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1.0 INTRODUCTION

This Stream Monitoring First Quarterly Report has been prepared by Tetra Tech NUS,
Incorporated (TtNUS) under Contract Task Order (CTO) 252 for the Northern Division
(NORTHDIV) Naval Facilities Engineering Command (NAVFAC) under the Comprehensive Long-
Term Environmental Action Navy (CLEAN) Contract Number N62472-90-D-1298. The work was
conducted in accordance with the Stream Monitoring Work Plan prepared by TtNUS in August
1999. The work was performed as part of the Installation Restoration Program (IRP) being
implemented by the Navy at the former Naval Air Warfare Center (NAWC) Warminster,
Pennsylvania. "The work is also in support of actions being taken by the Navy under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA),
as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA).

1.1 OBJECTIVES

The objective of the stream monitoring program is to provide a baseline and then 3 years of long-
term monitoring data to determine the impact, if any, of the Navy operations on the unnamed
tributary to Little Neshaminy Creek. Specifically, the Navy will evaluate the results of the
monitoring program to determine the need for additional monitoring and/or the scope of additional

remedial actions within the area.

The scope of the work to be conducted under this plan consists of the collection and evaluation of
surface water, sediment, and biological (benthic macroinvertebrate) samples from an unnamed
tributary to Little Neshaminy Creek. The study area is located within and adjacent to the northern
boundary of NAWC. The stream is located near three former Navy disposal sites that have been
studied through the remedial investigation (RIl) process and have been the subject of removal

actions overseen by the Navy.
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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
presents these four major areas of concern. The focus of the biomonitoring program is an

unnamed tributary to Little Neshaminy Creek located within Area A.

Area A is located in the northwestern corner of NAWC, between Jacksonville Road and. the off-
base railroad tracks west of the base. This area contains Sites 1, 2, and 3. Figure 2-3 depicts

the approximate locations of these sites.

Site 1 is located at the northwestern border of NAWC. This site was reportedly operated as a
burn pit from 1948 to 1950. Various waste materials such as paints, oils, asphalt, roofing
material, solvents, scrap metal, and unspecified chemicals were reportedly burned within this pit.
Historical aerial photographs indicate that this area may also have been used for the placement

of fill material.

Site 2 is located southeast of and adjacent to Site 1. This site reportedly received sludge material
from the industrial wastewater treatment facility from 1965 to 1970. It is reported that the sludge

material was buried within this area.

Site 3 is located immediately northwest of Jacksonville Road. This site was reportedly used as a
burn pit from 1955 to 1965. It has been reported that the pit was used to burn solvents, paints,
roofing material, and other unspecified chemicals. Historical information suggests that the pit was
backfilled and regraded with soils from the base upon closure. The area now consists of a gravel

and asphalt parking lot.

Area A soils have been sampled under several Rls and numerous supplemental investigations.
The most comprehensive sampling investigations conducted in the area were performed under
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the Phase Hll Rl [Draft Phase Ill Rl, 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 TiNUS; Suppiemental Subsurface Soils at Site 3, July 23, 1998 B&RE; Results from
Additional Site 2 Subsurface Soil Investigation, July 28, 1998 B&RE,; Preliminary Results from
Verification and Supplemental Sampling Area A Site 2, October 29, 1998 TINUS;
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 Rls and supplemental investigations were evaluated by the Navy and formed
the basis for removal actions completed by the Navy. The Navy completed removal actions in
1998. In general, the actions consisted of the excavation and off-site disposal of contaminated
soils. Two excavations were conducted at Site 1. These excavations extended to bedrock and
continued laterally- until visual and analytical evidence indicated that no additional contamination
existed. Site 2 removal actions consisted of three excavations. The largest was immediately
adjacent to the northern property line and immediately upgradient of the unnamed tributary that
flows near this boundary. Both surface and subsurface soils were removed from this area based
on potential risks to human health and the environment. Excavations were extended at depth
and laterally until visual and analytical evidence indicated that no contamination in excess of
clean-up goals remained. Similarly, Site 3 removal actions consisted of the removal of surface
soils adjacent to Jacksonville Road. This excavation was also extended until evidence confirmed
that the target clean-up levels had been attained. The Site 3 excavation extended to about 30
feet from the unnamed tributary to Little Neshaminy Creek at Jacksonville Road.

2.2 SITE BACKGROUND

An unnamed tributary to Little Neshaminy Creek is located north of Area A (Figure 2-3). This
stream originates from a stormwater culvert under Jacksonville Road and flows from the
southeast to the northwest before turning north, away from NAWC Warminster. Between the
base boundary and Bristol Road, the stream flows north under Mearns Road through pastures
and small woodlots to its confluence with Little Neshaminy Creek. Surface water drainage from
portions of the airfield and hangar area discharges from a culvert where the stream originates.
Surface water runoff from Area A and adjacent areas also enters 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.

L/DOCUMENTS/NAVY/6883/119006 2-5



The stream adjacent to Area A is a small urban headwater reach that appears to be perennial.
The portion of the stream within the NAWC property is channeled with a very high (10 to 12 feet)
and steeply sloped (4:1 to 5:1) 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 rocky and gravelly. The deeper, slower moving pools contain a layer of finer

sediment.

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 OF1.

Several seep areas have been identified in addition to the stormwater discharge pipes located on
the southern bank of the stream. These seep areas are noted on Figure 2-3. The upper or
easternmost seep was evident but not flowing during a March 1999 field inspection. The other
two seeps were notable and appeared to flow into the stream over a relatively wide sheet type of
discharge rather than a well-defined discharge point. These areas were defined by the presence
of wet soils, orange to rusty discoloring of the soils, and the presence of wet soil-type plant
species.

Three sampling events were performed in the unnamed tributary to Littie Neshaminy Creek
during the completion of the Rl phases. In general, the surface water and sediment sample
analytical results revealed low-level contamination with metals and polycyclic aromatic
hydrocarbons (PAHs). The source of the contamination, especially PAHs was not well defined.

A screening-level ecological risk assessment (ERA) was performed as part of the Phase Il RL
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-
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Technical Assistance Group (BTAG) concurred with this recommendation and suggested the
implementation of a long-term chemical and benthic macroinvertebrate monitoring program at the

site.
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3.0 FIELD SAMPLING AND ANALYSIS

3.1 SAMPLING OBJECTIVES

The sampling objectives of this program are as follows:

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 FIRST QUARTERLY MONITORING

TtNUS collected surface water, sediment and macroinvertebrate samples along the unnamed
tributary to the Neshaminy Creek adjacent to Area A sites 2 and 3 and the discharge area for
several surface water runoff pipes from the property. Samples were collected at 13 previously
identified and surveyed reference locations (ST-01 through ST-13) along the unnamed tributary
(Figure 3-1). Appendix A presents survey data for these locations. in addition, two surface soil
samples (SS-01 and SS-02) were collected from leachate outbreaks at or near the tributary
(Figure 3-1). Sampling was performed on September 14, 1999 and September 15, 1999.
Details of sampling procedures may be found in the Stream Monitoring Work Plan prepared by
TtNUS in August 1999.

It should be noted that during the time of the first quarter sampling, the region was in a severe
drought condition.
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3.21 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. In addition, stream flow was calculated for each sample
station. All surface water samples were analyzed for PAHs, TAL (target analyte list) metals, low
concentration mercury and total organic carbon (TOC); however, analyses for PAHs for locations
ST-01 (SW-01), ST-02 (SW-02), and ST-05 (SW-05) are not available. Results are discussed in
Section 4.0. Sample log sheets for each location are presented in Appendix C. ‘

3.2.2 Sediment Sampling

Sediment samples were collected from the 13 reference locations on the unnamed tributary.
Sediment from the top 0.2 feet of the stream channel was collected using a stainless steel trowel
for transfer of the sediment into the sample container. The sediment samples were collected
after the surface water samples to limit potential impact of sediments on the surface waters.
Sediment samples were also collected to limit the amount of rock, gravel, and vegetative material
sent to the laboratory for analysis. Samples were analyzed for PAHs, TAL metals, low
concentration mercury, TOC, and grain size; however, results for TAL metals are not available for
sample locations ST-02 (SD-02). ST-03 (SD-03), ST-12 (SD-12), ST-13 (SD-13), and the
duplicate sample to ST-07 (SW-21). Results are discussed in Section 4.0. Sample log sheets for

each location are presented in Appendix C.

3.2.3 Surface Soil Sampling

Surface soils were collected from the locations of two previously observed leachate outbreaks.
One outbreak was observed along the toe of the steep embankment within approximately 3 feet
of the unnamed tributary. Sample SS-01 was from soils within the leach area noted about 3 feet
from the unnamed tributary. The other outbreak, where sample SS-02 was collected, was
observed on the bank of the unnamed tributary. 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
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mercury, TOC, and grain size. Results are discussed in Section 4.0. Sample log sheets for each

location are presentedﬂin Appendix C.

3.2.4 Macroinvertebrate Sampling

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 TtNUS
personnel based on iocations of discharge pipes and seeps which could potentially impact the
stream. The samples were collected using a Surbur bottom sampler. Samples were collected
from the most downstream station to the most upstream location to avoid unnecessary sediment
disturbance. After placing the sampler on the streambed, the sediment was agitated 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, MBI, and Index of Community

Similarity. For additional information see sample log sheets in Attachment C.

3.2.5 Stream Flow Monitoring

Stream depth and width measurements were taken and recorded during at each sampling station.
Stream flow measurements (velocity) were also be 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 B.
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TABLE 3-1
STREAM FLOW MONITORING RESULTS

FIRST QUARTERLY MONITORING

NAWC WARMINSTER, PENNSYLVANIA

, | STREAM STREAM SecTioN | VELOGITY | FLOWRATE
LOCATION | WIDTH (f) | DEPTH(ft) | AREA (ft) (fisec) (cfs)
ST-01 33 0.45 149 0.41 0.62
ST-02 33 0.35 716 073 0.84
ST03 44 0.60 564 0.55 135
ST-04 60 0.30 780 023 0.42
ST-05 25 0.31 0775 0.69 053
ST-06 57 0.35 0735 146 107
ST07 52 0.1 110 0.83 0.91
5T-08 62 020 124 037 0.38
5T-09 ) 0,80 416 0.15 062
ST-10 6.0 0.20 720 045 054
ST11 17 023 0.39 0.93 0.36
ST-12 9.0 0.24 516 015 032
ST-13 53 023 0.759 0.75 057

cfs = cubic feet per second
Cross-section area = Width X Depth
Flow Rate = Cross-section area X Velocity
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3-5




40 SAMPLING RESULTS

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

monitoring program.
41 ANALYTICAL RESULTS

During the first 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. It should be noted that at the time of the sampling, the

region was in a severe drought.

Agueous samples (SW-01-01Q through SW-13-01Q) were analyzed for TAL metals, low
concentration mercury, PAHs, 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-01-01Q through SD-13-01Q) were analyzed for TAL
metals, low concentration mercury, PAHs, TOC, and grain size. Two surface soil samples (SS-
01-01Q and SS-02-01Q) were also collected from seep areas and analyzed for TAL metals, low
concentration mercury, PAHs, and TOC. Duplicate samples to location ST-07 were also
collected and identified as SW-21-01Q and SD-21-01Q.

Table 4-1 presents the analytical data for each stream sample location. Results exceeding
ecological screening values are bolded in the tables. Several metals were detected at levels
exceeding ecological benchmarks; however the levels were generally comparable to the
upstream location (ST-01). Exceptions include mercury (SW-02-01Q; 0.0142 ug/l and SD-11-
01Q; 0.185 L mg/kg) and zinc (SD-11-01Q; 704 mg/kg). Levels of PAHs were significantly higher
than the upstream location and greater than the ecological benchmarks in the majority of
downstream sampling locations with the exception of stations ST-06 and ST-09. The highest
levels of PAHs were detected at ST-08, ST-11, and ST-12. PAHs were primarily detected in
sediment samples, but were also found at levels above ecological benchmarks in the agueous

sample from ST-04.
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Table 4-1

Analytical Results

NAWC Warminster
NOAA AWQC (1) SW-01-01Q SW-02-01Q SW-03-01Q SW-04-01Q SW-05-01Q SW-06-01Q
ER-L(1)]  Freshwater 09/15/99 09/15/99 09/14/99 09/15/99 09/14/99 | 09/14/99
Chronic Screening
RESULT |QUAL| RESULT |QUAL| RESULT |QUAL| RESULT |QUAL| RESULT |QUAL| RESULT |QUAL
INORGANICS mglkg uglL ug/L ugll. ugl. | ugiL ug/L ugiL.
Aluminum NA 87 350 B 1050 138 B 773 4 u 41 1]
Antimony 2 NA 26 1] 26 1] 26 V] 2.6 1] 26 u 26 | U
Arsenic 8.2 8.1 36 u 3.6 u 36 u 36 U 3.6 u 36 u
Barium NA 39(2) 34.2 B 423 B 100 B 58.9 B 87.3 B 102 B
Beryllium NA 51(2) 0.37 UL 0.37 UL 0.65 B 1.1 B 037 UL 0.37 UL
Cadmium 1.2 22 0.43 UL 043 UL 0.43 UL 043 UL 043 UL 0.43 UL
Calcium NA NA 5180 B 8980 J 29100 J 12900 27700 J 31600 J
Chromium 81 74111 6.2 5.4 U 154 196 54 V] 54
Cobalt NA 3@ 5.2 u 5.2 U 126 B 12 B 52 1'u 5.2 u
Copper 34 9 10.7 B 9.1 B 13 B 205 B 38 U 65 B
iron NA 1000 683 1800 J 136 B 1430 149 B 97.1 B
Lead 46.7 25 78.8 119 27 1] §6.9 27 V] 27 Y]
Magnesium NA NA 2030 K 3040 J 11200 J 5320 K 10300 | ) 11800 J
Manganese NA 80(2) 32 B 86.4 J 323 B 78.9 468 J 53 J
[Mercury 0.15 0,012 0.01 0.0142 0.0017 0.0112 0.0021 0.0009
Nickel 209 52.0 6.3 UL 63 UL 16.5 B 18 B 6.3 UL 6.3 uL
Potassium NA NA 1040 B 1090 B 2130 J 1820 J 1630 J 1830 J
Selenium NA 5 2.1 u 2.1 U 241 u 2.1 U 21 u 2.1 u
Silver 1 NA 37 uJ 4 B 7.2 B 3.7 ul 52 B 37 uJ
Sodium NA NA 3110 K 4730 J 17600 J 7180 K 16700 | J | 19300 J
Thatiium NA NA 44 V] 44 u 44 u 44 u 44 |U 44 U
Vanadium NA 19(2) 28 B 57 B 12.8 B 19.7 B 28 U 4 B
Zinc 150 120 474 82,1 324 B 52.6 12.8 B 15.3 B
" |MISCELLANEOUS PARAMETERS mg/l. mg/L mg/L mg/L mg/L mg/L
Hardness as CaCO3 21.3 34.9 119 54.2 111 128
Total Organic Carbon 5 1.7 3.1 9 29 3.6
SEMIVOLATILES uglkg ugiL ug/L ug/L ug/L
Acenaphthene 16 24(23) NA NA 0.5 u 0.5 1] NA 05 u
Acenaphthylene 44 24 (2,3) NA NA 1 U 1 u NA 1 u
Anthracene 85.3 24(2,3) NA NA 0.05 1] 0.05 U NA 0.05 U
Benz(a)anthracene 261 0.014 (2,4) NA NA 0.05 U 0.056 NA 0.05 U
Benzo(a)pyrene 430 0.014 (2 NA NA 0.05 u 0.06 NA 0.05 U
Benzo(b)fluoranthene 430(2) 0.014 (2.4) NA NA 0.1 U 0.1 U NA 0.1 U
Benzo(g.h.i)perylene 430 (2) 0.014 (2,4) NA NA 0.1 u 0.11 NA 0.1 1]
Benzo{k)fluoranthene 430 (2) 0.014 (2,4) NA NA 0.05 u | oo0s U NA | 0.05 u
Chrysene 384 0.014 (2.4) NA NA 0.05 u 0.085 NA 0.05 U
Dibenz(a,h)anthracene 634 0.014 (2,4) NA NA 0.025 u 0.03 V] NA 0.025 U
Fluoranthene 600 3.9(25) NA NA 0.1 U 0.2 NA 0.1 u
Fluorene 19 39(2) NA NA 0.1 u 01 u NA 0.1 U
indeno(1,2,3-cd)pyrene 430 (2) 0.014 (2,4) NA NA 0.05 u 0.065 NA 0.05 1]
Naphthalene 160 24(2) NA NA 0.5 u 0.5 U NA 05 U
Phenanthrene - 240 24 (2,3) NA NA 0.05 u 0.086 NA 0.05 U
Pyrene 665 24 (2,3) NA NA 0.05 u 0.13 NA 0.05 U

(1) 1997 ES/ER/TM-95/R4. Toxicological Benchmarks for Screening COPCs for Effects on Sediment Associated Biota.
(2) December 10, 1998. Ambient Water Quality Critieria (AWQC). Freshwater CCC.




Table 4-1
Analytical Results

NAWC Warminster
NOAA AWQC (1) SW-07-01Q SW-08-01Q SW-08-01Q SW-10-01Q SWA1-01Q SW-12.01Q SW-13-01Q
ERL(1)] Freshwater 09/15/99 09/14/99 09/14/99 09/15/99 09/14/99 09/15/99 09/15/99
-_| Chronic Screening .

RESULT |QUAL| RESULT 'QUAL| RESULT |QUAL| RESULT |QUAL| RESULT |QUAL| RESULT |QUAL| RESULT |QUAL
INORGANICS malkg ugiL ug/L. uglL ugit. ugil | ugiL uglt. uglL ]
Aluminum NA 87 41 U 140 B 149 B 262 B 713 B 41 U 4 U
Antimony 2 NA 26 u 26 U 26 U 286 U 25 U 26 U 26 U
Arsenic 8.2 8.1 36 1] 36 u 36 U 36 U 36 U 36 V] 36 V]
Barium NA 39(2) 83.2 B 985 B 976 B 121 B 199 J 112 B 90 B
Beryllium NA 51(2) 0.37 UL 037 UL 0.49 B 0.81 B 037 UL 0.37 uL 0.37 UL
Cadmium 1.2 22 043 UL 0.43 UL 0.43 UL 0.43 UL 043 uL 1 0.43 U
Calcium NA NA 26500 32200 J 29800 J 31300 58300 J 36600 J 32400 J
Chromium 81 7411 5.4 U 5.4 u 116 16.2 54 u 54 u 5.4 V]
Cobalt NA 3(2) 5.2 1] 5.2 U 96 B 14 B 5.4 B 5.2 U 52 u
Copper 34 E) 38 V] 38 1] 11.4 B 19.7 B 6.8 B 59 B 38 u
Iron NA 1000 258 J 553 J 418 J 1550 3190 J 1380 J 270 J
Lead 48,7 25 2.7 U 3.2 2.7 V] 44 4.1 27 U 2.7 U
Magnesium | NA NA 9845 J 11700 J 11100 J 12000 23800 J 14000 J 12400 J
Manganese NA 80 (2) 775 J 158 J 164 J 208 746 J 244 J 139 J
Mercury 0.15 0.012 0.0015 0.0017 0.006 0.01 0.004 0.002 0.001 )
Nickel 20.9 520 63 uL 6.7 B 16.5 B 169 B 6.7 B 6.3 UL 6.3 UL |
Potassium NA NA 1425 J 1630 J 1920 J 2190 J 2400 J 1570 J 1360 J
Selenium NA 5 2.1 u 21 1] 21 V] 2.1 1] 21 1] 2.1 U 2.1 u
Silver 1 NA 3.7 uJ 37 uJ 49 B 3.7 ul 6.8 B 37 ul 37 ud
Sodium NA NA 15450 J 19700 J 18700 J 19500 49100 J 27100 J 23400 J
Thallium NA NA 44 V] 4.4 7] 44 u 44 u 4.4 U 44 3] 44 u |
Vanadium . NA 19(2) 28 1] 54 B 1.5 B 14.4 B 28 U 238 u 28 u
Zinc 150 120 19.7 B 229 B 305 B 30.3 B 34 B 78.4 12.1 B
MISCELLANEOUS PARAMETERS mg/l mg/L mg/L. mg/L mg/L mg/l. mg/L ~
Hardness as CaCO3 107 129 120 127 244 149 132
Total Organic Carbon 3.1 3 25 23 33 45 39
SEMIVOLATILES ug/kg ug/L ug/L ug/L ug/L ug/lL ug/L ug/L ug/L
Acenaphthene 16 24(2,3) 0.5 1] 0.5 u 05 U 05 U 0.5 V] 05 U 05 1]
Acenaphthylene 44 24 (2,3) 1 u 1 U 1 u 1 u 1 u 1 U 1 u
Anthracene 85.3 24 (2,3) 0.05 u 0.05 V] 0.05 1] 0.05 U 0.05 u 0.05. u 0.05 V]
Benz(a)anthracene 261 0.014 (2,4) 0.05 1] 0.05 u 0.05 1] 0.05 u 0.05 U 0.05 u 0.05 U]
Benzo(a)pyrene 430 0.014 (2) 0.05 U 0.05 U 0.05 1] 0.05 U 0.05 u 0.05 V] 0.05 U
Benzo(b)fluoranthene 430 (2) 0.014 2,4 0.1 u 0.1 u 0.1 U 0.1 u 0.1 V] 0.1 u 0.1 u
Benzo(g,h,)perylene 430 (2) 0.014(24) 0.1 u 0.1 1] 0.1 U 0.1 U 0.1 1] 0.1 V] 0.1 U
Benzo(k)fluoranthene 430 (2) 0.014 (2,4) 0.05 u 0.05 V] 0.05 1] 0.05 U 0.05 U 0.05 u 0.05 U
Chrysene 384 0.014(2,4) 0.05 1] 0.05 1] 0.05 1] 0.05 U 0.05 1] 0.05 U 0.05 V]
Dibenz(a,h)anthracene 63.4 0.014(2.4) 0.03 U 0.025 U 0.025 1] 0.03 U 0.025 U 0.025 u 0.025 u
Fluoranthene 600 3.9(2.5) 0.1 1] 0.1 U 0.1 1] 0.1 u 0.1 V] 0.1 U 0.1 u |
Fluorene 19 39(2 0.1 1] 0.1 u 0.1 U 0.1 V] 0.1 U 0.1 1] 0.1 U
indeno(1,2,3-cd)pyrene 430 (2) 0.014 (2,4) 0.05 U 0.05 U 0.05 U 0.05 U 0.05 u 0.05 U | 005 U
Naphthalene 160 24(2) 05 U 05 U 05 U 05 u 0.5 U 05 u 0.5 U
Phenanthrene 240 24 (2,3) 0.05 U | 005 1] 0.05 1] 0.05 V] 0.05 U 0.05 u 0.05 V]
Pyrene 665 24 (2,3) 0.05 U 0.05 U 0.05 U 0.05 u 0.05 V] 0.05 7] 0.05 U

(1) 1997 ES/ER/TM-95/R4. Toxicological Benchmarks for Screening COPCs for Effects on Sediment Associated Biota.
(2) December 10, 1998. Ambient Water Quality Critieria (AWQC). Freshwater CCC.
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Analytical Results

NAWC Warminster

NOAA AWQC (1) . [SD-01-01Q $D-02-01Q SD-03-01Q SD-04-01Q $D-05-01Q SD-06-01Q

B ER-L (1))  Freshwater 09/15/99 09/15/99 09/14/99 09/15/99 09/14/99 09/14/99
- Chronic Screening } B
RESULT |QUAL| RESULT |QUAL| RESULT |QUAL| RESULT |QUAL| RESULT QUAL| RESULT |QUAL

INORGANICS mglkg ug/L mg/kg mglkg mg/kg . mglkg mgl/kg mg/kg
Aluminum NA 87 7900 NA NA 7760 7110 | 7440 ]
Antimony 2 NA 54 K NA NA 053 K 0.73 J 1.1 J
Arsenic 8.2 8.1 0.36 uL NA NA 2.8 L 53 L | 073 L
Barium NA 392 85.8 NA NA 85.1 73 J 104 J ]
Beryllium NA 5.1(2) 0.95 J NA NA 13 J 1.1 J 14 J
Cadmium 1.2 22 0.85 UL NA NA 0.05 uL 005 | UL 0.95 UL
Calcium NA NA 24100 NA NA 12200 15300 J 10200 J
Chromium 81 74111 494 NA NA 28.1 348 J 30.5 J
Cobalt NA 3(2) 9.2 K NA NA 10.1 K | 101 | K 8.6 K |
Copper 34 9 65.8 NA NA 46 303 | J 32 J
Iron NA 1000 67200 NA NA 28000 26100 | J 52100 J
Lead 46.7 25 69.1 NA NA 52.7 199 50.3
Magnesium NA NA 9480 NA NA 8550 | | 11100 J 7640 J
Manganese NA 80 (2) 6220 NA NA 737 676 J 1040 J
Mercury 0.15 0.012 0.0087 L 0.0277 L 0.0336 L 0.017 L 0.0115 L 0.188 L
Nickel 209 52.0 17.9 L NA NA 19 L 17.2 L 21.2 L
Potassium NA NA 2020 K NA NA 1830 1960 J 1980 J
Selenium NA 5 42 1] NA NA 26 1] 4.7 UR 47 UR |
Silver 1 NA 35 K NA NA 16 B 14 B 2.8 B
Sodium NA NA 322 B NA NA 1270 818 J 678 J
Thallium NA NA 8.7 u NA NA 0.55 U | 049 U 0.49 V]
Vanadium NA 19 (2) 264 NA NA 34.2 39.3 44.2 K|
Zinc 150 120 132 NA NA 230 125 142
|MISCELLANEOUS PARAMETERS myglkg | _mglkg mg/kg mg/kg | __mg/kg mglkg
Hardness as CaCO3 NA NA NA NA o NA _ NA
Total Organic Carbon 13400 3070 | 8670 6230 5770 11000
SEMIVOLATILES uglkg ugil uglkg uglkg ug/kg uglkg uglkg
Acenaphthene 16 24(2,3) 95 Ul 190 1] 110 U 110 U | 110 u | 1o | U |
Acenaphthylene 44 24 (2,9 190 uJ 380 1] 210 U 220 uJ 210 1] 210 | U ]
Anthracene 853 24(2,3) 29 J 220 91 36 J 95 32
Benz(a)anthracene 261 0.014(2.4) 200 J 1000 440 350 J 1 U 260
Benzo(a)pyrene 430 0.014 (2) 220 J 950 430 320 J 870 240 N
Benzo(b)fiuoranthene 430 ) 0014(24) | 200 J 970 a0 380 J | 800 200
Benzo(g,h.i)perylene 430 (2) 0.014 (2,4) 120 J 680 400 300 | J 660 240 | |
Benzo(k)fluoranthene 430.(2) 0.014 (2,4) 54 J 550 200 190 [ J 500 56
Chrysene 384 0.014 (2.4) 190 J 900 360 320 | ) 940 260
Dibenz(a,h)anthracene 63.4 001424 19 uJ 34 J 21 22 uJ 18 J 14 J |
Fluoranthene 600 39(2.5) 410 J_| 2600 | 870 | 640 J | 2100 — 580 | |
Fluorene i | 38(@ | 19 uJ 90 B 21 U 22 ud 2 U 21 | U]
Indeno(1,2,3-cd)pyrene 430 (2) 0.014(2,4) 130 [ J 490 | 230 190 | J 380 130
Naphthalene 160 24(2) 95 u 190 u 110 U 110 uJ 110 1] 110 V]
Phenanthrene 240 24(2.3) 160 J 1000 360 180 J 430 230 i
Pyrene "1 665 24 (2,3) 290 J 1600 700 410 J 1600 400

(1) 1997 ES/ER/TM-95/R4. Toxicological Benchmarks for Screening COPCs for Effects on Sediment Associated Biota.
(2) December 10, 1998. Ambient Water Quality Critieria (AWQC). Freshwater CCC.



Table 4-1
Analytical Results

NAWC Warminster
NOAA AWQC (1) __ [SD-07-01Q SD-08-01Q SD-08-01Q SD-10-01Q §D-11-01Q SD-12-01Q] — [SD-13-01Q
- ~ |ERL(1)| _ Freshwater 09/15/99 09/14/99 09/14/99 09/15/99 | 09/14/99 09/15/99 09/15/99 |
1 Chronic Screening
- RESULT |QUAL| RESULT [QUAL| RESULT |QUAL| RESULT |QUAL| RESULT [QUAL| RESULT |QUAL| RESULT |QUAL

ﬂ!gORGANICS . malkg | ugliL molkg mglkg mglkg malkg ) | mglkg | mglkg |
Aluminum NA 87 6530 6890 9500 6900 NA NA
Antimony - i 2 NA 18 K 19 | J 1 J 084 J NATTTTTTTNA T
Arsenic 82 8.1 55 I 25 L 24 L 34 L NA | T NA
Barium | nNA 39(2 84 784 J 72 J 159 J NA NA
Beryllium NA 512 | 1 J 0.9 J 11 J 081 | “J | NA NA~ |
Cadmium 12 | 22 0.05 UL 032 N 0.05 UL 0.46 J NA NA
Calcium NA NA 12700 6050 J 28300 J 9160 J NA NA
Chromium 81 7411 298 84.1 J 433 J 416 J N T TN T
Cobalt - NA 3@ 10.4 K 78 K 83 K 97 K T NA NA
Copper 34 9 65.3 23.3 4 213 f] 46.8 J T NA ~ NA
Iron N NA 1000 38200 17500 d 23700 [ J 24700 J NA NA
Lead 46.7 25 61.3 118 83.1 106 NA NA
Magnesium NA NA | 9550 5290 J 18900 J 6890 L J NA ) NA ]
Manganese NA 80 (2) 755 335 J 399 Jd | e54 578 d NA ~ NA
Mercury 0.15 0.012 00128 | L | 0.0591 L | 00321 L 0.018 L 0.185 L | obes4 | L | 00375 | L
Nickel 20.8 52.0 237 L 16 L 152 L 20.8 L 125 L | NA NA
Potassium - NA NA 2090 | 1570 J 2530 J 1370 1450 J NA T NA T
Selenium NA 5 45 ] 26 UR 24 | UR 26 ] 23 UR NA NA |
Silver 1 NA 17 B 13 B 11 B 11 B 17 B NA NA
Sodium ] NA NA 534 K 678 J 1830 J 622 K 801 31 NA CNa T
Thaliium 1T NA | NA 047 | U 054 ] 0.51 ] 0.54 u 047 u | Na NA |
Vanadium NA 19(2) 374 309 40.1 334 |4 NA | T NA ]
Zinc ] 150 120 127 146 101 78 704 | NA T T NA
MISCELLANEOUS PARAMETERS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mgkg | |
Hardness as CaC0O3 NA NA - NA NA _NA NA NA ]
Total Organic Carbon 5260 T_151oo 9000 | 7640 19500 | 3760 | 3610
SEMIVOLATILES ) ug/kg ug/L ug/kg ug/kg ug/kg __uglkg ug/kg B ug/kg
Acenaphthene 16 24(2,3) 100 uJ 1100 1] 110 u 100 uJ 1700 U | 490
Acenaphthylene 44 24(2,3) 200 ul | 2200 u | 210 ] 200 04| 3300 u 980 |
Anthracene 853 24(23) 68 | J | 680 1 40 58 J | 2000 | 800
Benz(a)anthracene 261 0.014 (2,4) 310 J 3700 200 420 J 6800 B 2000
Benzo(a)pyrene 430 0.014 (2) 340 3 2600 1 210 330 J 5700 2000
Benzo(b)fluoranthene 430(2)| 0014(24) | 340 J 3200 180 510 J 6500 2100
Benzo(g,h.)perylene 430(2) | 0.014(24) 265 J 2700 100 370 J 4400 1300
Benzo(k)fluoranthene 430 (2) 0.014 (2,4) 120 1 ) | 1700 54 220 J 2900 B 1200
Chrysene 384 0.014 (2,4) 355 J | 4000 210 440 J 7600 | | 2200
Dibenz(a,h)anthracene 634 0.014(2,4) 52 110 J 21 u 20 uJ 240 J 200
Fluoranthene 600 3925 | 82 J 7900 | 480 850 J 20000 5600
Fluorene T 19 39(2 %5 | 220 u | 2t U 20 uJ | 330 u 390
indeno(1,2,3-cd)pyrene 430(2)| 001424 110 d 1600 99 240 J 2800 970
Naphthalene 1 180 24(2) 100 uJ [ 1100 U 110 U | 100 uJ 1700 | U 490
Phenanthrene 240 24(23) 370 J 3200 210 380 J 8900 | 300 | | 8% | s
Pyrene 665 24(23) | 620 J 6900 | 370 750 J 17000 5200 1100

(1) 1997 ES/ER/TM-95/R4. Toxicological Benchmarks for Screening COPCs for Effects on Sediment Associated Biota.
(2) December 10, 1998. Ambient Water Quality Critieria (AWQC). Freshwater CCC.
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Table 4-1
Analytical Results
NAWC Warminster
Data Qualifiers:
B - Positive result is considered to be an artifact of blank contamination, and should not be considered present.
J - Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL).
K -- Positive result is considered biased high due to exceedance of technical quality control criteria.
L -- Positive result is considered biased low due to exceedance of technical quality control criteria.
U -- Value is a non-detected result as reported by the laboratory.
UJ -- Non-detected result is considered estimated due to exceedance of technical quality control criteria.
UL - Non-detected result is considered biased low due to exceedance of technical quality control criteria.
UR -- Non-detected result is considered unusable due to exceedance of technical quality contro! criteria.
NA -- No result is available/applicable for this parameter in this sample.
Results for samples SW-07-01Q and SW-07-01Q are averaged with the duplicate sample.

Database source file: C:\123\K18252_RES.DBF data retrieved on: 11/19/99

DATASUM.xls



Table 4-2 presents surface soil results in relation to site background. Several metals were
detected at levels above background including cadmium (low levels detected at SS-01 and SS-
02), copper {SS-02), manganese (SS-01), nickel (SS-01) and zinc (SS-01 and SS-02). Levels of
PAHs were greater in the sample from SS-02 than SS-01. The PAH levels in SS-01 were
comparable or slightly higher than background, while PAHs were two to three times greater than
background in SS-02. The concentrations are similar to those noted in the upstream (reference)

sediment Amples.

Grain size analysis is shown is Appendix D along with the chemical analytical data validation

reports.
4.2 BIOLOGICAL RESULTS

Benthic macroinvertebrate samples were collected in September 1999 at six locations in the
unnamed tributary of Little Neshaminy Creek as part of biomonitoring activities (Figure 3-1). The
locations were ST-01 (sample BI-01-01Q), ST-04 (sample BI-04-01Q), ST-07 (sample BI-07-
01Q), 8T-10 (sample BI-10-01Q), ST-12 (sample BI-012-01Q), and ST-13 (sample BI-13-01Q).

The biomonitoring is being conducted to assess the impacts, if any, to the tributary from the Area
A Sites. Sampling and sample analyses were conducted in accordance with the biomonitoring
work plan (TINUS, 1999). This repor{ presents the results of the benthic macroinvertebrate
community analyses. As per the quarterly report format described in the work plan, this report
contains only limited data interpretation. A more detailed treatment of the benthic
macroinvertebrate data, in concert with the surface water, sediment, and seep soil chemistry
data, will be provided in the annual biomonitoring reports.

Surface water quality data are presented in Table 4-3. The results of the benthic

macroinvertebrate community analysis by individual sample on Table 4-4. Analysis of the
similarity of the macroinvertebrate communities among samples is provided on Table 4-5.

L/DOCUMENTS/NAVY/6883/119006 7



| ADLE 4-2
SURFACE SOIL SAMPLING RESULTS

NAWC WARMINSTER
Background Data Surface Soil Sampling Results
Freq. Range of Positive
of Detection Mean of S$S-01 $5-02

Substance Detection] Min. Max. | AllData] QTR.1 QTR.2 QTR.3 QTR.4J]QTR.1 QTR.2 QTR.3 AQTR.4
METALS (mg/kg)

auminum 31/31 4780 - 18100 13400 | 8240 | 12200 | 1 |
antimony 1/22 136 - 136 375 | 081K 16K | A 1
arsenic 27/31 028 - 121 3.88 32L ‘ ; 461 | T
Joarium 27/29 - 341 - 225 616 | 246 | i 153 |

beryllium 27/31 031 - 1.7 0.806 | 0668 12J

cadmium 031 - 0.82J | 053 J

calcium 25/29 240 - 1910 664 3740 3010 |

chromium 31/31 79 - 353 19.4 34.4 285 | ‘

cobalt 27/30 16 - 22.1 89 .| 251K | 76K

copper 29/31 36 - 306 11.8 15.3 ‘ 53.6 l
iron 31/31 6980 - 410500 | 33100 | 23700 26000 |
liead 31131 16 - 965 117 | 394 97.5

|magnesium 27/31 518 - 4960 1980 | 1920 ‘ 2840 |

|manganese 31/31 308 - 2010 424 6000 | 372

{mercury 1128 037 - 037 00436 | 0.29L | 0.1921L

Jnickel 20/27 41 - 217 105 479 146L

{potassium 27129 894 - 3050 706 | 608J 1030J i
|setenium 0/20 - 0.71B | ND |
[siver 017 - 368 | 6K

|§odium 5/20 552 - 86.7 102 | 1718 218B

thallium 3/31 037 - 042 0.378 ND | ND

vanadium 31/31 154 - 45 297 306 48.4 } i
zinc 27129 9 - 60 27.7 850 17 | i |
[PAHS (ugikg)
lacenaphthene 011 - ND | Ji ND

acenaphthylene 0/11 - ND ' ND
[anthracene 0/11 - ND 654 | ;
|oenz@@)anthracene 0M1 - 130 380J | | i
[oenzo(a)pyrene 0/11 - 200 J 420 | (
k)enzo(b)ﬂuoranthene 111 58 - 58 185 190 J 380J \
|benzo(g h.ipperylene 011 - 170 2704
lbenzo(k)ﬂuoranthene 111 46 - 46 184 714 1704

chrysene 111 51 - 51 185 | 230J 400 J
dibenz(a,h)anthracene 0/11 - 114 ND

fluoranthene 1711 92 - 92 188 3504 ] 830.J |
fluorene o1 .- ND 324 ;
indeno(1,2,3-cd)pyrene 0/11 - 120 J 2500 |
haphthalene ND ] ND
|phenanthrene 1111 51 - 51 185 | 1504 | 380 J
lpyrene 260 J 700J
[roc (mgrkg) 19100 7300 f
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one resuit.

Mean of all data includes positive detections and non-detected results.  Detection limits are divided by two.

The determination of representative concentrations is based on comparison of maximum to the 85 % UCL, which is presented ina s
Frequency of detection refers to number of times compound was detected among all samples versus total number of samples.
Number of samples may vary based on the number of usable results.

4-8



TABLE 4-3
SURFACE WATER QUALITY PARAMETERS
UNNAMED TRIBUTARY TO LITTLE NESHAMINY CREEK - AREA A SITES
NAWC WARMINSTER, PENNSYLVANIA

. . Flow Rate Specific Dissolved Turbidity -
Sampling Station (cubic feet/s) Temperature (C) pH Conductivity | Oxygen (mg/L) (NTUS) Salinity (%)

ST-1 0.62 20.1 6.80 0.208 6.60 5.0 0.00
ST-02 0.84 20.1 6.88 0.232 7.85 2.0 0.00
ST-03 1.35 20.7 7.06 0.268 7.15 14.0 0.01
ST-04 0.42 20.1 7.01 0.216 7.89 1.0 0.00
ST-05 0.53 ' 20.5 6.97 0.267 7.45 0.0 0.01
ST-06 1.07 20.7 7.07 0.275 7.63 0.0 0.01
ST-07 091 20.1 7.08 0.214 6.98 3.0 , 0.00
ST-08 0.38 20.5 7.08 0.282 5.76 . 21.0 0.01
ST-09 0.62 20.5 7.28 0.295 7.51 39.0 0.00
ST-10 0.54 19.2 7.29 0.271 7.65 7.0 0.01
ST-11 0.36 19.6 6.87 0.622 6.60 28.0 0.02
ST-12 0.32 19.2 7.18 0.419 8.09 4.0 0.01
ST-13 0.57 19.5 7.13 0.366 8.44 0.0 0.01

4-9




UNNAMED TRIBUTARY TO LITTLE NESHAMINY CREEK - AREA A SITES

TABLE 4-4
BENTHIC MACROINVERTEBRATE COMMUNITY

NAWC WARMINSTER, PENNSYLVANIA

Taxon

FFG®

Sampling Station

ST-01 | ST-04 | ST-07 | ST-10| ST-12 | ST13

PLATYHELMINTHES

Turbellaria
Tricladida
Planariidae
Dugesia tigrina

MOLLUSCA
Gastropoda
Basommatophora
Physidae
Physa sp.

CG

ANNELIDA

Oligochaeta
Haplotaxida
Lumbricidae
Tubificidae w.o0.h.c.

10

CcG .

CG

ARTHROPODA
Insecta
Trichoptera
Hydroptilidae
Hydroptila sp.
Coleoptera
Psephenidae
Psephenus herricki
Diptera
Chironomidae
Chaetocladius sp.
Cricofopus sp.
Dicrotendipes sp.
Orthocladius sp.
Tanytarsus sp.
Psychodidae
Pericoma sp.
Tipulidae
Tipula sp.

~N oo,

'

Pi

SsC

CG
CcG
CG
CG
FC

CG

SH

3

TOTAL NO. OF TAXA
BIOTIC INDEX
SHANNON DIVERSITY

TOTAL NO. OF ORGANISMS

1

0

1
1

0

21 3
8 2
6.24 8.67
2.394 0.918

NGO A

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=Scfapers, SH=Shredders,

P=Predators and Pl=Piercer
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TABLE 4-5
SIMILARITY BETWEEN BENTHIC MACROINVERTEBRATE SAMPLES
UNNAMED TRIBUTARY OF LITTLE NESHAMINY CREEK - AREA A SITES
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




For the most part, the total number of organisms and taxa were low, including only one organism
collected at each of stations ST-01, ST-04, and ST-12 (Table 4-4). Stations ST-10 and ST-13
had only 3 and 4 organisms per sample, respectively. This limits the interpretability of the data
and calculated metrics/indices. In contrast, the diversity and abundance of benthic
macroinvertebrates was much higher at station ST-07. Although considerable effort was made to
match the microhabitat among all sampling stations, station ST-07 contained some of the best
habitat in the stream. However, it is also located immediately downgradient of the largest seep
along the Area A sites. Thus, it would be expected to have the greatest influence from Area A-

related contaminants.

The low overall diversity and abundance of organisms among the samples could be due to the
drought conditions that were present prior to the sampling. The area surrounding and including
NAWC Warminster had experienced a severe drought, which resulted in low flow rates in the
stream (Table 4-3). The stream was nearly dry in some areas during this time. The presence of
only one organism in the upgradient sample reinforces this possibility.

Due to these extraordinary conditions prior to the first round of sampling, changes to the sampling
regime are not recommended at this time. If hydrological conditions are more conducive to
benthic life leading up to and during the next round of sampling, and diversity and abundance are
still low, changes to the sampling regime may be recommended at that time. This could include
the identification and sampling of a reference stream for comparative purposes. It should be
noted also that subsequent to the first round of sampling, Hurricane Floyd passed over the area.
The hurricane dropped near record amounts of rainfall on the area, which resulted in major
flooding and scouring of cerfain portions of the tributary along Area A. This could have a lasting
temporal effect on the biotic community of the stream. A discussion of temporal changes, if any,
in both the surface water/sediment chemistry data and benthic macroinvertebrate community will

be provided in the next report.

' L/DOCUMENTS/NAVY/6883/119006 12
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5.0 CONCLUSIONS AND RECOMMENDATIONS

The results presented are for the first sampling event; therefore, there is inadequate data to
evaluate trends and present conciusions. In addition, the effects of the drought prior to the
sampling event, and the impacts of the significant rainfall event due to Hurricane Floyd immediately
after the sampling event will need to be evaluated over the course of the study. Therefore, no
changes to the sampling program are recommended. The next sampling round is scheduled for
November 19899 and will be for chemical analysis only.

L/DOCUMENTS/NAVY/6883/119006 1



Appendix A

Survey Data



Job Number / 9-8144 Tetra Tech

C.L.E.A.N. 1Irons Location

Iron # NORTHING EASTING
Iron(1l) 327,904.6945 2,746,623.4928
Iron(2) 327,911.7293 2,746,602.5731
Iron(3) 327,966.6498 2,746,531.9856
Iron(4) 327,995.0506 2,746,507.6208
Iron(5) 328,020.5948 2,746,470.2593
Iron(6) 328,040.9440 2,746,442.8313
Iron(7) 328,060.4397 2,746,393.5344
Iron(8) 328,099.4571 2,746,363.0882
Iron(9) 328,126.7726 2,746,329.6965
Iron(10) 328,178.5301 2,746,256.4672
Iron(11) 328,218.7371 2,746,168.9253
Iron{12) 328,337.1570 2,746,166.

Showalter & Associates




Appendix B

Stream Flow Calculations



CALCULATION WORKSHEET

PAGE OF
CLIENT JOB NUMBER
NAWEC UWarmrro < e r 7o 2=s"3
SUBJECT
Flow iate Calev/iatrors Stotr/e O/
BASED ON DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE

ve Flow Rute = 0097 Ft/secc

Cross Sectronal Arcee
0.45 Fecet x 3.3 Fect = Ly9 sﬁ/FL-
Flow jpate cCalcolafron

1149 Sg /Ft x 0.4 ft/sec = 0.62 ¢cFs



CALCULATION WORKSHEET PAGE OF
CLIENT JOB NUMBER
NAWL tluwrarinsres CTo 2 4=
SUBJECT
Floww Rate Lalecvliatresn Srafreo O 2.
BASED ON DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE

\ B 2.37

A,/,__,_
l\o.zs" h \‘W'Zah = 0,73 fFt/sec

Lvoss Sectriomal Arec
035 Fcet X 3.3 fecet = 116 57/;%
Flow RRate Caleovlation

116 Sg/ft X QT3 Ft/Scc = 0.8«

,,,,,,



CALCULATION WORKSHEET

PAGE OF
CLIENT JOB NUMBER
NA WL Waysri 25 e -
SUBJECT
Flow Rete Calrvilatltorn Statre— O3
BASED ON DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE

CrosSs Sectiormal Avre o

0,60 Feet X Hiy Feet = 2,6¢ 57/)Ct,
Flow Rate CLalecolation

XiHé 5$/f?b x 0.55 Fﬁ/S¢c = .35 CFS




CALCULATION WORKSHEET PAGE OF

CLENT JOB NUMBER
NAW < wlaranri7?s Fer cTro 253

SUBJECT -
Flow Reate Celcvlatien Stalros O4

BASED ON DRAWING NUMBER

BY CHECKED BY APPROVED BY DATE -

Cross Secteonrnal PDrce

030 Feet X ©.:0 Fect = g $$/£t
Flow Rate Calcuvlatrion

1.8 $4/Ft X 0.23 Ft/5ece = Q.92 CFS




CALCULATION WORKSHEET

PAGE OF
CLIENT JOB NUMBER
NAwe Wernrewaste-
SUBJECT
Flow Rete Colevlatrorr Sfteatronr OS

BASED ON DRAWING NUMBER

BY CHECKED BY APPROVED BY DATE
& 2 5/ LY
)

7
f@-s,’ M Rate = 0169 FE/sec

Cross Sectrionel Arec
0.3{ Fect %X 2.5 Feect = 0.7725 S /Ft
Flow Rate Calecolatro?

0.775 Sq /Fft x 069 Ft/scc = 0.53 CFS




CALCULATION WORKSHEET PAGE OF —

CLIENT JOB NUMBER
NA WL dlarmiastes

SUBJECT —
Elow, Rate coalcolationr Stetvon O 7

BASED ON DRAWING NUMBER

BY CHECKED BY APPROVED BY DATE .

/
c s.2 N B
e - i

——— —_ =
. =3 -
Io:ll \1 Avs Flow Rate 0:83 ftlsec

Cress Sec.{'(a/;a/ Are co
0.2 Fecet X 5,2 fFeet = 1./ s¢ /FE
Flow irabte Calcvlafrons

Il sg/fFt X 0.83 FEtlsec = 0.9/ CF S

““““




CALCULATION WORKSHEET

0.735 sg/Ft x

Floew Rate Calculetion

/He FEt /s5ec =

PAGE OF
CLIENT JOB NUMBER
NAW L Wermtin s e
SUBJECT
Flow Reate Ceolevlectbonr O6
BASED ON DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE
s
ya 21'
h)
, Flow Rate = 146 Fftl/Sec.
0.38 ’
Cross Secttoral Arece
0.35 feet x 2.1 fect = 0.735 s4/FE

1,07 CF S.



CALCULATION WORKSHEET

PAGE OF
CLIENT JOB NUMBER
NAWC Wararimns e
SUBJECT
Flow Rgte Caleolatron Sta tronr OF
BASED ON ) DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE

CLyross Sectironral Ave e

0. 60 Fecet X 5.2 Fect = 49./6 .sﬁ/'Ft:
Flow Rate Calcolati o

“4.16 Sg/fE X 015 Fb/.sec_ = 0.6z ¢CFS

o



CALCULATION WORKSHEET

PAGE OF
CLIENT JOB NUMBER
MA WL weavarems e~
SUBJECT
Flow: Rate Colcolotbren Ste tror OF
BASED ON DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE
e
. A

\

07.0 \I%w Rate = 0.3i £6/5¢

Cross Secteonal Areco
0.20 Fect X 6:/2 Fect = (.24 5¢é/Ft
Flow Rate cCalcolatioan

[.24 sg/FE X 0.31 FEe/sec = 03§ Cfs.




CALCULATION WORKSHEET PAGE OF
CLIENT JOB NUMBER
NAWe. avrins e .

SUBJECT

Flow Rete Celevieation Stetron [/
BASED ON DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE

—— .

Cross Sectrional Arec

0,23 Fee t X

Flow Rate

0.39 s:,,-//—‘t X 093 Ft/sce

0:932 FE/sec

J7 Feet = ©./39 ,s‘ag/«,cf;

Calevlateon

0.36 CFfs

oy




CALCULATION WORKSHEET

PAGE OF
CLENT JOB NUMBER
MNAWC ar ar2/725 Fer
SUBJECT
Flew Rate Calevtatron Stfatro-s 10
BASED ON DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE

" 6.0 N
\ & >

_I P
~low Rate. = O-of 5~

Cross Sectronaf Arecc
0.20 feet x £.0 Feet = 1.2 5(5/4‘(:
Flow RRate calcuvlatron

i 2 s-,;/Ft X O.45 Fc/se.¢ = 0,854 CFS



CALCULATION WORKSHEET PAGE OF .

CLIENT JOB NUMBER
NA W  wararisfe » To 2532
SUBJECT o
Flow Rate cCalevlatipornr Stetpbron [ 2.
BASED ON DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE h

Ave Blow Rate = 0S8 Fefsec

oo

Cross Sectronal Area . —
024 fect X G0 Feet = Rué sy/Fe
Flow Reate Caqlcolation

2//6 Sg4 f& X 015 Ft Sec = 0.32 <CFSs




CALCULATION WORKSHEET

PAGE OF
CLIENT JOB NUMBER
NA wcC aratinsgs e s crTo 253
SUBJECT
Flowvo 2 oot e Colewle tron Ste fronr [3
BASED ON DRAWING NUMBER
BY CHECKED BY APPROVED BY

DATE

T~

L

Ave Frow Reate = 0.75 Ft/_ge"_

lross Sectional Arce

0:33Fccet X 2.3 Feel =

0.7549 s¢/ft X 0.75 FEl/scc =

= 0.75%9 sq/fF

Flew Rate

0.57 CFsS



Appendix C

Sample Logs



'|'-'|_-.l Tetra Tech NUS, Inc.  SURFACE WATER SAMPLE LOG SHEET

Page_ of
Project Site Name: NAWC Warminster SampleIDNo.: s -,2-0i
Project No.: CTO 253 Sample Location: <S4 /3
Sampled By: & A

§ Stream C.0.C. No.:

[1 Spring

[} Pond Type of Sample:

[] Lake ji Low Concentration

[1 Other: [I High Concentration

[l QA Sample Type:

SAMPLING DATA:

Date: 9/is5194 Color pH s.C. Temp. Turbidity Do Salinity Other
Time: DG 20 Visual | Standard| mS/cm | Degrees C NTU mg/l % Flow Rete
Depth: 0,5 7 :
Method  Swmpre derere | €747 | 7113|366 | 19,5 o givd | 0.00 |0.57¢FS
SAMPLE COLLECTION INFORMATION : i
Analysis Preservative Container Requirements Collected
PAH 4C Liter Amber Glass 1
TOC H2S04 250 mi Poly 1
Total Metals except Hg and Hardness | HNO3 500 ml poly 1
Ultra Clean Mercury 4C 500 mi Clear Glass 1
OBSERVATIONS / NOTES: | - i - 'MAP:
) -,
No odors noted ratn showerc “ -
st-13 A s -i2-of
Stavting (1\
|
|
/ 220 ’
'
/
&
A
-
;
OF~)

2

Circle:if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:




1% Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page_  of __ —
Project Site Name: NAWC Warminster Sample ID No.: $D-12-0IQ
Project No.: - CTO 253 Sample Location: <2
Sampled By: Y
[1 Surface Soil C.0.C. No.:
[] Subsurface Soil
§ Sediment Type of Sample: -
[} Other: § Low Concentration
[l QA Sample Type: [] High Concentration
Déte: — G [1$/5 G Depth v Color ~ v Description (Sand, Silt, Clay, Moisture, etc.)
Time: 730 , Qrows Wity oy PO LCAISE Sl hirmeyy N
|Methoa: S: S, Trowel g-o0.2 +eo i
Monitor Reading (ppm): sa2d and Ioclk Frag

COMPDSITE SAMPLEDATA:
Date: Time Depth

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

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

PAH/Metals 8 oz Clear Glass Widemouth 1
TOC 4 oz Clear Glass Widemouth 1 g
Ultra Clean Mercury 60 mi Clear Glass Widemouth 1
Grain Size 16 0z Clear Glass Widemouth 1

See Sw teq Shect

L - Signature(s):
MS/MSD Duplicate ID No.: o




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

Page_  of
Project Site Name: NAWC Warminster Sample ID No.: BI-13-01Q
Project No.: CTO 253 Sample Location: = ST-13
Sampled By: PD
[] Surface Soil C.0.C. No.:
[] Subsurface Soil
[] Sediment Type of Sample:
§ Other: Macro Invertibrate B Low Concentration
[ QA Sample Type: ] High Concentration
GRAB SAMPLE:DATA: G sl v
Date; 9/15/99 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 2735 4 Brows? Rocks and Atedocmns 7O
Method: $/S Trowel 0-01 +o toarse grawrcd S sof
Monitor Reading (ppm): Biacle
COMPOSITE SAMPLE DATA: L L
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION: -+ 00 oo oo

Analysis Container Requirements Collected Other

Macro Invertibrate 16 oz Clear Glass Widemouth 1

OBSERVATIONS /NOTES: -

The Sample was collecbed osi—g
t+the sorbos Saa Rl r at tewo (ocotlons
On the strecoar be

Sce SW-/3-01Q

Sample Log Shec f

Circle if Applicable: Signature(s):

MS/MSD Duplicate ID No.:




11:’ Tetra Tech NUS, Inc. = SURFACE WATER SAMPLE LOG SHEET

Page___of

Project Site Name: NAWC Warminster Sample ID No.: G- i2-0ig
Project No.: CTO 253 Sample Location: ST~/7
Sampled By: < »7
R Stream C.0.C. No.:
[} Spring
[ Pond Type of Sampie:
] Lake B Low Concentration
[} Other: [ High Concentration
{1 QA Sample Type:
SAMPLING DATA: G
Date: G /51T G Color pH s.C. Temp. Turbidity Do Salinity Other
Time: 0G5 Visual | Standard| mS/cm | Degrees C NTU mg/l % Elpew Rete
epth: el
I?Ae?hod: < 0': /e | Clear | Zidg | 214 ) 1902 f F.09 0:0t 0.3z (FS
SAMPLE COLLECTION:INFORMATION: - Y s
Analysis Preservative Container Requirements Collected
PAH 4C Liter Amber Glass 1
TOC H2S04 250 ml Poly 1
Total Metals except Hg and Hardness | HNO3 500 mi poly 1
Ultra Clean Mercury 4C 500 mi Clear Glass 1

OBSERVATIONS / NOTES:.

| MAP:

filee t7rom bacteria

were pofed

Graqg 5'V$/.)cr7&/c/ solid Sonre whal
N odoiS

Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:




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

Page__ of _

Project Site Name: NAWC Warminster

Project No.: CTO 253

[l Surface Soil

I Subsurface Soil
J Sediment

[] Other:

I QA Sample Type:

SampleIDNo.:  <p-,2-p1 @

Sample Location: Py
Sampled By: &
C.0.C. No.:

Type of Sample:

§ Low Concentration
[} High Concentration

|GRAB SAMPLE DATA: B AR e SRR e

Date: W2 A Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 05535 ; B3rown Meciva: TS EoarSe & racmd son4q
Method: 5.5, [rocvel O-0:L Te =F
JMonitor Reading (ppm): 134 ¢ le and socte fragorcZls
COMPOSITE SAMPLE DATAz: ! B i S

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

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:: . ... %

Analysis Container Requirements| ;  Collected Other

PAH/Metals 8 oz Clear Glass Widemouth 1

TOC 4 oz Clear Glass Widemouth 1

Ultra Clean Mercury 60 mi Clear Glass Widemouth 1

Grain Size 16 0z Clear Glass Widemouth 1
JOBSERVATIONS /NOTES: A MAPZ:

See Sw Sample Leg Shacct
Circle if Applicable: : . an 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.:  BI-12-01Q
Project No.: CTO 253 Sample Location:  ST-12
Sampled By: PD

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

[l Subsurface Soil

[1 Sediment Type of Sample:

J Other: Macro Invertibrate } Low Concentration

[ QA Sample Type:

[l High Concentration

GRAB SAMPLE DATA: -~

Depth Color

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

Date: 8/15/99
Time: 1015 , Brow = Mecivr to Losrse Grarmedd
Method: S/S Trowel o~ o.,2 7o / Py
2 v/ rP2opefes
Monitor Reading (ppm): Bleac ke Sun “
COMPOSITE SAMPLE DATA: : e e
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:

Manitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION: . &~ .0

Analysis

Container Requirements

Collected

Other

Macro Invertibrate

16 oz Clear Glass Widemouth 1

OBSERVATIONS / NOTES:

The 5&44/0/4 wts collected vscd 4 o

Svtber Sanmplesr &t Fweo locatrons o

the Streamr bed

Sce SW-/2-2/8 Leog Sthect

Circle'if Applicable: -

MS/MSD

Duplicate ID No.:

e



Tetra Tech NUS, Inc.

Li-

SRR ST e SR C

SURFACE WATER SAMPLE LOG SHEET

Page_  of

[ QA Sample Type:

Project Site Name: NAWC Warminster Sample ID No.: S~ il-O0I&
Project No.: CTO 253 Sample Location: ST -7/
Sampled By: rt<

§ Stream C.0.C. No.:

[l Spring

1 Pond Type of Sample:

1 Lake N Low Concentration

[] Other: [] High Concentration

SAMPLING DATA:

G/14/9 9 Color

pH S.C. Temp. bo

Salinity

Other

Date: Turbidity
Time: )2 2 & Visual _|Standard| mS/cm | Degrees C NTU mg/l % Flow e ke
Depth: 0. cigir F )
Method: = oyprs berrses | w7owa | 6871 .6 22| 1494 A% 6606 | Bi02 | 036cks
SAMPLE COLLECTION INFORMATION:: i e U & e
' Analysis Preservative Container Requirements Collected
PAH 4C Liter Amber Glass 3
TOC H2S04 250 ml Poly 3
Tota! Metals except Hg and Hardness | HNO3 500 mi poly 3
Ultra Clean Mercury 4C 500 ml Clear Glass 3
OBSERVATIONS /NOTES:" “MAP:
Crange (V0N bactecria ¢ fuc
Streem béd, The water pra g
&« “?‘lf bb’é’bun o] ‘40/06’ wtb
no viors -
A
X e o h‘
7X =

U P

5 [ R

¥

Wew-11-01q

N 4
CF -1

Circle:ifiApplicables: ..o

=] Signature(s):

Duplicate ID No.:

[ Qs




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Project Site Name:
Project No.:

[I Surface Soil

[l Subsurface Soil
J§ Sediment

[1 Other:

[ QA Sampie Type:

Page___ of __
NAWC Warminster Sample iD No.: $O-1i-0i&
CTO 253 Sample Location: <stT-//
Sampled By: e
C.0.C. No.:
Type of Sample:

J Low Concentration

{1 High Concentration

IGRAB SAMPLE DATA: i 0 o - i S i e R Erd
Date: &G 174G Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1240 ) 7 ) )
Method: 5 S, Frewc ( .-z’ Browa Fine to mediom Grarmed Sand
[Monitor Reading (ppm): with Frace. Eowse brasmed sarct
JCOMPOSITE SAMPLE DATA: i i : B B .
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:

IMonitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Container Requirements

Collected

Other

Analysis
PAH/Metals 8 oz Clear Glass Widemouth 1
TOC 4 oz Clear Glass Widemouth 1
Ultra Clean Mercury 60 ml Clear Glass Widemouth 1
Grain Size 16 oz Clear Glass Widemouth 1
OBSERVATIONS /NOTES: | MAP:
Sce Sw Sample Log Shect
Circle if Applicable: Signature(s):
Duplicate ID No.:




B B R

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

Project Site Name: NAWC Warminster

Sample ID No.:

I QA Sample Type:

Page_ of
Sl -G
ST -/
ards

Project No.: CTO 253 Sample Location:
Sampled By:
B Stream C.0.C. No.:
[1 Spring
[ Pond Type of Sampie:
[] Lake # Low Concentration
1 Other: {1 High Concentration

Date: G SIS GG Color pH s.C. Temp. Turbidity DO Salinity {  Other
Time: yo0d 2 Visual {Standard| mS/cm { Degrees C NTU mg/l % Flow jlate
Depth: o.57 crght . ‘

Method: 5ﬂ“""2/y é‘?r}/‘ 6"'/4‘7 729 .22/ /qu, 7 7:6 35 o Of [+3 SAL‘CFS

SAMPLE COLLECTION INFORMATIC

Container Requirements

Collected

Analysis Preservative
PAH 4C Liter Amber Glass 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
OBSERVATIONS / NOTES: ~ MAP

Racn was comrtrmng &own bharder

thire were no odors. The sample

wiis /r71{f’ Grég en color

A<

Circle:if Applicable::

-1 Signature(s):

MS/MSD Dupilicate ID No.:




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET
Page_ of ___

Project Site Name: NAWC Warminster

Project No.: CT0 253

[l Surface Sail

[I Subsurface Soil
J Sediment

{1 Other:

[l QA Sample Type:

Sample ID No.:

SP-d2~2t8

Sampie Location: (e
Sampled By: P
C.0.C. No.:

Type of Sample:

J Low Concentration

1 High Concentration

GRAB:SAMPLEDATA: 1 il e i e i i : s e R R e
Date: G 1SS GG Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time:
/ Loarsc virored Send Fo
Method: . 5. 7rz.ve ! O-0t Brown 7
fMonitor Reading (ppm): &ravel
COMPOSITE SAMPLE DAT: i . ; : S : i
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
[Method:
Monitor Readings
(Range in ppm):
SAMPLE COLLECTION INFORMATION: . )i o v i i T S
Analysis ' Container Requirements Collected Other
PAH/Metals 8 oz Clear Glass Widemouth 1
TOC 4 oz Clear Glass Widemouth 1
Ultra Clean Mercury 60 mi Clear Glass Widemouth 1
Grain Size 16 oz Clear Glass Widemouth 1
OBSERVATIONS: INQTES b fovre Simpinn i IMAP:
5"65‘ _SHL’(M/?/C.- Loq 5'/44(,*‘ Foi’ 5w
Gircle if Applicables: - v wiivem i - :} 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.:  BI-10-01Q
Project No.. CTO 253 Sample Location: ST-10
Sampled By: PD
[1 Surface Soil C.0.C. No.:
[l Subsurface Soil
[ Sediment Type of Sample:
i Other: Macro Invertibrate § Low Concentration
[ QA Sample Type: [] High Concentration
GRAB SAMPLE DATA: sl e
Date: 9/15/99 Depth Color Description {Sand, Silt, Clay, Moisture, etc.)
Time: 1055 rO. )
Method: S/S Trowel O -~-C:11 ! 8 ,;D—Z/) Loarse &/4/’7&';‘/ Fto a7edrons

Craned Serad aad rocle

Monitor Reading (ppm): Blacle
COMPOSITE:SAMPLE DATA: N

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

Method:

Monitor Readings

{Range in ppm):

SAMPLE COLLECTION INFORMATION::: i G
Analysis Container Requirements Collected Other
Macro Invertibrate : 16 oz Clear Glass Widemouth 1

OBSERVATIONS /' NOTES:

The Saryple was cotlectee! ve/mg Flhe

Swbor Steapler ot 1e20 locifroms oo

FlUe Strccnr Lo

Sce SW- JO~ Ol Sample

Loy stceT

Circle if Applicable: -
MS/MSD Duplicate ID No.:

-] Signature(s):




'n-_l Tetra Tech NUS, Inc.  SURFACE WATER SAMPLE LOG SHEET

Page _ of _ _
Project Site Name: NAWC Warminster Sample ID No.: S -0%- oI
Project No.: CTO 253 Sample Location: ST -0%
Sampied By: 7 =5

| Stream C.0.C. No.:

[1 Spring

i} Pond Type of Sample:

[] Lake i Low Concentration

[} Other:

[l High Concentration

[ QA Sample Type:

SAMPLING DATA:

Circle:if Applicable:

Date: G/id G ¢ Color pH S.C. Temp. Turbidity DO Salinity Other
Time: 1Y 05 Visual | Standard| mS/cm | Degrees C NTU mg/l % Flow Refe
Depth: 8,57
el Vs ¢ % - . &, 7 0.6 7
[Method: <, v Boptre Beows | 7,28 |, 295 | 2015 | 39 v 274 o.00 €z ¢fs
SAMPLE COLLECTION INFORMATION: , =
Analysis Preservative Container Requirements Collected
PAH 4C Liter Amber Glass 1
TOC H2S04 250 mi Poly 1
Total Metals except Hg and Hardness | HNO3 500 ml poly 1
Ultra Clean Mercury 4C 500 mi Clear Glass 1
OBSERVATIONS / NOTES:: 4§ MAP:
The Samrple wes colfeete apiorox
is-2¢" dowan stream of Flc Storm
Wetecr diseharse Prpe . There wore
Ae gdors bot ruc ontes Yo 4
brown color,
o a5 X e X
\ 4 5w es-ollQ
, e - ) e D e g e rd - —
\e—gr AN
) w/
‘ Stormt whker
i Dischprg,
\_/
OF-}

MS/MSD Duplicate ID No.:

Signature(s):

Gt



Li-

Tetra Tech NUS, Inc.

b e s e i e L

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ _of _

Project Site Name: NAWC Warminster Sample ID No.: S -G~ 5P
Project No.: CTO 253 Sample Location: S
Sampled By: S
[1 Surface Soil C.0.C. No.:
[1 Subsurface Soil
J Sediment Type of Sample:
[1 Other: B Low Concentration
[ QA Sample Type: [I High Concentration
GRAB SAMPLE DATA: e s i
Date: IG5 Color , Clay, Moisture, etc.)
Time: 1413 ; Fiac #o srcdtvns qrarﬂza’ SaaAt
Method: 5.5, Trowe. | O~ O Brow 21 Wit sl ﬁf(,-7 ””//)Jb@/(‘s
|Monitor Reading (ppm):
COMPOSITE SAMPLE DATA: - .-
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
lMethod:
Monitor Readings

{Range in ppm}):

SAMPLE COLLECTION INFORMATION: 0

Collected

Analysis Container Requirements Other
PAH/Metals 8 oz Clear Glass Widemouth 1 ‘
TOC 4 oz Clear Glass Widemouth 1
Ultra Clean Mercury 60 ml Clear Glass Widemouth 1
Grain Size 16 oz Clear Glass Widemouth 1
OBSERVATIONS 7 NOTES::

See S0 54M/)/c. La«i.Sérch_g:

Circle:if Applicable:::

MS/MSD

Duplicate iD No.:

:¢i:} Signature(s):




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

Page_  of

Project Site Name: NAWC Warminster Sample ID No.: Suw-08-0iR
Project No.: CTO 253 Sample Location: ST
Sampled By: s

B Stream C.0.C. No.:

[l Spring

[] Pond Type of Sample:

[ Lake I Low Concentration

[] Other: [l High Concentration

{1 QA Sample Type:

SAMPLING DATA:

Date: [ 5 . Color pH s.C. Salinity
Time: /o z Visual _|Standard| mS/cm | Degrees C NTU mg/l %
Depth: 0, 57 cign
Method: <., .,, Beottde | Brows | 77 OF|.z92| 20,5 2/ 5,76 | 0o
SAMPLE COLLECTION INFORMATION: = Ll e e i =
Analysis Preservative Container Requirements Collected

PAH 4C Liter Amber Glass 1
TOC H2S04 250 mi Poly 1
Total Metals except Hg and Hardness | HNO3 500 ml poly 1
Ultra Clean Mercury 4C 500 ml Clear Glass 1
OBSERVATIONS / NOTES: = 1 "MAP:

The Saasp le wcas Faleen «pprok

15 feet ppstreasr oF t+he

S Ftoemy wigler Scwer o0F fat/. There

Weire 20 pelors

v % -2 > X
N

"f""'

———>.
Ve—Zo Jsw-10-018

i

\ .
N/

oF |

—— g - A -

— o — -
A5 oM A
70 Sew —‘}q,-C“Q‘ s
1
Stor1 Wikl
Scwer
ovtfall

Circle.if Applicablez::: i L

7] Signature(s):

MS/MSD Duplicate ID No.:

‘jﬂw ~08-¢ %




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[] QA Sample Type:

Page _ of _
Project Site Name: NAWC Warminster Sample IDNo.: +p-pg-ovm
Project No.: CTO 253 Sample Location: PR
Sampled By: iy

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

[] Subsurface Soil

§ Sediment Type of Sampie:

] Other: J} Low Concentration

[I High Concentration

|GRAB:SAMPLE DATA: e e R ST L sy
Date: g/t415 4% Depth Color Description {Sand, Silt, Clay, Moisture, etc.)
Time: 124G , 4_‘4111" Fimne grarmed 5. /Fg Sanel

[Method: &, 5. 7 ourel - o1 Brown Wit trace cloy

|Monitor Reading (ppm):

|COMPOSITE:SAMPLE DATA: - i e i : S
Date: Time Depth Color Description {Sand, Silt, Clay, Moisture, etc.)

IMethod:

JMonitor Readings
(Range in ppm):

SAMPLE COLLECTION INFORMATION::; . =%

Container Requirements Collected Other

Analysis
PAH/Metals 8 oz Clear Glass Widemouth
TOC 4 0z Clear Glass Widemouth

Ultra Clean Mercury

60 mi Clear Glass Widemouth

afalala

Grain Size 16 oz Clear Glass Widemouth
JOBSERVATIONS / NOTES: MAP::
Sec B Scaplc Cog Stcect
Circle: if Applicabie: Gl Signature(s):
MS/MSD Duplicate ID No.:




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

Page_ of __

S -0 -01d

[ QA Sample Type:

si-&2

[ o d

Project Site Name: NAWC Warminster Sample 1D No.:
Project No.: CTO 253 Sample Location:
Sampled By:
J Stream C.0.C. No.:
{1 Spring
{1 Pond Type of Sample:
[l Lake I Low Concentration
[l Other: [} High Concentration

Preservative

Container Requirements

g [/8 (G5 Color pH S.C. Temp. Turbidity DO Salinity Other
Y7777 Visual Standard| mS/cm | Degrees C NTU mg/l % NA
Depth: 0:5 7 Ltpbr?
) Browa | 708 | 204 | 2901 3 €. 57 | 000 | 0.9]cFS

Collected

PAH 4C Liter Amber Glass 2
TOC H2804 250 mi Poly 2
Total Metals except Hg and Hardness | HNO3 500 m! poly 2
Ultra Clean Mercury 4C 500 ml Clear Glass 2

The Sample WS coifected just

down £trcam 0Ff o

Veachato

6(’(?3

tecated down slepe of tac

formev 5£LV~‘H“’1 checd. The lcachale

5&(,;7 hod a sheca on i+ butk may

have beea cavsed JU,L to 5{‘(17/).{4‘{'
watcr .

'

S5e

e

MS/MSD

Duplicate ID No.:
Sw-2i~01t G 455174(/ +eme

1665

A ~
1 157
o/

storm wate/
a2l

—~—3
.--—.7——‘—-——._.—-‘._/‘

&

Sw-07-014G
sw -2t~ 0186

1 Jlcachgt -

(] seer

Signature(s):




T

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET
Page_ _ of

Project Site Name:
Project No.:

[1 Surface Soil

[l Subsurface Soil
§ Sediment

[} Other:

[ QA Sampie Type:

NAWC Warminster SampleIDNo.:  sp-o07-0i@
CTO 253 Sample Location: S0
Sampled By:
C.0.C. No.:
Type of Sample:

J Low Concentration

[1 High Concentration

GRAB SAMPLEDATA: .~ _

Date: g1is (44 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: ({0 ’ RBrow~ Coarse. q’t’fﬂ/’Lﬁ/ S e C/ aﬂC/

IMethod: 5. 5. Trowel 0 -0 2o

[Monitor Reading (ppm):

I_QDM POSITE SAMPLE DATAY L : ; ‘ -
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION:INFORMATION: .

Container Requirements

Collected

Other

Analysis
PAH/Metals 8 oz Clear Glass Widemouth 1
TOC 4 oz Clear Glass Widemouth 1
Ultra Clean Mercury 60 mi Clear Glass Widemouth 1
Grain Size 16 oz Clear Glass Widemouth 1
JOBSERVATIONS #NOTES: 1~
Scc Saanple Lteg For 5/
Circle:if:Applicables - 4 Signature(s):
MS/MSD Duplicate ID No.:
sD-zi-olQ 1615




I ’
[ﬂ Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_ of _

Project Site Name:

NAWC Warminster

Project No.: CTO 253
[] Surface Soil
[1 Subsurface Soil
[ Sediment
B Other:; Macro invertibrate

[ QA Sample Type:

Sample ID No.:  BI-07-01Q

Sample Location:  ST-07

Sampled By: PD

C.0.C. No.:

Type of Sample:
i Low Concentration
[} High Concentration

GRAB SAMPLE DATA: e e e Ll g
Date: 9/15/99 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: {10 p 13row A Cowvse Cracmced Saasl
Method: S/ Trowel O~z

o 4
Monitor Reading (ppmy): * G et eF ro &racc
COMPOSITE SAMPLE DATA: e s
Date: Time Depth Color Description (Sand, Silt, Clay, Maisture, etc.)

Method:

Monitor Readings

{Range in ppm):

SAMPLECOLLECTION INFORMATION: /=

Analysis

Container Requirements

Coliected

Macro Invertibrate

16 oz Clear Glass Widemouth 1

OBSERVATIONS / NOTES:

8 Fhe Stvcanar bec o

Circle if Applicable:

S ———————

The samniplc was coltccted vsr g

the Surbov Samipler at twe (ocatrone

MS/MSD Duplicate ID No.:

See sw-07-01Q Samp/c
Loq 5@(&(’

Signature(s):




N

T'-c Tetra Tech NUS, inc.  SURFACE WATER SAMPLE LOG SHEET
Page__ of
Project Site Name: NAWC Warminster Sample ID No.: S -Ob - QLG
Project No.: CTO 253 Sample Location: Si-04
Sampled By: Py

B Stream C.0.C. No.:

[1 Spring

[l Pond Type of Sample:

[l Lake I Low Concentration

{1 Other: [1 High Concentration

[ QA Sample Type:

SAMPLING DATA:: |

Date: /G Color pH s.C. Temp. Turbidity Do Salinity Other
Time: e L's Visual | Standard] mS/cm | Degrees C NTU mg/l % Flow Rate
Depth: o, 57
Method: =, o/c Borde ) £774% | 7707|275 26:7 o 7.63 | 0.0f | rogeFs
SAMPLE COLLECTION INFORMATIO i i S
Analysis Preservative Container Requirements Collected
PAH 4C Liter Amber Glass 1
TOC H2S04 250 mi Poly 1
Total Metals except Hg and Hardness | HNO3 500 mi poly 1
Ultra Clean Mercury 4C 500 mi Clear Glass 1
OBSERVATIONS /NOTES: 4 MAP;-
The .Séfmllylé wus tValen st'l‘
vp Strcham of fhe liuchate Sceps
tec o+t ¢ d down s /ﬁ,ac eF Fhe foimer
Secvridy, shed and downsticansg
6F an ovtfall pipe assocatcel VR S X » X
with €60 water
, sw-c7°0IQ 5«»‘06'0/‘3"
é,__ig—-—"‘?/ 2 :__:’;QZ_:»—:; !
»’4“”.—” ‘/-" 7 !
- A sw-0g3-06. N ’;' EERY /|
o/ s AR
IS
Leacbnfe
5££F’§

Circle if Applicable::

Signature(s):

MS/MSD Duplicate ID No.:




1% Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page__ of

Project Site Name:
Project No.:

[} Surface Soil

[l Subsurface Soil
§ Sediment

1 Other:

] QA Sample Type:

NAWC Warminster

CTO 253

Sampie ID No.: SD-06-0iqQ
Sample Location: S -0
Sampled By: s
C.0.C. No.:

Type of Sample:
I Low Concentration
{1 High Concentration

GRABSAMPLEDATA: e T
Date: g/ /g Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1S HO
e Coarse o ; 7

Method: 5,5, 7Trowe. | O - 0: 2 Brown ¢ ‘f"d:"’éé/ Saad with
IMonitor Reading (ppm): Rocle Frag

COMPOSITE SAMPLE DATA 0 il e _
Date: Time Depth Color Description {Sand, Silt, Clay, Moisture, etc.)
{Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTIONINFORMATION: -~

Container Requirements

Collected

Analysis

PAH/Metals 8 0z Clear Glass Widemouth 1

TOC 4 oz Clear Glass Widemouth 1

Ultra Clean Mercury 60 ml Clear Glass Widemouth 1

Grain Size 16 oz Clear Glass Widemouth 1
OBSERVATIONSENQTES o vl i B

S5cce S0 Sa,’r?/;/c.. 4»07 Stcet
Circle if Applicable: S ] Signature(s):
MS/MSD Duplicate ID No.:

F




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

Page___

[l QA Sample Type:

S OS5 —O1G

of

ST -0S

"7s

Project Site Name: NAWC Warminster Sample ID No.:
Project No.: CTO 253 Sample Location:
Sampled By:
f Stream C.0.C. No.:
1 Spring
[l Pond Type of Sample:
[l Lake } Low Concentration
[} Other: [I High Concentration

A . -07-02

ISAMPLING DAT 5 S -
Date: Z A 7T Color pH Turbidity po Salinity Other
Time: 1615 | Visual |Standard| mS/cm | DegreesC | NTU mg/l % Flow Zate
Depth: Psd ) _ -
Method: <_; ., p/c ,,g;;,é clear | 6:97 |, 2¢7| zoes o 795 2,01 {053 cFs
SAMPLE COLLECTION INFORMATION::
Analysis Preservative Container Requirements Collected
PAH 4C Liter Amber Glass 1
TOC H2S04 250 ml Poly 1
Total Metals except Hg and Hardness | HNO3 500 mi poly 1
Ultra Clean Mercury 4C 500 mi Clear Glass 1
OBSERVATIONS:/NOTES: = ‘MAP;
T 4H o 5o?mp/¢ was coflce ted Selee
an evtfall Pip e Fromr Fhc seedc
oF Fhe Strcann banl assoccated
brith S€orm water, — X — X * X
I ) -
, 206 — __s'__?-_;os-ajél‘
,wv/ - Sw-06 O,G.Aé“—.—"‘:—-é;zs"’

Circle:if Applicables: v oo

.| Signature(s):

MS/MSD Duplicate 1D No.:




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[l QA Sample Type:

Page__ of ___
Project Site Name: NAWC Warminster Sample ID No.: SD-05-0/R
Project No.: CTO 253 Sample Location: ST
Sampled By: prs

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

1 Subsurface Soil

§ Sediment Type of Sample:

[] Other:

i Low Concentration

[I High Concentration

Date: LR VA Depth - Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: /6 5 2 13ireree/ 77 Coursec 7"/&/”£/ SH S e
Method: . g, 7 e g o -0 Te : /
Monitor Reading (ppm): Blracle crave
COMPOSITE SAMPLEDATA: . i ‘ , S ,
|Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:
Monitor Readings
(Range in ppm):
SAMPLE COLLECTION INFORMATION:: i A : 2
Analysis Container Requirements Collected
PAH/Metals 8 oz Clear Glass Widemouth 1
TOC 4 oz Clear Glass Widemouth 1
Ultra Clean Mercury 60 ml Clear Glass Widemouth 1
Grain Size 16 oz Clear Glass Widemouth 1
JOBSERVATIONSZNQTES i crrnAMABRy e

Seec Sw sanrplc

Circle if Applicable:::

L’b"“? 54f67"

MS/MSD

Duplicate ID No.:

<} Signature(s):




Li-

Tetra Tech NUS, Inc.

SURFACE WATER SAMPLE LOG SHEET

Page _ of

Project Site Name: NAWC Warminster Sample ID No.: Sy - Oi@Q
Project No.: CTO 253 Sample Location: ST-04
Sampled By: & AT

J Stream C.0.C. No.:

[l Spring

{1 Pond Type of Sample:

[} Lake ] Low Concentration

[l Other: [} High Concentration

{1 QA Sample Type:

SAMPLING DATA:

S.C.

Salinity

Date: Gl 7 G Color pH Temp. Turbidity DO . Other
Time: e Visual _| Standard| mS/am | DegreesC | NTU me/l % Efows Rate
Depth: 0.3 At .
Method: S mmpie it/ "’53'4,‘%,4 700 1,216 | 20/ 7 7.8 2:00 | .42 crs
SAMPLE COLLECTION INFORMATION: i
Analysis Preservative Container Requirements Collected

PAH 4C Liter Amber Glass 1
TOC H2804 250 ml Poly 1
Total Metals except Hg and Hardness | HNO3 500 ml poly 1
Ultra Clean Mercury 4C 500 mi Clear Glass c 1
OBSERVATIONS I NOTES: /i e SNTAPS e

An orange (7o bacterca [cackhaf ¢

5&4’7 “wa s 40/‘65/ “/ﬂ,ﬂfﬂk’/ﬁﬂ%c/,f /¢

Fcet vp 2fveant oF Yhe Sanple

lecafeon, There werc ae odors H BV > 5 X

ass50ccated with the .S:«M/,/z. ,

Sw -05'01QA c—'j'i"‘“‘:’- PR
— “ ‘Q—’c,’\ \
‘ sw-osolg v N,
A ! ; Leactate
Secp
Sioem water
ov rFu//

Circle if Appiicable: . o ove oo et 1] Signature(s):

MS/MSD Duplicate ID No.:




'& Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page__ of

Project No.:

I Sediment
[} Other:

Project Site Name:

[ Surface Soil
[] Subsurface Soil

1 QA Sample Type:

NAWC Warminster

CTO 253

Sample ID No.:

Sample Location:

Sampled By:
C.0.C. No.:

Type of Sample:

§ Low Concentration
[} High Concentration

Si~Qd

Yl 74

Monitor Reading (ppm):

Gravel

GRAB:SAMPLE DATA:" i i el e iy
Date: &G j)5 (4G Depth Caolor Description (Sand, Silt, Clay, Moisture, etc.)
Time: Zrx- )

Method: &, 5, 7Trowel oot Brizwq Coursc ‘i”“’"""‘( Seend to

COMPOSITE SAMPLE DATA: i

Date:

Time

Depth

Color

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

iMethod:

JMonitor Readings
(Range in ppm):

SAMPLE COLLECTIONINFORMATION: ::

Analysis Container Requirements Collected Other
PAH/Metals 8 oz Clear Glass Widemouth 1
TOC 4 oz Clear Glass Widemouth 1
Ultra Clean Mercury 60 ml Clear Glass Widemouth 1
Grain Size 16 oz Clear Glass Widemouth 1
OBSERVATIONS / NOTES: . A MAP

5¢L S 55{44/7/& L(/"k/

Stice t

[Circle if Applicable:

MS/MSD

Duplicate ID No.:

- ;] Signature(s):




Eml Tetra Tech NUS Inc SOl & SEDI TQAMDPIF I O\ QUEET
i = b TOUQ P CW NS, ru o N B W Rm e B % B WU b bW WS WO Wb |
-
Page of
Project Site Name: NAWC Warminster Sample ID No.: = BI-04-01Q
Project No.: CTO 253 Sample Location:  ST-04
Sampled By: PD
[l Surface Soil C.0.C. No.:
[l Subsurface Soil
[}] Sediment Type of Sample:
§ Other: Macro Invertibrate B Low Concentration
[l QA Sampie Type: [] High Concentration
GRAB SAMPLE DATA: e L
Daie 9/15/99 Depth Color . Description (Sand, Silt, Clay, Moisture, etc.)
Time 1335 , Brown Cocese Graracel S‘aac/
Method: S/S Trowel o-0.2 )
Mcnitor Reading (ppm): cne! Gravel
COMPOSITE SAMPLE DATA: s
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Method:

ionitor Readings

{Range in ppm):

SAMPLE COLLECTION INFORMATION: .~ .

Analysis

Container Requirements

Other

Collected

Macro Invertibrate

16 0z Clear Glass Widemouth 1

OBRSERVATIONS / NOTES:

The 54{M/)/1— was colleeted vEing +heo

Sprbour 5aM/)/¢r at twe lecation s

on the Bfveam bl

Circle if- Applicable:

MS/MSD Dupficate ID No.:

S s -OUH 014G s&?M/)/c

Lae Sbhec




Tetra Tech NUS, Inc.

Li-

SURFACE WATER SAMPLE LOG SHEET

Page  of _

Project Site Name: NAWC Warminster Sample ID No.: S =03 -0t
Project No.: CTO 253 Sample Location: S7T-d3
Sampled By: rs

§ Stream C.0.C. No.:

[1 Spring

[] Pond Type of Sample:

[l Lake # Low Concentration

[l Other: I High Concentration

[ QA Sample Type:

SAMPLING'DATA:

MS/MSD Duplicate D No.:

Date: Gl1d/GT Color pH Temp. Turbidity Salinity Other
Time: 1205 Visnal | Standard] mS/cm | Degrees C NTU mg/l % Flow jlefe
Depth: 215l Lerga” . _ - 2 -
Method: <, ore nf 770 brig 7:06 | . 2€F | 20,7 4,0 7 /5 -y 1,35 ¢Fs
SAMPLE COLLECTION INFORMATION: . v L
Analysis Preservative Container Requirements Collected
PAH 4C Liter Amber Glass 1
TOC H2S04 250 mi Poly 1
Total Metals except Hg and Hardness | HNO3 500 ml poly 1
Ultra Clean Mercury 4C 500 mi Clear Glass 1
OBSERVATIONS / NOTES:. 1 MAP:
[\ 5 X M X X
Sw-04-0IQ g 25" >
e — s T T TN sw-93-41Q
{ A s5w-p5-0IQ Uy 4
_l
i L ca;‘(ﬂ{’t
o/ o
Stoim Wet ter
ovifall
Circle if Applicable: Signature(s):




11-' Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page  of _

Project Site Name: NAWC Warminster Sample ID No.: SO -02 -0l
Project No.: CTO 253 Sample Location: SrEGZ
Sampled By: 2 <
[] Surface Soil C.0.C. No.:
[} Subsurface Soil
| Sediment Type of Sample:
[] Other: § Low Concentration

[I QA Sample Type:

[I High Concentration

JGRAB SAMPLE DATA: L HEaa i : . s e e
Date: Gl 4 & Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 1710 . Sitty Sand wirth rocts
: : i De O iBeocwn

lMetI}Od. gf ¢, Jroved ; Comree. Grareces
Monitor Reading (ppm):

JCOMPOSITE SAMPLE DATA: : i
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

JMethod:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION'INFORMATION; . -

Analysis Container Requirements Collected Other
PAH/Metals 8 oz Clear Glass Widemouth 1
TOC 4 oz Clear Glass Widemouth 1
Ultra Clean Mercury 60 ml Clear Glass Widemouth 1
Grain Size 16 oz Clear Glass Widemouth 1

JOBSERVATIONS INOTES: oo i v i

Secec Siv ‘._{ﬁﬂ’//ifﬁ Z/-or7 Ll

Circle:if Applicable::

MS/MSD Duplicate iD No.:

Signature(s):




Tetra Tech NUS, Inc.

TE

SURFACE WATER SAMPLE LOG SHEET

Project Site Name:

NAWC Warminster

Project No.: CTO 253

J Stream
(1 Spring
[l Pond
[1 Lake
[] Other:

Page  of __
Sample ID No.: Sdo2-o0tg
Sample Location: ST-02
Sampled By: C w7
C.0.C. No.:
Type of Sample:

j Low Concentration
1 High Concentration

[ QA Sample Type:

Date: GlSIG Y Color pH S.C. Temp. Turbidity Do Salinity Other
Time: 125 Visual | Standard| mS/em | Degrees C NTU mg/l % Flow Ratfe
Depth: 57 Lighn ” - ,
MeFt)hodzj- Ay 011‘ P Brows £./8% |.z32 201 -~ 78S o200 Q.84 <Fs

SAMPLE COLLECTION INFORMATION:

¥

Analysis Preservative Container Requirements Collected
PAH 4C Liter Amber Glass 1
TOC H2804 250 mi Poly 1
Total Metals except Hg and Hardness | HNO3 500 m! poly 1
Ultra Clean Mercury 4C 500 mi Clear Glass 1

OBSERVATIONS / NOTES: SONIAPT e
, N
™
I
R
3
P S
i}
e P
— Jo0 o
— e AT N
SW-o0z-0JQ e rm v
Scwer §\‘
outfa // B
Circle if Applicable: - - Signature(s):

MS/MSD Duplicate ID No.:




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

Page of .

Project Site Name; NAWC Warminster Sample iD No.: SO-J2 - 2IQ
Project No.: CTO 253 Sample Location: _ST-23
Sampled By: C éf
[l Surface Soil C.0O.C. No.:
[1 Subsurface Soil
j§ Sediment Type of Sample:
[ Other: E Low Concentration
[] QA Sample Type: [l High Concentration
JGRAB'SAMPLE DATA: & i o S e e e
Date: G /151G Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: (H2e ; o ars & Crarmed Samd with
[Method: 5, 3. Tvpiuef O~ O LZrown ] y
|Monitor Reading (ppm): Fruce Fine graeace
COMPOSITE SAMPLE DATA: '+ B Gt b SRR e e
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
IMethod:
Monitor Readings
(Range in ppm):

SAMPLE COLLECTIONINFORMATION:

Analysis Container Requirements Collected Other

PAH/Metals 8 oz Clear Glass Widemouth 1

TOC 4 oz Clear Glass Widemouth 1

Ultra Clean Mercury 60 ml Clear Glass Widemouth 1

Grain Size 16 oz Clear Glass Widemouth 1

OBSERVATIONS /NOTES: . - - o MAPR;

Secc £e0 :S‘qm///)/i Lc‘»'? Slce t
Circleiif Applicable:::; B e e i e o s o0 ) Signature(s)s
MS/MSD Duplicate ID No.:




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

Page_ of __

Project No.:

[l Spring
[l Pond
] Lake
1 Other:

J Stream

Project Site Name:

[l QA Sample Type:

NAWC Warminster

CTO 253

Sample ID No.: S ~0I =04 @
Sample Location: Sr-ol
Sampled By: C o
C.0.C. No.

Type of Sample:

§ Low Concentration

[l High Concentration

SAMPLING DATA:
9175749

——— & omae &

Sw-ot Ok &

~7
é_’,}_-,‘_.——; P
oo ¥

Fa

A
> \&/ e

—
A sis-01-0iQ

s
P

Date: Color pH s.C. Temp. Turbidity Do Salinity Other
Time: J/3S Visual | Standard]| mS/cm | Degrees C NTU mg/l % Elpe Rete
Depth: 2057
Method: 2momrirs 3.0 p7re clear | 680 . 209 201 s L b6 | 000 |olacFS
SAMPLE COLLECTION INFORMATION; U il e '
Analysis Preservative Container Requirements Collected
PAH 4C Liter Amber Glass 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
OBSERVATIONS:/ NOTES: MAP:
1
Xk

/

Circle if Applicable::

e Signature(s):

MS/MSD

Duplicate ID No.:




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

Page_ _of __

Project Site Name: NAWC Warminster Sampie ID No.: S G-It
Project No.: CTO 253 Sample Location: o/
Sampled By: c ny
[I Surface Soil C.0.C. No.:
{1 Subsurface Soil
§ Sediment Type of Sample:
[ Other: J} Low Concentration
[I QA Sample Type: [I High Concentration
GRAB-SAMPLE DATA: e e St EED LR 1R P :
Date: /i85 {44 Depth Color Description {Sand, Silt, Clay, Moisture, etc.)
Time: /1453 Mos flg Coarsc brarmed
Method: 5. 5. 7rpowel o-o0:1” Browas Sand rocles and G racvel
Monitor Reading (ppm): Froagarcals
COMPOSITE SAMPLEDATAY vy o s : e R =
Date:; Time Depth " Color Description (Sand, Silt, Clay, Moisture, efc.)
Method:
yMonitor Readings
(Range in ppm):

SAMPLE COLLECTIONINFORMATION: =~ ..~ . . . ..

Analysis Container Requirements Collected Other

PAH/Metals 8 oz Clear Glass Widemouth 1

TOC 4 oz Clear Glass Widemouth 1

Ultra Clean Mercury . |60 mi Clear Glass Widemouth 1

Grain Size 16 0z Clear Glass Widemouth 1

OBSERVATIONS #NOTES: " 43 i MAP::

S S Sﬂm//"/& /05 Slice
Circle if Applicabley . oo i i s . G Signature(s):
MS/MSD Duplicate ID No.:




@& Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page __of __
I
i Project Site Name: NAWC Warminster Sample ID No.:  BI-01-01Q
Project No.: CTO 253 Sample Location:  ST-01
Sampled By: PD

1 Surface Soil C.0.C. No.:

] Subsurface Soil

[] Sediment Type of Sample:

I Other: Macro Invertibrate I Low Concentration

[] QA Sample Type:

[] High Concentration

GRAB SAMPLE DATA: R P

Date 9/15/99 Depth Color Description {Sand, Silt, Clay, Moisture, etc.)
Time: 1521

iAethod: S/8 Trowel

“Janitor Reading (ppm):

COMPOSITE SAMPLE DATA: . -

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

“donitor Readings

Range in ppm):

SAMPLE COLLECTION INFORMATION: 00

H

Analysis

Container Requirements

Collected

“Aacro Invertibrate

16 oz Clear Glass Widemouth 1

OBSERVATIONS / NOTES:

Circle if Applicable:

The Sample wes collected vsiag Thc

Svrbuvr Sampler at two [ocatiromns
o Fthe Stvecaar beol

See S -O0l-0/IR Farrlc

Lag Slic e F

MS/MSD

Duplicate 1D No.:

Signature(s):

e




n Tetra Tech NUS, Inc.

il s e

SOIL & SEDIMENT SAMPLE LOG SHEET

Page __of _

Project No.:

[] Sediment
[ Other:

Project Site Name:

J Surface Soil
[ Subsurface Soil

[ QA Sample Type:

NAWC Warminster

CTO 253

Sample ID No.: SS-gi-0ra
Sample Location: £5-01
Sampied By: & T
C.0.C. No.:

Type of Sampile:

l Low Concentration
[ High Concentration

GRAB SAMPLE DATA:" SR S Rl T CEEE
Date: g /144 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: /520 o
, , = Py wr b oS5k

IMethod: 5.8, Trowel 0 -5 rragq 77 7/ 7

Monitor Reading (ppm): nra telh

COMPOSITE SAMPLE DATA: . wiin i ining : ;
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
{Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION'INFORMATION:::

Analysis Container Requirements Collected _Other
PAH/Metals 8 o0z Clear Glass Widemouth 1
TOC 4 oz Clear Glass Widemouth 1
Ultra Clean Mercury 60 ml Clear Glass Widemouth 1
Grain Size 16 oz Clear Glass Widemouth 1
OBSERVATIONS / NOTES: - [

was o odeor,

A 51’?"% it o F Crd?y F/»\’(ﬂf AP
With and shcea was presear. 74.0-0

/'17( Sé‘("/; AT tbere €

Gorenn clve FO _s‘:‘/ryaar7/— ot L

_— = "ef’\\ ’l 1‘ -
r sT-¥ ..

Gircle if Applicable:

MS/MSD

Duplicate ID No.:

] Signature(s):




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[] QA Sample Type:

Page_ of _
Project Site Name: NAWC Warminster Sample ID No.: SS -02-0iQ
Project No.: CTO 253 Sample Location: <SG 7
Sampled By: e s

J Surface Soil C.0.C. No.:

[] Subsurface Soil

[] Sediment Type of Sample:

[l Other: § Low Concentration

[1 High Concentration

GRAB SAMPLE DATA: iy s i : ST i
Date: & /151G Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: ] SHO Orange o
Method: 5, S, rrowel O~ 08 LishF Sty £lae
Monitor Reading (ppm): BV
JCOMPOSITE SAMPLE DATA: 5 ; -
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
[Method:
IMonitor Readings

' (Range in ppmy):

SAMPLE COLLECTION INFORMATION:: ...

Container Requirements

Collected Other

@re
m FPertlec g 2

Analysis
PAH/Metals 8 oz Clear Glass Widemouth 1
TOC 4 oz Clear Glass Widemouth 1
Ultra Clean Mercury 60 mi Clear Glass Widemouth 1
Grain Size 16 0z Clear Glass Widemouth 1
OBSERVATIONS / NOTES: = I MAP:
Tren £1X4q¢7 Gaueteview was FoFeeo/
o thc serface of F4eo .s‘a{/ “dac ) — X X Ca e
samplc vadecr Tho surfac was o~ St-4 s
% P b7 o — . = =
LightT H#own siltq SlAqg, Talken e —*° —". > sr3
4+ e [(ljﬁk-at"jé {.0 tlhc chCk' “
6"f£! v e /

ICircle if:Applicable:

Signature(s):

MS/MSD

Duplicate ID No.:




Appendix D

Data Packages
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Tetra Tech NUS INTERNAL CORRESPONDENCE

PITT-11-8-052
TO: G. GLENN DATE: NOVEMBER 10, 1999
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 - 990827

SAMPLES: 5/Aqueous/

RB-091599 SW-01-01Q SW-04-01Q
SW-07-01Q SW-10-01Q

4/Sediments/

SD-01-01Q SD-04-01Q SD-07-01Q
SD-10-01Q

2/Soils/

Ss-01-01Q - 88-02-01Q

Overview

The sample set SDG 990827, NAWC Warminster, consists of four {4) aqueous, four (4) sediment
and two (2) soil environmental samples. One (1) rinsate blank (RB-081599) 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 September 15, 1999 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.

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 blanks, interference check sample (ICS)
results, matrix spike/matrix spike duplicate results, laboratory duplicate results, field duplicate
results, laboratory control sample (LCS) results, detection limits and analyte quanitation.

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



MEMO TO: G. GLENN-PAGE 2 PITT-11-9-052
DATE: NOVEMBER 10, 1999

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

Maijor Problems

None.
Minor Problems

« The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for aluminum,
cobalt, calcium, magnesium and sodium were >110% quality control limit. The positive results
<2X CRDL reported for aluminum, cobalt, calcium, magnesium and sodium were qualified as
biased high, “K".

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

e The CRDL %Rs for iron, potassium and silver were both above and below the 90-110%
quality control limits. The nondetected results reported for iron, potassium and silver were -
qualified as estimated, “UJ”, as a result on the conflicting noncompliances. The positive
results <2X CRDL reported for potassium were qualified as estimated, “J”, as a resuit of the
confiicting noncompliances.

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

Maximum Action Action
Analyte Concentration Level(soil) Level(agueous)
Aluminum 130.5ug/L 65.25 mg/kg 652.5ug/L
Barium 26.6ug/L 13.3 mg/kg 133pg/L
Beryllium 0.Sug/L 0.45 mg/kg 4.5ug/L
Calcium 1085.3ug/L 542.65 mg/kg 5426.5pg/L
Cobalt 9.2ug/l 4.6 mg/kg 46.0pg/L
Copper 11.4pug/L 5.7 mg/kg 57.0pg/L
Iron 50.5ug/L 25.25 mg/kg 252.5ug/L
Magnesium 170.1pg/L. 85.05 mg/kg 850.5ug/L
Manganese 8.8ug/L 4.4 mg/kg 44.0ug/L
Nickel 6.7ug/L 3.35 mg/kg 33.5ug/L
Potassium 222 6ug/l 111.3 mglkg 1113pg/L
Selenium 4.2ug/L 2.1 mg/kg 21.0pg/L
Silver 4.7ug/L 2.35 mg/kg 23.5ug/L
Sodium 604.2ug/L 302.1 mg/kg 3021ug/L
Vanadium 9.1po/L 4.55 mg/kg 45.5ug/L
Zinc 8.0pg/L NA 40.0ug/L
Zinct" 1.300 mg/kg 6.5 mg/kg NA

m Maximum concentration present in a soil preparation blank.
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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, barium, beryllium, calcium, cobalt, copper, iron,
manganese, nickel, potassium, selenium, silver, sodium, vanadium and zinc were
qualified, “B”, as a result of blank contamination. No validation action was required for
magnesium as all results reported were greater than the biank action level. It should be
noted that field blanks are not evaluated for laboratory or field blank contamination.

« The interfering analytes calcium and iron were present in sample SD-01-01Q at
concentrations which were comparable to the levels of calcium and iron in the Interference
Check Sampie (ICS) solution. Several analytes namely antimony, arsenic, barium, beryllium,
cadmium, copper, manganese, nickel, potassium, selenium, silver, sodium, thallium,
vanadium and zinc were present in the ICS solution at concentrations which exceeded the
Instrument Detection Limit (IDL). Interference affects exist for antimony, arsenic, beryllium,
nickel, potassium and silver in the affected sample. The positive results reported for
antimony, potassium and silver were qualified as biased high, “K". The positive result
reported for nickel was qualified as biased low, “L”. The nondetected result reported for
arsenic was qualified as biased low, “UL". The positive resuit reported for beryllium was
qualified as estimated, “J”, as a resuit of conflicting noncompliances.

¢ The interfering analytes calcium and iron were present in sampie SD-07-01Q at
concentrations which were comparable to the levels of calcium and iron in the Interference
Check Sampie (ICS) solution. Several analytes namely antimony, arsenic, barium, beryllium,
cadmium, copper, manganese, nickel, potassium, selenium, silver, sodium, thallium,
vanadium and zinc were present in the ICS solution at concentrations which exceeded the
instrument Detection Limit (IDL). Interference affects exist for antimony, arsenic, beryllium,
nickel and sodium in the affected sample. The positive results reported for antimony and
sodium were qualified as biased high, “K". The positive results reported for arsenic and nicke!
were qualified as biased low, "L”. The positive result reported for beryllium was qualified as
estimated, “J”, as a result of conflicting noncompliances.

« The interfering analyte iron was present in sample SD-04-01Q at a concentration which was
comparable to the level of iron in the Interference Check Sample (iCS) solution. Several
analytes namely antimony, arsenic, barium, beryliium, cadmium, copper, manganese, nickel,
potassium, selenium, silver, sodium, thallium, vanadium and zinc were present in the ICS
solution at concentrations which exceeded the Instrument Detection Limit (IDL). Interference
affects exist for antimony, arsenic, beryllium and nickel in the affected sample. The positive
result reported for antimony was qualified as biased high, *K". The positive results reported
for arsenic and nickel were qualified as biased low, “L". The positive result reported for
beryllium was qualified as estimated, “J”, as a result of conflicting noncompliances.

+ The interfering analyte iron was present in sample SD-10-01Q at a concentration which was
comparable to the level of iron in the Interference Check Sample (ICS) solution. Several
analytes namely antimony, arsenic, barium, beryllium, cadmium, copper, manganese, nickei,
potassium, seienium, silver, sodium, thallium, vanadium and zinc were present in the ICS
solution at concentrations which exceeded the Instrument Detection Limit (IDL). Interference
affects exist for antimony, arsenic, beryilium, cadmium and nickel in the affected sample. The
positive result reported for antimony was qualified as biased high, “K”. The positive results
reported for arsenic and nickel were qualified as biased low, “L”. The positive results reported
for beryliium and cadmium were qualified as estimated, “J", as a result of conflicting
noncompliances.
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¢ The interfering analyte iron was present in sample $S-01-01Q at a concentration which was
comparable to the level of iron in the Interference Check Sample (ICS) solution. Several
analytes namely antimony, arsenic, barium, beryllium, cadmium, copper, manganese, nickel,
potassium, selenium, silver, sodium, thallium, vanadium and zinc were present in the ICS
solution at concentrations which exceeded the instrument Detection Limit (IDL). Interference
affects exist for antimony, arsenic, cadmium and potassium in the affected sample. The
positive result reported for antimony was qualified as biased high, “K”. The positive result
reported for arsenic was qualified as biased low, “L". The positive results reported for
cadmium and potassium were qualified as estimated, “J”, as a result of conflicting
noncompliances.

+ The interfering analyte iron was present in sample SS-02-01Q at a concentration which was
comparable to the level of iron in the Interference Check Sample (ICS) solution. Several
analytes namely antimony, arsenic, barium, beryliium, cadmium, copper, manganese, nickel,
potassium, selenium, silver, sodium, thallium, vanadium and zinc were present in the ICS
solution at concentrations which exceeded the Instrument Detection Limit (IDL). Interference
affects exist for antimony, arsenic, beryllium, cadmium, nickel and silver in the affected
sample. The positive results reported for antimony and silver were qualified as biased high,
“K". The positive results reported for arsenic and nickel were qualified as biased low, “L". The
positive results reported for beryllium and cadmium were qualified as estimated, “J", as a
result of conflicting noncompliances.

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

Notes

The CRDL %Rs for copper, manganese, selenium, vanadium and zinc were outside the 90-110%
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.

An ICP Serial Dilution Sample was not analyzed.

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: Several analytes were present in the rinsate blank. The
interfering analytes calcium and / or iron were present in the soil / sediment samples. The LCS
%R for cobalt exceeded the upper quality control limit affecting the soil / 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 1893 Revision as amended for use within USEPA Region 1,
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance
Guide” (NFESC 2-96).

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

“| 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

tra Tech NUS
Joseph A. Samchuck
Quality Assurance Officer

Atftachments:

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

ud

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.



APPENIDX A
QUALIFIED ANALYTICAL RESULTS



Qualifier Codes:

~<><§<c:—|w:uo'oozgr-x¢-—::c)'nmcom>

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 iICSAB % 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/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%



CTO252 - NAWC WARMINSTER
SOIL DATA

CEIMIC CORPORATION Page 1
SDG: 990827
SAMPLE NUMBER: SD-01-01Q SD-04-01Q SD-07-01Q $D-10-01Q
SAMPLE DATE: 09/15/99 09/15/99 09/15/99 09/15/99
LABORATORY ID: 990827-08 990827-07 990827-04 990827-02
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 833 % 79.0% 796 % 78.4%
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 7900 7760 6530 6900
ANTIMONY 5.1 K K [053 K K |18 K K [084 K K
ARSENIC 0.36 UL K |28 L K |55 L K |31 C K
BARIUM 85.8 85.1 84 159
BERYLLIUM 0.95 J CK |13 J CK |1 J CK |0.81 J TK -
CADMIUM 0.85 UL ¢ [005 UL C 005 UL C [046 J K
CALCIUM 24100 12200 12700 9160
CHROMIUM 494 28.1 798 416
COBALT 92 K CE |10 K CE [104 K K187 K CE
COPPER 65.8 46.0 653 468
IRON 67200 26000 38200 24700
LEAD 69.1 52.7 61.3 106
MAGNESIUM 9480 8550 9550 6890
MANGANESE 6220 737 755 654
NICKEL 17.9 T K |90 T K 1237 T K [208 L K
POTASSIUM 2020 K K [1830 2090 1370
SELENIUM 42 U 76 U 45 U 26 U
SILVER 35 K K |16 B A7 B A |7d B A
SODIUM 322 B A [1z70 534 K CK [622 K C
THALLIUM 8.7 U 055 U 0.47 U 0564 U
VANADIUM 264 342 374 334
ZINC 132 730 127 176

[—




CTO252 - NAWC WARMINSTER
SOIL DATA

CEIMIC CORPORATION

SDG: 990827

Page 2

SAMPLE NUMBER: $8-01-01Q §$5-02-01Q
SAMPLE DATE: 09/15/99 09/15/99 /1 /1
QC_TYPE: NORMAL NORMAL
% SOLIDS: 56.0 % 621 % 100.0 % 100.0 %
UNITS: MG/KG MG/KG
FIELD DUPLICATE OF:
RESULT QUAL CODEJRESULT QUAL CODE JRESULT QUAL CODE {RESULT QUAL CODE
INORGANICS
ALUMINUM 8240 12200
ANTIMONY 0.81 K K |18 K K
ARSENIC 3.2 L K |46 L K
BARIUM 248 153
BERYLLIUM 0.66 B A 1.2 J CK
CADMIUM 0.82 J CK ]0.53 J C
CALCIUM 3740 3010
CHROMIUM 344 28.5
COBALT 251 K E |76 K CE
COPPER 15.3 53.6
IRON 23700 26000
LEAD 394 975
MAGNESIUM 1920 2840
MANGANESE 6000 372
NICKEL 479 146 L K
POTASSIUM 608 J CK {1030 J Cc
SELENIUM 0.71 B A 128 U
SILVER 3.6 B A 160 K K
SODIUM 171 B A 1218 B A
THALLIUM 0.76 U 0.59 U
VANADIUM 30.6 48.4
ZINC 850 117




CT0252 - NAWC WARMINSTER
WATER DATA

CEIMIC CORPORATION Page !
SDG: 990827
SAMPLE NUMBER: SW-01-01Q SW-04-01Q SW-07-01Q SW-10-01Q
SAMPLE DATE: 09/15/99 09/15/99 09/15/99 09/15/99
LABORATORY ID: 990827-06 990827-05 990827-03 990827-01
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 0.0% 0.0 % 0.0 %
UNITS: MG/L MGIL MGIL MGL
FIELD DUPLICATE OF:
RESULT  QUAL CODE|RESULT  QUAL CODE|RESULT QUAL  CODE|RESULT QUAL  CODE
MISCELLANEOUS PARAMETERS
HARDNESS as CaC03 213 54.2 | 113 127
TOTAL ORGANIC CARBON 5 9 | 27 23

s



CTO252 - NAWC WARMINSTER
SOIL DATA

CEIMIC CORPORATION

SDG: 990827

SAMPLE NUMBER:
SAMPLE DATE:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

SD-01-01Q
09/15/98
NORMAL
83.3%
MG/KG

SD-04-01Q
09/15/99
NORMAL
79.0%
MG/KG

SD-07-01Q
09/15/99
NORMAL
796 %
MG/KG

Page

SD-10-01Q
09/15/99
NORMAL
78.4 %
MG/KG

RESULT QUAL

CODE,

RESULT  QUAL

CODE

RESULT QUAL

CODE

RESULT QUAL

CODE

MISCELLANEQUS PARAMETERS
TOTAL ORGANIC CARBON

13400

6230

|

5180

7640




CTO252 - NAWC WARMINSTER

SOIL DATA
CEIMIC CORPORATION Page 2
SDG: 990827
SAMPLE NUMBER: $8-01-01Q 838-02-01Q
- SAMPLE DATE: 09/15/99 09/15/99 /1 1
QC_TYPE: NORMAL NORMAL
% SOLIDS: 56.0 % 621% 1000 % 100.0 %
UNITS: MG/KG MG/KG
FIELD DUPLICATE OF:
RESULT QUAL CODEJRESULT QUAL CODE |RESULT QUAL CODE |RESULT QUAL CODE

MISCELLANEOUS PARAMETERS
TOTAL ORGANIC CARBON

19100

7310




CTO252 - NAWC WARMINSTER

WATER DATA

CEIMIC CORPORATION Page

SDG: 990827

SAMPLE NUMBER: RB-091599 SW-01-01Q SW-04-01Q SW-07-01Q

SAMPLE DATE: 09/15/99 09/15/99 09/15/99 09/15/99

QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 00% 0.0% 0.0% 0.0%

UNITS: UG/L UG/L UG/L UG/L

FIELD DUPLICATE OF:

RESULT QUAL CODE|RESULT = QUAL CODE |RESULT QUAL CODE JRESULT  QUAL CODE

INORGANICS

ALUMINUM 46.2 K C }350 B A |773 41.0 U

ANTIMONY 2.6 U 26 U 26 u 286 U

ARSENIC 3.6 U 3.6 U 36 U 36 U .
-BARIUM 4.5 UJ C |34.2 B A |58.9 B A |913 B A
BERYLLIUM 0.37 UL Cc 1037 UL c B A [0.37 UL C
CADMIUM 0.43 UL C 0.43 UL c 043 UL C 1043 uL C
CALCIUM 83.8 K C 15180 B A ]12900 27800

CHROMIUM 5.4 U 6.2 19.6 5.4 U

COBALT 5.2 U 52 U 12.0 B A [5.2 U

COPPER 3.8 U 10.7 B A 205 B A |38 U

JRON 40 uJ C |683 1430 216 B A
LEAD 2.7 U 78.8 56.9 27 U

MAGNESI|UM 119 U 2030 K C ]5320 K C 110500

MANGANESE 3.0 U 320 B8 A {789 75.4

NICKEL 6.3 UL C |63 UL C |18 B A |63 UL C
POTASSIUM 222 uJ C {1040 B A |1820 J C |1600 J C
SELENIUM 21 U 21 U 2.1 U 2.1 U

SILVER 3.7 uJ Cc |37 uJ Cc 137 uJ C 37 uJ [+
SODIUM 243 K C |3110 K C 7180 K C ]16200

THALLIUM 4.4 U 44 U 4.4 U 4.4 U

VANADIUM 28 U 28 B A (197 B A [47 B A
ZINC 55 U 471 52.6 216 B A




[

CTO0252 - NAWC WARMINSTER

WATER DATA
CEIMIC CORPORATION Page 2
SDG:; 990827
SAMPLE NUMBER: SW-10-01Q
SAMPLE DATE: 09/15/99 /1 1 1
QC_TYPE: NORMAL
% SOLIDS: 0.0% 100.0 % 100.0 % 100.0 %
UNITS: UGIL
FIELD DUPLICATE OF:
RESULT  QUAL CODEJRESULT = QUAL CODE |RESULT  QUAL CODE |RESULT  QuAL CODE
INORGANICS
ALUMINUM 262 B A
ANTIMONY 26 U
ARSENIC 36 u
BARIUM 124 B A
BERYLLIUM 0.81 B A
CADMIUM 0.43 UL c
CALCIUM 31300
CHROMIUM 16.2
COBALT 1.4 B A
COPPER 19.7 B A
IRON 1550
LEAD 44
MAGNESIUM 12000
MANGANESE 208
NICKEL 16.8 B A
POTASSIUM 2190 J c
SELENIUM 21 u
SILVER 7 uwJ C
SODIUM 19500
THALLIUM 44 u
VANADIUM 144 B A
ZINC 303 B A




Tetra Tech NUS INTERNAL CORRESPONDENCE

PITT-11-8-107
TO: G. GLENN DATE: NOVEMBER 19, 1999
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 ~ 990830

SAMPLES: 10/Aqueous/

SW-02-01Q SW-03-01-Q SW-05-01-Q
SW-06-01Q SW-08-01Q SW-09-01Q
SW-11-01Q SW-12-01Q SW-13-01Q
SW-21-01Q

10/Sediments/

SD-05-01Q SD-06-01Q SD-08-01Q
SD-09-01Q SD-11-01Q SD-02-01Q
SD-03-01Q SD-13-01Q SD-21-01Q
SD-12-01Q

Overview

The sample set SDG 990830, NAWC Warminster, consists of ten (10) aqueous and ten (10)
sediment environmental samples.

All aqueous samples were analyzed for hardness and total organic carbon (TOC). The following
sediment samples were analyzed for TAL metals: SD-05-01Q , SD-06-01Q , SD-08-01Q , SD-09-
01Q and SD-11-01Q . All sediment samples were analyzed for TOC. The samples were
collected by Tetra Tech NUS on September 14 and 15, 1999 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.

~ 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 blanks, interference check sample (ICS) results,
matrix spike/matrix spike duplicate results, post digestion spike results, laboratory duplicate
resuits, laboratory control sample (LCS) results, detection limits and analyte quanitation.

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

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

PITT-11-9-107

e The Matrix Spike (MS) Percent Recovery (%R) for selenium affecting the sediment samples
was <30% quality control limit. The nondetected results reported for selenium in the affected
samples were qualified as rejected, “UR".

Minor Problems

e The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for barium,
potassium and silver were both above and below the 90-110% quality control limits. The
positive results reported for barium and potassium were qualified as estimated, *J". The

nondetected results reported for silver were qualified as estimated, “UJ”. The direction of bias

could not be determined.

e The CRDL %Rs for cadmium, nickel and beryilium were <90% quality control limit. The
nondetected results reported for beryllium, cadmium and nicke! were qualified as biased low,
“UL". The positive resuits <2X CRDL reported for beryllium and cadmium were qualified as
estimated, “J”, as a result of conflicting noncompliances. The positive results <2X CRDL

reported for nickel were qualified biased low, “L”.

o The CRDL %Rs for cobalt, magnesium and sodium were >110% quality control limits. The
positive resuits <2X CRDL reported for magnesium and sodium were qualified as estimated,
“J*, as a result of the conflicting noncompliances. The positive results reported for cobalt
were qualified as biased high, “K".

o The following contaminants were detected in the laboratory method / preparation blanks at the

following maximum concentrations:

Analyte
Aluminum

Barium
Beryllium
Calcium
Cobalt
Copper
lron
Magnesium
Manganese
Nickel
Potassium
Selenium
Siiver
Sodium
Vanadium
Zinc

Zinc

M Maximum concentration present in a soil preparation blank.

Maximum

Concentration

130.5pg/L
26.6pg/L
0.9ug/L
1085.2pg/L
9.2ug/L
11.4pg/L
50.5ug/L
170.1ug/L
8.8ug/L
6.7ug/L
222.6pg/L
4.2ug/L
4.7pg/L
604.2ug/L
9.1ug/L
8.0ug/L
1.300 mg/kg

Action
Level(sediment)
65.25 mg/kg
13.3 mg/kg
0.45 mg/kg
542.6 mg/kg
4.6 mg/kg
5.7 mg/kg
25.25 mg/kg
86.05 mg/kg
4.4 mg/kg
3.35 mg/kg
111.3 mg/kg
2.1 mg/kg
2.35 mg/kg
30.21 mg/kg
4.55 mglkg
NA

6.5 mg/kg

Action
Level(agueous)
652.5ug/L
133ug/L
4.5ug/L
4526ug/L
46.0ug/L
57.0ug/L
252.5pg/L
850.5ug/L
44.0ug/L
33.5ug/L
1113ug/L
21.0pg/L
23.5ug/L
3021ug/L
45.5pg/L
40.0pg/L
NA
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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 leve! for aluminum, barium, beryllium, cobalt, copper, iron, manganese,
nickel, potassium, silver, vanadium and zinc were qualified, “B”, as a result of blank
contamination. No validation action was required for the remaining analytes as all results
reported were either greater than the blank action level or nondetected.

e The interfering analytes calcium and iron were present in sample SD-05-01Q at
concentrations which were comparable to the levels of calcium and iron in the Interference
Check Sample (ICS) solution. Several analytes namely antimony, arsenic, barium, beryllium,
cadmium, copper, iead, manganese, nickel, potassium, 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, arsenic, beryllium and nickel in
the affected sample. The positive results reported for antimony and beryllium were qualified
as estimated, “J", as a result of conflicting noncompliances. The positive results reported for
arsenic and nickel were qualified as biased low, “L".

« The interfering analytes calcium, magnesium and iron were present in sample SD-09-01Q at
concentrations which were comparabie to the levels of calcium, magnesium and iron in the
Interference Check Sample (ICS) solution. Several analytes namely antimony, arsenic,
barium, beryllium, cadmium, copper, lead, manganese, nickel, potassium, 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,
arsenic, beryllium and nickel in the affected sample. The positive results reported for
antimony and beryllium were qualified as estimated, “J”, as a result of conflicting
noncompliances. The positive results reported for arsenic and nickel were gualified as biased
low, “L”.

e The interfering analyte iron was present in sampie SD-06-01Q at a concentration which was
comparabie to the level of iron in the Interference Check Sample (ICS) solution. Several
analytes namely antimony, arsenic, barium, beryllium, cadmium, copper, lead, manganese,
nickel, potassium, 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, arsenic, beryllium, nickel, silver and vanadium in the affected
sample. The positive results reported for antimony, beryllium and siiver were qualified as
estimated, “J", as a result of conflicting noncompliances. The positive results reported for
arsenic and nickel were qualified as biased low, “L". The positive result reported for vanadium
was qualified as biased high, "K’.

«  The interfering analyte iron was present in samples SD-08-01Q and SD-11-01Q at a
concentration which was comparable to the leve! of iron in the interference Check Sample
(ICS) solution. Several analytes namely antimony, arsenic, barium, beryllium, cadmium,
copper, lead, manganese, nickel, potassium, 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, arsenic, beryllium, cadmium and nickel in
the affected samples. The positive results reported for antimony, beryllium and cadmium
were qualified as estimated, “J”, as a resuit of conflicting noncompliances. The positive
results reported for arsenic and nickel were qualified as biased low, “L".

¢ The MS %Rs for chromium, copper and sodium affecting the sediment sampies were <30%
quality control limit. The positive results reported for chromium, copper and sodium in the
affected samples were qualified, “J”, as a result of conflicting noncompliances.
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e The MS %Rs for antimony, barium and cadmium affecting the sediment samples were <75%
quality control limit. The positive results reported for antimony, barium and cadmium in the
affected samples were qualified as estimated, “J", as a result of conflicting noncompliances.
The nondetected results reported for cadmium in the affected samples were qualified as
biased low, “UL".

+ The MS %R for magnesium affecting the sediment samples was >125% quality control limit.
The positive resuits reported for magnesium in the affected samples were qualified as
estimated, “J”, as a result of conflicting noncompliances.

« The ICP Serial Dilution Percent Differences (%Ds) for calcium, iron, magnesium, manganese
and sodium affecting the aqueous samples were >10% quality control limit. The positive
results reported for calcium, iron, magnesium, manganese and sodium in the affected
samples were qualified as estimated, “J”. The direction of bias could not be determined.

e The ICP Serial Dilution Percent Differences (%Ds) for barium, cadmium, calcium, chromium,
iron, magnesium, manganese and potassium affecting the sediment samples were >10%
quality control limit. The positive results reporied for barium, cadmium, calcium, chromium,
iron, magnesium, manganese and potassium in the affected samples were qualified as
estimated, “J”. The direction of bias could not be determined.

Notes

The CRDL %Rs for aluminum, cadmium, copper, iron, manganese, vanadium and zinc were
outside the 90-110% quality control limit. However, all results reported for the above listed
analytes were either nondetected, qualified as a resuit of blank contamination or >2X CRDL.
Therefore, no validation action was required.

The Post Digestion Spike %Rs for barium, cadmium, nickel and selenium were <75% quality
control limit. However, 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: The interfering analytes caicium and / or iron and / or
magnesium were present in the sediment samples. The MS %Rs for several analytes affecting
the sediment samples were <75% quality control limit. The ICP Serial Dilution %Ds for several
analytes were >10% quality control limit affecting both the sediment and aqueous 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 Il
and the NFESC document entitied "Navy Installation Restoration Laboratory Quality Assurance
Guide™ (NFESC 2-986).

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).”

éjWWf‘/k Q/QD

Tetra Tech NUS
Gretchen A. Phipps
Chemist

LT

tra 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 - Value is nondetect as reported by laboratory.

B - Positive result is considered to be an. artifact of blank

' contamination and should not be considered present.

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

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

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

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

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

noncompliances.



APPENIDX A
QUALIFIED ANALYTICAL RESULTS



CTO252 - NAWC WARMINSTER

WATER DATA
CEIMIC CORPORATION Page
SDG: 990830
SAMPLE NUMBER: SW-08-01Q SW-09-01Q SW-11-01Q SW-12-01Q
SAMPLE DATE: 00/14/99 09/14/99 09/14/39 09/15/99
LABORATORY ID: 990830-05 990830-03 990830-01 990830-19
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0% 0.0% 0.0%
UNITS: UG UGIL UGIL UGIL
FIELD DUPLICATE OF:

RESULT  QUAL CODE[RESULT  QUAL CODE|RESULT QUAL  CODE|RESULT QUAL  CODE
INORGANICS
ALUMINUM 140 B A 149 B8 A 1713 B A laro U
ANTIMONY 76 U 76 U 76 U 76 U
ARSENIC 36 U 36 U 36 U 38 W] .
BARIUM %85 B Al5Te ) A {190 3 v EET) B A
BERYLLIUM 0.37 oL ¢ 649 B A Jo037 UL c 1037 UL ¢
CADMIUM 0.43 UC ¢ [643 oL ¢ o043 UL o KX
CALCIUM 32200 ] T {z5800 7 T 158300 3 T 136600 3 )
CHROMIUM 54 T 16 54 U 54 U
COBALT 3 U 56 B A 154 B Al52 T
COPPER 38 U 114 B I G B A 59 B A
IRON 553 3 (N 73E) 7 8 EEED) ] T 17380 7 ]
LEAD 33 27 U R 27 U
MAGNESIUM 19760 J {17700 J T 123800 J i 14600 J T
MANGANESE 158 J 1 1164 J 1 746 J I ]244 J I
NICKEL 67 B A |65 B A |67 B A 63 UL C
POTASSIUM 1630 J ¢ (1920 J ¢ {2400 J ¢ {1570 C
SELENIUM Z1 U X U 71 U X
SILVER 37 UJ o3l P B A 168 B A137 U ©
SODIUM 15700 7 {18700 J T 49700 J T [z7160 J i
THALLIUM ry} U ry U vy U ry U
VANADIUM 54 B A 1775 B A |zs U 78 U
ZINC 729 B A 1305 B A |30 B A 784




CTO252 - NAWC WARMINSTER

WATER DATA
CEIMIC CORPORATION Page 3
SDG: 990830
SAMPLE NUMBER: SW-13-01Q sw-21-01Q
SAMPLE DATE: 09/15/99 09/15/99 11 1
LABORATORY iD: 990830-17 990830-15
QC_TYPE: NORMAL NORMAL
% SOLIDS: 0.0% 0.0% 100.0 % 100.0 %
UNITS: UG/L uGiL
FIELD DUPLICATE OF:
RESULT  QUAL CODE[RESULT  QUAL CODE|RESULT ~ QUAL  CODE|RESULT QUAL  CODE
INORGANICS
ALUMINUM 41.0 u 66.2 B A
ANTIMONY 286 U 26 U
ARSENIC 36 U 36 1]
BARIUM 90.0 B A|75 B A
BERYLLIUM 0.37 uL C [037 uL [
CADMIUM 0.43 U 0.43 ]
CALCIUM 32400 J 1 |25200 J i
CHROMIUM 54 U 54 ]
COBALT 52 1] 52 U
COPPER 38 1] 49 B A
IRON 270 J 1 [258 J i
LEAD 27 U 2.7 ]
MAGNESIUM 12400 J 1 |91%0 J i
MANGANESE 139 J 1 |795 J i
NICKEL 6.3 UL c |63 UL C
POTASSIUM 1360 C |1250 J c
SELENIUM 21 21 1]
SILVER 37 uJ c |55 B A
SODIUM 23400 J 1 [14700 J ]
THALLIUM T 44 U 4.4 U
VANADIUM 2.8 u 2.8 u
ZINC 121 B A 178 B A




CTO252 - NAWC WARMINSTER

SOIL DATA
CEIMIC CORPORATION Page 1
SDG: 990830
SAMPLE NUMBER: 5D-05-01Q $D-06-01Q $D-08-01Q $D-09-01Q
SAMPLE DATE: 06/14/99 : 09/14/99 09/14/99 09/14/99
LABORATORY ID; 990830-10 990830-08 990830-06 990830-04
QG_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 77.7 % 81.2% 54.5 % 78.6 %
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 7110 7440 6890 9500
ANTIMONY 073 J K {14 ] DK {19 J DK |10 J PK
ARSENIC 5.3 L K [0.73 L K 125 T K 124 L K
BARIUM 73.0 J DIK |104 J D1 |78.4 J ol [72.0 J Di
BERYLLIUM (X J CK [11 J CK [0.90 J CK 111 J CK
CADMIUM 0.05 UL TD 1095 UL CD 032 J CDIK {005 UL ch
CALCIUM 15300 7 i [19200 J T [6050 J T (28360 J T
CHROMIUM 3438 ] o1 [305 7 Dl {841 N Dl {433 J ol
COBALT 101 K C |85 K C |78 K C 83 K C
COPPER 303 J O [320 3 D {233 J D (213 J D
IRON 26100 J T [52100 J T 197500 N T 123700 J ]
LEAD 199 50.3 118 831
MAGNESIUM 11100 J Dl |7640 J DI [5290 J DI [ 18800 J DI
MANGANESE 676 ] T {1040 ] T 1335 N i [359 J ]
NICKEL 172 L K {272 L K 1160 L K [152 L K
POTASSIUM ‘ 1860 J T |7980 J T 1570 N T |2530 N ]
SELENIUM a7 UR D |47 UR D |26 UR D124 UR )
SILVER 14 B A z8 B A {13 B A [TA ] A
SODIUM 818 J CD |678 J CDK {678 J CD 1830 J D
THALLIUM 0.49 U 0.49 U 0.54 ] 051 U
VANADIUM 39.3 442 K K J30.9 40.1
ZING 125 142 146 101




CTO252 - NAWC WARMINSTER

SOIL DATA

CEIMIC CORPORATION Page 2
SDG: 990830

SAMPLE NUMBER: $D-11-01Q

SAMPLE DATE: 09/14/99 /i 1 1
LABORATORY ID; 990830-02

QC_TYPE: NORMAL

% SOLIDS: 782 % 100.0 % 100.0 % 100.0 %
UNITS: MG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE|RESULT  QUAL coDE|RESULT  QUAL CODE|{RESULT QUAL  CODE

INORGANICS

ALUMINUM 7700

ANTIMONY 11 J DK

ARSENIC 3.4 L K

BARIUM 143 J Dt

BERYLLIUM 0.96 J CK
" CADMIUM 29 J DIK

CALCIUM 6510 J 1

CHROMIUM 57.3 J DI

COBALT 6.5 K c

COPPER 240 J D

IRON 20800 J |

LEAD 188

MAGNESIUM 4770 J Dl

MANGANESE 578 J !

NICKEL 125 L K

POTASSIUM 1450 J !

SELENIUM 23 UR D

SILVER 1.7 B A

SODIUM 801 J CD

THALLIUM 0.47 u

VANADIUM 34.0

ZINC 704




CTO252 - NAWC WARMINSTER

WATER DATA
CEIMIC CORPORATION Page 1
SDG: 990830
SAMPLE NUMBER: SW-02-01Q SW-03-01Q SW-05-01Q SW-06-01Q
SAMPLE DATE: 09/15/99 09/14/99 09/14/99 09/14/99
LABORATORY ID: 990830-13 990830-11 990830-09 990830-07
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: ' 0.0% 0.0% 0.0 % 0.0 %
UNITS: MG/L MG/L MGI/L MGI/L
FIELD DUPLICATE OF:
RESULT QUAL CODE|RESULT QUAL CODE |[RESULT QUAL CODE |RESULT QUAL CODE
MISCELLANEOUS PARAMETERS
HARDNESS as CaCO3 34.9 119 " 128
TOTAL ORGANIC CARBON 7.7 31 29 36




CTO252 - NAWC WARMINSTER

WATER DATA
CEIMIC CORPORATION Page 2
SDG: 990830
SAMPLE NUMBER: SW-08-01Q SW-09-01Q SW-11-01Q SW-12-01Q
SAMPLE DATE: 09/14/99 09/14/99 09/14/99 09/15/99
LABORATORY 1D: 990830-05 990830-03 980830-01 990830-19
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 00% 0.0% 0.0% 0.0 %
UNITS: MG/L MG/L MGI/L MG/L
FIELD DUPLICATE OF:
RESULT QUAL CODEJRESULT QUAL CODE |RESULT QUAL CODEJRESULT QUAL CODE

MISCELLANEOUS PARAMETERS
HARDNESS as CaCO3 129

120

244

149

TOTAL ORGANIC CARBON 3

2.5

33

4.5

)



CTO252 - NAWC WARMINSTER

WATER DATA
CEIMIC CORPORATION Page 3
SDG: 990830
SAMPLE NUMBER: SW-13-01Q SW-21-01Q
SAMPLE DATE: 09/15/99 09/15/99 /! 1
LABORATORY ID: 990830-17 990830-15
QC_TYPE: NORMAL NORMAL
% SOLIDS: 0.0% 0.0% 100.0 % 100.0 %
UNITS: MG/L MGI/L
FIELD DUPLICATE OF:
RESULT  QUAL CODE|RESULT  QUAL CODE |[RESULT  QUAL CODE|[RESULT QUAL  CODE
MISCELLANEOUS PARAMETERS
HARDNESS as CaCO3 132 101
TOTAL ORGANIC CARBON 39 35

e



CTO252 - NAWC WARMINSTER
SOIL DATA

CEIMIC CORPORATION Page 1
SDG: 990830
SAMPLE NUMBER: SD-02-01Q SD-03-01Q SD-05-01Q SD-06-01Q
SAMPLE DATE: 09/15/99 09/14/99 09/14/99 09/14/99
{ ABORATORY ID: 990830-14 990830-12 890830-10 990830-08
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 859 % 743 % 777 % 812%
FIELD DUPLICATE OF:
RESULT QUAL CODE|RESULT QUAL CODE JRESULT QUAL CODE [RESULT QUAL CODE
MISCELLANEOUS PARAMETERS
TOTAL ORGANIC CARBON(MG/KG) 3070 8670 | 5770 | 11000




CTO252 - NAWC WARMINSTER

SOIL DATA
CEIMIC CORPORATION Page 2
SDG: 990830
SAMPLE NUMBER: SD-08-01Q SD-09-01Q SD-11-01Q $D-12-01Q
SAMPLE DATE: 09/14/99 09/14/99 09/14/99 09/15/99
LABORATORY ID: 990830-06 990830-04 990830-02 990830-20
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 775 % 786 % 78.2 % 81.0%
FIELD DUPLICATE OF:
RESULT QUAL CODEIRESULT QUAL CODE |RESULT QUAL CODE |RESULT QUAL CODE
MISCELLANEOUS PARAMETERS
TOTAL ORGANIC CARBON(MG/KG) 15100 9000 [ 19500 3760

S



CTO252 - NAWC WARMINSTER
SOIL DATA

CEIMIC CORPORATION Page 3
SDG: 990830
SAMPLE NUMBER: SD-13-01Q SD-21-01Q
SAMPLE DATE: 09/15/998 09/15/99 N /1
LABORATORY ID: 990830-18 990830-16
QC_TYPE: NORMAL NORMAL
% SOLIDS: 79.9 % 80.5% 100.0 % 100.0 %
FIELD DUPLICATE OF: M
RESULT QUAL CODE|RESULT QUAL CODE |RESULT QUAL CODE |RESULT QUAL CODE
MISCELLANEOUS PARAMETERS
TOTAL ORGANIC CARBON(MG/KG) 3610 5340




CTO252 - NAWC WARMINSTER

WATER DATA
CEIMIC CORPORATION Page 1
SDG: 990830
SAMPLE NUMBER: SW-02-01Q SW-03-01Q SW-05-01Q SW-06-01Q
SAMPLE DATE: 09/15/99 09/14/99 09/14/99 00/14/99
LABORATORY ID: 990830-13 990830-11 990830-09 990830-07
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0% 0.0% 0.0%
UNITS: uGL uGL uGL UG
FIELD DUPLICATE OF:

RESULT  QUAL CODE|RESULT - QUAL  CODE|RESULT  QUAL  CODE|RESULT QUAL  CODE
INORGANICS
ALUMINUM 1050 138 B A |410 u 41.0 u
ANTIMONY 26 U 26 U 26 U 26 U
ARSENIC 36 U 36 U 36 U 36 U ‘
BARIUM 423 B A [i00 B A |873 B A [102 B A
BERYLLIUM 0.37 UL C |065 B A [037 UL C 037 UL C
CADMIUM 043 UL T 043 UL C [043 UL C [0.43 UL c
CALCIUM 8980 J T |29100 J T |27700 J T 31600 J i
CHROMIUM 54 U 154 54 U 54
COBALT 52 U 126 B A |52 U 52 U
COPPER X B A [130 B A 38 U 65 B A
IRON 7800 J T |136 B A |49 B A |97 B A
LEAD 119 27 U 27 U 27 U
MAGNESIUM - 3040 CI |11200 J T [10300 J T [11800 J |
MANGANESE ~ 864 T |323 B A |468 J 530 J i
NICKEL 6.3 oL C |65 B A |63 UL c |63 OL C
POTASSIUM ~1090 B A |2730 J T [1630 J C 1830 c
SELENIUM 21 U 2 U 21 0 2.1
SILVER 4.0 B A |72 B A (52 B A |37 VA C
SODIUM 4730 J Cl_[17600 J T | 16700 J T {19300 J 1
THALLIUM 44 U a4 U ¥ U aq U
VANADIUM 57 B A |1z8 B A |28 U 40 B A
ZINC 82.1 324 B A izs B A |53 B A




Qualifier Codes:

-<><§<C"|(D:UD'UOZ§F'7§‘—-—IG)'“ITIDOED)>

"

Lab Blank Contamination

Field Blank Contamination

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



TO:

FROM:

SUBJECT:

SAMPLES:

Overview

The sample set for CTO 252, NAWC Warminster, SDG BRLO1, NAWC Warminster, Warminster, Pennsylvania, consists of
sixteen (16) sediment/soil environmental samples, fourteen (14) aqueous environmental samples and one (1) rinsate blank

EY

Tetra Tech NUS

G. GLENN

TERRI L. SOLLOMON

INTERNAL CORRESPONDENCE

PITT-11-9-053
DATE: NOVEMBER 5, 1999
COPIES: DV FILE

INORGANIC DATA VALIDATION — MERCURY
CTO 252 - NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA

SDG - BRLO1
16/Sediments/ Soils

SD-01-01Q
SD-05-01Q
SD-09-01Q
SD-13-01Q

15/Aqueous/

RB-091599
SW-04-01Q
SW-08-01Q
SW-12-01Q

SD-02-01Q
SD-06-01Q
SD-10-01Q
§D-21-01Q

SW-01-01Q
SW-05-01Q
SW-08-01Q
SW-13-01Q

SD-03-01Q
SD-07-01Q
SD-11-01Q
§8-01-01Q

SW-02-01Q
SW-06-01Q
SW-10-01Q
SW-21-01Q

(RB-091599). No field duplicate pairs were included within this SDG.

The above samples were analyzed for mercury. The samples were collected by Tetra Tech NUS on September 14 and
15, 1999 and analyzed by Brooks Rand LTD. under Naval Faciities Engineering Service Center (NFESC) Quality

SD-04-01Q
SD-08-01Q
SD-12-01Q
§8-02-01Q

SW-03-01Q
SW-07-01Q
Sw-11-01Q

Assurance/Quality Control (QA/QC) criteria. Mercury analyses were conducted using EPA method 1631.

Summary

All analytes were successfully analyzed. The findings offered in this report are based upon a general review of all
available data including data completeness, holding times, calibration data, laboratory method/preparation/field blanks,
matrix spike results, laboratory duplicate results, laboratory control sample (LCS) results, detection limits and analyte
quantitation.

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



MEMO TO: G. GLENN PiTT-11-9-053
DATE: NOVEMBER 5, 1999 - PAGE 2

Maijor Problems - None.

Minor Problems
. The matrix spike (MS) percent recovery (%R) for mercury affecting the sediment/soil samples was < 75%
% quality control limit. The positive results reported for mercury in the affected samples were qualified as
biased low, “L".

Notes

Mercury was present in the soil preparation sample at an average concentration of 0.286 ug/g. However, no validation
actions are required as the sample results are corrected for blank contamination.

Soil samples were reported in units of ng/g. Aqueous samples were reported in units of ng/L.
Executive Summary
Laboratory Performance: None.

Other Factors Affecting Data Quality: The MS %R for mercury affeciing the sediment/soil samples was < 75% quality
control limit.



MEMO TO: G. GLENN PITT-11-9-053
DATE: NOVEMBER 5, 1999 - PAGE 3

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

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

"| attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the

w
Terri L. Solomon
Chemist

A d @WS

1’etraTech 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.



Data Qualifier Key:

u

L

Value is a nondetect as reported by the laboratory.

Positive result is considered biased low as a result of validation noncompliances.



APPENDIX A
Qualified Analytical Results



CTO252 - NAWC WARMINSTER

WATER DATA
BROOKS RAND LTD Page 1
SDG: BRLO1
SAMPLE NUMBER: RB-091599 SW-01-01Q SW-02-01Q SW-03-01Q
SAMPLE DATE: 09/15/99 09/15/99 09/15/99 09/15/99
LABORATORY ID: 99BR208-09 99BR208-01 g9BR208-19 99BR208-11
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0% 0.0 % 0.0%
UNITS: NG/L NG/L NG/L NG/L
FIELD DUPLICATE OF:
RESULT QUAL CODE|RESULT QUAL CODE JRESULT QUAL CODE |RESULT QUAL CODE
INORGANICS
MERCURY 0.1 8] 10 1.7

l 14.2




CTO252 - NAWC WARMINSTER
WATER DATA

BROOKS RAND LTD

SDG: BRLO1

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

SW-04-01Q
09/15/99
99BR208-18
NORMAL
00%

NG/L

SW-05-01Q
09/14/99
99BR207-09
NORMAL
0.0%

NG/

SW-06-01Q
09/14/99
99BR207-07
NORMAL
0.0%

NG/L

Page

SW-07-01Q
09/15/99
99BR208-16
NORMAL
00%

NG/L

RESULT QUAL

CODE

RESULT QUAL

CODE

[RESULT QUAL

CODE

RESULT  QUAL

CODE

INORGANICS
MERCURY

11.2

2.1

0.90

20

S



CTO252 - NAWC WARMINSTER

WATER DATA
BROOKS RAND LTD Page 3
SDG: BRLO1
SAMPLE NUMBER: SW-08-01Q SW-09-01Q SW-10-01Q SW-11-01Q
SAMPLE DATE: 09/14/99 09/14/99 09/15/99 09/14/99
LABORATORY ID: 99BR207-05 99BR207-03 99BR208-14 99BR207-01
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0 % 0.0% 00%
UNITS: NG/L NG/L NG/L NGI/L
FIELD DUPLICATE OF:
RESULT QUAL CODE|RESULT QUAL CODE JRESULT QUAL CODE{RESULT QUAL CODE
INORGANICS
MERCURY 1.7 6.2

| 10.3

40 \

N S—

e e



CTO252 - NAWC WARMINSTER

WATER DATA
BROOKS RAND LTD Page 4
SDG: BRLO1
SAMPLE NUMBER: SW-12-01Q SW-13-01Q SW-21.01Q
SAMPLE DATE: 09/16/99 09/15/99 09/15/99 11
LABORATORY ID: 99BR208-12 99BR208-10 99BR208-07
QC_TYPE: NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0% 00% 100.0 %
UNITS: NG/L NG/L NG/L
FIELD DUPLICATE OF:
RESULT QUAL CODEJRESULT QUAL CODE [RESULT QUAL CODE |RESULT QUAL CODE
INORGANICS
MERCURY 21 14 1.4

—



CTO252 - NAWC WARMINSTER
SOIL DATA

BROOKS RAND LTD Page 1
SDG: BRLO1
SAMPLE NUMBER: SD-01-01Q SD-02-01Q SD-03-01Q SD-04-01Q
SAMPLE DATE: 09/15/99 09/15/99 09/14/99 09/15/99
LABORATORY iD: 99BR208-04 99BR208-03 99BR207-12 99BR208-02
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 71.0% 81.5% 60.7 % 82.9 %
UNITS: NG/G NG/G NG/G NG/G
FIELD DUPLICATE OF:
RESULT QUAL CODE|RESULT QUAL CODE JRESULT QUAL CODE |RESULT QUAL CODE
INORGANICS
MERCURY 8.7 L D |27.7 L D 1336 L D |17.0 L 1 D

i
k.
v
I
L



[

CTO252 - NAWC WARMINSTER

SOIL DATA
BROOKS RAND LTD Page 2
SDG: BRLO1
SAMPLE NUMBER: SD-05-01Q SD-06-01Q SD-07-01Q SD-08-01Q
SAMPLE DATE: 09/14/99 09/14/99 09/15/99 09/14/99
LABORATORY ID: 99BR207-10 99BR207-08 99BR208-17 99BR207-06
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS; 60.4 % 84.0% 80.3% 76.1 %
UNITS: NG/G NG/G NG/G NG/G
FIELD DUPLICATE OF:
RESULT QUAL CODEJRESULT QUAL CODE |RESULT QUAL CODE {RESULT QUAL CODE
INORGANICS
MERCURY 1.5 L D |188 L D J11.2 L J D |59.1 L D

et

Lo



CTO252 - NAWC WARMINSTER

SOiL DATA

BROOKS RAND LTD Page 3
SDG: BRLO1
SAMPLE NUMBER: SD-09-01Q SD-10-01Q SD-11-01Q SD-12-01Q
SAMPLE DATE: 09/14/99 09/15/99 09/14/99 09/15/99
LABORATORY 1D: 98BR207-04 99BR208-15 99BR207-02 99BR208-13
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 786 % 79.6 % 76.4 % 81.0%
UNITS: NGI/G NGIG NG/IG NG/G
FIELD DUPLICATE OF:
RESULT QUAL CODE|RESULT QUAL CODE |[RESULT QUAL CODE |RESULT QUAL CODE
INORGANICS
MERCURY 32.1 L D [18.0 L D [195 L D |68.4 L D




CTO252 - NAWC WARMINSTER
SOIL DATA

BROOKS RAND LTD Page 4
SDG: BRLO1
SAMPLE NUMBER: SD-13-01Q SD-21-01Q $5-01-01Q $5-02-01Q
SAMPLE DATE: 09/15/99 09/15/99 09/15/99 09/15/99
LABORATORY ID: 99BR208-11 99BR208-08 99BR208-05 99BR208-06
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 81.3% 81.3% 521 % 68.9 %
UNITS: . NG/G NG/G NG/G NG/G
FIELD DUPLICATE OF:
RESULT  QUAL CODEJRESULT QUAL CODE [RESULT QUAL CODE{RESULT QUAL CODE
INORGANICS
MERCURY 375 L D |14.4 L D |290 L D }192 L D




Qualifier Codes:

«Xxsgs<cHovoxnxpUoOZ=TrXe " ITEmTMMOoOO®>»

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/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%



Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: MR. G. GLENN DATE: | NOVEMBER 5, 1999
FROM: LINDA KARSONOVICH COPIES: DV FILE
SUBJECT: ORGANIC DATA VALIDATION- PAH

CTO 252, NAWC WARMINSTER

SDG 990827

SAMPLES: 4/Aqueous/

RB-091599 SW-04-01Q SW-07-01Q
SW-10-01Q

6/Solid/

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

SD-10-01Q §S-01-01Q $5-02-01Q

OVERVIEW

The sample set for CTO 252, SDG 990827, NAWC Warminster consists of one (1) field quality control blank,
three (3) aqueous environmental samples, and six (6) surface soil/sediment environmental samples. All
samples were analyzed for polynuclear aromatic hydrocarbons (PAHs). No field duplicate pairs were
included in the SDG.

The samples were collected by TetraTech NUS on September 15, 1999 and were analyzed by Ceimic. All
analyses were conducted in accordance with Naval Facilities Engineering Service Center (NFESC) Quality
Assurance/Quality Control (QA/QC) criteria using SW-846 Method 8310 analytical and reporting protocols.

All sampies were successfully analyzed. The findings offered in this report are based upon a general review
of all available data including: data completeness, system performance and tuning, holding times,
initial/continuing calibrations, laboratory method blank results, surrogate spike recoveries, internal standard

recoveries, matrix spike/matrix spike duplicate results, compound identification, compound quantitation, and
detection limits. Areas of concern are listed below.

Major Problems
¢ None.
Minor Problems

¢ The surface soil and sediment samples were extracted nine days after sample collection.
Positive and nondetected results were qualified as estimated, J and UJ.

e Surrogate recovery fell below 60% for carbazole in samples SD-07-01Q and SS-01-01Q.
Nondetected and positive results were qualified as estimated, UJ and J.

« Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the
detection limit. The direction of bias cannot be determined.



Notes

The following compounds were detected in the field quality control blank:

Maximum Blank
Compound Concentration Action Level
Benzo(a)anthracene 0.021 pg/L - 3.5 ug/Kg
Benzo(a)pyrene 0.019 pg/LL 3.17 yg/Kg
Benzo(k)fluoranthene 0.027 pg/L 4.5 ug/Kg

Sample aliquot, percent solids, and dilution factors were taken into consideration when applying the blank
action limit. No qualifiers were assigned on this basis.

The surface soil and sediment samples were analyzed at a 2-5X dilution factor due to the presence of target
compounds. This accounts for the elevated reporting limits for these samples.

Several transcription errors were noted. The electronic deliverable was amended to reflect the results
reported on the Form 1s.

EXECUTIVE SUMMARY

Laboratory Performance Issues:. The surface soil and sediment samples were extracted outside of
hoiding time. Several surrogate recoveries were less than the quality control limit.

Other Factors Affecting Data Quality: None.



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data
Validation (9/94) as modified by Region Ill and the NFESC guidelines "Navy Installation Restoration Program
Laboratory Quality Assurance Guide" (February, 1996). 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 Pian (QAPP)."

%Tech%us )

Linda Karsonovich
Chemist/Data Validator

%/

Joseph A. Samchuck
Data Validation Quality Assurance Officer

Attachments:
1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as Reported by the Laboratory

3. Appendix C - Support Documentation



APPENDIX A

QUALIFIED ANALYTICAL RESULTS



CTO252 - NAWC WARMINSTER

WATER DATA
CEIMIC CORPORATION Page 1
SDG: 990827
SAMPLE NUMBER: RB-091599 SW-04-01Q SW-07-01Q SW-10-01Q
SAMPLE DATE: 09/15/99 09/15/99 09/15/99 09/15/99
LABORATORY ID: 990827-11 990827-05 990827-03 990827-01
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 00% 0.0 % 0.0%
UNITS: UGIL UGIL UGIL UGIL
FIELD DUPLICATE OF:
RESULT  QUAL CODE[RESULT  QUAL CODE|RESULT  QUAL RESULT QUAL  CODE
POLYNUCLEAR AROMATIC HYDROCARBONS
ACENAPHTHENE 05 u 0.5 U 05 u 0.5 u
ACENAPHTHYLENE 1 U 1 U i U i ]
ANTHRACENE 0.05 U .05 ] 0.05 ] 0.05 ]
BENZO(A)ANTHRACENE 0.021 J P |0.056 0.05 U 0.05 ]
BENZO(A)PYRENE 0.019 J P |0.06 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 011 01 U 01 U
BENZO(K)FLUORANTHENE 0.027 J P [0.05 ] 0.05 ] 0.05 ]
CHRYSENE 0.05 ] 0.085 0.05 U 0.05 ]
DIBENZO(A, H)ANTHRACENE 0.03 U 0.03 ] 0.03 U 0.03 U
FLUORANTHENE 01 1] 0.2 0.1 U 0.1 ]
FLUORENE 01 U 0.1 U 0.1 U 01 U
INDENO(1,2,3-CD)PYRENE 0.05 ] 0.065 0.05 U 0.05 U
NAPHTHALENE 05 U 05 ] 05 U 05 ]
PHENANTHRENE 0.05 ] 0.086 0.05 U 0.05 U
PYRENE 0.05 U 0.13 0.05 U 0.05 U




CT0252 - NAWC WARMINSTER

SOIL DATA
CEIMIC CORPORATION Page 1
SDG: 990827
SAMPLE NUMBER: SD-01-01Q SD-04-01Q SD-07-01Q SD-10-01Q
SAMPLE DATE: 09/15/99 09/15/99 09/15/99 09/15/99
LABORATORY ID: 990827-08 990827-07 990827-04 990827-02
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 89.0 % 77.0% 81.0% 81.0%
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
ACENAPHTHENE 95 uJ H ]t10 uJ H {100 uJ HR | 100 uJ H
ACENAPHTHYLENE 190 uJ H ]220 uJ H 1200 uJ HR | 200 uJ H
ANTHRACENE 29 J H |36 J H |64 J HR |58 J H
BENZO(A)ANTHRACENE 200 J H 350 J H 230 J HR ]420 J H
BENZO(A)PYRENE 220 J H |320 J H }220 J HR 1390 J H
BENZO(B)FLUORANTHENE 200 J H ]380 J H ]250 J HR 1510 J H
BENZO(G,H,|)PERYLENE 120 J H |[300 J H |170 J HR 370 J H
BENZO(K)FLUORANTHENE 54 J H [190 J H [120 J HR [220 J H
CHRYSENE 190 J H 320 J H 230 J HR |440 J H
DIBENZO(A,H)ANTHRACENE 19 uJ H |22 uJ H |20 uJ HR |20 uJ H
FLUORANTHENE 410 J H {640 J H |650 J HR ]850 J H
FLUORENE 19 uJ H |22 [SN] H {33 J HR ]20 uJ H
INDENO(1,2,3-CD)PYRENE 130 J H |190 J H [120 J HR |240 J H
NAPHTHALENE 95 uJ H 1110 uJ H [100 uJ HR [100 uJ H
PHENANTHRENE 160 J H ]180 J H ]340 J HR ]380 J H
PYRENE 290 J H [410 J H [440 J HR 750 J H




CTO252 - NAWC WARMINSTER
SOIL DATA

CEIMIC CORPORATION Page 2
SDG: 990827
SAMPLE NUMBER: $S-01-01Q $S-02-01Q
SAMPLE DATE: 09/15/99 09/15/99 N I
LABORATORY (D: 990827-09 990827-10
QC_TYPE: NORMAL NORMAL
% SOLIDS: 46.0 % 71.0% 100.0 % 100.0 %
UNITS: UG/KG UG/KG
FIELD DUPLICATE OF:
RESULT QUAL CODE|RESULT QUAL CODE JRESULT QUAL CODE |[RESULT QUAL CODE

POLYNUCLEAR AROMATIC HYDROCARBONS

ACENAPHTHENE 70 uJ HR |120 w H
ACENAPHTHYLENE 140 uJ HR 1230 uJ H
ANTHRACENE 7 uJ HR |65 J H
BENZO(A)ANTHRACENE 130 J HR ]380 J H
BENZO(A)PYRENE 200 J HR [420 J H
BENZO(B)FLUORANTHENE 190 J HR [380 J H
BENZO(G,H,)PERYLENE 170 J HR 270 J H
BENZO(K)FLUORANTHENE 7 J HR {170 J H
CHRYSENE 230 J HR 400 J H
DIBENZO(A,H)JANTHRACENE " J HPR |23 uJ H
FLUORANTHENE 350 J HR }830 J H
FLUORENE 14 uJ HR |32 H
INDENO(1,2,3-CD)PYRENE 120 J HR 250 J H
NAPHTHALENE 70 uJ HR [120 uJ H
PHENANTHRENE 150 J HR (380 J H
PYRENE 260 J HR [700 J H




Tetra Tech NUS INTERNAL CORRESPONDENCE

PITT-11-9-123
TO: MR. G. GLENN DATE: NOVEMBER 17, 1999
FROM: JUSTIN ORBICH COPIES: DV FILE

SUBJECT: ORGANIC DATA VALIDATION - PAH
CTO252, NAWC WARMINSTER
SDG 990830

SAMPLES: 10/Sediment

SD-02-01Q SD-03-01Q
SD-05-01Q SD-06-01Q
SD-08-01Q SD-09-01Q
SD-11-01Q SD-13-01Q
SD-21-01Q SD-12-01Q
7/Surface Water

SW-03-01Q SW-06-01Q
SW-08-01Q SW-09-01Q
SW-11-01Q SW-12-01Q
SW-13-01Q

OVERVIEW

The sample set for CTO 252, SDG 990830, Naval Air Warfare Center (NAWC) Warminster consists
of ten (10) sediment and seven (7) surface water environmental samples. The sampies 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 September 14" and 15" 1999 and
analyzed by Quanterra. 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 with the exception of those compounds qualified as
rejected. The findings offered in this report are based upon a general review of all available data
including data completeness, holding times until extraction/analysis, initial and continuing calibration
data, laboratory and field quality control blank results, surrogate spike recoveries, Matrix
Spike/Matrix Spike Duplicate (MS/MSD) resuits, Laboratory Control Sample (LCS) results, internal
standard performance, and compound identification and quantitation.

Areas of concern are listed below.



) PITT-11-9-123
MEMO TO: MR. G. GLENN
DATE: NOVEMBER 17, 1999 — PAGE 2

Major Probiems
* None noted.
Minor Problems

e The continuing calibration Percent Difference (%D) exceeded the 15% quality control limit for
dibenzo(a,h)anthracene. The positive result was qualified as estimated (J), in sample SD-11-
o1Q.

e 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 Duplicaté (MS/MSD) Percent Recoveries (%Rs) was zer¢o percent
(0%) for acenaphthylene, acenaphthene, and fluorene, however, the sample was analyzed at a 75X
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 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 samples: SD-02-1Q, SD-
08-01Q, SD-11-01Q, SD-13-01Q, and SW-12-01Q.

It should be noted the sample identification for sample SD-12-01Q was incorrectly identified as SW-

12-01Q on the Form | and the Chain of Custody (COC) in the sediment fraction. The reviewer
corrected the sample identification as SD-12-01Q.

EXECUTIVE SUMMARY

Laboratory Performance Issues: Continuing calibration %D exceeded the quality control limit for
dibenzo(a,h)anthracene.

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



PITT-11-9-123
MEMO TO: MR. G. GLENN
DATE: NOVEMBER 17, 1999 - PAGE 3

The data for these analyses were reviewed with reference to method-specific quality control criteria,
the “National Functional Guidelines for Organic Data Evaluation” (February, 1994), as amended for
use within EPA Region Ill, and the NFESC Interim Guidance Document entitled “Navy Installation
Restoration Laboratory Quality Assurance Guide” (February, 1996).

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

"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)."

C ot 063D

Tegra Tech NUS, Inc.

Justin Orbich
Chemist/Data Validator

,/7/

&ra Tech NUS, Inc.

Joseph A. Samchuck
Data Validation Quality Assurance Officer

Aftachments:
1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as Reported by the Laboratory

3. Appendix C - Support Documentation



Qualifier Codes:

<X3g<CcHOIPOPUVOZTrXe " IEMTMOOD>

Lab Blank Contamination

Field Blank Contamination

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

LCS/LCSD Noncompiiance

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/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%



DATA QUALIFIER DEFINITIONS:

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

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

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



APPENDIX A

Qualified Analytical Results



CTO252 - NAWC WARMINSTER

SOIL DATA
CEIMIC CORPORATION Page
SDG: 990830
SAMPLE NUMBER: $D-02-01Q $D-03-01Q SD-05-01Q SD-06-01Q
SAMPLE DATE: 09/15/99 09/14/99 09/14/99 09/14/99
LABORATORY [D: 990830-14 990830-12 990830-10 990830-08
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 86.0 % 78.0% 79.0 % 78.0 %
UNITS: UG/KG UG/KG UG/KG UG/KG
FIELD DUPLICATE OF;

RESULT  QUAL CODE|RESULT  QUAL RESULT  QUAL CODE |RESULT  QUAL CODE
POLYNUCLEAR AROMATIC HYDROCARBONS
ACENAPHTHENE 190 U | 110 u | 110 u | 110 u !
ACENAPHTHYLENE 380 U 1 210 U | 210 U ] 210 U g
ANTHRACENE 220 | a1 I g5 1 32 \
BENZO(A)ANTHRACENE 1000 i 440 | 11 u 260 i
BENZO(A)PYRENE 950 ! 430 | 870 : 240 '
BENZO(B)FLUORANTHENE 970 | 370 g 800 g 200 ;
BENZO(G,H,1))PERYLENE 680 1 400 | 660 ] 240 ;
BENZO(K)FLUORANTHENE 550 | 200 500 ‘ 56 r
CHRYSENE 900 | 360 940 260 |
DIBENZO(A,H)ANTHRACENE 34 J 1 P 18 J P [14 J i P
FLUORANTHENE 2600 i 870 2100 580 |
FLUORENE a0 21 V] 21 V] 21 U !
INDENO(1,2,3-CD)PYRENE 490 230 380 130 !
NAPHTHALENE 190 1] 110 U 110 U 110 U
PHENANTHRENE 1000 360 430 230
PYRENE 1600 700 1600 | 400




CTO252 - NAWC WARMINSTER
SOIL DATA

CEIMIC CORPORATION Page 2
SDG: 990830

SAMPLE NUMBER: SD-08-01Q SD-09-01Q SD-11-01Q SD-12-01Q
SAMPLE DATE: 09/14/99 09/14/99 09/14/99 09/15/99
LABORATORY ID: 990830-06 990830-04 990830-02 990830-20
QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 75.0 % 80.0 % 75.0 % 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

ACENAPHTHENE 1100 u 110 u 1700 u 490 u
ACENAPHTHYLENE 2200 U 210 u 3300 U 980 U
ANTHRACENE 680 40 2000 800
BENZO(A)ANTHRACENE 3700 200 6800 2000
BENZO(A)PYRENE 2600 210 5700 2000
BENZO(B)FLUORANTHENE 3200 180 6500 2100
BENZO(G,H,)PERYLENE 2700 100 4400 1300
BENZO(K)FLUORANTHENE 1700 54 2900 1200
CHRYSENE 4000 i 210 7600 2200
DIBENZO(A H)ANTHRACENE 110 J i P |21 U 240 J CP |200
FLUORANTHENE 7900 ‘ 480 20000 5600
FLUORENE 220 U 21 U 330 U 390
INDENO(1,2,3-CD)PYRENE 1600 99 2800 970
NAPHTHALENE 1100 U 110 V] 1700 ] 490 u
PHENANTHRENE 3200 { 210 8900 3700

PYRENE 6900 | 370 17000 5200




CTO252 - NAWC WARMINSTER

SOIL DATA

CEIMIC CORPORATION Page 3
SDG: 990830

SAMPLE NUMBER: SD-13-01Q SD-21-01Q

SAMPLE DATE: 09/15/99 09/15/99 I I
LABORATORY ID: 990830-18 990830-16

QC_TYPE: NORMAL NORMAL

% SOLIDS: 79.0 % 81.0% 1000 % 100.0 %
UNITS: UG/KG UG/KG

FIELD DUPLICATE OF:

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

POLYNUCLEAR AROMATIC HYDROCARBONS

ACENAPHTHENE 110 U 100 U

ACENAPHTHYLENE 210 V] 200 U

ANTHRACENE 120 72

BENZO(A)ANTHRACENE 640 420

BENZO(A)PYRENE 640 460

BENZO(B)FLUORANTHENE 670 430

BENZO(G,H,)PERYLENE 680 360

BENZO(K)FLUORANTHENE 360 120

CHRYSENE 670 480

DIBENZO(A , H)ANTHRACENE 34 83

FLUORANTHENE 1300 990

FLUORENE 21 V] 20 U

INDENO(1,2,3-CD)PYRENE 420 250

NAPHTHALENE 110 [V] 100 [V]

PHENANTHRENE 590 400

PYRENE 1100 800




CTO252 - NAWC WARMINSTER

WATER DATA
CEIMIC CORPORATION Page 1
SDG: 990830
SAMPLE NUMBER: SW-03-01Q SW-06-01Q SW-08-01Q SW-08-01Q
SAMPLE DATE: 09/14/99 09/14/99 09/14/99 09/14/99
LABORATORY ID: 990830-11 990830-07 990830-05 990830-03
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 00% 0.0% 0.0% 0.0%
UNITS: UG/L UG/L UGIL UG/L
FIELD DUPLICATE OF:

RESULT QUAL CODE|RESULT QUAL CODE |RESULT QUAL RESULT QUAL CODE
POLYNUCLEAR AROMATIC HYDROCARBONS
ACENAPHTHENE 05 u 0.5 U 0.5 u 0.5 u
ACENAPHTHYLENE 1 [¥) 1 U 1 U 1 U
ANTHRACENE 0.05 U 0.05 U 0.05 U 0.05 U
BENZO(A)ANTHRACENE 0.05 U 0.05 U 0.05 U 0.05 U
BENZO(A)PYRENE 0.05 u 0.05 U 0.05 U 0.05 u
BENZO(B)FLUORANTHENE 0.1 u 0.1 V] 0.1 V) 0.1 U
BENZO(G,H,)PERYLENE 0.1 U 0.1 U 0.1 U 0.1 U
BENZO(K)FLUORANTHENE 0.05 [¥) 0.05 U 0.05 U 0.05 U
CHRYSENE 0.05 U 0.05 [¥) 0.05 U] 0.05 U
DIBENZO(A H)JANTHRACENE 0.025 U 0.025 U 0.025 U 0.025 U
FLUORANTHENE 0.1 U 0.1 U 0.1 U 0.1 U
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 05 V) 05 U 05 U
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 2
SDG: 990830

SAMPLE NUMBER: SW-11-01Q SW-12-01Q SW-13-01Q

SAMPLE DATE: 09/14/99 09/15/99 09/15/99 11

LABORATORY ID: 990830-01 990830-19 990830-17

QC_TYPE: NORMAL NORMAL NORMAL

% SOLIDS: 0.0% 0.0% 0.0% 100.0 %

UNITS: UG/L UG/L UG/L

FIELD DUPLICATE OF:

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

POLYNUCLEAR AROMATIC HYDROCARBONS

ACENAPHTHENE 0.5 U 0.5 U 0.5 U !

ACENAPHTHYLENE 1 u 1 U 1 U

ANTHRACENE 0.05 U 0.05 U 0.05 U

BENZO(A)ANTHRACENE 0.05 U 0.05 u 0.05 U

BENZO(A)PYRENE 0.05 u 0.05 U 0.05 u

BENZO(B)FLUORANTHENE 0.1 V] 0.1 U 0.1 u

BENZO(G,H,)PERYLENE 0.1 U 0.1 U 0.1 1]

BENZO(K)FLUORANTHENE 0.05 u 0.05 u 0.05 [¥]

CHRYSENE 0.05 U 0.05 U 0.05 u

DIBENZO(A,H)ANTHRACENE 0.025 u 0.025 U 0.025 U i
FLUORANTHENE 0.1 V] 0.1 V] 0.1 [§]

FLUORENE 0.1 U 0.1 u 0.1 [¥)

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

NAPHTHALENE 0.5 U 0.5 u 0.5 u

PHENANTHRENE 0.05 ] 0.05 U 0.05 U

PYRENE 0.05 U 0.05 V) 0.05 U
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Project No.
October 7,

Attention:

Garth Glenn
TetraTech NUS
600 Clark Avenue,
King of Prussia,

SOIL LABORATORY TEST REPORT 9-6

Suite 3
PA 19406-1433

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

Warminster,

Samples Received:

Testing Completed:

Particle-Size Analysis
(Sieve and Hydrometer)

Results:

The

On 9/20/99 -
SD-01-01Q to SD-13-01Q.

14 jar samples, designated

(See attached Work Order)

Standard

D422

results of the particle-size analysis are graphically

depicted on the attached gradation curves. Also enclosed is

the hard

JWR:lcw

Fax (610) 688-8143

copy date package.
this report, please call.

If you have any questions about

Sincerely,

Jeffrey W. Rosengarten
Geotechnical Engineer

6 Berkeley Road, Devon, PA 19333-1397 . (610) 688-8517

www.valieyforgelabs.com * engineers@valleyforgelabs.com



CHAIN OF CUSTODY RECORD

SITE NAME:

PROJECT NO.:
6ce83 LTo 253 PARE armrins Fer “‘p
SAMPLERS (SIGNATURE): cﬂg?‘. ‘?‘ ! -
STﬁﬁﬂ::ﬁm comp | GRaB STATION LOCATION TAERS
Wihog) 1240 | sp-y-018 [ ]
iy | 1413 V | sp-02-0ia ! !
iy\ivaa v | sp-98-0I18 ! |
74k 190 V | sn-06-0i8 ! |
/i) 1625 v 1sp ~0s-01Q [ | .
Gue| 1710 v |sn-03-018 ! |
/454910430 v 150-43-018 I I
Wg|so0s v sp-12-0la J | \
s} tos0 v |sp-10-018 l (
Ylistggl 1115~ / sp-07 - O1lQ ) |
11steg| 100 v sp-o4-01Q / |
08¢ 1430 V' |sp-0z-018 L
9yl 1453 V |sp-01-pla z |2
RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY(SIGNATURE):
M ﬁ/% 7 : |
RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY {SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY{SIGNATURE):

RELINQUISHED BY {SIGNATURE):

DATE / TIME:

(SIGNATURE):

RECEIVED FOR LABORATQRY BY

DATE / TIME: | REMARKS: 54, ppcer V¢ Ledcrnl EXpress
| Al o 10817 &2/ 759

Order No. 70440 (0693)




UNIFIED SOIL CLASSIFICATION

GRAVEL SAND
COBBLES COARSE | FINE COARSE|  MEDIUM | Pne SILT OR CLAY
U.S. SII;VE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER
3 3/4 3/B 4 10 20 40 60 140 200
100 ﬁ 0

80 K 20
. _
m \
&
=
g X
ol
= 80 40
&
Z
[7)]
/2]
<
[a )
£ 40 60
Z .
O
m \
&
o kk

20 \\ 80

-29\5\59\
O Ké N ey . 100
ey T AT T L] llll_l'—ll L IPlllli Ll T’Vllfl T T |l|l||7 T ol
1083 102 10 1 10! 108 103

GRAIN SIZE IN MILLIMETER

DEPTH g..L PI
SYMBOL BORING (ft) %) (%) DESCRIPTION

PERCENT RETAINED BY WEIGHT

O SD01-01Q Well~Groded Gravel w/ Sand (GW, visual)
O SD0O1~-01Q Well-Graded Gravel w/ Sand (GW, visual)
Remark :
Project No. 99183 NAWC Warminster, PA

Valley Forge

Laboratories, Inc.| GRAIN SIZE DISTRIBUTION 10/1/99




UNIFIED SOIL CLASSIFICATION

GRAVEL SAND
COBBLES COARSE | FINE coarse]  MEDIUM | FINE SILT Ok CLAY
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

80 20
- E\
o
C
=
>
m 80 40
o \
% X
<: .
) \ \
E 40 \ 60
: \ X
=
=i
) \

20 \\ 80

l3|||l 1 L ‘llzlll i T L) ||||||I T ]'llll! L) L ¥ “lllll 13 13 L |Tlé-( o N/ —3
10 10 10 1 10 10 10

GRAIN SIZE IN MILLIMETER

DEPTH g..ls FI
SYMBOL BORING (ft) (= %) DESCRIPTION

PERCENT RETAINED BY WEIGHT

O SD02-01Q
g SD03-01Q

Remark :

Well-Graded Sand w/ Gravel (SW, visual)
Well—Graded Sand w/ Silt & Gravel (SW—SM, visual)

Project No. 89183 NAWC Warminster, PA

Valley Forge

Laboratories, Inc.| GRAIN SIZE DISTRIBUTION 1o0/1/99




UNIFIED SOIL CLASSIFICATION

GRAVEL SAND
COBBLES COARSE | FINE |coarse] MEDIUM |  FINE SILT OR CLAY
US. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER
3 3/43/8 4 10 20 40 60 140 200
100 =\ 0
\\

80 20
=
oo
S
=
=
>
m 60 40
o
E \
n
0
<
o yi\
Z 40 60
=
&}
: \
=
2y \ﬁx

20 80

100
O |1ér|l T T v lllé‘l’l‘f‘r T ll|lT! U T Illlll( t 1 rl\lllil 1 T I—l_llzl $$ —3
10 10 10 1 10 10 10

SYMBOL BORING

GRAIN SIZE IN MILLIMETER

DEPTH LL PI
() (%) (%) DESCRIPTION

PERCENT RETAINED BY WEIGHT

O SD04-01Q Well-Graded Sand w/ Gravel (SW, visual)
O SD05-01Q Well—Graded Sand w/ Silt & Graovel (SW—SM, visual)
Remark :
Project No. 99183 NAWC Warminster

Valley Forge

Laboratories, Inc.| GRAIN SIZE DISTRIBUTION 10/6/99




UNIFIED SOIL CLASSIFICATION

GRAVEL SAND
COBBLES COARSE | FINE |coRsE] MEDIUM |  FINE SILT OR CLAY
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 R 0

~ 80 R 20 E
= &)
1< =
=

= \ i
> m
QP 80 40 -
&} <3
& \ =
1%5] <
2 =
A \ =
E 40 0 60 E
&= 25
2 \ :
A \ o

20 80
3 f\
\ *
T
100
O “é" l“a'"’ ! ' PR preeTre ! I”‘l"‘ ! l"z'_’ s %1_3
10 10 10 1 10 10 10
GRAIN SIZE IN MILLIMETER
DEPTH
SYMBOL BORING ft) (I;‘F) gs DESCRIPTION
O SD06-01Q Weli—Gradéd Sand w/ Gravel (SW, visual)
[ SD07-01Q Well-Graded Sand w/ Sitt & Gravel (SW, visual)
Remark :

.

Project No. 89183

NAWC Warminster

Valley Forge
Laboratories, Inc.

GRAIN SIZE DISTRIBUTION

10/6,/99




UNIFIED SOIL CLASSIFICATION

GRAVEL SAND
COBBLES COARSE | FINE cOARSE| MEDIUM |  FINE SILT OR CLAY
U.S. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER
3 3/43/8 4 10 20 40 80 140 200
100 % D ;\6 0
80 \ 20
: \ \
S R \
g NER!
>
m 80 40
: )
Z
75
n
<
S 40 ' 60
O
: \
&3
) \
20 \ &{\Q 80
- v\&&&
0 ;\S"&ng&z@ 100
iy T T ll[f‘ T 1 T 7 PET VT T "Iilll T L} i LU AR AL T 1 ‘!‘1‘ 1 T
10° 10°% 10 1 10! 1072 10

GRAIN SIZE IN MILLIMETER

DEPTH

% PI
SYMBOL BORING (ft) % (%) DESCRIPTION

O SDO8-01Q
0 SDOS-01Q

Remark :

PERCENT RETAINED BY WEIGHT

Silty Sand” (SM, visual)

Well—Graded Sand w/ Silt & Gravel (SW-SM, visual)

Project No. 98183 NAWC Warminster

Valley Forge

Laboratories. Inc.| GRAIN SIZE DISTRIBUTION 10/6/99




UNIFIED SOIL CLASSIFICATION

COBBLES CRAVEL SAND SILT OR CLAY
COARSE | FINE [coarse] MEDIUM |  FINE
US. SIEVE SIZE IN INCHES U.S. STANDARD SIEVE No. HYDROMETER
3 3/4 3/8 4 10 20 40 80 140 200
100 S5 0

80 K Q 20
=
m \
S
=
o
m 80 40
&)
E \
0
< 3\\
=y
Z 40 X 60
=
E \

20 R \L\ 80

]
100
o |Ialll] ) Ll I‘léll| T ‘llll]l ¥ xl‘l]ll T ¥ ll|lllll v T Illl|$‘4] _3
10 10 10 1 10 10° 10

SYMBOL BORING

GRAIN SIZE IN MILLIMETER

DEPTH LL I
Fft) (%) é) DESCRIPTION

PERCENT RETAINED BY WEIGHT

O] SD10-01Q
d SD11-01Q

Remark :

Poorly—Graded Sand w/ Silt & Grave! (SP—SM, vis.)
Poorly~Graded Sand w/ Silt & Gravel (SP-SM, vis.)

Project No. 99183

NAWC Warminster

Valley Forge

Laboratories, Inc.

GRAIN SIZE DISTRIBUTION

10/6/99




UNIFIED SOIL CLASSIFICATION

GRAVEL SAND
COBBLES COARSE | FINE |coARse| MEDIUM |  FINE SILT OR CLAY
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
3

80 20
[
m .
< \
=
=
)
m 80 40
[do]
E \
w0
[/p)
= \
£ 40 K 60
=
&)
: \
=
a, \

20 80

\
0 T __ | _|100
L L L 1] L S L L T ]llll T 1 Illllll 13 1] |||(lil’l L3 |lil_r T/ [y
10° 102 10 1 107! 107 10°

SYMBOL BORING

GRAIN SIZE IN MILLIMETER

DEPTH LL PI
(ft) (2) (%) DESCRIPTION

PERCENT RETAINED BY WEIGHT

O SD12-01Q
O SD13-01Q

Remark :

Poorly—Graded Sand w/ Gravel (SP, visual)
Weli—Graded Saond w/ Silt & Grovel (SW—SM, visual)

Project No. 99183

NAWC Warminster

Valley Forge

Laboratories, Inc.| GRAIN SIZE DISTRIBUTION 10/6/99




bt R e R R e b b e e R b e b R e b e b R b e b e R R R T e

r S EOSOF T L[R/AGRAINI HYDROMETER ANALYEIZ (ABTHM 131-H) OUTFUT SCREEN H
LHRREANMAENAREA RN RSN RER R RENREAREAREEAN QRSN AR MRS RS
: Curve No. 1 EBoring SDO1-010 " Depth (ft) H
: Bpecific Gravity of Soil 270 =2 Temperature Composite H
1 Weight of Airdry Bail (g2 37.73 3 (Centigrade) Corvection :
: HWet Weight of Soil + Tare (gl Q.00 3 17.32 1.0045 z
: Dry Weight of Soil + Tare (gl . 0. 00 3 22,0 1.0035 H
H Weight of Tare £qg) .00 hed 3,0 1. 0070 s
FRDDDDDDDDDRDRDDDDDDDDDRDDRRDDDDDDDDRDDDDDDDDDRDADDDDRDDDRDDDRRRDRDRRDDRPDDRDDDDDDDS
: Time (min?) Temp. (Cent.) FReading GHrain Size (mm) % Fassing By WE. H
H 2.0 23.1 1.0055 0.0347 0.9 z
H 5.0 25.1 1.0045 O.0222 0.3 H
H 15.0 23.1 1.0042 0.0128 0.4 :
: 20.0 25.4 1.0040 0. 0091 0.4 :
H TS.0 23.4 1.0035 0.0058 0.2 z
- 276.0 2E.E& 1.0032 0. 00320 0.2 H
: 1790.0 EIC I 1.0032 O. 001> 0.0 x
H 0.0 Q.0 0. Q000 0, QOO0 Q.0 IMdMAsnnannnge
H 0.0 0,0 Q. Q000 O OO00 0.0 : Press [ESC]
z 0.0 0.0 O, 0000 0. 0000 0.0 = to z
H 0.0 0.0 0. 0000 0L 0000 0.0 2 continue ...z
: 0.0 0.0 0. 0000 Q. 0000 0.0 3 arsdl H
Hul MR nnannnnhniinndnngnidindenbdddidnndnnininadaindinin g I nn R i

b T d bt R R b R R e R R R b R Bl b e R R R b b b b e R R b R R b R R R R R R B B

s T EQSOFT [R/GRAIN] SIEVE ANALYSIS (ASTM D-422-63) OUTFUT SCREEN z
R LR R B R R B L e e B B R B R R B B R B R e bt b
: Curve Noo 1 Boring SDO1-018 Depth (ft2 z
GORRODPDRDDRRIRDRDRDRDDRDRDPDRDORRDDDDRDDRDRDRDDDRRDIDRDDDRDDDRDDPDDRDRRDDDPRDRDDDDDDS
: Total Weight of Dry Scil For Coarse Sieve 570.100 z
: Total Weight of Dry Soil For Fine Sieve : 37.750 H
: Sieve No, For Coarse/Fine Sieve Split 10 H
GRDRPDDRDDODDRDRIDDDDRRDRDDODDDDDDRDDDDEDDDDDDRDDEDDDDDDDDDDDRDDDIDDDDRDDDDDDDRDRDS
: U.S8. Sieve Cumul., Wt. % Fassing & U.8. Sieve Cumul. Wt. % Passing:
H Size/Nz. FRetained (agm? By Wt. 3 Size/No. Fetained f{am? By Wt.
53 2.0 Cinmch? 0,000 0.0 S # 1€ 1.18 mm? 0. 000 0.0 H
: 2.0 {incho Q. 000 G 2 # 20 ¢0.85 mm) 18.810 3.9
s 1.5 (finmch?y O, 000 0.0 S H 30 (O.80 mm) O OO0 0,0 4
1 1.0 dimcho 0. 000 G.0 3 # 40 (0.428mml 25.330 2.5 s
1 /4 (inch? 78. 150 BE. 3 2 # 950 (0.200mm). Q. 000 0.0 2
: /B (inch? 292.830 48. 6 2 # &0 (0.Z250mm) 28. 140 2.0 s
;o 404, T7S mm) 43, 030 3.9 g # 10000,.150mm) 0. 000 QLD s
: # BOZ.2B mmo 0,000 0.0 I 8 14000,.106mm) 20,360 1.9 =
p #10G02.00 mm) m2E.110 i I O# ZO0L0.075mm 21.200 1.3

LHRMRERE R MRS E R R EROR R RN R R HMHNMFNH“”FMH“*“H'
5 Fress [EEC] to continue ... a.sdl

Hit i E E M FHMMM#MHHH%MNHMMMHHM#HMMMMMMMMMMMHHMMHMMMMMHMMMMMMMMMMMMMMMMMMHMMMHMMHH&



WL L e e e e e e e R R E R B L e b b b e e b b b e B
: 3 EO0SOF T C[R/AGRAINI HYDROMETER ANALYZSIS (ABTM 151-H) OUTFUT BCREEEM :
bR e R R R R R R R R R R R A e b R R R R b e R e R R i
+ Curve Noo 2 Boring S5D01-010 3 Depth ¢ft> :
: Specific Gravity of Soil 2.70 3 Temperature Composite 1
: Weight of Alirdry Scocil rgd 8. 28 ") (Centigrade) Correction z
: Wet Weiaght of Soil + Tare (gl Q.00 3 17.3 1.0045 z
: Dry Weight of Soil + Tare (g2 0,00 3 IL.U 1.003% H
: Weight of Tare (qy 0. 00 3 9.0 1. 0020 s
GDWUDPDEDDDDDPDDDPDPDDPDﬂD”DDPDD7BDUDDDPDPPDDADDWDﬂ?DDDDPPDODDDDDDDDPDDDDUDDDD 5
: Time (min) Temp. (Cent.? FHeading Grain Size (mm) % FPassing By Wt. H
: 2.0 23.9 1.0110 00,0338 Zed H
- 2.0 23.79 1.0030 0.021&6 1.8 H
H 17.5 23.9 1.0070 00,0118 1.2 H
: 33.0 hu.e S 1L O0ES C 0L 0086 1.0 :
: £5.0 23.9 1.0057 0.0062 0.8 H
: 240.0 23.9 1.0047 . 0, 0032 0.5 H
: 1484, 0 24,2 1.0040 0.0013 0.3 H
i 0.0 0.0 Q. 0000 Q. 0000 Q0.0 IMuuNnnnnnngs
H 0.0 0.0 0. 0000 Q. D000 0.0 : Fress [ESC]Y
H 0.0 0.0 0. 0000 0. 0000 0.0 3 ta 3
: Q.0 0.0 0. 0000 Q. 0000 0.0 2 continue ...:
: 0.0 Q.0 Q. 0000 Q. 0000 0.0 2 a:rsdl -
H

bt b b b A R Rt b R bt R e b b b b b b b R e B i b b b R L L b R b T a

THERHRRNEN RN NN RNNNAH I HRRRRRNRRANARNHHR R0 R0 R0 NERNRNH RN RN RANRR RS8N ;

: GEOSOFT [R/GRAIN] SIEVE ANALYSIS <(ASTM D-42ZZ-£2) QUTRUT SCREEN H
'MﬂMMMMHHMMMMMMMHMHMMMMMMMMMMMMMMMMMMMMMMMMMHMMMHHMMMMMHMMMMMMMMMMMMHHMMMMMHMMMQ
z Curve No. = Boring SDO1—-010 Depth (ft?

cry DDDDDDDDDDDDDDPDDDDDDDDDDDDDDDDDEDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDEDDDDDDDDDDa
: Total Weight of Dry Soil For Coarse Sieve 22.230 H
H Total Weight of Dry Soil For Fine  Sieve €8. 280 H
: Sieve No. For Coarse/Fine Sieve Split 10 H
GRRDDDDDDDDDRDDPRRDDDDDDDDDRDD DD DDDDDDDPEDD DD DD DD RD DD D DD DD DR DD DD DD RR DD DD DDDDDS
: U.S8. Sieve Cumul. Wt. % Fassing 2 U.S. Sieve Cumul. Wt. % Fassing:
H Sire/Nao. Fetained (gm) By Wt. 2 Size/No. Fetained (gml By Wt. :
3 3.0 ¢inch? 0. 000 0.0 S # 16 (1.18 mm? 0. 000 0.0 3
: 2.0 finch) 0. 000 0.0 S # 20 (0.8% mmd 28.850 7.9 =
: 1.5 (inch) 0. 000 0,0 3 # 320 (0O.&0 mm? 0. 000 0.0 H
1 1.0 Cinch? 23.470 6.2 S # 40 (0.425mm2 40,560 S.2 =
: 3/4 cimch? 85.470 8.3 2 # S0 (0.300mm) Q. 000 0.0
: 3/8 finch? 228.110 47.8 2 # &0 (0.250mm) 45,840 4.2 =
s H 444,75 mm? 461,220 2T.3 2 # 10000, 150mm? 0. 000 0.0 3
: B 82,38 mm2 0, 000 0.0 2 # 1400, 106mm) SO.160 ) 2. :
: H100Z,00 mm) S41.300 12.9 2 # Z200M0.075mm) 51.490 2.2 oz
LEMMMRERNREERMRE RN RN RREBOERNR RN RSN R S S
: Fress L[ESCI to continue ... arsdl :
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THM BRI M LRI ML BT I M 100 0 R B TR M M L 9 B D L T M M TR M B R MM M M M R I L B B O M I R T 5
: 53 EOCESE0F T L[R/AGRAINI HYDROMETER ANALYSIS (ASTM 1S1-H) QUTFUT SCREEN H
st b b R e R R R A R R e e R R e B e e =

o Curwve No. 1 EBoring S5DOz-01@ 2 Depth (ft) :
: Specific Gravity of Soil 2.70 3 Temperature Composite H
: Weight of Airdry Soil (=B EXNE L) g (Centigrade> Correction H
: Wet Weight of Boil + Tare gl 0. 00 2 17.3 1.0045 H
: Dry Weight of Scil + Tare (g Q. Q0 g 2E.0 1.0035 :
: Weight of Tare £g) ) 0. 00 2 =g, 0 1. 0020 :
EPPPPDPDDDDLDPDPPPDP“PDDDDDDDDDDDUQFPWWPDDDPPADD”D“WDDP1D¢PDPnPPDDnDDD°DDnDDDD DS
: Time (min) Temp. (Cent.) FReading Grain Size (mm) % Fassing By Wt. z
: 2.0 25.0 1.0080 0.0340 1.7 :
: 5.0 25.0 1.0085 0.0218 1.2 :
: 15.0 23.1 1.0035 0.0L27 0.9 :
H S0.0 25.3 1.0050 0. 0030 0.7 H
: &0 0 Z25. 9 1.0042 0, 0064 0.5 z
: 240.0 6.4 1.0031 Q. 0032 Q0.2 z
H 1771.0 23.9 1.0030 0.0012 ~-0.1 z
H 0,0 Q.0 0. 0000 0. Q000 OO THRURARNNAKNSONNS
: 0.0 0.0 0. 0000 Q. 0000 0.0 2 FPress [ESC] 2
H 0.0 0.0 0, 0000 Q. 0000 0.0 2 to g
H 0.0 0.0 Q. 0000 Q. QOO0 0.0 ¢z continue ...:
H 0.0 Q.0 0. 0000 0. 0000 0.0 2 arsd2 s
bt b R R b b b bt R L R R B R R B R B B E o e R e L P R T e Ry

R R R R L L R R P B R R R R R P PR TR

: G EOSOFT [R/GRAINI SIEVE ANALYSIS (ASTM D-422-63) QUTFUT SCREEN H
:HMMHMMMMMMHMMMMMHMMHMMMHMMMHMMMMMMMHﬂMMHﬁHHHMMHMMHMMMMHMMMMMMMMMMMMHMHM#HHMMMH?
H Curve Noo 1 Boring SDOZ-01R Depth (ft) H
GDDDDDDnUDDDDDDDDDDDDDPDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDFWD ns
H Total Weight of Dry Soil For Coarse Sieve 647.460 H
H Total Weight of Dry Sail For Fine Sieve 3. 440 H
H Sieve No. For Coarse/Fine Sieve Split 10 H
ERDRDDRRDDDRDDDRDDDDDDDD DD PP P DD PR DD DD DDED D DR DD D DD DD DD D DR DD DD DD D DD DD DD DDDDDDDDDDS
: U.5. Bieve Cumul. Wt. % Fassing & U.5. Sieve Cumul. Wt. Z Passing:
H Size/Na, Eetained (gm) By Wt. & Size/No. Fetained (gm) By Wt. =
: 2.0 {inch? 0, OO0 0,0 2 # 16 €1.18 mm) 0, 000 Q.0 =
: 2.0 tinchil 2, 200 0.0 S # 20 (0.BS mm) S52.720 1.0 H
+ 1.8 finch) 0, QOO0 0.0 2 #‘SQ COLED mm) Q. 000 Q.0 s
: 1.0 Cinch) . 0,000 0.0 7 # 40 (Q.425mm? 2,250 5.8 H
: 3/4 (imch? 10,320 98. 4 g # S0 (0.300mmd Q. 000 Q.0 H
1 2/8 (inch) 1”’ A0 79.0 F # &0 (O.250mm) 79.650 4,2 :
: # 403,75 mm? 3.680 1.6 2 H# 10040.150mm? 0, QOO0 Q.0 H
: # 802,28 mm) 0. 000 0.0 S # 140¢0,.10&6mm? 84.730 2.1
: #1002, 00 mm) S09.870 21.3 F # 20000.075mm) B85. 250 2.9 2
LMBMENERRE RSN FFWWMHMHMGMMNWHMMW TR MR MR RN RN R R RS
: Fress [ESCI to continue ... azsdZ :
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LR L L R R b e R s b b B R b b R b e b b R b R e B e b e R et B b R R e B
5EO0SOF T L[RAGRAINI HYDROMETER AMALYSIS (ASTM 151-H) QUTPUT SCREEN

i%WMMWMMHWWMHMHHWMHWMMHMHMHMHWHMMMMMMMMMMMHMWO:ﬁMMWﬁMMWHMMM THM NN AR R
: Curve No.o 2 Boring SDOZ-010 3 Depth oft) H
: Specific Gravity of Soil 2.70 3 Temperaturs Composite H
: Weight of Airdry Qoil tgo g6, 22 2 (Centigrads) Corvection H
: Wet Weight of Szil + Tare {g? Q.00 3 17.35 1.0045 :
: Dry Weight of Soil + Tare (g» 0.00 2 22.0 1.0035 :
: Weight of Tare (g Q.00 2 23.0 1.0020 z
SORDRDDD DR DD DR DD DD DDDDDDRDDPDDRDDDDDDDDDARDDPRDDDDDRDDRR DR DL RRDRDRRRDRBDRDRS
: Time (min) Temp. (Cent.?) Reading Grain Size (mm? % Fassing By Wt. H
: 2.0 25.3 1.0110 0.0329 7.1 '
: S.0 25.3 1.0093 Q.0212 5.7 H
: 15.0 25.3 1.0076 0.0124 S :
H 30.0 29.4 1.0065 0., 0089 3.2 :
: 0.0 25.6 1.0060 0. 0063 = :
3 286. 0 2&6.7 1.0042 Q. 0029 1.5 :
H 1795.0 23. 1.0040 Q.0012 0.8 2
H 0.0 Q.0 Q. 0000 Q. 0000 Q.0 THHNMMRARENNES
H 0.0 0,0 0, 0000 0L Q000 0.0 2 Press [ESC] :
H 0.0 0.0 O, 0000 0, 0000 0.0 3 to 3
H 0.0 0.0 0. 0000 Q, 0000 0.0 2 cantinue ...:
H 0.0 0.0 Q. 0000 0. 0000 0.0 1 arsd2 z

El b b R b e b e b e b b b f b el bl b b B Rt e b b R b B b b R b e d b

W e R e R L PR PV PP EEEEEEE

: GEOSOFT [R/GRAINI SIEVE ANALYSIS (ASTM D-422-6£3) OUTFUT SCREEN H
MR RanRnndRnaanindninRadManRannia Rt il ane
H Curve No. 2 Boring Shaz—-01k Depth (ft? H
SRRRRDRDRPRDDRRDRRDRRRDPDRDDRDRDDDRDRDRRDDIRDORRDIRRRDRDDDRDRDRDDDDDDIRDDDDDDIDDDRDS
H Total Weight of Dry Soil For Coarse Sieve 440,960 z
H Tmtal Weight of Dry Socil For Fine Sieve IE. 220 z
: Sieve Nao. For Coarse/Fine Sieve Split 10 H
GRDRRDRDDDRRDDDDDRNDDRDDDRDRDRDDDD DRI DEDDDDIDDDDP DD DR DDDDRDRDDDRRDDRDDRDRDDRDDDDDRDS
: U.8. Sieve Cumul. Wt. % Passing &8 U.S. Sieve Cumul. Wt. % Passing:
: Size/No. Fetained f(gml By Wt. 3 Size/No. Fetained f(gm? By Wt. =
1 2.0 Cinch? Q. 000 0.0 S # 1& (1.18 mmd O, 000 0,0 H
: 2.0 dinch? Q. 000 0.0 S # 20 (0.85 mm? 30.390 35.2 =
; 1.9 (inch? 0. 000 0.0 2 # 20 (0.0 mm) 0. 000 0,0 4
: 1.0 (inch? 0,000 Q.0 3 # 40 (D.425mmy SZ.9%0 23.39 =
: 374 dinchy. 8.380 28. 0 Z # S0 (0,.300mm? 0,000 0.0 2
: 2/8 f{inch? 43,010 0, ¢ Z # 60 (0.250mm? £5.380 1e.8
: # 404,75 mmd 29, BRO 77 .4 2 # 10000.150mm? 0, QOO0 Q.0 =
: # B(Z.Z28 mm) 0,000 0.0 F # 14000, 108Emm?2 7E.720 1o.&
: #H10CZ.00 mm? 208, 800 SZLE 2 # 200(0,07Smm? 78.720 3.E =
_HﬁMMMMW“ ot R e b b B b b b b R b e e b b b b b b b e b b b R R R b sl R b R b da R T
: Fress [ESECI to continue ... arsds z
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EHHHrMMMHMHHHHHHMHMMHMMMMMMHMMMMMHMMMMHMHHMMHMMMMHMMHHMMHMHHHMﬁMMMMMMMMMMMHMMHH:

S EO0S0F T L[R/ARAINI HYDROMETER ANALYSIS (ASTM 131-H: QUTPUT SCREEN 5
LHEMBANBARARSMSARAEARRRRRE RO AR RN RN R RSN RN S
;5 Curve Moo 1 Boring SDO4-010 3 Depth (ft2 z
; Bpecific Gravity of Soil 2070 2 Temperature Composite H
: Weight of Airdry Soil gl 98.E£32 2 (Centigradel Correction :
: Wet Weight of Swil + Tare (gl 0. 00 = 17.2 1.0045 :
: Dry Weight of Socil + Tare (gl - 0.00 = 22,0 1.0025 H
s Weight of Tare gl Q.00 3 Z29.0 1.0020 :
GO DD DR D DR DD DR DR D D DD DR D D DO D DR DD ADD DD DDD DD DD DD RRRRRDDDDRRD IR DD S
r Time (min? Temp. (Cent.? Reading Grain Size (mm) Y Fassing By Wt. :
H 2.0 22,5 1.0080 0. 03246 3.4 H
: 5.0 23.9 1.0071 0. 0221 2.8 z
H 15.0 23.6 1.00860 Q.0129 2.0 H
H 31.0 3.6 11,0055 0. Q030 1.7 H
H €1.0 23. 1.0043 0.0064 1.2 H
H 250.0 23.8 1.0042 0. 0032 0.8 H
: 1440,.0 z3. 1.00327 0.0013 0. H
s 0.0 0.0 0. 0000 0. 0000 0.0 IMNMMMRRnnnns
: 0.0 0.0 Q. 0000 0. 0000 0.0 z FPress [ESCT
: 0.0 0.0 0. 0000 O, Q000 0.0 = to z
: 0.0 0.0 0. 0000 0. QOO0 0.0 ¢z continue ...:
: Q.0 Q.0 Q. Q000 Q..0000 0.0 = arsdd H
e LR R P L A e R e R R L R L b R b R R R T R

WL LR R B R R R R R R R b R R d b b R R R R R R v e R R R b b s b

: G EOSOCFT [R/GRAINI SIEVE ANALYSIS <(ASTM D-422-6£3) OQUTFUT SCREEN H
e R R R B R B R b R e e E R e B e e e b b e R b s b b e T
H Curve No.o 1 Boring SDO4-010 Depth ¢(fto z
SPDDDDDRDDDRRPPRPRDDDDDDDRPDRDDDDDRDDDDDDDDPDDDDDDDDDDDDDDDDRIDDDDDDDDDDDDDDDDDS
H Total Weight of Dry Soil For Coarse Sieve E47.570 z
z Total Weight of Dry Sodil For Fine Sieve 98. 630 :
: Sieve No. For Coarse/Fine Sieve Split 10 :
SDDRDDDDDDRRRDDDPRD DD R PRI DRDR DD PP DDDEDDDRD P PP DDPDDDRDPDDDRDDDDDDRRDDDRRDDPDDDDS
: U.S. Bieve Cumul. WE. %4 Passing & U.8. Sieve Cumul. Wt. % Fassing:
H Size/No. Fetained {(gm? By Wt. 2 Size/Nao. Fetained (gm3 By Wt. :
;3 3.0 dincho 0, QOO0 0,0 2 # 16 (1.18 mm? Qe 00 D00
: 2.0 finch? G, Q00 .0 S #% 20 (0D.285 mmd 44,510 9.1 2
: 1.5 (inch? 0,000 0.0 2 # 30 (O.&0 mm) Q. Q00 0.0 H
: 1.0 {inmch? 0, 000 Q.0 S # 40 (0.423mm?) £8.430 13.¢ H
: 3/4 {inch 0,000 0,0 S # S50 (0.200mmd 0L 000 0.0 2
: 378 {inch? 3.970 20,1 3 # &0 (0,.250mml 78.870 8.8
: # 44,75 mm? 185.780 71.32 2 # 10040,150mm) 0, 000 0.0 3
: # 2C2.28 mmo 0. 000 0.0 3 # 14000.108mm) 85.010 S.& oz
: H10(Z.00 mm? 2632, ZE0 42,2 2 # 2O0C0.07Smm) g87.320 S.00 2
L LR e e B i e e e B P R L B R A b b L R Rl bt e
: Fress [EBCI to continue ... a:=d4d :
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At gian e s

e P e e L R B P R A R R B R LB R B B R R e i
EEO0SOFT [R/AGRAINI HYDROMETER ANALYSIS (ASTHM 151-H) QUTFUT SCREEN H
B L L e e e e R R e R R R R R el b b b b R e e R R e B R A b R B b
. Curve No. 2 Boring SDOS-01L I Depth (ft) 4
Specific Gravity of 8Saoil 2. 70 =z Temperature Composite :
Weight of Airdry Soil tgi 102,33 2 (Centigrade? Covrrection H
Wet Weioht of Soil + Tare (g 0. 00 3 17.3 1.0045 z
Dry Weight of Soil + Tare (gl 0.00 z 2.0 1.0035 z

¢ Weight of Tare (gl 0.00 2 29,0 1.0020 z
DD DD PR D DD DD DD DR DD DR DR PR PR DD DR DD DR R P DAR DR D DRI D DD DRIDRDDRRPRRRDRDDDDDDDS
Time (min? Temp. (Cent.? FReading Grain Size (mm) % Fassing By Wt. F
2.0 25.3 1.0080 0, 03353 3.7 :

5.0 25.3 1.0070 Q. 0Z16 3.0 :

: 15,0 25.3 1. 0080 Q.0126 2,3 : :
: 0.0 25.4 1.0055 0. 00837 2.0 H
: 60.0 25.7 1.0050 Q. 00DE32 1.6 H
z 296.0 ZE.8 1.0032 Q. 0023 0.5 H
z 1808.0 24.0 1.0038 0.0012 0.3 :
: 0.0 0.0 0. 0000 0. 0000 0.0 ThMnuHaRnhinbans
: 0,0 0.0 0. QOO0 0, 0000 0.0 2 Press [ESZ]
H o0 Q.0 Q. Q000 0. Q000 0.0 = to H
: 0.0 0.0 0. 0000 0, 0000 0.0 2 continue ...:2
H 0.0 0.0 0. 0000 0, Q000 0.0 : arsdd H
Bt b b e R b R R b e b b b B bbb b b Bl b b b b b e B bbb b b b e S b e b R b R T B

IMMEME iRt n R ada s nngnna i ndaanannannnnnnniug e ;
: GEOSOFT [R/GRAIN] SIEVE ANALYSIS (ASTM D-42Z2-63) OUTFUT SCREEN H
b R R Rl il b b m b B b b e R E R R e R R b Rt i e b s b Rl

: Durve Nao. 2 Boring SDOS-01@ Depth (ft: H
EDRPDDDRR DD DD DD DD DD DR DD PD PR PR DR PDDDDDDPD DR DD DRDDDDDDDRDDRDDDPDDDDEIDRRDODDPDDDDDDDS
: Total Weight of Dry Soil For Coarse Sieve S44. 600 H
H Total Weight of Dry Soil For Fine Sieve . 102.380 H
1 Sieve No. For Coarse/Fine Sieve SBplit 10 z
SDDPRPDRRRDRDRDR DD DR DD DD DD DD RPPDDDIEDDDDPDDDDDRDDDDDRDDRDDDPDRDDDRD DR DDDDPDDRDD S
: U.8. SBieve Cumul. Wt. % Passing & U.8S. Sieve Cumul. Wt. % Fassing:
H Size/No., Fetained (gm? By Wt. 3 Size/No. FRetained f(aml By Wt. =
; 2.0 (inch) 0, 000 0.0 2 #168 1.18 mm) 0, 000 D.0 0 3
: 2.0 {ingh? O, 000 0.0 I o# 20 (0.85 mm) 42,940 2.8 =
; 1.5 Cimch? 0. 000 0.0 S # 30 (0.0 mm) 0. 000 O.0 0 s
;1.0 Cimchl 0, QO Q.0 F # 40 (0.425mm) FT1.400 14.0 =
: 254 Cinch? 15,150 7.2 2 # S0 (0,.300mmd 0. 000 0.0
: /8 dincho &8.280 87.5 S # &0 10,.250mm? 21,590 2.4
s 404,75 mmd 149,880 2.3 2 # 10000,150mm) 0. 000 Q.0 =
: # B{Z.38 mm> 0. 000 0.0 S # 14040, 106mm? 28.&00 £.2 =
;o HIOLZ.00 mmi 292,850 45,2 S # Z00TD,075mm) 29. 950 5.6 =
LHRERRENR R RN RN ORM R RN R RN R R R RS

L

1 Fress [EECI to continue ... a:=dd
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THMMMEE AR M MMWMMMMHMMMHMMMHMMMWﬁﬁﬁﬁﬁﬂﬂﬁﬁﬁﬁﬁWHMWHHWHHMW#MMMHHNHMMHMHMMWHHHM'

GEC S 0O0FT L[R/AGRAINI S HYDROMETER ANALYZIS (ABSTHM 1351-H) OUTFUT SCREEN :
_JHM#ﬂMMHMHMHHHHMMMMMMMMHHHMHMMHMHHWﬂMMMM%WWHQMHMHMMMMMMMMMHMMMHMHMMHMMMMMMMMWM?
D Curve Moo 1 Boring SDOE-01G 2 Depth (ft?2 H

Specific Gravity of Scoil ELT70 3 Temperature Composite z

Weight of Airdry Boil gl 100.89 32 (Centigrade) Correction :

Wet Weight of Scoil + Tare (go 0,00 3 17.32 1.0045 :

Dry Weight of Soil + Tare (gl . 0,00 3 Ei.ﬂ 1.002% H
7 Weight of Tare {g Q.00 3 el 1. 0020 :
:FDDDDDDPPDDPDDDDODDDDDEPDDDDDDDDDDDDDDUDﬂDDPADDDDDDDDDDDFDPDDDDDDDDPEPD"Dﬁ DRDG

Time (min) Temp. (Cent.? FREeading Grain Size (mm) % Fasszing By Wt. H
: 2.0 24.0 1.0071 0.0347 2.5 :
: 5.0 24,0 1.0062 0.0221 1.9 :
: 15.0 Z24.,0 1.0053 QL0129 1.4 z
: 30,0 23.9 1.0048 0.00392 1.1 :
H 0.0 24,1 1.0042 00065 0.7 :
H 245.0 24.0 1.0034 0,0032 0.2 H
: 1440.0 - 2E.S 1.0030 0.0012 -0.1 :
- Q.0 0.0 0. Q000 0. 0000 Q.0 THMHHMNREANERENG
: 0.0 Q.0 Q. Q000 Q. 0000 0.0 z Press [ESCZ]
H 0.0 0.0 0. 0000 Q. 0000 0.0 = to :
z Q.0 Q.0 0.0000 0. 0000 0.0 2 cantinue ...:
H Q.0 Q.0 0. 0000 0, Q000 0.0 ¢ a:sds z
) -

it bbb b b i e b b e b b b b b b b b b b b b b b b F e e B B b R R R R

THhhbinthn Rt anitdaneaiinnndaka i s neRERRanERa R aRnER R tann e ;

s G EOQOSOFT [R/GEAINI SIEVE ANALYSIS (ASTM D-422-63) QUTFUT SCREEN H
:MMMHMMMMMMMMMMMMHHMMMHMHHMHMHHMMMHMMMMMMMHMHMMMMMMMMHMMMMHHMMHHMMMMMMMMMMMHMHHQ
: Curve No.o 1 Boring SDOE-O1E Depth «ft)
GDDDDDDDDDFDDDDDDDDDDDDDDPDDDDDDDDDDDDDDPDDDDDDDDDDDDDDDDPDPDDPDDDDDDDDDDDDDDﬂﬂ5
H Total Weight of Dry Scil For Coarse Sieve 471.600 H
H Tetal Weight of Dry 8oil For Fine Sieve 100,830 H
z Sieve No. For Coarse/Fine Sieve Split 10 H
GDDRDPDDRDDDPDDRRDDPRDDDDDDRDDDDDDDDDDDDDODDPERD DD DD D DDDDDDRDDDDDDDDDDDDDRDDDDIRDANDDD S
: U.8. Sieve Cumul. Wt. % Passing & U.S. Sieve Cumul. Wt. % Faseing:
: Size/No, FEetained (gm) By Wt. 2 Size/Nao. Fetained (gm?l By Wt. :
3 2.0 Linch? 0, 000 3.0 Z # 1& (1.18 mm?2 Q. 000 0.0 H
: 2.0 (incho 0. 000 Q.0 S # 20 (0.8% mm . £0.310 5.8 =
: 1.5 {inch) 0. 000 0.0 2 # 30 (080 mml ‘ 0, D00 0.0 :
: 1.0 tinch? 0. 000 0.0 2 # 40 {(0.323mm2 79. 230 2.4 b4
: 3/4 Cinch? 9.700 97.9 3 # S0 {0.200mm) 0. 000 D.0 0 s
: 378 (inchd 25.480 2.5 2 % &0 (0.Z250mml 84,530 .4 =
; # 404,73 mm) 107.620 T2 2 H# 10000.130mm2 0. 000 0.0
: ¥ BL2.32 mm) 0, 000 Q.0 g # 140{0.106mm? 88. 920 4.7 z
: B1OCZ,00 mml 285,780 2.4 2 # 200D, 073mm) H0, 070 4.2 2
LHNNV“““?H%H#“MMFHHMHHWHM”M“hF#MHVWWFHJNﬁHHMH dd A R Rt b b b bl R R e
Frese [ESCZ] to continue ... a:sd& H

HMMMHHMMMMMHMMHMMMHHMHMM MUREMHRRE RN R MR E R R R R



L e L L e e e A R R B e R

S EO0S0F T [R/ASRAINI HYDROMETER ANALYSIS (ASTM 151-H) OUTFUT SCREEN z
LMMHHHMHMMMMMMMMHWMHMMMMH%MMMMHMNMMHM%HMMMMMM@HMMHH%HMHHMMMHMMHMHMMHMHPHMHMMMMH?
: Curve No. 2 Boring SDO7~-010 3 Depth (ft2 H
: Specific Gravity of Soil 2.70 2 Temperature Composite 4
: Weight of Airdry Soil (gl 91,26 3 Centigrade? Correction :
: Wet Weight of Soil + Tare (gl 0, 00 7 7.3 1.0045 H
: Dry Weight of 8oil + Tare (g 0. 00 g 22.0 1.00335 z
: Weight of Tare gl Q.00 g 29.0 1.00Z0 H
PRI DDED DD DR PP R P DD DR RN DD DR DR DD PERDPAD DR DD DD DD RDDDRDDRDDDRDRDDDRDDDD S
: Time (min?}? Temp. (Cent.) Eeading Grain Size (mm) % Fassing By Wt. H
: 2.0 23.0 1.0075 0.0342 3.8 H
H 5.0 25.0 1.0085 0.0218 2.9 3
H 13.0 29.0 1.0060 0.0126 2.9 :
: 30.0 25.1 1.005% Q. 0030 2.2 z
: £0.0 25.23 1. 0050 0. 0064 1.8 :
: Z2E6.0Q 264 1.0033 0. 0030 ' 1.1 z
H 1781.0 - 23.5 1.0038 0.0012 0.9 z
H 0.0 0.0 0. 0000 0. 0000 Q.0 IndmMainRidbdanz
H 0,0 0.0 Q. OO0 QL QOO0 0.0 2 Pregs [EBCI
s 0.0 0.0 0. 0000 0, Q000 0.0 : to :
: 0.0 0.0 0. 0000 0. 0000 0.0 : continue ...
: Q.0 0.0 0. 0000 Q. 0000 0.0 2 arsdd H
HutMmmnnmn iR nMnR Rl n MR ninn Rl IR nERnMES
Wb b bbb bbbl foh bl ubolububudedubdulu bt bbbl T bbbl Rt bt B o Bdu bt bkl B b bt b o B R R R R U B
s GEOSOFT [R/GRAINI SIEVE ANALYSIS (ASTM D-422-£3) OUTFUT SCREEN H
¥ dub bbb b bt R bbb bbb bbb bl bbb bt b Refo e B lba b B b F bbb bt bubu b budu it o Rt bde s u b ool
z Curve No,. 2 Baring SpO7-010 Depth (ft? :
GRRRNDDDDRDDRDRDDRDRDRDDRDDPDRRRRDDRRD DD DD RDDDDDDDRDRRDDRDDDDDDDDDDDRDDDDDRDDDDDS
: Total Weight of Dry Sa2il For Coarse Sieve 6E0.370 z
: Total Weight of Dry Soil For Fine Sieve - 91.260 H
H Sieve No. For Coarse/Fine Sieve Split 10 H
FODDDDRDRDDRDDRDRRRRDDRDRDRRDRDRDDDDD DRI REDDRRDRRDDRIRDDRRDDNDDDRDRRDDDDRRDIDDDRDDDDS
: U.5. Sieve Cumul. WEt. % Fassing & U.8. Sieve Cumul. Wt. % Fassing:
: Size/Na. Fetained (gm) By WEt. 32 Size/No. Fetained (gm? By Wt. :
: 2.0 finch? Q. 000 Q.0 2 # 16 (1.18 mm» 0, Q00 (RIS H
: 2.0 finch? 0.000 0.0 S # 20 (Q.85 mm» SZ.E30 9.7
: 1.5 {inch? 0. 000 0.0 3 # 30 (0.60 mm Q. 000 0.0 :
1.0 finch? 0. 000 0.0 2 # 40 (0.425mm? SE.320 17.5 &
1 374 Cimchd 0. 000 0.0 F # S0 (Q.300mm) 0.000 0, :
s /8 (inch? 45, 00 2.1 2 & 60 (0.Z250mm3 £8. 580 11.8 :
: # 444,75 mmd 172,330 72.8 S # 10000, 150mm) 0, 000 0.0 s

# 202,38 mm2 OG0 0.0 Z # 14000, 106mm) 77.85%0 £.8 =
: HIQIZ.00 mmo 2532.Be0 46. 5 S # Z0000.0735mm) 73.510 £.0 2
LHEHREREN R RE RN RR RN RO RN SRR R R R R R
z Fresz [ESC] to continue ... a:sdé& :
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B ECEOF T I[R/AZRAINI  HYDROMETER ANALYSIS (ASTHM 151-H: QUTFUT SCREEN :
b e e e b R e e e e e e e R e R e D e e T B
: Curve Noo Boring SDOB-0L1G z Depth ¢ft> H
: Specific Gravity of Sxil Y =z Temperaturs Composite H
: Weight =f Aivdry Soil {go 97 .42 K (Centigrades? Correction :
: Wet Weight of Scil + Tare (g 0. 00 z 17.3 1.0045 3
: Drvy Weight of 8oil + Tare (go ) 0.00 =2 22.0 1.00358 H
: Weight of Tare (g 0. 00 3 29.0 1.0020 :
FRRPPRDDDDDDRDRDDD DR DD DD D DR DR DD DD D DR DD P DD AR DD D D DD P DD DI DD R DD DD DD DD NDIDDS
: Time (min) Temp. (Cent.) FReading Grain Size (mm) % Passing By Wt. z
H 2.0 259.3 1.0103 0.03321 12.32 :
H 5.0 25.3 1.0092 Q.0212 10.2 H
H 15.0 25.3 1.0080 0.0124 ] :
H 20.0 25.4 1.0070 Q.0088 £.8 :
: E0.0 5.7 1.0060 0.0063 5.3 :
H 302.0 27.0 1.0041 0.0028 2.7 H
: 1817.0 24,2 1.0040 0.0012 1.6 H
H Q.0 0.0 0. 0000 QL0000 0.0 THMMHMNRBENNG
H 0.0 0.0 Q. 0000 QL0000 0.0 ¢ Press [ESC]I
: Q.0 0.0 0. 0000 0. Q000 0.0 3 to H
: Q.0 0.0 0. 0000 Q. 0000 0.0 £ continue ...:
: Q.0 0.0 Q. 0000 Q. Q000 Q.0 : arsdB H
b b b E e b L e b R L R R e L R e L LR e PR D P LTy

Mg b B bR B A b b A R R PR R P P P B EE

: GEOSOFT [R/GEAIN] SIEVE ANALYSIS (ASTM D-422-£3) OQUTFUT SCREEN :
R B R e R b R R e B e e D e e
H Curve Noo 1 Boring SDOg~-01@ Depth (ft> :
FRDDRDRDDRDDDDDDDDDRIDDD DD DD DDDD DD DDDRD DD D DD DD DD DD D DD DR DD DD D DD DD DD DD DDDDDDDDS
H Total Weight of Dry Soil For Coarse Sieve 440,730 z
: Total Weight of Dry Secil For Fine Sieve 97 . 420 :
: Sieve No. For Coarse/Fine Sieve Split 10 , :
SRDRRRDDDDRDDDDDD DD DD DD DD PR DD DD DBDD DR DD DD DD DD D DD DD DD DD DD DDDD DD DD DD DD DD DDDDDDE
: U.B. Sieve Cumul. Wt. % Fassing 2 U.S. SBieve Cumul. Wt. ¥ Fassing:
H Size/Na. Fetained {(gm) By Wt. 2 Size/Na=. Fetained (gm) By Wt. :
: 3.0 {inch? 0. 000 Q.0 2 # 12 (1.18 mm3 0,000 0.0 :
: 2.0 Cinch? 0. 000 0.0 2 # 20 (0.85 mmd 4,740 33.4 ;2
: 1.5 Cinch? 0, 000 0.0 S H 20 (0.60 mm 0., OO0 0.0 =
: 1.0 (inch? G. OO0 0,0 S # 40 {C0.425mm? Z24.310 73.& =
1 274 Cinchl 0. 000 0.0 2 # S0 CO.200mm) 0. Q00 0.0 H
: 2/8 {inch) 0. 000 G0 2 # &0 (0,.Z50mm:? 439, &40 48, H
: # 404,75 mm) 1.860 II.E 2 # 100¢0.180mm? 0. 000 0.0 =
: # B8(Z.2EB mm 0. Q00 Q.0 Z # 14000, 10Emm) 7., 790 2.8
: HIO(Z.00 mm) g.z220 58. 1 F # Z00¢0.07Smm) 77.850 9.7 3
A b R e e L e R e L B R e R e e e e e e e e R b R
: Fress [ESC] to continue ... ax:sds :
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T EQS0CFT [R/ARAIMI WYDREOMETER AMALYSIS (ASTM 151-H) QUTFUT SCREENM :
_WMHMMMMMWMWW#MMHMMMMﬂMﬂMHﬁMﬁWWHHWMWWMHMMMWWMQFMWHMMHWWHMMMMWMMHHWHMHMHMMMH%HHHQ
: Curve No. & Borinmg  SDO9-01Q K4 Depth (ft? H

Specific Gravity of Boil 2,70 3 Temperature Composite H

Waight of Sirvdry Soil [ u 106,61 = (Centiaradel Covrrection z

Wet Weight of Soil + Tare (gl 0, 00 3 ' 7.3 11,0045 z

Dry Weight of Soil + Tare (g3 0,00 3 2;.0 1.00338 :

Weight of Tare {g) 0. 00 2 5.0 1.00320 2
DR R DR DD DD DD RODRDD DD DR RRRRRDDRARPRDRRRDDRRDDDDD DD DD DRDRDDDRDDDDDS

Time (min) Temp. (Cent.) Reading Grain Size (mm) ¥ Paszsing By Wt. :
H 2.0 23,0 1.0090 0.0341 4.9 H
: 5.0 24,0 1.0080 0.0218 4.0 H
H 15.0 24,0 1.00E87 0.0127 3.0 :
: 20.0 24,0 1.0060 0. 0030 Z.4 <
z &£0.0 24,0 1.0053 Q. 0064 1.8 H
H 240.0 24.3 1.0045 0.0Q032 . 2 H
H 1441.0 24.0 1.0038 C.0013 0.6 :
H 0.0 0.0 0. 0000 0. 0000 0.0 IHMHMARNBRNNE
H 0.0 0.0 0. 0000 0. QOO0 0.0 : Press [ESCT @
: 0.0 0.0 0, Q000 0, Q000 0.0 = to 2
H 0.0 0.0 Q. 0000 0. 0000 0.0 £ continue ...:2
H Q.0 O, 0 Q. 0000 Q. 0000 0.0 2 arsd8 z
HEN BN R R R RN RN RN R R R TR R RN RN

TR Rt nninn e annnnnaRaRanadin g nn iR g nn i ;

: T EO0OSOFT [R/GRAINI SIEVE ANALYSIS (ASTM D-42Z2-£3) OUTFUT SCREEN s
b b B b b b b bt b b R bbb b b el o b bl b bl B b bbb B B b bbb b R R B R Bl bbb b B
: Curve No, 2 Boring SDOI-010 Depth (ft) :
SPDDDDDDPDDDDDDDDDDDDDDDDDDDDDPDDDDDDDDDDDDDDDDDDDPDDDDDDDDDDDDDDDPDDDDDDDnD Des
: Total Weight of Dry Soil For Coarse Sieve S61.810 :
H Total Weight of Dry Scil For Fine Sieve 10€6.61C z
: Sieve No., For Coarse/Fine Sieve Split 10 :
SPDDDD DD DD DD D DD D DD DD DD DD DR DD DD DD DED DD DD DD DI DD DD DD P DD DD DD DD DD DDRDDPRDDDRDS
: UW.8. Sieve Cumul. Wt. % Fassing & U.85. Sieve Cumul. Wt. % Fassing:
H Size/No. Fetained {(gm) By Wt., 2 Size/MNo. Fetained <(gm? By Wt. =
: 2.0 (inch? Q. 000 DL 2 # 16 1.18 mmd 0. Q00 0.0 2
: 2.0 (incho 0.000 0.0 S 20 (0.35 mm 27.820 3.5
s 1.5 (inchil O, 000 .0 Z # 30 (0.60 mml Q. 000 0.0
: 1.0 (imch? 0,000 Q.0 S # 40 (0.429mm) £5.740 21.1 ¢
1 3/4 finmch? 22.750 96.0 2 # S0 (0.300mmd Q. 000 .0 :
: /8 Linch? 84,770 24,3 2 # &0 (0O,2T0mm) 81.040 12.2

# {4,785 mm2 1=z2.120 T, Z o# 10000, 150mm) Q. 000 DL H
;B 8(2.3 mm 2 0, 000 Q.0 Z # 14040, 106mm? 31 770 7.7 H

H10C2.00 mmi 2E32. 020 Soa i S # Z00C0,073mm) SO0 5.8 :
_HMH HE MR RN RE R RN O R HMW,MHMH,.uﬂﬁﬁfwﬁﬁﬁﬁﬁﬁwﬂﬁﬁmﬁﬁ
z Fress [ESC] to continue ... a:=de :
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ettt H”WVHMHMMWHMHHMHMMﬁﬁ d R R R B R b b A R B R R L R R R
S EOSOFT JGRAINDT HYDROMETER AMNALYSIES (ASTM 151-H: QUTFUT SCREEM H
-MMMHMHWJHWWMHH4WW HﬂMMHN SRR R R b R A R R e L e e b B R R R b R Fo R
Curve. Mo, 1 Boring SDI10-010 ) Depth (ft> H
Specific Gravity of Saoil 2. T 3 Temperaturs Composite H
Weight of Alrdry Soil g 9765 3 (Centigrade) Correction z
Wet Weight of Soil + Tare (gl 0, 00 3 17.2 1.0045 H
Dry Weight of Soil + Tare (go Q.00 3 22.0 1.0035 H
Weight of Tare (g 0,00 2 L0 1.0020 :
ERer e eres ey e Gy el b ey ey ekl oduleb ey ch oy ey ek ek aboy ek sha¥eX ey shad ey skey ey sha¥eXokeYoyaledohaededakeyehekadeyititetadetidetsyoksToYo sy e ey ey ey e ens
Time (min) Temp. (Cent.? Feading Grain Size (mm) ¥ Paszing By Wt. z
2.0 24,0 1.0080 0. 03244 2.8 :

S.0 24,0 1.0071 0.0213 .1 :

15.0 24,0 1.0068 0.0127 2.7 :

30.0 24.0 1.0058 0, 0031 2.1 b4

E0.0 24.0 1.0050 Q. 0083 1.5 H
247.0 23. 1.0045 0. 0032 1.1 :
1440.0 22.5 1.0029 0.0012 0.6 H

: 0.0 0.0 0, QOO0 0. 0000 0.0 ITHMRMBNRNNSNNES
: 0.0 O,0 O, QD00 0. 0000 0.0 2 Fress L[ESCI -
H Q.0 0.0 O, 0000 0. 0000 0,0 = to 2
: 0.0 0.0 O, 0000 0. 0000 0.0 s continue ...z
: 0.0 0.0 QL QOO0 0. 0000 0. : a:sdio :
1JMHMMMMMMMMHrMMMHMHMMMMrrrM-MMMMHHHHMMP#MMHrrMNrrHHNHMHMHMMHHHMMMJMMHMHHN i M

bR B B B R AR R B R R e e e e e L e
: B EO0SOFT [E/GRAIN] SIEVE ANALYSIS (ASTM D-422-£3) QUTPUT SCREEN H
MMMMHMMHMMHHMMMHHMMMMMMMHMMMMHHMHMWHHHMMMMMMMHHHHMMMMMMMMMMMMMMMHMMMMMHHHHMMMHQ

Curve No.o 1 Boring SD10-010 Depth (ft: H

3 DRDDRRRDDDDDDDDDDDDDDRDDDDDDPPRRD DR DD DD DD DI DD DD DD DD D DD DD D DD DD DD DD DDDDDDDDDDDDS
Lo Total Weight of Dry Soil For Coarse Sieve £55. 150 H
H Total Weight of Dry 8cil For Fine Sieve 27. 650 H
: Sieve No. For Coarse/Fine Sieve Split 10 :

FRDDDRDDRDDDDDDDDDDDDDDDPR DR DD D DD DD DD DED DD DD D DD DD DD DD DD DDDDD DD DD DDDDRDDDDDDE

: WU.S8. Sieve Cumul. Wt. % Passing 2 U.S. Sieve Cumul. Wt. % Fassing:
z Size/M. FRetained (gm? By Wt. = Size/Nao. Fetsined {aomy By Wt. =z
T e o o o o e o e o o i e . o o S ot £ Yot e e haom s i it s S0’ P o S ot facd e s . o e o o P o S o oS 4o - S s it et o e e o " —— - o e e o oo spay
AT ok .““ﬁ R 2 #H I&e (1,18 mmi T, Q00 ST
: 2.0 Cinch? 0.0 G # 20 (0.85 mml 32,540 2.8 =
: 1.5 Cimchz T, i S # 20 (0.0 mm 0. 000 .00
: 1.0 {imchy 0.0 F 8 40 (0.42Emm? &1.250 17.8 =
: 3/4 {inmchd 28.7 F # D0 (0.300mm) 0,000 .0
: 2/8 {inch? B8E.8 I % ED (0.Z250mm) TE.OZ0 0.8 s
: # 444,75 mm) &B. & S #H 10000, 150mm?2 O, OO0 L0
: H BOZ.3E mm Q.0 I o# 14000, 108mm) B4, 820 NG
: HIOOZL0D mmo 47. & F K Z00C0.073mm) 8&. 4320 .5 s
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THEMBE R RN OEANERRER RSB R SR R R R e
ECSCFT [RAGRAING HYDROMETER
R R R e R R b R R b R b e R e Bt e b v e R b Rk Rl b b Rkl T bt
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0. 00
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x

Curwvya Nao. & Boring
Specific Gravity of Scil
Weight of Airdry Scoil

Wet Weight of Scoil + Tare (gl
Dry Weight of Scdl + Tare (gl
Weight of Tare C
DRDRDPRDDRDRRRRDRRDRIRRDRRDRD

Timeg (min) Temp. (Cent.) Reading

2.0 24,1
5.0 29,1
15.0 24.1
20.0 24.1
&0, 0 24,2
257.0 23.8
1440, 0 23.5
Q.0 G.0
QL0 Q.0
0,0 0.0
0.0 Q.0
0.0 0.0

{g?

[l

AMNALYEIS

0. 00
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st
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B AE SE DY D es be pJ L

CR/GRAINI

SIEVE ANALYSIS
HHMH SRR RR RN RN RN R AR R R R R R AR RE
Curve No. 2 ‘ Boring
DD DD DD DR DD DR D PO DR PR P DD DR DD R DED DR DD DD DD DD DD DD DD DD DR DR DD DBIDD
Tatal Weight of Dry Scil For Coarse Sieve
Total Weight of Dry Bcil For Fine

CASTM D-—4:

SD11-010

Sieve No. For Coarse/Fine Sieve Split

Fetained <gm?

B¢ 25 mm?
E1OUZ 00 mm
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o)
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bR B R ot R b A R R R B R R R R B R R B R 7MW%%#NFMHMWWWWW&%MerMﬁH;
;3 E 3 S 0F T [R/AGEAINI HYDROMETER ANALYSIS (ABTH 151-Hy JUTRPUT SCREEM H
kR b e R R b e B e b b b e o b R e b e R e R L L B bR e e R R e b R b
: Curve Naoo 1 Boving 5Dlz-010 =z Depth (ft) :
: SBpecific Gravity of Soil h./w =z Temperature Composite :
;o Weight of Alrdry 5oil tgl 100,32 z tentigrade? Correction H
o Wet Weight of Scoil + Tare (g 0. 00 2 17.32 1.0045 H
: Dry Weight of Soil + Tare (g2 0,00 2 2.0 1.0033 :
: Weight of Tare gl Q.00 2 2.0 1.0020 H
R D DD R R DR R R D D DD DD DD DR DD DD DR RRDDADDDD DD PPULPDPDDPPUPPUDPD DRRpRonDs
: Time (minmd Temp. (Cent.) Reading Grain Size {mm) Fassing By Wt. H
: 2.0 25.3 1.0085 0. 0344 2.8 :
H S0 25.3 1.0060 0.,0218 g H
: 15.0 25.8 1.003 0.0127 1.7 :
: 320 25.7 1.0044 0, 0030 . 2 H
: £0.0 26.0 1.0040 0. D04 0.9 H
H 212.0 27.7 0. 0028 0.0 H
H 1826.0 29 .4 0 0012 -0.5 :
H 0.0 0.0 L D000 Q.0 THHNNAREARNERNE
H 0.0 0.0 . OO0 0.0 2 Fress [ESCZI
: 0.0 0.0 O, Q000 _.Uuou 0.0 2 to :
H Q.0 Q.0 0. 0000 Q. 0000 0.0 2 continue ...:
: 0.0 0.0 0. 0000 0, 0000 0.0 2 arsdlz :
H:M“HMVMH&MMM“MMﬂWMMMMMMMHHMH%MMHHMMHMMF#MMrMMMMHHMMVVMHMMFMHMMMPJHMMHHMMHHHHNH
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: GEODOSOQOQFT [R/GRAINI SIEVE ANALYSIS (ASTM D-422-£32) OUTPUT SCREEN H
R R R R B R b b B R R B R L B e e e b R R e BT
H Curve No.o 1 Bory ing SD1Z-016 Depth (ft:? :
FRODDRRDRDDDDRRRDD DR RDDIDDDDDDDDDD D DD D RDD DB DD PD DD DD DD DD R DR DD DD DR RDDPDDDIDS
: Ttal Weight of Dry Soil For Coarse Sieve €33.860 H
H Total Weight of Dry Soil For Fine Sieve 100.230 H
H Sieve No. For Coarse/Fine Sieve Split 10 :
FRRRRDDDIDRRRDD DR DR PRI DR DRI DD DD DD DD ED DD D R DRI D PR DR DD DD DD DD DD DD DR DD PDDDD DS
;. U.B. Sieve Cumul. WE. % Passing 2 U.S. Sieve Cumul., Wt. % FPasesing:
4 Size/ Fetaimned (gm? By Wt., 2 Size/Ma. Fetained {gm? By Wt. &
;2 D 000 F # 16 {(1.18 mm2 0 G0 QL
r Z Ca OO0 I # 20 (0.8% mm? 38.580 2710z
: L5 T, 0 2 0H 30 (0.680 mmo 0, 000 0, 0 z
1.0 Cimch) 0,000 S # 40 (0.4Z25mm) 69.340 13.%
: /4 {imeho 0. 000 2 # S0 c0.3200mm0 L 000 D, 2
: /8 limch? TZ.32E0 S # &0 (0.250mm Ei.uﬁu S.4 :
: # 404.75 mm? 110 F ¥ 10000.1S0mm?» « QOO Q.0 3
T B BOZ.3E mmo el S # 14000 105mm) E?.TEU .2
T BHRIOOZLO0 mmo Sog. B30 Fo# 20000, 075mml 1L T2 SIS B
Lﬁﬁﬁﬁﬁﬁ“ﬂﬂ“ﬁﬁﬂﬁ“ﬁ#ﬂ,ﬁ”h###ﬁﬁﬂﬁ“““““ﬁﬁ#' IHHEREEREERN R R MR RN
H Presz [EECI to continues ... aisdlz :
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GESS0OF T [R/ARAINI HYDROMETER ANALYEIS (ABTHM 15I1-H:

OUTFUT SCREEM :

TWWHMV HWMHMMMMMMﬁHWVWWWMMMMMM#HHM#MM%MM”WHMDWMMWWMMWHMMWM%N#&#WH#M#HHHW%WMMﬁ7¢

o Curve Moo 2 Roring SD13-016 A Depth (ft2 ) H
Specific Gravity .aof 2aqil 270 2 Temperaturs Composite H
Weight of &ivdry Soil (g 97 < 3 (lentigrade? Corvecticon H
Wet Weight of Zoil + Tare (g»- 0. 00 3 17.2 1.0045 H
Dry Weight of 52il + Tare (g2 .00 z 22.0 1.00325 :
Neiqht af Tare vgl 0. 00 z L0 1. 0020 P
DD DD RD DD D DR R DD RPN RD DRI RDRD DD DD DD PADDD DRI DDDDDRDRDDRDRDRERDDDDDR DD DDRS
Time (min) Temp. (Cemt.) REeading Grain Size (mm) % Passing By Wt. H
) eI 1.,0080 0. 0344 2.5 H

S.0 23.7 1.0088 0. 0220 2.6 H

1.0 Z23.9 1.0060 D.0128 2.1 H

H 20.0 3.5 1. 0050 0, 0031 1.4 :
H £32.0 .._'3. 3 1.0042 G 06 0.8 :
H 247 .0 23.72 1.0035 Q0.00322 0.3 H
H 1494.0 24.2 1,0027 0,0012 -0.2 H
: 0.0 0.0 0, D000 O, QOO0 0.0 THHAMMHEEEREASHS
: 0.0 0.0 0. 0000 0. 0000 0.0 « FPress [ESCT
: 0.0 0.0 0, 0000 QL0000 0.0 = ) z
: Q.0 0.0 O, 0000 Q. D000 Q.0 2 conpntinue ...
z 0.0 0.0 0. 0000 0, 0000 0.0 ¢ arsdiZ :
HEMMMRRMREN RIS RN R R R R RN IR RN

LB B e R A b b R b b e F b R b R R b b b e b b e R B b R v R b b b e e e e R
: GEO0OSOFT [R/GRAINI  SIEVE ANALYSIS (ASTM D-42:2-£3) OQUTFPUT SCREEN H
R R e R R b e e B R R b b b b R b R R b o b b b R R R b e R R B B R

: Curve No.o Z Boring 5D12-010 Depth (ft>) :
EDPDRR DD DRP DD DD DD PDDDEDDD PRI DD D RRRDDDDPRDDDRRDRPDRDDDDDDDRRDDDRRDDDDRD DR DDDDS
: Total Weight of Dry Scil For Coarse Sieve 593.820 H
H Total Weight of Dry Boil For Fine Sieve 97 . 440 H
: Sieve No. For Coarse/Fine Sieve 8Split 10 H
PRI DDD PRI DD DD DD DD D PP RPN DD DRI PR DPDPD DR DD DR DR DRI DD DR DPRRDRPDDDDDS
: W8, Sieve Cumul. Wt. % FPassing & U.8. Bieve Cumul. Wt. % Fassing:
: Sizes/No. FRetained (gm} By Wt. 2 Size/No. Fetzined (gm? By Wt. =
I e e e e e e e e e B e ittt bt tenit b H
r 2.0 finch? 0. 000 0,0 F # 1&g <1.18 mm3 0. 000 J.0 s

Z.0 finch? 0. D00 D00 3 # 20 (0,85 mmo 25.580 7.8 s
1 1.8 Cinch) 0, 000 G.0 2 # 30 (O.80 mm2 0, 000 .0 s
1.0 fimch) 0, 000 0.0 3 8 40 (0.425mml 53.630 17.4 =
» BS4 inchl 0 O 2R S0 0, 2000m0 oy, O D0 3
1 358 lincho? 5. 24,1 F # B0 (0,.250mm? TR0 1i.4 s
ro# A404.TE mmd 20Z.T20 EE. 2 Z # 10940, 150mm? 0, O 2. O

# 80Z.38 mm 0.0 0,0 Z # v 10&mm?

B i 227 2.8 E H O, D7 Smm) 2
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