

31.0 24.3 1.0060 0.0089 0.9 o)

60.0 24.3 1.0055 0.0064 0.7 .

240.0 24 .2 1.0042 0.0033 0.3 o
1440.0 24 .8 1.0035 0.0013 0.2 ‘ e

0.0 0.0 0.0000 0.0000 0.0 CEéELiiécéééed,

0.0 0.0 0.0000 0.0000 0.0 & Press [ESC] ®©

0.0 0.0 0.0000 '0.0000 0.0 @O to S

0 0.0 0.0000 0.0000 0.0 @ continue ...H

0 0.0 0.0000 0.0000 0.0 B8 a:sd09 o)

COLLLLLLLLELELLLLLLELRAARLLLLELEEEALALLLLLLBOEEEE BB RREEDEE L R RAERY

}

ECLLLLeLtilleibiibeiiciiiiiiiiiciiiiiccaccectccicngpicopecbecbcipepnppiaieer

IE
o
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e
‘ O ‘
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a
e
]i
a
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o
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GEOSOFT [R/GRAIN] STEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN e
CEEEELLELCLEELliitbcciecciictiitciiiiicictiitieatiiiciicticctiececcciesessses,
" Curve No. 1 Boring SD-09 Depth (ft)
8488884854454845544858455484548458484845845584848858a4850485888488485885808480485884858485485848584858484484348344
Total Weight of Dry Soil For Coarse Sieve 666.880-
Total Weight of Dry Soil For Fine Sieve 119.390
Sieve No. For Coarse/Fine Sieve Split 10
48554533a485554444a885444444448554545444044445855a8444444445554544444444444444444484
U.S. Sieve Cumul. Wt. % Passing © U.S. Sieve Cumul. Wt % Passing
Size/No. Retained (gm) By Wt. ° - Size/No. Retained (gm) By Wt.
_________________________________ (o] . e e e — - — e e e e o —— —— - —— = = - —
l 3.0 (inch) 0.000 0.0 ©° # 16 (1.18 mm) 0.000 0.0
2.0 (inch) 0.000 0.0 ° # 20 (0.85 mm) 51.070 12.2
& 1.5 (inch) 0.000 0.0 ° # 30 (0.60 mm) 0.000 0.0
1.0 (inch) 0.000 0.0 ° # 40 (0.425mm) 85.220 6.1
! 3/4 (inch) 70.700 = 89.4 ° # 50 (0.300mm) 0.000 0.0
3/8 (inch) 297.880 - 55.3 ° # 60 (0.250mm) : 97.930 3.8
# 4(4.75 mm) 426.430 36.1 ° # 100(0.150mm) 0.000 0.0
# 8(2.38 mm) 0.000 0.0 ° # 140(0.106mm) 104.800 2.6
#10(2.00 mm) 524 .850 21.3 ° # 200(0.075mm) 106.170 2.4
AEECEELELLLLLELLELLLBLLLLECEEEERLLLEELILELLCLLLLLELLELLEEEEcLELLLaLcaeceeEeced
Press [ESC] to continue .... . a:sd09 ‘ o
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CLELECLEEELELELELLLLELLELLALLALLLBLLLLEEEEARBARER LR B 2 8 8 08088800
GEOSOFT [R/GRAIN] HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN l
AEceolebebibiabibiitactieisniiioitinibeieiibiidieidpiiiiiiaiaiiacaipiagasste

& Curve No. 2 Boring SD-10 ° Depth (ft) o
B  Specific Gravity of Soil 2.68 ° Temperature Composite

O Weight of Airdry Soil (g) 87.76 ° (Centigrade) Correction 3
O Wet Weight of Soil + Tare (9) 0.00 ° 17.3 1.0045

¥ Dry Weight of Soil + Tare (g) 0.00 ° 22.0 1.0035 g
O Weight of Tare (g9 - 0.00 ° 29.0 1.0020 ’
08888845884485885858458554854558485848a5858585455354404a48454a454a84a8454a54a54545a45845448448444

O Time (min) Temp. (Cent.) Reading Grain.Size (mm) % Passing By Wt. o
e 2.0 24 .4 1.0070 0.0348 1.2

o 6.0 24 .4 1.0065 0.0202 1.1 I
a’ 15.0 24 .4 1.0059 0.0128 0.9 o
Q 30.0 24 .4 1.0052 0.0091 0.7

o 60.0 24 .2 1.0049 0.0065 0.6 i
0 245.0 24 .1 1.0041 0.0032 0.3

e} 1440.0 24 .7 1.0031 0.0013 0.1 o
o 0.0 0.0 0.0000 0.0000 0.0 éééééééééééééél
e 0.0 0.0 0.0000 . 0.0000 0.0 & Press [ESC]

e 0.0 0.0 0.0000 0.0000 0.0 K .to o
o 0.0 0.0 0.0000 0.0000 0.0

o 0.0 0.0 0.0000 0.000¢0C 0.0

a

O continue
O a:sd09
EEEELEEELLLLEcELLbibeebebiiiiiiiiiiiioiiaatiiiicciibbiiiciiiiadiiiiiaasisssd

CELLLLELLLLibLLtbcastLeitteititiaiiiibbitibiiiiiiibopiiibbbibibbsbbbeb8el

O GEOSOFT [R/GRAIN] SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN o
DEEEECELeictetlblbiceitibiiibictiiaiiiioibiibiaibiiicpiapiisisbbpababppabanaaes

o Curve No. 2 Boring SD-10 Depth (ft) '
1833885888a8584844884545a888554885484885548a8a0584548a4855454854445444585448544544445444544445444444AN
a Total Weight of Dry Soil For Coarse Sieve 624.080

Q Total Weight of Dry Soil For Fine Sieve 87.760 i
o Sieve No. For Coarse/Fine Sieve Split 10 =
W444488888888858544455854444444555848404555544a85555555584444a8855444444444444aN
O U.S. Sieve Cumul. Wt. % Passing ° U.S. Sieve Cumul. Wt % Pass:.ngl
a Size/No. Retained (gm) By Wt. © Size/No. Retained (gm) By Wt

o S o
B 3.0 (inch) 0.000 0.0 ° # 16 (1.18 mm) 0.000 0.0

g 2.0 (inch) 0.000 0.0 ° # 20 (0.85 mm) 44 .590 8.2 ?
0 1.5 (inch) 0.000 0.0 ° # 30 (0.60 mm) 0.000 0.0

& 1.0 (inch) 0.000 0.0 ° # 40 (0.425mm) ) 61.490 5.0 ©
o 3/4 (inch) 118.330 81.0 ° # 50 (0.300mm) 0.000 0.0 j
o 3/8 (inch) 294 .290 52.8 ° # 60 (0.250mm) 68.850 3.6

a # 4(4.75 mm) 413.260 33.8 ° # 100(0.150mm) 0.000 0.0 =&
O # 8(2.38 mm) 0.000 0.0 ° # 140(0.106mm) 75.000 2.4

O #10(2.00 mm) 520.170 16.7 ° # 200(0.075mm) 76.290 2.2
aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

a Press [ESC] to continue ... a:sd09
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GEOSOFT [R/GRAIN] HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN a
EECLlebbbbiiiidicciecctiiiaiiotiicciictciceiotcttiteectpbiictcecetiéiccebedee
2 Curve No. 1 Boring SD-11 ° Depth (ft) S
l Specific Gravity of Soil 2.68 ° Temperature Composite e}
Weight of Airdry Soil (g) 115.25 ° (Centigrade) Correction S

O Wet Weight of Soil + Tare (g) 0.00 ° 17.3 1.0045 o
Dry Weight of Soil + Tare (g) 0.00 ° 22.0 1.0035 e}

I Weight of Tare (g) 0.00 ° 29.0 1.0020 a
u"ééééééaaéééééééééééééaéééééééééaaaééééééééeaaaééééééé 44538455585848484885844844544aN
2 Time (min) Temp. (Cent.) Reading Grain Size (mm) % Passing By Wt s
' 2.0 - 24.5 1.0091 0.0341 2.4 )
5.0 24 .5 1.0084 0.0217 2.1 O

a 15.0 24.5 1.0070 0.0127 1.6 )
l 30.0 24 .4 1.0060 0.0091 1.2 S
60.0 24 .4 1.0053 0.0064 0.9 o

o 240.0 24 .2 1.0040 0.0033 0.4 o
1440.0 24 .1 1.0031 0.0013 0.0 _ S

i 0.0 0.0 0.0000 0.0000 0.0 eeeecécéédaédees
0.0 0.0 0.0000 0.0000 0.0 & Press [ESC] &

2 0.0 0.0 0.0000 0.0000 0.0 @ to a
I 0.0 0.0 0.0000 0.0000 0.0 @ continue ...O
0.0 0.0 0.0000 0.0000 0.0 B a:sdll e

abEebledbiibiioctiieptibbiipoiiiaiitobieiipiiibiieiioiiiisebabidbbpetteateeeey
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GEOSOFT [R/GRAIN] SIEVE ANALYSIS . (ASTM D-422-63) OUTPUT SCREEN =
CELEEELELLLLEELCLcLLLELLLLeLtcacctcttctiiecttieietitpetiiaiticccececkiiesel,
Curve No. 1 Boring SD-11 Depth (ft)
(44448484888844a88a48854485044845445455454585555455544845585555544445444544484a55aa4444444
l Total Weight of Dry Soil Foxr Coarse Sieve 682.120
Total Weight of Dry Soil For Fine  Sieve 115.250
e Sieve No. For Coarse/Fine Sieve Split 10
§o2888484848388a8458485585a8485885448484848845084a840485884855348585844558485884558488488484848484544444aa
! U.S. Sieve Cumul. Wt. % Passing °© U.S. Sieve Cumul. Wt. % Passing
Size/No.  Retained (gm) By Wt. ° Size/No. Retained (gm) By Wt
@ U O L e e e e e e e e e e e e e e e e et mr . mmm e, - -
l3.0 (inch) 0.000 0.0 ° # 16 (1.18 mm) 0.000 0.0
2.0 (inch) ' 0.000 0.0 -°.# 20 (0.85 mm) 51.130 15.5
g 1.5 {(inch) 0.000 0.0 ° # 30 (0.60 mm) 0.000 0.0
1.0 (inch) '28.400  95.8 ° # 40 (0.425mm) 77.550 9.1
l 3/4 (inch) 42.310 93.8 ° # 50 (0.300mm) 0.000 0.0
g 3/8 (inch) 177.740 73.9 ° # 60 (0.250mm) 90.680 5.9
# 4(4.75 mm) 324.960 52.4 ° # 100(0.150mm) 0.000 0.0
i # 8(2.38 mm) 0.000 ‘0.0 ° # 140(0.106mm) 99.750 3.7
#10(2.00 mm) 492.240 27.8 ° # 200(0.075mm) 101.360 3.4
o e e O e e e T T T L S e LS L R E RS C T
Press [ESC] to continue ... a:sdll a
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OGEOSOFT [R/GRAIN] HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN l
AEECLLLLLbicbcbiblaiaiitatiliiiitiiibiititiliitiiiilaiaiaininiisspiiaisateee
T Curve No. 2 Boring SD-12- ° Depth (ft) o
B Specific Gravity of Soil 2.68 ° Temperature Composite

B Weight of Airdry Soil (g) 51.02 ° (Centigrade) Correction I
O Wet Weight of Soil + Tare (g) 0.00 ° 17.3 1.0045 o
O Dry Weight of Soil + Tare (g) 0.00 ° 22.0 1.0035

O Weight of Tare (9) 0.00 o 29.0 1.0020 i
ladaadaaaasaasassasssassssassaassasasaasassassatasssasasasssasaassasasaassasasaaaaa
B Time (min) Temp. (Cent.) Reading Grain Size (mm) % Passing By Wt <8
o 2.0 24.5 1.0040 0.0357 0.4 l
o 5.0 24 .5 1.0039 0.0226 0.4

a 15.0 24.5 1.0036 -.0.0131 0.3 o
a 30.0 24 .5 1.0035 0.0093 0.2

e 60.0 24.5 1.0031 0.0066 0.1 g
g 240.0 . 24.3 1.0031 0.0033 0.0

e 1440.0 24 .6 1.0029- 0.0013 -0.0

a 0.0 0.0 0.0000 0.0000 0.0 céeéecécéeceédsd
a 0.0 0.0 0.0000 0.0000 ‘0.0 B Press [ESC]

o 0.0 . 0.0 0.0000 0.0000 0.0 ¢« to

o 0.0 0.0 0.0000 0.0000 0.0 & continue

o 0.0 0.0 0.0000 0.0000 0.0 O a:sdll

a

CEEECELLLLCLLLLELLLLabLLbLLLLELELLELELLLEELREELEALLLRLEERR88808088888888888

li
o
¥
ééééééééééééééééé'e’ééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééé!
o GEOSOFT [R/GRAIN] SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN -
Deeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeel

N

o

a Curve No. 2 Boring SD-12 Depth (ft)
N84a48a4888845883a885855a8558848485484a55445a3545444454485544854348544854545858454544554544a
o Total Weight of Dry Soil For Coarse Sieve 446.090

o Total Weight of Dry Soil For Fine Sieve 51.020

o Sieve No. For Coarse/Fine Sieve Split - 10
ladadadaaasasasssasaasassaassasasaasssassbaaassassasassaassssassaasasassaaasasasaaaaa
O U.S. Sieve Cumul. Wt. % Passing ° U.S. Sieve Cumul. Wt % Passing
o} Size/No. Retained (gm) By Wt. ©° Size/No Retained (gm) By Wt

0 O L e e e e e e e e e e et e e e e e e e e —m——————-

3.0 (inch) 0.000 0.0 ° # 16 (1.18 mm) 0.000 0.0
2.0 (inch) 0.000 0.0 ° # 20 (0.85 mm) 33.460 4.7 I
1.5 (inch) 0.000 0.0 ° # 30 (0.60 mm) 0.000 0.0 &
1.0 (inch) 0.000 0.0 ° # 40 (0.425mm) 43.480 2.0
3/4 (inch) 0.000 0.0 ° # 50 (0.300mm) ' 0.000 0.0
3/8 (inch) 162.860 63.5 ° # 60 (0.250mm) - 45.920 1.4

# 4(4.75 mm) 281.400 36.9 ° # 100(0.150mm) 0.000 0.0

# 8(2.38 mm) 0.000 | 0.0 °© # 140(0.106mm) 47.290 1.0
#10(2.00 mm) ) 385.630 13.6 ° # 200(0.075mm) 47.640 0.9
AEEEEEELLLeeblebitoptobtocctiiibiiiilittseiisiiiiiibiitspitiiibiibpitsiasetes;
B BB BB EERERRELEEELEELLEEEEELLEABEEELBEEEB8L880008880288808888888888888888

SDIDQ)DDQUHUUDQ

o]
<
Press [ESC] to continue ... a:sdll !
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I GEOSOFT [R/GRAIN] HYDROMETER ANALYSIS (ASTM 151-H) OUTPUT SCREEN o]
CEEELELLELeiibiiiibottetitiocieiibitiioiiciliiiicecibapipappspspsibbbadessse,
g Curve No. 1 ' -Boring SD-13 ° Depth (ft) a
Specific Gravity of Soil 2.68 ° Temperature Composite o

‘ Weight of Airdry Soil (g) 115.81 ° (Centigrade) Correction o
Wet Weight of Soil + Tare (g) 0.00 ° 17.3 1.0045 o
Dry Weight of Soil + Tare (g) 0.00 ° 22.0 1.0035 e
.a Weight of Tare - (g) 0.00 ©° 29.0 1.0020 o
1888484845845484848484488454488848845485858585a45485534584544444484584a445454484544544544AN
g Time (min) Temp. (Cent.) Reading Grain Size (mm) % Passing By Wt. ol
l 2.0 24 .3 1.0085 0.0343 2.5 ‘ e
5.0 24 .3 1.0072 0.0220 1.9 o

e} 15.0 24 .3 1.0063 0.0128 1.5 e
30.0 24.2 1.0055 0.0091 1.1 S

i 60.0 24 .2 1.0050° 0.0065 0.5 o
240.0 24 .2 1.0040 0.0033 0.4 o

o 1440.0 24 .7 1.0032 0.0013 0.1 s
' 0.0 0.0° 0.0000 0.0000 0.0 ceasesssesssssd,
0.0 0.0 0.0000 0.0000 0.0 O Press [ESC] ©

o 0.0 0.0 0.0000 0.0000 0.0 & to ol
0.0 0.0 0.0000 0.0000 0.0 @ continue ...Q

0.0 0.0 0.0000 0.0000 . 0.0 & a:sdi3 o

- AEClEcllebbicibitiiobbitaiibiaitaibeitoibbobiibioitiiepbeiRBBBBOBb BB 88888Y

léééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééééE

o GEOSOFT [R/GRAIN] SIEVE ANALYSIS (ASTM D-422-63) OUTPUT SCREEN o]
SEEBLEEELLLEELLELLBLLEEELLELLLELLLALLLLBLBLLL LR BLEB BB LaL R
E Curve No. 1 Boring  SD-13 Depth (ft) a
4848858584585858555454554458545458585484884584045a58458884558858848548548585588588588484a48484a4a4aN

Q Total Weight of Dry Soil For Coarse Sieve 735.700 o
. Total Weight of Dry Soil For Fine Sieve 115.810 a
. Sieve No. For Coarse/Finé Sieve Split 10 . a
(1484458484585484584855545358445584454453450548453545845848545a85853445584a5454553453558848544848444aN
U.S. Sieve Cumul. Wt. % Passing ° U.S. Sieve Cumul. Wt. % Passingd

i Size/No. Retained (gm) By Wt. ° Size/No. Retained (gm) By Wt. g

___________________ o e . ———— [¢] — e - - - - - - - - ——- — e e - - - —— —— — - - —— - -

g 3.0 (inch) 0.000 0.0 . ° # 16 (1.18 mm) 0.000 0.0 ®©
Iz.o (inch) 0.000 0.0 ©° # 20 (0.85 mm) 43.850 20.9 @
1.5 (inch) 0.000 0.0 ° # 30 (0.60 mm) 0.000 0.0 ©
@ 1.0 (inch) 46.350 93.7 ° # 40 (0.425mm) 71.330 12.9 ©
3/4 (inch) : 77.140 89.5 ° # 50, (0.300mm) 0.000 0.0 ©
l3/8 (inch) 201.380 72.6 ° # 60 (0.250mm) 88.450 7.9 ©
o # 4(4.75 mm) 324.210 55.9° ° # 100(0.150mm) 0.000 0.0 ©
# 8(2.38 mm) 0.000 0.0 ° # 140(0.106mm) 101.520 4.1 1«
!#10(2.00 mm) 488.530 33.6 ° # 200(0.075mm) 103.450 3.6 @«
2EELEBLLLEELLLLLLE R BB ALLLRLLLLBIGLCEBLLALLLERBLBLLLLa BBk
o) ' Press [ESC] to continue ... a:sdil3 e
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E ~Tetra Tech NUS + INTERNAL CORRESPONDENCE
, - PITT-07-0-035
TO:  MR.G.GLENN DATE: . JULY 31,2000
FROM:  JUSTIN ORBICH ~ COPIES: DV FILE

SUBJECT: ORGANIC DATA VALIDATION - PAH
CT0252, NAWC WARMINSTER
SDG 200398

SAMPLES: 10/Sediment

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

SD-04-04Q SD-05-04Q
SD-06-04Q . i SD-08-04Q
SD-09-04Q ] : SD-11-04Q
SD-12-04Q ' ' SD-13-04Q
10/Surface Water

SW-02-04Q © SW-03-04Q
SW-04-04Q v "SW-05-04Q
SW-06-04Q SW-08-04Q
SW-09-04Q SW-11-04Q

SW-12-04Q ' SW-13-04Q

"~ OVERVIEW

The sample set for CTO 252, SDG 200398, Naval Air Wartare Center (NAWC) Warminster consists
of ten (10) sediment and ten (10) 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 June 8", 2000 and analyzed by Ceimic
Corporation. All analyses were conducted in accordance with Naval Fadilities Engineering Service

Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria, and SW 846 Method 8330
analytical and reporting protocols. :

All compounds were ‘successfully analyzed. 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) resuits,
Laboratory Control Sample (LCS) results, and compound identification and quantitation.

Areas of concern are listed below.



) PITT-07-0-035
MEMO TO: MR. G. GLENN

DATE: JULY 31, 2000 - PAGE 2
Major Problems

+* None noted.

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.

Notes

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) Percent Recoveries (%Rs) were zero percent

- (0%) for acenaphthylene, acenaphthene, 1-methylnapthalene, 2-methyinapthalene, and
naphthalene, however, the sample was analyzed at a 15X dilution. No action was warranted since
the sample was analyzed at a dilution.

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 the sediment samples were analyzed at a dilution due to high levels of target compounds.

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 sediment samples,
except SD-12-04Q. '

It should be noted that several surrogates were below the quality control limit in all sediment
samples due to the samples being diluted.

EXECUTIVE SUMMARY

Laboratory Performance Issues: None.

Other Factors Affecting Data Quality: Several MS/MSD %Rs were 0%. All sediment samples
were analyzed at a dilution. Several surrogate %Rs were 0% in the sediment samples.



PITT-07-0-035
MEMO TO: MR. G. GLENN .

DATE: JULY 31, 2000 - 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” (September 1999), as amended

for use within EPA Region Ill, and the NFESC Interim Guidance Document entitled “Navy IRCDQM”
(September 1999). i

\

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

"l 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)."

Tefra Tech NUS, Inc.

Justin Orbich
Chemist/Data Validator

Tg#a Tech , Inc.

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 iaboratory and should not be
considered present.

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

uJ - Nondetected results is estimated as a result of a technical noncomplicane.



Qualifier Codes:

-<>(§<C—1(DJJD'UOZZF'X‘——IQ'ﬂmUOm>

Lab Blank Contamination

Field Blank Contamination

Calibration (i.ef, % RSDs, %Ds, ICVs, CCVs, 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 < 0.995

ICP Interference - include ICSAB % R's

Instrument Calibration Range Exceedance

Sample Preservation o ’

Internal Standard Noncompliancé

Poor Instrument Performance (i.e., base-time drifting)
Uncertainty near detection limit (< 2 x IDL for inorganiés and <CRQL for organics)
Other problems (can encompass a number of issues)
Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

Pest/PCB D% between columns for positive results

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

Signat to noise response drop
% Solid content is less than 30%



APPENDIX A

Qualified Ahalytical Results
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CTO252-NAWC WARMINSTER

SOIL DATA )

CEIMIC CORPORATION . Page !

SDG: 200398

SAMPLE NUMBER: SD~02-040 » SD-03-04Q . SD-04-04Q SD-05-04Q

SAMPLE DATE: ’ 06/08/00 06/08/00 06/08/00 06/08/00

LABORATORY ID: 200398-18 200398-16 200398-14 200398-12

QC_TYPE: : NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 75.0 % 82.0 % (| 84.0% 84.0 % .
UNITS: UG/KG . UG/KG UG/KG UG/KG .

FIELD DUPLICATE OF; : :

. ’ RESULT QUAL CODE|RESULT QUAL CODE |RESULT QUAL CODE | RESULT QUAL CODE

POLYNUCLEAR AROMATIC HYDROCARBONS ’ . '

" 1-METHYLNAPHTHALENE 330 §) 410 U 400 [V 400 U
2-METHYLNAPHTHALENE . 330 U 410 U 400 U 400 §]
ACENAPHTHENE 330 U 410 U 400 U 400 U
ACENAPHTHYLENE 660 u 810 U 790 U 790 U
ANTHRACENE 220 600 98 300
BENZO(AJANTHRACENE . 1000 2900 ' 690 2500
BENZO({A)PYRENE 880 . 2000 - 570 1600
BENZO(B)FLUORANTHENE 900 2200 590 . 1700
BENZO(G,H,)PERYLENE 780 1600 500 1200
BENZO(K)FLUORANTHENE 290 890 210 750
CHRYSENE 970 . 2500 ’ 600 o 1800 N

) DIBENZO(A HIANTHRACENE 72 ) 190 - 56 J P |150
FLUORANTHENE 2300 8600 1200 . 5100
FLUORENE 97 310 47 J P 1120
._INDENO(1,2,3-CD)PYRENE 550 1200 400 : 930
NAPHTHALENE 330 U 410 U 400 U 400 U
PHENANTHRENE 1000 i -13700 : 500 1700
PYRENE 1800 ) 4800 890 2800




CTO252-NAWC WARMINSTER
SOIL DATA

CEIMIC CORPORATION _Page 2
SDG: 200398
SAMPLE NUMBER: SD-06-04Q SD-08-04Q SD-09-04Q SD-11-04Q
SAMPLE DATE: 06/08/00 06/08/00 06/08/00 06/08/00
LABORATORY ID: 200398-10 200398-08 200398-06 200398-04
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 84.0 % 84.0 % 81.0% 85.0 %
UNITS: UG/KG UG/KG UG/KG UG/KG
FIELD DUPLICATE OF: )
, RESULT  QUAL CODE|RESULT  QUAL CODE|RESULT  QUAL CODE|RESULT  QUAL CODE
POLYNUCLEAR AROMATIC HYDROCARBONS
1-METHYLNAPHTHALENE 400 U 390 U 410 ] 300 u
2-METHYLNAPHTHALENE 400 Y 390 Y 410 U 300 u,
ACENAPHTHENE 400 U 390 U 410 U 300 u
ACENAPHTHYLENE 790 U 780 u 820 - V] 590 U
ANTHRACENE 95 250 : 370 290
BENZO(A)ANTHRACENE 810 - 1700 2500 910
BENZO(A)PYRENE 600 1200 1400 780
BENZO(B)FLUORANTHENE 610 1200 1400 830
BENZO(G,H,I)PERYLENE 500 940 1100 640
BENZO(K)FLUORANTHENE 190 410 600 280
CHRYSENE 710 1400 1800 960
DIBENZO(A H)ANTHRACENE 51 J P |110 90 63
FLUORANTHENE 1600 3700 4600 - 2500
FLUORENE 79 U 130 130 100
__INDENO(1,2,3-CD)PYRENE 360 690 740 440
NAPHTHALENE 400 U 390 U 410 U 300 U
PHENANTHRENE 590 1400 1500 1300
PYRENE 1100 2200 3000 2000

- - - - - - — - - 1’-‘ . _‘ - -'



CTO252-NAWC WARMINSTER
SOIL DATA

CEIMIC CORPORATION Page 8
SDG: 200398
SAMPLE NUMBER: SD-12.04Q SD-13-04Q )
SAMPLE DATE: 06/09/00 06/08/00 I 1
LABORATORY ID: 200398-20 200398-02
QC_TYPE: NORMAL NORMAL
% SOLIDS: 87.0% 88.0 % 100.0 % 100.0 %
UNITS: UGKG UGKG :
FIELD DUPLICATE OF:
SRR RESULT . QUAL RESULT  QUAL CODE|RESULT QUAL  CODE|RESULT QUAL  CODE
POLYNUCLEAR AROMATIC HYDROCARBONS : '
1-METHYLNAPHTHALENE - 380 u 380 U
2-METHYLNAPHTHALENE 380 u 380 U
ACENAPHTHENE 380 u 380 u
ACENAPHTHYLENE 760 u 750 U
ANTHRACENE 34 J 100
BENZO(A)JANTHRACENE 310 680
BENZO(A)PYRENE - 260 610
BENZO(B}FLUORANTHENE 260 620
BENZO(G,H,\PERYLENE 270 470 -
BENZO(K)FLUORANTHENE 110 250
CHRYSENE ) 290 700
DIBENZO(A,H)ANTHRACENE 76 U 75 U
FLUORANTHENE - 480 ' 1600
FLUORENE 76 U 75 U
INDENO(1,2,3-CD)PYRENE 170 400
NAPHTHALENE 380 u 30 - U
PHENANTHRENE 190 710
PYRENE 410 1200 -




CT0O252-NAWC WARMINSTER

WATER DATA :
CEIMIC CORPORATION Page !
SDG: 200398
SAMPLE NUMBER: SW-02-04Q SW-03-04Q SW-04-04Q ) SW-05-04Q
SAMPLE DATE: 06/08/00 06/08/00 . 06/08/00 06/08/00
LABORATORY ID: 200398-17 200398-15 200398-13 200398-11
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: ) " 0.0% ’ 0.0 % : 0.0% : 0.0 %
UNITS: . UG/L UGL UG/ UG
FIELD DUPLICATE OF;
RESULT QUAL CODE|RESULT QUAL CODE |RESULT QUAL CODE |RESULT QUAL " CODE
POLYNUCLEAR AROMATIC HYDROCARBONS :
1-METHYLNAPHTHALENE 0.5 U 0.5 U 0.5 V] 0.5 U
2-METHYLNAPHTHALENE 0.5 U 0.5 U 0.5 U 0.5 U
ACENAPHTHENE 0.5 U 0.5 u 0.5 V] 0.5 U
ACENAPHTHYLENE 1 Y] 1 U 1 U 1 U
ANTHRACENE 0.05 U 0.05 U 0.05 U 0.05 U
BENZO(A)JANTHRACENE 0.05 U 0.05 u 0.05 U 0.05 V)
BENZO(A)PYRENE : 0.05 U ‘|0.05 u 0.05 ] 0.05 ' u
BENZO(B)FLUQORANTHENE : 0.1 V] 0.1 U 0.1 u. 0.1 u
BENZO(G,H,)\PERYLENE 0.1 U 0.1 U 0.1 U 0.1 U
BENZO(KIFLUORANTHENE 0.05 U 0.05 U 0.05 U 0.05 U -
CHRYSENE ) 0.05 U 0.05 U 0.05 8] 0.05 U
DIBENZO(A,HIANTHRACENE 0.1 U 0.1 U 0.1 U 0.1 U
FLUORANTHENE 0.1 U 0.1 - u 0.1 U 0.1 V)
FLUORENE . 0.1 U 0.1 U 0.1 U 0.1 U
INDENO(1,2,3-CD)PYRENE : 0.05 U 0.05 U 0.05 U 0.05 U
NAPHTHALENE ' 0.5 U 0.5 U 0.5 U 0.5 U
PHENANTHRENE B 0.05 U 0.05 U 0.05 U 0.05 U
PYRENE 0.05 U 0.05 U 0.05 V] 0.05 U



CTO252-NAWC WARMINSTER

WATER DATA

CEIMIC CORPORATION Page
SDG: 200398

SAMPLE NUMBER: SW-06-04Q SW-08-04Q SW-09-04Q SW-11-04Q
SAMPLE DATE: 06/08/00 06/08/00 06/08/00 06/08/00

L ABORATORY ID: 20039&09 200398-07 200398-05 200398-03
QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 0.0 % 0.0 % 0.0 % 0.0 %
UNITS: . UGAL UG ‘UG UGL

FIELD DUPLICATE OF:

: RESULT QUAL CODE|RESULT QUAL CODE |RESULT QUAL CODEJRESULT = QUAL

- POLYNUCLEAR AROMATIC HYDROCARBONS ’

1-METHYLNAPHTHALENE 0.5 U 0.5 U 0.5 U 0.5 U

2-METHYLNAPHTHALENE - 0.5 U 0.5 U 0.5 U 0.5 U’

ACENAPHTHENE 0.5 U 0.5 u 0.5 U 0.5 U

ACENAPHTHYLENE 1 U 1 v 1 U 1 U

ANTHRACENE 0.05 U 0.05 U 0.05 U 0.05 U

BENZO(AJANTHRACENE 0.05 U 0.05 U 0.05 U 0.05 U

BENZO(A)PYRENE 0.05 V) 0.05 9] 0.05 U 0.05 U

BENZO(B)FLUORANTHENE 0.1 U . 0.1 U 0.1 U 0.1 U

BENZO(G,H,\PERYLENE 0.1 U 0.1 u 01 U 0.1 U

BENZO(K)FLUORANTHENE 0.05 Y] 0.05 U 0.05 U 0.05 U

CHRYSENE " 0.05 U 0.05 U 0.05 U 0.05 U

DIBENZO(A H)ANTHRACENE - _ 0.1 U 01 u 0.1 u 0.1 u

FLUORANTHENE 0.1 U 0.1 U 0.1 U 0.1 U

FLUORENE 0.1 [V 0.1 u 0.1 u 0.1 8]

INDENO(1,2,3-CD)PYRENE 0.05 U 0.05 U 0.05 U 0.05 U

NAPHTHALENE 0.5 U 0.5 u 0.5 U 0.5 ¥}

PHENANTHRENE 0.05 U 0.05 U 0.05 U 0.05 U

PYRENE 0.05 U 0.05 U 0.05 U 0.05 U




CTO252-NAWC WARMINSTER .

WATER DATA

CEIMIC CORPORATION . Page 3
SDG: 200398 '

SAMPLE NUMBER: SW-12-04Q SW-13-04Q

SAMPLE DATE: 06/09/00 06/08/00 /7 /7
LABORATORY ID: 200398-19 200398-01
QC_TYPE: NORMAL NORMAL ,

% SOLIDS: 0.0% 00% . 100.0 % 100.0 %
UNITS: . UG UG/L ’

FIELD DUPLICATE OF:

_ RESULT  QUAL CODEJRESULT  QUAL CODE|RESULT  QUAL CODE|RESULT QUAL  CODE

POLYNUCLEAR AROMATIC HYDROCARBONS

1-METHYLNAPHTHALENE 05 u 05 U

2-METHYLNAPHTHALENE ) 0.5 U 0.5 U

ACENAPHTHENE , 05 U 05 U

ACENAPHTHYLENE 1 u 1 u

ANTHRACENE 0.05 U 0.05 U

BENZO(A)ANTHRACENE - 0.05 U 0.05 U

BENZO(A)PYRENE 0.05 1] 0.05 U

BENZO(B)FLUORANTHENE 0.1 1] 0.1 u

BENZO(G,H,)PERYLENE , .01 U 0.1 U

BENZO(K)FLUORANTHENE 0.05 U 0.05 U

CHRYSENE 0.05 U 0.05 U K

DIBENZO(A,H)ANTHRACENE 0.1 U 0.1 U

FLUORANTHENE 0.1 u 0.1 [¥]

FLUORENE 0.1 U 0.1 U

INDENO(1,2,3-CD)PYRENE 0.05 U 0.05 U

NAPHTHALENE 05 U 0.5 U

PHENANTHRENE 0.05 U 0.05 U

PYRENE 0.05 U 0.05 u
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-'t . Tetra Tech NUS INTERNAL CORRESPONDENCE
PITT-07-0-035
'TO: | ~ MR. G. GLENN DATE: JULY 31, 2000

FROM: JUSTIN ORBICH

SUBJECT: ORGANIC DATA VALIDATION — PAH
: CTO0252, NAWC WARMINSTER
" SDG 200399
SAMPLES: 4/Sediment

SD-01-04Q ) SD-07-04Q

SD-10-04Q ' . SD-21-04Q
2/Surface Soil

$S-04-04Q §5-02-04Q
5/Surface Water

RB-060900 SW-01-04Q-
SW-07-04Q , SW-10-04Q

SW-21-04Q

OVERVIEW )
The sample set for CTO 252, SDG 200399, Naval Air Warfare Center (NAWC) Warminster consists
of four (4) sediment, two (2) surface soil, and five (5) 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 June 9™ 2000 and analyzed by Ceimic
Corporation. All analyses were conducted in accordance with Naval Facilities Engineering Service
Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria, and SW 846 Method 8330
analytical and reporting protocols. ‘ . '

All compounds were successfully analyzed. 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.

‘ Maijor Problems

e None noted.



PITT-07-0-035
MEMO TO: MR. G. GLENN .
DATE: JULY 31, 2000 - PAGE 2

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.

Notes

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 sediment and surface soil samples were analyzed at a dilution due to high levels of target
compounds.

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 sediment samples,
except SD-12-04Q. :

It should be noted that several surrogates were below the quality control limit in all sediment
samples due to the samples being diluted. :

EXECUTIVE SUMMARY

Laboratory Performance Issues: None.

* Other Factors Affecting Data Quality: All sediment and surface soil samples were analyzed at a'.

dilution. Several surrogate %Rs were 0% in the sediment samples.

-~ .

‘- B
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The data for these analyses were reviewed with reference to method-specific quality controf criteria,
the “National Functional Guidelines for Organic Data Evaluation” (September 1999), as amended

for'use within EPA Region Ill, and the NFESC Interim Guidance Document entitied “Navy IRCDQM"
(September 1999). ‘ ’

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

| 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)."

< L QLO

T/etr'é Tech NUS, Inc. :

Justin Orbich
Chemist/Data Validatqr

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.

uJ - Nondetected results is estimated as a result of a technical noncomplicane.



Qualifier Codes:

-<><E<-C—1(DJUD'UOZ§'_7<‘—_IO"1!T‘IOOUJ>’

Lab Blank Contamination

Field Blank Contamination

Calibration (i.e.; % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Nonéomp]ian‘ce _
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 < 0.995

ICP Interference - include ICSAB % R's .

Instrument Calibration Range Exceedance

Sample Preservation

Internal Standard Noncompliance -

Poor Instrument Performahce (i.e., base-time drifting)
Uncertainty near detection limit (< 2 x IDL for inorgariiés and <CRQL.for organics)
Other probiems (can encompass$ a number of issues)
Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

Pest/PCB 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%



APPENDIX A

Qualified Analytical Results



CTO252-NAWC WARMINSTER .

WATER DATA . .
CEIMIC CORPORATION : o : Page v
SDG: 200399 .
SAMPLE NUMBER: AB-060900 SW-01-04Q SW-07-04Q SW-10-04Q
SAMPLE DATE: ; 06/09/00 06/09/00 06/09/00 06/09/00 *
LABORATORY ID: . 200399-11 200399-07 200399-03 200399-01
QC_TYPE: ’ NORMAL NORMAL "NORMAL NORMAL
% SOLIDS: 00% 0.0% 00% 0.0%
UNITS: - UGIL UGL . 1 uen UG
FIELD DUPLICATE OF: .

RESULT . QUAL CODE|RESULT QUAL CODE|RESULT  QUAL CODE|RESULT QUAL CODE
POLYNUCLEAR AROMATIC HYDROCARBONS . - .
1-METHYLNAPHTHALENE 0.5 ] 0.5 V] 05 u 0.5 u
2-METHYLNAPHTHALENE 0.5 u 05 U 0.5 u 0.5 u
ACENAPHTHENE : 0.5 u 0.5 U 0.5 u 05 U
ACENAPHTHYLENE 1 u 1 U 1 U 1 U
ANTHRACENE . 0.05 U 0.05 U 0.05 u 0.05 V]
BENZO(A)JANTHRACENE 0.05 u 0.05 U 0.05 U 0.05 u
BENZO(A)PYRENE . 0.05 1] 0.05 1] 0.05 u 0.05 u
BENZO(B)FLUORANTHENE 0.1 U 0.1 v 0.1 U 0.1 U
BENZO(G,H,)PERYLENE 0.1 U 0.1 U, 0.1 u- 0.1 U
BENZO(K)FLUORANTHENE 0.05 U 0.05 U 0.05 U 0.05 U
CHRYSENE L 0.05 U 0.05 U 0.05 u 0.05 u
DIBENZO(A H)ANTHRACENE 0.1 Y 0.1 u 0.1 u 0.1 U
FLUORANTHENE 0.1 u 0.1 v 0.1 U 0.1 uU-
FLUORENE : 0.1 u 0.1 u 0.1 7] 0.1 u
INDENO(1,2,3-CD)PYRENE 0.05 U 0.05 ¥ 0.05 u 0.05 1]
NAPHTHALENE 0.5 u 0.5 u 05 u 0.5 1]
PHENANTHRENE 0.05 U 0.05 V] 0.05 [§] 0.05 - - U
PYRENE ' . 0.05 V] 0.05 U 0.05 u 0.05 U




CTO252-NAWC WARMINSTER

WATER DATA : 3
CEIMIC CORPORATION _ _ . Page 2 .
SDG: 200399

SAMPLE NUMBER: SW-21-04Q

SAMPLE DATE: - 06/09/00 1/ ) /1 1/
LABORATORY ID: 200399-09 )

QC_TYPE: NORMAL .

% SOLIDS: 0.0 % - 100.0 % 100.0 % 100.0 %

UNITS: UG/ ’

FIELD DUPLICATE OF:

: RESULT QUAL CODE|RESULT  QUAL CODE [RESULT QUAL CODEJRESULT  QUAL CODE

POLYNUCLEAR AROMATIC HYDROCARBONS

1-METHYLNAPHTHALENE 0.5 U

2-METHYLNAPHTHALENE : 0.5 U

ACENAPHTHENE 0.5 U

ACENAPHTHYLENE 1 U

ANTHRACENE 0.05 U

BENZO(AJANTHRACENE © 005 U

BENZO(A)PYRENE 0.05 U

BENZO(B)FLUORANTHENE ' 0.1 U

BENZO(G H,I\PERYLENE h 0.1 U

BENZO(K)FLUORANTHENE. - 0.05 U

CHRYSENE 0.05 U

DIBENZO(A HJANTHRACENE 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 U

PYRENE 0.05 U )




CTO252-NAWC WARMINSTER

SOIL DATA '
CEIMIC CORPORATION , : Page to.
SDG: 200399 - ’ '
SAMPLE NUMBER: $D-01-04Q SD-07-04Q SD-10-04Q ' SD-21-04Q
SAMPLE DATE: 06/09/00 06/09/00 " | o6/09/00 06/09/00
LABORATORY ID; 200399-08 . 200399-04 200399-02 200399-10
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: v 80.0% 77.0 % 90.0 % ) 79.0%
UNITS: _ UG/KG UG/KG UG/KG . UG/KG
FIELD DUPLICATE OF:
. RESULT "QUAL CODE[RESULT QUAL CODE|RESULT  QuUAL CODE |RESULT  QUAL CODE
POLYNUCLEAR AROMATIC HYDROCARBONS -
1-METHYLNAPHTHALENE 420 u 430 u 3700 U 420 U
2-METHYLNAPHTHALENE - 420 u 430 - 1] 3700 u 420 u
~_ACENAPHTHENE 420 U 430 U 3700 7] 420 1]
ACENAPHTHYLENE ' 830 u 850 u 7400 u 840 U
ANTHRACENE - © 98 35 J P |2700 54
BENZO(A)ANTHRACENE 1000 » 330 L 11120 530
BENZO(A)PYRENE ) 810 . |260 5800 430
BENZO(B)FLUORANTHENE : - 940 300 6100 420
BENZO(G,H,)\PERYLENE - 770 260 3600 380
BENZO(K)FLUORANTHENE 320 . 99 2200 140
CHRYSENE 890 - 330 . |7600 450
. DIBENZO(A HIANTHRACENE 78 J P |85 u 740 u 38 J P
FLUORANTHENE e 1900 ' 630 29580 1000
FLUORENE 61 J P |85 u 1400 D U
INDENO(1,2.3-CD)PYRENE 560 . 1190 ' 3000 280
NAPHTHALENE 420 U 430 V] 3700 u 420. u
PHENANTHRENE 660 ' 220 11180 400
PYRENE 1300 490 . 15320 830




CTO252-NAWC WARMINSTER
SOIL DATA

CEIMIC CORPORATION Page
SDG: 200399
SAMPLE NUMBER: S$S-01-04Q S§S8-02-04Q
SAMPLE DATE: 06/09/00 06/09/00 /1 //
LABORATORY ID: 200399-05 200399-06
QC_TYPE: NORMAL NORMAL
% SOLIDS: 76.0 % 740 % 100.0 % 100.0 %
UNITS: UG/KG UG/KG
FIELD DUPLICATE OF: :
RESULT QUAL CODE|RESULT QUAL CODE |RESULT QUAL CODE |RESULT QUAL CODE

POLYNUCLEAR AROMATIC HYDROCARBONS

1-METHYLNAPHTHALENE 440 U 450 U
2-METHYLNAPHTHALENE 440 U 450 U
ACENAPHTHENE 440 U 450 U
ACENAPHTHYLENE 870 U 890 U ,
ANTHRACENE 140 76

BENZO(A)ANTHRACENE 990 380

BENZO(A)PYRENE 830 350 °
BENZO(B)FLUORANTHENE 1100 360
BENZO(G,H,N\PERYLENE 770 300
BENZO(K)FLUORANTHENE 360 120

CHRYSENE 1100 370

DIBENZO(A HJANTHRACENE 77 J P |40 J P
FLUORANTHENE 2300 820

FLUORENE 84 J P 189 U
INDENO(1,2,3-CD)PYRENE ~-590 - 240

NAPHTHALENE 440 U 450 u
PHENANTHRENE 9390 410

PYRENE 1900 650
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1t TetraTechNUS ~ INTERNAL CORRESPONDENCE

TO: G. GLENN <> DATE: JULY 31, 2000
FROM: GRETCHEN A. PHIPPS ' COPIES: DV FILE
SUBJECT:  INORGANIC DATA VALIDATION - TAL METALS, TOC AND HARDNESS
CT0 252 - NAWC WARMINSTER, PENNSYVANIA
SAMPLE DELIVERY GROUP SDG - 200398

SAMPLES: .10/Aqueous/

SW-02-04Q SW-03-04G SW-04-04Q
SW-05-04Q SW-06-04Q SW-08-04Q
SW-09-04Q SW-11-04Q SW-12-04Q
SW-13-04Q :

10/Sediments/

SD-02-04Q SD-03-04Q SD-04-04Q
SD-05-04Q SD-06-04Q SD-08-04Q
SD-09-04Q SD-11-04Q SD-12-04Q
SD-13-04Q '

Overview

The sample set SDG 200398, NAWC Warminster, consists of ten (10) aqueous and ten (10)
sediment environmental samples.

All samples were analyzed for target analyte list (TAL) metals. The aqueous environmental
samples were also analyzed for hardness and total organic carbon (TOC). The sediment
environmental samples were also analyzed for TOC. The samples were collected by Tetra Tech
NUS on June 8 and 9, 2000 and analyzed by Ceimic Corporation under the Naval Facilities
Engineering Service Center (NFESC) Quality Assurance/ Quality Control (QAVAC) criteria. Metals
analyses were conducted using SW 846 method 6010B. TOC analyses were conducted using

EPA method 415.1. Hardness analyses were conducted using EPA method 130.

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, laboratory method/ preparation/ rinsate bianks, interference check sample (ICS)
results, matrix spike / matrix spike duplicate (MS/MSD) results, laboratory duplicate resulits,

.laboratory control sample (LCS) results, ICP serial dilution results, detection limits and analyte
quanitation.

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

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

s None. .
Minor Problems

e The holding time for TOC analyses was exceeded by five (5) to six (6) days affecting samples
SW-02-04Q, SW-03-04Q, SW-04-04Q and SW-12-04Q. The positive and nondetected
results reported for TOC in the affected samples were qualified as biased low, “L” and “UL”,
respectively. -

e The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for barium, iron,
lead and potassium were >110% quality control limit. The positive results <2X CRDL reported
for barium, iron and potassium were qualified as biased high, “K”. The positive results <2X

. CRDL reported for lead were qualified as estimated, “J”, as a result of conflicting
noncompliances.

e The CRDL %R for chromium was <90% quality control limit. The nondetected results
reported for chromium were qualified as biased low, “UL".

e The CRDL %R for ménganese was <50% quality control limit. The positive results <2X CRDL
reported for manganese were qualified as biased extremely low, “L”.

+ The CRDL %Rs for cobalt, copper, magnesium and vanadium were both above and below the
90-110% quality control limits. The positive <2X CRDL and the nondetected results reported
for cobalt, copper, magnesium and vanadium were qualified as estimated, “J” and “UJ”,
respectively, due to conflicting noncompliances. . )

o The CRDL %Rs for sodium were both above and below the 50-110% quality control limits.
The positive results <2X CRDL reported for sodium were qualified as estimated, “J”, due to
conflicting noncompliances.

e The following contaminants were detected in the 'Iaboratory method / preparation blanks at the
following maximum concentrations:

Maximum Action Action
Analyte Concentration Level(sediment) Level(aqueous)
Aluminum 139ug/L 69.5 mg/kg 695ug/L
Antimony 1.9ug/L 0.95 mg/kg 9.5ug/L
Barium 26.1ug/L 13.05 mg/kg 130.5ug/L
Beryllium 1.5pg/l 0.75 mg/kg 7.5ug/L
Calcium 339.5ug/L 169.8 mg/kg 1698ug/L
Cobalt 10.4ug/L ‘5.2 mg/kg 52ug/L
Copper"" 16.2ug/L NA 81ug/L
Iron 98.6ug/L 493 mg/kg 49.3ug/L
Magnesium 116.8ug/L 58.4 mg/kg NA '
Magnesium'” 139ug/L NA 695ug/L -
. Nickel 9.3ug/L 4.65 mg/kg 46.5ug/L
Sodium 488ug/L 244 mg/kg 2440ug/L
Vanadium 10.4pg/L 5.2 mg/kg 52.0ug/L
Zinc '8.2ug/L 4.1 mg/kg NA
Zinc" 18.6ug/L NA 93ug/L



MEMO TO: G. GLENN- PAGE 3
DATE : JULY 31, 2000

1 . . . .
W Maximum concentration present in an aqueous 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
blank action level for aluminum, antimony, barium, beryllium, cobalt, copper, nickel,
sodium, vanadium and zinc were gualified, “B”, as a result of blank contamination.

* The interfering analytes calcium, iron and magnesium were present in sample SD-03-04Q at
" concentrations which were comparable to the levels of calcium, iron and magnesium in the

Interterence Check Sample (ICS) solution. Several analytes antimony, barium, beryilium,
cadmium, cobalt, copper, lead, manganese, nickel, 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, cobalt and silver.in the affected
sample. The positive results reported for beryllium and cobalt were qualified as biased high,
“K". The positive result reported for silver was qualified as estimated, “J”, due to conflicting
noncompliances.

* The interfering analytes calcium, iron and magnesium were present in sample SD-08-04Q at
concentrations which were comparable to the levels of calcium, iron and magnesium in the
Interference Check Sample (ICS) solution. Several analytes antimony, barium, beryllium,
cadmium, cobalt, copper, lead, manganese, nickel, 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, cobalt, copper, silver, sodium
and thallium in the affected sample. The positive result reported for beryllium was qualified as
biased high, “K". The positive result reported for copper was qualified as biased low, “L”. The’
positive results reported for cobalt, silver, sodium and thallium were qualified as estimated,

“J”, due to conflicting noncompliances.

¢ The interfering analytes calcium and iron were present in sample SD-04-04Q at
concentrations which were comparable to the levels of calcium, iron and magnesium in the
interference Check Sample (ICS) solution. Several analytes antimony, barium, beryllium,
cadmium, cobalt, copper, lead, manganese, nickel, 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 cobalt, nickel, silver, sodium and thallium in
the affected sample. The positive result reported for nickel was qualified as biased low, “L".
The positive results reported for cobalt, silver, sodium and thallium were qualified as -
estimated, “J”, due to conflicting noncompliances.

* The interfering analytes calcium and iron were present in sample SD-05-04Q at
concentrations which were comparable to the levels of calcium, iron and magnesium in the
Interference Check Sampie (ICS) solution. Several analytes antimony, barium, beryllium,
cadmium, cobalt, copper, lead, manganese, nickel, 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 antimony, beryllium, cobalt, nickel, silver
and thallium in the affected sample. The positive result reported for beryllium was qualified as
biased high, “K”. The positive results reported for. antimony and nickel were qualified as
biased low, “L". The positive results reported for cobalt, silver and thallium were qualified as
estimated, “J”, due to conflicting noncompliances. o :

e The interfering analytes calcium and iron were present in sample SD-09-04Q at
concentrations which were comparable to the levels of calcium, iron and magnesium in the
Interference Check Sample (ICS) solution. Several analytes antimony, barium, beryllium,.
cadmium, cobalt, copper, lead, manganese, nickel, selenium, silver, sodium, thallium and
vanadium were present in the ICS solution at concentrations which exceeded the Instrument
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Detection Limit (IDL). Interference affects exist for beryllium, cobalt, copper, nickel, silver,
sodium, thallium and vanadium in the affected sample. The positive result reported for
beryllium was qualified as biased high, “K”. The positive results reported for copper and
nickel were qualified as biased low, “L”. The positive results reported for cobalt, silver,
sodium, thallium and vanadium were qualified as estimated, “J”, due to conflicting
noncompliances.

« The interfering analytes calcium and iron were present in sample SD-11-04Q at
concentrations which were comparable to the levels of calcium, iron and magnesium in the
Interference Check Sample (ICS) solution. Several analytes antimony, barium, beryllium,
cadmium, cobalt, copper, lead, manganese, nickel, 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 antimony, beryllium, cobalt, copper, nickel
and silver in the affected sample. The positive result reported for beryllium was qualified as
biased high, “K”.- The positive results reported for antimony, copper and nickel were qualified
as biased low, “L". The positive results reported for cobalt and silver were qualified as
estimated, “J”, due to conflicting noncompliances.

e The interfering analytes calcium and iron were present in sample SD-12-04Q at
concentrations which were comparable to the levels of calcium, iron and magnesium in the
interference Check Sample (ICS) solution. Several analytes antimony, barium, beryllium,
cadmium, cobalt, copper, lead, manganese, nickel, 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, cobalt and silver in the affected
sample. The positive result reported for beryllium was qualified as biased high, “K”. The
positive results reported for cobalt and silver were qualified as estimated, “J”, due to
conflicting noncompliances.

* The interfering analyte iron was present in sample SD-02-04Q at a concentrations which was
comparable to the level of iron in the interference Check Sample (ICS) solution. Several
analytes antimony, barium, beryllium, cadmium, cobalt, copper, lead, manganese, nickel,
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 cobalt, copper, nickel, silver, sodium and thallium in the affected sample. The positive
results reported for copper and nickel were qualified as biased low, “L". The positive resuits
reported for cobalt, silver, sodium and thallium were qualified as estimated, “J”, due to
conflicting noncompliances.

e The interfering analyte iron was present in sample SD-06-04Q at a concentrations which was
comparable to the level of iron in the Interference Check Sample (ICS) solution. Several
analytes antimony, barium, beryllium, cadmium, cobalt, copper, lead, manganese, nickel,
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 cobalt, copper, nickel, silver and.thallium in the affected sample. The positive results
reported for copper and nickel were qualified as biased low, “L”. The positive results reported
for cobalt, silver and thallium were qualified as estimated, “J”, due to conflicting
noncompliances.

The interfering analyte iron was present in sample SD-13-04Q at a concentrations which was
comparable to the level of iron in the Interference Check Sample (ICS) solution. Several
analytes antimony, barium, beryllium, cadmium, cobalt, copper, lead, manganese, nickel,

" 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, cadmium, cobalt, silver, sodium and thallium in the affected sample. The
positive results reported for beryllium and cadmium were qualified as biased high, “K”. The
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positive results reported for cobalt, silver, sodium and thallium were qualified as estimated,
“J", due to conflicting noncompliances.

» The Matrix Spike / Matrix Spike Duplicate (MS/MSD) Percent Recoveries (%Rs) for antimony,
selenium, silver, thallium, vanadium and zinc were <75% quality control limit affecting the
sediment samples. The positive results reported for antimony and zinc in the affected
samples were qualified as biased low, “L”. The positive results reported for vanadium in the
affected samples were qualified as either biased low, “L” or estimated, “J”, as a result of
conflicting noncompliances. The nondetected resuits reported for selenium in the affected
samples were qualified as biased low, “UL”. The positive and nondetected results reported
for silver in the affected samples were qualified as estimated, “J” and “UJ”, respectively, as a
result of conflicting noncompliances. 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 reported for thallium were qualified as estimated, *J”,
as a result of conflicting noncompliances.

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

e Laboratory duplicate imprecision (>35% RPD quality control limit when sample result is >5X
CRDL or difference between results is >2X CRDL when sample result is <6X CRDL) was
noted for barium, lead, manganese and sodium affecting the sediment samples. The positive
results reported for barium, lead, manganese and sodium were qualified as estimated, “J”, in
the affected samples. The direction of bias could not be determined.

e The ICP Serial Dilution Percent Difference (%D) for lead was >10% quality control limit
affecting the sediment samples. The positive results reported for lead were qualified as
estimated, “J". The direction of bias could not be determined.

Notes

The CRDL %Rs for aluminum, silver, selenium and zinc were >110% quality control limit.
However, all results reported for the above listed analytes were either nondetected, qualified as a
result of blank contamination or >2X CRDL. Therefore, no validation action was required.

The MS %R for selenium was >125% quality control limit affecting the aqueous samples. Al
results reported-for selenium in the affected samples were nondetected. Therefore, no validation
action was required. :

Executive Summary

Laboratory Performance: The CRDL %Rs for several analytes were outside the 90-110%
quality control limit. Several analytes were present in the laboratory method / preparation blanks.’

Other Factors Affecting Data Quality: ICP interference affects were present in all sediment
samples. Sever analytes were qualified due to MS/MSD, laboratory duplicate and ICP Serial
Dilution noncompliances in 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 I,

and the NFESC document entitied “Navy Installation Restoration Chemical Data Quality Manual”
(September 1999).

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

“| 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 7
Gretchen A. Phipps

Chemist

),

Tetra Tech NUS
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 Key:

U -

B -

UL -

u o -

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. ’

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

* noncompliances.

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



APPENDIX A
QUALIFIED ANALYTICAL RESULTS



Qualifier Codes:

><§_<C—4C/JIJO'UOZ§'_7{L_IG)TIFTIUOW>

Lab Blank Contamination

Field Blank.Contamination

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, 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 < 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 (< 2 x IDL for inorganics and <CRQL for organics)
Other problems (can encompass a number of issues)
Surrogates Recovéry Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

Pest/PCD% between columns for positive results .
Non-linear calibrations, tuning r < 0.995 (correlation coefficient) '
EMPC result

Signal to noise response drop



CTO252-NAWC WARMINSTER

: SOIL DATA

CEIMIC CORPORATION ‘ _, Page !
SDG: 200398
SAMPLE NUMBER: ' ‘ $D-02-04Q $D-03-04Q SD-04-04Q ) SD-05-04Q
SAMPLE DATE: . 06/08/00 06/08/00 06/08/00 06/08/00
LABORATORY ID: 200398-18 200398-16 200398-14 200398-12
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: - 75.4 % 84.7 % 81.2% 822%
UNITS: MG/KG MG/KG MG/KG MG/KG
FIELD DUPLICATE OF:

RESULT _ QUAL CODE|RESULT  QUAL CODE|RESULT _ QUAL CODE|RESULT _QUAL  CODE
INORGANICS T
ALUMINUM 8650 10100 8010 9350
ANTIMONY 0.43 B A lo.4s B A |033 - B Al1a L DK
ARSENIC 2.0 K D |3.1 K D |27 K D |3.6 K D
BARIUM . 115 . J DF |168 J DF |70.4 J DF {143 J DF
BERYLLIUM - 1.8 1.3 K K {20 1.2 K K
CADMIUM 0.12 U lo.27 u 029 U 0.31 u
CALCIUM 5460 21400 15700 16400
CHROMIUM 31.2 36.7 29.3 . 28.4
COBALT . 6.9 J CK |139 K K [9.0 J CK |93 J CK
COPPER i 17.4 L K |33.1. 31.9 58.8
IRON . 23500 30000 - 34000 34700 v
LEAD 50.3 J F [325 J F }333 J F [39.1 J F
MAGNESIUM 4620 14600 11300 11200
MANGANESE ' 346 J F |1210 J : F |s527 J F |783 J F
NICKEL 14.3 L K 211 : 21.4 L K |233 L K
POTASSIUM 1370 3160 2040 : 2470 i
SELENIUM _ 1.3 UL D [2.8 UL D |31 UL D |33 UL D
SILVER 6.0 J DK |6.6 J DK |7.9 J DK |8.3 J DK
SODIUM . 413 J CDFK |1330 o DF |420 J CDFK | 691 J CDF
THALLIUM 0.45 J DK ]0.18 UL D |0.33 J DK ]0.41 J DK
VANADIUM . 33.1 L D |483 L " D |45.1 L D |34.6 L D
ZINC - 86.2 L D |106 L D |82.4 L D {114 L D




CT0252-NAWC WARMINSTER

SOIL DATA .
CEIMIC CORPORATION } : Page 2
SDG: 200398 . . ) .
SAMPLE NUMBER: SD-06-04Q SD-08-04Q SD-09-04Q SD-11-04Q
SAMPLE DATE:. o 06/08/00 - | osr08/00 _ 06/08/00 06/08/00
LABORATORY ID: 200398-10 200398-08 200398-06 _ 200398-04
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: . 80.1 % 812% 85.7 % 78.8%
UNITS: . MG/KG . MG/KG MG/KG X MG/KG
FIELD DUPLICATE OF:

RESULT .  QUAL CODEJRESULT  QUAL CODE |RESULT  QUAL CcoDE|RESULT  QuAL CODE
INORGANICS . - ‘ '
ALUMINUM 5600 8640 8300. 7380
ANTIMONY » 0.18 B A |o.39 B A |o30 B Al1s L DK
ARSENIC 2.3 K D |3.1 K D |31 'K D |32 K D -
BARIUM . 76.4 J DF |883 J DF |83.1 J DF |121 J DF
BERYLLIUM ) 0.90 B A 13 K~ K |11 K K |1.3 K K
CADMIUM 0.13 U 0.16 v , 0.27 u 0.19 U
CALCIUM 4290 18200 - 12900 19600
‘CHROMIUM : 22.4 25.8 i 34.8 151
COBALT 6.8 J CK |93 J CK 9.3 J cK {93 J CK
COPPER 18.2 L K |205 L K |28.0 L K |26.1 L K
{RON 21400 - 24500 48800 31700
LEAD . 35.0 J - F |286 J F |o1s J F la1s J F
MAGNESIUM 3760 12500 8240 11500
MANGANESE 824 J F |624 J F |s09 J F | 3180 J F
NICKEL 13.8 L K [18.4 217 - L K |18.0° L K
POTASSIUM , 1000 K c |a910 2550 2100
SELENIUM 1.4 UL D |1.7- UL D |28 uL D |20 uL - D
SILVER 5.6 J DK {5.5 J oK [10.9 J DK |8.2 J DK
SODIUM 633 J CDF |373 J COFK [516 J CDFK |279 B A
THALLIUM 0.22 J DK 10.27 J DK |0.47 J DK |0.25 UL D
VANADIUM : 30.6 L D [33.1 L D |38.0 J DK [148 L D
ZING 916 L D |876 L D |74.2 L D |191 L D
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SOIL DATA :
CEIMIC CORPORATION : Page 3
SDG: 200398 - :
SAMPLE NUMBER: SD-12-04Q SD-13-04Q -
SAMPLE DATE: 06/09/00 06/08/00 . /1! /!
LABORATORY ID: 200398-20 200398-02
QC_TYPE: NORMAL NORMAL . :
% SOLIDS: 86.8 % 79.3 % . 100.0 % 4 100.0 %
UNITS: MG/KG MG/KG
FIELD DUPLICATE OF:
. - RESULT  QUAL CODE|RESULT  QUAL CODE |RESULT  QUAL CODE|RESULT QUAL  CODE
INORGANICS -
ALUMINUM 8390 {6560
ANTIMONY 0.57 B A |oss B A
ARSENIC 25 K D [36 K D 1
BARIUM s 84.1 J DF [104 J DF
BERYLLIUM ' 15 K K [1.1 K K
CADMIUM 0.15 U 0.73 K EK
CALCIUM ‘ 21300 7350
CHROMIUM ' 33.2 358 .
COBALT ‘ . 10.0 J cK [o3 J cK
COPPER , 72.8 46.8
IRON 27800 27700
LEAD 513 J F [39.7 J F
MAGNESIUM 11300 4990 '
MANGANESE 769 J F [1330 T F
NICKEL 19.9 225
POTASSIUM 2720 1510 -
SELENIUM . 15 uL D |17 uL D
SILVER . 6.5 J DK |76 J DK
SODIUM 689 J CDF [327 J CDFK
THALLIUM 0.20 uL D |0.89 J DK
VANADIUM 40.9 L D {342 L D
ZINC ’ 184 L D |257 J D




CTO252-NAWC WARMINSTER
WATER DATA
CEIMIC CORPORATION Page !
" SDG: 200398
SAMPLE NUMBER: SW-02-04Q SW-03-04Q SW-04-04Q SW-05-04Q
SAMPLE DATE: 06/08/00 06/08/00 06/08/00 06/08/00
LABORATORY ID: 200398-17 200398-15 200398-13 200398-11
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0% 0.0% 0.0%
UNITS: MG/L MG/L MG/L - MG/L
FIELD DUPLICATE OF:
RESULT  QUAL CODEJRESULT  QUAL CODE|RESULT - QUAL CODE|RESULT 'QUAL  CODE
MISCELLANEOUS PARAMETERS _
HARDNESS as CaCO3 785 97.5 . 92.1 92.1
TOTAL ORGANIC CARBON 8 L H |5 uL H |5 UL H |6




CTO252-NAWC WARMINSTER

WATER DATA ,
CEIMIC CORPORATION : : Page 2
SDG: 200398
SAMPLE NUMBER: SW-06-04Q SW-08-04Q SW-09-04Q SW-11-04Q
SAMPLE DATE: 06/08/00 06/08/00 06/08/00 A 06/08/00
LABORATORY ID:- 200398-09 200398-07 b 200398-05 200398-03
QC_TYPE: NORMAL ' NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 0.0% 0.0% 0.0 %
UNITS: ’ MG/L MG/L MG/L MG/L
FIELD DUPLICATE OF:
RESULT QUAL CODEJRESULT QUAL CODE |RESULT QUAL CODE |RESULT QUAL CODE
MISCELLANEOUS PARAMETERS
HARDNESS as CaCO3 96.2 - 108 a8 215
TOTAL ORGANIC CARBON 5 4 2.7 2.8
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WATER DATA s
CEIMIC CORPORATION . : ' Page

SDG: 200398

SAMPLE NUMBER: ‘SW-12-04Q SW-13-04Q

SAMPLE DATE: 06/08/00 06/08/00 /7 //

LABORATORY ID: 200398-19 200398-01

QC_TYPE: NORMAL : NORMAL ) )

% SOLIDS: . 0.0 % ] 0.0 %} 100.0 % : 100.0 %

UNITS: ) . MG/L MG/L
FIELD DUPLICATE OF: )

RESULT QUAL CODEJRESULT  QUAL CODE |RESULT QUAL CODE |RESULT  QUAL CODE

MISCELLANEOUS PARAMETERS
HARDNESS as CaCQ3 145 ) 122
TOTAL ORGANIC CARBON 5 - L . H 286




CTO252-NAWC WARMINSTER

SOIL DATA _ .
CEIMIC CORPORATION Page !
SDG: 200398
SAMPLE NUMBER: " 8D-02-04Q . 8D-03-04Q $D-04-04Q SD-05-04Q
SAMPLE DATE: 06/08/00 06/08/00 - 06/08/00 06/08/00
LABORATORY ID: 200398-18 200398-16 200398-14 200398-12
QC_TYPE: _ NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 75.4% 84.7% 81.2% - ) 1 s22%
UNITS: MG/KG : MG/KG MG/KG MG/KG
FIELD DUPLICATE OF:

RESULT QUAL . CODEJRESULT  QUAL CODE|RESULT  QUAL _ CODE|RESULT QUAL  CODE
MISCELLANEOUS PARAMETERS
TOTAL ORGANIC CARBON 8240 | 5110 | 3230 | 6390 |

o



CTO252-NAWC WARMINSTER

SOIL DATA S ,

CEIMIC CORPORATION : ' - Page 2
SDG: 200398 .
*SAMPLE NUMBER: SD-06-04Q $D-08-04Q $D-09-04Q : SD-11-04Q

SAMPLE DATE: 06/08/00 06/08/00 06/08/00 06/08/00

LABORATORY ID: .200398-10 200398-08 . 200398-06 200398-04

QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: . 80.1% 81.2% - 85.7 % 78.8 %

UNITS: MG/KG MG/KG MG/KG MG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE[RESULT  QUAL CODE |RESULT QUAL - CODE|RESULT  QUAL CODE

MISCELLANEOUS PARAMETERS
TOTAL ORGANIC CARBON 6560 2740 | 4570 | 7540 | |




CTO252-NAWC WARMINSTER

SOIL DATA : : . .
CEIMIC CORPORATION _ age
SDG: 200398
SAMPLE NUMBER: SD-12-04Q SD-13-04Q
SAMPLE DATE: 06/09/00 06/08/00 - . /7 /1
LABORATORY ID: 200398-20 200398-02 '
QC_TYPE: ‘ NORMAL NORMAL : '
% SOLIDS: -86.8 % 793 % 100.0 % 100.0 %
UNITS: . MG/KG MG/KG
FIELD DUPLICATE OF:
RESULT QUAL CODE|RESULT  QUAL CODE JRESULT QUAL CODE|RESULT - QUAL CODE
MISCELLANEOUS PARAMETERS .
TOTAL ORGANIC CARBON 5970 | 3840 ° | |



CTO252-NAWC WARMINSTER

WATER DATA : . )

CEIMIC CORPORATION ' o Page !

SDG: 200398 !

SAMPLE NUMBER: : : SW-02-04Q | SW-03-04Q SW-04-04Q SW-05-04Q

SAMPLE DATE: 06/08/00 06/08/00 . 06/08/00 06/08/00

LABORATORY ID: 200398-17 200398-15 200398-13 200398-11

QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 00% 0.0% - 00% - 0.0%

UNITS: ‘ uenL » UGL ‘ UGL UGL

FIELD DUPLICATE OF:

RESULT  QUAL CODE|RESULT  QUAL . CODE|RESULT QUAL CODE |RESULT - QUAL CODE

INORGANICS . :

ALUMINUM ' : 137, B A |62.0 u 152 B A |620 u

ANTIMONY . , 1.8 u 1.8 - u 1.8 u 1.8 NV
~_ARSENIC 5.0 u 5.0 U - |50 U 5.0 u

BARIUM .. 74.8 B . A [84.9 B A f79.1 B A |79.6 B A

BERYLLIUM 0.98 ‘B , A |o.48 U 0.49 B A {0.48 V]

CADMIUM , 0.35 u - . 0.35 u 0.35 U 0.35 u

CALCIUM 19700 24500 23100 . . 23200

CHROMIUM - 6.4 uL c |64 T UL C |64 uL C |64 uL [

COBALT 3.3 uJ c |33 uJ c |96 B A |43 B A

COPPER 8.7 B A |87 uJ c |108 B A |152- B A

IRON ' 368 270 . 425 , 174 K c

LEAD . ) ‘ 5.7 J K |1.8 u 2.0 J K |1.8 U

MAGNESIUM - ' 7130 J . C |8820 J C 8340 J .C ] 8300 J c

MANGANESE 23.1 L c |539 ' 59.0 . 438

NICKEL 7.3 u 7.3 U 8.2 B Al73 1]

POTASSIUM : 1160 ) K C |1450 ‘K C 1100 K C |1270 ° K o]

SELENIUM " 37 U 37 u 37 u 37 u -

SILVER 6.1 u 6.1 u . 6.1 U 6.1 ¥]

SODIUM ) 17800 . 20200 18400 19600

THALLIUM 24 U 24 U 24 U . -12.4 U’

VANADIUM . 4.5 uJ C |45 UdJ C |61 B A 145 uJ Cc

ZINC 499 | B A 426 B A ]33.2 B A ]64.4 B A
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WATER DATA

CEIMIC CORPORATION Page
SDG: 200398
SAMPLE NUMBER: SW-06-04Q SW-08-04Q SW-09-04Q SW-11-04Q
SAMPLE DATE: 06/08/00 06/08/00 06/08/00 06/08/00
LABORATORY ID: 200398-09 200398-07 200398-05 200398-03
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0% 0.0 % . 0.0 %
UNITS: _ UGL UGIL UGL UGL
FIELD DUPLICATE OF:

RESULT  QUAL CODE[RESULT  QUAL CODE|RESULT  QUAL CODE|RESULT  QUAL CODE
INORGANICS
ALUMINUM 62.0 u 201 B A [119 B A |ss8 B8 A
ANTIMONY 1.8 U 18 U 1.8 u 18 u
ARSENIC 5.0 u 5.0 u 5.0 U 5.0 U
BARIUM 84.0 B8 A [985 B A |844 B A [191 K c
BERYLLIUM 0.98 B A |o.gs B A [0.98. B A [0.49 B A
CADMIUM 0.35 U 0.35 U 0.35 U 0.35 u
CALCIUM 23900 26900 24900 51100
CHROMIUM 6.4 UL c |s4 uL c |es . uL C |64 uL c
COBALT 33 | uJ c |s9 B A |3s B A |33 S wd c
COPPER 13.0 B A 1109 B A [195 B A |12 B A
IRON 208 851 ‘| 588 2480
LEAD 1.8 u 4.1 J K |23 J K 18" v
MAGNESIUM - 8860 J cl |9910 J ci |seg90 J ¢l |21200 J 1
MANGANESE 66.2 240 185 724
NICKEL 73 V] 76 B A |73 u 7.3 U
POTASSIUM 1270 K c |1s80 K c |1450 K ¢ | 2250 K c
SELENIUM 37 u 37 u 37 u 37 u
SILVER 6.1 U 6.1 U 16.1 U 6.1 V]
SODIUM 20500 21700 18900 40300
THALLIUM 2.4 u 24 u 24 U 24 v
VANADIUM 4.5 [VA] C 145 uJ C |45 uJ C 174 B A
ZINC 30.1 B A |466 B A |32 B A |63.0 B A




CT0252-NAWC WARMINSTER

WATER DATA

CEIMIC CORPORATION ' : Page 3
SDG: 200398

SAMPLE NUMBER: . . Sw-12-04Q ' SW-13-04Q :

SAMPLE DATE: - 06/09/00 06/08/00 /1 11
LABORATORY ID: 200398-19 - 200398-01

QC_TYPE: NORMAL NORMAL _

% SOLIDS: 0.0% 0.0% 100.0 % 100.0 % -
-UNITS: UG/L UGL

FIELD.DUPLICATE OF:

RESULT  QUAL CODE|RESULT  QUAL CODE|RESULT QUAL .= CODE|RESULT QUAL CODE

INORGANICS

ALUMINUM . 115 B A [620 1]

ANTIMONY 1.8 V] 1.8 u

ARSENIC 5.0 u 5.0 1]

BARIUM 104 8 A |975 B A

BERYLLIUM 0.98 B A 10.73 B A

CADMIUM 0.35 U 0.35 u

CALCIUM : 35600 29700

CHROMIUM 6.4 UL C |64 uL [

COBALT - : 43 B A |43 B A

COPPER 119 B A |195 B A

IRON : 738 174 K [

LEAD 1.9 J Cl {18 1]

MAGNESIUM ' 13600 11600

MANGANESE 180 73.0

NICKEL 7.3 U 8.7 B A

POTASSIUM 1550 K C [1440 K C

SELENIUM 37 U 3.7 Y

SILVER 6.1 U 6.1 u

SODIUM 26500 22900

THALLIUM . 24 U 2.4 U

VANADIUM 6.2. - B A |45 uJ C

ZINC 39.4 B A |342 B A
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E Tetra Tech NUS | INTERNAL CORRESPONDENCE

TO: G.GLENN DATE: JULY 27, 2000

FROM: ' GRETCHEN A. PHIPPS COPIES: DV FILE
SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, TOC AND HARDNESS

CT0 252 - NAWC WARMINSTER, PENNSYVANIA
SAMPLE DELIVERY GROUP SDG - 200399 -

SAMPLES: 5/Aqueous/

RB-060900 . SW-01-04Q  SW-07-04Q
SW-10-07Q SW-21-04Q :
4/Sediments/

SD-01-04Q SD-07-04Q SD-10-04Q
SD-21-04Q = . .

2/Soils/

$S-01-04Q S$S-02-04Q

Overview

- The sample set SDG 200399, NAWC Warminster, consists of four (4) aqueous, four (4) sediment

and two (2) soil environmental samples. One (1) rinsate blank (RB-060900) was included within
this SDG. :

All samples were analyzed for target analyte list (TAL) metals. The aqueous environmental
samples were also analyzed for hardness and total organic carbon (TOC). The soil and sediment
environmental samples were also analyzed for TOC. The samples were collected by Tetra Tech
NUS on June 9, 2000 and analyzed by Ceimic Corporation under the Naval Facilities Engineering
Service Center (NFESC) Quality Assurance/ Quality Control (QA/AC) criteria. Metals analyses
were conducted using SW 846 method 6010B. TOC analyses were conducted using EPA method
415.1. Hardness analyses were conducted using EPA method 130.

Summary

All analytes, with exception to those qualified “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/ rinsate blanks,
interference check sample (ICS) resuits, laboratory control sampie (LCS) results, detection limits
and analyte quanitation.

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

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

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for calcium and
sodium were <50% quality control limit. The nondetected results reported for calcium and
sodium were qualified as rejected, “UR”. The positive results reported for sodium were
qualified as biased extremely low, “L".

Minor Problems

The CRDL %Rs for barium, iron, magnesium and potassium were >110% quality control limit.
The positive results <2X CRDL reported for barium, iron, magnesmm and potassium were
qualified as biased high, “K”.

The CRDL %Rs for-cobalt and zinc were <90% quality control limit. The nondetected results

reported for cobalt were-qualified as biased low, “UL”. The positive results <2X CRDL
reported for cobalt and zinc were qualified as either biased low, L

The fol|owmg contaminants were detected in the laboratory method / preparation blanks at the
following maximum concentrations:

Maximum Action Action
Analyte Concentration Level(soil Level{agueous)
Aluminum 78.3ug/L 39.15 mg/kg 391.5ug/L
Antimony 3.4ug/L ’ 1.7 mg/kg 17ug/L
Barium ' 19.2ug/L 9.6 mg/kg 96ug/L
Beryllium 0.6ug/L 0.3 mg/kg 3.0ug/L
Cadmium 0.371ug/L NA 1.855ug/L
Cobalt © 8.0pg/l - 4.0 mg/kg 40ug/L
Lead" 1.82ug/L NA 9.1ug/L
Lead® ' 0.231 mg/kg 1.155 mg/kg NA
Magnesium 191.6pg/L "~ * 95.8 mg/kg 958ug/L
Manganese 3.4ug/L 1.7 mg/kg 17ug/L
Potassium 316.7ug/L 158.35 mg/kg 1584ug/L
Vanadium 6.8ug/L 3.4 mg/kg 34ug/L
Zinc® 1.120 mg/kg ., 5.6 mg/kg NA

(;’ Maximum concentration present in an aqueous preparation blank.
@ 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
blank action level for aluminum, antimony, barium, cadmium, cobalt, lead, potassium and
vanadium were qualified, “B”, as a result of blank contamination. It should be noted that
field quality control blanks are not evaluated for laboratory or field blank contamination.

The interfering analytes calcium, iron and magnesium were present in sample SD-21-04Q at
concentrations which were comparable to the levels of calcium, iron and magnesium in the
Interference Check Sample (ICS) solution. Several analytes namely aluminum, antimony,
barium, cadmium, cobalt, lead, potassium and vanadium were present in the ICS solution at
concentrations which exceeded the Instrument Detection Limit (IDL). Interference affects exist
for beryllium and cobalt in the affected sample. The positive result reported for beryllium was
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qualified as biased high, “K”. The positive result repohed for cobalt was Cjualified as biased
low, “L". : ’

The interfering analyte iron was present in sample SD-01-04Q at a concentration which was
comparable to the level of iron in the Interference Check Sample (ICS) solution. Several

- analytes namely aluminum, antimony, barium, cadmium, cobalt, lead, potassium and

vanadium were present in the ICS solution at concentrations which exceeded the Instrument
Detection Limit (IDL). Interference affects exist for cobalt and sodium in the affected sample.
The positive results reported for cobalt and sodium were qualified as biased low, “L”.

The interfering analyte iron was present in sample SD-07-04Q at a concentration which was
comparable to the level of iron in the Interference Check Sample (ICS) solution. Several
analytes namely ‘aluminum, antimony, barium, cadmium, cobalt, lead, potassium and
vanadium were present in the ICS solution at concentrations which exceeded the Instrument
Detection Limit (IDL). Interference affects exist for beryllium and cobalt in the affected sample.
The positive result reported for beryllium was qualified as biased high, “K”. The positive result
reported for cobalt was qualified as biased low, “L". '

_ The interfering analyte iron was present in sample SD-10-04Q at a concentration which was

comparable to the level of iron in the Interference Check Sample (ICS) solution. Several
analytes namely aluminum, antimony, barium, cadmium, cobalt, lead, potassium and
vanadium were present.in the ICS solution at concentrations which exceeded the Instrument
Detection Limit (IDL). Interference affects exist for sodium in the affected sample. The
positive result reported for sodium was qualified as biased low, “L”.

The interfering analyte iron was present in sample $S-01-04Q at a concentration which was
comparable to the level of iron in the Interference Check Sample (ICS) solution. Several
analytes namely aluminum, antimony, barium, cadmium, cobalt, lead, potassium and
vanadium were present in the ICS solution at concentrations which exceeded the Instrument .
Detection Limit (IDL). Interference affects exist for beryllium, nickel and sodium in the affected
sample. The positive result reported for beryllium was qualified as biased high, “K". The
positive results reported for nickel and sodium were qualified as biased low, “L".

The interfering analyte iron was present in sample SS-02-04Q at a concentration which was
comparable to the level of iron in the Interference Check Sample (ICS) solution. Several
analytes namely aluminum, antimony, barium, cadmium, cobalt, lead, potassium and
vanadium were present in the ICS solution at concentrations which exceeded the Instrument
Detection Limit (IDL). Interference atfects exist for beryllium; cobalt and sodium in the affected
sample. The positive result reported for beryllium was qualified as biased high, “K”. The
positive results reported for cobalt and sodium were qualified as biased low, “L”.

The Laboratory Control Sample (LCS) recoveries were less than the lower quality control
limits for arsenic and lead affecting the sediment and soil samples. The positive results
reported for arsenic and lead in the affected samples were qualified as biased low, “L".

The LCS recovery for cadmium was greater than the upper quality control limit affecting the
sediment and soil samples. The positive result reported for cadmium in the affected samples
were qualified as biased high, “K”. . ' :

Notes ' Y

The CRDL %Rs for antimony, lead and manganese were >110% quality control limit. However,
all results reported for the above listed analytes were either nondetected, qualified as a result of
blank contamination or >2X CRDL. Therefore, no validation action was required.
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The LCS recovery for thallium was greater than the upper quality control limit affecting the
. sediment and soil samples. All results reported for thallium in the affected samples were
nondetected. Therefore, no validation action was required.

Matrix Spike, Laboratory Duplicate and ICP Serial Dtluuon samples were not analyzed. No
explanation was provided.

Executive Summarv

Laboratory Performance: The CRDL %Rs for several analytes were outside the 90-110%

quality control limit. Several analytes were present in the laboratory method / preparation blanks.

Other Factors Affecting Data Quality: ICP interference affects were present in all
soil/sediment samples. Arsenic, lead and cadmium were qualified due to LCS noncompliances.

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 Il
and the NFESC document entltled “Navy Installation Restoration Chemical Data Quality Manual”
(September 1999).

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).”

St hea G ipwg

Tetra Tech NUS
Gretchen A. Phlpps .
Chemist

‘Tech
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 documentatlon



'S

MEMO TO: G. GLENN-PAGE 5

DATE :

JULY 27, 2000

Data Qualifier Key:

U
B

UL

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.



‘ APPENDIX A
QUALIFIED ANALYTICAL RESULTS



Qualifier Codes:
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- Lab Blank Contamination

Field Blank Contamination

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, 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 < 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 (< 2 x IDL for inorganics and <CRQL for organics)
Other problems (can encompass‘a number of issues)

Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

Pest/PCD% between columns for positive results

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

EMPC result

Signal to noise response drop



CTO0252-NAWC WARMINSTER

ZINC -

WATER DATA

CEIMIC CORPORATION ) Page !
 SDG: 200399

SAMPLE NUMBER: RB-060900 SW-01-04Q SW-07-04Q . SW-10-04Q

SAMPLE DATEI 06/09/00 06/09/00 06/09/00 06/09/00

LABORATORY ID: 200399-11 200399-07 200399-03 200399-01

QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 0.0% 0.0% 0.0 % 0.0%

UNITS: UG/L UGL UGL UGL

FIELD DUPLICATE OF:

RESULT QUAL CODEJRESULT QUAL CODE |RESULT QUAL CODE | RESULT QUAL CODE

INORGANICS

ALUMINUM 62.0 U 62.0 U 62.0 U 119 B A
- ANTIMONY 1.8 U 1.8 U 20 B A |18 U

ARSENIC 5.0 U 5.0 U 5.0 U 50 U

BARIUM 4.1 U 749 B A |86.5 B A 104 K C

BERYLLIUM 0.48 U 0.48 U 0.48 U 0.48 U

CADMIUM 0.35 U 0.35 B A ]0.35 V] 11 B A

CALCIUM 141 UR C [20000 21300 25300

CHROMIUM 6.4 ] 6.4 U 6.4 U 6.4 u

COBALT 3.3 UL C |33 uL C |33 UL C |34 8 A

COPPER 8.7 U 8.7 U 8.7 U 8.7 U

IRON 47.0 U 176 K C |553 296

LEAD 1.8 U 6.0 B A |18 U 2.3 B A

MAGNESIUM 131 K C |6840 K C 18330 K. C | 10000 K C

MANGANESE 1.8 U 47.7 147 144

NICKEL 7.3 U 7.3 V) 7.3 U 7.3 U

POTASSIUM 265 U 859 B A |1180 B A 1270 B A

SELENIUM 37 V] 3.7 U 3.7 U 3.7 U

SILVER 6.1 U 6.1 U 6.1 U 6.1 u

SODIUM 242 UR C 17700 19000 22200

THALLIUM 24 U 24 U 24 U 24 u

VANADIUM 4.5 U 45 u 6.9 B A |59 B A

11.2 L C |20.0 L C |[124 L C |273 L C




CT0O252-NAWC WARMINSTER

WATER DATA ) :
CEIMIC CORPORATION Page 2
SDG: 200399 '
SAMPLE NUMBER; SW-21-04Q )
SAMPLE DATE: . 06/09/00 1 oy /1 /1
LABORATORY ID: 200399-09 :
QC_TYPE: NORMAL
% SOLIDS: . ’ _ 0.0% ©1000% 100.0 % 100.0 %
UNITS: UGL :
FIELD DUPLICATE OF: ’
: RESULT QUAL CODE|RESULT QUAL CODE |RESULT  QUAL CODE|RESULT QUAL CODE
INORGANICS :
ALUMINUM ) 62.0 - U
ANTIMONY 18 u
‘ARSENIC 5.0 U
BARIUM 84.7 B A
BERYLLIUM 0.48 u
CADMIUM : 0.35 u
CALCIUM 24900
CHROMIUM 6.4 u
COBALT ) ) 3.3 UL c
COPPER 8.7 7]
{RON 466
LEAD 1.8 u
MAGNESIUM 8790 K c
MANGANESE 142
NICKEL 7.3 u
POTASSIUM 1170 8 A
SELENIUM -~ 37 U
SILVER 6.1 u
SODIUM L - 19800 -
THALLIUM , 24 u
VANADIUM - - 45 u
ZINC 149 L c

T



CTO252-NAWC WARMINSTER

SOIL DATA

CEIMIC CORPORATION

SDG: 200399 ’

SAMPLE NUMBER: SD-01-04Q SD-07-04Q SD-10-04Q SD-21-04Q

SAMPLE DATE: 06/09/00 06/09/00 06/09/00 06/09/00

LABORATORY ID: 200399-08 200399-04 200399-02 200399-10

QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 79.4 % 79.0 % 85.0 % 77.5%

UNITS;. MG/KG MG/KG MG/KG MG/KG

FIELD DUPLICATE OF:

RESULT  QUAL CODE|RESULT  QUAL CODE |RESULT QUAL CODE|RESULT  QUAL CODE

INORGANICS

ALUMINUM 7380 6870 6550 : 5270 . C
ANTIMONY 0.43 B A [0.60 8 A |0.34 B A |o.42 B A
ARSENIC 25 L E |28 L £ |27 L E |19 L E
BARIUM 173 66.5 80.0 61.9

BERYLLIUM 1.1 . ) 0.90 K K |12 0.92 K . K
CADMIUM 0.11 u 0.15 U 0.04 u - 0.15 U

CALCIUM 8250 9910 .~ |7300 25400

CHROMIUM® 33.2 29.2 211 15.9

COBALT ’ 7.7 L CK |87 L CK |83 L ' C |6.4 L CK
COPPER 229 v N 21.8 30.2 18.4 '
IRON . 20900 25500 .| 20800 20600
‘LEAD - 56.4 L E [37.2 L E {431 - L E |326 L E
MAGNESIUM : 6670 6820 7430 i 16200

MANGANESE 497 686 1030 ) 339

NICKEL 14.8 - 17.9 16.2 13.9

POTASSIUM 2190 1510 1910 i 1500

SELENIUM ’ 1.2 u 15 u 0.39 U 1.6 1]

SILVER 5.4 6.0 49 . 42

SODIUM ] 306 L CK |756 L C |338 L CK |494 L c
THALLIUM . '0.20 V] 0.25 V] 0.25 V) 0.26

VANADIUM . 34.9 31.9 31.2 24.4

ZINC 108 ' 102 118 . 94.8




—

CT0252-NAWC WARMINSTER

SOIL DATA .
CEIMIC CORPORATION _ : ' Page 2
SDG: 200399
SAMPLE NUMBER: §5-01-04Q $5-02-040Q B
SAMPLE DATE: 06/09/00 : 06/09/00 . /1 /1
LABORATORY ID: 200399-05 200399-06
QC_TYPE: NORMAL NORMAL -
% SOLIDS: : 83.0 % 72.7 % 100.0 % 100.0 %
UNITS: ’ MG/KG MG/KG
FIELD DUPLICATE OF:
RESULT.  QUAL ' CODE[RESULT QUAL CODE|RESULT  QUAL CODE|RESULT QUAL CODE
INORGANICS ] . -
ALUMINUM : . 8690 7640
ANTIMONY 0.19 u 1.8 B A
ARSENIC ) 25 L E |76 L E
BARIUM ' 49.5 186
BERYLLIUM ) 0.97 K K 1.0 - K K
CADMIUM . ’ 0.15 u - 0.35 K E
CALCIUM 9840 2530
CHROMIUM 317 . 18.9
COBALT ) . 8.3 L CK |43 B A
COPPER 245 58.8
IRON 23200 ' 27500
LEAD 35.4 L E |675 L E
MAGNESIUM - 9320 2000
MANGANESE 466 1344 .
NICKEL ) ) 19.3 7.8 L K
POTASSIUM : 1270 512 K [
SELENIUM ) 1.6 1] ] 0.48 U
SILVER ~ . 5.6 9.3
SODIUM , : 346 L CK |116 L CK
THALLIUM 0.25 V) 0.31° U
VANADIUM 40.3 320
ZINC - 107 ] 102




CTO252-NAWC WARMINSTER

SOIL DATA
CEIMIC CORPORATION Page 1
SDG: 200399
SAMPLE NUMBER: SD-01-04Q SD-07-04Q SD-10-04Q SD-21-04Q
SAMPLE DATE: 06/09/00 06/09/00 06/09/00 06/09/00
LABORATORY ID: 200399-08 200399-04 200399-02 . 200399-10
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 79.4 % 79.0% 85.0 % T 775%
- UNITS: MG/KG MG/KG MG/KG MG/KG
FIELD DUPLICATE OF:
RESULT QUAL CODE|RESULT QUAL CODE |JRESULT QUAL CODE |RESULT QUAL CODE
MISCELLANEOUS PARAMETERS o
TOTAL ORGANIC CARBON 6370 5230 4000 4610




CTO252-NAWC WARMINSTER

SOIL DATA :
CEIMIC CORPORATION Page 2
SDG: 200399
SAMPLE NUMBER: $5-01-04Q $5-02-040Q
SAMPLE DATE: 06/09/00 06/09/00 /7 /7
LABORATORY ID: 200399-05 200399-06
QC_TYPE: NORMAL NORMAL
% SOLIDS: 83.0 % 727 % .100.0 % 100.0 %
UNITS: MG/KG MG/KG
FIELD DUPLICATE OF:
. RESULT QUAL CODE[RESULT  QUAL CODE |RESULT QUAL CODE |RESULT QUAL CODE
MISCELLANEOUS PARAMETERS
TOTAL ORGANIC CARBON 17400 9390




CTO252-NAWC WARMINSTER

WATER DATA
" CEIMIC CORPORATION . Page 1

SDG: 200399

SAMPLE NUMBER: RB-060900 SW-01-04Q SW-07-04Q SW-10-04Q

SAMPLE DATE: 06/09/00 06/09/00 ' 06/09/00 06/09/00

LABORATORY ID: 200399-11 200399-07 200399-03 200399-01

QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 0.0% 0.0 % 0.0% 0.0%

_ UNITS: MG/L MG/L MG/L MG/L
FIELD DUPLICATE OF:
RESULT QUAL CODE|RESULT QUAL CODE JRESULT QUAL CODE |RESULT QUAL CODE .

MISCELLANEOUS PARAMETERS i ' -

HARDNESS as CaC03 ' 2 U 78.1 87.6 104

TOTAL ORGANIC CARBON 5 U 5 U 9 7




CTO252-NAWC WARMINSTER

WATER DATA :

CEIMIC CORPORATION v Page 2

SDG: 200399 '

SAMPLE NUMBER: SW-21-04Q

SAMPLE DATE: - : 06/09/00 /1 /11 /11

LABORATORY ID: o 200399-09

QC_TYPE: NORMAL ,
% SOLIDS: 00% . 100.0 % 100.0 % 100.0 % -
"UNITS: MG/L

FIELD DUPLICATE OF:

RESULT QUAL CODE|RESULT  QUAL CODEJRESULT QUAL -~ CODE|RESULT QUAL CODE

MISCELLANEOUS PARAMETERS : :

HARDNESS as CaCO3 . 98.5

TOTAL ORGANIC CARBON 9




@ Tetra Tech NUS, Inc. INTERNAL CORRESPONDENCE
PHIL-14443

TO: GARTHGLENN " DATE: August 4, 2000

FROM:  JAMES LUCCHESE . COPIES:  FILE

SUBJECT: INORGANIC DATA VALIDATION ~ TOTAL MERCURY
CTO252, NAWC WARMINSTER, PENNSYLVANIA
SDG NO. 00BR262 '

SAMPLES: 6/Aqueous '
SW-02-04Q - SW-06-04Q SW-13-04Q

SW-03-04Q SW-08-04Q

SW-04-04Q SW-08-04Q

SW-05-04Q SW-11-04Q

9/Solid

SD-02-04Q ' ~ SD-06-04Q SD-13-04Q
SD-03-04Q SD-08-04Q

SD-04-04Q SD-09-04Q

SD-05-04Q SD-11-04Q

OVERVIEW

The sample set for the CTO252, NAWC Warminster,' PA, LAB ID 00BR262, consists of 9 agueous

environmental samples, (designated SW), and 9 solid environmental samples, (designated SD-). All
samples were analyzed for total mercury. - '

The samples were collected by Tetra Tech NUS, Inc.-on June 8, 2000 and analyzéd by' Brooks Rand, Ltd.
(BRL).

The analyses for total mercury in water were conducted using EPA Method 1631, Revision B. The
analyses for total mercury in soil were conducted using the proprietary BRL Method BR-0002. Water and

soil sample analysis methods utilized stannous chloride reduction, gold amalgamation, and cold vapor
atomic fluorescence spectrometry. '

SUMMARY

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



PHIL-14443
Garth Glenn
August 4, 2000 Page 2

EXECUTIVE SUMMARY

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

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

"l attest that the data referenced herein were validated according to the agreed upon validation criteria as
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPjP)." :

/étra ‘%h NUS, Inc.

James Lucchese
CLEAN Data Validator

Tetra Tech N’BS, Inc.

Russell Sloboda
CLEAN Data Validation Quality Assurance Officer

Attachments: _

1. Appendix A - Qualified Analytical Results

2. Appendix B - Results as Reported by the Laboratory
3. Appendix C - Support Documentation



APPENDIX A

Qualified Analytical Results



Appendix A
Analytical Results for Aqueous Samples
CT0252, NAWC Warminster

Sample ID: - SW-02-04Q SW-03-04Q SW-04-04Q SW-05-04Q SW-06-04Q SW-08-04Q SW-09-04Q SW-11-04Q SW-13-04Q

Laboratory 1D: 00BR262-07 00BR262-05 00BR262-03 00BR262-01 00BR262-17 00BR262-15 00BR262-13 00BR262-11 00BR262-09
Sample Date: 6/8/00 6/8/00 6/8/00 6/8/00 6/8/00 6/8/00 6/8/00 6/8/00 6/8/00
QC Sample Type: |NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
. RESULT QUAL |RESULT QUAL |[RESULT  |QUAL {RESULT |QUAL |[RESULT QUAL |RESULT QUAL |RESULT |QUAL |RESULT QUAL |RESULT QUAL
INORGANICS ng/L pg/l pg/L ng/L pg/L pg/L ng/L : pug/L ug/L
Mercury 0.0041 0.0061 0.0002|U 0.0002|U 0.0010 0.0040 0.0022 0.0021 0.0038
\
N
DATA_SUM_M_SW_6_8_00.xls 1
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Data Qualiﬁ_ers: }
U -- Value is a non-detected result as reported by the laboratory.

Database source file: D:\WARM_MERCURY_7_21_OO\M_TTNUSO3B.DBF data retrieved on: 07/21/00

DATA_SUM_M_SW 6_8_00Xis 2



Appendix A
Analytical Results For Soil Samples
CT0252, NAWC Warminster

Sample ID: S$D-02-04Q SD-03-04Q SD-04-04Q SD-05-04Q SD-06-04Q SD-08-04Q SD-09-04Q SD-11-04Q SD-13-04Q
Laboratory 1D: 00BR262-08 00BR262-06 00BR262-04 00BR262-02 00BR262-18 00BR262-16 00BR262-14 00BR262-12 00BR262-10
Sample Date: 6/8/00 _|6/8/00 6/8/00 6/8/00 : 6/8/00 6/8/00 6/8/00 6/9/00 6/8/00
QC Sample Type: NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
RESULT QUAL |RESULT QUAL |RESULT QUAL |RESULT QUAL [RESULT QUAL |RESULT QUAL |RESULT QUAL {RESULT QUAL [RESULT QUAL

INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg - mg/kg ng/L
Mercury 0.0195 - 0.0111 0.0073 0.0075 0.0528 0.0118 0.0226 0.0245 0.1430

DATA_SUM_M_SOILS_6_8_00.xls 1
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Data Qualifiers:

Database source file: D:\WARM_MEVRCURY_7_21_OO\M_TTNUSO3BSOILS.DBF data retrieved on: 07/21/00 -

DATA_SUM_M_SOILS_6_8_00.xls A 2



APPENDIX B

Results as Reported by the Laboratory
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U.S. EPA ~ CLP

1

INORGANIC ANALYSIS DATA SHEET

2oy

L1j>

ab Code:

alrlx (soil/water):

e!el (low/med)
olids:

Concentration Units (ug/L or mg/kg dry weight): ggg ( [——

Case Nq.:

uzA%le

Lab Sample ID:

Date Received:

CAS No.

Analyte

Concentration

Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1

7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Aluminum_
Antimony

Arsenic

Barium

Beryllium
Cadmium
Calcium__
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury_
Nickel

Potassium
Selenium_
Silver

Sodiun

Thallium

Vanadium_

Zinc -

Cyanide__

l 7439-95-4

or Before:

Clarity Before:

Clarity After:

L ey =

Texture:

Artifacts:

: D, |
Contract:&LpA—-]4-70C - ‘?ﬁ’ls\oﬂos—mr@?{

SAS No.:

FORM I - IN
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- ILMO3.
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U.S. EPA - CLP
1 .
INORGANIC ANALYSIS DATA SHEET .
Lab Name: _ pf0OKS fANY  TT | cOntract:é’rcw%“ffcr~7cn—1?zzjg“°"°‘*“°‘f@
Lab Code: Case No.: SAS No.:

Matrix (soil/water): :,X%TTEﬂZ

Lab Sample ID: R 3
Date Received: ng%(Oﬂ‘QO i

Concentration Units (ug/L or mg/kg dry weight): e ((;,

Level (low/med):

% Solids:

CAS No.

Analyte

Concentration c|

Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Aluminum__
Antimony
Arsenic___
Barium

Beryllium
Cadmium___
Calcium__
Chromium
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury
Nickel

Potassium
Selenium_
Silver

Sodium

Thallium_
Vanadium_
Zinc

Cyanide

TR RN RENN R

Color Before:

Clarity Before: Texture:

Color After: Clarity After: Artifacts:

" Comments: o l

FORM :T, 43 IN
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Lab Code:

INORGANIC ANALYSIS DATA SHEET

U.s.

GROOKS  fars T,

Case No.::

)‘trix (soil/water) : WAL
Level (low/med):

Solids::

Concentration Units (ug/L or mg/kg dry weight): ﬂa lL~

EPA - CLP

Contract: &b &-94 - 7@0lv¥

SAS No.:

Lab Sample ID:

Date Received:

CAS No.

Analyte -

Concentration|C Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96~5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Aluminum_
Antimony__
Arsenic___
Barium

Beryllium
Cadmium__
Calcium___
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium|.

Manganese
Mercury
Nickel

Potassium].
Selenium_

Silver

Sodiun

Thallium_
Vanadium_

Zinc

Cyanide
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U.S. EPA - CLP

| 1 , " EPA SAMpyy
INORGANIC ANALYSIS DATA SHEET ‘

| ~ 3
C N7 A
Lab Name: £Q00KS RAMY L3ty Contract :& CPR- ‘.(‘(--700-—\2‘134 >\0-0 00

Lab Code: Case No.: SAS No.: B ' SDG No.: }

Matrix (soil/watef): Eﬁ}iT”aﬁL ' : Lab Sample ID: 5KM%QZQZ-O7 3
Level (low/med):

Date Received: ‘ %
% Solids: . k

Concentration Units (ug/L or mg/kg dry weight): 4 g tk-

CAS No. Analyte |Concentration|c| @

7429-90~-5|Aluminum_ _
7440-36~0|Antimony_ -
7440-38-2|Arsenic___ _
7440-39-3|Barium _
7440-41-7 |Beryllium _
7440-43-9|Cadmium__ | _
7440-70-2|Calcium__ . _
7440-47-3 | Chromium_ _
7440-48-4|Cobalt . _
7440-50-8 ) Copper : _
7439-89-6|Iron ’ 1
7439-92-1|Lead | . _
7439-95-4 |Magnesium
7439-96-5]Manganese : :
7439-97-6 |Mercury T B
7440-02-0|Nickel ) |
7440-09-7 | Potassium ' _
7782-49-2|Selenium_ _
7440-22-4|Silver _
7440-23-5|Sodium _
7440-28-0 Thallium_ 4 _
7440-62-2|Vanadium_ _
7440-66-6|Zinc

Cyanide

PPt
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Ib Name:

Lab Code:

ltri‘x (soil/water):

Level (low/med):

Solids:’

Mlooks EANT

U.S. EPA - CLP k|
1 A S EPA sAan} 3
INORGANIC ANALYSIS DATA SHEET . .;
1. Contract :&Ci8~ 49 -T00124% S%}stﬂ@é
Case No.: SAS No.: SDG'NO-:‘iﬂ e
“2ASRLCL Lab Sample ID: :

Concentration Units

(ug/L or mg/kg

dry weight): _Q%%J(,.
' (

Date Received:

CAS No.

Analyte

Concentration|C

Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0

| 7440-62-2

7440-66-6

Aluminum_°

Antimony_|

Arsenic
Barium

Beryllium
Cadmium___
Calcium__
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury

Nickel

S

Potassium
Selenium_
Silver

Sodium

Thallium_
Vanadium_
Zinc

Cyanide___
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Lab Name: _ AROCKS P ANy iz
Lab Code:’ '

U.S. EPA - CLP

Case No.:

Matrix (soil/water): ULOATER

Levél (low/med) :

% Solids:

Concentration Units (ug/L or mg/kg dry weight): (L% IL,

, 1 . EPA SAMPL%
INORGANIC ANALYSIS DATA SHEET . ;
Contract: GCpR-94q-T00-4E So- \\“M%
SAS No.: | ~ SDG Nb-='{:
| Lab Sample ID: gzzgﬁziiL:l\

06les|oD

Date Received:

CAS No.

Analyte

Concentrationic Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Aluminum_
Antimony
Arsenic___
Barium

Beryllium
Cadmium_
Calcium___
Chromium_
Cobalt

Copper

Iron .

Lead

Magnesium
Manganese
Mercury
Nickel

Potassium
‘Selenium_
Silver

Sodium

Vanadium_
Zinc

Thallium_

Cyanide_ _
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I'b Name: ’GQOOM% LAY TS

Lab Code:

INORGANIC ANALYSIS DATA SHEET

U.s.

1

}ltrix (soil/water):

Level (low/med):

Solids:

Concentration Units (ug/L or mg/kg"

Case No.:

LoATER

SAS No.:

EPA - CLP

Contract:&CP%J¥k7OOﬂﬂg a

dry weight):

30~ -

SDG No.:;
0D BR2EZ-\D

Date Received: ¢\ nalOC

Lab Sample ID:

CAS No.

Analyte

Concentration

C Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Aluminum_
Antimony
Arsenic___
Barium

Beryllium
Cadmium___
Calcium___
Chromium_
Cobalt

Copper

Iron

Lead .

Maghesium
Manganese
Mercury
Nickel

Potassium
Selenium_
Silver

Sodium

Thallium_

Vanadium_
Zinc

Cyanide__|
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U.S. EPA - CLP

1 o . EPA SAMPL;)
INORGANIC ANALYSIS DATA SHEET ’

Lab Name: _R2OMOKS Rawd T Contract 3¢ ‘76"‘3‘('70042‘(5!‘ 5\3“(3{’%%
Lab Code: SAS 'No.:

Case No.: SDG No.:'i

Cx;@nggqy—vg';'

QQJQEHCXD

dry weight): ‘L_ |

Matrix (soil/water): LoATel Lab Sample ID:

Level (low/med): Date Received:

% Solids:

Concentration Units (ug/L or mg/kg

CAS No. Analyte Concentration{c Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2

7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

7440-47-3

Aluminum
Antimony
Arsenic___
Barium

Beryllium
Cadmium___
Calcium__
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury_
Nickel

Potassium
Selenium_
Silver

Sodium

Thallium_
Vanadium_
Zinc

Cyanide;_
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U.S. EPA - CLP

. 1 .
INORGANIC ANALYSIS DATA SHEET

oS @AKND O V4 Contract : Cc BR-94-700~ ll‘tS\g“ o=

EPA SAMPLE

b Name:

Lab Code: Case No.: SAS No.: SDG No.. i
lltrix (soil/water): w#\?‘@ﬁ Lab Sample ID: OOBRRZLEL ~|—T

Level (low/med): Date Received:

oGﬁc>Q(
MJL\

Solids:

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

CAS No.

Analyte

Concentration

Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Aluminum_
Antimony_
Arsenic___
Barium

Beryllium
Cadmium__
Calcium___
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury_
Nickel

Potassium

Selenium_

Silver

Sodium

Thallium

Vanadium_

Zinc

Cyanide___

Clari

ty Before:

||IIIII|.‘|'|I|||I||II||lI'||4I”“

Texture:

'olor Before:

ColorAAfter:

' 'Cemments: ,

Clarity After: Artifacts:

I* - : ' FORM I - IN

i1

ILMO03

)



U.S. EPA - CLP

_ 1 .
INORGANIC ANALYSIS DATA SHEET

. | , lsb-
Lab Name: BRRoOA aPY Ly Contract:C?C‘?&‘ci‘\“‘m'\N.é‘S 05

Lab Code: Case No.: " SAS No.: SDG No.: 3§

Matrix (soil/water): SO\

Lab Sample ID: OCCQR7267-07. ;':-"
" Level (low/med) : Date Réceived:<96!03!CX3 A
% Solids: % 5'79;

Concentration Units (ug/L or mg/kg dry weight): i%ﬂégkﬁ}

CAS No. Analyte Concentration|cC Q
#]

7429-90-5|Aluminum_ _
7440-36-0|Antimony _
7440-38-2|Arsenic___ _
7440-39-3|Barium : _
7440-41-7|Beryllium _
7440-43-9|Cadmium___ ' _
7440-70-2|Calcium___ B
7440-47-3 |Chromium_ _
7440-48-4|Cobalt |
7440-50-8 | Copper _
7439-89-6|Iron . _
7439-92-1|Lead

7439-95-4 |Magnesium _
7439-96-5|Manganese _
7439-97-6|Mercury wARS &
7440-02-0|Nickel _
7440-09-7 | Potassium
7782-49-2|Selenium_ _
7440-22-4|Silver : _
7440-23-5|Sodium _
7440-28-0(Thallium_ _
7440~-62-2|Vanadium_ _
7440-66-6|2inc . |
Cyanide
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L'b Name: BEQ_oouwl 'Q’_-A\;\‘b cTD
a

b Code:

INORGANIC ANALYSIS DATA SHEET

‘u.s.

1

Case No.:

latvri‘x (soil/water): SC\L

Level (lbw/med):

‘38 Solids:

2S07,

Concentration Units (ug/L or mg/kg

EPA - CLP

SAS No.:

Lab Sample ID: CORR 72 62-0% 3

0b|09] 0o
dry weight): m%kééféy '

Date Received:

CAS No.

Analyte

Concentration

Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-~-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440~-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Aluminum_
Antimony
Arsenic___
Barium_

Beryllium
Cadmium___
Calcium___
Chromium_
Cobalt

Copper

Iron .

Lead

Magnesium
Manganese
Mercury
Nickel

13

Potassium
Selenium_
Silver

Sodiun

Thallium_

Vanadium_
Zinc

Cyanide___
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Lab Name:

Lab Code:

Aok tAvwD it

U.S.

1

EPA - CLP

INORGANIC ANALYSIS DATA SHEET

Case No.

Matrix (soil/water): Sciv

Level (low/med):

% Solids:

Concentration Units (ug/L or mg/kg dry weight): (lﬁig(iéj
: : C

Y s éjg

: o SAS No.:

Contract:qCbR--G4-TJ00-iz4 ¥

Lab Sample ID:

Date Received:

CAS No.

Analyte

Concentration]|C

Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-~4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28~0
7440-62-2
7440-66-6

Aluminum__
Antimony_
Arsenic___
Barium

Beryllium
Cadmium__
Calcium__
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury
Nickel

R

Potassium
Selenium_
Silver

Sodium

Thallium_
Vanadium_
Zinc

Cyanide___
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b Name:

Lab. Code:

EﬁZ@Cﬁis AN

INORGANIC ANALYSIS DATA SHEET

LTt

U.Ss.

1

Case No.:

latri'x (soil/water): SO (L

Level (low/med):

Solids:

11.0

‘Concentration Units (ug/L dr_mg/kg

EPA - CLP

Contract :GCHR-GQ-7¢0 - lZ‘I‘J P-oi
SAS No.: |

Lab Sample ID:

OG!Oﬂo

Date Received:

CAS No.

Analyte

Concentration

dry weight): 'ﬂgla Aﬁ;j

cl Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4

7439-89-6
7439-92-1
7439-95-4
7439-96~-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

7440-50-8.

Aluminum_
Antimony
Arsenic_-_
Barium

Beryllium
Cadmium__
Calcium___
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury
Nickel

TS

Potassium

Selenium_

Silver

Sodium

Thallium

Vanadium_

Zinc

Cyanide___
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Lab Name: K (26O

U.s.

1

EPA - CLP

INORGANIC ANALYSIS DATA SHEET

Q&Hbiﬁy

Lab ‘Code:
Matrix (soil/water):
Level (low/med):

% Solids:

Case No.

<ol

07 /.

Concentration Units (ug/L or mg/kg

SAS No.:
Lab Sample ID:

Date Received:

Contract:GC(H&-

(\‘('Tx"‘(ﬂ%‘

CAS No.

Analyte

Concentration

dry weight): g}gig,djg#A
{

C Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
17439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
17440-62-2
7440-66-6

Aluminum_
Antimony
Arsenic___
Barium

Beryllium
Cadmium__
Calcium__
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury

Nickel ~

i3

Potassium
Selenium_
Silver

Sodium

Thallium_
Vanadium_
Zinc

Cyanide___
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Lab Code:

INORGANIC ANALYSIS DATA SHEET
I'b Name: &QOO(& (LAwb ;_"‘b

U.s. Epa - CLP

1

‘contract : GChR-GY <1009

Case No.:

lltrlx (501l/water) ';D!k_.
ryel (low/med) :

Solids:

Concentration Units (ug/L or mg/kg

5257

SAS No.:

Lab Sample ID:

00¢y2163~\2,?

oeloqloo

—M“}

Date Received:

dry weight):

CAS No.

Analyte

Concentration

Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439~-89-6
7439-92-1
7439-95-4
7439-96~-5
7439-97~6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Aluminum_
Antimony_
Arsenic___
Barium

Beryllium
Cadmium___
Calcium
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury
Nickel

24 S

Potassium
Selenium_
Silver

Sodium

Zinc

Thallium_
Vanadium_

Cyanide___
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Léb Name:

Lab Code:

Solids:

BRrcoKS AND

INORGANIC ANALYSIS DATA SHEET

U.S. EPA - CLP

1 N EPA SAMPLy

Matrix (soil/water):

Level (low/med):

Concentration Units (ug/L or mg/kg

Case No.:

Lo\

_S-87

R
VA

Contract ﬁ-c7>€> G- 700«\#@‘39 "C(’O“'Cﬁ |

. SAS No.:

‘Lab Sample ID:

Ok !O(} !OO

dry weight): ﬂ.g !ﬁ CLﬁE}'

Date Received:

CAS No.

Analyte’

Concentration|C Q

7429-90-5
7440~-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439~-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Aluminum_
Antimony__
Arsenic___
Barium

Beryllium
Cadmium___
Calcium_
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury
Nickel

Potassium

Selenium_

Silver

Sodium

Thallium

Vanadium_

Zinc

Cyanide_

Y

TR R AR RN N .
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Color After: Clarity After: Artifacts:
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U.S. EPA - CLP

1

‘ ' INORGANIC ANALYSIS DATA SHEET
I'b Name: A RopwlS CALD \;r'p

Lab Code:’

Case No.:

ltrix (soil/water): <Qoic

vel (low/med):

~s'aSolids:‘

SAS No.:

Concentration Units (ug/L or mg/kg

Lab Sample ID:

Date Received:

ary weight)= J;%i%‘it; o

Contract :§ChR-A4-100-29¥ \ S}? -cg—o

CAS No.

Analyte

Concentration

C Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
. 7440-62-2
7440-66-6

Aluminum_

Antimony_ |

Arsenic___
Barium

Beryllium

Cadmium___

Calcium___
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese

Mercury_

Nickel

W g

Potassium
Selenium_
Silver

Sodium

Thallium_
Vanadium_
Zinc

Cyanide___
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Lab Code:

, INORGANIC ANALYSIS DATA SHEET
Lab Name: pRroyS 2 AaD Ui,

U.s.

1

Matrix (soil/water):

Level (low/med):

% Solids:

Case No.:

SOM

82 4

Concentration Units (ug/L or mg/kg

EPA - CLP

Contract:GqCpR-49-100-174Q
SAS No.:

&p_oc—m—(}%

SDG Nb.:'é
00BRTEZ-1Z 3f
OE]@j\C‘O

dry weight): ‘Iﬁlﬁfl?#
(

Lab Sample ID:

Date Received:

CAS No.

Analyte

Concentration

Cl Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2

|7440-66-6

Aluminum_
Antimony
Arsenic___
Barium

Beryllium
Cadmium_
Calcium__
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury
Nickel

Potassium
Selenium_
Silver

Sodium

Thallium_
Vanadium_
Zinc

Cyanide__
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BRL Case Narrative #00BR262 & 268

'BROOKS RAND, LTD.

 CASE NARRATIVE

Total Mercury in Water and Soil
for

Tetra Tech N.U.S.

Contract Task Order #: 252
Subcontract #: GCDB-99-700-1298
BRL Tracking # s: O0OBR262 & 268
BRL Project #. TTI002
Project Name: Warminster, PA.

All samples were received, stored, prepared and analyzed according to Brooks Rand, Ltd.,
Standard Operating Procedures (SOPs) and EPA Methodology.

Shipping and Receiving :

Nine water samples and nine soil samples were received at 08:30 on 06/09/00. The samples
~ arrived in a cooler with ice, at 6.2°C. The requested analysis was total mercury. The aqueous
“samples were preserved with BrCl and stored in a locked cabinet until further processing. The soil
samples were stored in a locked freezer. All samples were assigned the tracking number
00BR262.

Six water samples and seven soil samples were received at 10:00 on 06/10/00. The samples
arrived in a cooler with ice, at 2.6°C. The requested analysis was total mercury. The aqueous
samples were preserved with BrCl and stored in a locked cabinet until further processing. The soil
samples were stored in a locked freezer. All samples were assigned the tracking number
O00BR268.

-

Storage and Preservation : _
The samples were preserved and stored in accordance with method requirements. The first

shipment of aqueous samples was received outside the required temperature range for EPA
Method 1631. All samples were oxidized prior to the 28 day holding time required in the
statement of work.

Mercury Analysis

The samples from the two shipments were analyzed in two analytical batches #00-191 for aqueous
samples and #00-189 for soil samples. '

C:\Project Management\clients\ACTIVE\TTI002\00br262 & 268 case narrative.doc i
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BRL Case Narrative #00BR262 & 268

" Batch #00-191: Total mercury in water, EPA Method 1631, Revision B.

This batch includes all aqueous samples from the two shipments.

" Preparation: The sampl‘es were prepared on 06/26/00. They were prepared following sections |

11.1.1.1 and 11.1.1.2 of EPA Method 1631, as appropriate.

Analysis: The samples were analyzed by stannous chloride reduction, gold amalgamation and cold
vapor atomic fluorescence spectrometry (CVAFS) detection. Analysis was performed on -

07/10/00.

Quality Control: Please refer to the batch specific QA Report. A matrix spike/matrix spike
duplicate set was performed on sample SW-01-04Q and sample SW-11-04Q. EPA Method 1631
requires precision to be measured by MS/MSD as opposed to Method Duplicates. All method QA
criteria were met. All field sample results have been blank corrected as required in the calculations

section of EPA Method 1631.

Batch #00-189- Total mercury in soil, proprietary BRL Method BR-0002
This batch includes all soil samples from the two shipments.

Preparation: The samples were prepared on 07/06/00. They were prepared by refluxing in a 7:3
mixture of nitric acid and sulfuric acid, followed by the addition of BrCl.

Analysis: The samples were analyzed by stannous chloride reduction, gold amalgamation and cold
vapor atomic fluorescence spectrometry (CVAFS) detection. Analysis was performgd on

07/07/00.

Quality Control: Please refer to the batch specific QA Report. A matrix spike/matrix duplicate set
was performed on sample SD-05-04Q and on sample SD-11-04Q. Measurement of duplicate
precision for sample SD-05-04Q fell outside the 35% method criterion, however the sample
results fell below 5X the PQL, therefore qualification of the data was not applied. All field sample
results have been blank corrected as required in the calculations section of EPA Method 1631,
upon which this proprietory method is based. All field sample results have been dry weight

corrected.

The Project required CRDLs of 12 ng/L for aqueous samples and 150 ng/g for soil samples, have
been met.

" Index of EDD Files:

M _TTNUS03b: Water sample data

M_TTNUSO03b: Sediment sample data

C:\Project Management\clicnts\ACTIVE\TfIOO2\00br262 & 268 case narrative.doc ii
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BRI Case Narrative #00BR262 & 268

I certify that this data package is in compliance with the terms and conditions of the contract, both
technically and for completeness, for other than the conditions detailed above. In addition, I
certify that to the best of my knowledge and belief, the data are reported as true and accurate.
Release of the data contained in this data package has been authorized by the Laboratory Director

or his designee as verified by the following signature.

Rebecca Wood, Project Manager

C:\Project Management\clients\ACTIVE\TTI002\00br262 & 268 case narrative.doc iii
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U.S. EPA - CLP
| | 10
INSTRUMENT DETECTION LIMITS (QUARTERLY)

oo, AN U _ contract: G;cbp,./cx‘(f“‘foo —z4a% '

SAS No.:

) Case No.: SDG No.:
S
Date: _ifigleo
p Number:
ID Number:
Wave-
length CRDL | IDL
Analyte (nm) fag/E)| (ug/L) |M
wg | _

Aluminum_ Y200 _
Antimony_|. 60 __
Arsenic__ 10 .
Barium 200 .
Beryllium 5 .
Cadmium___ 5 —
Calcium__ 5000 -
Chromium_ 10 -
Cobalt 50 .
Copper 25 —_
Iron 100 .
Lead 3 i
Magnesium 5000 .
Manganese : 15 -
Mercury_ | 253 1 \C 02| _OiZ—|__
Nickel 40 _
Potassium 5000 -
Selenium_ . 5 .
Silver 10 .
Sodium 5000 _
Thallium_ 10 .
vanadium_ 50 I
Zinc 20 _

FORM X - IN

e

ILM03.0



U.s. EPA - CLP

' 10 .
INSTRUMENT DETECTION LIMITS (QUARTERLY)

QLOOLS eaty (XD contract: LR ~a9-100 —29

Case No.: SAS No.: sDG No.:
pate: SN\ |lo© I
Number: '
AA ID Number: I
Wave- I
length| Back- CRDL IDL
Analyte (nm) ground (ug/L) fagfBHr—M I
. I A T V- W
Aluminum_ 200 S
Antimony_ : 60 N l
Arsenic__ 1= 10 S 4
Barium 200 _
Beryllium 5 . ‘
Cadmium___ ‘ ‘ 5 . I
Calcium__ 5000 _
Chromium_ 10 S
| cobalt 50 _ l
copper 25 —
Iron 100 _
Lead . 3 .
Magnesium|_ .5000 . I
Manganese|__ 15 _
Mercury___ 15371 0.2 078 | —
Nickel 40 . __ I
Potassium 5000 . 4
Selenium_ : -l = 5 .
Silver 10 _
Sodium . 5000 _ ! I
Thallium_ : 10 .
vanadium_ 50 _
Zinc 20 _ l
| N

FORM X - IN IILMO3

-
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BROOKS RAND LTD..

3950 6th Ave NW/ Seattle, WA, 98107 / phone (206) 632-6206 / fax( 06) 632-6017 o
BRL Chent re fm rects wos  |Phone#: 610 WP/ FESH . Analysis R q|uested TAT:
_ Cllent Contact; Giir Flo ey PO#: : . %Q g’ { §’§ § Deliverables (circle one)
Client 'Proj_ect #:: 4 ro 2 s; BRL PrOJect# TYIOQZ‘ Eé g ?:g N : s Standard / Full / Other *
#  SampleID .. | Date |Time| Matrix |33 [~3° .-Comments
'- 1 sw ~o.$—.5{196'.i: 'é/’f/fi? 1248 | s :
2] _‘5‘3-'&5 i Oq&-’-» ,__b/f/aom 7’2"‘52_‘ SO ‘
el '340 -04Y - 04 Q 51506 | 347, 9w : )
4 s5i0u-04 @ 6/s/00 | 1323 SB \
5| 5 L '0;3, -0 QR ' 6 /é/an /.9’4? $'u) T
6| s8-03-04q 6/6/00 | 1955 sD 0 i |
LT| s@oz- 04 R /500 |r512 | sw ol ey P 9
8| sp-v2-04a {61810 1515 | 50 A
10 . O R e | . S
Relmqwshed by Received by: - - " |Relinquished by: Received by
(sgnature) ey 4 /’a"’ (signature) T =T isignature) _ (signature) s
Printed Name: ¢ /= r#z7c- |Printed Nams: _ Printed Name: |Printed Name:>-
_ Company Fetree Teeh moes ) Cofrf'\'oany:_ B Company: Company: '? A
Time/Date: 5/5’/00 /ﬁué T_ime/Daté: TJme/Date: Time/Date:
Spemal,.Instmctlons/Comments: | (l:g?::gwshed‘by. (F:;:i)vezz ) m\/ é.\

Printed Name .

Company

\Carrier/Airbill #: & +icat Fcpress §152 FES 1565

Time/Date:

“ Pl ase Fax COC to BRL on day of shipm nt & include in shipment

Time/Date: 0¢-20  Db/bg/pd>

~.

Printed Name ﬂﬁ/wzﬁ Windud-
. |Company: “R{| |



. BROOKS RAND, LTD.
3950 6th Ave. NW/ Seattle, WA, 98107 / phone (206) 632-6206 / fax (206) 632-6017

BRL Client: 5, tvu 7octs poivc Phone# L0 HGI FEFES Analysis Request d TAT:
Client Contact: ca.te tferra PO#: . . . g ;: 3 i,’ ;]i 3 Deliverables (circle one)
Client Prolect# G FO-L S 2T BRL Project # Tt 00 Z4 1 %4° Sy Standard / Full / Other
- # Sample ID | Date {Time| Matrix '\3 BB ,\;y Comments
1 Sw-/3 -0 - 6/8lco|o9is | sw ]
2| sp-s13-v9a olgjoo|oded | s _ (
3| sw-u-048Q slg/00] 1007 | sw 3 Do ArEfers iy
4| s5n- oy ol e (5100|1217 | 53 _ | = D f;'7'<.;/ HrSD
5| cw-09~ 04 Q 6/5/00 1045 | s LI N
6] sb=09- 0y & s/8/00 | 1642 | G D |
- 7| suWrog- o4 & gJeteoliire | g w |
= 8| < gipsugua. cleroo | tiie | s o (
O < i pg 418100 | 1201 | S W l
10| sp-06-p4Q 4/g/06 |1205| SO | _
Rellnqwshe /y B e Recelved by: Relinquished by: Received by:
(signature) <o, //,,4;/ (signature) (signature) . (signature)
1Printed Name: , 4.,/ ,,/f,ﬂ, Printed Na?ﬁéf ~|Printed Name: Printed Name:
Company:: r¢iv, rzcér 405 C"dr'h’p:any:A"' | .|Company: Company:
Time/Date: s/s/00 (740 |Time/Date: ~ |Time/Date: Time/Date:
Specua| Instructions/Comments. : Relinquished by: Received b
. (signature) (slgnature)%ﬁz\x Mot
Printed Name: Printed Name: mémc W died
. Company: Company: 724
Carri r/Airbill #: Fedeow! Express 5183 2798 1965 |Timel/Date: Time/Date: 9 20 (/o4fo

- Pl as Fax COC to BRL on day of shlpment& includ in'shipm nt _



. The samples v&ere collected b

: @ Tetra Tech NUS, Inc. | INTERNAL CORRESPONDENCE
.PHIL-14444
TO: ‘ GARTH GLENN- DATE: August 4, 2000
FROM: JAMES LUCCHESE | | ’ | COPIES: FILE |

SUBJECT: INORGANIC DATA VALIDATION - TOTAL MERCURY

CTO0252, NAWC WARMINSTER, PENNSYLVANIA
SDG NO. 00BR268 :

SAMPLES: 10/Aqueous
' 1213-060900 ' SW-21-04Q
SW-01-04Q
SW-07-04Q
SW-10-04Q
SW-12-04Q

9/Solid , T
SD-01-04Q - SD-21-04Q
SD-07-04Q '

SD+10-04Q

SD-12-04Q

OVERVIEW

The sample set for the CT0O252, NAWC Warminster, PA, LAB ID O0BR268, consists of 5 aqueous
environmental samples, (designated SW), one rinsate blank, (designated 1213-), and 5 solid
environmental samples, (designated SD-). All samples were analyzed for total mercury. Two field
duplicate pairs (SW-07-04Q/SW-21-04Q and SD-07-04Q/SD-21-04Q) were included in this sample set.

y Tetra Tech NUS, Inc. on June 9, 2000 and analyzed by Brooks Rand, Ltd.
(BRL). . o '

The analyses for total mercury in water were conducted using EPA Method 1631, Revision B. The
analyses for total mercury in soil were conducted using the proprietary BRL Method BR-0002. Water and

soil sample analysis methods utilized stannous chloride reduction, gold amalgamation, and cold vapor
atomic fluorescence spectrometry. ‘ '

SUMMARY

All analytes were successfully anal
a general review of all available da
data, laboratory and field quality ¢
matrix spike recoveries, laboratory

yzed in all samples. The findings offered in this report are based upon
ta including data completeness, holding times until analysis, calibration

ontrol blank results, laboratory quality control sample (LCS) recoveries,
duplicate results, and analyte quantitation. ,



" PHIL-14444
Garth Glenn i
August 4, 2000 - Page 2

EXECUTIVE SUMMARY

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

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

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

a TeﬂYNus, Inc.

James Lucchese
CLEAN Data Validator

i 24

Tetra Tech NUS, Inc.

Russell Sloboda :
CLEAN Data Validation Quality Assurance Officer

Attachments:

1. Appendix A - Qualified Analytical Results

2. Appendix B - Results as Reported by the Laboratory
3. Appendix C - Support Documentation

I'I
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APPENDIX A

Qualified Analytical Results



Appendix A
Analytical Results for Aqueous Samples
CT0O252, NAWC Warminster

Sample ID: 1213-060900 SW-01-04Q SW-07-04Q SW-10-04Q SW-12-04Q SW-21-04Q

Laboratory ID: 00BR268-13 00BR268-09 00BR268-05 00BR268-03 00BR268-01 00BR268-11

Sample Date: 6/9/00 6/9/00 6/9/00 6/9/00 6/9/00 6/9/00

QC Sample Type: |NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

Duplicate: SW-21-04Q SW-07-04Q
RESULT QUAL RESULT . |QUAL [RESULT QUAL |RESULT QUAL |RESULT QUAL |RESULT QUAL

INORGANICS “ing/l ug/L ng/L ug/l ug/L ug/L

Mercury 0.0002|U 0.0002|U 0.00082 0.0002|U 0.0180 0.0014

DATA_SUM_M_SW_6_9 00.xis




Data Qualifiers:
U -- Value is a non-detected result as reported by the laboratory. .

Database source file: D:\WARM__MERCURY_7_21_00\M__TTNU803B‘.DBF data retrieved on: 07/21/00

DATA_SUM_M_SW_6_9_00.xls 2



Appendix A
Analytical Results for Soil Samples

CT0252, NAWC Warminster ~

Sample ID: - ._|SD-01-04Q SD-07-04Q SD-10-04Q SD-12-04Q SD-21-04Q S§8-01-04Q S$S-02-04Q -
Laboratory 1D: 00BR268-10 00BR268-06 00BR268-04 00BR268-02 00BR268-12 _|00BR268-07 008R268-08
Sample Date: 6/9/00 6/9/00 6/9/00 6/9/00 6/9/00 - ) 6/9/00 6/9/00
QC Sample Type: NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
Duplicate SD-21-04Q SD-07-04Q

RESULT QUAL |RESULT QUAL |RESULT QUAL |RESULT QUAL |RESULT QUAL |RESULT QUAL |RESULT QUAL
INORGANICS mg/kg mg/kg mg/kg mg/kg - |mglkg mg/kg g/kg
Mercury 0.0314 0.0090 0.0097| - 0.0613 0.0194 0.0423 0.4580

DATA_SUM_M_SOILS_6_9_00.xls



Data Qualifiers:

Database source file: D\WARM_MERCURY_7_21_00\WM_TTNUS03BSOILS.DBF data retrieved on: 07/21/00

DATA_SUM_M_SOILS_6_9_00.xis ' 2



APPENDIX B

Results as Reported by the Laboratory



'b Name: BLo0KS (Uk.\:)\? g_,"(? .

Lab Code:

U.S. EPA - CLP

1

INORGANIC ANALYSIS DATA SHEET

Case No.::

lltrix (soil/water)‘: WA TC zr@
ivel (low/med) :

Solids:

SAS No.:

Contract :6C0R -

EPA SAMPLp

‘H--‘ioo—(zcuf\g“"‘‘Z”G"*‘?'5

Lab Sample ID:

Date Received:

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

CAS No.

Analyte

Concentration

Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
17440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0

7440-66-6

7440-62-2

Aluminum_
Antimony

Arsenic

Barium

Beryllium
Cadmium__
Calcium__
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury
Nickel

Potassium
Selenium_
Silver

Sodium

Thallium_

Vanadium_
Zinc

Cyanide__

TR RN RRRERN NN N .

':olor Before:.

Color After:

' I:omm'ents: ,

Clarity Before:

Clarity After:

Texture:

Artifacts:

| l ’

FORM I - IN

P Kk} ’),
vag

. ILMO3 -



Lab Code:

Solids: -

Color Before:

Comments:

Lab Name: _@QOQKE ENGIVARRqy

U.S.

1

EPA - CLP

INORGANIC ANALYSIS DATA SHEET

Matrix (soil/water):

" Level (low/med):

Case No.:

Lo TER

SAS No.:

Lab Sample ID: OORR2ALE-03

Date Received:

s . )
Contract:Q(xﬂé~%ﬂ‘ﬂb“ﬂﬂgkéwv\O-ow$z

SDG No.: }

Concentration Units (ug/L or mg/kg dry weight):v Qé |L\

CAS No.

AnalytevA

Concentration|C

Q

7429-90-5
7440-36-0
7440-38-2

7440-41-7
7440-43~9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

7440-39-3

Aluminum_

Antimony

Arsenic___
Barium

Beryllium
Cadmium___
Calcium__

‘Chromium_

Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury
Nickel

Pl b

Potassium
Selenium__
Silver

Sodium

Thallium_
Vanadium_
Zinc

Cyanide___

Color After:

Clarity Before:

Clarity After:

LIVt ®

Texture:

Artifacts:

FORM I - IN
' 8

o T



llb Name: _ RQoOKS (anb (I

Lab Code:

U.S. EPA - CLP

1

INORGANIC ANALYSIS DATA SHEET

Case No.:

‘trix (soil/water):  nA-red R

Solids:

N
!
1
!
!
I
'
I
I

I’.‘olor Before:

vel (low/med):

SAS No.:

Concentration Units (ug/L dr>mg/kg

Lab Sample ID:

Date Received:

dry weight):

Contract: QQ.bE'CiQQGG*‘\Z‘iJ

CAS No.

Analyte

Concentration

Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Aluminum_
Antimony
Arsenic___
Barium

Beryllium
Cadmium

Calcium

Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury
Nickel

Potassium
Selenium_
Silver

Sodiun

Thallium_
Vanadium_
Zinc

Cyanide__

Color After:

omments: .

Clarity Before:

Clarity After:

TR R R RN EE.

- SDG Nb.:';
00827 (¥ ~0S ¥
otlaalco

;OL_—'
@l

e e

Texture:

Artifacts:
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INORGANIC ANALYSIS DATA SHEET

U.S. EPA - CLP

Lab Name: R0ooUWS panb 11,

Lab Code:

Case No.

Matrix.(soil/water): Lon T L

Level (low/med):

% Solids:

Concentration Units (ug/L or mg/kg

1

Contract:Qcpg,qq;7co4ggk5dw0\

SAS No.:

0401
SDG No.: 4

-\

Lab Sample ID: OO Rp76S -9 3

" Date Received: C%J(O‘OC)
dry weight): , L
J%%—L

CAS No.’

Analyte

Concentration

Q

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92~-1
7439-95-4
7439-96-5
7439-97~-6
7440-02-0
7440~-09-7
7782-49-2
7440-22-4
7440-23-5

-{7440-28-0

7440-62-2
7440-66-6

7429-90-5

Aluminum_
Antimony__
Arsenic___
Barium

Beryllium
Cadmium___
Calcium___
Chromium
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury
Nickel

Potassium
Selenium__
Silver

Sodium

Thallium_
Vanadium_
Zinc

Cyanide_

PP r=

S T I T =L O T O

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

Texture:

Artifacts:

FORM

L
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U.S. EPA - CLP

1

INORGANIC ANALYSIS DATA SHEET

Ilb Name:

Lab Code:
}ltrix (soil/water):
vel (low/med)

Solids:

AR OBUS 2Aty Ll
Case No.:
LoATE R

SAS No.:
Lab Sample ID:

Date Received:

Ccontract :&C BG4 -700-124;

CAS No.

Analyte Concentration

Q

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7

7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
: _ 7440-62-2
l : 7440-66-6

lA 7440-43-9.

Alumlnum .

Antlmony

Arsenic___

Barium

Beryllium

Cadmium__

Calcium

Chromium_

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury___

Nickel

Potassium

Selenium_

Silver

Sodium

Thallium_

Vanadium__

Zinc

Cyanide___

lolor Before:
Color After:

omments: |

Clarity Before:

Clarity After:

TR RN RN AR NN .

SDG No.:i

0080 7¢%~(] 3}

gﬁﬁ‘ngGCD

Concentration Units (ug/L or mg/kg dry weight): (L?(i~

Artifacts:

1
Texture: E

FORM I - IN

}
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- TLMO3 -



Lab Name: ¢ QoS (on®

Lab Code:

u.

S.

[
Y

Case No.:

Matrix (soil/water): Lokgredl

Level (low/med):

% Solids:

Concentration Units (ug/L or mg/kg

EPA - CLP

1

Contract :GCEHR-<9-100-

- SAS No.:

Lab Sample ID:

Date Received:

INORGANIC ANALYSIS DATA SHEET

CAS No.

Analyte

Q

7429-90-5
7440-36-0
7440-38-2
7440-39<3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50~-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Aluminum

Antimony

Arsenic___

Barium

Beryllium

Cadmium__

Calcium

Chromium_

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium_

Silver

Sodium

Thallium-

Vanadium_

Zinc

Cyanide

O . (M

e =

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

dry weight): cv -
‘ /i

Concentration|C

Texture:

Artifacts:

FORM I - IN
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b Namef

Lab Code:

INORGANIC ANALYSIS DATA SHEET

Broms A0k Lib

U.s.

EPA - CLP

1 - ' EPA SAMPL}

Case No.:

r'trix (soil/watér): SO\

Level (low/med):

Solids:

Concentration Units (ug/L or. mg/kg

SH—iT -0+

SDG No.: §

Contract :&CHR-94-700-\15%

SAS No.:

Lab Sample ID:

Date Received:

ob ['m!oo

dry weight): an'ﬂ dj;l

CAS No.

Analyte
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BRL Case Narrative #00BR262 & 268

BROOKS RAND, LTD.

CASE NARRATIVE

Total Mercury in Water and Soil
for <

Tetra Tech N.U.S.

Contract Task Order #: 252
Subcontract #: GCDB-99-700-1298
BRL Tracking # s: 0O0OBR262 & 268
BRL Project #: TTI1002
Project Name: Warminster, PA.

" All samples were received, stored, prepared and analyzed according to Brooks Rand,_Ltd.,

Standard Operating Procedures (SOPs) and EPA Methodology.

Shipping and Receiving .

Nine water samples and nine soil samples were received at 08:30 on 06/09/00. The samples

 arrived in a cooler with ice; at 6.2°C. The requested analysis was total mercury. The aqueous

samples were preserved with BrCl and stored in a locked cabinet until further processing. The soil
samples were stored in a locked freezer. All samples were assigned the tracking number

00BR262.

Six water samples and seven soil samples were received at 10:00 on 06/10/00. The samples
arrived in a cooler with ice, at 2.:6°C. The requested analysis was total mercury. The aqueous:
samples were preserved with BrCl and stored in a locked cabinet until further processing. The soil

samples were stored in a locked freezer. All samples were assigned the t(acking' number

00BR268.

Storage and Preservation : :
The samples were preserved and stored in accordance with method requirements. The first

shipment of aqueous samples was received outside the required temperature range for EPA
Method 1631. All samples were oxidized prior to the 28 day holding time required in the

statement of work.
Mercury Analysis

The samples from the two shipments were analyzed in two analytical batches #00-191 for aqueous
samples and #00-189 for soil samples. '

C:\Project Management\clients\ACTIVE\TFIOOZ\OObr262 & 268 case narrative.doc
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BRL Case Narrative #00BR262 & 268

Batch #00-191: Total mercury in water, EPA Method 1631, Revision B.
This batch includes all aqueous samples from the two shipments.

" Preparation: The samples were prepared on 06/26/00. They were prepared following sections
11.1.1.1 and 11.1.1.2 of EPA Method 1631, as appropriate.. .

Analysis: The samples were analyzed by stannous chloride reduction, gold amalgamation and cold
vapor atomic fluorescence spectrometry (CVAFS) detection. Analysis was performed on

07/10/00.

Quality Control: Please refer to the batch specific QA Report. A matrix spike/matrix spike
duplicate set was performed on sample SW-01-04Q and sample SW-11-04Q. EPA Method 1631
requires precision to be measured by MS/MSD as opposed to Method Duplicates. All method QA
criteria were met. All field sample results have been blank corrected as required in the calculations

section of EPA Method 1631.

Batch #00-189: Total mercury in soil, proprietary BRL Method BR-0002
This batch includes all soil samples from the two shipments.

Preparation: The samples were prepared on 07/06/00. They were prepared by refluxing ina 7:3
mixture of nitric acid and sulfuric acid, followed by the addition of BrCl.

stannous chloride reduction, gold amalgamation and cold

Analysis: 'The samples were analyzed by
(CVAFS) detection. Analysis was performed on

vapor atomic fluorescence spectrometry
07/07/00.

Quality Control: Please refer to the batch specific QA Report. A matrix spike/matrix duplicate set
was performed on sample SD-05-04Q and on sample SD-11-04Q. Measurement of duplicate
precision for sample SD-05-04Q fell outside the 35% method criterion, however the sample
results fell below 5X the PQL, therefore qualification of the data was not applied. All field sample
results have been blank corrected as required in the calculations section of EPA Method 1631,
upon which this proprietory method is based. All field sample results have been dry weight

corrected.

The Project required CRDLs of 12 ng/L for aqueous samples and 150 n
been met.

Index of EDD Files:
. M _TTNUSO03b: Water sample data

M_TTNUSO03b: Sediment sample data

g/g for soil samples, have

C:\Project Management\clients\ACTIVE\TTIOOZ\OObr262 & 268 case narrative.doc ii



BRL Case Narrative #O0BR262 & 268

I certify that this data package is in compliance with the terms and conditions of the contract, both
technically and for completeness, for other than the conditions detailed above. In addition, I
certify that to the best of my knowledge and belief, the data are reported as true and accurate.
Release of the data contained in this data package has beer authorized by the Laboratory Director

or his designee as verified by the following signature. .

Rebecca Wood, Project Manager

C:\Project Management\clients\ACT'IVE\TTIOOZ\OOerGZ & 268 case narrative.doc
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