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EXECUTIVE SUMMARY

The Little Blackwater River drains a catchment area of approximately 11,229 hectares
(27,748 acres). About 516 hectares (1,276 acres) in this watershed are currently developed for
residential, commercial, and light industrial land use, while the remaining 10,713 hectares
(26,472 acres) comprise a rural agricultural landscape, consisting of cropland, woodland,
forested and marshy riparian areas, and tidal wetlands. The land surface is level, with frequent
flooding due to poor drainage, low flow gradients, high water tables, and hydric soils. In recent
years there has been extreme pressure to develop the Little Blackwater watershed. The City of
Cambridge and Dorchester County are considering zoning and permitting of nearly 3,238
hectares (8,000 acres) for development in the next few years.

The Little Blackwater River drains directly into the Blackwater National Wildlife Refuge.
The Blackwater National Wildlife Refuge was established in 1933 as a refuge for migratory
waterfowl. The refuge includes more than 11,331 hectares (28,000 acres), composed mainly of
rich tidal marsh characterized by fluctuating water levels and variable salinity. Blackwater
National Wildlife Refuge is one of the chief wintering areas for Canada geese using the Atlantic
Flyway. Geese number approximately 35,000 and ducks exceed 15,000 at the peak of fall
migration, usually in November. Urbanization of the Little Blackwater River could have an
effect on water and sediment quality and may adversely affect fish and wildlife resources on
Blackwater National Wildlife Refuge.

We used the sediment Quality Triad approach to evaluate the potential impacts of the
proposed development. The Sediment Quality Triad is a weight of evidence approach consisting
of synoptically collected measures of sediment chemistry, benthic/fish community structure, and
sediment toxicity. The study area included three sites upstream of the Blackwater Wildlife
Refuge on the Little Blackwater River, three samples downstream on the Refuge and a reference
site on Buttons Creek, an adjacent watershed that is comprised almost entirely of undeveloped
forest and marsh.

In general, the Little Blackwater River watershed has had little impact from the
contaminants evaluated in this study. Although the benthic community in this watershed is
depressed, it is more likely a function of the physical characteristics of the shallow water system
rather than an effect of contaminants.

In 2004, proposals were made to Dorchester County for the development of two separate
parcels of approximately 1,000 acres each within the Little Blackwater watershed. Nearly 4,500
homes and a golf course were planned for a 1,100-acre site along the north tributary, and a
mixed-use industrial park was proposed near the east tributary southeast of Cambridge. By 2007,
most of the plans were either scaled back or abandoned. Because developmental pressures on
this watershed were greatly diminished in 2006, the second year data was similar to the first,
making this report a baseline study rather than a comparison of pre and post construction effects.
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INTRODUCTION

The Little Blackwater River drains a catchment area of approximately 11,229 hectares
(27,748 acres). About 516 hectares (1,276 acres) in this watershed are currently developed for
residential, commercial, and light industrial land use, while the remaining 10,713 hectares
(26,472 acres) comprise a rural agricultural landscape, consisting of cropland, woodland,
forested and marshy riparian areas, and tidal wetlands. The land surface is level, with frequent
flooding due to poor drainage, low flow gradients, high water tables, and hydric soils. In recent
years there has been extreme pressure to develop the Little Blackwater watershed. The City of
Cambridge and Dorchester County are considering zoning and permitting of nearly 3,238
hectares (8,000 acres) for development in the next few years (Guy, 2005).

When residential, commercial, and/or industrial development occurs, it is accompanied by a
significant change in hydrological cycles (Barnes et al, 2001). Urban development brings an
increase in impervious surface and a reduction in natural lands. During rain events, pollutants,
such as heavy metals and polynuclear aromatic hydrocarbons (PAHs), are washed from
impervious surfaces. In addition, lawns, gardens, and grassy areas flush sediment, pesticides and
nutrients (Clark, 1985; Novotny and Chesters, 1981; Whipple, 1977). Together these pollutants
are carried down gradient and are often deposited in streams and rivers.

Metals are naturally occurring elements in most streams. In urban areas, there is additional
loading from construction materials and industrial areas. This excess loading may be significant
enough to have adverse effects on aquatic life. In a study of runoff in Provo, Utah, Gray (2004)
demonstrated a direct correlation with urbanization and increased concentrations of dissolved
copper, lead, and zinc along with a decrease in conductivity and dissolved oxygen after storm
events. The rapid increase in metals along with the decrease in conductivity and dissolved
oxygen were directly reflected by decreased abundance and total species diversity in the
macroinvertebrate community.

PAHs are a group of chemicals that are formed during the incomplete combustion of
organic substances. PAHs are found in medicines, dyes, plastics, pesticides, asphalt roads, crude
oil, coal, creosote, and roofing tar (Research Triangle Institute, 1995). Elevated PAHs in streams
and rivers can adversely affect the biotic diversity and abundance in these systems. In addition,
elevated PAHs have been shown to cause tumors in some fish species (Pinkney et al., 2001). As
part of the National Water Quality Assessment Program, the U.S. Geological Survey(USGS)
followed trends in PAHs over sixty years at 10 sites throughout the United States. Van Metre et
al. (2000) concluded that trends in PAH concentrations in developed watersheds are increasing
and the increase is directly linked to urban sprawl.

Pesticides are used in the urban setting to control weeds and insects on lawns and in
gardens. Pesticides are also used in mosquito control and pet shampoos. Home use accounts for
approximately 25 percent of the total pesticide use in the United States (Aspelin, 1998). Hoffman
et al. (2000) compared eight urban streams across the United States, analyzing 75 insecticides
and herbicides. The herbicides most commonly detected in urban streams were prometon,
simazine, atrazine, tebuthiuron, and metolochlor. The most common insecticides were carbaryl,



diazinon, chlorpyrifos, and malathion. Hoffman et al. 2000 suggests that the biological diversity
and abundance in these streams may be impaired by these pesticides.

Increased amounts of nutrients come from the over fertilization of lawns and domestic
animal waste. Thirty-eight percent of the homeowners in Maryland routinely fertilize their lawns
and thirty-one percent apply pesticide two to four times a year (Schueler, 1995). Over
fertilization causes excess nutrients to be washed from lawns and into nearby streams. Schueler
(2000) found that as many as sixty percent of dog owners in Maryland do not clean up after their
dogs on a routine basis. These sources of nutrients flow over impervious surfaces into storm
sewers and ultimately into streams and rivers. These effects were easily seen in thirty-seven
watersheds across United States measured by Schueler (1995). During and immediately after
storm events, nitrates and phosphorus concentrations peaked, sometimes doubling, just
downstream of residential developments.

Yoder and Rankin (1996) studied 110 sites within Ohio watersheds. More than forty percent
of the suburban sites in this study were impaired, with many reflecting the impact of new
developments for housing and commercial use. The impairments are described as chemical and
biological with elevated levels of metals, PAHs, pesticides, nutrients, and alterations in other
water quality parameters (i.e. conductivity, temperature, pH, dissolved oxygen) causing a
decreased benthic invertebrate population and fish community.

Once a stream is impaired it may take decades to restore. Harding et al. (1998) looked at the
diversity of twenty-four watersheds in the Little Tennessee and French Board River. The
diversity was compared to both historic and current use. This study found that past land use
activity may result in long term modifications to and reductions in aquatic diversity, regardless
of reforestation of riparian zones.

The Little Blackwater River drains directly into the Blackwater National Wildlife Refuge
(BNWR). The BNWR was established in 1933 as a refuge for migratory waterfowl. The refuge
includes more than 11,331 hectares (28,000 acres), composed mainly of rich tidal marsh
characterized by fluctuating water levels and variable salinity. Originally established for
migratory birds, primarily ducks and geese, BNWR is one of the chief wintering areas for
Canada geese using the Atlantic Flyway. Geese number approximately 35,000 and ducks exceed
15,000 at the peak of fall migration, usually in November. (U.S. Fish and Wildlife Service,
2005). Urbanization of the Little Blackwater River could have an effect on water and sediment
quality and may adversely affect fish and wildlife resources on BNWR.

The Sediment Quality Triad (SQT) or triad is a weight of evidence approach consisting
of synoptically collected measures of sediment/water chemistry, benthic/fish community
structure, and sediment toxicity. SQT has been successfully applied in the Chesapeake Bay (e.g.,
Baltimore Harbor, Anacostia River) and nationwide (e.g., Puget Sound, San Francisco Bay, Gulf
of Mexico) to characterize ambient conditions in freshwater, estuarine, and marine systems (e.g.,
Long and Chapman 1985, Chapman et al., 1987, McGee et al., 1999, Schlekat et al., 1994). The
combination of potential cause (chemistry) and effect (biology) measurements makes the Triad
one of the most complete and powerful tools available to determine the extent and significance
of pollution-induced degradation. Although water column contaminant levels are useful to



distinguish among sources (new inputs versus historic contamination) and loadings of
contaminants, they are temporally and spatially quite patchy, potentially confounding our ability
to characterize the potential for toxicant related impact. Therefore, the focus of this approach is
on the sedimentary environment. Sediments accumulate and integrate toxic chemical from
multiple sources over time. Determination of sediment quality is essential to determine trends in
toxic contaminants.

The primary objective of this study was to use the SQT, water quality sampling, and fish
abundance and diversity data to evaluate changes to BNWR from the upstream development on
the Little Blackwater River. In 2004, proposals were made to Dorchester County for the
development of two separate parcels of approximately 1,000 acres each within the Little
Blackwater watershed. Nearly 4,500 homes and a golf course were planned for a 1,100-acre site
along the north tributary, and a mixed-use industrial park was proposed near the east tributary
southeast of Cambridge. By 2007, most of the plans were either scaled back or abandoned. The
second year data was similar to the first, making this report a baseline study rather than a
comparison of pre and post construction effects.

In addition to the SQT, we analyzed water column contaminant levels. The water column
was analyzed to determine immediate sources and concentrations of contaminants at a site, and
serve as some indication of contaminant loading rates.

Fish sampling and condition factor were collected to provide a more complete picture of the
aquatic system. Although benthic invertebrate diversity and abundance is extremely sensitive to
shifts in environmental quality, the fish community and condition factor in conjunction with the
benthic invertebrate diversity is a better estimate of larger scale impacts than the benthic
community by itself (Guy, 2005).

MATERIALS AND METHODS

Study Areas

The study area included three sites upstream of the BNWR. The first upstream sample
(BNWRO01) was on the East Branch of the Little Blackwater River. This sample is upstream and
out of the influence of the proposed development. Although this sample is downstream of other
proposed developments, we did not expect to be influenced this site becauses development was
not supposed to start within the timeframe of this project. The second upstream sample
(BNWRO02) was just downstream of the proposed development near the proposed USGS Gaging
Station. This station was chosen to capture the direct downstream impact of the proposed
development. The third upstream sample (BNWRO03) was adjacent to a hog farm with waste
lagoons. This station was chosen to capture conditions around another potential pollution source
that may be affecting the watershed.

In addition to the upstream samples, we collected four samples on the refuge. One sample
(BNWRO04) was located above the Wallace Drive Bridge at the refuge boundary on the Little
Blackwater River. Another sample (BNWRO05) was located near the confluence of the Little
Blackwater River and Blackwater River. A reference sample (BNWRO06) was located in Coulson



Pond in the Blackwater River out of the influence of possible contaminants. An additional
reference sample (BNWRO07) was located on Buttons Creek. Buttons Creek was chosen as a
reference sample because the stream characteristics are similar to East Branch and the USGS
Station. The Coulson Pond Station was chosen because of its similarity to the BNRWO02 and the
hog farm sample sites. The stations and rationale are summarized in Table 1 and approximate
locations are identified on Figure 1.

Sediment Collection

The protocols for sediment sample collection, handling, storage, and laboratory analyses
are similar to those described in the Quality Assurance Project Plan (QAPP) that was developed
for the Sediment Quality Triad projects in the Chesapeake Bay watershed (USFWS, 1999). In
brief, petite ponar composite grabs were taken at each site to achieve the desired quantity of
sediment necessary to complete chemistry sampling and toxicity tests. Once enough sediment
was collected it was homogenized, split, and placed into appropriate sample containers for
chemistry or toxicity testing. All samples were stored at 4°C with the appropriate chain of
custody and did not exceed recommended holding times.

Benthic Community Analysis

Sampling and analysis was consistent with methods used in the Long-Term Benthic
Monitoring Program in Maryland, described in USFWS (1999). In brief, a petite ponar grab
sample (0.023 m? ) were taken at each station for benthic macroinvertebrate community analysis,
sieved through a 500 um mesh, and preserved in 10% buffered formalin containing rose bengal.
Samples were delivered to University of Maryland Wye Research and Education Center for
sorting, taxonomic identification, and calculation of the Benthic Index of Biotic Integrity (B-
IBI).

Fish Community Analysis

Fish collection was done with a Fyke net over a 24 hour period. All fish were removed,
species and number were identified, and length (fork & tail) and weight were gathered from ten
individual fish per species. Abnormalities were noted and described for each fish.



Table 1. Summary of the BNWR proposed Sediment Quality Triad sample location and

rationale.
Sample
designation Sample Site Rationale
BNWRO1 Eastern Branch of the Little This site is upstream of the
Blackwater River proposed development
BNWRO02 Adjacent to the USGS gaging This site is just downstream of the
station on the main stem of the proposed Egypt Road
Little Blackwater River development.
BNWRO03 Adjacent to hog farm on the Little ~ This sample site captures a
Blackwater River downstream of possible upstream source for
USGS gaging station contaminants to the BNWR.
BNWRO04 Upstream BNWR boundary on the  This is the most upstream refuge
Little Blackwater River location and most likely place to
see the first impacts of
contaminants from off refuge.
BNWRO05 Near the confluence of the Little This site will provide insight into
Blackwater River and the contaminants and the effects that
Blackwater River may be reaching the Blackwater
River.
BNWRO06 In Coulson Pond on the Blackwater  This site will serve as a reference
River. and has similar stream
characteristics as BNWRO3,
BNWR04 and BNWROS.
BNWRO07 In Buttons Creek This site will serve as a reference

and has similar stream
characteristics as BNWRO1 and
BNWRO02
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Sediment Toxicity Tests

Sediment toxicity was assessed at all stations using the U.S. EPA 10-d Hyalella azteca whole
sediment toxicity test method with survival and growth as endpoints (U.S. EPA, 2000). H. azteca
for these tests were purchased from Chesapeake Cultures in Hayes, Va. This test method is
summarized in Table 2. Overlying water for the H. azteca test was a 95/5 mix of freshwater and
estuarine water to attain a conductivity of approximately 2,400 pumhos. All sediments were also
assessed with a 10 day L. plumulosus test with survival and growth as endpoints. This test is
similar to the U.S. EPA 10-d H. azteca survival and growth test described above with the
exception of using an estuarine species, estuarine water renewals and ground tetramin as the food
source. L. plumulosus were from cultures maintained at the WREC. This new L. plumulosus test
method is summarized in Table 3. Overlying water for the L. plumulosus test was filtered
estuarine water diluted to 5%o. The 10-d L. plumulosus test is a short-term chronic test similar to
the chronic U.S. EPA 28-d L. plumulosus whole sediment toxicity test method except that it is
only 10 days long and therefore has no reproduction endpoint (U.S. EPA/U.S. ACE, 2001).
Experience with the L. plumulosus 28-day test in the past has shown a high variability in the
reproduction endpoint and thus a limited ability to distinguish toxic sediments using this
endpoint. This has led to the development of a 10 day L. plumulosus test with survival and
growth as endpoints. Results from developmental work with the new10-d L. plumulosus test
indicate that it as sensitive as the 28-d L. plumulosus test in detecting toxicity of sediment
samples based on results from a dilution series of a toxic sediment containing a wide range of
environmental contaminates from Baltimore Harbor, MD (Ziegler and Fisher, 2006).



Table 2. Test conditions for 10-d whole sediment toxicity test with Hyalella azteca.

1. Test type
2. Temperature

3. Overlying water

4. Renewal of overlying water
5. Light
6. Photoperiod

7. Test chamber

8. Sediment volume
9. Overlying water volume

10. Size and life stage of amphipods

11. Number of organisms/replicate
12. Number of replicates

13. Feeding

14. Aeration

15. Water quality

16. Test duration
17. Endpoints

18. Performance criteria

Whole sediment, static renewal of overlying water
23+ 1°C

95:5 well/filtered estuarine water mix to attain a
conductivity of approximately 2,400 pmhos

2 volume additions/d
Wide-spectrum fluorescent lights, 100 to 1000 lux
16:8 (L/D)

300 mL lip-less beaker with screened hole for water
renewal (Randomly assigned on test table)

100 ml
175 ml

7-to 14-d old; size sorted on nested 710 and 500
pm mesh sieves

10 (Randomly assigned to test replicates)

8

1.0 ml YCT daily

none

Alkalinity, hardness, and total ammonia at
beginning and end of test. Temperature, D.O., and
pH daily. Porewater ammonia in dummy

beaker at test initiation.

10d

Survival and growth (mg/ind)

Control survival > 80%
Measurable growth in control amphipods




Table 3. Test conditions for 10-d whole sediment toxicity test with Leptocheirus plumulosus.

1.

2.

8.

9.

10.

11

12.

13.

14.

15.

16.

17.

18

Test type

Temperature

. Overlying water

. Renewal of overlying water
. Light

. Photoperiod

. Test chamber

Sediment volume
Overlying water volume

Size and life stage of amphipods

. Number of organisms/replicate
Number of replicates

Feeding

Aeration

Water quality

Test duration
Endpoints

. Performance criteria

Whole sediment, static renewal of overlying water
25+ 1°C

Filtered Wye River water diluted to 5 ppt

2 volume additions/d

Wide-spectrum fluorescent lights, 100 to 1000 lux
16:8 (L/D)

300 mL lip-less beaker with screened hole for water
renewal (Randomly assigned on test table)

100 ml

175 ml

neonates; size sorted on nested 710 and 500 :m
mesh sieves

10 (Randomly assigned to test replicates)

8

Daily - TetraMin (ground and sieved to 250 pm)
none

Salinity, pH and total ammonia at beginning

and end of test. Temperature and D.O. daily. Pore
water ammonia in dummy beaker at

test initiation.

10d

Survival and growth (mg/ind)

Control survival > 80%
Measurable growth in control amphipods




Sediment and water physico-chemical characterization

Sediments was analyzed for PCBs PAHs, Organo Chlorine Pesticides (OCs), grain size,
and total trace metals (Cd, Cu, Cr, Ni, Pb, Zn, As, Fe, Al and Hg). In addition, acid volatile
sulfides and simultaneous extracted metals (SEM; Cd, Cu, Cr, Ni, Pb, Zn) will be analyzed in
sediments. Trace metals will be analyzed in filtered water samples. All sediment analytical
methods are similar to those described in the QAPP that was developed for the SQT project
(USFWS, 1999). Sample analysis will be contracted through the U.S. Fish and Wildlife Service’s
Analytical Control Facility.

Data analysis

Data analysis will be similar to the procedures described in USFWS (1999) and the
benthic macroinvertebrate and fish communities analysis is consistent with Maryland Biological
Stream survey Index of Biological Integrity (MDDNR (1998)). Procedures for the analysis of
sediment toxicity test data are presented in USEPA (2000). In addition, mean sediment quality
guidelines and ambient water quality criteria will be used to summarize chemical data and
establish relationships among chemical and biological endpoints (McGee et al., 1999; Long et
al., 1998, EPA, 2009). These benchmarks are summarized in table 4 and 5 respectively
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Table 4. Sediment benchmarks.

Sediment Benchmarks

Substance| Consensus-Based PEC ERM PEL

Metals (in mg/kg dw)
Arsenic 33 70 41.6
Cadmium 4,98 9.6 4.21
Chromium 111 370 160
Copper 149 270 108
Lead 128 218 112
Mercury 1.06 0.71 0.7
Nickel 48.6 51.6 42.8
Zinc 459 410 271

PAH:s (in pg/kg dw)
Anthracene 845 1100 245
Fluorene 536 540 144
Naphthalene 561 2100 391
Phenanthrene 1170 1500 544
Benz[a]anthracene 1050 1600 694
Benzo(a)pryene 1450 1600 763
Chrysene 1290 2800 846
Fluoranthene 2230 5100 1494
Pyrene 1520 2600 1398
Total PAHs 22800 44792 16770
Total PCBs 676 180 189

OC pesticides (in pg/kg dw)
Chlorodane 17.6 NA 4.79
Dieldrin 61.8 NA 4.3
Sum DDD 28 NA NA
Sum DDE 313 NA NA
Sum DDT 62.9 NA NA
Total DDTs 572 NA 51.7
Endrin 207 NA NA
Heptachlor Epoxide 16 NA NA
Lindane (gamma-BHC) 4.99 NA 0.99
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Table 5. Ambient Water Quality Criteria. (from U.S. EPA 2009)

Substance| Fresh water acute| Fresh water chronic| Salt water acute| Salt water chronic
Metals (in ug/L)
Arsenic 340™%¢ 150™%¢ 69™%F 36™%F
Cadmium 2.0°“PF 0.25°%F 40°* 8.8%"
Chromium(lll) 570d%“° 74%6P
Chromium(VI) 16>¢ 11%¢ 1,100%¢ 50°F
Copper 4.8%7¢ 3.1%%¢
Lead 65> 2,508 210** 8.1°°
Mercury 1.4%% 0.77%¢ 1.8%¢ 0.94%"%
Nickel 470°° 52%¢P 74>¢ 8.2°F
Selenium 5 290>V 71>V
Silver 3.2%0N 1.9%"
Zinc 120%° 120*“° 90>™ 81%™
Cyanide 22%° 5.2%° 15N 15N
PAHSs (in pg/kL)
Acrolein 3 3
Pentachlorophenol 19" 15" 13 7.9
Aldrin 3" 1.3"
gamma BHC (Lindane) 0.95° 0.16"
OC pesticides (in pg/L)
Chlorodane 2.4" 0.0043"" 0.09" 0.004""
Dieldrin 0.24° 0.056°¢ 0.71" 0.0019""
alpha-Endosulfan 0.22"" 0.056 " 0.034"" 0.0087"*
beta-Endosulfan 0.22™F 0.056"% 0.034™* 0.0087*%
4,4' DDT 1.1V 0.001""* 0.13"° 0.001""*
Endrin 0.086° 0.036°¢ 0.037" 0.0023""
Heptachlor 0.52" 0.0038"" 0.053" 0.0036""
Heptachlor Epoxide 0.52"" 0.0038""" 0.053"" 0.0036"""
Toxaphene 0.73 0.0002° 0.21 0.0002°
NPPs (ug/L)
Aluminum pH 6.5-9.0 750" g7V
Chloride 86000" 230000"
Chlorine 19 11 13 7.5
Chloropyrifos 0.083" 0.041"|0.011" 0.0056"
Demeton 0.1* 0.1¥
Guthion 0.01* 0.01*
Iron 1000
Malathion 0.1 0.1
Methoxychlor 0.03" 0.03"
Mirex 0.001* 0.001"
Nonylphenol 28 28 7 7
Diazinon 0.17 0.17 0.82 0.82
Parthion|0.065" 0.013
Sulfide-Hydrogen Sulfide 2* 2
Tributylin (TBT)|0.46° 0.072° 0.42° 0.0074*
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Footnotes

A This recommended water quality criterion was derived from data for arsenic (IIT), but is applied here to total arsenic, which might imply that
arsenic (III) and arsenic (V) are equally toxic to aquatic life and that their toxicities are additive. In the arsenic criteria document (PDF) (74 pp.,
3.2 MB) (EPA 440/5-84-033, January 1985), Species Mean Acute Values are given for both arsenic (III) and arsenic (V) for one species for five
species and the ratios for the SMAVs for each species range from 0.6 to 1.7. Chronic values are available for both arsenic (III) and arsenic (V) for
one species; for the feathered minnow, the chronic value for arsenic (V) is 0.29 times the chronic value for arsenic (IIT). No data are know to be
available concerning whether the toxicities of the forms of arsenic to aquatic organism are additive.

B Freshwater and saltwater criteria for metals are expressed in terms of the dissolved metals in the water column. The recommended water quality
criteria value was calculated by using the previous 304(a) aquatic life criteria expressed in terms of total recoverable metal, and multiplying it by
a conversion factor (CF). The term “Conversion Factor” (CF) represents the recommended conversion factor for converting a metal criterion
expressed as the total recoverable fraction in the water column to a criterion expressed as the dissolved fraction in the water column. (Conversion
Factors for saltwater CCCs are not currently available. Conversion factors derived for saltwater CMCs have been used for both saltwater CMCs
and CCCs). See “,” (49 pp., 3MB) October 1, 1993, by Martin G. Prothro, Acting Assistant Administrator for Water, available from the Water
Resource Center and 40 CFR§ 131.36(b)(1). Conversion factors applied in the table can be found in Appendix A to the Preamble-Conversion
Factors for Dissolved Metals. Office of Water Policy and Technical Guidance on Interpretation and Implementation of Aquatic Life Metals
Criteria (PDF)

€ This recommended criterion is based on a 304(a) aquatic life criterion that was issued in the 1995 Updates: Water Quality Criteria Documents
for the Protection of Aquatic Life in Ambient Water , (EPA 820-B96-001, September 1996). This value was derived using the GLI Guidelines
60 FR 15393- 15399, March 23, 1995; 40CFR132 Appendix A); the difference between the 1985 Guidelines and the GLI Guidelines are
explained on page iv of the 1995 Updates. None of the decisions concerning the derivation of this criterion were affected by any considerations
that are specific to the Great Lakes.

P The freshwater criterion for this metal is expressed as a function of hardness (mg/L) in the water column. The value given here corresponds to a
hardness of 100 mg/L. Criteria values for other hardness may be calculated from the following: CMC (dissolved) = exp {mx [In(hardness)]+ b}
(CF) or, CCC (dissolved) = exp{m[In (hardness)]+ bc} (CF) and the parameters specified in Appendix B-Parameters for calculating Freshewater
Dissolved Metals Criteria That Are Hardiness-Dependent.

 This water quality criterion is based on 304(a) aquatic life criterion that was derived using the 1985 Guidelines (PDF) (104pp., 3.3 MB)
(Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses, PB85-227049,
January 1985) and was issued in one of the following criteria documents: Arsenic (PDF) (74 pp., 3.2MB) (EPA 440/5-84-033), Cadmium (EPA
822-R-01-001), Chromium (EPA 440/5-84-029), Copper (PDF) (150pp., 6.2 MB) (EPA 440/5-84-031), Cyanide (PDF) (67pp., 2.7 MB) (EPA
440/5-84-028), Lead (EPA 440/5-84-027), Nickel (EPA 440/5-86-004), Pentachlorophenol (EPA 440/5-86-009), Toxaphene (EPA 440/5-86-
006), Zinc (EPA 440/5-87-003).

¥ When the concentration of dissolved organic carbon is elevated, copper is substantially less toxic and use of Water-Effect Ratios might be
appropriate.

G This recommended water quality criterion was derived in Ambient Water Quality Criteria Saltwater Copper Addendum (Draft, April 14, 1995)
and was promulgated in the Interim final National Toxics Rule (60 FR 22228-222237, May 4, 1995).

" Freshwater aquatic life values for pentachlorophenol are expressed as a function of pH, and are calculated as follows: CMC = exp(1.005(pH)-
4.869); CCC = exp(1.005(pH)-5.134). Values displayed in table correspond to a pH of 7.8.

"EPA is actively working on this criterion and so this recommended water quality criterion may change substantially in the near future.

! This recommended water quality criterion was derived from data for inorganic mercury (II), but is applied here to total mercury. If a substantial
portion of the mercury in the water column is methylmercury, this criterion will probably be under protective. In addition, even though inorganic
mercury is converted to methylmercury and methylmercury bioaccumulates to a great extent, this criterion does not account for uptake via the
food chain because sufficient data were not available when the criterion was derived.

X This recommended water quality criterion was derived on page 43 of the mercury criteria document (PDF) (144 pp, 6.4 MB) (EPA 440/5-84-
026, January 1985). The saltwater CCC of 0.025 ug/L given on page 23 of the criteria document is based on the Final Residue Value procedure in
the 1985 Guidelines. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60 FR 15393-15399, March 23, 1995),
the Agency no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria.

L This recommended water quality criterion for selenium is expressed in terms of total recoverable metal in the water column. It is scientifically
acceptable to use the conversion factor (0.996- CMC or 0.922- CCC) that was used in the GLI to convert this to a value that is expressed in terms
of dissolved metal.

M The selenium criteria document (EPA 440/5-87-006, September 1987) provides that if selenium is as toxic to saltwater fishes in the field as it is
to freshwater fishes in the field, the status of the fish community should be monitored whenever the concentration of selenium exceeds 5.0 g/L in
salt water because the saltwater CCC does not take into account uptake via the food chain.

N This Criterion is based on 304(a) aquatic life criterion issued in 1980, and was issued in one of the following documents: Aldrin/Dieldrin (PDF)
(153 pp, 7.3 MB) (EPA 440/5-80-019), Chlordane (PDF) (68 pp, 3.1 MB) (EPA 440/5-80-027), DDT (PDF) (175 pp, 8.3 MB) (EPA 440/5-80-
038), Endosulfan (PDF) (155 pp, 7.3 MB) (EPA 440/5-80-046), Endrin (PDF) (103 pp, 4.6 MB) (EPA 440/5-80-047), Heptachlor (PDF) (114 pp,
5.4 MB) (EPA 440/5-80-052), Hexachlorocyclohexane (PDF) (109 pp, 4.8 MB) (EPA 440/5-80-054), Silver (EPA 440/5-80-071). The Minimum
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http://www.epa.gov/fedrgstr/EPA-WATER/1995/May/Day-04/pr-106.html
http://water.epa.gov/scitech/swguidance/waterquality/standards/upload/2001_10_12_criteria_ambientwqc_mercury1984.pdf
http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/2001_10_12_criteria_ambientwqc_aldrindieldrin.pdf
http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/2001_10_12_criteria_ambientwqc_chlordane80.pdf
http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/2001_10_12_criteria_ambientwqc_ddt80.pdf
http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/2001_10_12_criteria_ambientwqc_endosulfan80.pdf
http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/2001_10_12_criteria_ambientwqc_endrin80.pdf
http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/2001_10_12_criteria_ambientwqc_heptachlor80.pdf
http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/2001_10_12_criteria_ambientwqc_hexachlorocyclohexa80.pdf

Data Requirements and derivation procedures were different in the 1980 Guidelines than in the 1985 Guidelines (PDF) (104 pp, 3.3 MB) . For
example, a "CMC" derived using the 1980 Guidelines was derived to be used as an instantaneous maximum. If assessment is to be done using an
averaging period, the values given should be divided by 2 to obtain a value that is more comparable to a CMC derived using the 1985 Guidelines.

© This recommended water quality criterion is expressed as g free cyanide (as CN)/L.

P This criterion is based on a 304(a) aquatic life criterion issued in 1980 or 1986, and was issued in one of the following documents:
Aldrin/Dieldrin (PDF) (153 pp, 7.3 MB) (EPA 440/5-80-019), Chlordane (PDF) (68 pp, 3.1 MB) (EPA 440/5-80-027), DDT (PDF) (175 pp, 8.3
MB) (EPA 440/5-80-038), Endrin (PDF) (103 pp, 4.6 MB) (EPA 440/5-80-047), Heptachlor (PDF) (114 pp, 5.4 MB) (EPA 440/5-80-052),
Polychlorinated biphenyls (EPA 440/5-80-068), Toxaphene (EPA 440/5-86-006). This CCC is currently based on the Final Residue Value (FRV)
procedure. Since the publication of the Great Lakes Aquatic Life Criteria Guidelines in 1995 (60 FR 15393-15399, March 23, 1995), the Agency
no longer uses the Final Residue Value procedure for deriving CCCs for new or revised 304(a) aquatic life criteria. Therefore, the Agency
anticipates that future revisions of this CCC will not be based on the FRV procedure.

Q The derivation of the CCC for this pollutant (Endrin) did not consider exposure through the diet, which is probably important for aquatic life
occupying upper trophic levels.

R This value was derived from data for endosulfan and is most appropriately applied to the sum of alpha-endosulfan and beta-endosulfan.
S This criterion applies to DDT and its metabolites (i.e., the total concentration of DDT and its metabolites should not exceed this value).

T This value was derived from data for heptachlor and the criteria document provides insufficient data to estimate the relative toxicities of
heptachlor and heptachlor epoxide.

Y This value is based on a 304(a) aquatic life criterion that was derived using the 1985 Guidelines (Guidelines for Deriving Numerical National
Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses, PB85-227049, January 1985) and was issued in one of the
following criteria documents: Aluminum (EPA 440/5-86-008); Chloride (EPA 440/5-88-001); Chloropyrifos (EPA 440/5-86-005).

V This value for aluminum is expressed in terms of total recoverable metal in the water column.

W There are three major reasons why the use of Water-Effect Ratios might be appropriate.

X The derivation of this value is presented in the Red Book (EPA 440/9-76-023, July, 1976).

Y This value is based on a 304(a) aquatic life criterion that was issued in the 1995 Updates: Water Quality Criteria Documents for the Protection
of Aquatic Life in Ambient Water (EPA 820-B-96-001). This value was derived using the GLI Guidelines (60 FR 15393-15399, March 23, 1995;
40CFR132 Appendix A); the differences between the 1985 Guidelines and the GLI Guidelines are explained on page iv of the 1995 Updates. No

decision concerning this criterion was affected by any considerations that are specific to the Great Lakes.

“ EPA announced the availability of a draft updated tributyltin (TBT) document on August 7, 1997 (62 FR 42554). The Agency has reevaluated
this document and anticipates releasing an updated document for public comment in the near future.
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http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/2009_01_13_criteria_85guidelines.pdf
http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/2001_10_12_criteria_ambientwqc_aldrindieldrin.pdf
http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/2001_10_12_criteria_ambientwqc_chlordane80.pdf
http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/2001_10_12_criteria_ambientwqc_ddt80.pdf
http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/2001_10_12_criteria_ambientwqc_endrin80.pdf
http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/2001_10_12_criteria_ambientwqc_heptachlor80.pdf
http://water.epa.gov/scitech/swguidance/waterquality/standards/current/index.cfm#red
http://water.epa.gov/scitech/swguidance/waterquality/standards/criteria/aqlife/pollutants/tributyltin/index.cfm
http://water.epa.gov/scitech/swguidance/waterquality/standards/criteria/aqlife/pollutants/tributyltin/index.cfm

RESULTS AND DISCUSSION

Water and Sediment Chemistry

Water and sediment chemistry are presented in Appendix A. In general, results were
similar between year 1 and year 2. Most of the chemicals analyzed in water were below selected
Ambient Water Quality Criteria (AWQC) benchmarks in one or both years, with the exception of
silver, lead, alpha chlorodane, gamma chlorodane, heptachlor epoxide, dieldren, and mirex.
Although silver, lead, alpha chlorodane, gamma chlorodane, heptachlor epoxide, dieldren, and
mirex exceeded the selected benchmark, all except lead exceeded the selected benchmark
because the method detection limit was greater than the AWQC. In 2006, lead slightly exceeded
the freshwater chronic AWQC of 2.1 at BNWRO02 and BNWRO03 with readings of 2.64 and 2.6
respectively. In year 2, all lead levels were below AWQC. All sediment samples were below the
selected benchmarks both years

Sediment Toxicity

None of the sediments collected in 2006 or 2007 were toxic based on the results of these 10-d
tests with Hyalella azteca and Leptocheirus plumulosus. Thus, it does not appear that toxics are
of concern to benthic organisms at these stations in the little Blackwater River or Buttons Creek.
Complete results and analysis of the sediment toxicity test are presented in Appendix B.

Benthic Invertebrate Community

Results from the sampling in 2006 indicated that the benthic fauna at the seven stations
sampled did not display healthy community characteristics. No molluscs or large polychaete
were collected from any of the stations sampled leading to low biomass at all stations. Only one
station (BNWRO06) had amphipod and isopod crustaceans which is another indicator of a healthy
benthic community as well as important prey items for fish and crabs. The dominant taxa were
generally all pollution indicative in the oligochaete, polychaete, and chironomid taxonomic
groups. The major factor contributing to the poor IBI scores in 2006 was thought to be salinity
fluctuations in areas that swing between tidal fresh to mesohaline. In addition, localized low DO
resulting from the decaying marsh material could have been a factor.

The 2007 results indicated an even more degraded community at these stations. Six of the
seven benthic samples collected did not contain a single organism. All of the azoic stations were
located in the tidal fresh/oligohaline areas. The lack of even pollution tolerant oligochaete worms
and chironomid larva indicates that these stations may have been subjected to extended periods
of anoxic waters. The one station with organisms, BNWRO06, had some salt intrusion based on
the presence of estuarine species, i.e., Edotea triloba (isopod), Gammarus daiberi (amphipod),
Almyracuma proximoculi (cumacid), Eteone heteropoda and Streblospio benedicti (polychaete).
The B-IBI score of 1.4 (severely degraded) at this station was the same as when sampled in
2006. The lack of abundance, biomass, and equilibrium-type organisms (i.e., clams and
polychaetes) led to a metric score of one for all five metrics scored in the B-IBI.. Complete
results and analysis of the benthic community are presented in Appendix B.
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Fish Communities

Seven sites were sampled in 2006 (1 fyke net per site, 24 hour sets) and five sites were
sampled in 2007, for a total of 288 sampling hours. Equipment failure (boat engine) in 2007
resulted in sampling not occurring on two of the intended sites (BNWRO05 and BNWRO06).
Collections over the two year period included 22 vertebrate species, encompassing 1,889
individual animals. 272 individuals were collected in 2007, and 1,617 were collected in 2006.
The difference in total species abundance between years was attributed to large numbers of white
perch and brown bullhead being collected in 2006. 2007 samples included three species not
observed in 2006; goldfish, white catfish, and largemouth bass. Complete results and analysis of
the fish community are presented in Appendix C.

CONCLUSION

In general the Little Blackwater River watershed has had little impact from contaminants
evaluated in this study. Although the benthic community in this watershed is depressed, it is
more likely a function of the physical characteristics of the shallow water system rather than an
effect of contaminants evaluated in this study.

This study was intended to evaluate the impacts of urbanization on water and sediment in the
Little Blackwater River watershed. In addition to the effects on water and sediment quality, we
intended to evaluate the change in sediment toxicity, as well as benthic and fish community as
development replaced forest and farm fields in this watershed. Between 2006 and 2007
sampling, the United States entered a severe economic recession in which most of the major
development across the nation slowed or stopped. There was little or no development changes in
the Little Blackwater River watershed over the course of this study. Therefore, instead of using
this study as an evaluation of urbanization impacts on the Little Blackwater River watershed, it
will serve as two years of baseline data in which future urban impacts can be compared.
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Appendix A
Sediment and water chemistry data: Year 1 (2006) and Year 2 (2007).



2006 Water Chemistry.



Real time Water Quality Data from Sediment and Benthic sampling events Year 1

(2006)

Station Date |Depth |Temperature| D.O. [ % D.O. |Conductivity| pH [ Sal

(m) (°C) (ppm)|saturation |(mmhos/cm) (ppt)
BNWRO01| 7/11/2006 2 27.51| 4.29 46.3 0.176| 6.26] 0.09
BNWRO02| 7/11/2006 1.2 29.45| 8.54 98.1 0.32| 6.52| 0.15
BNWRO03| 7/11/2006 <1 30.86| 12.06 158.7 1.268| 8.14| 0.63
BNWRO04|7/11/2006 <1 30.69| 12.93 177 7.1| 8.94 4
BNWRO5| 7/11/2006 <1 30.66| 11.85 161.8 8.44| 8.67| 4.7
BNWRO06| 7/12/2006 <1 28.68| 10.25 105.4 10.25( 6.75| 5.8
BNWRO7| 7/12/2006 <1 32.76| 6.66 92.7 2.4] 6.76 1.24




Metals Yr 1 (2006) Filtered Water Results in pg/L

Station ID|BNWRO1 |[BNWR02 [BNWR03 |BNWR04 |BNWRO0O5 [BNWR06 |BNWRO07
Ag 10° 10° 10° 10° 10° 10° 10°
Al 270 718 1370 347 1160 829 1390
As 0.05 0.05 0.05 0.1 0.1 0.1 0.05
B 40 50 150 546 675 817 192,
Ba 37 38 29 64 76 88 84
Be 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Ca 10300 9200 13500 55000 66800 79900 19700
Cd 0.03 0.03 0.04 0.04 0.05 0.04 0.05
Co 5 5 5 5 5 5 5
Cr 5 5 5 5 5 5 5
Cu 5 5 5 5 5 5 5
Fe 10 10 10 10 10 10 10
Hg 0.03 0.03 0.03 0.03 0.03 0.03 0.03
K 7670 8680 16200 57700 69500 83100 21600
Mg 4650 7540 26300 151000, 187000, 227000 47000
Mn 302 231 242 294 299 186 270
Mo 10 10 10 10 10 10 10
Na 15600 37300, 181000 1260000 1580000, 1960000, 372000
Ni 5 5 5 5 5 5 5
P 1170 811 822 446 422 269 529
Pb 0.822.64° 2.6° 1.08 2.06 1.86 2.31
S 2300 4200 14500 98900/ 127000, 154000 19400
Se 0.3 0.3 0.2 0.2 0.2 0.2 0.2
Si 4820 3810 3510 1560 2320 1400 3600
Sr 49.9 61.7 164 941 1160 1430 275
Ti 5 7 14 5 12 8 9
Vv 10 10 10 10 10 10 10
Zn 2 5 6 2 5 4 7

numbers in bold are detected, numbers underlined exceed AWQC, ® = exceeds
acute freshwater Ambient Water Quality Criteria benchmark (EPA, 2009), b=
exceeds chronic freshwater Ambient Water Quality Criteria.
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Aromatics Yr 1(2006) Water Results in pg/L

Station ID BNWRO01|BNWR02 | BNWRO03 | BNWR04 [ BNWRO5 | BNWR06 | BNWR0O7
1,6,7-Trimethyl-naphthalene 0.00476| 0.00475| 0.00472| 0.00474| 0.00471) 0.00476| 0.00476|
1-methylnaphthalene 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
1-methylphenanthrene 0.00476| 0.00475| 0.00472| 0.00474| 0.00471) 0.00476| 0.00476|
2,6-dimethylnaphthalene 0.00476| 0.00475[ 0.00472| 0.00474| 0.00471| 0.00476| 0.00476)
2-methylnaphthalene 0.00476] 0.00475] 0.00472| 0.00474{ 0.00471] 0.00476] 0.00476
acenaphthalene 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
acenaphthene 0.00476] 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.0059
anthracene 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
Benzo(a)anthracene 0.00476] 0.00475[ 0.00472 0.00474{ 0.00471| 0.00476| 0.00476
benzo(a)pyrene 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
benzo(b)fluoranthene 0.00476| 0.00475| 0.00472| 0.00474| 0.00471] 0.00476| 0.00476|
benzo(e)pyrene 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
benzo(g,h,i)perylene 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
benzo(k)fluoranthene 0.00476| 0.00475[ 0.00472| 0.00474| 0.00471| 0.00476| 0.00476)
biphenyl 0.00476] 0.00475] 0.00472| 0.00474{ 0.00471] 0.00476] 0.00476
C1-chrysenes 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
Cl-dibenzothiophenes 0.00476| 0.00475[ 0.00472| 0.00474| 0.00471| 0.00476| 0.00476)
C1-Fluoranthenes & Pyrenes 0.00476] 0.00475[ 0.00472 0.00474{ 0.00471| 0.00476| 0.00476
Cl-fluorenes 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
Cl-naphthalenes 0.00476| 0.00475[ 0.00472| 0.00474| 0.00471| 0.00476| 0.00476)
C1-Phenanthrenes & Anthracenes | 0.00476| 0.00475[ 0.00472| 0.00474| 0.00471| 0.00476| 0.00476}
C2-chrysenes 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
C2-dibenzothiophenes 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
C2-fluorenes 0.00476| 0.00475( 0.00472| 0.00474| 0.00471| 0.00476| 0.00476)
C2-naphthalenes 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
C2-Phenanthrenes & Anthracenes 0.00476| 0.00475| 0.00472| 0.00474| 0.00471) 0.00476| 0.00476|
C3-chrysenes 0.00476| 0.00475[ 0.00472| 0.00474| 0.00471| 0.00476| 0.00476)
C3-dibenzothiophenes 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
C3-fluorenes 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
C3-naphthalenes 0.00476| 0.00475[ 0.00472| 0.00474| 0.00471| 0.00476| 0.00476)
C3-Phenanthrenes & Anthracenes | 0.00476| 0.00475[ 0.00472| 0.00474| 0.00471| 0.00476| 0.00476}
C4-chrysenes 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
C4-naphthalenes 0.00476| 0.00475| 0.00472| 0.00474| 0.00471] 0.00476| 0.00476|
C4-Phenanthrenes & Anthracenes | 0.00476| 0.00475[ 0.00472| 0.00474| 0.00471| 0.00476| 0.00476}
chrysene 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
Dibenz(a,h)anthracene 0.00476] 0.00475| 0.00472| 0.00474| 0.00471| 0.00476] 0.00476
dibenzothiophene 0.00476| 0.00475| 0.00472| 0.00474{ 0.00471] 0.00476] 0.00476
fluoranthene 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
fluorene 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
indeno(1,2,3-cd)pyrene 0.00476| 0.00475[ 0.00472| 0.00474| 0.00471| 0.00476| 0.00476)
naphthalene 0.00621] 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
perylene 0.00476| 0.00475] 0.00472| 0.00474 0.00471] 0.00476] 0.00476
phenanthrene 0.00476| 0.00475[ 0.00556| 0.00655| 0.00471| 0.00476| 0.00476)
pyrene 0.00476| 0.00475| 0.00472| 0.00474 0.00471| 0.00476| 0.00476

numbers bolded denote detected samples, numbers underlined exceed AWQC.
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Organochlorines Yr 1 (2006) Water Results in pg/L

Station ID BNWRO1 [BNWR02 |BNWR03 |BNWR0O4 |BNWRO5 [BNWRO6 |BNWRO7
Aldrin 0.00238| 0.00238| 0.00236| 0.00237| 0.00235| 0.00238| 0.00238
alpha BHC 0.00238| 0.00238| 0.00236| 0.00237 0.00235| 0.00238| 0.00238
alpha chlordane 0.00238| 0.00238| 0.00236| 0.00237| 0.00235| 0.00238| 0.00238
beta BHC 0.00238| 0.00238] 0.00236] 0.00237| 0.00235] 0.00238| 0.00238
cis-nonachlor 0.00238| 0.00238| 0.00236| 0.00237 0.00235| 0.00238| 0.00238
delta BHC 0.00238| 0.00238| 0.00236| 0.00237| 0.00235| 0.00238| 0.00238
dieldrin 0.00238| 0.00238] 0.00236] 0.00237| 0.00235] 0.00238| 0.00238
endosulfan Il 0.00238| 0.00238| 0.00236| 0.00237| 0.00235| 0.00238| 0.00238
endrin 0.00238| 0.00238| 0.00236| 0.00237| 0.00235| 0.00238| 0.00238
gamma BHC 0.00238| 0.00238| 0.00236| 0.00237 0.00235| 0.00238| 0.00238
gamma chlordane 0.00238| 0.00238| 0.00236| 0.00237| 0.00235] 0.00238| 0.00238
HCB 0.00238| 0.00238] 0.00236] 0.00237| 0.00235] 0.00238| 0.00238
Heptachlor 0.00238| 0.00238| 0.00236| 0.00237 0.00235| 0.00238| 0.00238
heptachlor epoxide 0.00238| 0.00238| 0.00236| 0.00237| 0.00235| 0.00238| 0.00238
mirex 0.00238° |0.00238" [0.00236° [0.00237 |0.00235° |0.00238° |0.00238"
o,p'-DDD 0.00238| 0.00238| 0.00236| 0.00237| 0.00235| 0.00238| 0.00238
o,p'-DDE 0.00238| 0.00238] 0.00236] 0.00237| 0.00235] 0.00238| 0.00238
o,p'-DDT 0.00238| 0.00238| 0.00236| 0.00237 0.00235| 0.00238| 0.00238
oxychlordane 0.00238| 0.00238| 0.00236| 0.00237| 0.00235| 0.00238| 0.00238
p,p'-DDD 0.00238| 0.00238] 0.00236] 0.00237| 0.00235] 0.00238| 0.00238
p,p'-DDE 0.00238| 0.00238| 0.00236| 0.00237| 0.00235| 0.00238| 0.00238
p,p'-DDT 0.00238| 0.00238| 0.00236| 0.00237| 0.00235| 0.00238| 0.00238
PCB-1242 0.119 0.119 0.118 0.118 0.118 0.119 0.119
PCB-1248 0.119 0.119 0.118 0.118 0.118 0.119 0.119
PCB-1254 0.119 0.119 0.118 0.118 0.118 0.119 0.119
PCB-1260 0.119 0.119 0.118 0.118 0.118 0.119 0.119
PCB-1268 0.119 0.119 0.118 0.118 0.118 0.119 0.119
PCB-TOTAL 0.119 0.119 0.118 0.118 0.118 0.119 0.119
pentachloro-anisole 0.00238| 0.00238| 0.00236| 0.00237 0.00235| 0.00238| 0.00238
toxaphene 0.119 0.119 0.118 0.118 0.118 0.119 0.119
trans-nonachlor 0.00238| 0.00238| 0.00236| 0.00237| 0.00235| 0.00238| 0.00238

numbers bolded denote detected samlpes, numbers underlined exceed AWQC, ° = exceeds acute
freshwater Ambient Water Quality Criteria benchmark (EPA, 2009).
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2007 Water Chemistry.



Real time Water Quality Data from Sediment and Benthic sampling events Year 2

(2007)

Station Date |Depth [Temperature| D.O. [ % D.0O. |Conductivity| pH [ Sal

(m) (°C) (ppm)|saturation |(mmhos/cm) (ppt)
BNWRO01| 7/10/2007 1.7 31.13 4.3 57.8 0.49| 6.3| 0.24
BNWRO02| 7/10/2007 <1 32.02| 5.79 NA 1.46| 6.92| 0.77
BNWRO03| 7/10/2007 <1 33.51 9.6 145.8 7.07| 9.33] 3.91
BNWRO04| 7/10/2007 <1 32.44| 6.97 103 12.94( 7.89| 7.48
BNWRO5| 7/11/2007 <1 29.09] 4.25 57.6 12.85| 7.25| 7.39
BNWRO06| 7/11/2007 <1 28.21| 4.56 63.2 13.23( 7.03| 7.61
BNWRO07| 7/11/2007 <1 32.71 10.14 143.7 6.89| 7.71| 3.8




Metals Yr 2 (2007) Filtered Water Results in ug/L
Station ID|BNWR01 |BNWR02 |BNWR03 |BNWR04 |BNWR05 |BNWR06 |BNWR07
Ag 10° 10° 10° 10° 10° 10° 10°
Al 10 10 10 10 10 10 10
As 1.59 1.83 3.72 3.09 3.2 3.19 2.65
B 60 127 511 980 989 1020 532,
Ba 14 36 100 96 105 105 193
Be 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Ca 12000 18600 54900 95600 97000 99300 56400
Cd 0.01 0.01 0.01 0.02 0.02 0.02 0.01]
Co 5 5 5 5 5 5 5
Cr 5 5 5 5 5 5 5
Cu 5 5 5 5 5 5 5
Fe 120 10 30 10 10 10 10
Hg 0.03 0.03 0.03 0.03 0.03 0.03 0.03
K 8400 13600 47100 85400 87500 89100 46100)
Mg 7830 23200 126000 259000, 261000| 272000, 130000
Mn 2 2 2 2 2 2 2
Mo 10 10 10 10 10 10 10
Na
Ni 5 5 5 5 5 5 5
P 205 132 260 50 50 50 50
Pb 0.02 0.04 0.06 0.06 0.05 0.05 0.02
S 4100 11400 95200, 208000, 208000, 217000 97500)
Se 0.11 0.18 0.33 0.46 0.43 0.56 0.42
Si
Sr 62.7 147 839 1700 1710 1770 876
Ti 5 5 5 5 5 5 5
Vv 10 10 10 10 10 10 10
Zn 2 2 2 2 2 2 2
numbers in bold are detected, numbers underlined exceed AWQC, ° = exceeds
acute freshwater Ambient Water Quality Criteria benchmark (EPA, 2009).
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Aromatics Yr 2 (2007) Water Results in pg/L

Station ID BNWRO01| BNWR02| BNWR03 | BNIVIRO4| BNWRO5| BNWRO6 | BNWR0O7
1,6,7-Trimethyl-naphthalene 0.05 0.05 0.05 0.05 0.05 0.05 0.05
1-methylnaphthalene 0.05 0.05 0.05 0.05) 0.05] 0.05 0.05]
1-methylphenanthrene 0.05 0.05 0.05 0.05] 0.05) 0.05 0.05]
2,6-dimethylnaphthalene 0.05 0.05 0.05 0.05 0.05 0.05 0.05
2-methylnaphthalene 0.05 0.05 0.05 0.05] 0.05] 0.05 0.05]
acenaphthalene 0.05 0.05 0.05 0.05 0.05 0.05 0.05
acenaphthene 0.05 0.05 0.05 0.05 0.05 0.05 0.05
anthracene 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Benzo(a)anthracene 0.05 0.05 0.05 0.05) 0.05] 0.05 0.05]
benzo(a)pyrene 0.05 0.05 0.05 0.05] 0.05] 0.05 0.05]
benzo(b)fluoranthene 0.05 0.05 0.05 0.05 0.05 0.05 0.05
benzo(e)pyrene 0.05 0.05 0.05 0.05] 0.05] 0.05 0.05]
benzo(g,h,i)perylene 0.05 0.05 0.05 0.05] 0.19 0.07 0.14
benzo(k)fluoranthene 0.05 0.05 0.05 0.05 0.05 0.05 0.05
biphenyl 0.05 0.05 0.05 0.05 0.05 0.05 0.05
C1-chrysenes 0.1 0.7] 0.7 0.5 0.5 0.5 0.5]
Cl-dibenzothiophenes 0.5 0.5 0.5 0.5 0.5 0.5 0.5
C1-Fluoranthenes & Pyrenes 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Ci-fluorenes 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Cl-naphthalenes 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Cl-phenanthrenes 0.5 0.5 0.5 0.5 0.5 0.5 0.5
C2-chrysenes 0.5 0.5 0.5 0.5 0.5] 0.5] 0.5]
C2-dibenzothiophenes 0.5 0.5 0.5 0.5 0.5] 0.5] 0.5)
C2-fluorenes 0.5 0.5 0.5 0.5 0.5| 0.5 0.5
C2-naphthalenes 0.5 0.5 0.5 0.5 0.5] 0.5] 0.5)
C2-phenanthrenes 0.5 0.5 0.5 0.5 0.5] 0.5] 0.5)
C3-chrysenes 0.5 0.5 0.5 0.5 0.5] 0.5 0.5]
C3-dibenzothiophenes 0.5 0.5 0.5 0.5 0.5] 0.5 0.5
C3-fluorenes 0.5 0.5 0.5 0.5 0.5 0.5 0.5
C3-naphthalenes 0.5 0.5 0.5 0.5 0.5| 0.5 0.5
C3-phenanthrenes 0.5 0.5 0.5 0.5 0.5 0.5 0.5
C4-chrysenes 0.5 0.5 0.5 0.5 0.5] 0.5] 0.5
C4-naphthalenes 0.5 0.5 0.5 0.5 0.5| 0.5 0.5
C4-phenanthrenes 0.5 0.5 0.5 0.5 0.5 0.5 0.5
chrysene 0.1 0.07 0.07 0.05 0.05 0.05 0.05
Dibenz(a,h)anthracene 0.06 0.05 0.05 0.05] 0.07, 0.05 0.07|
dibenzothiophene 0.05 0.05 0.05 0.05] 0.05) 0.05 0.05]
fluoranthene 0.05 0.05 0.05 0.05 0.05 0.05 0.05
fluorene 0.05 0.05 0.05 0.05 0.05 0.05 0.05
indeno(1,2,3-cd)pyrene 0.06 0.05 0.06) 0.06) 0.07 0.05 0.56
naphthalene 0.05 0.05 0.05 0.06) 0.05 0.05 0.05
perylene 0.08 0.07| 0.1 0.09 0.1 0.06 0.2]
phenanthrene 0.06 0.05 0.05 0.05 0.05 0.05 0.05
pyrene 0.05 0.05 0.05 0.05 0.05 0.05 0.05]

numbers in bold are detected, numbers underlined exceed AWQC.
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Organochlorines Yr 2 (2007) Water Results in pug/L
BNWRO1 |BNWRO02 | BNWRO03 |BNIMR04 | BNWRO5 | BNWRO06 | BNWRO7
alpha BHC 0.02 0.02 0.02 0.02 0.02 0.02 0.02
alpha chlordane 0.02° 0.02° 0.02°(  0.02° 0.02° 0.02° 0.02°
beta BHC 0.02 0.02 0.02 0.02 0.02 0.02 0.02
cis-nonachlor 0.02 0.02 0.02 0.02 0.02 0.02 0.02
delta BHC 0.02 0.02 0.02 0.02 0.02 0.02 0.02
dieldrin 0.02° 0.02° 0.02°(  0.02° 0.02° 0.02° 0.02°
endrin 0.02 0.02 0.02 0.02 0.02 0.02 0.02
gamma BHC 0.02 0.02 0.02 0.02 0.02 0.02 0.02
gamma chlordane 0.02° 0.02° 0.02°|  0.02° 0.02° 0.02° 0.02°
HCB 0.02 0.02 0.02 0.02 0.02 0.02 0.02
heptachlor epoxide 0.02° 0.02° 0.02°(  0.02° 0.02° 0.02° 0.02°
mirex 0.02° 0.02° 0.02°(  0.02° 0.02° 0.02° 0.02°
o,p'-DDD 0.02 0.02 0.02 0.02 0.02 0.02 0.02
o,p'-DDE 0.02 0.02 0.02 0.02 0.02 0.02 0.02
o,p'-DDT 0.02 0.02 0.02 0.02 0.02 0.02 0.02
oxychlordane 0.02 0.02 0.02 0.02 0.02 0.02 0.02
p,p'-DDD 0.02 0.02 0.02 0.02 0.02 0.02 0.02
p,p'-DDE 0.02 0.02 0.02 0.02 0.02 0.02 0.02
p,p'-DDT 0.02 0.02 0.02 0.02 0.02 0.02 0.02
PCB-1242 0.1 0.1 0.1 0.1 0.1 0.1 0.1
PCB-1248 0.1 0.1 0.1 0.1 0.1 0.1 0.1
PCB-1254 0.1 0.1 0.1 0.1 0.1 0.1 0.1
PCB-1260 0.1 0.1 0.1 0.1 0.1 0.1 0.1
PCB-TOTAL 0.1 0.1 0.1 0.1 0.1 0.1 0.1
toxaphene 1 1 1 1 1 1 1
trans-nonachlor 0.02 0.02 0.02 0.02 0.02 0.02 0.02

numbers bolded are dected, numbers underlined exceed AWQC, 4 =exceeds chronic
freshwater Ambient Water Quality Criteria benchmark (EPA, 2009).
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2006 Sediment Chemistry.



Physical properties and acid volitile sulfidde (AVS) concentrations in
sediment samples Year 1 (2006)
% Moisture Grain Size-Clay |Grain Size-Sand AVS

Sample [Percent Result [Percent Result |Percent Result |Percent Result

Units percent percent percent ppb

BNWRO1 86.9 54.9 16.3 541000

BNWRO02 84.7 33.6 21 205000

BNWRO03 84.1 56.6 12 160000

BNWR0O4 86.6 57.3 17.3 611000

BNWRO05 89.3 22.5 19.8 1040000

BNWRO06 87.6 30.8 8.6 624000

BNWRO07 83.4 44.4 47.8 217000

Simultaneously extracted metals to Acid volitile sulfide ratio in sediment samples Year 1 (2006)
Station |Date AVS Ccd SEM/AVS Cu SEM/AVS Cr SEM/AVS Ni SEM/AVS Pb SEM/AVS Zn SEM/AVS
ppbdry [ppb dry ppb dry ppb dry ppb dry ppb dry ppb dry
weight |weight weight weight weight weight weight

BNWRO1 | 7/11/2006( 541000 518| 9.57E-04 17100| 3.16E-02 21100 3.90E-02 21600{ 3.99E-02 28500 5.27E-02| 156000 2.88E-01
BNWRO02 | 7/11/2006( 205000 408| 1.99E-03 16600| 8.10E-02 22200 1.08E-01 22300 1.09E-01 26100 1.27E-01f 132000 6.44E-01
BNWRO03 | 7/11/2006( 160000 337| 2.11E-03 13700| 8.56E-02 18500 1.16E-01 24900 1.56E-01 23100 1.44E-01f 109000 6.81E-01
BNWRO04 | 7/11/2006( 611000 236| 3.86E-04 14800| 2.42E-02 17800| 2.91E-02 16600| 2.72E-02 21500 3.52E-02 70800] 1.16E-01
BNWRO5 | 7/11/2006( 1040000 254| 2.44E-04 14100| 1.36E-02 18100| 1.74E-02 16800| 1.62E-02 22800 2.19E-02( 732000 7.04E-01
BNWRO06 | 7/12/2006( 624000 230| 3.69E-04 9070| 1.45E-02 11300| 1.81E-02 13500| 2.16E-02 17900| 2.87E-02 60500 9.70E-02
BNWRO7 | 7/12/2006( 217000 523| 2.41E-03 11900| 5.48E-02 12400| 5.71E-02 19400| 8.94E-02 19800| 9.12E-02 99000 4.56E-01

A-12




Metals Yr 1 (2006) Sediment Results in pug/kg dw

Station ID |BNWR0O1 |BNWR02 |BNWR03 |BNWR04 |BNWR05 |BNWR06 |BNWRO7
Ag 194 194 191 191 195 196 189
Al 22400000| 23700000| 18900000| 16500000| 17100000 9380000 14600000
As 97.1 96.9 95.7 95.4 97.4 97.9 94.3
B 1940 1940 4670 12000 13900 27300 4360
Ba 48600 50200 21300 27300 25200 20700 33300
Be 48.6 48.5 47.8 47.7 48.7 48.9 47.1
Ca 4150000, 4240000, 3570000, 4090000, 4970000, 5210000, 3870000
Cd 38.9 38.8 38.3 38.2 38.9 39.2 37.7
Co 21100 19500 24000 10700 7890 9270 17900
Cr 21100 22200 18500 17800 18100 11300 12400
Cu 17100 16600 13700 14800 14100 9070 11900
Fe 16100000] 20300000] 22400000 17500000 15900000] 16200000 13400000
Hg 147 96.7 123 97.1 95.3 116 102
Mg 2190000] 2600000| 3970000| 5260000 6360000| 6140000| 3620000
Mn 341000 304000{ 246000( 265000{ 264000{ 206000( 142000
Mo 970 970 1240 1600 1040 1650 940
Ni 21600 22300 24900 16600 16800 13500 19400
P 1320000 1460000 736000 670000/ 802000 616000, 755000
Pb 28500 26100 23100 21500 22800 17900 19800
S 9900000 15300000 33200000 28100000 26700000] 33900000] 21500000
Se 763 817 918 824 822 845 946
Sr 32600 35200 48900 61800 75300 82400 52700
Ti 14000 23600 47800 50300 33200 52700 15500
\'/ 29400 24600 23300 21500 20300 17100 19300
Zn 194 194 191 191 195 196 189

numbers bolded are detected, numbers underlined exceed AWQC.




Sediment Aromatics Yrl (2006) Sediment Results in pg/kg dw

Station ID BNWRO1 [BNWR02 | BNWRO03 | BNWR04 [ BNWRO5 | BNWR06 | BNWR0O7
1,6,7-Trimethyl-naphthalene 11.5 7.54] 10.1 10.7 11 10.8] 11
1-methylnaphthalene 11.5 10.2] 13.8 28.7 47.3 46.1 11
1-methylphenanthrene 11.5 7.54] 15 69.1 21.4 18.3 11
2,6-dimethylnaphthalene 17.4 13.3 25 18.4 19.9 10.8 11
2-methylnaphthalene 11.5 12.8] 24.2] 55.3) 71.8 63.5) 11
acenaphthalene 11.5 7.54] 10.1 62.2| 25.6| 11.2] 11
acenaphthene 11.5 7.54] 10.1 14.9 11 11.4] 11
anthracene 12.1 10.4 20.5] 107| 51.9 38.5 11
Benzo(a)anthracene 29.4 15.5] 31 399 83.8 54.2| 11
benzo(a)pyrene 38.9 18 25.1] 318 68.3) 32.9 11.9|
benzo(b)fluoranthene 122| 58.6) 99.2) 626 170 105| 53.1f
benzo(e)pyrene 50.2| 24.6| 36 244 61.8| 40.4 20
benzo(g,h,i)perylene 39.9 22.5] 31.1] 172, 29.4 14.6) 19
benzo(k)fluoranthene 23.2| 13| 18.7 129 36.5) 26 11.9|
biphenyl 11.5 7.54 10.1] 17.9 15 10.8 11
Cl-chrysenes 155 45.8 64.1) 236 62.7 41.2] 97.7|
C1-dibenzothiophenes 11.5 7.54 12.2] 28.2 11 10.8 11
C1-Fluoranthenes & Pyrenes 86.7| 34 61.5 303 63.7 58.9) 57|
C1-fluorenes 23.7| 19.2 40.7| 88.7, 65.3 81.8| 16.3
Cl1-naphthalenes 17.6 22.9| 38| 84 119 110 20.1
C1-Phenanthrenes & Anthracenes 29.9 18.8| 48.3 219 57.9 55.1 12.3|
C2-chrysenes 73.7| 36.3] 60.6 105 49.3 45.8| 22.5|
C2-dibenzothiophenes 12.9] 7.54] 10.1 24.1 11 10.8| 11
C2-fluorenes 21.9] 15.9 28.3 53.7 27.6) 35.4 11.6
C2-naphthalenes 48.8 91.2| 76.9) 85.7 128| 172| 73.1]
C2-Phenanthrenes & Anthracenes 22.8| 13.6 29 133 27.3 26.6 11
C3-chrysenes 21.3| 17.7| 21.3| 43.5 12.4] 15.1 11
C3-dibenzothiophenes 18.3| 8.99) 10.1] 12.3 11 10.8 11]
C3-fluorenes 186] 127 26) 509 224 345 11
C3-naphthalenes 49.8 76.4 61.9| 110, 93.7 187| 87.3]
C3-Phenanthrenes & Anthracenes 13.2 9.55| 16.6 56.4] 15.2 14.5 11
C4-chrysenes 24.5 7.54] 18.5| 30.7 333 26.3] 24.4
C4-naphthalenes 73.9) 126 127| 237 172 550 143
C4-Phenanthrenes & Anthracenes 39 2.8 26.4 108 2.1 2.8 29.4
chrysene 58.2| 25.8 41 402 76.6) 62.2| 18.6}
Dibenz(a,h)anthracene 11.5 7.54] 10.1 46.7 11 10.8| 11
dibenzothiophene 11.5 7.54 14.9 29.3 18.1 17 11
fluoranthene 83.5 44.9) 152 973 209 257, 37.7]
fluorene 12.3 13.8| 62.7 85.1 70.1 70.1 13
indeno(1,2,3-cd)pyrene 49.9 25.6| 33.8] 232 43.2 23.9 20.2]
naphthalene 11.5 10.8| 25.7 86 43.3 48.8 11]
perylene 696 450| 877 342 86.8| 111 835
phenanthrene 374 2.8 831 380 188]  164] 124
pyrene 719 364 105 769 138)  169]  27.

numbers in bold are detected, numbers underlined exceed AWQC.
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Organochlorines Yr 1 (2006) Sediments Results in png/kg dw

Station ID BNWRO1 [BNWR02 BNWRO03 |BNWR0O4 |BNWR05 BNWRO06 BNWRO7
Aldrin 0.191 0.126 1.02 3.01 13 1.28 0.185]
alpha BHC 0.466 0.288 0.379 0.305 0.458 0.465 0.303]
alpha chlordane 1.34 0.212 0.982 0.37 0.599 0.723 6.3|
beta BHC 0.191 0.126 0.17 0.276 0.266 0.181 0.517
cis-nonachlor 1.23 0.409 0.757 0.377 0.237 0.354 4.04
delta BHC 0.191 0.141 0.17 0.178 0.183 0.181 0.183
dieldrin 1.56 0.777 2.17 0.348 0.183 0.465 3.38|
endosulfan i 0.191 0.126 0.17 0.178 0.183 0.181 0.183
endrin 0.617 0.126 0.252 0.261 0.717 0.229 0.31
gamma BHC 0.191 0.126 0.17 0.203 0.183 0.181 0.183
gamma chlordane 1.01 0.237 0.982 0.218 0.318 0.369 6.6
HCB 0.191 0.126 0.17 0.178 0.183 0.185 0.183
Heptachlor 0.191 0.172 0.17 0.178 0.288 0.332 0.183
heptachlor epoxide 0.191 0.126 0.17 0.178 0.183 0.181 0.183
mirex 0.191 0.126 0.17 0.178 0.183 0.181 0.183
o,p'-DDD 0.538 0.237 0.344 1.64 0.843 0.561 1.06
o,p'-DDE 0.229 0.126 0.17 0.181 0.2 0.181 0.495
o,p'-DDT 0.191 0.126 0.17 0.178 0.183 0.181 0.183
oxychlordane 0.191 0.126 0.17 0.178 0.183 0.181 0.183
p,p'-DDD 2.2 0.823 1.42 1.3 1.32 1.64 2.56)
p,p'-DDE 3.73 1.33 1.76 1.17 1.02 1.2 1.57
p,p'-DDT 2.26 0.288 0.673 1.39 0.495 0.502 0.54]
PCB-1242 20.4 6.56 11 7.55 11.7 13 11.6
PCB-1248 3.83 2.51 3.39 3.57 3.66 3.63 3.66
PCB-1254 6.26 5.74 12.6 18.9 23.4 26.1 3.66
PCB-1260 4.7 4.1 7.89 11.3 3.89 4.34 27.1
PCB-1268 3.83 2.51 3.39 3.57 3.66 3.63 3.66
PCB-TOTAL 31.6 16.2 31.6 37.7 39.2 43.5 38.4]
pentachloro-anisole 0.253 0.126 0.17 0.178 0.244 0.244 0.222
toxaphene 3.83 2.51 3.39 3.57 3.66 3.63 3.66
trans-nonachlor 0.191 0.126 0.17 0.178 0.183 0.181 2.82

numbers in bold detected, numbers underlines exceed AWQC.
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2007 Sediment Chemistry.



Physical porperties and acid volitile sulfide (AVS) concentrations in
sediment samples Year 2 (2007)
% Moisture Grain Size-Clay |Grain Size-Sand AVS
Sample |Percent Result [Percent Result [Percent Result |Percent Result
Units percent percent percent ppb

BNWRO1 87.4 75.6 4.7 268000

BNWRO02 86.5 15.4 0.2 130000

BNWRO03 85.4 63.3 3.2 183000

BNWR04 86.2 56.8 5.4 213000

BNWRO05 88.8 50.7 2.3 922000

BNWRO06 86.4 32.7 2.4 385000

BNWRO07 85.6 6.5 2.3 36000

Simultaneously extracted metals to Acid volitile sulfide ratio in sediment samples Year 2 (2007)
Station Date AVS Cd SEM/AVS Cu SEM/AVS Cr SEM/AVS |Ni SEM/AVS [Pb SEM/AVS |Zn SEM/AVS
ppbdry [ppb dry ppb dry ppb dry ppb dry ppb dry ppb dry
weight |weight weight weight weight weight weight

BNWRO1 | 7/10/2007| 268000 580| 2.16E-03 21700 8.10E-02 26900 1.00E-01 26600 9.93E-02 33300 1.24E-01f 192000 7.16E-01
BNWRO02 | 7/10/2007| 130000 418( 3.22E-03 17000| 1.31E-01 20000 1.54E-01 22800 1.75E-01 29200 2.25E-01f 141000 1.08E+00
BNWRO03 | 7/10/2007| 183000 291| 1.59E-03 13700| 7.49E-02 16700| 9.13E-02 23900 1.31E-01 21300 1.16E-01f 102000 5.57E-01
BNWR04 | 7/10/2007| 213000 238| 1.12E-03 12700| 5.96E-02 16000| 7.51E-02 15200| 7.14E-02 21900 1.03E-01 76500 3.59E-01
BNWRO05 | 7/11/2007| 922000 236| 2.56E-04 12600| 1.37E-02 17400| 1.89E-02 16000| 1.74E-02 20800 2.26E-02 69000| 7.48E-02
BNWRO06 | 7/11/2007| 385000 257| 6.68E-04 9540| 2.48E-02 12500] 3.25E-02 13800| 3.58E-02 19400| 5.04E-02 62100 1.61E-01
BNWRO7 | 7/11/2007 36000 603| 1.68E-02 15400| 4.28E-01 11500| 3.19E-01 27100 7.53E-01 18400| 5.11E-01| 128000 3.56E+00
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Metals Yr 2 (2007) Sediment Results in ug/kg dw

Station ID |BNWR0O1 |BNWR02 |BNWR03 |BNWR04 |BNWR05 |BNWR06 |BNWRO7
Ag 196 196 191 242 192 192 197
Al 980 980 950 980 960 960 990
As 98 98.2 95.5 98 96.2 96.2 98.5
B 1960 1960 1910 1960 1920 1920 1970
Ba 47700 37200 19700 19100 29100 24800 21300
Be 1840 1520 1500 1080 1150 963 1790
Ca 5120000 5250000( 4360000( 4280000( 5250000( 5030000( 6020000
Ccd 580 418 291 238 236 257 603
Co 26900 22400 23500 8430 8150 8780 31000
Cr 26900 20000 16700 16000 17400 12500 11500
Cu 196 196 191 196 192 192 197
Fe 20100000| 21100000| 23200000| 17000000| 16300000| 14900000| 15000000
Hg 123 107 110 80 73 79.5 106
K 1420000 1080000 1270000 1560000 1950000, 1520000 926000
Mg 2850000 2680000 4810000 5200000 6850000( 5960000( 5100000
Mn 395000, 323000 294000 232000 224000, 190000 213000
Mo 980 980 1430 1070 1340 1650 990
Na

Ni 26600 22800 23900 15200 16000 13800 27100
P 1600000 1520000 742000 692000 760000 577000 907000
Pb 33300 29200 21300 21900 20800 19400 18400
) 10700000 14600000| 31700000| 23100000 24300000| 24900000| 24000000
Se 1070 830 937 778 929 1000 884
Si

Sr 39400 40900 60300 61500 80200 76300 74100
Ti 26000 24800 45200 25900 45300 56400 13800
\' 35800 25000 20800 16300 19700 17600 19400
Zn 192000, 141000; 102000 76500 69000 62100, 128000

numbers in bold detected, numbers underlined exceed AWQC.
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Aromatics Yr2 (2007) Sediment Results in pug/L

Station ID BNWRO1 [ BNWRO2 [ BNWRO3 | BNWR04 | BNWRO5| BNWR06| BNWR07
1,6,7-Trimethyl-naphthalene 5 5 5 5 5 5 5
1-methylnaphthalene 5 5 5 5 5 5 5
1-methylphenanthrene 5 5 6 13 10 8| 5
2,6-dimethylnaphthalene 9 6 5 7 8 5 5|
2-methylnaphthalene 5 5 5 5 5 5 5
acenaphthalene 5 5 5 5 5 5 5
acenaphthene 6 5 8| 5 5 8| 5
anthracene 5) 5 5 18 10 12 5|
Benzo(a)anthracene 24 10| 10 61 19 23 24
benzo(a)pyrene 39 49 17 87 51 19| 7
benzo(b)fluoranthene 63 34 21 95 26 27 18]
benzo(e)pyrene 47 19 15 54 27 21 8|
benzo(g,h,i)perylene 38 27, 28| 20 12| 22| 11
benzo(k)fluoranthene 58 21 7 62 41 16| 5
biphenyl 5 5 5 5 7 5 5
C1-chrysenes 120 65 10 20| 10 10 66
C1-dibenzothiophenes 10| 10] 10| 10) 10| 10| 10)
C1-Fluoranthenes & Pyrenes 49 19 16| 56 25 10| 15|
C1-fluorenes 10 10 11 10) 10| 10| 10)
Cl-naphthalenes 10 10 10| 10| 10| 10| 10)
Cl-phenanthrenes 40| 10 24 63 32 36 10)
C2-chrysenes 46 28| 10 23| 19| 10 10
C2-dibenzothiophenes 10| 10| 10| 10| 10| 10| 10)
C2-fluorenes 10| 10 10 10 10 10 10
C2-naphthalenes 22 10 14 16 20| 12 13|
C2-phenanthrenes 33 10| 24 56 24 31 10}
C3-chrysenes 10| 10| 10| 10| 10| 10| 10}
C3-dibenzothiophenes 10| 10 10| 10| 10| 10| 10)
C3-fluorenes 10| 10 10| 10| 10| 10| 10}
C3-naphthalenes 17, 22 56 35 20 13 29
C3-phenanthrenes 47 23 11 26 25 13 23]
C4-chrysenes 10| 10 10 10 10 10 10
C4-naphthalenes 43 40 47 42 47| 40 49
C4-phenanthrenes 10| 10] 10) 10) 10) 10| 10}
chrysene 38 7 20| 71 24 33| 21
Dibenz(a,h)anthracene 6 9 5 23 14 8| 6
dibenzothiophene 10 14 5 14 5 7 15|
fluoranthene 50 27 47 170 75 86 28]
fluorene 6 5 14 18| 14 12| 9
indeno(1,2,3-cd)pyrene 40 20 17 60| 24 21 11
naphthalene 7 7 7 10 10 9 6
perylene 770 240 330 84 68 40 430
phenanthrene 30 17 25 62 42 33 25
pyrene 47 22 35 120 53| 63| 21

numbers in bold are detected, numbers underlined exceed AWQC.
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Organochlorines Yr 2 (2007) Sediment Results in ug/kg dw

Station ID

BNWRO1

BNWR02
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numbers in bold are detected, numbers underlined exceed AWQC.
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Appendix B
Leptocheirus plumulosus and Hyalella azteca sediment toxicity tests and benthic community
structure-Index of Biological Integrity (B-1BI) analyses of samples from the Little
Blackwater River: Year 1 (2006) and Year 2 (2007).
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FOREWARD

The purpose of this study was to provide sediment toxicity and Benthic Community
Structure (B-IBI) information on sediment samples from the Little Blackwater River watershed.
The sample sites were selected by the United States Fish and Wildlife Service (USFWS),
Chesapeake Bay Field Office. Sediments were collected from seven sites in the Little Blackwater
River watershed: BNWR 01, 02, 03, 04, 05, 06 and 07. Samples were collected and tested during
the summers of 2006 and 2007. The sediment toxicity and B-IBI results presented in this report
are part of a larger USFWS project entitled, “Effects of Urban Sprawl on Sediment Surface
Water and Biota in the Little Blackwater River, Blackwater National Wildlife Refuge,
Dorchester County, Maryland.” Christopher Guy and Dixie Birch were project coordinators from
USFWS. The toxicity data covered in this report are from toxicity studies conducted at the
University of Maryland Wye Research and Education Center (WREC) under the direction of Dr.
Daniel J. Fisher. All sediment samples were tested using both 10-d Hyalella azteca and 10-d
Leptocheirus plumulosus toxicity tests that measured survival and growth as endpoints. The B-
IBI data presented in this report were provided by Versar, Inc. through a subcontract with
WREC.
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ABSTRACT

The goal of this study was to provide sediment toxicity and Benthic Community
Structure (B-IBI) information on sediment samples from the Little Blackwater River watershed.
The sample sites were selected by the United States Fish and Wildlife Service (USFWS),
Chesapeake Bay Field Office. Sediments were collected from seven sites in the Little Blackwater
River watershed: BNWR 01, 02, 03, 04, 05, 06 and 07. Samples were collected and tested during
the summers of 2006 and 2007. The U.S. Environmental Protection Agency (U.S. EPA) whole
sediment Hyalella azteca 10-d survival and growth test and a Leptocheirus plumulosus 10-d
survival and growth test developed at the Wye Research and Education Center were used to
determine toxicity. The Benthic Index of Biotic Integrity (B-IBI) developed for application to
benthic communities of the Chesapeake Bay was used to evaluate benthic community health in
the Little Blackwater River.

Performance criteria for survival and growth were obtained from all toxicity tests. None
of the sediments collected in 2006 or 2007 were toxic based on the results of these 10-d tests
with Hyalella azteca and Leptocheirus plumulosus. Thus, it does not appear that toxics are of
concern to benthic organisms at these stations. In contrast to the toxicity data, B-IBI analysis
gave a bleak view of the health of the benthic community in the Little Blackwater River. Results
from the sampling in 2006 indicated that the benthic fauna at the seven stations sampled did not
display healthy community characteristics. No molluscs or large polychaete were collected from
any of the stations sampled leading to low biomass at all stations. Only one station (Station 6)
had amphipod and isopod crustaceans which is another indicator of a healthy benthic community
as well as important prey items for fish and crabs. The dominant taxa were generally all pollution
indicative in the oligochaete, polychaete, and chironomid taxonomic groups. The major factor
contributing to the poor IBI scores in 2006 was thought to be salinity fluctuations in areas that
swing between tidal fresh to mesohaline. In addition, localized low DO resulting from the
decaying marsh material could have been a factor.

B-IBI analysis for 2007 indicated an even more degraded community at these stations.
Six of the seven benthic samples collected did not contain a single organism. All of the azoic
stations were located in the tidal fresh/oligohaline areas. The lack of even pollution tolerant
oligochaete worms and chironomid larva indicates that these stations were subjected to extended
periods of anoxic waters. The one station with organisms, Station 6, had some salt intrusion
based on the presence of estuarine species, i.c., Edotea triloba (isopod), Gammarus daiberi
(amphipod), Almyracuma proximoculi (cumacid), Eteone heteropoda and Streblospio benedicti
(polychaete). The B-IBI score of 1.4 (Severely degraded) at this station was the same as when
sampled in 2006. The lack of abundance, biomass, and equilibrium-type organisms (i.e., clams
and polychaetes) led to a metric score of 1 for all 5 metrics scored in the B-IBI. Again, this is
indicative of extended periods of hypoxic or anoxic waters in the area.
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FOREWORD

The purpose of this study was to provide sediment toxicity information on sediment samples
from the Little Blackwater River watershed. The sample sites were selected by the United States
Fish and Wildlife Service (USFWS), Chesapeake Bay Field Office. Sediments were collected
from seven sites in the Little Blackwater River watershed: BNWR 01, 02, 03, 04, 05, 06 and 07.
Samples were collected in the summer of 2006. The sediment toxicity test results presented in
this report are part of a larger USFWS project entitled, “Effects of Urban Sprawl on Sediment
Surface Water and Biota in the Little Blackwater River, Blackwater National Wildlife Refuge,
Dorchester County, Maryland.” Christopher Guy and Dixie Birch were project coordinators
from USFWS. The data covered in this report are from toxicity studies conducted at the
University of Maryland Wye Research and Education Center under the direction of Dr. Daniel J.
Fisher. All sediment samples were tested using both 10-d Hyalella azteca and 10-d Leptocheirus
plumulosus toxicity tests that measured survival and growth as endpoints.
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ABSTRACT

The goal of this study was to provide sediment toxicity information on sediment samples from
the Little Blackwater River watershed. The sample sites were selected by the United States Fish
and Wildlife Service (USFWS), Chesapeake Bay Field Office as part of a larger USFWS project
entitled, “Effects of Urban Sprawl on Sediment Surface Water and Biota in the Little Blackwater
River, Blackwater National Wildlife Refuge, Dorchester County, Maryland.” Sediment were
collected from seven sites in the Little Blackwater River watershed: BNWR 01, 02, 03, 04, 05,
06 and 07. The stations are upstream and downstream of a currently proposed development.
Toxicity test results from samples collected in the summer of 2006 are presented in this report.
The U.S. Environmental Protection Agency (U.S. EPA) whole sediment Hyalella azteca 10-d
survival and growth test and a Leptocheirus plumulosus 10-d survival and growth test developed
at the Wye Research and Education Center were used to determine toxicity

Performance criteria for survival and growth were obtained from all toxicity tests. None
of the sediments were toxic based on the results of these 10-d tests with Hyalella azteca and
Leptocheirus plumulosus. The L. plumulosus test results should be viewed with caution since we
believe there was a physical stress on these tube building amphipods due to the type of sediment
from these stations (stringy, decayed marsh). Future tests with these types of sediments will be
conducted with a modified method that will fix and stain the sediments at the end of the test for
more accurate counts of surviving amphipods.
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INTRODUCTION

The Sediment Quality Triad (Triad) has been successfully applied in the Chesapeake Bay
and nation-wide (e.g., Baltimore Harbor, Anacostia River, Puget Sound, San Francisco Bay, Gulf
of Mexico) to characterize ambient conditions in freshwater, estuarine and marine systems (e.g.,
Long and Chapman 1985; Chapman et al. 1987; Hall et al. 1991, 1992, 1994, 2000; McGee et al.
1999). This weight of evidence approach consists of complementary measures of sediment
chemistry, benthic community structure and sediment toxicity. The combination of potential
cause (chemistry) and effect (biology) measurements makes the Triad one of the most complete
and powerful tools available to determine the extent and significance of pollution-induced
degradation. Although water column contaminant levels are useful to distinguish among sources
(i.e., new inputs versus historic contamination) and loadings of contaminants, they are
temporally and spatially quite patchy, potentially confounding our ability to characterize the
potential for toxicant related impact. Therefore, the focus of the Triad approach is on the
sedimentary environment because sediments accumulate and integrate toxic chemical inputs
from multiple sources over time; hence, determination of sediment quality is essential to
determine trends in toxic contaminants. In order to obtain a direct measure of sediment toxicity,
laboratory tests have been developed in which benthic organisms are exposed to sediments under
controlled conditions (U.S. EPA, 2000; U.S. EPA/U.S. ACE, 2001). Sediment toxicity tests are
effective tools in assessments of sediment quality, as they provide direct, quantifiable evidence
of the biological consequences of contamination that can only be inferred from chemical or
biological community analyses.

The University of Maryland Wye Research and Education Center (WREC) via a contract
with the United States Fish and Wildlife Service (USFWS), Chesapeake Bay Field Office
conducted an intensive sediment toxicity assessment of whole sediments from seven stations in
the Little Blackwater River watershed. The toxicity data will be used as part of the Triad
approach designed to measure the effects in sediments of urban sprawl on the Blackwater
National Wildlife Refuge in Dorchester County, Md.

Whole sediment toxicity at all stations was assessed using a 10-d survival and growth test
with the freshwater amphipod Hyalella azteca. In addition, a 10-d survival and growth test with
the estuarine amphipod Leptocheirus plumulosus developed at WREC was also used to assess
whole sediment toxicity because some of the stations had measurable salinity. These species
were chosen because of their practical and ecological relevance and for the availability of U.S.
Environmental Protection Agency (U.S. EPA) recommended test methods for assessing the
toxicity of freshwater and marine/estuarine sediments (U.S. EPA, 2000; U.S. EPA/U.S. ACE,
2001). The U.S. EPA/U.S. ACE (2001) method is for a longer term (28 d) chronic method using
L. plumulosus. Experience with the L. plumulosus 28-day test in the past has shown high
variability in the reproduction endpoint and thus a limited ability to distinguish toxic sediments
using this endpoint. This has led to development of a 10 day L. plumulosus test with survival and
growth as endpoints. This new L. plumulosus test is similar to the U.S. EPA 10-d H. azteca
survival and growth test (U.S. EPA, 2000) with the exception of estuarine water renewals and
ground tetramin as the food source. In preliminary research, this 10-d test has proven to be of
equal sensitivity as the 28 d chronic test with L. plumulosus (Ziegler and Fisher, 2006).
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MATERIALS AND METHODS

Sample Stations

Seven stations in the Little Blackwater River watershed were sampled in this study:
BNWR 01, 02, 03, 04, 05, 06 and 07. The stations are upstream and downstream of a currently
proposed development. Actual station locations and descriptions are presented in the main report
for the project. The station abbreviations, numbers, sediment collection dates and toxicity test
dates for the two different amphipods are presented in Table 1. As can be seen in Table 1, all of
the stations were tested in the summer of 2006.

Sample Collection, Handling, and Storage

The USFWS group collected sediments for this study with help from the WREC staff.
The specific protocols for sediment collection, handling, storage, and for laboratory analyses
were complementary to those described in the Quality Assurance Project Plan (QAPP) that was
developed for Sediment Quality Triad projects in the Chesapeake Bay watershed (USFWS,
1999). Samples were collected at each site on July 11, 2006. In brief, samples were taken with a
stainless steel petite ponar grab (0.023 m?). Samples for sediment toxicity testing represent
composites. At each site, the top 2 - 3 cm of several grabs were placed into a pre-cleaned
stainless steel bowl and homogenized with a stainless steel spoon until uniform in color and
texture. Once enough sediment was taken, sub samples were placed into separate pre-cleaned
containers for sediment toxicological analyses and chemical analyses. Observations of sample
acceptability, depth of penetration and qualitative characteristics (i.e., odor, color, etc) were
recorded on field data sheets. Care was taken to avoid sediments in direct contact with the sides
of the grab sampler. Collected sediments were kept on ice in the dark in coolers. All containers
for chemical, biological and toxicological analyses were labeled with the date, type of sample,
and location.

All toxicity samples were transported to the WREC on ice in coolers, out of direct
sunlight. The samples were held at the WREC in refrigerators in the dark at 4EC until initiation
of the toxicity tests. Sediments were not sieved prior to testing. Because of the possible presence
of indigenous L. plumulosus at Chesapeake Bay sample sites, sediments are generally sieved
through a 500 ®m mesh stainless steel sieve prior to starting a 10-d test test. Sieving is done to
remove indigenous organisms that might interfere with the tests. The samples from this system
were mostly old decaying marsh which could not be sieved. There were very little actual grainy
sediments at any site.

At each site an additional sample was taken for Benthic Community Analysis (USFWS,
1999). In brief, a petite ponar grab (0.023 m?) sample was taken at each station, sieved through a
500 um mesh, and preserved in 10% buffered formalin containing rose bengal. These samples
were delivered to the WREC along with the toxicity samples. The samples were then delivered
by WREC staff to VERSAR, Inc. (9200 Rumsey Road , Columbia, MD 21045) for sorting,
taxonomic identification and calculation of a Benthic Index of Biotic Intergrity (B-IBI) using the
methods of Weisberg et al. (1997) and Alden et al. (2002). Results from the B-IBI analyses will
be presented in a separate report.
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Sediment Toxicity Tests

Sediment toxicity was assessed at all stations using the U.S. EPA 10-d Hyalella azteca
whole sediment toxicity test method with survival and growth as endpoints (U.S. EPA, 2000). H.
azteca for these tests were purchased from Chesapeake Cultures in Hayes, Va. This test method
is summarized in Table 2. Overlying water for the H. azteca test was a 95/5 mix of freshwater
and estuarine water to attain a conductivity of approximately 2,400 umhos. All sediments were
also assessed with a 10 day L. plumulosus test with survival and growth as endpoints. This test is
similar to the U.S. EPA 10-d H. azteca survival and growth test described above with the
exception of using an estuarine species, estuarine water renewals and ground tetramin as the food
source. L. plumulosus were from cultures maintained at the WREC. This new L. plumulosus test
method is summarized in Table 3. Overlying water for the L. plumulosus test was filtered
estuarine water diluted to 5%o. The 10-d L. plumulosus test is a short-term chronic test similar to
the chronic U.S. EPA 28-d L. plumulosus whole sediment toxicity test method except that it is
only 10 days long and therefore has no reproduction endpoint (U.S. EPA/U.S. ACE, 2001).
Experience with the L. plumulosus 28-day test in the past has shown a high variability in the
reproduction endpoint and thus a limited ability to distinguish toxic sediments using this
endpoint. This has led to the development at our lab of a 10 day L. plumulosus test with survival
and growth as endpoints. Results from developmental work with the new10-d L. plumulosus test
indicate that it as sensitive as the 28-d L. plumulosus test in detecting toxicity of sediment
samples based on results from a dilution series of a toxic sediment containing a wide range of
environmental contaminates from Baltimore Harbor, MD (Ziegler and Fisher, 2006).

Test start dates are shown in Table 1. Routine water chemistry was performed at the
beginning of each renewal. Overlying ammonia was measured at the beginning and end of each
test while pore water ammonia was measured in a dummy beaker at test initiation if sufficient
pore water could be extracted from the sediments by centrifugation.

The endpoints of the tests for both species were survival in each replicate and average
growth in each replicate (mg dry weight /individual at test conclusion). At the end of the tests, all
replicate test beakers were sieved through a 500 ®m sieve to collect surviving adult organisms.
Adult dry weight was determined by drying at 100EC for at least 24 h. Test acceptability criteria
require 80% control survival and measurable control amphipod growth.

Data Analysis

Statistical procedures for the analysis of the test data are presented in U.S. EPA/ACE
(2001). Proportion survival data were Arc Sine Square Root transformed before analysis. Alpha
was 0.05 for all statistical tests. Data were assessed for normality and homogeneity of variance
using the Chi-Square Test and the Bartlett’s Test, respectively. All data were analyzed using a
one-tailed test design to determine which sediments caused significant reductions from control
endpoint data. If the data met the assumptions of normality and homogeneity of variance they
were analyzed by analysis of variance (ANOVA). If ANOVA indicated a significant difference,
post hoc comparisons between test sediment data and the control data were made using a
Dunnett’s Test. If the normality and/or homogeneity of variance assumptions were not met, the
data were analyzed using a Steel’s Many-One Rank Test. If there were unequal replicate sizes in
a dataset that was normal and had homogeneous variance, a parametric ANOVA was used

B-12



followed by a Bonferroni’s t-test to determine any differences from the control data. If there
were unequal replicate sizes in a dataset that was not normal and/or had heterogeneous variance,
a non parametric Wilcoxon Rank Sum test was used with a Bonferroni Adjustment to detect
differences from control data. If a sediment sample caused a reduction in survival, it was not
included in the analyses of the sublethal growth endpoint. Differences between day 0 and day10
control amphipod dry weights were tested using a simple t-test to determine if there was
significant growth in the control amphipods during the test period.

RESULTS AND DISCUSSION

Water Quality

Measurements for water quality during the various tests are given in Tables 4 for the H.
azteca test and TableB 5 for the L. plumulosus test. Pore water ammonia was relatively low in all
test beakers, with a highest recorded value of 14 mg/L for any test sediment and 3.5 mg/L for
any control sediment. Overlying ammonia was also low, with a highest recorded value of 4.68
mg/L for any test sediment and 0.82 mg/L for any control sediment. These values are well
below the level of 60 mg/L in pore water that would be considered a problem by the U.S. EPA
(U.S. EPA/ACE, 2001) for L. plumulosus and below levels thought to be toxic to H. azteca (U.S.
EPA, 2000). The test sediment with the highest pore water and overlying ammonia
concentrations was not toxic (BNWR 01). Values for pH were acceptable for all test and control
sediments. No values for dissolved oxygen (DO) measured during the tests were below the
acceptable level of 2.5 mg/L for H. azteca (U.S. EPA, 2000) or 3.6 mg/L for L. plumulosus (U.S.
EPA/ACE, 2001). The lowest recorded DO in the both the H. azteca and L. plumulosus tests
was 5.4 mg/L.

Sediment Toxicity Tests

Performance criteria of 80% amphipod survival in the H. azteca and L. plumulosus
control treatments were obtained in both 10-d toxicity tests (Appendices A-1 and A-2). In
addition, there was statistically significant amphipod growth in all control treatments of both
tests. Control amphipods in the H. azteca test grew by 3.3 times while control amphipods in the
L. plumulosus test grew by 3.5 times.

None of the sediment samples from the Little Blackwater River study collected in 2006
were toxic to Hyalella azteca (Table 6). There were no significant reductions from control
treatments in these sediments for either survival or growth. Individual replicate data and mean
data for all control and test endpoints for these sediment tests are found in Appendix A-I.
Amphipods were mistakenly not loaded in replicate E of the control H. azteca test so data from
this replicate was not included in the statistical analyses.

None of the sediments samples from the Little Blackwater River study collected in 2006
were toxic to Leptocheirus plumulosus (Table 6) but these results should be viewed with caution.
It was obvious from the start of the test that these tube making amphipods did not like the
decayed marsh sediments in general. There was very little actual grainy sediment in any sample
for the amphipods to make tubes in. The sediments were primarily stringy decayed marsh.
Therefore, there was a lot of variability in the replicates within each treatment, possibly due to
the amount of actual grainy sediments distributed to each replicate (Appendix A-2). The
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consistently low survival in all of these sediments indicates that there with the sediments that
was affecting the amphipods, especially since the H. azteca did well in the same sediments. The
H. azteca are surface dwellers and not tube builders and are therefore not so affected by the
physical characteristics of the test sediments. Also, growth of the surviving L. plumulosus was
excellent compared to the control growth indicating that there was little sublethal toxicity. In
addition, it was very difficult to find the amphipods at the end of the test because of the sediment
composition. The sediment would not pass through the 500 um sieve used to collect the
survivors. In the future we will modify our end-of-test methods for these types of sediments.
We will save all of the test sediments from each replicate, preserve them in ethanol and rose
bengal and pick them later to be sure we are getting the best count of the surviving
amphipods.was a physical problem

CONCLUSION

Performance criteria for survival and growth were obtained from all toxicity tests. None
of the sediments collected in 2006 were toxic based on the results of these 10-d tests with
Hyalella azteca and Leptocheirus plumulosus. The L. plumulosus test results should be viewed
with caution since we believe there was a physical stress on these tube building amphipods due
to the type of sediment from these stations (stringy, decayed marsh). Future tests with these types
of sediments will be conducted with a modified method that will fix and stain the sediments at
the end of the test for more accurate counts of surviving amphipods.
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Table 1.

Little Blackwater River station names and dates of sediment collection and toxicity

tests.

Station 10-d Toxicity Test Dates

I Sample Collection Date Hyalella azteca Leptocheirus plumulosus
BNWR 01 7/11/06 7/25/06 — 8/4/06 7/28/06 — 8/7/06
BNWR 02 7/11/06 7/25/06 — 8/4/06 7/28/06 — 8/7/06
BNWR 03 7/11/06 7/25/06 — 8/4/06 7/28/06 — 8/7/06
BNWR 04 7/11/06 7/25/06 — 8/4/06 7/28/06 — 8/7/06
BNWR 05 7/11/06 7/25/06 — 8/4/06 7/28/06 — 8/7/06
BNWR 06 7/11/06 7/25/06 — 8/4/06 7/28/06 — 8/7/06
BNWR 07 7/11/06 7/25/06 — 8/4/06 7/28/06 — 8/7/06




Table 2. Test conditions for 10-d whole sediment toxicity test with Hyalella azteca.

1. Test type
2. Temperature

3. Overlying water

4. Renewal of overlying water
5. Light
6. Photoperiod

7. Test chamber

8. Sediment volume
9. Overlying water volume

10. Size and life stage of amphipods

11. Number of organisms/replicate
12. Number of replicates

13. Feeding

14. Aeration

15. Water quality

16. Test duration
17. Endpoints

18. Performance criteria

Whole sediment, static renewal of overlying water
23+ 1EC

95:5 well/filtered estuarine water mix to attain a
conductivity of approximately 2,400 pmhos

2 volume additions/d
Wide-spectrum fluorescent lights, 100 to 1000 lux
16:8 (L/D)

300 mL lip-less beaker with screened hole for water
renewal (Randomly assigned on test table)

100 ml
175 ml

7-to 14-d old; size sorted on nested 710 and 500
pm mesh sieves

10 (Randomly assigned to test replicates)

8

1.0 ml YCT daily

none

Alkalinity, hardness, and total ammonia at
beginning and end of test. Temperature, D.O., and
pH daily. Porewater ammonia in dummy

beaker at test initiation.

10d

Survival and growth (mg/ind)

Control survival > 80%
Measurable growth in control amphipods




Table 3. Test conditions for 10-d whole sediment toxicity test with Leptocheirus plumulosus.

1.

2.

8.

9.

10.

11

12.

13.

14.

15.

16.

17.

18

Test type

Temperature

. Overlying water

. Renewal of overlying water
. Light

. Photoperiod

. Test chamber

Sediment volume
Overlying water volume

Size and life stage of amphipods

. Number of organisms/replicate
Number of replicates

Feeding

Aeration

Water quality

Test duration
Endpoints

. Performance criteria

Whole sediment, static renewal of overlying water
25+ 1EC

Filtered Wye River water diluted to 5 ppt

2 volume additions/d

Wide-spectrum fluorescent lights, 100 to 1000 lux
16:8 (L/D)

300 mL lip-less beaker with screened hole for water
renewal (Randomly assigned on test table)

100 ml

175 ml

neonates; size sorted on nested 710 and 500 :m
mesh sieves

10 (Randomly assigned to test replicates)

8

Daily - TetraMin (ground and sieved to 250 pm)
none

Salinity, pH and total ammonia at beginning

and end of test. Temperature and D.O. daily. Pore
water ammonia in dummy beaker at

test initiation.

10d

Survival and growth (mg/ind)

Control survival > 80%
Measurable growth in control amphipods
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Table 4. Water chemistry summary for the 2006 Little Blackwater River 10-d amphipod Hyalella
azteca sediment toxicity test [mean (S.D.) unless otherwise stated].

DO pH Temp |Conductivity | Alkalinity | Hardness| Ammonia (mg/L)

mg/L range °C umhos mg/L mg/L | Overlying Pore

Station CaCO; | CaCOs; | day | day day 0
Control 7.0 7.38-8.04| 234 2750 (212) | 78 (18) [336(34)| 0.7 | <0.2 3.5
BNWR 6.9 7.34-7.93| 232 2700 (283) | 88(4) [336(34)] 3.5 | <0.2 14.0
BNWR 6.8 7.33-7.93| 232 2700 (283) | 85(7) [338(37)] 3.0 | <0.2 13.0
BNWR 6.8 7.47-7.93| 233 2750(212) | 88(4) [332(28)] 1.1 | <0.2 2.0
BNWR 6.7 7.42-793| 234 2750 (212) | 88(4) [334(31)| 14 | <0.2 6.0
BNWR 6.6 7.45-793| 23.5 2750 (212) | 83 (11) [322(14)| 1.5 | <0.2 7.0
BNWR 6.6 7.48-793| 23.2 2750 (212) | 90(0) | 318(9) | 1.1 | <0.2 4.0
BNWR 6.8 7.33-7.93| 23.2 2700 (283) | 85(7) [332(28)] 2.3 | <0.2 8.0

Table 5. Water chemistry summary for the 2006 Little Blackwater River Leptocheirus
plumulosus sediment toxicity test [mean (S.D.) unless otherwise stated].

DO pH Temp Salinity Ammonia (mg/L)
mg/L range °C (%o) Overlying | Porewater

Station day 0 |day 10| day0
Control 6.6 (0.34) | 7.41-8.40 [ 24.5 (0.45)| 5.0 (0) 1.0 0.2 3.5
BNWR 01 6.6 (0.44) | 7.12-7.64 | 24.4 (0.36) | 5.0 (0) 3.5 0.5 14.0
BNWR 02 6.7 (0.52) | 7.24-7.60 | 24.1 (0.53) | 5.0 (0) 3.5 0.3 13.0
BNWR 03 6.7 (0.56) | 7.29-7.76 | 24.2 (0.49) | 5.0 (0) 1.0 0.3 2.0
BNWR 04 6.6 (0.53) | 7.50-7.92124.3 (0.44) | 5.0 (0) 1.6 0.4 6.0
BNWR 05 6.5(0.64) | 7.47-7.87|24.2 (0.55)| 5.0 (0) 1.8 0.4 7.0
BNWR 06 6.5(0.59) | 7.22-7.93 |24.1 (0.54) | 5.0 (0) 1.1 0.2 4.0
BNWR 07 6.6 (0.54) | 7.39-7.89 |24.1 (0.53)| 5.0(0) | 2.4 0.2 8.0
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Table 6. Summary of results from the 2006 Little Blackwater River sediment toxicity tests.
Shaded areas are endpoint values that were significantly less than control values for that
specific test (o = 0.05).

Hyalella azteca Leptocheirus plumulosus

Survival Growth Survival Growth
Station % (mg) % (mg)
Control 84.3 0.23 85.0 0.14
BNWR 01 91.3 0.24 52.5 0.24
BNWR 02 95.0 0.23 55.0 0.15
BNWR 03 96.3 0.23 52.5 0.16
BNWR 04 92.5 0.24 56.3 0.17
BNWR 05 95.0 0.24 52.5 0.23
BNWR 06 90.0 0.25 43.8 0.26
BNWR 07 97.5 0.25 50.0 0.16
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A-1. 2006 Little Blackwater River amphipod Hyalella azteca 10 day survival and growth
sediment toxicity test results (7/25-8/4/06). An * indicates a treatment significantly < the
control (= 0.05).

Treatment REP # Surviving Rep. " Treatment " Treatment
amphipods dry wt. (mg) | % Survival (SD)| mg. dry wt. (SD)

Control A 10 0.29

Control B 8 0.25

Control C 9 0.20

Control D 7 0.25 84.3 (15.12) 0.23 (0.042)

Control E ! !

Control F 6 0.26

Control G 0.20

Control H 10 0.18

BNWR 01 A 10 0.24

BNWR 01 B 10 0.20

BNWR 01 C 9 0.25

BNWR 01 D 10 0.22 91.3(11.26) 0.24 (0.032)

BNWR 01 E 9 0.21

BNWR 01 F 7 0.29

BNWR 01 G 8 0.27

BNWR 01 H 10 0.21

BNWR 02 A 9 0.25

BNWR 02 B 9 0.20

BNWR 02 C 9 0.24

BNWR 02 D 11 0.23 95.0 (5.35) 0.23 (0.017)

BNWR 02 E 10 0.21

BNWR 02 F 9 0.25

BNWR 02 G 10 0.23

BNWR 02 H 10 0.25

BNWR 03 A 9 0.23

BNWR 03 B 9 0.24

BNWR 03 C 10 0.22

BNWR 03 D 10 0.23 96.3 (5.18) 0.23 (0.006)

BNWR 03 E 10 0.22

BNWR 03 F 9 0.22

BNWR 03 G 10 0.22

BNWR 03 H 10 0.23
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A-1. Continued

Treatment REP # Surviving Rep. ~ Treatment ~ Treatment
amphipods dry wt. (mg) | % Survival (SD)| mg. dry wt. (SD)

BNWR 04 A 10 0.28

BNWR 04 B 8 0.22

BNWR 04 C 10 0.26

BNWR 04 D 10 0.25 92.5(10.35) 0.24 (0.021)
BNWR 04 E 10 0.24

BNWR 04 F 8 0.23

BNWR 04 G 10 0.24

BNWR 04 H 8 0.21

BNWR 05 A 10 0.23

BNWR 05 B 10 0.23

BNWR 05 C 10 0.25

BNWR 05 D 9 0.25 95.0 (5.35) 0.24 (0.014)
BNWR 05 E 10 0.26

BNWR 05 F 9 0.23

BNWR 05 G 9 0.27

BNWR 05 H 9 0.24

BNWR 06 A 9 0.15

BNWR 06 B 9 0.30

BNWR 06 C 9 0.28

BNWR 06 D 10 0.26 90.0 (7.56) 0.25 (0.046)
BNWR 06 E 8 0.26

BNWR 06 F 8 0.27

BNWR 06 G 9 0.27

BNWR 06 H 11 0.21

BNWR 07 A 10 0.28

BNWR 07 B 11 0.23

BNWR 07 C 10 0.25

BNWR 07 D 9 0.28 97.5 (4.63) 0.25 (0.022)
BNWR 07 E 9 0.23

BNWR 07 F 10 0.24

BNWR 07 G 10 0.26

BNWR 07 H 10 0.26
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A-1. Continued

Treatment REP # Surviving " Rep. " Treatment " Treatment
amphipods dry wt. (mg) | % Survival (SD)| mg. dry wt. (SD)

Day 0 amphipod A’ 20 0.07

Day 0 amphipod B 20 0.06

Day 0 amphipod C 20 0.07 0.07 (0.003)

Day 0 amphipod D 20 0.07

Day 0 amphipod E 20 0.07

' Amphipods were not loaded into this replicate beaker.
*These are the dry weights of the test amphipods at day 0 used to determine if there was

measurable growth in the control amphipods as compared to the control amphipod weights at day
10.
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A-2. 2006 Little Blackwater River amphipod Leptocheirus plumulosus 10 day survival and
growth sediment toxicity test results (7/28-8/7/06). An * indicates a treatment
significantly < the control ( = 0.05).

Treatment REP # Surviving Rep. " Treatment " Treatment
amphipods dry wt. (mg) | % Survival (SD)| mg. dry wt. (SD)

Control A 8 0.12

Control B 10 0.10

Control C 10 0.22

Control D 8 0.15 85.0 (15.12) 0.14 (0.045)
Control E 6 0.16

Control F 10 0.11

Control G 7 0.19

Control H 9 0.10

BNWR 01 A 8 0.27

BNWR 01 B 4 0.13

BNWR 01 C 2 0.32

BNWR 01 D 7 0.14 52.5(29.64) 0.24 (0.080)
BNWR 01 E 10 0.21

BNWR 01 F 3 0.34

BNWR 01 G 2 0.22

BNWR 01 H 6 0.30

BNWR 02 A 4 0.13

BNWR 02 B 5 0.18

BNWR 02 C 7 0.13

BNWR 02 D 1 0.19 55.0 (30.24) 0.15 (0.044)
BNWR 02 E 7 0.21

BNWR 02 F 2 0.08

BNWR 02 G 9 0.12

BNWR 02 H 9 0.13

BNWR 03 A 5 0.27

BNWR 03 B 3 0.11

BNWR 03 C 5 0.17

BNWR 03 D 4 0.11 52.5(16.69) 0.16 (0.081)
BNWR 03 E 8 0.21

BNWR 03 F 4 0.27

BNWR 03 G 6 0.09

BNWR 03 H 7 0.06
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A-2. Continued

Treatment REP # Surviving Rep. " Treatment " Treatment
amphipods dry wt. (mg) | % Survival (SD)| mg. dry wt. (SD)

BNWR 04 A 9 0.13

BNWR 04 B 1 0.14

BNWR 04 C 5 0.17

BNWR 04 D 1 0.12 56.3 (33.35) 0.17 (0.047)
BNWR 04 E 6 0.27

BNWR 04 F 5 0.19

BNWR 04 G 9 0.17

BNWR 04 H 9 0.14

BNWR 05 A 7 0.13

BNWR 05 B 5 0.13

BNWR 05 C 6 0.19

BNWR 05D 4 0.18 52.5(16.69) 0.23 (0.127)
BNWR 05 E 2 0.51

BNWR 05 F 5 0.24

BNWR 05 G 6 0.13

BNWR 05 H 7 0.28

BNWR 06 A 1 0.40

BNWR 06 B 10 0.37

BNWR 06 C 1 0.05

BNWR 06 D 1 0.33 43.8 (34.62) 0.26 (0.119)
BNWR 06 E 3 0.19

BNWR 06 F 5 0.27

BNWR 06 G 8 0.15

BNWR 06 H 6 0.28

BNWR 07 A 6 0.35

BNWR 07 B 5 0.11

BNWR 07 C 3 0.16

BNWR 07 D 6 0.27 50.0 (27.26) 0.16 (0.113)
BNWR 07 E 4 0.08

BNWR 07 F 7 0.10

BNWR 07 G 0 0.00

BNWR 07 H 9 0.22
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A-2. Continued

Treatment REP # Surviving " Rep. " Treatment " Treatment
amphipods dry wt. (mg) | % Survival (SD)| mg. dry wt. (SD)

Day 0 amphipod A’ 10 0.05

Day 0 amphipod B 10 0.03

Day 0 amphipod C 10 0.04 0.04 (0.008)

Day 0 amphipod D 10 0.04

Day 0 amphipod E 10 0.03

' Amphipods were not loaded into this replicate beaker.
*These are the dry weights of the test amphipods at day 0 used to determine if there was

measurable growth in the control amphipods as compared to the control amphipod weights at day
10.

B-28



Chapter 2

2006 B-1BI Data from Versar for Samples from
Little Blackwater River

From:

Daniel J. Fisher
University of Maryland System
Agricultural Experiment Station

Wye Research and Education Center
P.O. Box 169
Queenstown, Maryland 21658

B-IBI Data and Discussion from Lisa Scott
Versar, Inc
9200 Rumsey Road, Columbia, MD 21045-1934

To:

Chris Guy
Chesapeake Bay Field Office
U.S. Fish & Wildlife Service
177 Admiral Cochrane Drive

Annapolis, MD 21401

December 30, 2008
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INTRODUCTION

Versar Inc., processed macrobenthic samples collected with a petite ponar from seven
sites within the from the Little Blackwater River watershed. These samples were collected by the
United States Fish and Wildlife Service (USFWS), Chesapeake Bay Field Office as part of a
larger USFWS project entitled, “Effects of Urban Sprawl on Sediment Surface Water and Biota
in the Little Blackwater River, Blackwater National Wildlife Refuge, Dorchester County,
Maryland.” Benthic data collected from the stations are presented and discussed based on the
Benthic Index of Biotic Integrity (B-IBI), which was developed for application to benthic com-
munities of the Chesapeake Bay (Weisberg et al. 1997, Alden et al. 2002). The B-IBI is used by
the Chesapeake Bay Monitoring Program to characterize bay-wide benthic community condition
and assess the health of the Bay. Results of the benthic community characterization will be used
to assist the USFWS in the interpretation of sediment contaminant and toxicity tests also
conducted at the stations.

METHODS
Laboratory Methods

Laboratory methods followed the standard procedures employed for the Long-Term
Benthic Monitoring Program (Llans6 et al. 2005). In short, macrobenthic organisms were sorted
from detritus under dissecting microscopes, identified to the lowest practical taxonomic level
(most often species), and counted. Oligochaete worms and chironomid larva were mounted on
microscope slides and examined under a compound microscope for genus and species
identification. Each taxon was dried to a constant weight at 60 °C, ashed in a muffle furnace at
500 °C for 4 hours, and weighed again to obtain species-specific, ash-free dry weight.

Benthic Index of Biotic Integrity (B-1BI) Calculation

The B-IBI is a multiple-attribute index developed to identify the degree to which a
benthic assemblage meets the Chesapeake Bay Program's Benthic Community Restoration
Goals. The B-IBI provides a means for comparing relative condition of benthic invertebrate
assemblages across habitat types. It also provides a validated mechanism for integrating several
benthic community attributes indicative of habitat "health" into a single number that measures
overall benthic community condition.

The B-IBI formula is habitat specific for salinity and sediment type. For this study all
stations were assigned to the low mesohaline salinity range (between 5.0 and 12.0 ppt), which is
consistent with the long-term average of salinities within Baltimore Harbor (Llanso et al. 2005).
For this salinity habitat, the B-IBI does not have a different metric thresholds based on sediment
type so differentiation between sand and mud sediments was not necessary (Weisberg et al.
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(1997). The thresholds and formula for a low mesohaline habitat was calculated using the
methods described in Weisberg et al. (1997) and updated by Alden et al. (2002).

The B-IBI is scaled from 1 to 5, and sites with values of 3 or more are considered to meet
the Restoration Goals. The index is calculated by scoring each of several metrics as either 5, 3,
or 1 depending on whether the value of the metric at a site approximates, deviates slightly from,
or deviates strongly from values found at the best reference sites in similar habitats, and then
averaging these scores across metrics to obtain a single score for a sampling site.

The criteria for assigning these single numeric scores a designation of “health” are
provided in Weisberg et al. 1997. In summary, benthic community condition is classified into
four levels of “health” based on the B-IBI. Values less than or equal to 2 are classified as
severely degraded; values from 2 to 2.6 are classified as degraded; values greater than 2.6 but
less than 3.0 are classified as marginal; and values of 3.0 or more are classified as meeting the
goals. Values in the marginal category do not meet the Restoration Goals, but they differ from
the goals within the range of measurement error (Alden et al 2002).

Reporting

All taxa identified and weighed for each station are listed in the station datasheets.
Although epifauna taxa were sorted and identified from the samples, all taxa marked with Epi.
are considered epifauna and are excluded from the data before calculating the B-IBI. At the
bottom of each station table, the number of species, total abundance, and total biomass with and
without the epifaunal taxa are presented.

In the middle of each station’s appendix table is a list of metrics that were used in the B-
IBI calculations for the low mesohaline habitat type. Not all metrics presented in the station
printout are scored for this habitat type but the metric value is provided for informational
purposes. If a score is not listed for a specific metric value then it is not scored for a low
mesohaline habitat. Additionally, if certain species used in a metric calculation were not present
in the sample, resulting in a 0 for the metric, the metric was not scored. If a true score of 0 was
calculated, however, than the metric was scored.

SUMMARY OF B-IBI DATA

Overall, Lisa Scott indicated that the benthic fauna at the seven stations sampled did not
display healthy community characteristics. No molluscs or large polychaete were collected from
any of the stations sampled leading to low biomass at all stations. Only one station (Station 6)
had amphipod and isopod crustaceans which is another indicator of a healthy benthic community
as well as important prey items for fish and crabs. The dominant taxa were generally all pollution
indicative in the oligochaete, polychaete, and chironomid taxonomic groups.

Lisa Scott has seen samples like these from marsh areas within the Patuxent River.
Abundance of oligochaetes, in particular, are very patchy in these areas. She thinks that one of
two factors may be the cause, especially since the sediments themselves were not toxic. The
major factor contributing to the poor IBI scores may be that salinity fluctuations in areas that
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swing between tidal fresh to mesohaline. Another factor could be localized low DO resulting
from the decaying marsh material.
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BLACKWATER 2006 BENTHIC COMMUNITY AND B-IBI SCORES

| Station: BNWR 01 |
| Habitat: Tidal Freshwater Date: 2006 Gear: Young Grab |

| BENTHIC INDEX OF BIOTIC INTEGRITY \

| B-1BI Score: 1.00 Condition: Severely Degr. # Attributes Scored: 4 |

| Value Score Value Score |

| Shannon-Wiener Index 0.00 Pollution Indicative Spp. Abundance(%)  100.00 |

| Abundance (#/m2) 136 1 Pollution Indicative Spp. Biomass(%) 100.00 |

| Biomass (g/m2) 0.02 Pollution Sensitive Spp. Abundance(%) 0.00 |

| Carnivore-Omnivore Abundance(%) 0.00 Pollution Sensitive Spp. Biomass(%) 0.00 |

| Deep Deposit Feeder Abundance(%) 100.00 1 TF Pollution Indicative Spp. Abundance(%) 100.00 1 |
| Tolerance Score 9.80 1 Oligo Pollution Indicative Spp. Abundance(%)100.00 \

| Limnodrilus Abundance(%) 100.00 Oligo Pollution Sensitive Spp. Abundance(%) 0.00 |

| Tanypodinae/Chironomidae Abundance Ratio ~ 0.00 |

| BENTHIC ABUNDANCE (per sq. meter) \

| TAXA | Abundance (#/m2) | Biomass (g/m2) \

| Oligochaeta | \ 0.01591 \
| Tubificidae imm. without capilliform cha | 136 \ 0.00114 \

| Total Abundance w/ Epi. | 136 | |

| Total Abundance w/o Epi. | 136 | |
| Number of Taxa w/ Epi. | 1 | |

| Number of Taxa w/o Epi. | 1 \ \

| Total Biomass w/ Epi. | | 0.01705 \

| Total Biomass w/o Epi. | | 0.01705 |

Most degraded station sampled of the 7. No diversity, extremely low abundance and biomass,

B-1BI = 1.0 (Severely degraded).
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BLACKWATER 2006 BENTHIC COMMUNITY AND B-IBI SCORES

| Station: BNWR 02 |
| Habitat: Tidal Freshwater Date: 2006 Gear: Young Grab \

| BENTHIC INDEX OF BIOTIC INTEGRITY |

| B-1BI Score: 1.50 Condition: Severely Degr. # Attributes Scored: 4 |

| Value Score Value Score |

| Shannon-Wiener Index 2.36 Pollution Indicative Spp. Abundance(%)  75.00 |

| Abundance (#/m2) 273 1 Pollution Indicative Spp. Biomass(%) 46.15 \

| Biomass (g/m2) 0.01 Pollution Sensitive Spp. Abundance(%) 0.00 |

| Carnivore-Omnivore Abundance(%)  16.67 Pollution Sensitive Spp. Biomass(%) 0.00 |

| Deep Deposit Feeder Abundance(%) 83.33 1 TF Pollution Indicative Spp. Abundance(%) 50.00 3 |
| Tolerance Score 942 1 Oligo Pollution Indicative Spp. Abundance(%) 75.00 |

| Limnodrilus Abundance(%) 50.00 Oligo Pollution Sensitive Spp. Abundance(%) 0.00 |

| Tanypodinae/Chironomidae Abundance Ratio  50.00 |

| BENTHIC ABUNDANCE (per sq. meter) |

| TAXA | Abundance (#/m2) | Biomass (g/m2) \
| Chironomus spp. | 23 | 0.00114 \

| Coelotanypus spp. | 23 | 0.00227 |

| Dero spp. \ 68 \ 0.00114 |

| Limnodrilus hoffmeisteri \ 45 | 0.00114 |

| Oligochaeta | | 0.00682 |

| Quistadrilus multisetosus | 23 | 0.00114 |

| Tubificidae imm. without capilliform cha | 91 | 0.00114 |
| Total Abundance w/ Epi. | 273 | |

| Total Abundance w/o Epi. | 273 \ \

| Number of Taxa w/ Epi. | 5 | |

| Number of Taxa w/o Epi. | 5 | \

| Total Biomass w/ Epi. | | 0.01477 \

| Total Biomass w/o Epi. | | 0.01477 |

Extremely low abundance and biomass, 5 distinct taxa but only within generally recognized pollution-indicative
groups Chironomidae (Chironomus and Coelotanypus) and Oligochaeta (Dero, Limnodrilus, and Quistadrilus)

B-1BI = 1.5 (Severely degraded).
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BLACKWATER 2006 BENTHIC COMMUNITY AND B-IBI SCORES

| Station: BNWR 03 |
| Habitat: Oligohaline Date: 2006 Gear: Young Grab |

| BENTHIC INDEX OF BIOTIC INTEGRITY |

| B-1BI Score: 3.00 Condition: Meets Goal # Attributes Scored: 6 |

| Value Score Value Score |

| Shannon-Wiener Index 1.02 Pollution Indicative Spp. Abundance(%)  98.59 |

| Abundance (#/m2) 1614 5 Pollution Indicative Spp. Biomass(%) 100.00 |

| Biomass (g/m2) 0.09 Pollution Sensitive Spp. Abundance(%) 0.00 |

| Carnivore-Omnivore Abundance(%) 73.24 5 Pollution Sensitive Spp. Biomass(%) 0.00 |

| Deep Deposit Feeder Abundance(%) 1.41 TF Pollution Indicative Spp. Abundance(%) 0.00 \
| Tolerance Score 9.80 1 Oligo Pollution Indicative Spp. Abundance(%) 98.59 1 |

| Limnodrilus Abundance(%) 0.00 Oligo Pollution Sensitive Spp. Abundance(%) 0.00 1 |

| Tanypodinae/Chironomidae Abundance Ratio  1.92 5 |

| BENTHIC ABUNDANCE (per sq. meter) |

| TAXA | Abundance (#/m2) | Biomass (g/m2) \
| Chironomidae \ | 0.08182 |

| Chironomus spp. | 1159 | 0.00114 |
| Dero spp. | 23 \ |

| Streblospio benedicti | 409 | 0.00227 |
| Tanypus spp. \ 23 | 0.00114 \

| Total Abundance w/ Epi. | 1614 | |
| Total Abundance w/o Epi. | 1614 \ |
| Number of Taxa w/ Epi. | 4 | |

| Number of Taxa w/o Epi. | 4 | |

| Total Biomass w/ Epi. | | 0.08636 \
| Total Biomass w/o Epi. | | 0.08636 |

Salinity recorded at time of sampling put this station in the oligohaline habitat category. Some signs of
salinity influence with the presence of the polychaete Streblospio benedicti. Because of the difference in
scoring for this habitat, the presence of high numbers of pollution-indicative Chironomus led to
counteractive scoring in the 6 metrics resulting in a B-IBI score of 3.0 (meets goal). Care should be taken
in assuming this site is a quality site based on the B-IBI score because of the lack of diversity and high
numbers of the pollution-indicative species Chironomus and polychaete Streblospio.

B-1BI = 3.0 (Meets goal).
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BLACKWATER 2006 BENTHIC COMMUNITY AND B-IBI SCORES

| Station: BNWR 04 |
| Habitat: Oligohaline Date: 2006 Gear: Young Grab |

| BENTHIC INDEX OF BIOTIC INTEGRITY |

| B-1BI Score: 3.00 Condition: Meets Goal # Attributes Scored: 6 \

| Value Score Value Score |

| Shannon-Wiener Index 0.95 Pollution Indicative Spp. Abundance(%)  92.86 |

| Abundance (#/m2) 318 3 Pollution Indicative Spp. Biomass(%) 83.33 |

| Biomass (g/m2) 0.01 Pollution Sensitive Spp. Abundance(%) 0.00 |

| Carnivore-Omnivore Abundance(%) 21.43 3 Pollution Sensitive Spp. Biomass(%) 0.00 |

| Deep Deposit Feeder Abundance(%)  0.00 TF Pollution Indicative Spp. Abundance(%) 0.00 \
| Tolerance Score 8.77 3 Oligo Pollution Indicative Spp. Abundance(%) 92.86 3 |

| Limnodrilus Abundance(%) 0.00 Oligo Pollution Sensitive Spp. Abundance(%) 0.00 1 |

| Tanypodinae/Chironomidae Abundance Ratio  0.00 5 |

| BENTHIC ABUNDANCE (per sq. meter) |

| TAXA | Abundance (#/m2) | Biomass (g/m2) \
| Chironomus spp. | 45 | 0.00114 |

| Streblospio benedicti | 250 | 0.00455 |

| Tanytarsus spp. | 23 | 0.00114 |

| Total Abundance w/ Epi. | 318 | |

| Total Abundance w/o Epi. | 318 | |

| Number of Taxa w/ Epi. | 3 | |

| Number of Taxa w/o Epi. | 3 \ \

| Total Biomass w/ Epi. | | 0.00682 |

| Total Biomass w/o Epi. | | 0.00682 |

Again, salinity recorded at time of sampling put this station in the oligohaline habitat category. Some signs
of salinity influence with the presence of the polychaete Streblospio benedicti. Because of the 3.00 B-IBI
metric scoring for this station it is classified as “meets goal” but again care must be taken if assuming this
site is of good quality. Diversity, abundance, and biomass are low for this site but both diversity and
biomass are not scored for this habitat. Also, even though the abundance metric scored as a 3 using this
habitat’s threshold, in all other habitats 318/m? is scored as a 1.

B-1BI = 3.0 (Meets goal).
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BLACKWATER 2006 BENTHIC COMMUNITY AND B-IBI SCORES

| Station: BNWR 05 |
| Habitat: Oligohaline Date: 2006 Gear: Young Grab |

| BENTHIC INDEX OF BIOTIC INTEGRITY \

| B-1BI Score: 2.33 Condition: Degraded # Attributes Scored: 6 \

| Value Score Value Score |

| Shannon-Wiener Index 1.50 Pollution Indicative Spp. Abundance(%)  75.00 |

| Abundance (#/m2) 182 3 Pollution Indicative Spp. Biomass(%) 75.00 |

| Biomass (g/m2) 0.00 Pollution Sensitive Spp. Abundance(%) 0.00 |

| Carnivore-Omnivore Abundance(%)  75.00 5 Pollution Sensitive Spp. Biomass(%) 0.00 |

| Deep Deposit Feeder Abundance(%)  0.00 TF Pollution Indicative Spp. Abundance(%) 0.00 |
| Tolerance Score 9.63 1 Oligo Pollution Indicative Spp. Abundance(%)100.00 1 |

| Limnodrilus Abundance(%) 0.00 Oligo Pollution Sensitive Spp. Abundance(%) 0.00 1 |

| Tanypodinae/Chironomidae Abundance Ratio  33.33 3 |

| BENTHIC ABUNDANCE (per sq. meter) \

| TAXA | Abundance (#/m2) | Biomass (g/m2) |
| Chironomus spp. | 91 | 0.00114 \

| Procladius spp. | 45 | 0.00114 |

| Streblospio benedicti | 45 | 0.00227 |

| Total Abundance w/ Epi. | 182 | |

| Total Abundance w/o Epi. | 182 | |

| Number of Taxa w/ Epi. | 3 | |

| Number of Taxa w/o Epi. | 3 | |

| Total Biomass w/ Epi. | \ 0.00455 \

| Total Biomass w/o Epi. | | 0.00455 |

The benthic community collected at this station was very similar to Station 4 with the exception of the
presence of the chironomid Procladius instead of Tanytarsus at Station 4. The difference in this one
chironomid species led to a lower scoring for the tolerance score, pollution indicative abundance, and
Tanypodinae/chironomid ratio. As a result, this station had a B-IBI score of 2.33 (degraded). Again
abundance, diversity, and biomass were all low at this station.

B-1BI = 2.33 (Degraded).
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BLACKWATER 2006 BENTHIC COMMUNITY AND B-IBI SCORES

| Station: BNWR 06 |
| Habitat: Low Mesohaline Date: 2006 Gear: Young Grab |

| BENTHIC INDEX OF BIOTIC INTEGRITY \

| B-1BI Score: 1.40 Condition: Severely Degr. # Attributes Scored: 5 |

| Value Score Value Score |

| Shannon-Wiener Index 1.63 1 Pollution Indicative Spp. Abundance(%) 8431 1 |

| Abundance (#/m2) 1159 3 Pollution Indicative Spp. Biomass(%) 95.00 |

| Biomass (g/m2) 0.02 1 Pollution Sensitive Spp. Abundance(%) 0.00 |

| Carnivore-Omnivore Abundance(%)  41.18 Pollution Sensitive Spp. Biomass(%) 0.00 1 |

| Deep Deposit Feeder Abundance(%)  0.00 TF Pollution Indicative Spp. Abundance(%) 0.00 |
| Tolerance Score 8.03 Oligo Pollution Indicative Spp. Abundance(%) 84.31 \

| Limnodrilus Abundance(%) 0.00 Oligo Pollution Sensitive Spp. Abundance(%) 0.00 |

| Tanypodinae/Chironomidae Abundance Ratio  0.00 |

| BENTHIC ABUNDANCE (per sq. meter) \

| TAXA | Abundance (#/m2) | Biomass (g/m2) \
| Chironomus spp. | 136 \ 0.00114 |

| Edotea triloba  (Epi) | 68 | 0.00455 |

| Eteone heteropoda | 159 | 0.00909 |

| Gammarus daiberi  (Epi) | 205 | 0.01364 |
| Streblospio benedicti | 682 | 0.01136 |

| Tanytarsus spp. | 182 | 0.00114 |

| Total Abundance w/ Epi. | 1432 | |

| Total Abundance w/o Epi. | 1159 | |

| Number of Taxa w/ Epi. | 6 | |

| Number of Taxa w/o Epi. | 4 | |

| Total Biomass w/ Epi. | \ 0.04091 \

| Total Biomass w/o Epi. | | 0.02273 |

This station had a salinity measurement at the time of sampling that places it into the low mesohaline
habitat range. There were additional signs of salinity intrusion with the presence of the polychaete
Streblospio benedicti, the amphipod Gammarus daiberi, and the isopod Edotea triloba. Low diversity and
biomass led to this station having a B-IBI score of 1.4 (severely degraded).

B-1BI = 1.4 (Severely degraded).
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BLACKWATER 2006 BENTHIC COMMUNITY AND B-IBI SCORES

| Station: BNWR 07 |
| Habitat: Oligohaline Date: 2006 Gear: Young Grab |

| BENTHIC INDEX OF BIOTIC INTEGRITY \

| B-IBI Score: 3.67 Condition: Meets Goal # Attributes Scored: 6 \

| Value Score Value Score |

| Shannon-Wiener Index 1.88 Pollution Indicative Spp. Abundance(%) 5.77 |

| Abundance (#/m2) 1182 5  Pollution Indicative Spp. Biomass(%) 2222 \

| Biomass (g/m2) 0.01 Pollution Sensitive Spp. Abundance(%) 0.00 |

| Carnivore-Omnivore Abundance(%) 23.08 3 Pollution Sensitive Spp. Biomass(%) 0.00 |

| Deep Deposit Feeder Abundance(%)  76.92 TF Pollution Indicative Spp. Abundance(%) 0.00 |
| Tolerance Score 7.80 3  Oligo Pollution Indicative Spp. Abundance(%) 5.77 5 |

| Limnodrilus Abundance(%) 0.00 Oligo Pollution Sensitive Spp. Abundance(%) 0.00 1 |

| Tanypodinae/Chironomidae Abundance Ratio  9.09 5 |

| BENTHIC ABUNDANCE (per sq. meter) \

| TAXA | Abundance (#/m2) | Biomass (g/m2) |
| Ceratopogonidae | 23 | 0.00114 |

| Chironomus spp. | 45 | 0.00114 \
| Dero spp. | 227 | 0.00114 \

| Dicrotendipes spp. | 91 | 0.00114 |

| Oligochaeta | | 0.00227 \

| Pristina osborni | 682 | 0.00114 |

| Tanypus spp. | 23 | 0.00114 |

| Tanytarsus spp. | 91 \ 0.00114 |

| Total Abundance w/ Epi. | 1182 | |
| Total Abundance w/o Epi. | 1182 | \
| Number of Taxa w/ Epi. | 7 | |

| Number of Taxa w/o Epi. | 7 \ \

| Total Biomass w/ Epi. | | 0.01023 |
| Total Biomass w/o Epi. | | 0.01023 |

Although salinity at the time of sampling put this station in the oligohaline habitat for B-IBI scoring, no
sign of salinity intrusion was evident by the benthic community present. All of the species collected from
the site were either freshwater oligochaetes or dipteran larva in the Chironomidae or Ceratopogonidae
family. Using oligohaline metric scoring this site had a B-IBI of 3.67 (meets goal). Even if this station was
scored using tidal freshwater thresholds, it would still be classified as “meets goal”. Based on the B-IBI
this station was the best of all 7 stations sampled in terms of benthic community, it had the most species
richness (7 species) and good abundance spread among the species.

B-IBI = 3.67 (Meets goal).
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FOREWORD

The purpose of this study was to provide sediment toxicity information on sediment
samples from the Little Blackwater River watershed. The sample sites were selected by the
United States Fish and Wildlife Service (USFWS), Chesapeake Bay Field Office. Sediments
were collected from seven sites in the Little Blackwater River watershed: BNWR 01, 02, 03, 04,
05, 06 and 07. Samples were collected in the summer of 2007. These are the same sites that were
tested for toxicity in 2006 for the first year of this project (Fisher et al., 2007). The sediment
toxicity test results presented in this report are part of a larger USFWS project entitled, “Effects
of Urban Sprawl on Sediment Surface Water and Biota in the Little Blackwater River,
Blackwater National Wildlife Refuge, Dorchester County, Maryland.” Christopher Guy and
Dixie Birch were project coordinators from USFWS. The data covered in this report are from
toxicity studies conducted at the University of Maryland Wye Research and Education Center
under the direction of Dr. Daniel J. Fisher. All sediment samples were tested using both 10-d
Hyalella azteca and 10-d Leptocheirus plumulosus toxicity tests that measured survival and
growth as endpoints.
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ABSTRACT

The goal of this study was to provide sediment toxicity information on sediment samples
from the Little Blackwater River watershed. The sample sites were selected by the United States
Fish and Wildlife Service (USFWS), Chesapeake Bay Field Office as part of a larger USFWS
project entitled, “Effects of Urban Sprawl on Sediment Surface Water and Biota in the Little
Blackwater River, Blackwater National Wildlife Refuge, Dorchester County, Maryland.”
Sediment were collected from seven sites in the Little Blackwater River watershed: BNWR 01,
02, 03, 04, 05, 06 and 07. The stations are upstream and downstream of a development proposed
at that time. Toxicity test results from samples collected in the summer of 2007 are presented in
this report. The U.S. Environmental Protection Agency (U.S. EPA) whole sediment Hyalella
azteca 10-d survival and growth test and a Leptocheirus plumulosus 10-d survival and growth
test developed at the Wye Research and Education Center were used to determine toxicity.
Performance criteria for survival and growth were obtained from all toxicity tests. None of the
sediments collected in 2007 were toxic based on the results of these 10-d tests with Hyalella
azteca and Leptocheirus plumulosus.
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INTRODUCTION

The Sediment Quality Triad (Triad) has been successfully applied in the Chesapeake Bay
and nation-wide (e.g., Baltimore Harbor, Anacostia River, Puget Sound, San Francisco Bay, Gulf
of Mexico) to characterize ambient conditions in freshwater, estuarine and marine systems (e.g.,
Long and Chapman 1985; Chapman et al. 1987; Hall et al. 1991, 1992, 1994, 2000; McGee et al.
1999). This weight of evidence approach consists of complementary measures of sediment
chemistry, benthic community structure and sediment toxicity. The combination of potential
cause (chemistry) and effect (biology) measurements makes the Triad one of the most complete
and powerful tools available to determine the extent and significance of pollution-induced
degradation. Although water column contaminant levels are useful to distinguish among sources
(i.e., new inputs versus historic contamination) and loadings of contaminants, they are
temporally and spatially quite patchy, potentially confounding our ability to characterize the
potential for toxicant related impact. Therefore, the focus of the Triad approach is on the
sedimentary environment because sediments accumulate and integrate toxic chemical inputs
from multiple sources over time; hence, determination of sediment quality is essential to
determine trends in toxic contaminants. In order to obtain a direct measure of sediment toxicity,
laboratory tests have been developed in which benthic organisms are exposed to sediments under
controlled conditions (U.S. EPA, 2000; U.S. EPA/U.S. ACE, 2001). Sediment toxicity tests are
effective tools in assessments of sediment quality, as they provide direct, quantifiable evidence
of the biological consequences of contamination that can only be inferred from chemical or
biological community analyses.

The University of Maryland Wye Research and Education Center (WREC) via a contract
with the United States Fish and Wildlife Service (USFWS), Chesapeake Bay Field Office
conducted an intensive sediment toxicity assessment of whole sediments from seven stations in
the Little Blackwater River watershed. The toxicity data will be used as part of the Triad
approach designed to measure the effects in sediments of urban sprawl on the Blackwater
National Wildlife Refuge in Dorchester County, Md.

Whole sediment toxicity at all stations was assessed using a 10-d survival and growth test
with the freshwater amphipod Hyalella azteca. In addition, a 10-d survival and growth test with
the estuarine amphipod Leptocheirus plumulosus developed at WREC was also used to assess
whole sediment toxicity because some of the stations had measurable salinity. The same test
species and methods were used in the 2006 toxicity tests for the first year of this project (Fisher
et al., 2007). These species were chosen because of their practical and ecological relevance and
for the availability of U.S. Environmental Protection Agency (U.S. EPA) recommended test
methods for assessing the toxicity of freshwater and marine/estuarine sediments (U.S. EPA,
2000; U.S. EPA/U.S. ACE, 2001). The U.S. EPA/U.S. ACE (2001) method is for a longer term
(28 d) chronic method using L. plumulosus. Experience with the L. plumulosus 28-day test in the
past has shown high variability in the reproduction endpoint and thus a limited ability to
distinguish toxic sediments using this endpoint. This has led to development of a 10 day L.
plumulosus test with survival and growth as endpoints. This new L. plumulosus test is similar to
the U.S. EPA 10-d H. azteca survival and growth test (U.S. EPA, 2000) with the exception of
estuarine water renewals and ground tetramin as the food source. In preliminary research, this
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10-d test has proven to be of equal sensitivity as the 28 d chronic test with L. plumulosus (Ziegler
and Fisher, 2006).

MATERIALS AND METHODS

Sample Stations

Seven stations in the Little Blackwater River watershed were sampled in this study:
BNWR 01, 02, 03, 04, 05, 06 and 07. The stations are upstream and downstream of a proposed
development. The same stations were tested that were tested in the first year of the project
(Fisher et al., 2007). Actual station locations and descriptions are presented in the main report for
the project. The station abbreviations, numbers, sediment collection dates and toxicity test dates
for the two different amphipods are presented in Table 1. As can be seen in Table 1, all of the
stations were tested in the summer of 2007.

Sample Collection, Handling, and Storage

The USFWS group collected sediments for this study. The specific protocols for
sediment collection, handling, storage, and for laboratory analyses were complementary to those
described in the Quality Assurance Project Plan (QAPP) that was developed for Sediment
Quality Triad projects in the Chesapeake Bay watershed (USFWS, 1999). Samples were
collected at the sites on July 11 and 12, 2007. In brief, samples were taken with a stainless steel
petite ponar grab (0.023 m?). Sediment toxicity samples from each site were composited. At
each site, the top 2 - 3 cm of several grabs were placed into a pre-cleaned stainless steel bowl and
homogenized with a stainless steel spoon until uniform in color and texture. Once enough
sediment was taken, sub samples were placed into separate pre-cleaned containers for sediment
toxicological analyses and chemical analyses. Observations of sample acceptability, depth of
penetration and qualitative characteristics (i.e., odor, color, etc) were recorded on field data
sheets. Care was taken to avoid sediments in direct contact with the sides of the grab sampler.
Collected sediments were kept on ice in the dark in coolers. All containers for chemical,
biological and toxicological analyses were labeled with the date, type of sample, and location.

All toxicity samples were transported to the WREC on ice in coolers, out of direct
sunlight. The samples were held at the WREC in refrigerators in the dark at 4EC until initiation
of the toxicity tests. Sediments were not sieved prior to testing. Because of the possible
presence of indigenous L. plumulosus at Chesapeake Bay sample sites, sediments are generally
sieved through a 500 ®m mesh stainless steel sieve prior to starting a 10-d test test. Sieving is
done to remove indigenous organisms that might interfere with the tests. The samples from this
system were mostly old decaying marsh which could not be sieved. There were very little actual
grainy sediments at any site.

At each site an additional sample was taken for Benthic Community Analysis (USFWS,
1999). In brief, a petite ponar grab (0.023 m?®) sample was taken at each station, sieved through a
500 um mesh, and preserved in 10% buffered formalin containing rose bengal. These samples
were delivered to the WREC along with the toxicity samples. The samples were then delivered
by WREC staff to VERSAR, Inc. (9200 Rumsey Road , Columbia, MD 21045) for sorting,
taxonomic identification and calculation of a Benthic Index of Biotic Intergrity (B-IBI) using the
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methods of Weisberg et al. (1997) and Alden et al. (2002). Results from the B-IBI analyses will
be presented in a separate report.

Sediment Toxicity Tests

Sediment toxicity was assessed at all stations using the U.S. EPA 10-d Hyalella azteca
whole sediment toxicity test method with survival and growth as endpoints (U.S. EPA, 2000). H.
azteca for these tests were purchased from Chesapeake Cultures in Hayes, Va. This test method
is summarized in Table 2. Overlying water for the H. azteca test was a 95/5 mix of freshwater
and estuarine water to attain a conductivity of approximately 2,400 pmhos. All sediments were
also assessed with a 10 day L. plumulosus test with survival and growth as endpoints. This test is
similar to the U.S. EPA 10-d H. azteca survival and growth test described above with the
exception of using an estuarine species, estuarine water renewals and ground tetramin as the food
source. L. plumulosus were from cultures maintained at the WREC. This new L. plumulosus test
method is summarized in Table 3. Overlying water for the L. plumulosus test was filtered
estuarine water diluted to 5%o. The 10-d L. plumulosus test is a short-term chronic test similar to
the chronic U.S. EPA 28-d L. plumulosus whole sediment toxicity test method except that it is
only 10 days long and therefore has no reproduction endpoint (U.S. EPA/U.S. ACE, 2001).
Experience with the L. plumulosus 28-day test in the past has shown a high variability in the
reproduction endpoint and thus a limited ability to distinguish toxic sediments using this
endpoint. This has led to the development at our lab of a 10 day L. plumulosus test with survival
and growth as endpoints. Results from developmental work with the new10-d L. plumulosus test
indicate that it as sensitive as the 28-d L. plumulosus test in detecting toxicity of sediment
samples based on results from a dilution series of a toxic sediment containing a wide range of
environmental contaminates from Baltimore Harbor, MD (Ziegler and Fisher, 2006).

Test start dates are shown in Table 1. Routine water chemistry was performed at the
beginning of each renewal. Overlying ammonia was measured at the beginning and end of each
test while pore water ammonia was measured in a dummy beaker at test initiation if sufficient
pore water could be extracted from the sediments by centrifugation.

The endpoints of the tests for both species were survival in each replicate and average
growth in each replicate (mg dry weight /individual at test conclusion). At the end of the tests,
all replicate test beakers were sieved through a 500 ®m sieve to collect surviving adult
organisms. Adult dry weight was determined by drying at 100EC for at least 24 h. Test
acceptability criteria require 380% control survival and measurable control amphipod growth.

Data Analysis

Statistical procedures for the analysis of the test data are presented in U.S. EPA/ACE
(2001). Proportion survival data were Arc Sine Square Root transformed before analysis. Alpha
was 0.05 for all statistical tests. Data were assessed for normality and homogeneity of variance
using the Chi-Square Test and the Bartlett’s Test, respectively. All data were analyzed using a
one-tailed test design to determine which sediments caused significant reductions from control
endpoint data. If the data met the assumptions of normality and homogeneity of variance they
were analyzed by analysis of variance (ANOVA). If ANOVA indicated a significant difference,
post hoc comparisons between test sediment data and the control data were made using a
Dunnett’s Test. If the normality and/or homogeneity of variance assumptions were not met, the

B-51



data were analyzed using a Steel’s Many-One Rank Test. If there were unequal replicate sizes in
a dataset that was normal and had homogeneous variance, a parametric ANOVA was used
followed by a Bonferroni’s t-test to determine any differences from the control data. If there
were unequal replicate sizes in a dataset that was not normal and/or had heterogeneous variance,
a non parametric Wilcoxon Rank Sum test was used with a Bonferroni Adjustment to detect
differences from control data. If a sediment sample caused a reduction in survival, it was not
included in the analyses of the sublethal growth endpoint. Differences between day 0 and day10
control amphipod dry weights were tested using a simple t-test to determine if there was
significant growth in the control amphipods during the test period.

RESULTS AND DISCUSSION

Water Quality

Measurements for water quality during the various tests are given in Tables 4 for the H.
azteca test and Table 5 for the L. plumulosus test. Pore water ammonia was relatively low in all
test beakers, with a highest recorded value of 18.2 mg/L for any test sediment and 9.0 mg/L for
any control sediment. Overlying ammonia was also low, with a highest recorded value of 3.5
mg/L for any test sediment and 1.0 mg/L for any control sediment. These values are well below
the level of 60 mg/L in pore water that would be considered a problem by the U.S. EPA (U.S.
EPA/ACE, 2001) for L. plumulosus and below levels thought to be toxic to H. azteca (U.S. EPA,
2000). The test sediment with the highest pore water and overlying ammonia concentrations was
not toxic (BNWR 01). Values for pH were acceptable for all test and control sediments. No
values for dissolved oxygen (DO) measured during the tests were below the acceptable level of
2.5 mg/L for H. azteca (U.S. EPA, 2000) or 3.6 mg/L for L. plumulosus (U.S. EPA/ACE, 2001).
The lowest recorded DOs in the H. azteca and L. plumulosus tests were 4.4 mg/L and 4.0 mg/L,
respectively.

Sediment Toxicity Tests

Performance criteria of 380% amphipod survival in the H. azteca and L. plumulosus
control treatments were obtained in both 10-d toxicity tests (Appendices A-1 and A-2). In
addition, there was statistically significant amphipod growth in all control treatments of both 10-
d tests. Control amphipods in the H. azteca test grew by 2.4 times while control amphipods in
the L. plumulosus test grew by 5.5 times.

None of the sediment samples from the Little Blackwater River study collected in 2007
were toxic to Hyalella azteca (Table 6). There were no significant reductions from control
treatments in these sediments for either survival or growth. Individual replicate data and mean
data for all control and test endpoints for these sediment tests are found in Appendix A-1.

None of the sediments samples from the Little Blackwater River study collected in 2007
were toxic to Leptocheirus plumulosus (Table 6). There were no significant reductions from
control treatments in these sediments for either survival or growth. Individual replicate data and

mean data for all control and test endpoints for these sediment tests are found in Appendix A-2.

CONCLUSION
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Performance criteria for survival and growth were obtained from all toxicity tests. None
of the sediments collected in 2007 were toxic based on the results of these 10-d tests with
Hyalella azteca and Leptocheirus plumulosus.
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Table 1. Little Blackwater River station names and dates of sediment collection and toxicity tests

for 2007.

Station 10-d Toxicity Test Dates

I Sample Collection Dates Hyalella azteca Leptocheirus plumulosus
BNWR 01 7/11-12/07 7/17/07 —7/27/07 7/17/07 —7/27/07
BNWR 02 7/11-12/07 7/17/07 —7/27/07 7/17/07 —7/27/07
BNWR 03 7/11-12/07 7/17/07 —7/27/07 7/17/07 —7/27/07
BNWR 04 7/11-12/07 7/17/07 —7/27/07 7/17/07 —7/27/07
BNWR 05 7/11-12/07 7/17/07 —7/27/07 7/17/07 —7/27/07
BNWR 06 7/11-12/07 7/17/07 —7/27/07 7/17/07 - 7/27/07
BNWR 07 7/11-12/07 7/17/07 —7/27/07 7/17/07 —7/27/07
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Table 2. Test conditions for 10-d whole sediment toxicity test with Hyalella azteca.

1. Test type
2. Temperature

3. Overlying water

4. Renewal of overlying water
5. Light
6. Photoperiod

7. Test chamber

8. Sediment volume
9. Overlying water volume

10. Size and life stage of amphipods

11. Number of organisms/replicate
12. Number of replicates

13. Feeding

14. Aeration

15. Water quality

16. Test duration
17. Endpoints

18. Performance criteria

Whole sediment, static renewal of overlying water
23+ 1EC

95:5 well/filtered estuarine water mix to attain a
conductivity of approximately 2,400 pmhos

2 volume additions/d
Wide-spectrum fluorescent lights, 100 to 1000 lux
16:8 (L/D)

300 mL lip-less beaker with screened hole for water
renewal (Randomly assigned on test table)

100 ml
175 ml

7-to 14-d old; size sorted on nested 710 and 500
pm mesh sieves

10 (Randomly assigned to test replicates)

8

1.0 ml YCT daily

none

Alkalinity, hardness, and total ammonia at
beginning and end of test. Temperature, D.O., and
pH daily. Porewater ammonia in dummy

beaker at test initiation.

10d

Survival and growth (mg/ind)

Control survival > 80%
Measurable growth in control amphipods
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Table 3. Test conditions for 10-d whole sediment toxicity test with Leptocheirus plumulosus.

1.

2.

8.

9.

10.

11

12.

13.

14.

15.

16.

17.

18

Test type

Temperature

. Overlying water

. Renewal of overlying water
. Light

. Photoperiod

. Test chamber

Sediment volume
Overlying water volume

Size and life stage of amphipods

. Number of organisms/replicate
Number of replicates

Feeding

Aeration

Water quality

Test duration
Endpoints

. Performance criteria

Whole sediment, static renewal of overlying water
25+ 1EC

Filtered Wye River water diluted to 5 ppt

2 volume additions/d

Wide-spectrum fluorescent lights, 100 to 1000 lux
16:8 (L/D)

300 mL lip-less beaker with screened hole for water
renewal (Randomly assigned on test table)

100 ml

175 ml

neonates; size sorted on nested 710 and 500 :m
mesh sieves

10 (Randomly assigned to test replicates)

8

Daily - TetraMin (ground and sieved to 250 pm)
none

Salinity, pH and total ammonia at beginning

and end of test. Temperature and D.O. daily. Pore
water ammonia in dummy beaker at

test initiation.

10d

Survival and growth (mg/ind)

Control survival > 80%
Measurable growth in control amphipods
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Table 4. Water chemistry summary for the 2007 Little Blackwater River 10-d amphipod Hyalella

azteca sediment toxicity test [mean (S.D.) unless otherwise stated].

Test and DO pH Temp Conductivity | Alkalinity | Hardness Overlying Porewater (day 0)
Station mg/L range °C pmhos mg/L mg/L  ||[Ammonia(mg/L)| Ammonia | pH
(mg/L)
CaCO; | CaCO; || day0 | day 10
Control 7.4(0.75) | 7.36-8.24 | 23.6(0.35) 2900(*) * 248(*) 0.47 * 9 7.77
BNWR 01 || 6.0(0.60) | 6.81-7.51 | 23.5(0.42) | 2350(70.7) 78(3.5) [284(50.9)| 4.42 0.71 2.52 6.51
BNWR 02 || 5.7(0.67) | 6.83-7.44 | 23.5(0.44) | 2350(70.7) | 155(56.6)|296(45.3)| 4.68 0.47 18.2 7.25
BNWR 03 || 6.1(0.93) | 7.35-7.77 | 23.5(0.43) | 2550(70.7) | 128(3.5) [320(17.0)|| 0.92 0.55 9.9 7.29
BNWR 04 || 6.3(1.09) | 7.40-7.85 | 23.5(0.34) | 2500(141.4) | 123(3.5) |308(28.3)| 0.98 2.44 11 7.45
BNWR 05| 6.5(1.01) | 7.35-7.91 [ 23.4(0.34) 2500(0.0) 118(3.5) | 326(8.5) || 1.04 1.01 8.1 7.51
BNWR 06 || 6.6(0.99) | 7.52-7.92 | 23.4(0.32) | 2550(70.7) |113(10.6)| 304(5.7) || 0.58 34 5.7 7.39
BNWR 07 || 6.2(1.13) | 7.25-7.77 | 23.4(0.32) | 2450(70.7) |103(17.7) |300(28.3)|| 0.91 2.3 8.2 7.31

Table 5. Water chemistry summary for the 2007 Little Blackwater River Leptocheirus
plumulosus sediment toxicity test [mean (S.D.) unless otherwise stated].

Station DO pH Temp Salinity Overlying Porewater (day 0)
mg/L range °C (%o) Ammonia (mg/L) Ammonia (mg/L) pH
day 0 day 10

Control 5.9(0.82) | 7.00-7.96 | 24.6(0.36) | 5.0(0.0) || 0.82 0 9 7.77
BNWR 01 || 5.3(0.98) | 6.98-7.54 | 24.6(0.42) | 5.0(0.0) | 4.36 0.87 25.2 6.51
BNWR 02 || 5.1(0.93) | 7.04-7.62 | 24.6(0.40) | 5.0(0.0)| 1.42 0.38 18.2 7.25
BNWR 03 | 5.1(0.85) | 7.34-7.85 | 24.6(0.45) | 5.0(0.0) || 1.55 0.36 9.9 7.29
BNWR 04 || 5.1(0.81) | 7.39-7.89 | 24.5(0.42) | 5.0(0.0) | 1.69 0.36 11 7.45
BNWR 05 || 5.1(0.79) | 7.44-7.94 | 24.5(0.42) | 5.0(0.0)| 0.99 0.43 8.1 7.51
BNWR 06 | 5.2(0.93) | 7.45-8.00 | 24.5(0.46) | 5.0(0.0) | 0.75 0.17 5.7 7.39
BNWR 07 | 5.3(0.84) | 7.24-7.88 | 24.5(0.44) | 5.0(0.0) | 1.86 0.59 8.2 7.31
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Table 6. Summary of results from the 2007 Little Blackwater River sediment toxicity tests.
Shaded areas are endpoint values that were significantly less than control values for that
specific test (o = 0.05).

Hyalella azteca Leptocheirus plumulosus

Survival Growth Survival Growth
Station % (mg) % (mg)
Control 97.5 0.19 91.3 0.33
BNWR 01 97.5 0.25 88.8 0.39
BNWR 02 97.5 0.27 96.3 0.40
BNWR 03 95.0 0.22 90.0 0.40
BNWR 04 92.5 0.23 92.5 0.44
BNWR 05 88.8 0.21 88.8 0.44
BNWR 06 93.8 0.22 83.8 0.38
BNWR 07 92.5 0.24 92.5 0.35
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A-1. 2007 Little Blackwater River amphipod Hyalella azteca 10 day survival and growth
sediment toxicity test results (7/17-7/27/07). An * indicates a treatment significantly <
the control (% = 0.05).

Treatment REP # Surviving 0 Rep. 0 Treatment 0 Treatment
amphipods dry wt. (mg) | % Survival (SD)| mg. dry wt. (SD)
Control A 10 0.22
Control B 10 0.18
Control C 10 0.17
Control D 9 0.18 97.5 (4.63) 0.19 (0.018)
Control E 10 0.20
Control F 11 0.20
Control G 10 0.18
Control H 9 0.21
BNWR 01 A 10 0.26
BNWR 01 B 10 0.21
BNWR 01 C 10 0.27
BNWR 01 D 9 0.24 97.5 (4.63) 0.25 (0.022)
BNWR 01 E 10 0.23
BNWR 01 F 10 0.27
BNWR 01 G 10 0.24
BNWR 01 H 9 0.24
BNWR 02 A 9 0.25
BNWR 02 B 10 0.29
BNWR 02 C 10 0.27
BNWR 02 D 10 0.29 97.5 (4.63) 0.27 (0.019)
BNWR 02 E 9 0.29
BNWR 02 F 10 0.27
BNWR 02 G 10 0.30
BNWR 02 H 10 0.24
BNWR 03 A 9 0.21
BNWR 03 B 10 0.24
BNWR 03 C 12 0.22
BNWR 03 D 10 0.25 95.0 (7.56) 0.22 (0.021)
BNWR 03 E 9 0.20
BNWR 03 F 8 0.24
BNWR 03 G 10 0.20
BNWR 03 H 10 0.24
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A-1. Continued

Treatment REP # Surviving 0 Rep. 0 Treatment 0 Treatment
amphipods dry wt. (mg) | % Survival (SD)| mg. dry wt. (SD)
BNWR 04 A 10 0.18
BNWR 04 B 10 0.16
BNWR 04 C 10 0.24
BNWR 04 D 10 0.24 92.5(10.35) 0.23 (0.063)
BNWR 04 E 7 0.23
BNWR 04 F 9 0.21
BNWR 04 G 9 0.37
BNWR 04 H 9 0.23
BNWR 05 A 6 0.27
BNWR 05 B 10 0.21
BNWR 05 C 9 0.20
BNWR 05D 9 0.18 88.8 (13.56) 0.21 (0.034)
BNWR 05 E 10 0.25
BNWR 05 F 9 0.22
BNWR 05 G 8 0.23
BNWR 05 H 10 0.17
BNWR 06 A 10 0.21
BNWR 06 B 10 0.22
BNWR 06 C 9 0.25
BNWR 06 D 10 0.22 93.8 (5.18) 0.22 (0.015)
BNWR 06 E 9 0.22
BNWR 06 F 9 0.21
BNWR 06 G 9 0.21
BNWR 06 H 9 0.25
BNWR 07 A 10 0.24
BNWR 07 B 10 0.25
BNWR 07 C 10 0.21
BNWR 07 D 10 0.19 92.5 (10.35) 0.24 (0.025)
BNWR 07 E 10 0.25
BNWR 07 F 8 0.25
BNWR 07 G 8 0.26
BNWR 07 H 8 0.27

B-63




A-1. Continued

Treatment REP # Surviving 0 Rep. 0 Treatment 0 Treatment
amphipods dry wt. (mg) | % Survival (SD)| mg. dry wt. (SD)
Day 0 amphipod A’ 10 0.09
Day 0 amphipod B 10 0.05
Day 0 amphipod C 10 0.11 0.08 (0.018)
Day 0 amphipod D 10 0.07
Day 0 amphipod E 10 0.07
Day 0 amphipod F 10 0.07
Day 0 amphipod G 10 0.07
Day 0 amphipod H 10 0.07

'"These are the dry weights of the test amphipods at day 0 used to determine if there was
measurable growth in the control amphipods as compared to the control amphipod weights at day
10.
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A-2. 2006 Little Blackwater River amphipod Leptocheirus plumulosus 10 day survival and
growth sediment toxicity test results (7/17-7/27/07). An * indicates a treatment
significantly < the control (% = 0.05).

Treatment REP # Surviving 0 Rep. 0 Treatment 0 Treatment
amphipods dry wt. (mg) | % Survival (SD)| mg. dry wt. (SD)
Control A 9 0.32
Control B 9 0.32
Control C 9 0.26
Control D 9 0.46 91.3 (6.41) 0.33 (0.061)
Control E 10 0.30
Control F 8 0.37
Control G 10 0.31
Control H 9 0.30
BNWR 01 A 7 0.42
BNWR 01 B 10 0.38
BNWR 01 C 9 0.40
BNWR 01 D 9 0.45 88.8(9.91) 0.39 (0.042)
BNWR 01 E 9 0.40
BNWR 01 F 9 0.31
BNWR 01 G 10 0.38
BNWR 01 H 8 0.39
BNWR 02 A 0.46
BNWR 02 B 10 0.36
BNWR 02 C 10 0.49
BNWR 02 D 9 0.43 96.3 (5.18) 0.40 (0.052)
BNWR 02 E 10 0.34
BNWR 02 F 9 0.38
BNWR 02 G 10 0.37
BNWR 02 H 10 0.39
BNWR 03 A 10 0.43
BNWR 03 B 9 0.33
BNWR 03 C 9 0.35
BNWR 03 D 10 0.39 90.0 (9.26) 0.40 (0.061)
BNWR 03 E 7 0.50
BNWR 03 F 9 0.35
BNWR 03 G 9 0.47
BNWR 03 H 9 0.41
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A-2. Continued

Treatment REP # Surviving 0 Rep. 0 Treatment 0 Treatment
amphipods dry wt. (mg) | % Survival (SD)| mg. dry wt. (SD)
BNWR 04 A 10 0.37
BNWR 04 B 8 0.38
BNWR 04 C 10 0.47
BNWR 04 D 9 0.48 92.5 (8.86) 0.44 (0.050)
BNWR 04 E 10 0.39
BNWR 04 F 10 0.49
BNWR 04 G 9 0.49
BNWR 04 H 8 0.42
BNWR 05 A 9 0.47
BNWR 05 B 9 0.42
BNWR 05 C 8 0.45
BNWR 05D 9 0.44 88.8 (8.35) 0.44 (0.042)
BNWR 05 E 10 0.40
BNWR 05 F 8 0.38
BNWR 05 G 8 0.51
BNWR 05 H 10 0.47
BNWR 06 A 8 0.39
BNWR 06 B 7 0.34
BNWR 06 C 9 0.41
BNWR 06 D 9 0.41 83.8 (9.16) 0.38 (0.031)
BNWR 06 E 8 0.40
BNWR 06 F 10 0.34
BNWR 06 G 8 0.40
BNWR 06 H 8 0.35
BNWR 07 A 10 0.35
BNWR 07 B 8 0.38
BNWR 07 C 10 0.35
BNWR 07 D 9 0.42 92.5 (8.86) 0.35 (0.038)
BNWR 07 E 10 0.34
BNWR 07 F 8 0.31
BNWR 07 G 9 0.30
BNWR 07 H 10 0.38
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A-2. Continued

Treatment REP # Surviving 0 Rep. 0 Treatment 0 Treatment
amphipods dry wt. (mg) | % Survival (SD)| mg. dry wt. (SD)
Day 0 amphipod A’ 10 0.05
Day 0 amphipod B 10 0.06
Day 0 amphipod C 10 0.06 0.06 (0.012)
Day 0 amphipod D 10 0.06
Day 0 amphipod E 10 0.07
Day 0 amphipod F 10 0.08
Day 0 amphipod G 10 0.04
Day 0 amphipod H 10 0.06

'"These are the dry weights of the test amphipods at day 0 used to determine if there was
measurable growth in the control amphipods as compared to the control amphipod weights at day
10.

B-67



Chapter 4

B-1BI Data Report from Versar, Inc for 2007 Samples from
Little Blackwater River Study

From:

Daniel J. Fisher
University of Maryland System
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To:
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December 30, 2008
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INTRODUCTION

Versar Inc., processed macrobenthic samples collected with a petite ponar from seven sites
within the from the Little Blackwater River watershed. These samples were collected by the
United States Fish and Wildlife Service (USFWS), Chesapeake Bay Field Office as part of a
larger USFWS project entitled, “Effects of Urban Sprawl on Sediment Surface Water and Biota
in the Little Blackwater River, Blackwater National Wildlife Refuge, Dorchester County,
Maryland.” Benthic data collected from the stations are presented and discussed based on the
Benthic Index of Biotic Integrity (B-IBI), which was developed for application to benthic com-
munities of the Chesapeake Bay (Weisberg et al. 1997, Alden et al. 2002). The B-IBI is used by
the Chesapeake Bay Monitoring Program to characterize bay-wide benthic community condition
and assess the health of the Bay. Results of the benthic community characterization will be used
to assist the USFWS in the interpretation of sediment contaminant and toxicity tests also
conducted at the stations.

METHODS
Laboratory Methods

Laboratory methods followed the standard procedures employed for the Long-Term
Benthic Monitoring Program (Llans¢ et al. 2005). In short, macrobenthic organisms were sorted
from detritus under dissecting microscopes, identified to the lowest practical taxonomic level
(most often species), and counted. Oligochaete worms and chironomid larva were mounted on
microscope slides and examined under a compound microscope for genus and species
identification. Each taxon was dried to a constant weight at 60 °C, ashed in a muffle furnace at
500 °C for 4 hours, and weighed again to obtain species-specific, ash-free dry weight.

Benthic Index of Biotic Integrity (B-1BI) Calculation

The B-IBI is a multiple-attribute index developed to identify the degree to which a
benthic assemblage meets the Chesapeake Bay Program's Benthic Community Restoration
Goals. The B-IBI provides a means for comparing relative condition of benthic invertebrate
assemblages across habitat types. It also provides a validated mechanism for integrating several
benthic community attributes indicative of habitat "health" into a single number that measures
overall benthic community condition.

The B-IBI formula is habitat specific for salinity and sediment type. For this study all
stations were assigned to the low mesohaline salinity range (between 5.0 and 12.0 ppt), which is
consistent with the long-term average of salinities within Baltimore Harbor (Llanso et al. 2005).
For this salinity habitat, the B-IBI does not have a different metric thresholds based on sediment
type so differentiation between sand and mud sediments was not necessary (Weisberg et al.
(1997). The thresholds and formula for a low mesohaline habitat was calculated using the
methods described in Weisberg et al. (1997) and updated by Alden et al. (2002).
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The B-IBI is scaled from 1 to 5, and sites with values of 3 or more are considered to meet
the Restoration Goals. The index is calculated by scoring each of several metrics as either 5, 3,
or 1 depending on whether the value of the metric at a site approximates, deviates slightly from,
or deviates strongly from values found at the best reference sites in similar habitats, and then
averaging these scores across metrics to obtain a single score for a sampling site.

The criteria for assigning these single numeric scores a designation of “health” are
provided in Weisberg et al. 1997. In summary, benthic community condition is classified into
four levels of “health” based on the B-IBI. Values less than or equal to 2 are classified as
severely degraded; values from 2 to 2.6 are classified as degraded; values greater than 2.6 but
less than 3.0 are classified as marginal; and values of 3.0 or more are classified as meeting the
goals. Values in the marginal category do not meet the Restoration Goals, but they differ from
the goals within the range of measurement error (Alden et al 2002).

Reporting

All taxa identified and weighed for each station are listed in the station datasheets.
Although epifauna taxa were sorted and identified from the samples, all taxa marked with Epi.
are considered epifauna and are excluded from the data before calculating the B-IBI. At the
bottom of each station table, the number of species, total abundance, and total biomass with and
without the epifaunal taxa are presented.

In the middle of each station’s appendix table is a list of metrics that were used in the B-
IBI calculations for the low mesohaline habitat type. Not all metrics presented in the station
printout are scored for this habitat type but the metric value is provided for informational
purposes. If a score is not listed for a specific metric value then it is not scored for a low
mesohaline habitat. Additionally, if certain species used in a metric calculation were not present
in the sample, resulting in a 0 for the metric, the metric was not scored. If a true score of 0 was
calculated, however, than the metric was scored.

SUMMARY OF B-IBI DATA

As can be seen from the individual station data presented below, six of the seven
samples collected did not contain a single organism. All of the azoic stations were located in the
tidal fresh/oligohaline areas. The lack of even pollution tolerant oligochaete worms and
chironomid larva, as were found in 2006 (Fisher, 2007), lead Lisa Scott to believe these stations
were subjected to extended periods of anoxic waters. These pollution tolerant organisms are
capable of rapid recruitment so the lack of any of them in the samples would also indicate that
periods of low oxygen concentrations in the surrounding waters was still present during the time
of sampling. Again, it will be interesting to compare water quality data at the time of sampling
to see what the actual dissolved oxygen levels were at these stations.
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The one station with organisms, Station 6, had some salt intrusion based on the
presence of estuarine species, i.e., Edotea triloba (isopod), Gammarus daiberi (amphipod),
Almyracuma proximoculi (cumacid), Eteone heteropoda and Streblospio benedicti (polychaete).
As when sampled in 2006 (Fisher, 2007) this station failed the B-IBI with a score of 1.4. The
lack of abundance, biomass, and equilibrium-type organisms (i.e., clams and polychaetes) led to
a metric score of 1 for all 5 metrics scored in the B-IBI. Again, Lisa Scott would attribute this to
extended periods of hypoxic or anoxic waters in the area.
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BLACKWATER 2007 BENTHIC SUMMARY

| Station: BNWR 01 |
| Habitat: Tidal Freshwater Date: 2007 Gear: Young Grab

BENTHIC INDEX OF BIOTIC INTEGRITY

| B-IBI Score: 1.00 Condition: Severely Degraded # Attributes Scored: 4

| Value Score Value Score |

| Shannon-Wiener Index 0 Pollution Indicative Spp. Abundance(%) 0
| Abundance (#/m2) 0 1 Limnodrilus Abundance(%) 0

| Biomass (g/m2) 0 Tolerance Score 0 1|

| Carnivore-Omnivore Abundance(%) 0 |

| Deep Deposit Feeder Abundance(%) 0 1 |

BENTHIC ABUNDANCE (per sq. meter)

| TAXA | Abundance (#/m2) | Biomass (g/m2)

| No organisms present | 0 | 0 |

| Total Abundance w/ Epi. | 0

| Total Abundance w/o Epi. \ 0

| Number of Taxa w/ Epi. | 0 | |
| Number of Taxa w/o Epi. | 0

| Total Biomass w/ Epi. | | 0 |

| Total Biomass w/o Epi. | | 0 \
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BLACKWATER 2007 BENTHIC SUMMARY

| Station: BNWR 02 |
| Habitat: Tidal Freshwater Date: 2007 Gear: Young Grab

BENTHIC INDEX OF BIOTIC INTEGRITY

| B-IBI Score: 1.00 Condition: Severely Degraded # Attributes Scored: 4
| Value Score Value Score |

| Shannon-Wiener Index 0 Pollution Indicative Spp. Abundance(%) 0
| Abundance (#/m2) 0 1 Limnodrilus Abundance(%) 0

| Biomass (g/m2) 0 Tolerance Score 0 1|

| Carnivore-Omnivore Abundance(%) 0 |

Deep Deposit Feeder Abundance(%) 0 1 |
| Deep Dep

BENTHIC ABUNDANCE (per sq. meter)

| TAXA | Abundance (#/m2) | Biomass (g/m2)
| No organisms present | 0 | 0 |

| Total Abundance w/ Epi. | 0 | |
| Total Abundance w/o Epi. | 0 \ \
| Number of Taxa w/ Epi. | 0 | |

| Number of Taxa w/o Epi. | 0 | \
| Total Biomass w/ Epi. | | 0 |

| Total Biomass w/o Epi. | | 0 |

B-74



BLACKWATER 2007 BENTHIC SUMMARY

| Station: BNWR 03 |
| Habitat: Oligohaline Date: 2007 Gear: Young Grab

BENTHIC INDEX OF BIOTIC INTEGRITY

| B-IBI Score: 1.00 Condition: Severely Degraded # Attributes Scored: 6 |

| Value Score Value Score |

| Shannon-Wiener Index 0 Pollution Indicative Spp. Abundance(%) 0 1|
| Abundance (#/m2) 0 1 Pollution Sensitive Spp. Abundance(%) 0 1|

| Biomass (g/m2) 0 Limnodrilus Abundance(%) 0 |

| Carnivore-Omnivore Abundance(%) 0 1 Tolerance Score 0 1|

| Deep Deposit Feeder Abundance(%) 0 1 Tanypodinae/Chironomidae Abundance Ratio 0
| \

BENTHIC ABUNDANCE (per sq. meter)

| TAXA | Abundance (#/m2) | Biomass (g/m2)

| No organisms present | 0 | 0 |

| Total Abundance w/ Epi. |
| Total Abundance w/o Epi. |
| Number of Taxa w/ Epi. |
| Number of Taxa w/o Epi. |
| Total Biomass w/ Epi. | | 0 |
| Total Biomass w/o Epi. | | 0 |

oo
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BLACKWATER 2007 BENTHIC SUMMARY

| Station: BNWR 04 |
| Habitat: Oligohaline Date: 2007 Gear: Young Grab

BENTHIC INDEX OF BIOTIC INTEGRITY

| B-IBI Score: 1.00 Condition: Severely Degraded # Attributes Scored: 6 |

| Value Score Value Score |

| Shannon-Wiener Index 0 Pollution Indicative Spp. Abundance(%) 0 1]
| Abundance (#/m2) 0 1 Pollution Sensitive Spp. Abundance(%) 0 1|

| Biomass (g/m2) 0 Limnodrilus Abundance(%) 0 |

| Carnivore-Omnivore Abundance(%) 0 1 Tolerance Score 0 1|

| Deep Deposit Feeder Abundance(%) 0 1 Tanypodinae/Chironomidae Abundance Ratio 0
| \

BENTHIC ABUNDANCE (per sq. meter)

| TAXA | Abundance (#/m2) | Biomass (g/m2)

| No organisms present | 0 | 0 |

| Total Abundance w/ Epi. |
| Total Abundance w/o Epi. \
| Number of Taxa w/ Epi. |
| Number of Taxa w/o Epi. |
| Total Biomass w/ Epi. | | 0 |
| Total Biomass w/o Epi. | | 0 \

oo
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BLACKWATER 2007 BENTHIC SUMMARY

| Station: BNWR 05 |
| Habitat: Oligohaline Date: 2007 Gear: Young Grab

BENTHIC INDEX OF BIOTIC INTEGRITY

| B-IBI Score: 1.00 Condition: Severely Degraded # Attributes Scored: 6 |

| Value Score Value Score |

| Shannon-Wiener Index 0 Pollution Indicative Spp. Abundance(%) 0 1]
| Abundance (#/m2) 0 1 Pollution Sensitive Spp. Abundance(%) 0 1|

| Biomass (g/m2) 0 Limnodrilus Abundance(%) 0 |

| Carnivore-Omnivore Abundance(%) 0 1 Tolerance Score 0 1|

| Deep Deposit Feeder Abundance(%) 0 1 Tanypodinae/Chironomidae Abundance Ratio 0
| \

BENTHIC ABUNDANCE (per sq. meter)

| TAXA | Abundance (#/m2) | Biomass (g/m2)

| No organisms present | 0 | 0 |

| Total Abundance w/ Epi. |
| Total Abundance w/o Epi. \
| Number of Taxa w/ Epi. |
| Number of Taxa w/o Epi. |
| Total Biomass w/ Epi. | | 0 |
| Total Biomass w/o Epi. | | 0 \

oo
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BLACKWATER 2007 BENTHIC SUMMARY

| Station: BNWR 06 |
| Habitat: Low Mesohaline Date: 2007 Gear: Young Grab

BENTHIC INDEX OF BIOTIC INTEGRITY

| B-IBI Score: 1.40 Condition: Severely Degraded # Attributes Scored: 5 \

| Value Score Value Score |

| Shannon-Wiener Index 1.93 3 Pollution Indicative Spp. Abundance(%)  83.33 1 |
| Abundance (#/m2) 276 1 Pollution Sensitive Spp. Biomass(%) 0.00 1 |

| Biomass (g/m2) 0.02 1 |

BENTHIC ABUNDANCE (per sq. meter)

| TAXA | Abundance (#/m2) | Biomass (g/m2) \
| Almyracuma proximoculi | 23 | 0.00908 |
| Ceratopogonidae | 23 | 0.00227 |

| Chironomus spp. | 115 \ 0.00227 \

| Edotea triloba  (Epi) | 138 \ 0.00908 \

| Eteone heteropoda | 46 | 0.00227 \

| Gammarus daiberi  (Epi) | 69 \ 0.00681 |

| Streblospio benedicti | 69 | 0.00227 |

| Total Abundance w/ Epi. | 483 | |

| Total Abundance w/o Epi. | 276 | |

| Number of Taxa w/ Epi. | 7 | |

| Number of Taxa w/o Epi. | 5 | |

| Total Biomass w/ Epi. | | 0.03405 |

| Total Biomass w/o Epi. | | 0.01816 |

BLACKWATER 2007 BENTHIC SUMMARY

| Station: BNWR 07 \
| Habitat: Oligohaline Date: 2007 Gear: Young Grab

BENTHIC INDEX OF BIOTIC INTEGRITY

| B-IBI Score: 1.00 Condition: Severely Degraded # Attributes Scored: 6 |

| Value Score Value Score |

| Shannon-Wiener Index 0 Pollution Indicative Spp. Abundance(%) 0 1]
| Abundance (#/m2) 0 1 Pollution Sensitive Spp. Abundance(%) 0 1|

| Biomass (g/m2) 0 Limnodrilus Abundance(%) 0 |

| Carnivore-Omnivore Abundance(%) 0 1 Tolerance Score 0 1|

| Deep Deposit Feeder Abundance(%) 0 1 Tanypodinae/Chironomidae Abundance Ratio 0
| \
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BENTHIC ABUNDANCE (per sq. meter)

| TAXA | Abundance (#/m2) | Biomass (g/m2)
| No organisms present | 0 | 0 |

| Total Abundance w/ Epi. | 0 | |
| Total Abundance w/o Epi. | 0 \ \
| Number of Taxa w/ Epi. | 0 | |

| Number of Taxa w/o Epi. | 0 | \
| Total Biomass w/ Epi. | | 0 |

| Total Biomass w/o Epi. | | 0 |
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Appendix C
Fish community characterization: Year 1(2006) and Year 2 (2007).
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FISH COMMUNITY CHARACTERIZATION
Prepared by:
John W. Gill
And
Joshua Newhard
U.S. Fish and Wildlife Service

Maryland Fishery Resources Office
Annapolis, MD
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Background

In support of the Sediment Quality Triad (SQT) study conducted by the Chesapeake Bay
Field Office (CBFO) at the request of Blackwater National Wildlife Refuge (BNWR), the
Maryland Fishery Resources Office (MFRO) sampled fish populations within the study area. The
purpose of these collections was to characterize fish community composition within the
immediate vicinity of sediment and benthic sampling. Fish sampling occurred at the same
locations, and during the same time and dates, as other SQT sampling.

Methods

A total of seven sites were sampled which included five sites on the Little Blackwater
River, one site on Coulson Pond (also referred to as the Tower Site) on the Blackwater River,
and one site on Buttons Creek. During each sampling event, salinity was measured using a YSI
(Yellow Springs Instruments, Inc.) at each sampling location.

Fish, and non-targeted macroinvertebrates and herpetofauna, were collected using fyke nets (2.5
cm mesh, 15.2 m single lead line), which were set for approximately 24 hours. Nets were
deployed with the lead line staked to an existing shoreline (marsh or upland edge), oriented
perpendicular to the shoreline, with the cod end of the net staked channelward in deeper water.
Prior to nets being deployed, a bullet float was placed in the cod end of each net to provide an air
pocket. The air pocket prevented the inadvertent killing of non-targeted species, such as turtles.
Fishing depths averaged 0.3 m to 1.2 m. When retrieving the net, each fish, crab, or turtle was
identified to species, counted, and released. For each fish species encountered, 10 individuals
were measured for total length (mm).

Results

Seven sites were sampled in 2006 (1 fyke net per site, 24 hour sets) and five sites were sampled
in 2007, for a total of 288 sampling hours. Equipment failure (boat engine) in 2007 resulted in
sampling not occurring on two of the intended sites (mouth of the Little Blackwater River and
Coulson Pond). Collections over the two year period included 22 vertebrate species,
encompassing 1,889 individual animals (Figures 1 and 2 — Total Species Abundance and
individual sampling locations). 272 individuals were collected in 2007, and 1,617 were collected
in 2006. The difference in total species abundance between years was attributed to large
numbers of white perch and brown bullhead being collected in 2006. 2007 samples included
three species not observed in 2006; goldfish, white catfish, and largemouth bass.

The five sites on the Little Blackwater River covered all salinity regimes occurring throughout
the length of the river (e.g. range of  0-6 ppt). The salinity at the other two sites averaged
around 6 ppt.

For baseline data considerations, length frequency distribution graphs were created for three

abundant species, which included brown bullhead, white perch, and black crappie. This
information is presented in Figures 3, by sampling location.
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Discussion

Referring to Figures 1 and 2, changes in species composition between sampling locations reflect
the salinity regimes encountered during sampling. As an example, upriver sites within the Little
Blackwater River were dominated by brown bullhead, black crappie, blue gill, and freshwater
turtles. Lower Little Blackwater River locations (where salinity approaches 6 ppt) exhibited
increases in numbers of pumpkinseed, white perch, blue crabs, and diamondbacked terrapins.
Throughout the entire study area, brown bullhead, white perch, and black crappie occurred in the
greatest numbers.
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PHOTOS And FIGURES



Photo 1: Fyke Net Shown on Land
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Photo 2: Fyke Net Deployed in Water




Figures 1
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Figures 1 (continued)
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Figures 2

Total Species' Abundances 2007
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Figures 2 (continued)
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Figures 3
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Figures 4

9 2007 Brown Bullhead Length-Frequency
3 _ OHog Farm
- W Buttons Creek
"_:" 7 m Boat Ramp
:g 6 B Soeder Gauge
-s_::, 5 B Upper LB River
S a
2 3
g I
= 2
1
o} I| T T T I T - T T L
60 9o 120 150 180 210 230 260 >260
Length {mm)
91 2007 White Perch Length-Frequency
8 .
T;; 7 O Hog Farm
2 6 - B Buttons Creek
:E 5 B Boat Ramp
5 4 - B Soeder Gauge
E 3 W Upper LB River
£
z 2
1 4
o I ] S B
60 a0 120 150 180 210 230 260 >260
Length (mm)
77 2007 Black Crappie Length-Frequency
6 .
2 m Buttons
2 5 Creek
= W Soeder Gauge
= 4 -
=
[ BEN
]
2
=
| [ 1
O T T T T T
60 90 120 150 180 210 230 260 =260
Length {mm)

C-9



Appendix D
Analytical Control Facility report: Year 1 (2006) and Year 2 (2007).
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1. ECDMS Analytical Results Report 8/3/2010

Catalog Number Purchase Order Lab ID Catalog Submitter ECDMS
Numb: Usar ID
030122 | D4420-00- Y000 GERG Guy, Ghris - Annapolis, MD rSafo
Catalog Title Litle Blackwaitar River Sediment Triad
Lab Nama: (Gaochamical and Environmantal Research Group
DEQ Project ID: SH42
DEQ Project Title Effsats of Urban Sprawl on Sedimsnt, Surface Water, And Biota in the Little Blackwater
River, Blackwater Mational Wildlits Refuge, Dorchester Gounty, Maryland

Motes, Symbols and Abbreviatione Used

Based on tha raport options selactad tha report should bs primted in landacaps mods

Motes, Symbols and Abbreviations Uissd

The following may appear befors a reported result (8.g. < 1234).

< - Less than symbol indicatas that the actual result is less than the raporied detection limit.
= - Greater than symbal indicates that the actual resull is greater than the reperied rasuft.

AN rasults are reponad as 3 significant digits.

Al resulls 8re reponed as parns per bilion (ppb). or percent, unksss otherwiss nobed.

1. Integrity Report

Lab Recsipt Date |0BM5:2000 Lab Approval Date | 08/15/2008

‘Catalog Problems

INO probisms raportsd

Problem Resclution

page: 2
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2. Bulk Data

Sample MNumber Sample Matrix Percent Moisture
BNWRD1s2d Sadiments B7.4
BNWRDZsad Sadiments B0.2
BNWRD3sad Sadiments B5.7
BNWRD4sad Sadiments B0.2
BMNWRDSsad Sadiments BO.5
BENWRDOsad Sadiments B0.4
BMNWRD7Ead Sadiments BO.5
BENWRD1wats Wiatar
BNWRD2walD Watar
BNWRD3walD Watar
BNWRDawalQ Watar
BNWRDSwalD Watar
BENWRDOwaID Watar
BNWRD7walD Wiatar

page: 3
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4. Contaminant Concentrations

Analyte Sample Sample Malrix| Dry Weight |DL Dry Weight| Wat Weight DL Wet
Number (ppb) (ppb) (ppb) Waight (ppb)
1.2.3.4-Tetrachiorobenzans
BNWRsed Sadiments <O oo « 0.0242 0.0242
BNWRDZsed Sadiments 0120 0120 0.0250 0.0240
BNWROSsed Sediments <0170 0170 < 00242 00242
BNWRHss0 Sadiments <0178 0178 < 0.0240 00240
BNWRDSsed Sadiments <0183 0163 « 0.0248 0.0248
BNWRD0sed Sediments <0181 0181 -« 0.0240 00240
BNWROVss0 Sadiments <0183 0183 < 0.0248 00248
BNWRITwatD Walar « 0.00238 0.00238
BNWRO2watD Walar 4 0.00238 0.00238
BNWROSwatD ‘Watar < 0.00230 000230
BNWRDwatD Walar « 0.00237 0.00237
BNWROSwatD Walar 4 0.00235 0.00235
BNWROOwWatD ‘Watar < 0.00238 0.00238
BNWRDTwatD Walar « 0.00238 0.00238
1,2,4,5-Tetrachlorobenzans
BNWRIsa0 Sadiments 210 o1 ‘0.0 00242
BNWRDZsed Sadiments o162 0120 0.0320 0.0240
BNWROGsed Sediments 0554 0170 0.0700 0.0242
BNWRIMsed Sediments oone 0178 ‘0.0850 00240
BNWROSse0 Sadiments 225 0183 0304 00248
BNWRD0sed Sediments <0181 0181 -« 0.0240 00240
BNWROVss0 Sadiments o.e28 0183 ‘0.0850 00248
BNWRITwatD Walar « 0.00238 0.00238
BNWRDZwatD Walar « 0.00238 0.00238
BNWROGwatD ‘VWatar < 0.00230 000230
BNWRDwatD Walar « 0.00237 0.00237
page: 4
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Analyte Sample Sample Matrix| Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (ppb) {ppb) Waight (ppb)
BENWROSwWAtD | Watar < 0.00235 0.00235
BNWROOwWatD ‘VWatar < 0.00238 000238
BNWROTwWatD | Watar < 0.00238 0.00238
1.8.7-Trimetty-naphthalans
BNWRsed Sadiments <115 115 « 145 145
BNWRO2sed Sediments <754 7.54 < 1.40 140
BNWRDG=ed Sadiments <104 10.1 « 145 145
BNWRIMsed Sadiments =107 0.7 < 148 148
BNWROSsed Sediments <110 1.0 < 1.40 140
BNWROO0s60 Sadiments <108 10.8 <147 147
BNWRDTsed Sadiments <iid 1.0 < 1.40 140
BNWROTwWatD | Watar < 0.00470 0000
BNWRDZwatD | Walar « 0.0475 0.0D475
BNWRDGwatD | Walar « 0.00472 0.0D472
BNWRMwatD | Walar < 0.00474 000574
BENWROSwWAtD | Watar < 0.00471 000471
BNWROOwatD Watar < 0.00470 000470
BNWROTwWAtD | Walar 4 0.00470 000570
1-mathyinaphthalana
BNWRsed Sadiments <115 115 « 145 145
BNWRICsed Sadiments 102 754 20 140
BNWROSss0 Sadiments 138 10.1 107 145
BNWRlMsed Sadiments 2837 10.7 3.00 148
BNWROSsed Sediments 473 1.0 030 140
BNWROO0s60 Sadiments 401 10.8 a7y 147
BNWRD7Tsed Sadiments <110 1.0 < 1.40 140
BNWROTwatD | Walar 4 0.00470 000570
BNWROwWAtD | Watar < 0.00475 000475
BNWRDGwatD | Walar « 0.00472 0.0D472
page: 5
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWROwats WWatar < 0.0047% 0.0D4T4
ENWROSwats WWatar < 0.00471 000471
ENWROOwatD WWatar < 0.00470 000470
ENWROTwats Watar = 0.00470 0.0D4T0
1-methyiphenanthwens
ENWRD1sed Sediments =115 1.5 =145 148
ENWR0Zsed Sadimenis <7.54 7.54 < 1.40 1.40
BNWRO3sed Sediments 15.0 10.1 215 1.45
ENWRO4sed Sediments 001 107 054 148
ENWROSsed Sadimants 214 1.0 280 140
ENWRO0sed Sadimenis 183 10.8 240 147
ENWRO7ssd Sadimants <110 1.0 < 1.40 140
ENWROwatD Watar = 0.00470 0.0D4T0
ENWRD2watD Watar < 0.00475 0.0D475
ENWRO3wats WWatar < 0.00472 000472
ENWROwats WWatar < 0.0047% 0.0D4T4
BNWROSWAtD | Watar < 0.00471 0.00471
ENWROOwats WWatar < 0.00470 0.00470
ENWROTwWatD WWatar < 0.00470 000470
2 p-dimsthyinaphihalane
BNWROSed Sediments 174 1s 210 1.45
ENWRO02ssd Sadimants 133 754 203 140
ENWR03sed Sadimenis 250 0.1 358 145
ENWRO4sed Sediments 184 107 254 148
ENWROSsed Sadimants 100 1.0 208 140
ENWROOsed Sadiments =108 10.8 < 147 147
ENWROTsed Sediments =110 11.0 = 1.40 140
ENWROTwats WWatar < 0.00470 000470
ENWRD2watD Watar < 0.00475 0.0D475
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (pph) (ppb) Waight (ppb)
BNWHDSwWAtD | Water < 0.00472 0.00472
BNWFD4watD | Water < 0.00474 0.00474
BNWHDSWAtD | Water < 0.00471 000471
BNWFDOwatD | Water < 0.00470 0.00470
BNWRADTwatD | Water < 0.00470 0.00470
2-methyinaphtnaiens
BNWHADsed Sediments <115 115 <145 1.45
BNWHRD2sed Saediments 128 7.54 253 1.40
BNWHFD3sed Sediments 242 10.1 3.40 145
BNWHD4sE0 Sadimens 55.3 0.7 7.03 1.48
BNWRDSsed Sediments 718 11.0 0.00 1.40
BNWHDOSEM Sadimens 03.5 10.8 8.03 147
BNWRD7sed Sediments <110 11.0 <140 1.40
BNWADIwatD | Water < 0.00470 0.00470
BNWHO2waD | WWater < 0.00475 0.00475
BNWHDSwWAtD | Water < 0.00472 0.00472
BNWRD4walD [ Water = 0.00474 0.00474
BNWFDSWaD | wWater < 0.00471 0.00471
BNWHDOWATD | Water < 0.00470 0.00470
BNWRADTwatD | Water < 0.00470 0.00470
Asdrin
BNWHDMse0 Sadimens <0101 010 < 0.0242 0.0242
BNWHADZsed Sediments <0120 0.120 < 0.0240 0.0240
BNWHFD3sed Sediments 1.02 0170 0.145 0.0242
BNWHD4sE0 Sadimens 301 0.178 0415 0.0240
BNWRADSsed Sediments 1.30 0.183 0170 0.0248
BNWHFDOSEd Sediments 128 0.181 0174 0.0240
BNWHD7se0 Sadimens 0.185 0.183 0.0250 0.0248
BNWADIwatD | Water < 0.00238 0.00238
page: 7
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWRO2wats WWatar < 0.00238 0.00238
ENWRO3wats WWatar < 0.00230 0.00230
ENWROwats WWatar < 0.00237 0.00237
ENWR0Swats Watar = 0.00235 0.00235
ENWROGwatD Watar < 0.00238 0.00236
ENWROTwatD WWatar < 0.00238 0.00238
Benzo(ajanthracens
BNWROSed Sediments 204 1s 370 1.45
ENWRO02sed Sediments 155 7.54 3.07 140
ENWRO3ssd Sadimants 30 101 +43 145
ENWR4sed Sadimenis 300 10.7 55.1 146
ENWROSsed Sadimants 838 1.0 13 140
ENWROOsed Sadiments 542 10.8 73T 147
ENWROTsed Sadimenis <110 110 < 1.40 1.40
ENWROTwats WWatar < 0.00470 0.00470
ENWRO2wats WWatar < 0.00475 0.0D475
BNWROSwAtD | Watar < 0.00472 0.00472
ENWROwats WWatar = 0.0047% 000474
ENWROSWats WWatar < 0.00471 000471
ENWROGwatD Watar < 0.00470 0.0D4T0
BNWROTwWAtD | Watar < 0.00470 0.00470
C1-Fluoranthanes & Pyranes
ENWRO1sed Sadimenis 807 115 100 145
ENWRO02sed Sediments 340 7.54 074 140
ENWRO3ssd Sadimants 815 101 B.80 145
ENWR4sed Sadiments 303 10.7 4138 148
ENWRO0Ssed Sediments 037 11.0 B.00 140
ENWRO0ssd Sadimants 580 10.8 B.O1 147
ENWROTsed Sadimenis 570 110 7.00 1.40

page: 8
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (pph) (ppb) Waight (ppb)
BNWHDTwWatD | Water < 0.00470 0.00470
BNWHO2waD | WWater < 0.00475 0.00475
BNWHDSwWAtD | Water < 0.00472 0.00472
BNWFAD4watD | Watar < 0.00474 0.00474
BNWFADSwatD | Water < 0.00471 000471
BNWFDOWaD | Water < 0.00470 0.00470
BNWRADTwatD | Water < 0.00470 0.00470
G1-Phenantivenss & ANMracenss
BNWHAD1sed Sediments 200 1.5 337 145
BNWHD2sE0 Sadimens 18.8 754 373 140
BNWHAD3sed Sediments 48.3 101 0.00 1.45
BNWHD4sE0 Sadimens 0 0.7 30.3 1.48
BNWRADSsed Sediments 57.0 11.0 7.82 1.40
BNWHRDOsed Sediments 55.1 10.8 7.50 147
BNWHD7sed Sediments 123 1.0 1.00 1.40
BNWHDTwWatD | Water < 0.00470 0.00470
ENWRD2walD | Water < 0.00475 0.00475
BNWFDSwaD | WWater < 0.00472 0.00472
BNWHD4watD | Water < 0.00474 0.00474
BNWFADSwatD | Water < 0.00471 000471
ENWFDOwWaD [ Water < 0.00470 0.00470
BNWHOD7wWAtD | Water < 0.00470 0.00470
C-chiyssnes
BNWHAD1sed Sediments 155 1.5 105 145
BNWHD2sE0 Sadimens 458 754 oo7 140
BNWHAD3sed Sediments 4.1 101 o190 145
BNWHFD4sed Sediments 230 0.7 325 1.48
BNWHDSsE0 Sadimens =N 11.0 8.47 140
BNWHRDOsed Sediments 412 10.8 501 147
page: 9
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWRO7ssd Sadimants (L 1.0 132 140
ENWROTwats WWatar < 0.00470 0.00470
ENWRO2wats WWatar < 0.00475 0.0D475
ENWRD3wats Watar = 0.00472 0.0D4T2
ENWRDSwmatD Watar < 0.00474 0.0D474
ENWROSwats WWatar < 0.00471 000471
ENWROGwatD Watar < 0.00470 0.0D4T0
ENWRDTwaD | Water < 0.00470 0.00470
G1-dibenzothiophenes
ENWRIssd Sadimants <115 115 <145 145
ENWR0Zsed Sadimenis <7.54 7.54 < 1.40 1.40
ENWRO3ssd Sadimants 122 101 175 145
ENWR4sed Sadiments 282 10.7 3.80 148
ENWR0Ssed Sadimenis <110 110 < 1.40 1.40
ENWRO0sed Sediments =108 10.8 < 147 147
ENWRO7ssd Sadimants <110 1.0 < 1.40 140
BNWADTwalD | Water < 0.00470 0.00470
ENWRO2wats WWatar < 0.00475 0.00475
ENWRO03wats WWatar < 0.00472 0.0D4T2
ENWRDSwmatD Watar < 0.00474 0.0D474
ENWFDSwaD | Water = 0.00471 0.00471
ENWROOwatD WWatar < 0.00470 000470
ENWROTwatD Watar < 0.00470 0.0D4T0
C1-Nuorensas
ENWRIssd Sadimants 237 115 208 145
ENWRO0Zsed Sadiments 02 7.54 3.80 140
ENWR03sed Sediments 407 101 582 148
ENWR4ssd Sadimants 8axy 10.7 122 148
ENWR0Ssed Sadimenis 853 110 B82 1.40
page: 10
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWRO0ssd Sadimants 818 10.8 11 147
ENWROTsed Sediments 103 11.0 220 140
ENWROTwats WWatar < 0.00470 000470
ENWRD2wats Watar = 0.00475 0.0D4TS
ENWRD3watD Watar < 0.00472 0.0D4T72
ENWROwats WWatar = 0.0047% 000474
ENWR0SwatD Watar < 0.00471 0.00471
ENWFDOwWaD [ Water < 0.00470 0.00470
ENWROTwatD WWatar < 0.00470 0.00470
G1-naphthalsnas
ENWRO1sed Sadimenis 170 115 233 145
ENWRO02ssd Sadimants 220 754 454 140
ENWR03sed Sadiments 38.0 101 543 145
ENWR4sed Sadimenis 840 10.7 118 146
ENWRO0Ssed Sediments e 11.0 101 140
ENWRO0ssd Sadimants 110 10.8 149 147
BNWRD7sed Saediments 201 11.0 272 1.40
ENWROTwats WWatar < 0.00470 0.00470
ENWRO2wats WWatar < 0.00475 0.0D475
ENWRD3watD Watar < 0.00472 0.0D4T72
BNWRD4walD [ Water = 0.00474 0.00474
ENWROSWats WWatar < 0.00471 000471
ENWROGwatD Watar < 0.00470 0.0D4T0
ENWROTwatD WWatar < 0.00470 0.00470
G2-Phenanthrenss & Anthracenas
ENWROsed Sadiments 228 115 287 145
ENWRO02sed Sediments 130 7.54 200 140
ENWRO3ssd Sadimants 200 101 +14 145
ENWR4sed Sadimenis 133 10.7 183 146
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWROSsed Sadimants 273 1.0 3.00 140
ENWRO0sed Sediments 200 10.8 3.02 147
ENWRO7ssd Sadimants <110 1.0 < 1.40 140
ENWROwatD Watar = 0.00470 0.0D4T0
ENWRD2watD Watar < 0.00475 0.0D475
ENWRO3wats WWatar < 0.00472 000472
ENWRDSwmatD Watar < 0.00474 0.0D474
BNWROSWAtD | Watar < 0.00471 0.00471
ENWROOwats WWatar < 0.00470 0.00470
ENWROTwWatD WWatar < 0.00470 000470
G2-chnyssnes
ENWRIssd Sadimants 737 115 020 145
ENWRO0Zsed Sadiments 303 7.54 718 140
ENWR03sed Sadimenis 80.0 0.1 B.OT 145
ENWRO4sed Sediments 108 107 1435 148
ENWROSsed Sadimants 403 1.0 000 140
BNWR00Sed Sediments 458 10.8 023 1.47
ENWROTsed Sediments 225 11.0 3.04 140
ENWROTwats WWatar < 0.00470 000470
ENWRD2watD Watar < 0.00475 0.0D475
BNWROSwAtD | Watar < 0.00472 0.00472
ENWROwats WWatar < 0.0047% 0.0D4T4
ENWR0SwatD Watar < 0.00471 0.00471
ENWROOwats WWatar < 0.00470 0.00470
ENWROTwWatD WWatar < 0.00470 000470
G2-dibenzothiophanes
ENWRD1sed Sediments 120 1.5 102 148
ENWRO02ssd Sadimants < T7.54 754 < 1.40 140
ENWR03sed Sadimenis <104 0.1 <145 145
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWR4ssd Sadimants 241 10.7 332 148
ENWRO0Ssed Sediments =110 11.0 = 1.40 140
ENWRO0ssd Sadimants <108 10.8 <147 147
ENWRO7sed Sadiments =110 110 < 1.40 140
ENWRwatD Watar < 0.00470 0.0D4T0
ENWRO2wats WWatar < 0.00475 0.00475
ENWRD3watD Watar < 0.00472 0.0D4T72
BNWRD4walD [ Water = 0.00474 0.00474
ENWROSwats WWatar < 0.00471 000471
ENWROOwatD WWatar < 0.00470 000470
ENWROTwatD Watar < 0.00470 0.0D4T0
G2-fluoransas
ENWROsed Sadiments 210 115 278 145
ENWR0Zsed Sadimenis 150 7.54 314 1.40
ENWR03sed Sediments 283 101 +.04 148
ENWR4ssd Sadimants 537 10.7 7 148
BNWHRDSsed Saediments 27.0 11.0 372 1.40
ENWRO0sed Sediments 354 10.8 482 147
ENWRO7ssd Sadimants 10 1.0 150 140
ENWRwatD Watar < 0.00470 0.0D4T0
ENWRD2walD | Water < 0.00475 0.00475
ENWRO03wats WWatar < 0.00472 0.0D4T2
ENWRDSwmatD Watar < 0.00474 0.0D474
ENWROSwats WWatar < 0.00471 000471
ENWROOwatD WWatar < 0.00470 000470
ENWROTwats Watar = 0.00470 0.0D4T0
C2-naphthaisnss
ENWRIssd Sadimants 488 115 815 145
ENWR0Zsed Sadimenis o1z 7.54 18.0 1.40
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWRO3ssd Sadimants 700 101 10 145
ENWRO4sed Sediments 857 107 18 148
ENWROSsed Sadimants 128 1.0 173 140
ENWROOsed Sadiments 172 10.8 234 147
ENWROTsed Sadimenis 731 110 087 1.40
ENWROTwats WWatar < 0.00470 0.00470
ENWRD2watD Watar < 0.00475 0.0D475
BNWROSwAtD | Watar < 0.00472 0.00472
ENWROwats WWatar = 0.0047% 000474
ENWROSWats WWatar < 0.00471 000471
ENWROGwatD Watar < 0.00470 0.0D4T0
ENWROTwWatD WWatar < 0.00470 000470
G3-FPhenanthrenas & Anthracenas
ENWRO1sed Sadimenis 132 115 100 145
ENWRO02sed Sediments (25 7.54 180 140
ENWRO3ssd Sadimants 100 101 237 145
BNWRD4sed Sediments 504 0.7 778 1.48
ENWRO0Ssed Sediments 152 11.0 205 140
ENWRO0ssd Sadimants 145 10.8 197 147
ENWROTsed Sadimenis <110 110 < 1.40 1.40
BNWRAOTwAtD | Watar < 0.00470 0.00470
ENWRO2wats WWatar < 0.00475 0.0D475
ENWRD3watD Watar < 0.00472 0.0D4T72
ENWROwats WWatar = 0.0047% 000474
ENWROSWats WWatar < 0.00471 000471
ENWROGwatT Watar = 0.00470 0.0D4T0
ENWROTwatD WWatar < 0.00470 0.00470
G3-ChIyEanss
ENWRO1sed Sadimenis 23 115 2.00 145
r
Ppage: 14

D-25




Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWRO02ssd Sadimants 177 754 351 140
ENWR03sed Sediments 213 101 3.04 148
ENWR4ssd Sadimants 435 10.7 0.00 148
ENWR0Ssed Sadiments 124 110 108 140
ENWRO0sed Sadimenis 151 10.8 205 147
ENWROTsed Sediments =110 11.0 = 1.40 140
ENWRwatD Watar < 0.00470 0.0D4T0
BNWRO2waAtD | Watar < 0.00475 0.00475
ENWRO3wats WWatar < 0.00472 000472
ENWROwats WWatar < 0.0047% 0.0D4T4
ENWR0SwatD Watar < 0.00471 0.00471
ENWROOwatD WWatar < 0.00470 000470
ENWROTwats Watar = 0.00470 0.0D4T0
G3-dibenzothiophanes
ENWRD1sed Sediments 183 1.5 a3 148
ENWRO02ssd Sadimants 8.00 754 178 140
BNWRO3sed Sediments =101 10.1 <145 1.45
ENWRO4sed Sediments 123 107 170 148
ENWROSsed Sadimants <110 1.0 < 1.40 140
ENWRO0sed Sadimenis <108 10.8 < 147 147
BNWROTsed Sediments =11.0 1.0 < 1.40 1.40
ENWROTwats WWatar < 0.00470 000470
ENWRD2watD Watar < 0.00475 0.0D475
ENWRO3wats WWatar < 0.00472 000472
ENWROwats WWatar < 0.0047% 0.0D4T4
ENWR0Swats Watar = 0.00471 000471
ENWROOwats WWatar < 0.00470 0.00470
ENWROTwWatD WWatar < 0.00470 000470
G3-fluorenss
Ppage: 15
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Analyts Sample Sample Matrix | Dry Weight |DL Dry Waight| Wat Waight DL Wet
Numbar {ppb) {ppb) {pph) Waight (ppb)
ENWRO1sed Sadimenis 180 115 234 145
ENWRO02ssd Sadimants 127 754 251 140
ENWR03sed Sadiments 200 101 3Tz 145
ENWR4sed Sadimenis 500 10.7 703 146
ENWRO0Ssed Sediments 224 11.0 3.03 140
ENWRO0ssd Sadimants 345 10.8 4.00 147
BNWRD7sed Saediments =11.0 11.0 %140 1.40
ENWROTwats WWatar < 0.00470 0.00470
ENWRO2wats WWatar < 0.00475 0.0D475
ENWRD3watD Watar < 0.00472 0.0D4T72
ENWROwats WWatar = 0.0047% 000474
ENWR0Swats Watar = 0.00471 000471
ENWROGwatD Watar < 0.00470 0.0D4T0
ENWROTwatD WWatar < 0.00470 0.00470
C3-naphthalsnas
ENWROsed Sadiments 408 115 6.28 145
ENWRO02sed Sediments 704 7.54 15.1 140
ENWRO3ssd Sadimants 10 101 Bas 145
ENWR4sed Sadimenis A ln 10.7 152 146
BNWHRDSsed Saediments 03.7 11.0 120 1.40
ENWRO0sed Sediments 187 10.8 254 147
ENWROTsed Sadimenis 873 110 RRE:] 1.40
ENWROTwats WWatar < 0.00470 0.00470
ENWRO2wats WWatar < 0.00475 0.0D475
ENWRD3wats Watar = 0.00472 0.0D4T2
ENWRDSwmatD Watar < 0.00474 0.0D474
ENWROSWats WWatar < 0.00471 000471
ENWROGwatD Watar < 0.00470 0.0D4T0
BNWRD7waD | Water < 0.00470 0.00470

Ppage: 16

D-27




Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (pph) (ppb) Waight (ppb)
C4-FPhenanthrenss & ANMISCENas
BNWHAD1sed Sediments 30.0 1.5 401 145
BNWHD2sE0 Sadimens 228 754 452 140
BNWHAD3sed Sediments 0.4 101 3aTT 145
BNWRD4sed Sediments 108 0.7 140 1.48
BNWHFDSSed Sediments 24.1 1.0 3.20 1.40
BNWHRDOsed Sediments 228 10.8 310 147
BNWRD7sed Saediments 20.4 11.0 3.07 1.40
BNWADTwatD | WWater < 0.00470 0.00470
BNWHD2wAtD | Water < 0.00475 0.00475
BNWAD3watD | Water < 0.00472 0.00472
BNWHD4watD | Water < 0.00474 0.00474
BNWFDSwatD | Watar < 0.00471 000471
BNWFDGwatD | Water < 0.00470 0.00470
BNWFDTWaD | wWater < 0.00470 0.00470
C4-ChMyEanas
BNWHRDsed Saediments 245 1.5 3.00 1.45
BNWHD2sed Sediments = 7.54 7.54 <140 1.40
BNWHDSsE0 Sadimens 18.5 10.1 204 145
BNWRD4sed Sediments 30.7 0.7 424 1.48
BNWHRDSsed Saediments 333 11.0 4.90 1.40
BNWHDOSEM Sadimens 0.3 10.8 3.58 147
BNWRD7sed Sediments 24.4 11.0 3.30 1.40
BNWADTwatD | WWater < 0.00470 0.00470
BNWHD2wAtD | Water < 0.00475 0.00475
BNWFAD3watD | Water < 0.00472 0.00472
BNWFD4watD | Water < 0.00474 0.00474
BNWHDSWAtD | Water < 0.00471 000471
BNWFDGwatD | Water < 0.00470 0.00470
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (pph) (ppb) Waight (ppb)
C4-FPhenanthrenss & ANMISCENas
BNWHAD1sed Sediments 30.0 1.5 401 145
BNWHD2sE0 Sadimens 228 754 452 140
BNWHAD3sed Sediments 0.4 101 3aTT 145
BNWRD4sed Sediments 108 0.7 140 1.48
BNWHFDSSed Sediments 24.1 1.0 3.20 1.40
BNWHRDOsed Sediments 228 10.8 310 147
BNWRD7sed Saediments 20.4 11.0 3.07 1.40
BNWADTwatD | WWater < 0.00470 0.00470
BNWHD2wAtD | Water < 0.00475 0.00475
BNWAD3watD | Water < 0.00472 0.00472
BNWHD4watD | Water < 0.00474 0.00474
BNWFDSwatD | Watar < 0.00471 000471
BNWFDGwatD | Water < 0.00470 0.00470
BNWFDTWaD | wWater < 0.00470 0.00470
C4-ChMyEanas
BNWHRDsed Saediments 245 1.5 3.00 1.45
BNWHD2sed Sediments = 7.54 7.54 <140 1.40
BNWHDSsE0 Sadimens 18.5 10.1 204 145
BNWRD4sed Sediments 30.7 0.7 424 1.48
BNWHRDSsed Saediments 333 11.0 4.90 1.40
BNWHDOSEM Sadimens 0.3 10.8 3.58 147
BNWRD7sed Sediments 24.4 11.0 3.30 1.40
BNWADTwatD | WWater < 0.00470 0.00470
BNWHD2wAtD | Water < 0.00475 0.00475
BNWFAD3watD | Water < 0.00472 0.00472
BNWFD4watD | Water < 0.00474 0.00474
BNWHDSWAtD | Water < 0.00471 000471
BNWFDGwatD | Water < 0.00470 0.00470
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWROTwWatD WWatar < 0.00470 000470
C4-naphthaisnss
ENWRIssd Sadimants 730 115 31 145
ENWRO0Zsed Sadiments 120 7.54 240 140
ENWR03sed Sadimenis 127 0.1 182 145
ENWRO4sed Sediments 237 107 27 148
ENWR0Ssed Sadimenis 172 110 233 1.40
BNWR00Sed Sediments 550. 10.8 74T 1.47
ENWROTsed Sediments 143 11.0 103 140
ENWROTwats WWatar < 0.00470 000470
ENWRD2watD Watar < 0.00475 0.0D475
ENWRO03wats WWatar < 0.00472 0.0D4T2
ENWRDwats Watar = 0.00474 0.0D4T4
ENWR0SwatD Watar < 0.00471 0.00471
ENWROOwats WWatar < 0.00470 0.00470
ENWROTwWatD WWatar < 0.00470 000470
Dibanz{a,hjanthracans
ENWRD1sed Sediments =115 1.5 =145 148
ENWRO02ssd Sadimants < T7.54 754 < 1.40 140
ENWR03sed Sadimenis <104 0.1 <145 145
BNWRD4sed Sediments 407 0.7 0.45 1.48
ENWROSsed Sadimants <110 1.0 < 1.40 140
ENWRO0sed Sadimenis <108 10.8 < 147 147
ENWROTsed Sediments =110 11.0 = 1.40 140
ENWROTwats WWatar < 0.00470 000470
ENWRD2wats Watar = 0.00475 0.0D4TS
ENWRO3wats WWatar < 0.00472 000472
ENWROwats WWatar < 0.0047% 0.0D4T4
ENWR0SwatD Watar < 0.00471 0.00471
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (pph) (ppb) Waight (ppb)
BNWHDOWATD | Water < 0.00470 0.00470
BNWFDTWaD | wWater < 0.00470 0.00470
HCB
BNWHADsed Sediments <0101 01 < 0.0242 0.0242
BNWHADZsed Sediments <0120 0.120 < 0.0240 0.0240
BNWHFD3sed Sediments =0.170 0170 < 0.0242 0.0242
BNWRD4sed Sediments <0178 0.178 < 0.0240 0.0240
BNWHRDSsed Saediments =0.183 0.183 = 0.0248 0.0248
BNWHFDOSEd Sediments 0.185 0.181 0.0250 0.0240
BNWHD7se0 Sadimens <0.183 0.183 < 0.0248 0.0248
BNWADIwatD | Water < 0.00238 0.00238
BNWHD2wAtD | Water < 0.00238 0.00238
BNWFAD3watD | Water < 0.00230 0.00230
BNWFAD4watD | Water < 0.00237 0.00E37
BNWFDSWaD | wWater < 0.00235 0.00235
BNWHDOWATD | Water < 0.00238 0.00238
ENWRDTwaD | Water < 0.00238 0.00238
Heptachior
BNWHDMse0 Sadimens <0101 010 < 0.0242 0.0242
BNWHADZsed Sediments 0172 0.120 0.0340 0.0240
BNWHRD3sed Saediments = 0170 0170 = 0.0242 0.0242
BNWHD4sE0 Sadimens <0178 0.178 < 0.0240 0.0240
BNWRDSsed Sediments 0.268 0.183 0.0300 0.0248
BNWHFDOSEd Sediments 0.332 0.181 0.0450 0.0240
BNWHD7se0 Sadimens <0.183 0.183 < 0.0248 0.0248
BNWADIwatD | Water < 0.00238 0.00238
BNWHO2waD | WWater < 0.00238 0.00238
BNWHDSwWAtD | Water < 0.00230 0.00230
BNWFAD4watD | Water < 0.00237 0.00E37
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (pph) (ppb) Waight (ppb)
BNWHDSWAtD | Water < 0.00235 0.00235
BNWFDOWaD | Water < 0.00238 0.00238
BNWHOD7wWAtD | Water < 0.00238 0.00238
FCB-1242
BNWHADsed Sediments 20.4 383 258 0.464
BNWHD2sed Sediments 0.50 2.51 130 0.408
BNWHAD3sed Sediments 1.0 3.30 157 0.464
BNWHRD4sed Saediments 755 357 1.04 0.402
BNWHFDSSed Sediments 1.7 3.00 158 0.405
BNWHDOSEM Sadimens 13.0 .03 177 0.401
BNWRD7sed Sediments 1.0 3.00 157 0.405
BNWHDTwWatD | Water <0.110 0110
BNWFAD2watD | Watar <0118 0110
BNWAD3watD | Water <0.118 0118
BNWFD4watD | Water <0.118 0.118
BNWHDSWAtD | Water <0.118 0.118
ENWFDOwWaD [ Water =0.110 0.110
BNWFDTWaD | wWater <0.110 0.110
FCE-1248
BNWHADsed Sediments <383 383 < 0.484 0.464
BNWHRD2sed Saediments =251 2.51 =0.408 0.408
BNWHDSsE0 Sadimens <330 3.30 < 0.484 0454
BNWRD4sed Sediments <357 357 < 0.402 0.402
BNWHFDSSed Sediments = 3.00 3.00 < 0.405 0.405
BNWHDOSEM Sadimens <3.03 .03 < 0.401 0.401
BNWRD7sed Sediments < 3.00 3.00 < 0.405 0.405
BNWADTwatD | WWater <0.110 0.110
BNWHD2wAtD | Water <0.110 0110
BNWAD3watD | Water <0.118 0118
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (pph) (ppb) Waight (ppb)
BNWHD4watD | Water <0.118 0.118
BNWFDSWaD | wWater <0.118 0.118
BNWHDOWATD | Water <0.110 0110
BNWRADTwatD | Watar <0118 0110
FOB-1254
BNWHAD1sed Sediments 0.20 3.83 0.702 0.484
BNWHADZsed Sediments 574 251 114 0.408
BNWHRD3sed Saediments 120 3.30 1.80 0.484
BNWHFD4sed Sediments 18.0 357 2.00 0402
BNWHDSsE0 Sadimens 23.4 3.00 310 0.405
BNWHRDOsed Sediments 0.1 3.03 353 0.401
BNWHD7se0 Sadimens < 3.00 3.00 < 0.405 0.405
BNWADIwatD | Water <0118 0110
BNWADZwatD | Water <0.110 0110
BNWFDSwaD | WWater <0.118 0.118
BNWHD4watD | Water <0.118 0.118
ENWFDSwaD | Water =0.118 0.118
BNWFDOWaD | Water <0.110 0.110
BNWHOD7wWAtD | Water <0.110 0110
FCE-1200
BNWHRDsed Saediments 470 3.83 0.504 0.484
BNWHD2sE0 Sadimens 410 2.51 0812 0.408
BNWHAD3sed Sediments 7.60 3.30 112 0.464
BNWHFD4sed Sediments 1.3 357 1.50 0402
BNWHDSsE0 Sadimens 380 3.00 0.527 0.405
BNWRDOsed Sediments 434 3.03 0.588 0401
BNWHD7sed Sediments 7.1 3.00 3.00 0.405
BNWHDTwWatD | Water <0.110 0110
BNWADZwatD | Water <0.110 0110
page: 21

D-33




Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (pph) (ppb) Waight (ppb)
BNWHDSwWAtD | Water <0.118 0.118
BNWFD4watD | Water <0.118 0.118
BNWHDSWAtD | Water <0.118 0.118
BNWFDOwatD | Water <0118 0110
BNWRADTwatD | Water <0.110 0110
FCB-1208
BNWHADsed Sediments <383 383 < 0.484 0.464
BNWHRD2sed Saediments =251 2.51 =0.408 0.408
BNWHFD3sed Sediments =3.30 3.30 < 0.484 0.484
BNWHD4sE0 Sadimens <357 357 < 0.402 0402
BNWRDSsed Sediments < 3.00 3.00 < 0.405 0.405
BNWHDOSEM Sadimens <3.03 .03 < 0.401 0.401
BNWRD7sed Sediments < 3.00 3.00 < 0.405 0.405
BNWADIwatD | Water <0.110 0110
BNWHO2waD | WWater <0.110 0.110
BNWHDSwWAtD | Water <0.118 0.118
BNWRD4walD [ Water =0.118 0.118
BNWFDSWaD | wWater <0.118 0.118
BNWHDOWATD | Water <0.110 0110
BNWRADTwatD | Water <0.110 0110
FCB-TOTAL
BNWHDMse0 Sadimens 1.0 3.83 4.00 0454
BNWHADZsed Sediments 102 251 3.20 0.408
BNWHFD3sed Sediments 3.0 3.30 4.50 0.484
BNWHD4sE0 Sadimens 377 357 5.20 0402
BNWRADSsed Sediments 30.2 3.00 5.30 0.405
BNWHFDOSEd Sediments 435 3.03 5.00 0.401
BNWHD7se0 Sadimens 38.4 3.00 5.20 0.405
BNWADIwatD | Water <0.110 0110
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWRO2wats WWatar <0110 o110
ENWRO3wats WWatar 20118 0118
ENWROwats WWatar <0118 o118
ENWR0Swats Watar = 0118 oiig
ENWROGwatD Watar <0110 aiio
ENWROTwatD WWatar 20110 o110
acenaphthalens
BNWHRDsed Saediments =115 1.5 %145 1.45
ENWRO02sed Sediments = T7.54 7.54 = 1.40 140
ENWRO3ssd Sadimants <101 101 <145 145
ENWR4sed Sadimenis o2z 10.7 B.50 146
ENWROSsed Sadimants 250 1.0 340 140
ENWROOsed Sadiments 1z 10.8 152 147
ENWROTsed Sadimenis <110 110 < 1.40 1.40
ENWROTwats WWatar < 0.00470 0.00470
ENWRO2wats WWatar < 0.00475 0.0D475
ENWFD3walD [ Water = 0.00472 0.00472
ENWROwats WWatar = 0.0047% 000474
ENWROSWats WWatar < 0.00471 000471
ENWROGwatD Watar < 0.00470 0.0D4T0
ENWRDTwaD | Water < 0.00470 0.00470
acanaphthens
ENWRO1sed Sadimenis <115 115 <145 145
ENWRO02sed Sediments = T7.54 7.54 = 1.40 140
ENWRO3ssd Sadimants <101 101 <145 145
ENWR4sed Sadiments 140 10.7 2.00 148
ENWRO0Ssed Sediments =110 11.0 = 1.40 140
ENWRO0ssd Sadimants 114 10.8 155 147
ENWROTsed Sadimenis <110 110 < 1.40 1.40
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (pph) (ppb) Waight (ppb)
BNWHDTwWatD | Water < 0.00470 0.00470
BNWHO2waD | WWater < 0.00475 0.00475
BNWHDSwWAtD | Water < 0.00472 0.00472
BNWFAD4watD | Watar < 0.00474 0.00474
BNWFADSwatD | Water < 0.00471 000471
BNWFDOWaD | Water < 0.00470 0.00470
BNWRADTwatD | Water 0.00500 0.00470
aipha BHG
BNWHAD1sed Sediments 0.400 0.101 0.0500 0.0242
BNWHD2sE0 Sadimens 0268 0.120 0.0570 0.0240
BNWHAD3sed Sediments 0.570 0170 0.0540 0.0242
BNWHD4sE0 Sadimens 0.305 0.178 0.0420 0.0240
BNWRADSsed Sediments 0.458 0.183 0.0020 0.0248
BNWHRDOsed Sediments 0.465 o181 0.0030 0.0240
BNWHD7sed Sediments 0.303 0.183 0.0410 0.0248
BNWHDTwWatD | Water < 0.00238 0.00238
ENWRD2walD | Water < 0.00238 0.00238
BNWFDSwaD | WWater < 0.00230 0.00230
BNWHD4watD | Water < 0.00237 0.00237
BNWFADSwatD | Water < 0.00235 0.00235
ENWFDOwWaD [ Water < 0.00238 0.00238
BNWHOD7wWAtD | Water < 0.00238 0.00238
aipha chiordans
BNWHAD1sed Sediments 1.34 0.101 0.100 0.0242
BNWHD2sE0 Sadimens 0212 0.120 0.0420 0.0240
BNWHAD3sed Sediments 0.082 0170 0.140 0.0242
BNWHFD4sed Sediments 0.370 0.178 0.0510 0.0240
BNWHDSsE0 Sadimens 0.500 0.183 0.0810 0.0248
BNWHRDOsed Sediments 0.723 o181 0.0080 0.0240
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (pph) (ppb) Waight (ppb)
ENWRO7ssd Sadimants 830 0183 0852 0.0248
ENWROTwats WWatar < 0.00238 0.00238
ENWRO2wats WWatar < 0.00238 0.00238
ENWRD3wats Watar = 0.00238 0.00230
ENWRDSwmatD Watar < 0.00237 0.00237
ENWROSwats WWatar < 0.00235 0.00235
ENWROGwatD Watar < 0.00238 0.00236
ENWRDTwaD | Water < 0.00238 0.00238
anthracens
ENWRIssd Sadimants 121 115 153 145
ENWR0Zsed Sadimenis 104 7.54 200 1.40
ENWRO3ssd Sadimants 205 101 203 145
ENWR4sed Sadiments 107 10.7 1438 148
ENWR0Ssed Sadimenis 510 110 701 1.40
ENWRO0sed Sediments 385 10.8 523 147
ENWRO7ssd Sadimants <110 1.0 < 1.40 140
BNWADTwalD | Water < 0.00470 0.00470
ENWRO2wats WWatar < 0.00475 0.00475
ENWRO03wats WWatar < 0.00472 0.0D4T2
ENWRDSwmatD Watar < 0.00474 0.0D474
ENWFDSwaD | Water = 0.00471 0.00471
ENWROOwatD WWatar < 0.00470 000470
ENWROTwatD Watar < 0.00470 0.0D4T0
penzolajpyrens
ENWRIssd Sadimants 380 115 400 145
ENWRO0Zsed Sadiments 18.0 7.54 3.58 140
ENWR03sed Sediments 251 101 3.50 148
ENWR4ssd Sadimants 38 10.7 430 148
ENWR0Ssed Sadimenis 88.3 110 022 1.40
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWRO0ssd Sadimants 320 10.8 448 147
ENWROTsed Sediments 1me 11.0 1.00 140
ENWROTwats WWatar < 0.00470 000470
ENWRD2wats Watar = 0.00475 0.0D4TS
ENWRD3watD Watar < 0.00472 0.0D4T72
ENWROwats WWatar = 0.0047% 000474
ENWR0SwatD Watar < 0.00471 0.00471
ENWFDOwWaD [ Water < 0.00470 0.00470
ENWROTwatD WWatar < 0.00470 0.00470
banzo(bjfucsranthans
ENWRO1sed Sadimenis 122 115 154 145
ENWRO02ssd Sadimants 580 754 18 140
ENWR03sed Sadiments 202 101 142 145
ENWR4sed Sadimenis o020 10.7 B0.4 146
ENWRO0Ssed Sediments 170 11.0 230 140
ENWRO0ssd Sadimants 106 10.8 142 147
BNWRD7sed Saediments 53.1 11.0 7T 1.40
ENWROTwats WWatar < 0.00470 0.00470
ENWRO2wats WWatar < 0.00475 0.0D475
ENWRD3watD Watar < 0.00472 0.0D4T72
BNWRD4walD [ Water = 0.00474 0.00474
ENWROSWats WWatar < 0.00471 000471
ENWROGwatD Watar < 0.00470 0.0D4T0
ENWROTwatD WWatar < 0.00470 0.00470
penzolajpyrens
ENWROsed Sadiments S502 115 832 145
ENWRO02sed Sediments 240 7.54 +87 140
ENWRO3ssd Sadimants 300 101 515 145
ENWR4sed Sadimenis 244 10.7 330 146
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWROSsed Sadimants 18 1.0 B34 140
ENWRO0sed Sediments 404 10.8 549 147
ENWRO7ssd Sadimants 200 1.0 270 140
ENWROwatD Watar = 0.00470 0.0D4T0
ENWRD2watD Watar < 0.00475 0.0D475
ENWRO3wats WWatar < 0.00472 000472
ENWRDSwmatD Watar < 0.00474 0.0D474
ENWFDSwaD | Water = 0.00471 0.00471
ENWROOwats WWatar < 0.00470 0.00470
ENWROTwWatD WWatar < 0.00470 000470
benzo{g,h ijperylens
ENWRIssd Sadimants 300 115 503 145
ENWRO0Zsed Sadiments 225 7.54 445 140
ENWR03sed Sadimenis 31 0.1 445 145
ENWRO4sed Sediments 172 107 237 148
ENWROSsed Sadimants 204 1.0 397 140
BNWHRDOsed Saediments 140 10.8 1.00 147
ENWROTsed Sediments 100 11.0 250 140
ENWROTwats WWatar < 0.00470 000470
ENWRD2watD Watar < 0.00475 0.0D475
ENWFD3walD [ Water = 0.00472 0.00472
ENWROwats WWatar < 0.0047% 0.0D4T4
ENWR0SwatD Watar < 0.00471 0.00471
ENWROOwats WWatar < 0.00470 0.00470
ENWROTwWatD WWatar < 0.00470 000470
banzo{kiluoranthens
ENWRD1sed Sediments 232 1.5 202 148
ENWRO02ssd Sadimants 13.0 754 258 140
ENWR03sed Sadimenis 187 0.1 208 145
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (pph) (ppb) Waight (ppb)
BNWHD4sE0 Sadimens 120 0.7 178 1.48
BNWHFDSSed Sediments 30.5 1.0 4.03 1.40
BNWHDOSEM Sadimens 0.0 10.8 354 147
BNWRD7sed Sediments 10 11.0 101 1.40
BNWADIwatD | Water < 0.00470 0.00470
BNWHO2waD | WWater < 0.00475 0.00475
BNWAD3watD | Water < 0.00472 0.00472
BNWRD4walD [ Water = 0.00474 0.00474
BNWFDSWaD | wWater < 0.00471 0.00471
BNWHDOWATD | Water < 0.00470 0.00470
BNWRADTwatD | Water < 0.00470 0.00470
bsta BHG
BNWHADsed Sediments <0101 01 < 0.0242 0.0242
BNWHADZsed Sediments <0120 0.120 < 0.0240 0.0240
BNWHFD3sed Sediments =0.170 0170 < 0.0242 0.0242
BNWHD4sE0 Sadimens 0270 0.178 0.0380 0.0240
BNWHRDSsed Saediments 0:200 0.183 0.0300 0.0248
BNWHFDOSEd Sediments =0.181 0.181 < 0.0240 0.0240
BNWHD7se0 Sadimens 0517 0.183 0.0700 0.0248
BNWADIwatD | Water < 0.00238 0.00238
ENWRD2walD | Water < 0.00238 0.00238
BNWHDSwWAtD | Water < 0.00230 0.00230
BNWFAD4watD | Water < 0.00237 0.00E37
BNWFDSWaD | wWater < 0.00235 0.00235
BNWHDOWATD | Water < 0.00238 0.00238
BNWRADTwatD | Watar < 0.00238 0.00238
Dighenyl
BNWHDMse0 Sadimens <115 115 <145 145
BNWHADZsed Sediments <754 7.54 < 1.40 1.40
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWRO3ssd Sadimants <101 101 <145 145
ENWRO4sed Sediments 17e 107 247 148
ENWROSsed Sadimants 150 1.0 202 140
ENWROOsed Sadiments =108 10.8 < 147 147
ENWROTsed Sadimenis <110 110 < 1.40 1.40
ENWROTwats WWatar < 0.00470 0.00470
ENWRD2watD Watar < 0.00475 0.0D475
ENWFD3walD [ Water = 0.00472 0.00472
ENWROwats WWatar = 0.0047% 000474
ENWROSWats WWatar < 0.00471 000471
ENWROGwatD Watar < 0.00470 0.0D4T0
ENWROTwWatD WWatar < 0.00470 000470
chiorpyrifos
ENWRO1sed Sadimenis <0101 o040 < 0.0242 0.0242
ENWRO02sed Sediments 0252 0129 0.0400 00240
ENWRO3ssd Sadimants 0435 0170 0.0020 00242
BNWHRD4sed Saediments 0.334 0.178 0.0400 0.0240
ENWRO0Ssed Sediments 0355 0183 0.0480 00248
ENWRO0ssd Sadimants <0181 o013 < 0.0230 0.0240
ENWROTsed Sadimenis 0244 0183 0.0330 00245
BNWADTwalD | Water < 0.00238 0.00238
ENWRO2wats WWatar < 0.00238 0.00238
ENWRD3watD Watar < 0.00230 0.00230
ENWROwats WWatar < 0.00237 0.00237
ENWROSWats WWatar < 0.00235 0.00235
ENWROGwatT Watar = 0.00238 0.00236
ENWROTwatD WWatar < 0.00238 0.00238
chrysana
ENWRO1sed Sadimenis 582 115 733 145
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWRO02ssd Sadimants 258 754 140
ENWR03sed Sediments +1.0 101 5.80 148
ENWR4ssd Sadimants 402 10.7 555 148
ENWR0Ssed Sadiments 708 110 103 140
ENWRO0sed Sadimenis o2z 10.8 B.40 147
ENWROTsed Sediments 180 11.0 251 140
ENWRwatD Watar < 0.00470 0.0D4T0
ENWRD2walD | Water < 0.00475 0.00475
ENWRO3wats WWatar < 0.00472 000472
ENWROwats WWatar < 0.0047% 0.0D4T4
ENWR0SwatD Watar < 0.00471 0.00471
ENWROOwatD WWatar < 0.00470 000470
ENWROTwats Watar = 0.00470 0.0D4T0
cis-nonachlor
ENWRD1sed Sediments 123 o1 0.150 00242
ENWRO02ssd Sadimants 0400 0120 0.0810 0.0240
BNWHRD3sed Saediments 0.757 0170 0.108 0.0242
ENWRO4sed Sediments 0377 0178 0.0520 00240
ENWROSsed Sadimants 0237 0183 0.0320 0.0248
ENWRO0sed Sadimenis 0354 o481 0.0480 0.0240
BNWRD7sed Saediments 404 0.183 0.547 0.0248
ENWROTwats WWatar < 0.00238 0.00238
ENWRD2watD Watar < 0.00238 0.00236
ENWRO3wats WWatar < 0.00230 0.00230
ENWROwats WWatar < 0.00237 0.00237
ENWR0Swats Watar = 0.00235 0.00235
ENWROOwats WWatar < 0.00238 0.00238
ENWROTwWatD WWatar < 0.00238 0.00238
defia BHG
page: 30

D-42




Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (pph) (ppb) Waight (ppb)
ENWRIssd Sadimants <010 o1 < 0.0242 00242
ENWRO02sed Sediments 0129 0.0280 00240
ENWRO3ssd Sadimants <0ATD 0170 < 0.0242 00242
ENWR4sed Sadiments <0178 0178 = 0.0240 00240
ENWR0Ssed Sadimenis <0183 0183 < 0.0248 00245
ENWRO0sed Sediments 0181 o < 0.0240 00240
ENWROTsed Sadimenis <0183 0183 < 0.0248 00245
BNWADTwalD | Water < 0.00238 0.00238
ENWRO2wats WWatar < 0.00238 0.00238
ENWRO03wats WWatar < 0.00230 0.00230
ENWRDSwmatD Watar < 0.00237 0.00237
ENWROSWats WWatar < 0.00235 0.00235
ENWROGwatT Watar = 0.00238 0.00236
ENWROTwatD Watar < 0.00238 0.00236
dibenzothiophsens
ENWRIssd Sadimants <115 115 <145 145
BNWHRD2sed Saediments =7.54 7.54 %140 1.40
ENWR03sed Sediments 140 101 213 148
ENWR4ssd Sadimants 203 10.7 405 148
ENWR0Ssed Sadimenis 181 110 244 1.40
BNWHRDOsed Saediments 17.0 10.8 231 147
ENWRO7ssd Sadimants <110 1.0 < 1.40 140
ENWRwatD Watar < 0.00470 0.0D4T0
ENWRO2wats WWatar < 0.00475 0.00475
ENWRO03wats WWatar < 0.00472 0.0D4T2
ENWRDwats Watar = 0.00474 0.0D4T4
ENWROSwats WWatar < 0.00471 000471
ENWROOwatD WWatar < 0.00470 000470
ENWROTwatD Watar < 0.00470 0.0D4T0
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (pph) (ppb) Waight (ppb)
[
BNWHAD1sed Sediments 1.50 0.101 0.107 0.0242
BNWHD2sE0 Sadimens 077T 0.120 0154 0.0240
BNWHAD3sed Sediments 247 0170 0.310 0.0242
BNWRD4sed Sediments 0.348 0.178 0.0480 0.0240
BNWHFDSSed Sediments =0.183 0.183 < 0.0248 0.0248
BNWHRDOsed Sediments 0.465 o181 0.0030 0.0240
BNWRD7sed Saediments 3.38 0.183 0.457 0.0248
BNWADTwatD | WWater < 0.00238 0.00238
BNWHD2wAtD | Water < 0.00238 0.00238
BNWAD3watD | Water < 0.00230 0.00230
BNWHD4watD | Water < 0.00237 0.00237
BNWFDSwatD | Watar < 0.00235 0.00235
BNWFDGwatD | Water < 0.00238 0.00238
BNWFDTWaD | wWater < 0.00238 0.00238
enaasultan Il
BNWHRDsed Saediments =0.101 0101 = 0.0242 0.0242
BNWHD2sed Sediments =0.120 0.120 < 0.0240 0.0240
BNWHDSsE0 Sadimens <0170 0170 < 0.0242 0.0242
BNWRD4sed Sediments <0178 0.178 < 0.0240 0.0240
BNWHRDSsed Saediments =0.183 0.183 = 0.0248 0.0248
BNWHDOSEM Sadimens <0181 0.181 < 0.0240 0.0240
BNWRD7sed Sediments <0.183 0.183 < 0.0248 0.0248
BNWADTwatD | WWater < 0.00238 0.00238
BNWHD2wAtD | Water < 0.00238 0.00238
BNWFAD3watD | Water < 0.00230 0.00230
BNWFD4watD | Water < 0.00237 0.00237
BNWHDSWAtD | Water < 0.00235 0.00235
BNWFDGwatD | Water < 0.00238 0.00238
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (pph) (ppb) Waight (ppb)
ENWROTwWatD WWatar < 0.00238 0.00238
endrin
ENWRIssd Sadimants el o1 0.0780 00242
ENWRO0Zsed Sadiments <0128 0129 = 0.0240 0.0240
ENWR03sed Sadimenis D252 0170 0.0300 0.0242
ENWRO4sed Sediments o201 0178 0.0300 00240
ENWR0Ssed Sadimenis oTiT 0183 0.007T0 00245
BNWHRDOsed Saediments 0220 0.181 0.0310 0.0240
ENWROTsed Sediments 0310 0183 0.0420 00248
ENWROTwats WWatar < 0.00238 0.00238
ENWRD2watD Watar < 0.00238 0.00236
ENWRO03wats WWatar < 0.00230 0.00230
ENWRDwats Watar = 0.00237 000237
ENWR0SwatD Watar < 0.00235 0.00235
ENWROOwats WWatar < 0.00238 0.00238
ENWROTwWatD WWatar < 0.00238 0.00238
fluoranthens
ENWRD1sed Sediments 835 1.5 105 148
ENWRO02ssd Sadimants 440 754 B.o0 140
ENWR03sed Sadimenis 152 0.1 - 145
BNWHRD4sed Saediments 073 0.7 134 1.48
ENWROSsed Sadimants 200 1.0 282 140
ENWRO0sed Sadimenis 257 10.8 350 147
ENWROTsed Sediments <l 11.0 5.00 140
ENWROTwats WWatar < 0.00470 000470
ENWRD2wats Watar = 0.00475 0.0D4TS
ENWRO3wats WWatar < 0.00472 000472
ENWROwats WWatar < 0.0047% 0.0D4T4
ENWR0SwatD Watar < 0.00471 0.00471
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Analyte Sample Sample Matrix | Dry Weight |DL Dry Weight| Wat Weight DL Wet
Humber (ppb) {ppb) (ppk) Waight (ppb)
BENWRODwETT Watar < D.00470 0.DD4Te
BNWROTwWaETD Watar < D.00470 0.DD4Te
fluorene
BEMWRN 50 Sadiments 123 1.5 155 1.45
BrMWRIZ2se0 Sadimants 13.6 T.54 274 1.4
EnMWR0GEed Sadiments oLT 104 8.07 1.45
EnMWRlEed Sadiments 851 0.7 1.7 1.48
EMWROSsed Sadiments 701 1.0 047 1.40
EMWRO0sed Sadiments 701 10.8 054 1.47
ENWROTsed Sadiments 13.0 1.0 174 1.40
BENWROT WD Watar < D.00470 0.DD4Te
ENWRO2wWsTD Watar < 000475 DTS
BENWROGwaD Water « 000372 0.DD4T2
BErW RO aEtD Water < 000474 000474
BrNWROSwaD Water < D.00471 0D
EnWRODwatT Water < 00070 0.00470
EnMWROTwaED Water < 00070 0.00470
gamma BHG
EMWRO sed Sadiments <0101 0.1 < D.0242 00242
ENWR0Zsed Sadiments <0120 0.129 < 0.0240 00240
ENWR03sed Sadiments <0170 0170 < 0.0242 0un242
ENWRIsed Sadiments 0203 0178 0.0c280 00248
EMWRO0Ssed Sadimants = 0.183 0.183 « 0.02438 00248
BN RM0Eed Sadiments <0181 0181 < 0.0230 00240
BMWROTse0 Sadimants = 0.183 0.183 < 0.0243 00245
BN RO wats Watar < 0.00238 00238
EnMWRO2watD Water < 0.00238 0.00238
EMNWROSwaD Watar < 0.00230 0LD0230
BN ROt Watar < 0.00237 0LD023T
page: 34

D-46




Analyte Sample Sample Matrix| Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (ppb) {ppb) Waight (ppb)
BENWROSwWAtD | Watar < 0.00235 0.00235
BNWROOwWatD ‘VWatar < 0.00238 000238
BNWROTwWatD | Watar < 0.00238 0.00238
gamma chiordane
BNWRsed Sadiments 101 o010 0136 0.0242
BNWRO2sed Sediments 0237 0129 00470 00240
BNWRDG=ed Sadiments D052 0170 0140 0.0242
BNWRIMsed Sadiments 0218 0178 ‘00300 00230
BNWROSsed Sediments 0318 0183 0.0430 00248
BNWROO0s60 Sadiments 0300 0181 ‘0.0500 00240
BNWRDTsed Sadiments 0.60 0163 0.5 0.0248
BNWROTwWatD | Watar < 0.00238 0.00238
BNWRDZwatD | Walar « 0.00238 0.00238
BNWRDGwatD | Walar « 0.00230 0.00230
BNWRMwatD | Walar 4 0.00237 0.00237
BENWROSwWAtD | Watar < 0.00235 0.00235
BNWROOwatD Watar < 0.00238 000238
BNWROTwWatD ‘VWatar < 0.00238 000238
haptachion apoxide
BNWRsed Sadiments <O A0 o010 « 0.0242 0.0242
BNWRICsed Sadiments =0.120 0120 < 0.0240 00230
BNWROSss0 Sadiments <0170 0170 < 0.0242 00242
BNWRlMsed Sadiments <0A7E 0178 « 0.0240 0.0240
BNWROSsed Sediments <0183 0183 < 0.0248 00248
BNWROO0s60 Sadiments <0181 0181 < 0.0240 00240
BNWRD7Tsed Sadiments <0183 0163 « 0.0248 0.0248
BNWROTwatD | Walar 4 0.00238 0.00238
BNWROwWAtD | Watar < 0.00238 0.00238
BNWRDGwatD | Walar « 0.00230 0.00230
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Analyte Sample Sample Matrix| Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (ppb) {ppb) Waight (ppb)
BNWRwatD | Watar < 0.00237 0.00237
BNWROSwatD | Walar 4 0.00235 0.00235
BENWROOWAtD | Watar < 0.00238 0.00238
BNWROTwatD | Walar « 0.00238 0.00238
indanol1,2,3-cdjpyrane
BNWRsed Sediments 400 1.5 o020 145
BNWRDZsed Sadiments 250 754 507 140
BNWROGsed Sadiments 338 10.1 484 145
BNWRIMsed Sediments 232 107 az2.0 148
BNWROSse0 Sadiments 432 1.0 583 140
BNWRDO=sed Sadiments 230 10.6 325 147
BNWROVss0 Sadiments 202 1.0 273 140
BNWRDITwatD | Walar « 0.00470 0.0D4T0
BNWRDZwatD | Walar « 0.00475 0.0D475
BNWROSwatD | Walar < 0.00472 000572
BNWRwatD | Watar < 0.00474 000474
BNWROSwWatD Watar < 0.00471 0.0Da71
BNWROOwatD | Walar 4 0.00470 000570
BNWROTwWatD | Watar < 0.00470 0000
minax
BNWROsed Sadiments =0.101 0.0 < 0.0242 00242
BNWRO2se0 Sadiments <0120 0120 < 0.0240 0.0240
BNWRDG=ed Sadiments <0ATD 0170 « 0.0242 0.0242
BNWRIMsed Sediments <0178 0178 -« 0.0240 00240
BNWROSse0 Sadiments <0183 0183 < 0.0248 00248
BNWRlOsed Sadiments <0181 0181 « 0.0240 00240
BNWROTsed Sediments <0183 0183 < 0.0248 00248
BNWROTwWatD | Watar < 0.00238 0.00238
BNWRDZwatD | Walar « 0.00238 0.00238
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Wei Weight DL Wet
Mumbar (ppb) (ppb) {ppb) Waeight (ppb)
BNWROSwWAtD | Water < 0.00230 0.00230
BNWRD4watO | Water < 0.00237 0.00237
BNWROSwWAtD | Watar < 0.00235 0.00235
BNWROOwatD | Watar < 0.00238 0.00238
BNWRO7watD | Watar < 0.00238 0.00238
naphinaleng
BNWFO1sed Sediments <115 15 <145 145
BNWRO2sed Sadiments 108 754 213 1.40
BNWHOdsed Sediments 257 10.1 3.08 145
BNWHOM4s6d Sadiments BO.0 107 190 148
BNWROSsed Sediments 433 1.0 585 1.40
BNWF00s6d Sadiments 4848 108 0.04 147
BNWRO7sed Sediments <110 1.0 <140 140
BNWROTwatD | Watar 0.00021 0.00470
BNWHO2watD | Water < 0.00475 0.00475
BNWROSwWAtD | Water < 0.00472 0.00472
BNWRO4watD ‘Watar < 0.00474 0.00474
BNWROSwatO | Watar < 0.00471 0.00471
BNWROOWAtD | Watar < 0.00470 0.00470
BNWRO7watD | Watar < 0.00470 0.00470
o,p-DDD
BNWRO1s6d Sadiments 0.538 0101 0.0080 0.0242
BNWO2sed Sediments 0237 0120 0.0470 0.0250
BNWHOdsed Sediments 0344 0.170 0.0400 0.0242
BNWHOM4s6d Sadiments 104 0178 0.220 0.0240
BNWROSsed Sediments 0.843 0.183 0.0248
BNWH0Osed Sediments 0.501 0.181 0.0700 0.0290
BNWRO7sed Sadiments 1.00 0.183 0.144 0.0248
BNWROTwatD | Watar < 0.00238 0.00238
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Analyte Sample Sample Matrix| Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (ppb) {ppb) Waight (ppb)
BNWROwWAtD | Watar < 0.00238 0.00238
BNWROGwatD ‘VWatar < 0.00230 000230
BNWRwatD | Watar < 0.00237 0.00237
BNWRDSwatD | Walar « 0.00235 0.00235
BNWRDOwatD | Walar « 0.00238 0.00238
BNWROTwWatD ‘VWatar < 0.00238 000238
o,p-DDE
BNWROsed Sadiments 02220 0.0 ‘00200 00242
BNWRO2sed Sediments <0120 0129 < 0.0240 00240
BNWROSss0 Sadiments <0170 0170 < 0.0242 00242
BNWRlMsed Sadiments o181 0178 0.0250 0.0240
BNWROSse0 Sadiments 02200 0183 0.0270 00248
BNWRlOsed Sadiments <0181 0181 « 0.0240 00240
BNWRDTsed Sadiments D405 0163 0.0070 0.0248
BNWROTwatD | Walar 4 0.00238 0.00238
BNWROwWAtD | Watar < 0.00238 0.00238
BNWROGwatD Watar < 0.00230 000230
BNWRMwatD | Walar 4 0.00237 0.00237
BENWROSwWAtD | Watar < 0.00235 0.00235
BNWRDOwatD | Walar « 0.00238 0.00238
BNWROTwatD Watar < 0.00238 000238
o p-DDT
BNWRsed Sadiments <O A0 o010 « 0.0242 0.0242
BNWRO2sed Sediments <0120 0129 < 0.0240 00240
BNWROSss0 Sadiments <0170 0170 < 0.0242 00242
BNWRlHMsed Sadiments <0178 0178 « 0.0240 00240
BNWROSsed Sediments <0183 0183 < 0.0248 00248
BNWROO0s60 Sadiments <0181 0181 < 0.0240 00240
BNWRDTsed Sadiments <0183 0163 « 0.0248 0.0248
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Analyte Sample Sample Matrix| Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (ppb) {ppb) Waight (ppb)
BNWROTwWatD | Watar < 0.00238 0.00238
BNWRISwWatD ‘VWatar < 0.00238 000238
BENWROSwatD | Watar < 0.00230 0.00230
BNWRlMwatD | Walar « 0.00237 0.00237
BNWRDSwatD | Walar « 0.00235 0.00235
BNWROOwWatD ‘VWatar < 0.00238 000238
BNWRDTwatD | Walar « 0.00238 0.00238
oxychlordans
BNWRsed Sediments <01 o < 00242 00242
BNWRO2se0 Sadiments <0120 0120 < 0.0240 0.0240
BNWRDG=ed Sadiments <0ATD 0170 « 0.0242 0.0242
BNWRHss0 Sadiments <0178 0178 < 0.0240 00240
BNWRDSsed Sadiments <0183 0163 « 0.0248 0.0248
BNWRDO=sed Sadiments <0181 0181 « 0.0240 0.0240
BNWROTsed Sediments <0183 0183 < 0.0248 00248
BNWROTwWatD | Watar < 0.00238 0.00238
BNWRISwatD Watar < 0.00238 000238
BNWROGwatD ‘VWatar < 0.00230 000230
BNWRwatD | Watar < 0.00237 0.00237
BNWRDSwatD | Walar « 0.00235 0.00235
BNWROOwatD Watar < 0.00238 000238
BNWROTwWatD | Watar < 0.00238 0.00238
p.p-DDD
BNWRsed Sediments 220 o 02TE 00242
BNWRO2se0 Sadiments 0823 0120 0103 0.0240
BNWRDSsed Sadiments 142 0170 0.0 0.0242
BNWRIMsed Sediments 130 0178 o 00240
BNWROSse0 Sadiments 132 0183 a1 00248
BNWRDO=sed Sadiments 1.04 0181 [}~ -] 0.0240
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Wei Weight DL Wet
MNumber (ppb) (ppb) {ppb) Waight (ppb)
BNWRO7se0 Sadiments 250 0.163 0340 00248
BNWROTwatD [ Watar « 0.00238 0.00238
BNWRO2watD | Watar < 0.00238 0.00238
BNWROSwatD | Walar « 0.00230 0.00230
BNWRD4watD | Waler « 0.00237 0.002I7
BNWRO0SWatD [ Watar « 0.00235 0.00235
BNWRDOwatD | Walar « 0.00238 0.00238
BNWROTwatD Watar < 0.00238 000238
P.F-DDE
BNWRO a0 Sadiments 373 o oa72 oo242
BNWRDZsed Sadiments 133 0.120 0204 00240
BNWROSse0 Sadiments 170 0170 o251 oo242
BNWRMsed Sadiments 147 0478 (R 1] 00248
BNWRDSsed Sadiments 102 0.163 0438 00248
BNWRO0Osed Sediments 120 0.181 o102 00240
BNWRO7se0 Sadiments 157 0.163 o212 00248
BNWROTwatD Watar < 0.00238 000238
BNWR02watD [ Watar « 0.00238 0.00238
BNWROSwWatD | Watar < 0.00230 0.00230
BNWRD4watD | Waler « 0.00237 0.002I7
BNWROSwWatD Watar < 0.00235 000235
BNWROOWATD | Watar < 0.00238 0.00238
BNWROTwatD | Walar « 0.00238 0.00238
P.F-DDT
BNWRO a0 Sadiments 220 o 0280 oo242
BNWRDZsed Sadiments 0288 0129 00570 00240
BNWROSsed Sediments 0073 0170 ‘00000 00242
BNWRMse0 Sadiments 130 0.178 o102 o024
BNWRDSsed Sadiments 0405 0.163 0070 00248
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Analyte Sample ‘Sample Maftrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (pRb) (Ppb) Waight (ppb)
ENWRO0ssd Sadimants 0502 o013 0.0080 0.0240
ENWROTsed Sediments 054 0183 0.0730 00248
ENWROTwats WWatar < 0.00238 0.00238
ENWRD2wats Watar = 0.00238 0.00236
ENWRD3watD Watar < 0.00230 0.00230
ENWROwats WWatar < 0.00237 0.00237
ENWR0SwatD Watar < 0.00235 0.00235
ENWFDOwWaD [ Water < 0.00238 0.00238
ENWROTwatD WWatar < 0.00238 0.00238
psntachioro-anisols
ENWRO1sed Sadimenis 0253 o040 0.0320 0.0242
ENWRO02ssd Sadimants <0120 0120 < 0.02%0 0.0240
ENWR03sed Sadiments < 0ATD 0170 = 0.0242 00242
ENWR4sed Sadimenis <0178 0178 < 0.0240 0.0240
ENWRO0Ssed Sediments 0244 0183 0.0330 00248
ENWRO0ssd Sadimants 0244 o013 0.0330 0.0240
BNWRD7sed Saediments 0222 0.183 0.0300 0.0248
ENWROTwats WWatar < 0.00238 0.00238
ENWRO2wats WWatar < 0.00238 0.00238
ENWRD3watD Watar < 0.00230 0.00230
BNWRD4walD [ Water < 0.00237 0.00237
ENWROSWats WWatar < 0.00235 0.00235
ENWROGwatD Watar < 0.00238 0.00236
ENWROTwatD WWatar < 0.00238 0.00238
parylana
ENWROsed Sadiments 1+ 115 BT8O 145
ENWRO02sed Sediments 450. 7.54 Be.1 140
ENWRO3ssd Sadimants 877 101 125 145
ENWR4sed Sadimenis 342 10.7 472 146
page: 41

D-53




Analyte Sample Sample Matrix| Dry Weight |DL Dry Weight| Wet Weight DL Wet
Mumber (ppb) (ppb) {ppb) Waight (ppb)
BNWROSse0 Sadiments BO8 1.0 17 140
BNWRD0sed Sediments 11 10.8 152 147
BNWROVss0 Sadiments B35 1.0 13 140
BNWRDITwatD | Walar « 0.00470 0.0D4T0
BNWRDZwatD | Walar « 0.00475 0.0D475
BNWROSwatD | Walar < 0.00472 000572
BNWRDMwatD | Walar « 0.00474 0.0D474
BNWROSwWatD Watar < 0.00471 0.0Da71
BNWROOwatD | Walar 4 0.00470 000570
BNWROTwWatD | Watar < 0.00470 0000
phenanthrane
BNWRIsa0 Sadiments 374 15 47 145
BNWRIZsed Sadiments 208 754 530 140
BNWRDG=ed Sadiments B31 10.1 110 145
BNWRIMsed Sediments 380, 107 s25 148
BNWROSse0 Sadiments 188 1.0 253 140
BNWROOsed Sadiments 104 10.8 2223 147
BNWROTsed Sediments 124 1.0 107 140
BNWROTwWatD | Watar < 0.00470 0000
BNWRDZwatD | Walar « 0.00475 0.0D475
BNWROGwatD Watar 0.00550 000472
BNWRwatD | Watar ‘0.000ES 000474
BNWRDSwatD | Walar « 0.00471 000471
BNWROOwatD | Walar 4 0.00470 000570
BNWROTwWatD | Watar < 0.00470 0000
pyreng
BNWRsed Sediments 710 1.5 2.00 145
BNWRO2se0 Sadiments 30.4 754 720 140
BNWRDG=ed Sadiments 105 10.1 151 145
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Analyte Sample Sample Malrix| Dry Weight |DL Dry Weight| Wed Weight DL Wet
Number (pph) (pph) {ppb) Waight (pph)
BNWROMsed Sadimants 700 10.7 100 148
BNWROSsed Sediments 138 11.0 18.7 1.40
BNWROOSseD Sadimants 100 10.8 230 147
BNWRO7Tsed Sediments 270 11.0 a7z 140
BNWROTwatD Watar < 0.00470 0.004T0
BNWRO2watD ‘Watar < 0.00475 0.00475
BNWROSwatD Watar < 0.00472 0.00472
BNWROSwatD Watar = 0.00474 000474
BNWROSwWatD ‘Watar = 0.00471 0.00471
BNWROOWaTD ‘Watar < 0.00470 0.00470
BNWROTwatD Watar < 0.00470 0.004T0
muaphena
BNWRO sed Sediments <383 383 < 0484 0484
BNWRDZsed Sediments <251 251 < 0.408 0.408
BNWROSsed Sediments <330 3.30 < 0.484 0484
BNWROMsed Sadimants <357 as7y < 0402 0402
BNWROSsed Sadiments =300 300 = 0.405 0405
BNWR0O0sed Sediments =3.03 3.03 < 0.401 0.4
BNWRO7sed Sadimants <300 300 <0405 0405
BNWROTwatD Watar <0110 o110
BNWROOwWatD Watar <0110 o110
BNWROSwWatD ‘Watar <0118 o118
BNWRDSwatD Watar <0118 o118
BNWROSwWatD ‘Watar <0118 o118
BNWROOWaTD ‘Watar <0110 o110
BNWROTwatD ‘Watar <0110 o110
trans-nonachiorn
BNWRON sed Sadimants <0101 o1 < 0.0242 00242
BNWRDZsed Sediments <0120 0120 < 0.0240 00240
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Wei Weight DL Wet
Mumber (ppb) (ppi) {ppb) Weaight (pph)
BNWROSsed Sediments <0170 0170 < 0.0242 00242
BNWRIMsed Sediments <0178 0178 < 0.0240 00240
BNWROSsed Sediments <0.183 0183 < 0.0248 00248
BNWRDOsed Sediments <0181 048 < 0.0240 00240
BNWRO7sed Sediments a2 0183 0382 0.0248
BNWRDTwAtD | Watar < 0.00238 0.00238
BNWROZwStD | Watar < 0.00238 0.00238
BNWROSwatD ‘Watar < 0.00230 0.00230
BNWRDMwAtD | Watar < 0.00237 0.00237
BNWRDSWAtD | Watar < 0.00235 0.00235
BNWRDOwStD | Watar < 0.00238 0.00238
BNWRDTWAtD | Watar < 0.00238 0.00238
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5. Procedural Blanks
Analyte Lab Sample Leb Sample | Result Tolal UG | ™ BEC (pph/%) Basia.
Numibser Matrix
1.2.3.4T
Q23007 Water O < 0.00S00 (Wt
Q23100 SoiSedimeant 0000 = 0.100 Dry
1.2.4,5-Tetrachiorobenzens
Q23007 Watar 0000 < 0.00S00 (Wet
23100 SoilSediment 000D < 0.100
1,0,7-Trimetiyt ]
Q23007 Watar 0000 < 0.0100 (Wt
Q23100 SoiSedimeant 0000 = 0.00
1-mathyinaphthalens
23007 Water (0. 00000100 = 0.0100 (Wet
023100 SoilSediment O < 0.00
1-mathyiphar
Q23007 Water O < 0.0100 (Wt
Q23100 0000 < 0.00
2 -dimettyinaphthalens
Q23007 Watar 0000 < 0.0100 (Wet
Q23100 SoilSedimant 0000 < 0.00
2-mathyinaphinaens
Q23007 Water (O 1 D < 0.0100 (Wt
Q23100 SoiSedimeant 0000 = 0.00
Abdrin
23007 Water 0000 = 0.00S00 (Wet
023100 SoilSediment O < 0.100
Banzo{a)anthwacansa
D23007 Water O < 0.0100 (Wt
Q23100 0000430 < 0.00
C1-Fuoranthenas & Pyranas
23007 Water 0000 = 0.0100 (Wet
023100 SoilSediment O < 0.00 Dry
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Analyte Lab Sample Lab Sample Reeult Total UG | ™ BEC (ppb™&) Bagia
Numbar Matrix
C1-Phanantrenss & Antlracenss
Q23007 Water | O = 0.0100 wWal
Q25100 SoilSedimant L] < 0.00
C1-cluysenas
23007 Wiater L] < 0.0100 Wal
023100 SoilSedimant el < 0.00
'C1-dibenzothiophenas
Q23007 Water el < 0.0100 Wal
023100 SoilSediment L] < 0.00
C1-MUanes
23007 Water feei] < 0.0100 Wal
Q23100 | O < 0.00
C1-naphthalones.
Q23007 Water O OeeeRD00 < 0.0100 Wal
23100 SoilSediment L] < 0.00
C2-Fhar & Anihracenas
23007 Wiater L] < 0.0100 Wal
023100 SoilSedimant el < 0.00 Dry
C2-chryeenes.
Q23007 Watar | Oy < 0.0100 Wat
023100 SoilSediment feei] < 0.00
'C2-gdibenzothiophenas
Q23007 Watar L] < 0.0100 Wat
023100 SoilSedimant el < 0.00
'C2-Taonanas.
Q23007 Water el < 0.0100 Wal
23100 SoilSediment L] < 0.00
C2-naphihalenss
Q23007 Wiater L] < 0.0100 Wal
Q25100 Oy < 0.00
C3-Phananthrenss & Antlracenas
Q23007 Watar | Oy < 0.0100 Wat
023100 SoilSediment feei] < 0.00 Dry
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Analyte Lab Sample Lab Sample Reeult Total UG | ™ BEC (ppb™&) Bagia
Numbar Matrix

C3-chwrysenes.
Q23007 Water | O = 0.0100 wWal
Q25100 SoilSedimant L] < 0.00

C3-dibenzetniophenas
23007 Wiater L] < 0.0100 Wal
023100 SoilSedimant el < 0.00

C3-flucnanss.
Q23007 Water el < 0.0100 Wal
023100 SoilSediment L] < 0.00

C3-napt
23007 Water feei] < 0.0100 Wal
Q23100 | O < 0.00

C4-Phar Anhracanas
Q23007 Water el < 0.0100 Wal
23100 SoilSediment L] < 0.00

C4-cluysenas
23007 Wiater L] < 0.0100 Wal
023100 SoilSedimant el < 0.00 Dry

C4-naphthalenss
Q23007 Watar | Oy < 0.0100 Wat
023100 SoilSediment feei] < 0.00

Dibenz{a,njar
Q23007 Watar L] < 0.0100 Wat
023100 SoilSedimant el < 0.00

HGB
Q23007 Water el = 0.00500 Wal
23100 SoilSediment L] < 0.100

Haptachior
Q23007 Wiater L] < 0.00500 Wal
Q25100 Oy < 0.100

PCB-1242
Q23007 Watar | Oy < 0.250 Wat
023100 SoilSediment feei] < 2.00 Dry
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Analyte Lab Sample Lab Sample Reeult Total UG | ™ BEC (ppb™&) Bagia
Numbar Matrix

PCB-1248
Q23007 Water | O = 0.250 wWal
Q25100 SoilSedimant L] < 2.00

PCB-1254
23007 Wiater L] < 0.250 Wal
023100 SoilSedimant el < 2.00

PCB-1200
Q23007 Water el < 0.250 Wal
023100 SoilSediment L] < 2.00

PCB-1208
23007 Water feei] < 0.250 Wal
Q23100 | O = 2.00

PCB-TOTAL
Q23007 Water el < 0.250 Wal
23100 SoilSediment L] < 2.00

acanaphthalons
23007 Wiater L] < 0.0100 Wal
023100 SoilSedimant el < 0.00 Dry

acanaphihens
Q23007 Watar | Oy < 0.0100 Wat
023100 SoilSediment feei] < 0.00

aipha BHC
Q23007 Watar L] < 0.00500 Wat
023100 SoilSedimant el < 0.100

aipha chiordane
Q23007 Water el = 0.00500 Wal
23100 SoilSediment L] < 0.100

anthracens
Q23007 Wiater L] < 0.0100 Wal
Q25100 Oy < 0.00

benzola)pyrens
Q23007 Watar | Oy < 0.0100 Wat
023100 SoilSediment feei] < 0.00 Dry
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Analyte Lab Sample Lab Sample Reeult Total UG | ™ BEC (ppb™&) Bagia
Numbar Matrix

benzolb)iuoranthans
Q23007 Water | O = 0.0100 wWal
Q25100 SoilSedimant L] < 0.00

benzole)pyTens
23007 Wiater L] < 0.0100 Wal
023100 SoilSedimant el < 0.00

benzofg h,ijparylens
Q23007 Water el < 0.0100 Wal
023100 SoilSediment L] < 0.00

benzo{Kuoranthens
23007 Water feei] < 0.0100 Wal
Q23100 | O < 0.00

bata BHG
Q23007 Water el = 0.00500 Wal
23100 SoilSediment L] < 0.100

ipreny!
23007 Wiater el < 0.0100 Wal
023100 SoilSedimant el < 0.00 Dry

ahiomyrifos
Q23007 Watar | Oy < 0.00500 Wat
023100 SoilSediment feei] < 0.100

chrysang
Q23007 Watar L] < 0.0100 Wat
023100 SoilSedimant 0000410 < 0.00

cis-nanachion
Q23007 Water el = 0.00500 Wal
23100 SoilSediment L] < 0.100

della BHG
Q23007 Wiater L] < 0.00500 Wal
Q25100 Oy < 0.100

dibenzothiophens
Q23007 Watar | Oy < 0.0100 Wat
023100 SoilSediment feei] < 0.00 Dry
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Analyte Lab Sample Lab Sample Reeult Total UG | ™ BEC (ppb™&) Bagia
Numbar Matrix

dialdrin
Q23007 Water | O = 0.00500 wWal
Q25100 SoilSedimant L] < 0.100

andosultan I
23007 Wiater L] < 0.00500 Wal
023100 SoilSedimant el < 0.100

andrin
Q23007 Water el = 0.00500 Wal
023100 SoilSediment L] < 0.100

Muoranthens
23007 Water feei] < 0.0100 Wal
Q23100 | O < 0.00

fluorana
Q23007 Water el < 0.0100 Wal
23100 SoilSediment L] < 0.00

gamma BHC
23007 Wiater L] < 0.00500 Wal
023100 SoilSedimant el < 0.100 Dry

gamma chiondans
Q23007 Watar | Oy < 0.00500 Wat
023100 SoilSediment feei] < 0.100

‘apmade

Q23007 Watar L] < 0.00500 Wat
023100 SoilSedimant el < 0.100

ndeno{1,2,3-cdjpyrens
Q23007 Water el < 0.0100 Wal
23100 SoilSediment L] < 0.00

mirex
Q23007 Wiater L] < 0.00500 Wal
Q25100 Oy < 0.100

naphihalans
Q23007 Watar O Qo0 < 0.0100 Wat
"O23100 SoilSediment feei] < 0.00 Dry
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Analyte Lab Sample Lab Sample Reeult Total UG | ™ BEC (ppb™&) Bagia
Numbar Matrix

o000
Q23007 Water | O = 0.00500 wWal
Q25100 SoilSedimant L] < 0.100

o,7-DDE
23007 Wiater L] < 0.00500 Wal
023100 SoilSedimant el < 0.100

o,p-D0T
Q23007 Water el = 0.00500 Wal
023100 SoilSediment L] < 0.100

axychiordane
23007 Water feei] < 0.00500 Wal
Q23100 | O = 0.100

ppoDO
Q23007 Water el = 0.00500 Wal
23100 SoilSediment L] < 0.100

P.A-DDE
23007 Wiater L] < 0.00500 Wal
023100 SoilSedimant el < 0.100 Dry

p.p-DDT
Q23007 Watar | Oy < 0.00500 Wat
023100 SoilSediment feei] < 0.100

pentachioro-anisale
Q23007 Watar L] < 0.00500 Wat
023100 SoilSedimant el < 0.100

perylans
Q23007 Water el < 0.0100 Wal
23100 SoilSediment L] < 0.00
Q23007 Wiater O RO < 0.0100 Wal
Q25100 000021 < 0.00

pyrans
Q23007 Watar | Oy < 0.0100 Wat
023100 SoilSediment 0. D050 < 0.00 Dry
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Analyte Lab Sample Leb Sample | Result Totel UG | ™ BEC (pph/) Basia
Numbar Makrix
oxaphens
Q23007 Water | O = 0.250 wWal
Q25100 SoilSedimant L] < 2.00
rans-nonachion
23007 Wiater L] < 0.00500 Wal
023100 SoilSedimant el < 0.100 Dry

= Sea "Leboraiory Moles™ section. ™ Biank Equivalent Gonoentration
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7. Spike Recoveries

Aralyte Sample - Sample Basis Spike Level | Amount = Spike Percent
Number Makrix (pph/s) Recovered |Background | Recowery
(pph/s)

1.2.3 4-Tetrachiorobenzans

Q23008 S8 |wWater Wat 0.0200 00150 778

23000 5B |Water Wet 00200 00163 81.7
1,2,4,5-Ti

023008 SB |Water Wat 00200 0.0103 085

Q23000 5B |wWater 0.0200 0.0204 102
1,8,7-Tril L]

Q23008 5B |wWater 0.0537 0.0488 ;o

Q23000 SB |Water 0.0537 0.0500 03z
1-mathyinaphihaiena

023008 SB |Water 00815 0.0582 040

Q23000 S8 |wWater 0.0015 0.0503 285
1-mathyiphenanthrens

Q23008 SB |Water 0.0532 0.0540 m

Q23000 SB |water 0.0532 0.0533 100.
2,0 alena

023008 SB |Water 0.0022 0.0561 002

Q23000 5B |wWater 0.0022 0.0583 eaF
2-mathyinaphthalens

Q23008 S8 |wWater 0.0577 0.0515 802

Q23000 SB |Water 0.0577 0.0528 014
Abdirin

023008 SB |Water 00200 00152 TO.0

Q23000 SB |Water 0.0200 00150 03
Banzo{ajaniwacens

Q23008 5B |wWater 0.0504 0.0407 [ B8.2

023000 SB |Water Wat 00504 0.0511 007
Dibenz{a,hjar

023008 |SE |Wa1n( Wt 00304 0.00500 127
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Aralyte Sample - Sample Basia Spike Level | Amount ™ Spike Percent
Number Makrix (pph/e) Recovered |Background | Recovery
(ppb3)

Q23000 SB |Water Wt 00304 0.00500 127
HCB

023008 5B |Water Wet 00200 [1Eeyl-rg [83.0

Q23000 5B |wWater 0.0200 0.o7e [ B8.0
Haptachior

Q23008 5B |wWater 0.0200 0.00250 125

023000 SB |Water 00200 0.00250 125
acanaphthalons

023008 SB |Water 0.0774 0.0487 (620

Q23000 S8 |wWater 0.0774 0.0501 047
acanaphihens

Q23008 S8 |wWater 0.0021 0.0847 22.0

23000 5B |Water Wet 0.0 1 0.0870 054
aipha BHC

023008 SB |Water Wat 00200 0.0155 770

Q23000 5B |wWater 0.0200 00104 [81.8
aipha chiordane

Q23008 5B |wWater 0.0200 00181 eo.0

Q23000 SB |Water 00200 00187 030
anthracens

023008 SB |Water 00082 0.0322 473

Q23000 S8 |wWater 0.0082 0.0338 40.0
benzolajpyrens

Q23008 5B |wWater '0.0802 0.0400 (023

023000 SB |Water 0.0802 0.0510 |O4.8
[

023008 SB |Water 0.0540 0.00500 .15

Q23000 5B |wWater WWat 0.0540 0.00500 215
benzo{ejpyrens

Q23008 S8 |wWater Wiat 00020 0.0000 100

Q23000 SB |Water Wt 00020 0.0834 133
benzolgh.ijparyiens
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Analyte Sample | ™ | Semple Basia | Spike Level| Amount = Spike Percent
Number Makrix (pph/e) Recovered |Background | Recovery
(ppb3)

023008 SB |Water Wt 0.0517 0.0525 iz

Q23000 S8 |wWater 0.0517 0.0002 118
benzo{kluoranthens

Q23008 5B |wWater 0.0533 0.00500 038

023000 SB |Water 0.0533 0.00500 0.38
bela BHG

023008 SB |Water 00200 00173 | B6.0

Q23000 5B |wWater WWat 0.0200 00100 e5.0
bapheanyl

Q23008 S8 |wWater Wiat 0.0043 0.0560 872

Q23000 SB |Water (0.0043 0.0564 =k
chiorpyrifos

023008 5B |Water 0.0227 0.00250 110

Q23000 5B |wWater 0.0227 0.00250 1.0
chrysane

Q23008 5B |wWater '0.0580 0.0578 fo.0

023000 SB |Water 00560 00625 108
gis-nonachior

023008 SB |Water 00200 aoi7o (881

Q23000 S8 |wWater 0.0200 0.0184 221
delta BHG

Q23008 S8 |wWater 0.0200 0.00852 42.0

23000 5B |Water Wet 00200 0.00B82 441
BNz

023008 SB |Water Wat 00404 0.0424 12

Q23000 5B |wWater 0.0404 0.0433 033
dieldrin

Q23008 5B |wWater 0.0200 0.00250 125

Q23000 SB |Water 00200 0.00250 125

]
023008 SB |Water 00200 0.00250 125
Q23000 S8 |wWater Wiat 0.0200 0.00250 125
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Aralyte Sample - Sample Basia Spike Level | Amount ™ Spike Percent
Number Makrix (pph/e) Recovered |Background | Recovery
(ppb3)
andrin
Q23008 S8 |wWater Wat 0.0200 0.00250 125
23000 5B |Water Wet 00200 0.00250 125
Nuorantens
023008 SB |Water Wat 0.0535 0.0530 100.
Q23000 5B |wWater 0.0535 0.0538 m
fluorene
Q23008 5B |wWater 0.0070 0.0570 S8.8
Q23000 SB |Water (0.0070 0.0502 00.5
| gamma BHG
023008 SB |Water 00200 00150 704
Q23000 S8 |wWater 0.0200 0.7 [ 85.0
Lgﬂnrnadlwm
Q23008 5B |wWater 0.0200 0.o7e 802
023000 SB |Water 00200 0.0185 024
‘apo:ide
023008 SB |Water 00200 0.00250 125
Q23000 5B |wWater WWat 0.0200 0.00250 125
ndeno{1,2,3-cdjpyrens
Q23008 S8 |wWater Wiat 00460 0.00500 103
Q23000 SB |Water (00460 0.00500 103
023008 5B |Water 00200 00168 828
Q23000 5B |wWater 0.0200 oom 054
naphihalens
Q23008 5B |wWater 0.0024 0.0007 ora
023000 SB |Water 00024 0.0607 73
o,F-DDD
023008 SB |Water 00200 0.0202 1o
Q23000 S8 |wWater Wiat 0.0200 0.0220 113
o,p-DDE
023006 |5EI |wmnr et 0.0200 0.0188 04.2
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Aralyte Sample - Sample Basia Spike Level | Amount ™ Spike Percent
Number Makrix (pph/e) Recovered |Background | Recovery
(ppb3)

Q23000 SB |Water Wt 00200 0.0202 1o
o,p-DDT

023008 5B |Water Wet 00200 [1Eeyl-0 ] 804

Q23000 5B |wWater 0.0200 007 [ B0.8
oxychlordans

Q23008 5B |wWater 0.0200 0.00003 0.2

023000 SB |Water 00200 000600 33.4
p.p-DDO

023008 SB |Water 00200 0.0230 115

Q23000 S8 |wWater 0.0200 0.0230 118
p.p-DDE

Q23008 S8 |wWater 0.0200 0.0100 240

23000 5B |Water Wet 00200 0.0208 104
P.A-DDOT

023008 SB |Water Wat 00200 0.0200 100.

Q23000 5B |wWater 0.0200 o.o212 100
peniachioro-anisols

Q23008 5B |wWater 0.0200 0.00250 125

Q23000 SB |Water 00200 0.00250 125
parylang

023008 SB |Water 00420 00401 115

Q23000 S8 |wWater 0.0420 0.0420 28.0
phenanthrana

Q23008 5B |wWater 0.0505 0.0545 fo.0

023000 SB |Water 0.0505 0.0550 0B.4
pyrane

023008 SB |Water 0.0533 0.0503 043

Q23000 5B |wWater WWat 0.0533 0.0514 P04
frans-nonachior

Q23008 S8 |wWater Wiat 0.0200 0.o17e 882

Q23000 SB |Water Wt 00200 00164 o232

== 5D = Spiked Duplicate Aesul; 5B = Spiks Blank Resul™" For & spike to be a valid measure of method accuracy, this ratio must ba
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highar than 1.0,
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8. Reference Materials

Analyte Lab Sample | S.A.M.ID Easis Certified 5% Result Percant
Numbear Reference | Confidence (pphi™a) Recovery
Valus Intarval

% hoésbure

|Q231uo |NIST 18410 |F'ern=am | | |n.uuo |

4-Tetrachlorobsnzens

|023100 |NIST 141D |Dry | | |3.0Q |
1,2,4,5-Tedrac Bne

|023100 |NIST 141D |Dry | | |B.32 |
1,08, 7-Trimathyt ne

|023100 |NIST 141D |Dry |0.0255 |D.CO51 |< 205 |
1-methyinaphthalens

|0231uo |NIST 18410 |Dry |0.127 |0.014 |T52 |sn2
1-methyiphenanthrens

|0231uo |NIST 18410 |Dry |0.o?32 |0.msc |T5.3 |1na
2,0-dimsihyinaphihalans

|cl23-100 |NIST 1841 |Dry |0.0’.:'59 |D 0045 |‘IDT |‘I4‘I
2-methyinaphthalens

|023100 |NIST 141D |Dry |0.2T° |D.05»3 |‘ISTD |4DT
Abdrin

|023100 |NIST 141D |Dry | | |3.53 |
Benzo(ajantwacens

|0231uo |NIST 18410 |Dry |0.3=35 |0.a‘.a5 |ann |n2.1
C1-Fluoranthenes & Pyrenss

|0231uo |NIST 18410 |Dry | | |2n2 |
C1-Phananthrenss & Anthvacenss

|cl23-100 |NIST 1841 |Dry | | |2DS |
G1-Chiysenss

|023100 |NIST 141D |Dry | | |2DT |
G1-dibenzothiophenses

|023100 |NIST 141D |Dry | | |D?.2 |
C1-flucrenes
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Analyte Lab Sample | S.ALM. ID Basis Cortified 5% Result Percent
Number Reference | Confidence (pph/a) Recovery
Value Interval

Q23100 HNIST 141D Dry 180.
C1-napt

|qﬂ5'1m |NI5T 1D |I:i)' | | |z|zn |
C2-Fhar & Anihracenas

|q;z:r1m |NI5T‘IM‘ID ||:|ry | | |zw |
C2-cluysenas

|q;z:r1m |NI5T‘IM‘ID ||:|ry | | |1|o. |
C2-dibenzetniophenss

|q;23-1m |NI5T 141D |I:i)f | | |ﬂ?.1- |
C2-TTanes.

|GQ5'1M |NI5T‘IM‘ID |I:ij'r | | |13? |
Ca-napt

|qﬂ5'1m |NI5T 1D |I:i)' | | |z|zn |
C3-Fnar & Anihracenas

|q;z:r1m |NI5T‘IM‘ID ||:|ry | | |1zn |
C3-cluysenas

|q;z:r1m |NI5T‘IM‘ID ||:|ry | | |m.n |
C3-dibenzetniophenas

|q;23-1m |NI5T 141D |I:i)f | | |Tﬂ.0 |
C3-Mranes.

|GQ5'1M |NI5T‘IM‘ID |I:ij'r | | |145 |
C3-napt

|qﬂ5'1m |NI5T‘IM‘ID |I:i)' | | |zo'm |
C4-FPhar & Anihracenas

|q;z:r1m |NI5T‘IM‘ID ||:|ry | | |152 |
C4-cluysenas

|q;z:r1m |NI5T‘IM‘ID ||:|ry | | |50.1 |
C4-naphihalenss

|q;23-1m |NI5T‘IM‘ID |I:i)f | | |1m |
Dibana{s,hjar

|q;23-1m |NI5T 141D |I:i)f |ﬂ.l'l53 |D.0| |73.0 ||Sﬂ
HGB
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Analyte Lab Sample | S.ALM. ID Basis Cortified 5% Result Percent
Number Reference | Confidence (pph/a) Recovery
Value Interval

Q23100 HNIST 141D Dry 0. 00SES 0. OO 8.00 13ar
Haptachior

|qﬂ5'1m |NI5T‘IM‘ID |I:ij'r | | |2.22 |
PCB-1242

|q;z:r1m |NI5T‘IM‘ID ||:|ry | | |1m |
PCB-1248

|q;z:r1m |NI5T‘IM‘ID ||:|ry | | |qu5 |
PCB-1254

|q;23-1m |NI5T 141D |I:i)f | | |40.‘I |
PCB-1200

|GQ5'1M |NI5T 141D |I:ij'r | | |ﬂ.ﬂ |
PCB-1208

|qﬂ5'1m |NI5T‘IM‘ID |I:ij'r | | |(G.EE |
PCB-TOTAL

|q;z:r1m |NI5T‘IM‘ID ||:|ry | | |1as |
acanaphthalens

|q;231 00 |NI5T 1041b ||:|ry |ﬂ.nsa:3 |u.om4 |aa.4 ||B
acanaphthens

|q;23-1m |NI5T 141D |I:i)f |ﬂ.m4 |um52 |33.0 |ﬂ?.4
alpha BHG

|GQ5'1M |NI5T‘IM‘ID |I:ij'r | | |(0.442 |
alpha chiordans

|qﬂ5'1m |NI5T 1D |I:ij'r |ﬂm |u.omn |o.m ||w
aninracens

|q;231 00 |NI5T 1041b ||:|ry |ﬂ.1s4 |uma |1az |ua.n
enzo{a)pyTens

|q;231 00 |NI5T 1041b ||:|ry |ﬂ_353 |um7 |254 |'m.n
DenzC

|q;23-1m |NI5T 141D |I:i)f |ﬂ_453 |D.0;‘!| |032 ||ﬂ
henzole)pyrens

Q23100 |NI5T 141D |I:i)f |ﬂ_325 |D.0;‘!5 |335 ||D‘3

benzolgh.ijparyiens
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Analyte Lab Sample | S.ALM. ID Basis Cortified 5% Result Percent
Number Reference | Confidence (pph/a) Recovery
Value Interval
Q23100 HNIST 141D Dry 0307 0.045 252 822
benzo{Kuoranthens
|qﬂ5'1m |NI5T 1D |I:ij'r |ﬂ_225 |D.0|8 |2|1 |ﬂﬂ.7
bela BHG
|q;z:r1m |NI5T‘IM‘ID ||:|ry | | |qn.44,2 |
ipreny!
|q;231 00 |NI5T 1041b ||:|ry |ﬂ.074 |u.m |55.1 |?a.5
chiorpyrifos
|q;23-1m |NI5T‘IM‘ID |I:i)f | | |(0.442 |
chIysansa
|GQ5'1M |NI5T 141D |I:ij'r |02ili |D.03| |421 ||45
cis-Tanachion
|qﬂ5'1m |NI5T 1D |I:ij'r |ﬂ.m378 |umm |€ 0442 |
della BHG
|q;z:r1m |NI5T‘IM‘ID ||:|ry | | |qn.44,2 |
DN
|q;z:r1m |NI5T‘IM‘ID ||:|ry | | |53.3 |
L]
|q;23-1m |NI5T‘IM‘ID |I:i)f | | |(0.442 |
]
|GQ5'1M |NI5T‘IM‘ID |I:ij'r | | |D.M1 |
andrin
|qﬂ5'1m |NI5T‘IM‘ID |I:ij'r | | |€0.‘M2 |
Nuorantens
|q;231 00 |NI5T 1041b ||:|ry |ﬂ.051 |u.os |oau |w.n
nuorens
|q;231 00 |NI5T 1041b ||:|ry |ﬂms |ums |?5.4 |aa.7
gamma BHC
|q;23-1m |NI5T‘IM‘ID |I:i)f | | |(0.442 |
| gamma chiordana
Q23100 |NI5T 141D |I:i)f |ﬂm |u_om3 |D.0‘12 ||Dﬂ
‘apmada
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Analyte Lab Sample | S.ALM. ID Basis Cortified 5% Result Percent
Number Reference | Confidence (pph/a) Recovery
Value Interval
Q23100 HNIST 141D Dry 2 28
{1.2.3-ca)pyrens

|qﬂ5'1m |NI5T 1D |I:i)' |ﬂ.341 |D.CHE' |3|0 |G2.0
mirex

|q;z:r1m |NI5T‘IM‘ID ||:|ry | | |qn.44,2 |
naphinaliens

|q;231 00 |NI5T 1041b ||:|ry |ﬂm |u.on5 |m ||o:
o,F-DDD

|q;23-1m |NI5T‘IM‘ID |I:i)f | | |3.15 |
o.p-DDE

|GQ5'1M |NI5T 141D |I:ij'r |ﬂm |u.om12 |( 0442 |
o,p-DDT

|qﬂ5'1m |NI5T‘IM‘ID |I:i)' | | |€0.‘M2 |
oxychiordane

|q;z:r1m |NI5T‘IM‘ID ||:|ry | | |qn.44,2 |
p.p-DDO

|q;231 00 |NI5T 1041b ||:|ry |ﬂm4on |u.om40 |a.m |os.o
P.A-DDE

|q;23-1m |NI5T 141D |I:i)f |ﬂm |um |3.02 ||22
p.p-DOT

|GQ5'1M |NI5T 141D |I:ij'r |ﬂm1|2 |u.om4z |1.Bﬁ ||u
pentachioro-anisale

|qﬂ5'1m |NI5T‘IM‘ID |I:i)' | | |0.5M |
parylang

|q;231 00 |NI5T 1041b ||:|ry |u_an7 |u.045 |m |7?.5

|q;231 00 |NI5T 1041b ||:|ry |ﬂ.4on |u.044 |4|e ||o:
pyrane

|q;23-1m |NI5T 141D |I:i)f |0581 |u_m |5|4 |Bﬂ.0

|q;23-1m |NI5T‘IM‘ID |I:i)f | | |(G.E5 |
rans or

page: 63

D-75




Analyte Lab Sample | S.ALM. ID Basis Cortified 5% Result Percent
Number Reference | Confidence (pph/a) Recovery
Value Interval
023100 NIST 1041b  |Dry 0000438 0000073 < 0442
S.R.M Names
SRM ID SRM Name
NIST 10410 Miaring Sadiment
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9. Laboratory Notes

Analyte | Number | HAesult Modifier
naphihalans
|qz31m |mmFLE5FmJGATN.CEEDBD‘IZT
Code List
K app , labs are i d to uae the ing codea when entering laboratory notes. The labe may use one
or more of the codes in each note displaysd above.
Code C
A 'Values reported basad on Aldrin response facior.
[+ jplia possibly ised dus to improper handling ¢
D Sampis was delaled from the catalog by the submitter.
H Dus to sample characleristics it was dificull 1o obisin adequats SEMp T ganaity - procicion was.
1 ooourmed
L Sampie comp! o 1y ing shipment - Sampia Not analyzed.
M G idanity was conli by GOMS.
N Sample was not analyzad.
P Zampia " ing ion at lab - sEampls not analyzed.
a sample quantity to parfiomn requested analysis.
R Zampie is highly dacomposed - results may be impactad.
] Sampis was substituled by tha submitter.
T FRaslention tima relafive to Aldrin.
u (GOMS i 0 ba [fil in analyta).
w Insuficiant sample quantity to parform duplicate / spike analyses.
¥ | Sample was but resulits may be i [se8 'C)
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10. QAQC Summary

1. Procedural Blank Summary
Procadural Blank Summary of Blank Equivalant Goncentration (BEC) Data
Within a lab sample matrix, thers must be three or mons Blank results for 8 given analyte in ordsr to generats a report.

10.2. Duplicate Summary
Duplicate Summary of Relative Percent Difference (RPD) Data
‘Within & lab samiple matrix and concentration rangs, thers must ba thras or mone Duplicate rasults tor a givan Snalyte in order to ganarate
a report.

10.3. Spike Summary
Spike Summary of Parcent Recovery (PR) Data
Within a laby sample matrix, thafs must ba three of mons Spiks results for & given analyts in ondsr to ganarats a report.

10.4. SRM Summary
Standard Reference Material Summary of Percent Recovery (PR) Data
‘Within an SAM ID. there must ba thraa or more Recaveariss for & given analyts in ardar to generats & raport.
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11. QA/QC Anomalies

1. Blank Frequency Anomalies

The raquirad member of biank analyses Were performed.

11.2. Duplicate Frequency Anomalies

with tha

Tha nequired numbar of

Lab Matrix

Number of

Number of

Fregqueney (%}

See QAIQC Note

0

1"

2.0

12
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The required numbar of ik ware wilh tha il
Analyte Lab Matrix Number of Number of Frequency (%] | Ses QA/QC Note
5 L Duplicate Naor_
mathyinapihaiens
a- Water il 0 14
mathyinaphihalena
acanaphthalems 0 0 15
acanapihalons Water il 0 1w
acanaphthens SoilSediment 0 o 17
acanaphthena Watar o o 18
Abdirin SoilSediment 0 O 10
AN Watar il 0 20
alpha BHG Soil'Sediment O o 21
alpha BHC Water il 0 22
alpha o o 23
aipha chionions Water il 0 24
0 0 25
anthracens Water il 0 20
Benzo{ajanthwacens | SoilSediment 0 O 27
Banzo{ajanthwacans | Water il 0 28
penzo{s)pyrena SoilSediment ol o 20
benzola)pyTans Watar ] ] 30
benzr O o 31
a
penzo(bjucranthan |Watsr o o Ex]
a
benzo{e)pyrens o o 33
penzole)pyTans Water o o 34
benzofg,h,ijparyens l o 35
penzo(g.h.ijperyiens | Water ] o 30
benzo{kjiluoranthen | SoilSediment 0 O 37
a
penzn(kpuomEnthen (Watsr o o 38
a
bela BHG SoilSediment o o 30
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The required numbar of ik ware wilh tha il
Analyte Lah Matrix Number of Number of Fraquancy (%] | Ses QA/QC Note
Sampk Duplicats No.

bela BHG Warter 0 0 40

i il 0 1
Dbiphenyl Water ] o 42
Cl 0 0 43
C1-CiwyEanes. Water il 0 Rad
Ci- SoilSediment 0 O 45
dibenze
c1- Water il 0 40
DN
C1-Fuoranthenes & | SoilSediment o o 47
Fyrenas
C1-Fluoranthenas & | Water il 0 48
Pyranas
cl 0 O 40
C1-MEManas. Watar o o 50
Ci-naphthalenes | SoiVSediment ol o 51
Ci-naphthalones | Watsr o o 52
C1-Phenanthrenss | SoilSediment il 0 53
& Anilwacenas
C1-Phananthrenss | Water il 0 54
& Anthracanas
C2 0 0 55
C2-ChTyEanes. Watar il 0 50
c2- SoifSediment o o 57
DN
C2- Water 0 O 58
dibenze
c2 il 0 50
C2-Muorenes. Watar 0 0 B0
C2-naphihalonss | SoilSediment o1
Co-naphihalenes | Watsr o o L2]
C2-FPhenantiwenes | SoilSediment il 0 03
& Anthracanas
C2-Phanantwenes | Water O o 4




The required numbar of ik ware wilh tha il
Analyte Lah Matrix Number of Number of Fraquancy (%] | Ses QA/QC Note
S ! Duplicate No.

& AMIVSCcENss
C3 il 0 05
C3- Watar 0 0 DO
C3- SoiSediment il 0 o7
DN
C3- Water 0 O L]
dibenzothiophenes
G3- il 0 o0
C3-lucrenes. Water 0 O 70
C3-napt o o 71
C3-naphthalenss Water 0 O 72
C3-FPhanantwenes | SoilSediment cl 0 73
& Anthracanas
C3-Fhananiiwencs | Water o o 74
& Aniiwacenas
Gt il 0 75
C4-Clwysonas Water o o 70
C4-napt ] o 77
C4-naphihalenss | Water o o 78
C4-Phanantiwenes | SoiSedimant il 0 70
& Anthracanas
C4-Phanantwenes | Water 0 O B0
& AMIVSCcENss
aniompyTitos o o a1
chiorpyrifos Water 0 O 82
anrysana o o 83
chrysana Water ] ] B4

lior il 0 85
cis-Tnachion Warter 0 0 B0
dalla BHG il 0 a7
della BHG Water il 0 B8
Dibenzi{a hjanthrace | SoilSediment 0 O B0
e
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The required numiber of
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The required numbar of ik ware wilh tha il
Analyte Lah Matrix Number of Number of Fraquancy (%] | Ses QA/QC Note
S ! Duplicate No.

o,F-DDD 0 0 110
op-DD0D Watar il 0 120
o,F-DDE il 0 12
o,p-DDE Watar 0 0 122
o,F-D0DT il 0 123
o,p-D0T Watar 0 0 124
oxychiordane ] o 125
oxychiordane Water 0 O 1206
p.-DDD ] ] 127
p.p-DDD Watar o o 128
p.o-DDE ] ] 120
p.p-DDE Watar o o 130
p.E-DDT ] o 13
p.p-DDT Watar o o 132
PCB-1242 il 0 133
PCB-1242 Watar 0 0 134
PCB-1248 il 0 135
PCB-1248 Water 0 O 130
PCB-1254 il 0 137
PCB-1254 Water O o 138
PCB-1200 0 0 130
PCB-1200 Watar il 0 110
PCB-1208 il 0 1
PCB-1208 Watar 0 0 142
PCB-TOTAL il 0 143
PCB-TOTAL Watar 0 0 144
50l il 0 145
peniachioro-anisole | Water 0 O 140
perylana o o 147
perylena Water 0 O 148
Tane il 0 140

reng Water O o 150
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Tha required number of duplicate sample analyses were pariormed with the following exceptions.

Analyte Lab Matrix Number of Number of Frequency (%] | Ses QA/QC Note
Samples Duplicates No.
pyrana Soil'Sedimant ] 151
pyrena Watar ] 152
o 183
‘Watar 0 154
trans-nonachior Soil'Sedimant o 155
fran; or Watar 0 1506
11.3. Spike Frequency Anomalies
The raquirad numbear of spike Sampls BNANYSEs wara p with the ing plicns.
Analyte Lab Matrix Number of Number of Frequency (%) | See QA/QC Mote
Samples Spikes No.
1,234 Soil'Sedimant 157
Tatrachlorobanzens
1.2,3.4- Watar 158
Tetrachiorabenzens
1.2.4.5- Soil'Sedimant 150
Tatrachlorobanzens
1.2,4.5- Watar 100
Tetrachiorabenzens
1,0, 7-Trimsthyl- Soil'Sedimant 101
naphihalens
1.8,7-Trimathyt- Watar 102
naphihalans
1- Soil'Sedimant 103
methyinaphthalsns
1- Watar 104
miathylnaphthalsns
1- Soil'Sedimant 105
meathylphenanthrens
1- Watar 100
mathylphenanthrans
2,0- Soil'Sedimant 1907
naphtn
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Tha number of spike sample y were with the jing
Analyte Lab Matrix Number of Number of Frequency (%] | Ses QA/QC Note
Samples Spikea No.
20 Water 7| L] 108
apr
a SoiSediment 7| o 100
mathyinaphthalena
- Water 7| L] 170
mathyinapihalons
acanaphihalens 7| o 171
acanapimnalens Watsr 7| [] 172
acanaphihens 7 o 173
acanaphmens Watsr 7| [] 174
Alrin SoilSediment 7| o 175
AN Watsr 7| L] 170
alpha BHG SoilSediment 7| o 177
alpha BHG Watsr 7| L] 178
alpha chiondane SoilSediment 7| o 170
alpha chionians Watsr 7| L] 180
7| o 181
Watsr 7| o 182
Benzo{ajanthracans 7| o 183
Banzolajanthracens | Water 7 o 184
Dbenzo{s)pyrena SoilSediment 7| o 185
benzn(a)pyTena Watsr 7| L] 180
Dbenz 7 o 187
a
benzolbjuoranthan |Watsr 7 o 188
a8
penzo{sjpyrena SoilSediment 7| o 180
henzole)pyrans Watar 7 ] 100
benzolg.h.ijperyiens 7 [] 01
benzolgh.ijperylens | Watsr 7 ] n0e
penzolklucranthen | SoilSediment 7 o 03
a8
benzolkluoranthen |Watsr 7 o 104
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Tha number of spike sample y were with the o]
Analyte Lah Matrix Number of Number of Fraquancy (%] | Ses QA/QC Note
Spikea Mo.
a
bela BHG 7 o 105
beia BHG Watar 7 o 100
= 7 o 107
Dbiphenyl Watar 7| o 108
c1 7 o 100
Cl-clwysenes. Water 7 o ]
c1- SoilSediment 7 o 20
dibenze
ci- Water 7 o 02
dibenzothiophenes
C1-Fucanthanss & | SoilSedimant 7 o 03
Pyranas
C1-Flucranthanes & |Water 7| o 204
Pyrenas
c1 ¥ o NG
C1-TONenes: Water 7| o 200
C1-napt 7| [] 207
Cl-naphihalenss | Water 7| o 208
G1-Phanantiwenes | SoilSedimant ¥ o 200
& Anthracanas
Ci-Phananthwenes | Water 7 o 210
& AMIVSCcENss
G2 7 o 211
C2-chryeenes. Water 7 o 2
c2- SoilSadimant ¥ o 13
dihanzr
c2- Water 7 o 214
dibenze
G2 ¥ o 215
C2-TUrenes Warter 7 o 210
Co-napt 7| o 217
C2naphihalones | Water 7| [] 218
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Tha number of spike sample y were with the jing
Analyte Lab Matrix Number of Number of Frequency (%] | Ses QA/QC Note
Samples Spikea Mo.
C2-FPhenantiwenes | SoilSediment 7 o 210
& Anthracanas
C2-Phanantwenes | Water 7 o o]
& Antlwacenss
C3 7 o xx
C3-cluysenas Watar 7| [] =]
C3- SoiSediment 7 o xx3
BNz
C3- Water 7 o e
[
C3 7 o x5
C3-lucrenes. Water 7 o =M
G3-napt 7| o 27
C3-naphthalenss Water 7 o feei ]
G3-Fhanantwenes | SoiSedimant ¥ o et
& Anthracanas
C3-Phanantwenes | Water 7 o 30
& Antlwacenss
Gt ¥ o =
4 Warter 7 o x2
C4-napt 7| o 233
C4-napt Water 7| [] 234
C4-Phanantiwenes | SoiSedimant ¥ o 35
& Anthracanas
C4-Phananthrenss | Water 7 o 30
& Aniiwacenas
ahiompyrifos 7| [] 737
chionpytifos Water 7 o pesisid
chrysang 7 o 230
ohrysana Water 7 o 240
lor 7 o 24
cis-nonachior Warter 7 o 242
dalla BHG ¥ o 243
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Tha number of spike sample y were with the jing
Analyte Lab Matrix Number of Number of Frequency (%] | Ses QA/QC Note
Spikea No.
gl BHG Water 7| L] 244
Dibanz(a, hjanthracs | SoivSedimant 7| L] 245
e
Dibenz{a,njantracs | Water 7 o 240
ne
dibenz 7| [] 247
dibenze Water 7| L] 248
L 7| [] 240
L] Water 7| L] 250
u 7| o 251
u Water 7| ] o252
andrin SoilSediment 7| o 253
L] Water 7| ] o254
TNuoranthena SoilSediment 7| o 255
Nuranthens Water 7| L] 250
Nuorens 7| o 257
nuorens Water 7| L] 258
gar BHC 7| [] 250
gamma BHC Water 7| L] 200
gar 7| o 201
| gamma chiordane | Water 7| ] 202
HGB SoilSediment 7| o 203
HGB Water 7| ] 204
Heptachior SoilSediment 7| o 205
Hamtachior Water 7| L] 200
‘apoiae 7| o 207
‘apoide  |water 7| L] 208
{123 7| o 200
odjpyrans
ndeno{1,2.3- Water 7 o 270
edjpyTens
mirex SoilSediment 7| o ra |
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number of spike sample y were with the jing
Analyte Lah Matrix Number of Number of Fraquancy (%] | Ses QA/QC Note
Spikea Mo.
Warter 7 o a2
¥ o 273
Water 7 o 74
o,p-DDD 7| [] 275
o,F-DDD Water 7 o 270
o,p-DDE 7| [] 77
o,F-DDE Water 7 o 78
o,p-D0T SoilSediment 7 o 270
o,F-D0T Watar 7 o 280
oxychlordans Soil'Sediment 7 o 81
axychiordans Warter 7 o 82
p.p-DDD ¥ o 283
p.-DDD Water 7| [] 284
p.p-DDE 7 o 25
p.-DDE Water 7| [] 280
p.p-DDT 7 o 287
p.E-DDT Water 7| [] 288
PCB-1242 SoilSediment 7 o e
PCB-1242 Watar 7 o 200
PCB-1248 Soil'Sediment 7 o 201
PCB-1248 Warter 7 o 02
PCB-1254 ¥ o N3
PCB-1254 Water 7 o 204
PCB-1200 7 o NS
PCB-1200 Water 7 o 200
PCB-1208 7 o 07
PCB-1208 Water 7 o 208
PCB-TOTAL SoilSediment 7 o 200
PCB-TOTAL Watar 7 o 300
- 7 o 301
peniachioro-anisole | Water 7 o 302
perylana SoilSediment 7| o 303
page: 78

D-90




number of spike sample y were with the jing
Analyte Lab Matrix Number of Number of Frequency (%] | Ses QA/QC Note
Samples Spikea No.
perylans wWater 7 1] o 304
rane r [+] o 305
rang Water r o o 300
pyrans 7 ] L] 307
pyrane Water 7 [/} o 308
7 [+] (] 300
Water r o o 310
rans-nonachior SoilSadiment rd [+] o n
trans ar Watar 7 o o 32
11.4. Reference Material Frequency Anomalies
| Mo Standard Reference iaterial date exists in this et of nesulls; tha Iy test was not
11.5. Mass Spec Frequency Anomalies
The required ambar of MEES 5pec confirmations ware perfonmed with the tolowing exceplions.
Lab Matrix Number of Analytes Number of Frequency {%) See QAQC Note No.
Confirmationa
SolrSadiment 7 0 3

11.6. Limit of Detection Anomalies

Limits of D

WEIe Within the contract

11.7. Blank Anomalies

Frocedural Blank analyses. ware accepiable.
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11.8. Duplicate Anomalies

data sxists in this st of results;

11.9. Spike Anomalies

All 5pika resulls Wela within nonmal lEmits with the following excaptions.
Analyle Sample Lab Matrix Sample | LOD Spike Spike % See
HNumber Aesult | ppm | Reeult | Level |FAecover | QAMC
pPpmis ppm™% | ppm/™ ¥ Nole No_
"acanapithalens | Q23008 Water 00000100 (00000487 (0.0000774 (02.0 3000
"racenapiihalens | 023000 Water 0.0000 100 (00000501 |0.00007 74 (047 3001
" anthracens 023008 Wiater 0. 0. 473 3002
AN rBCe 023000 Water 0. 0. 0.0 3003
"benzolajpyrens | 023006 Watsr o. o o2 3 3004
"henzo(a)pyrene | Q23000 water (00000100 |0.00005 10 |0.0000802 64.5 3005
"benzolejpyrene | 023000 Water 0. o 133 3000
IUoreng Q23008 Water | 0.0000 100 |0.0000S70 |0.0000070 (58.8 3007
"uorang 023000 Water 0. 0. (005 3008

= = Spiked-Blank Fesullssnbep;AnDeAnbsep;Anbep;AnDsp;

11.10. S.R.M. Anomalies

ANl SFAM rasults ware within normal limits with the following exceptions.
Aralyta S.HM. ID Cartifiad 05% LoD Reault % Recovery | See QANIC
Valus Confidence {ppms9a) {ppm™a) Nole No_
Intarval
1- HIST 10410 oazr 00140 0.0205 0.752 502 314
mathylnaphthal
]
2- HIST 141D 0270 00530 00205 137 407 315
mathyinaphthal
ana
penzo{a)pyren |MIST 10410 0358 00170 0.0205 0.254 70.8 310
a
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Al SAM results were within normal limits with the following excapiions.
Analyta SHM ID Cartifiad 85% LOD Reault % Recovery | See QAMQIC
Value Confidence | [ppm/%) (ppm/6) Nole No.
Interval
benzolbjiuora |MIST 10410 0453 00210 0.0200 0.032 130 317
nihans
chrysang HIST 141D o201 00310 00205 0421 145 318
HCB HIST 10410 0L00SE3 Xinissii] 0. o342 Rl 137 310
S.R.M Names
SHM ID SAM Name
MIST 10410 hiaring

11.11. QA/QC Notes

QAMC Note and

1-150. Dus Io the small number of samplss, the duplicates for this catalog wers analyzed in conjunclion with Gatalog S0G0127.

157-312. Dug o the small number of samples, the Spike 166 Tor this catalog wers n con with Gatakeg
S030127.

313. Since GG with mass spectral detection was used for analysis, it was Unnecessary 1o perfonm mass spectral confirmation. The:
mathod used is accaptable.

314, 315, 317-310. Recovery of these analyies from the SFAM was higher than the nonmal range. Results are considered to be
biased high

310. Recovery of hese analytes from he SAM was lower than the nomal range. Results are considared D be bigsed ow.

Judy Bisehofl, Ph.D.

Branch Chigl, ACF
F-307

3,000 - 3,00C All spike anomalias. with & referance numiber of 3,000 of greatsr were added on SO:2008. These anomalias were
dug o 8 bug in ECOMS, whan the results wers origs P For more information contact AGF.
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12. Analytical Methods
Below are the analytical methods used by GERG to produce the results included in this report.

| Meothod Codes: 003

Lab Matrix Analyte

%6 Mdoisiu

Mothod Coda: 003

LABORATORY: Geochamical & Emvironmantsl Research Group, Texas A%M

% Dry Weight
Approximatsly 1 gram of wet eampie i weighed ivio a clean, labeded, prewsighed 10 mi beaker. The beaker is piaced in a forced
air oven At Spproxdmately 75 degrees Gelsius Tor 24 howrs. The beakar with the dry sampie i then weighed and the 9 dry waeight

s calculated by the fomasa:

(wt. dry sampia and beakar) - (wt. beaker) (100)

[wt. wat sampéa and baakar) - (Wi baaker)

Method Codes: 004

Lab Matrix Analyte
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Benzo{s)anthracens

(G1-Rucranthenas & Pyranas

(C1-F & Anih
{C1-chrysanes
|G1-dibenzothiophenas

| Cr1-flucraneas
(C-1-naphihalenes

|G2-Fhenanihrenas & Anlhracenss

(G3-F & Anghi

PCB-1242

PCB-1248

PCB-1254

PCB-1200

PCB-1208

PCB-TOTAL

alpha BHG

aipha ehiodane
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benzolg.h.ijparylans

bata BHG

'gamma BHG

\gamma chicrdane

indanc(1,2,3-cd)pyrena

o.p-DDD

o,p-DDE

o,p-DOT

p.p-00D

P.p-DDE

p.p-0OT

parylene
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Method Code: 004

LABORATORY: Gaochamical & Emironmantal Research Group, Taxas AEM
Sadimarts Onganic/Pasticide

The sediment samples wera freaze-dried and exiracted in a Soxhiet extraction apparaius. Briefly, the freaze-died sediment
samples were homogenized and & 10-gram sampla was weighed imbo the exiraction thimble. Surrogate standands and methylene
chioride ware added and the samplas. extracted for 12 lws. The exiracts were traated with copper o remove sulfur and were
purifiad by silica/alumina column chromstography (Macleod et sl , 1085; Brooks et al, 1080) io isolate the aliphatic and
aromatic/pesticide’PGE ractions.

The quaniitative analyses were pertormed by capillary gas chromategraphy (CGG) with a fiame ionization detector for aliphatic
hydrocarons, GEC with eleciron capiure detector for pecticides and PGE'S, and 8 Mass spectromatar detactor in tha SIM mods for
aromatic ydrocarbons (Wade et al, 1088).

There are Gpacilic CREEE W i Tor the icide And FCE analyses and Sra Known 10 co-aluls with other
analytes in the nomal GGG with eleciron capiure. These include Ihe pesiticide Endosulfan | and the PGB conganers 114 and 157.
In these cases, the samplas will be analyzed by CGC with 8 mass spoctromater detector in the SIM moda.

Refarancas:

1. Brooks, JM.. T.L Wada, E.L Atias, M.C. Kennicutt 1L, B.J.
Prasisy, ALA. Fay, EN. Powedl, and G. Woll! [1080) Analysis of
Bivalves and Sadimants for Organic Chemicats and Trace Elamants.
Third Annual Rieport for NDAA's Nalional Status and Trends Program,
Cantract 50-DENC-5-00202.

2 MacLeod, W.D., D.W. Brown, A_). Friedman, D.G. Burrow, O. Mayes,
F.W. Pearce, C.A_ Wigran, and A.G. Bogar (1085) Standard
Analytical Procadures of the NOAA Mational Analytical Facility
1085-1080. Exiraciabie Toxic Organic Gompounds. 2nd Ed. U.S.
Dapartmant af Commarce, NOAAMMES, NOAA Tach. Mamo. NMFS FINWRG-02.

3. Wade, T.L., EL. Atias, J.M. Brooks, M.G. Kennicutt I, R.G. Fox,
J. Saricano, B. Garcia, and D. DeFreitas (1088) NOAA Gull of
Maxico Stanes and Trends Frogram: Trace Organic Gontaminant
Distribution in and Oyster. ies 11, 171-170.
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Method Godes: M7

Lab Matrix Anglyte
Wabar 1.23,4T BNe
1245
1,8.7-Trimathyl-naphthalens
1-mathylphenanthrena
2.0
| Adddrin
Benro{s)anihracens
(G1-Flucranthenas & Pyrenas
(C1-F & Anih
(C-1-ehrysenes
(C1-dibenzothiophenas
|G 1-Bunranes
(C1-naphihalenas
(C2-F &
(G2-chrysanes
G2
| G2-Sluoranas
G2
(G3-F & Anih
(C3-chrysenes
(G3-dibenzothiophenas
|G-3-Hunranes
(G3-naphihalenes
(C4-F &
|C4-chrysenes
(G4
Dibenz{a,hjanihracans
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mirex

naphthalana

op-00D

o.p'-DDE

o,p-DOT

loxychlondans:

P.p-DOD

p.p-DDE

p.p-DOT

|pentachioro-anisole

peryians

[phenantnrans

pyrane

taxaphens

trans-nonachion

Method Code: 017

LABORATORY: Gaochamical & Environmantal Research Group, Texas AEM

Water Organic

‘Water samples are extracted after acidified to 8 pH of 2 or l8ss with HGL. Surrogats standards are added and the water is axiracted
with mathylens chionds in a separatory funnel. The water is extracted thres times and the extracts are combine. The onganic
phasa ks concantrated to -10-15 ml in a round botiom fiask aquipped with a thres-ball Snyder condenssar. The axtract is
concantrated furthar and axchangad into 2 mi of haxans in a 25 ml Kudsma-Danieh (KD) recsiver in & water bath (00 Gj. Extracts
ans now ready for purification by colamn chromatography or analysas diractly by GG.

ion of aliphatic hy ons from ansmatic and chisfinated hydrocarbons is accomplished by alumina/silica gl
chromatography. Silica gel (20 g, 170 12 hrs, deactivated 5% with water) is shary packed in GH2CI2 over alumina (10 g 400 G4
s, deactivated 1% with water). The axtract in 2 ml of hexane is transferred 1o the column. The column is then sluted with 50 mi
of pentana (1), and 200 mi of 1:1 CH2G2:pentans (f2). This recovers the aliphatic (1) and aromatic hydrocarbon/chionnatad
nydrocarbon (12) fractions.
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1. ECDMS Analytical Results Report 8/3/2010

Catalog Number Purchase Order Lab 1D Catalog Submitier ECDMS
Number Usar 1D
S020122 D4420-00-YDOT TEAL Guy, Chris - Annapolis, MD rsate

Caltalog Title Litle Blackwater River Sadiment Triad
Lab Name: Trace Elament Rasearch Laboratony
DEQ Project 1D: Shaz
DEQ Project Tite Effacts of Urban Sprawl on Sadiment, Surtacs Water, And Biota in the Litthe Blackwatar
Fiver, Blagiowater Mational Wildiite Refuga, Dorchecter County, Maryiand

Hotes, Symbole and Abbrevialions Usad

Based on the report options selected the report should e primed in landscape mode

HNotes, Symbols and Abbreviations Lised

The foliowing may appear before 8 reporied result (B.g. < 1234).

< - |Less Than symbaol indicates that the aciual result is less than the reponed delection limit
» - Greater than symbol indicales that the actual resull is greatar than the reponed result.

Al resulls are reporied a5 3 significant digits.

Al resulis are reporied as parts per bilion (ppb), or percant, unless otherwise nobtad.

1. Integrity Report

Lab Aecaipt Dais

Lab Approval Date

Catalog Problems

No problems raporbed

Problem Resolulion

pape: 2

D-102




2_ Bulk Data

Sample Number

Sample Matrix

Sample Weight (grama)

Parcent Moisture

BNWIR01sad

1127

BNWRO2sad

oa2.o

84.7

-

84+.1

8724

1Me7

80.3

ar.o

83.4

HHHHHHHH“E?E“

SE|8E|E|E|EE(EE|E|EE|E|E (2|8 | |5
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3. Soil/Sediment Parameters

Sample Mumber Parcant Total Percent Sand Parcant Silt Parcant Clay
Organic Carbon
BHWRO15ad 10.5 102 28.8 54.0
BNWRO25ad 12.0 >0 45.4 33.0
BNWRO3sed 0.7 1220 a31.5 20.0
BNWRD4ad 14.8 173 25.3 573
BHNWROSEad 18.0 1048 ar.7 25
BHWRDOEad 22 B B.00 O0.0 308
BNWROTzad 20.0 478 770 444
page: 4
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4. Contaminant Concentrations

Analyte Sampile Sample Matrix | Dry Weight | DL Dry Weight| Wet Waeight DL Wet
HNumber (ppb) (ppb) (pph) Waight (pphs)
AVS
BRI sed Sadiments 541000 33000 Too00 4320
BMWR02sed Sadiments 205000 23000 31400 3520
BMWR0Ssed Sadiments 100000 24000 25400 3820
BrNWRMsa0 Sadiments 011000 43000 81000 SO00
BMNWRDSsad Sadiments 1040000 41000 111000 4300
BrNWRDM0se0 Sadiments 024000 000 77400 4500
BRWROTsed Sadiments 2 7000 25000 38000 4150
Silvar
BRWRO sed Sadiments = 104 104 <254 5.4
BrWR02Ee0 Sadiments o 104 104 <207 207
BrWR0Ssed Sadiments < 101 o1 < 304 J0.%
BRWRHEed Sadiments < 101 o1 < 25.0 250
BMNWR0SEed Sadiments < 105 123 < 20.0 200
BrNWRDM0se0 Sadiments < 1080 108 <243 43
BMNWROTsad Sadiments < 180 180 <314 3.4
BRNW RO Twal Waltar < 10.0 1000
B RO Twathd Waatar < 10.0 1000
B RO25wal Watar < 10.0 1000
B RO2wathd Watar < 10.0 100D
B ROShwat Watar < 10.0 100D
B R0Swathd Watar < 10.0 100D
BMAYRO-Hwal Walsr < 10.0 1000
BRWRAO-haathd Waltar < 10.0 1000
BrNWROSHET Waltar < 10.0 1000
BRNWRDSwathA Waltar < 10.0 1000
BRWRDOMNET Waltar < 10.0 1000
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Analyte Sample Sample Matrix | Dry Weight |DL Dry Weight| Wat Weight DL Wet
Humber (ppb) {ppb) (ppk) Waight (ppb)
BENWRODwsTRA Watar < 10.0 1000
ENWRO7Twat Watar < 10.0 1000
BErNWROTwaTRA Watar « 10.0 1000
BN Rt Water < 10.0 1000
BMNW R Water < 10.0 0L
ARETIINUM

EMWRN 5ed Sadiments 22400000 4500 2030000 Lo

EMWRO2sed Sadiments 23700000 4550 3030000 742

EMWR0G3sed Sadiments 18000000 4760 3010000 Too.
ENWRIsed Sadiments 10500000 4770 2210000 830
ENWRO0Ssed Sadiments 17100000 4870 1830000 5

ENWR00sed Sadiments 0330000 4800 11680000 a0o
EMWROTsed Sadimants 12000000 4710 2420000 T2

BN RO fwat Water 100 1000
BRI watkA Water 270 0L
EmRAO2wat Water 145 10,0
EnWRO2watkA Water 718 10,0
EMWWRO03Mwat Watar 222 1000
EMWROSwathA Watar 1370 1000
ENW R0 wat Watar 00.0 1000
BENWRO w1 Watar 347 1000
BENWROSH At Watar 110 1000
BENWROSwaTRA Watar 1100 1000
BMWR00Nwat Water a0.0 1000
B ROt Water G620 0L
EMWRO7TTwat Watar 100 1000
EnMWROTwaTRA Water 1300 10,0
EMWRD Watar < 10.0 1000
EMW R Watar 10,0 1000
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D-107

Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
Arsanic
BRWROA sed Sadiments 4330 o7 So87 127
BRWR02Ee0 Sadiments 3330 D00 500 148
BrWR0Ssed Sadiments 3040 05T a20 152
BRWRHEed Sadiments 4070 o34 345 1248
BMNWR0SEed Sadiments 180 or.4 340. 104
BN R00sed Sadiments 5710 or.o 708 121
BMNWROTsad Sadiments 2480 4.3 42 157
BRNW RO Twal Waltar 2.2 0unsD0
B RO Twathd Waatar 255 0LDS00
B RO25wal Watar 280 LS00
BMRO2wathA Watar 287 LS00
B RO Mwal Watar 285 0unS00
B R0Swathd Watar 280 LS00
BMAYRO-Hwal Walsr 245 0100
BN RO wathd Walar 23 0100
BN ROShwal Walar 202 0100
BRNWRDSwathA Waltar 2.2 LR ]
BRWRDOMNET Waltar 2235 LR ]
B R O0wathd Waatar 247 0100
BMYRO7wal Watar 303 LS00
BM RO wathd Watar piry | LS00
B RID Watar « 0.0500 0unS00
Bk R Watar 000D LS00
Boron
BMNWRD sad Sadiments < 1040 1040 « 254 254
BMWR02sed Sadiments < 1040 1040 < 207 207
BMNWROSsad Sadiments 2070 1010 743 304
BrNWRMsa0 Sadiments 12000 1010 1010 250
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
BMWR0SEe0 Sadiments 13000 150 1400 00
B R00Se0 Sadiments 7300 1000 3300 243
BRAWROTed Sadiments 4300 1800 T24 314
BRAY RO Twal Watar 400 100D
BM RO Twathd Walsr 40.0 1000
BN RO2Twal Walar 20.0 1000
BMYWRO2wathd Walar 20.0 1000
BRNWROSMwal Waltar 153 1000
BRNW RS athd Waltar 1500 1000
B RO-Hwat Waatar 558 1000
B ROwathd Watar 540 1000
BMWROSHET Watar 788 1000
B ROSwathd Watar a75 100D
B R O0MhwaE Watar 815 100D
BMAY R O0wathd Walsr a7 1000
BN RO 7Twal Walar 214 1000
BN RO wathd Walar 102 1000
BRNWRID Waltar < 10.0 1000
BRNWRITD Waltar < 10.0 1000
Barnam
BRWROA sed Sadiments 48000 100. a3ro 131
BRAWR02E60 Sadiments S0200 100. Fo80 153
BrWR0Ssed Sadiments 1300 100. 3300 150
B R0 Ee0 Sadiments 27300 100. 3000 134
BMRWR0Ssed Sadiments 25200 100. 2700 107
BrNWRDM0se0 Sadiments 20700 100. 2570 124
BMWROTsed Sadiments 33300 0.0 9330 140
BRNW RO Twal Waltar 330 1.00
BRNWROTwathd Waltar 370 1.00
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Analyte Sample Sample Matrix | Dry Weight |DL Dry Weight| Wat Weight DL Wet
Humber (ppb) {ppb) (ppk) Waight (ppb)
ENWHRO02Mwat Watar N0 1.00
ENWRO2waTRA Watar 38.0 1.00
BEMNWRO0SNaL Watar 220 1.00
B RO w TR Water 200 1.00
BrW RO wat Water a3.0 1.00
EnW RO aathd Water o+.0 1.00
EMWRAOSHwat Water 81.0 1.00
EMWROSwaThA Watar To.0 1.00
EMWWRO00Nwat Watar 83.0 1.00
BN R0tk Watar BB.O 1.00
ENWRO7Twat Watar B3.0 1.00
BENWROTwaTRA Watar B4.0 1.00
BMWRID Watar < 1.00 1.00
BN R Water < 1.00 1.00
Baryllium
EMWRN 5ed Sadiments 1570 48.0 200 03T
EnMROZsed Sadiments 1000 48.5 245 T4
EMWR0G3sed Sadiments 1530 47.8 243 700
EMWRO4se0 Sadiments 1170 477 157 030
ENWR0Ssed Sadiments 1230 48.7 132 521
ENWR00sed Sadiments 1000 48.0 124 a.ne
ENWROTsed Sadiments 1010 471 207 Ta2
BEMNWRO fwat Watar « 0.500 0500
B RO wath Water < 0.500 0500
BrNWR02Mwat Water < 0.500 0500
EMWRO2wathA Watar < 0.500 0500
EMVRAOSNwat Water < 0.500 0500
EMWROSwathA Watar < 0.500 0500
EMWW RO wat Watar < 0.500 0500
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
BNWRMMwat | Watar < 0.500 0.500
BNWROSHE! | Watar < 0.500 0.500
BNWROSKat | Watar = 0.500 0.500
BNWROOMWE! | Water < 0.500 0.500
BMNWROOWatM | Water < 0.500 0.500
BMNWROTIwWED | Water « 0.500 0.500
BNWROTwatM | Water « 0.500 0.500
BNWRID Waisr < 0.500 0.500
BNWRITD Waisr < 0.500 0.500
Calchum
BNWRON sad Sadimants 4150000 1040 544000 254
BNWROZsad Sadimants 4240000 1040 2840000 207
BNWRO3sad Sadiments 3570000 1010 508000 34
BNWRO4sad Sadiments 4000000 1010 548000 250
BMNWROSsad Sadiments 4070000 1050 532000 200
BMYWR00sad Sadiments 5210000 1000 040000 243
BMWROTsad Sadiments 3870000 1800 042000 314
BNWRDwal | Walar 11000 10,0
BNWRwatkd | Waltar 10300 10,0
BNWROSwal | Walar oa70 1.0
BNWROZwatd | Watar 0200 100
BNWROSHWED | Watar 13000 100
BNWROSwatA | Watar 13500 100
BNWROSwWED | Water 50000 100
BNWRMMwatM | Water 55000 100
BNWROSHWED | Walar 77000 10,0
BNWROSwatM | Water 00800 100
BNWROOWE! | Walar 70000 10,0
BNWROOwatA | Walar 70000 10,0
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Wel Weight DL Wet
Number (ppb) {ppb) {pph) Weight [ppb)
BRAWROTTwal ‘Watar 21400 1000
BMAWROTwatkd | Walar 10700 1000
BrAWFID ‘Walar = 10.0 1000
BMNWRITD Walar 20.0 1000
Gaimiam
BMAWRO sed Sadiments 18 38.0 or.e 510
BrMAWROZEsed Sadiments 408 38.8 a2.4 S04
BrNWROSsed Sadiments 337 38.3 53.0 o.00
BrNWRMHsed Sadiments 230 382 o 5.12
BMWROSsed Sadiments 254 38.0 ara 410
BMWROOsed Sadiments 230. 302 28.5 4.80
BMNAWROTsed Sadiments 523 k) 80.8 0220
BRAYROT Twal ‘Walar 00 0.0200
BrMWRO WAt | Walsr 0 0CH 0.0200
BrAYRO2wal Walar OO 0.0200
BrAYAO2wathd | Walar 0.0 0.0200
BrAWROSwal Watar O 0G0 0.0200
BMAWROSwatkd | Walar 0400 0.0200
BRAWROHwal Walar < 0.0400 0.0400
BrMAWRDwathd | Walar < 0.0400 0.0400
BRNAWROSHaL ‘Watar 00400 0.0400
BMAWROSwatkd | Walar 0000 0.0400
BRAWROONaT ‘Walar = 0.0400 0.0400
BrAWROOwatA] | Walsr < 0.0400 0.0400
BMAYROTTwal Walar OO 0.0200
BMAWROTwatkd | Walar 0000 0.0200
BMAYFRID Watar < 0.0200 0.0200
BMNWRITD Walar < 0.0200 0.0200
Caobalt
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
BNWRA a0 Sadiments 21100 480 2780 037
BNWROZs60 Sadiments 10500 485 2080 742
BNWHROSsed Sadiments 24000 478 3820 700
BHWHRD4Eed Sadiments 10700 77 1430 03.0
BHWROSSed Sadiments TEQO 487 844 521
BMWROOsed Sadiments 0270 460 1150 00.0
BMWHRO7sed Sadiments 17000 471 2070 TB.2
BMWAwal | watar < 5.00 5.00
BMWRAIwathd | Watar < 5.00 5.00
BNWFAD2wal | Watar < 5.00 5.00
BNWAD2wat | Watar < 5.00 5.00
BNWHAOIMwar | Watar < 5.00 5.00
BMWHODwat | Watar = 5.00 5.00
BMWHDSwED | Walar < 5.00 5.00
BMWHwat | Walsr < 5.00 5.00
BMWHAOSIwED | Walar < 5.00 5.00
BMWHOSwatM | wWatar < 5.00 5.00
BMWAOOMwar | Watar < 5.00 5.00
BMNWFAOOwathd | Watar < 5.00 5.00
BNWFAD7Twal | Watar < 5.00 5.00
BNWHAOTwat | Watar < 5.00 5.00
BNWFID Watar < 5.00 5.00
BNWRIT Watar = 5.00 5.00
Ghromium
BMWHAD 560 Sadiments 21100 104 2yao 25.4
BNWROZsed Sadiments 22200 104 3400 207
BMWHROSsed Sadiments 186500 101 2040 304
BNWRHMsed Sadiments 17800 101 2300 5.0
BNWROSsed Sadiments 18100 105 1040 20.0
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
BNWRO0sad Sadimants 11300 100 1400 243
BNWROTsad Sadimants 12400 180 2000 .4
BNWROTwEl | Watar = 5.00 5100
BNWROTwat | Water < 5.00 5100
BNWROSwED | Water < 5.00 500
BMWROSwatM | Water « 5.00 5.00
BMNWROSIwWED | Water « 5.00 5.00
BNWROSwatd | Walar < 5.00 5.00
BNWRDSwEl | Walar < 5.00 5.00
BNWRMMwatkd | Waltar < 5.00 5.00
BNWROSHE! | Watar < 5.00 5100
BNWROSWETA | Watar < 5.00 5100
BNWROOMWE! | Watar = 5.00 5100
BNWROOWSTA | Water < 5.00 5100
BMNWROTIwWED | Water < 5.00 500
BNWROTwatM | Water « 5.00 5.00
BMNWRID Watsr « 5.00 5.00
BNWRITD Waisr < 5.00 5.00
Goppar
BNWRH sed Sadiments 17100 104 2240 5.4
BNWROZsad Sadimants 10000 104 2540 207
BNWROSsad Sadimants 13700 101 2180 30.4
BNWRO4sad Sadiments 14800 101 1080 25.0
BNWROSsad Sadiments 14100 105 1510 200
BMNYWRO0sad Sadiments 0070 100 1120 243
BNWROTsed Sadiments 11000 180 1080 3.4
BNWROTwEl | Water « 5.00 5.00
BNWRwatkd | Waltar < 5.00 5.00
BNWROStwal | Walar < 5.00 5.00
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
BNWROZwatd | Watar < 5.00 5100
BNWROSHWED | Watar < 5.00 5100
BNWROSwatA | Watar = 5.00 5100
BNWROSwWED | Water < 5.00 5100
BNWRMMwatM | Water < 5.00 500
BMNWROSHWED | Water « 5.00 5.00
BNWROSwatM | Water « 5.00 5.00
BNWROOWE! | Walar < 5.00 5.00
BNWROOwatA | Walar < 5.00 5.00
BNWROTHwEl | Walar < 5.00 5.00
BNWROTwatM | Watar < 5.00 5100
BNWRID Watar < 5.00 5100
BNWRIT Watar = 5.00 5100
Iran

BMNWRO sad Sadiments 10100000 4800 2110000 037
BMNWROZEed Sadiments 20300000 4850 3110000 742
BMNYWROSsed Sadiments 223400000 4780 3500000 700
BNWRMsad Sadiments 17500000 4770 2340000 030
BNWROSsed Sadiments 15000000 4870 1700000 521

BNWR00sed Sadiments 10200000 4800 2010000 000
BNWROTsad Sadimants 13400000 4710 2220000 782
BNWROwal | Watar 3000 100
BNWROTwatkd | Watar 3880 100
BNWROZwED | Water 2320 100
BNWROSwatM | Water az200 100
BNWRAOSHWED | Walar 550 10,0
BMNWROSwatM | Water 1450 100
BNWRDSwEl | Walar 50.0 10,0
BNWRMMwatd | Walar 348 10,0
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
BNWROSHE! | Watar 40.0 100
BNWROSWETA | Watar 1030 100
BNWROOMWE! | Watar 300 100
BNWROOWSTA | Water 807 100
BMNWROTIwWED | Water 507 100
BNWROTwatM | Water 1480 100
BMNWRID Watsr <10.0 100
BNWRITD Waisr <10.0 10,0
Marcury
BNWRH sed Sadiments 147 1.82 103 0238
BNWROZsad Sadimants 007 1.00 148 0254
BNWROSsad Sadimants 123 1.70 100 0285
BNWRO4sad Sadiments 071 1.07 13.0 0224
BNWROSsad Sadiments 05.3 1.40 102 0.150
BMNYWRO0sad Sadiments 110 1.70 14.4 0222
BMWROTsad Sadiments 102 1.57 10.0 0201
BNWROTwEl | Water « 0.0300 0.0300
BNWRwatkd | Waltar < 0.0300 0.0300
BNWROStwal | Walar < 0.0300 0.0300
BNWROZwatkd | Walar < 0.0300 00300
BNWROSHWED | Watar < 0.0300 0.0300
BNWROSwaETA | Watar < 0.0300 0.0300
BNWROGSwaED | Watar « 0.0300 0.0300
BNWRMSWaT | Walter < 0.0300 0.0300
BMNWROSHWED | Water « 0.0300 0.0300
BNWROSwatd | Walar < 0.0300 0.0300
BMNYWROOWE! | Water « 0.0300 0.0300
BNWROOwatA | Walar < 0.0300 0.0300
BNWROTIwEl | Walar 00300 0.0300
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
BNWHAOTwat | Watar < 0.0300 00300
BNWFID Watar < 0.0300 00300
BNWRIT Watar < 10.0300 00300
PolBssium
BMNWF et Walsr 8040 10.0
BMWHATwathd | Watar TOTO 10.0
BMNWHO2twal Walsr Qo0 10.0
BMWAD2wathd | Watar 8080 10.0
BNWROSwat Watar 10000 10.0
BNWFADDwathd | Watar 18200 10.0
BNWFO:wat Watar 58000 10.0
BNWAMwat | Watar 57700 10.0
BINWROSwaE Watar 81200 10.0
BMWHDSWat | Walar o500 10.0
BMNWROOMwEE Walsr 83000 10.0
BMWHOOwat | Walsr 83100 10.0
BMNWHO7Twal Walsr 23800 10.0
BMWAO7wathd | Watar 21000 10.0
BNWFID Watar 30.0 10.0
BNWRIT Watar 20.0 10.0
Magnacim
BNWRA a0 Sadiments 2100000 1000 2H7O00 13
BNWHRIZ2sed Sadiments 000000 1000 308000 153
BHWHRDSEed Sadiments SOT0000 1000 a31000 150
BMWHRDHEe Sadiments 5200000 1000 705000 134
BNWROSsed Sadiments 0300000 1000 081000 107
BMWROOsed Sadiments 0140000 1000 TO1000 124
BNWRAOTsed Sadiments 3020000 000. oao1o000 140
BMNWFThwat Watar 4030 10.0
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
BNWROwatd | Watar 4050 100
BNWROStwal | Watar 7080 100
BNWROZwatk | Watar 7540 100
BNWROSIWED | Water 27400 100
BNWROSwatM | Water 20300 100
BMNWROSwEl | Water 153000 100
BMNWRMMwatM | Water 151000 100
BNWROSHWED | Walar 217000 10,0
BNWROSwatd | Walar 187000 10,0
BNWROOwE! | Walar 220000 1.0
BNWROOWSTA | Watar 237000 100
BNWROTIWEL | Watar 52400 100
BNWROTwat | Watar 47000 100
BNWRID Watar <10.0 100
BMNWRIT Waltsr <100 100
Manganase
BMNYWRO sad Sadiments 341000 7.0 44700 127
BNWROZsed Sadiments SO4000 7.0 40500 148
BNWRO3sed Sadiments 240000 0.0 30100 15.3
BNWRMsad Sadiments 205000 5.0 35500 127
BNWROSsad Sadimants 204000 [ rdi] 28200 10.4
BNWRO0sad Sadimants 200000 ca.o 25500 122
BMNWROTsad Sadiments 142000 4.0 23000 15.0
BNWROTwED | Water 202 200
BNWROTwathd | Water a0z 200
BNWROStwal | Walar 104 200
BMWROSwatM | Water 23 200
BNWRAOSHWED | Walar o4.0 200
BNWROSwatd | Walar 242 200
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
BNWROSwED | Watar 40.0 200
BNWRMMwat | Watar 204 200
BNWROSHE! | Watar 28.0 200
BNWROSWaEtA | Water 200 200
BMNWROOMWED | Water azo 200
BMNYWROOWatM | Water 180 200
BMNWROTIwWED | Water 288 200
BNWROTwat | Walar 270 200
BNWRID Waisr < 200 200
BNW i Waisr < 2.00 200
Aoiybeionum
BNWRON sad Sadimants < O70. o0 <127 127
BNWROZsad Sadiments = O70. o70. =148 148
BNWROSsad Sadiments 1240 000. 107 153
BMYWRO4Ead Sadiments 1000 @50 214 127
BMNWROSsad Sadiments 140 N 111 104
BMYWR00sad Sadiments 1050 Ga0. 205 122
BNWROTsed Sadiments < 040. 040, < 150 150
BNWRDwal | Walar <10.0 10,0
BNWRwathd | Walar < 10.0 1.0
BNWROStwal | Watar <100 100
BNWROZwatd | Watar <100 100
BNWROSMwWED | Watar =100 100
BNWROSWatM | Water <10.0 100
BMNWROSwEl | Water <100 100
BNWRMMwatd | Walar <10.0 10,0
BMNWROSHWED | Water <10.0 100
BNWROSwatd | Walar <10.0 10,0
BNWROOWE! | Walar <10.0 10,0
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Analyte Sample Sample Matrix | Dry Weight |DL Dry Weight| Wat Weight DL Wet
Humber (ppmj) (ppm} {ppm}) Weight (ppm])
2BENWRO03Nwat Watar < 00100 00100
2ENWROIwatR | Watar < 00100 00100
2BENWRDSwat Water « 0.0100 0.0100
2ENWADRNat | Watar < D.0100 0.0100
2ENWR0SHat Water < 00100 0.o100
2ENWRADSwatkd | Watar < 00100 0.0100
2ENWR0Ohat Water < 00100 0.0100
2BNWROOwalRd | Waler < D.0100 00100
2BNWROTTwat Watar < D.0100 00100
2ENWRAOTwatkd | Watar < 00100 Q0100
2BENWRED Watar < 00100 00100
2BENWRI Watar < 00100 00100
Nickal
2ENWAN sed Sadiments 200 0.400 335 0007
2ENWA02s6ed Sadimants 228 0.4 3.08 00003
2BENWAN3sed Sadiments 230 0.477 3.40 0.0000
2BENWAMsed Sadiments 152 0.400 210 0.0070
2BNWR0Ssed Sadiments 10.0 0.481 1.70 0.0s30
2BNWR00sed Sadiments 136 0.481 1.88 0.D0s4
2ENWRO0Tsed Sadiments 271 0.403 3.0 a.oTio
2BENWRO twat Watar < D.00500 0.D0S00
2ENWAN watkd | Watar < D.00500 0.D0S00
2BENWRO02Hwat Water « 0.00500 0.D0S00
2ENWRAD2watkd | Watar < D.00500 0.DOS00
2ENWR03Nat Water < D.00500 0.D0S00
2BNWROIwatkd | Waler < 0.00500 0.D0S00
2ENWRAOHwat Water < D.00S00 0.00500
2BNWROwatkd | Waler < 0.00500 0.D0S00
2BNWRO0SHwat Watar < 0.00500 0.D0S00
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
BRAWRO7se0 Sadiments 10400 41 3220 B2
BMAY RO Twal Watar < .00 5.00
B RO Twathd Watar « 5.00 5.00
B RO2Twal Watar « 5.00 5,00
BRWR02wathd Walsr < 5.0 5,00
BN ROShwat Walar < 5.00 S5.00
BN ROSwathd Walar < 5.00 S5.00
BRWRO-wal Waltar < 5.00 S.D0
BRWRAO-haathd Waltar < 5.00 S.D0
B ROSHwat Waatar < 5.0 5,00
BMWROSwathd Watar < .00 5.00
BMAYROONET Watar < .00 5.00
BRAYROOwathd Watar « 5.00 5.00
BRAY RO 7Twal Watar « 5.00 5,00
BMW RO wathd Walsr < 5.0 5,00
BN AR Walar < 5.00 S5.00
BRI Walar < 5.00 S5.00
Phosphorus

BMNWRD sad Sadiments 1320000 4800 173000 03T
BRWR0Z2sed Sadiments 1400000 L] 223000 742
BMWR0Sse0 Sadiments 730000 Erg: ] 117000 oo
BRWRDMEe0 Sadiments O70000 ETaL] ‘80800 030
BRAWR0Ssed Sadiments BO2000 Eoiri] 85800 5

B R00sed Sadiments o1 0000 B ] TO400 L]
BMRWROTsed Sadiments Too000 F710 125000 Ta2
BRNW RO Twal Waltar Dos 500
BN RO Twathd Walar 1170 500
BRWRO2wal Waltar 3100 500
BRWR02wathd Waltar a1 500
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
BNWROSHWED | Watar 584 50.0
BNWROSwaETA | Watar a2 50.0
BNWROGSwaED | Watar 247 500
BNWRMSWaT | Walter 440 50.0
BMNWROSHWED | Water 170 500
BNWROSwatM | Water 422 50.0
BMNYWROOWE! | Water 114 50.0
BNWROOwatA | Walar 200 50.0
BNWROTIwEl | Walar 318 50.0
BNWROTwatk | Walar 520 50.0
BNWRID Watar < 50.0 50.0
BNWRIT Watar < 50.0 50.0
Laad
BNWRO sad Sadiments 28500 071 3730 127
BMWROZsad Sadiments 20100 oo.o 3000 148
BMNYWROSsed Sadiments 23100 sy To 15.2
BMNYWRO4Ead Sadiments 21500 054 2880 1248
BNWROSsed Sadiments SIR00 074 2440 10.4
BNWR00sed Sadiments 17000 070 2220 121
BNWROTsed Sadiments 10800 043 3200 157
BNWROwal | Watar 0.730 0.0500
BNWROwatd | Watar 0.820 0.0500
BNWROSfwal | Watar 170 0.0500
BNWROZwatM | Water 204 0.0500
BMNWROSIWED | Water 120 0.0500
BNWROSwatd | Walar 2.00 0.0500
BMNWROSwEl | Water 0200 0.100
BNWRMMwatd | Walar 1.08 0100
BNWROSHWED | Walar 0150 0100
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page: 22

Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Wel Weight DL Wet
Number (ppb) {ppb) {pph) Weight [ppb)
BMAWROSwatkd | Walar 210 0.100
BRAWROONEE ‘Watar o110 0.100
BrANWADOwatkd | Walar 1.80 0.100
BRAWROTTwal Walar 0LE30 0.0500
BMAYAOTwatM | Walar 23 0.0500
BMAYFRID Watar < 0.0500 0.0500
BMAWRITD Watar < 0.0500 0.0500
Salfur

BrNWRD sed Sadiments 0000000 o700 1300000 1270
BMWR0Zsed Sadiments 15300000 o700 2340000 1480
BMWROGsed Sadiments 33200000 (L b H 5280000 1530
BMAWRDHzed Sadiments 28100000 oS00 3770000 1270
BrMAWROSsed Sadiments 20700000 oFo0 2800000 1040
BrWRDOsed Sadiments 33000000 oa00 4200000 1220
BMAWROTse0 Sadiments 21500000 0300 3570000 1500
BMAWROT Twal Watar 2300 100
BMAYROTwathd | Walar 2300 100
BrWRO2wal Walar 4200 100.
BrMAWRODwatkd | Walar 4200 100.
BRAWROSwal ‘Walar 140800 100.
BMAWRODwatkd | Walar 14500 100.
BRAWAOwal ‘Watar 101000 100.
BrAWADGwatkd | Walar Dapoo 100.
BrWROSHEL Walar 147000 100.
BMAYAOSwathd | Walar 127000 100.
BRAWROONaT Walar 154000 100.
BrMAYAODwathd | Walar 1534000 100
BRNAWROTTwal Walar 20500 100.
BMAWROTwatkd | Walar 10400 100.
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb) (ppb) {pph) Waight [pph)
BMWRID Watar 200. 100
BN R Watar 200. 100
Soloniam
BRI sed Sadiments o3 104 100. 5.4
BMWR02sed Sadiments B17 104 125 207
BMWR0Ssed Sadiments (2l 1o 140 304
BMWRDMEed Sadiments 8624 1o 110. 250
BMNWRDSsad Sadiments 105 Ba.0 200
BrNWRDM0se0 Sadiments B45 108 105 43
BRWROTsed Sadiments 224 180 157 34
BMAY RO Twal Watar 0300 iR i}
BRAY RO wathd Watar 0300 iR i}
B RO2wal Watar 0300 o100
B R02wathd Watar 0300 o100
BN ROShwat Walsr 000 0100
BN ROSwathd Walar 0200 0100
BN RO-Hwat Walar < 0.200 0200
BRWRAO-haathd Waltar < 0200 0200
BrNWROSHET Waltar < 0200 0200
B RDSwathd Waatar -« 0.200 0200
BMAYROONET Watar < 0.200 0200
BMAYROOwathA Watar 000 0200
B RO 7Twal Watar o100 o100
B RO warthd Watar 00D o100
BMWRID Walsr < 0100 0100
BRNWRITD Waltar < 0100 LR ]
Silicon
BRNW RO Twal Waltar 5040 1000
BRNWROTwathd Waltar 4820 1000
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
BNWROStwal | Watar 3450 100
BNWROZwatd | Watar 380 100
BNWROSMwWED | Watar 2180 100
BNWROSWatM | Water 3510 100
BMNWROSwEl | Water 1230 100
BMNWRMMwatM | Water 1500 100
BMNWROSHWED | Water 1100 100
BNWROSwatd | Walar 2320 10,0
BNWROOWE! | Walar 300 10,0
BNWROGwatd | Waltar 1400 1.0
BNWROTIWEL | Watar 230 100
BNWROTwatM | Watar 3000 100
BNWRID Watar =100 100
BNWRIT Watar <10.0 100
Strontam
BMNYWRO sad Sadiments 32000 20.0 4270 202
BMNWROZEed Sadiments 35200 20.0 5300 3.00
BNWRO3sed Sadiments 48000 200 7780 318
BNWRMsad Sadiments o800 200 8280 268
BNWROSsed Sadiments 75300 20.0 8080 214
BNWRO0sad Sadimants B2400 20.0 10200 248
BNWROTsad Sadimants 52700 20.0 8750 332
BNWROTwEl | Watar 522 0.500
BNWROTwat | Water 400 0.500
BNWROSwED | Water o040 0.500
BNWROZwat | Waltar o7 0.500
BMNWROSIwWED | Water 170 0.500
BNWROSwatd | Walar 104 0.500
BNWRDSwEl | Walar 003 0.500
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
B ROwathd Watar o 0500
BMWROSHET Watar 1350 0500
B ROSwathd Watar 1100 0500
B R O0MhwaE Watar 1430 0500
BMAY R O0wathd Walsr 1430 0500
BN RO 7Twal Walar 207 0300
BN RO wathd Walar 273 0300
BRNWRID Waltar < 0500 U]
BRNWRITD Waltar < 0500 U]
Titanimm
BRWROA sed Sadiments 14000 o7r.o 1830 127
BRAWR02E60 Sadiments 23000 o7r.o 3o 148
BrWR0Ssed Sadiments 47800 D00 Jooo 153
B R0 Ee0 Sadiments S0300 05.0 o740 127
BMRWR0Ssed Sadiments 3200 or.o 3550 104
BN R00sed Sadiments 52700 o8.0 0330 122
BMWROTsed Sadiments 15500 4.0 2570 15.0
BRNW RO Twal Waltar < 5.00 S.D0
BRNWROTwathd Waltar < 5.00 S.D0
B RO2wal Waatar < 5.0 5,00
BMRO2wathA Watar 7.0 5.00
B ROSNwal Watar < .00 5.00
B ROSwathd Watar 140 5.00
B R OHwal Watar « 5.00 5,00
BMYY RO wathd Walsr < 5.0 5,00
BrNWROSHET Waltar < 5.00 S.D0
BN ROSwathd Walar 12.0 S5.00
BRWRDOMNET Waltar < 5.00 S.D0
BRW R0 athA Waltar B0 S.D0
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb) (ppb) {pph) Waight [pph)
BMYRO7wal Watar < .00 5.00
BM RO wathd Watar DUl 5.00
B RID Watar « 5.00 5.00
Bk R Watar « 5.00 5,00
Varsdnam
BMWRD sed Sadiments 20400 450 3850 3T
BMWR02sed Sadiments 24000 485 3ron 42
BNWR0SEsed Sadiments 23300 478 Jron Toub
BMNWRDEed Sadiments 500 7T 2880 03.0
BRWR0Ssed Sadiments 0300 487 HTO 521
B R00Se0 Sadiments 17100 480 20 il ]
BRAWRO7se0 Sadiments 10300 41 3200 B2
BRAY RO Twal Watar < 10.0 100D
BRSO T warthd Watar < 10.0 100D
BMRO2Twal Walsr < 10.0 1000
BMYWRO2wathd Walar 10.0 1000
BN ROShwat Walar 10.0 1000
BN ROSwathd Watar 1000 100
BN RO-Hwal Watar = 10.0 100
B RD-hwathd Waatar < 10.0 1000
BMWROSHET Watar < 10.0 1000
BMWROSwathd Watar < 10.0 1000
BN RO0MwaE Watar < 10.0 100D
B R O0wathd Watar < 10.0 100D
BMA RO 7TTwal Walsr 100 1000
BN RO wathd Watar 1000 100
BN AR Walar < 10.0 1000
BN R Watar = 10.0 100
Zine
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Analyte Sample Sample Matrix | Dry Weight |DL Dry Weight| Wat Weight DL Wet
Number (pph) {pph) (ppb) Waight (ppb})
ENWR sad Sadiments 150000 104 20400 254
ENWR02sed Sadiments 132000 104 20200 207
ENWRO3sed Sadimants 100000 101 17300 30.4
BN RO4Ee0 Sadiments TOoa00 101 0+00 250
BMWR0SEe0 Sadimants Ta200 105 TB30 200
EMWRM0Eed Sadiments 00500 100 7500 243
EMWROTsed Sadiments QQ0a0 160 10400 4
BN RO fwat Watar < 2.00 2.00
BN RO wathd Watar 2.0 2.00
ENWR02twat Watar < 2.00 200
ENWRO2waTRA Watar 5.0 200
ENWRO0SNat Watar < 2.00 200
BErNWROG w1k Watar 0.0 2,00
BMW RO wat Water 2.0 200
B RO aathg Water < 2.00 200
EMWRAOSHwat Water < 2.00 2.00
EnMWROSwatkA Water 5.0 2.00
EMWWRO00Nwat Watar 2.0 2.00
BN RO0waThA Watar 4.0 2.00
ENWROTHwat Watar < 2.00 200
BENWROTwaTRA Watar i) 200
ENWRID Watar 0.0 200
BNW R Watar < 2.00 2,00
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5. Procedural Blanks

Analyle Lab Sample Lab Sample Result Total UG | ™ BEC (ppha) Basia
Numbar Makrix
AVS
Bland737 SoilSedimant 25.0 < 30500 Dy
Siver
Blandis3 SoilSediment O D800 < 107 Dy
Blan7B03 Water =01 DD < 0200 Wl
AlEminum
Blanf0s53 SoilSedimant 283 5030 Dy
Blan7B03 Water -0.008T < 0,200 Vel
Arsanic
Blan747z Water O D0 < 0.0125 Wl
Blan7477 SoilSediment 00251 < OA.O Dy
Baoron
Blanfoss SoilSedimeant -0.07 30 < 1070 Dy
Blan7B03 Water O304 < 10200 Wl
Bariam
Blandos3 SoilSedimant 00110 < D0.4 Dy
Blan7B03 Water O < 0.0200 Wl
Baryllium
Blandos3 SoilSedimant O DD < 48.0 Dy
Blan7B03 Water O oo 1 Do < 007100 Vel
Calcham
Blandosd SoilSedimant -0.107 < 1070 Dy
Blan7B03 Watar O S0 < 10200 Wl
Gadmiam
Blany472 Water O (eeDe0eCH 000508 Vel
Blan747T SoilSedimant 0.5 < 30.2 Dy
Cobalt
Blanfos3 SoilSedimant 00404 <« 480 Dy
Blan7B03 Water -0 OO < 0.100 Vel
Ghromium
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Analyle Lab Sample Lab Sample Result Tolal UG | ™ BEC (pph&) Basia
Number Makrix

Bland0s3 SoilSedimant -00144 < 107 Dy

Blan7B03 Water O (0 < 0100 Vel
CGopper

Blanfoss SoilSedimeant -0 110 < 107 Dy

Blan7B803 Watar O - < 0. 100 Wl
Iran

Blandis3 SoilSediment 8.04 168000 Dy

Blan7B03 Water 000100 < 0200 el
Marcury

Blanfo11 SoilSedimant O DDDS00 200 Dy

Bland7 7o Water =0 e a1 < 0.000000 Vel
Polassium

Blan7B03 Water 0.0 < 0.200 Vel
Magnachmm

Bland053 SoilSedimant 0547 1000 Dy

Blan7B03 Water 000170 < 0,200 Vel
Manganess

Blanfoss SoilSedimeant 00400 < 074 Dy

Blan7B03 Watar O - < 00400 Wl
Molybdenim

Blandis3 SoilSediment OS54 < 074 Dy

Blan7B03 Water 000150 < 0200 Wl
Sodam

Blan7B03 Water 0200 400 Wl
Hickal

Blandos3 SoilSedimant 00540 < 480 Dy

Blan7B03 Water 000108 < 0. 100 Wl
Phosphorus

Bland0s3 SoilSedimant -0.280 < HE00 Dy

Blan7B03 Water 000120 < 1.00 Vel
Lad

Blani4vz Water O e aeDe e < 0.0125 el

Blan7v477 SoilSedimant 00278 < DA.O Dy
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Analyte Lab Sample Leb Sampls | Result Tolal UG | ™ BEC (pph/&} Basia
Mumber Makrix
Sadfur
Blanf0s53 SoiSedimeant -1.00 < 0740 Dy
Blan7e0g Water 0.703 141 Wl
Saloniam
Blan7472 Watar 0000040 < 0.0250 Wat
Blan7477 SoilSediment 00151 < 100 Dry
Silicon
Blan7B0g Water 00356 < 0.200 wWel
Strontum
Blanfos3 SoilSediment 000510 < 10.0 Dry
BlanyB03 WWarter O < 0.0 0D Vel
Titanium
Blan0ss SoilSediment 00345 < 07.4 Dry
Blan7B03 Water -0.0001 00 < 0.100 Wat
Tot. Organic Garbon
Blandr 1o SoiSedimeant OO o0 Pancant
Vanadam
Blanf0s53 SoilSedimant -0.018T < 4850 Dy
Blan7B03 Watar 000140 < 0.200 Wat
Zing
Blanf0s3 SoilSediment 0.0540 < 107 Dry
Blan7B0g Water 000020 < 0.0400 Wel
™= Blank Equivalent Concaniration
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6. Duplicates

Analyie Sample Sample Basis Initial Result | Duplicate Average Relative
MNumiber Mabrix [ppbh™e) Resault Percent Diif.
(ppha)
AVS
BMWRIZ2sad |Sadiments Dy 205000 151000 178000 30.3
Siver
BMWRO1sed |Sadiments Dry < 104 < 102 08.5 1.04
BNWROThaat | Water WWat < 10.0 < 10.0 a.00 0.000
AlEminum
BMWRO1sed |Sadiments 22400000 20000000 2EAD0D00 28.7
BMWROTIwat | Water Wal 100 100 100 0. 000
Arsanic
BMWRO1sad |Sadiments Dy 4330 3370 o0 21.4
BHNWRIThaat | Water ‘Wat 3.03 300 3.00 1.00
Baoron
BMWRO1sed |Sadiments < 1040 < 1020 DoS 1.04
BNWROThaat | Water Wat 214 211 212 1.4
Bariam
BMWRO1sad |Sadiments 48000 80700 D000 35.7
BHNWROThaat | Water WWat 83.0 840 83.5 1.20
Baryllium
BMWRO1sed |Sadiments 1370 1040 1700 21.1
BMWROTIwat | Water Wal < 0.500 < 0.500 0.250 0. 000
Calcham
BMWRO1sed | Sodiments 4130000 4830000 00000 13.1
BMNWROThaat | Water Wat 21400 21500 21400 0470
Gadmiam
BMWRO1sed |Sadiments Dy 518 o015 SO0 17.1
BHNWROThaat | Water ‘et 0000 0000 0.0250 0.0
Cobalt
BMWRO1sed |Sadiments 21100 25500 23300 18.0
BHNWROTIat | Water et < 3.00 < 3.00 2.50 0000
Ghromium
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Analyle Sampla Sample Beais  |Initial Aesult| Duplicste | Average Ralative
Number Makrix (pph/™) Raault Percent Diff.
(ppb)

BNWRO1sed |Sadiments Dry 21100 28100 24000 28.5

BHNWROTwat |Water What < 5.00 < .00 2.50 0. 000
Gopper

BHWRO1sad |Sadiments 17100 21400 10200 223

BMWROTWaET | Water Wal < 000 - 0.0 2 50 0000
Iran

BMWRO1sed |Sadiments 18100000 20200000 18200000 22 0

BHNWROTIwat |Water Wal 507 500 ] 0300
Grain Size-Clay

|Brmm |sa:i'mmts |Fam |3:m |3.z_? |33.2 |2.71
Grain Size-Sand

|Bm.mau |smm |Famant |21.n |25_1 |m.u |1?.B
Grain Size-Sit

|Bl'mm |Sa:ﬁnm‘ts |FEruant |4E.4 |42_2 |4:‘I.B |?.3'1
Marcury

BNWRO1sed |Sadiments Dy 147 130 143 5.50

BMWROTIwat | Water Wal (il ii] 00D 00300 0000
Potassium

BMWROTWaET | Water Wal 23800 23800 23800 0000
Magnecham

BMWRO1sed |Sadiments Dry 2100000 2770000 2LBOO00 23.4

BNWROTIwat | Water Wal 32400 32100 0.570
Mangansss

BMWRO1sed |Sadiments 341000 415000 Tran0D0 10.0

BMWROTIwWat |Water Wal 288 280 288 0,350
Malybdamam

BNWRO1sed |Sadiments < 00, 1000 T2 004

BMWROTWaET | Water Wal < 10.0 < 10.0 5.00 0000
Sodiam

BHWROT fwat |m |1|'|.'et |41muu- |41muu |41m |n.mu
Hickal

BHWRO1sad |Sa:i1mts ||:|r_.r |21uuu |zmuu |242m |21.n
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Analyle Sample Sample Basais Initial Aesult | Duplicete Average Relative
Mumber Makrix (pphe} Result Parcent Diff.
(pphf)

BNWROTwat | Water 'Wet < 5.00 < 5.00 2.50 0000
Phosphorus

BNWRO1sed | Sadiments vy 1320000 1000000 1400000 22 B

BHNWROTIwat |Water What 318 35 310 0.050
Laaxd

BNWRO1sed | Sadiments 28500 37200 32800 20.5

BNWROTwat |Water 'Wat 0.830 0.830 0.830 0.000
Sadfur

BNWRO1sed |Sadiments Doooooo 116800000 1EE00D0O0 138

BNWROTwat |Water 'Weat 20500 20000 20000 0400
Saloniam

BNWRO1sad | Sadiments 708 1020 B2 28 8

BNWROTwat | Water 'Weat 0100 0200 0.150 oo, 7
Silicon

BNWROTwat | Water 'Weat 230 230 2310 0000
Strontum

BNWRO1sed | Sadiments vy 22000 30000 30100 104

BHNWROTIwat |Water What 207 200 200 10.340
Titanium

BNWRO1sed | Sadiments Dny 14000 24800 10400 55.7

BNWROTwat |Water 'Wat < 5.00 < 5.00 2.50 0000
Tot. Organic Garbon

BNWROSsad | Sadiments FParcant 18.0 101 10.0 1.05
Vanadam

BNWRO1sed | Sadiments Dvy 20400 38800 34100 27.0

BNWROTwat |Water 'Wat 100 10.0 10.0 0000
Zing

ENWRO1sed | Sadiments 158000 187000 172000 18.1

BNWROTwat | Water 'Wet < 2.00 < 2.00 1.00 0000
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7. Spike Recoveries

Analyte Sample Sample Basaia Spike Level Amount " Spike Percent
Number Madrix (pph6) Recoverad | Background | Hecowvery
(pphvis)

AVS
BMWHRDNGED |SodEments Diry In?:am O 10.8 113

Siver
BMWROTsed |Sadiments Diry o] 430 52T 100
BMWROTwWEL | Waber Vet 0.0 45.0 1000 [H iR
» |

AlEminum
BMWHROTsed |SodEments Dry L b i) L] 0080 102
BMNWRDwED | Waber et 10 oo, 0.720 7.0
%]

Arsanic
BMWHROTsed | SodEments Diry L] [t 4.02 [1if]
BMNWROTwWEE | Waber Wt 0.0 214 738 107
%]

Baoron
BMWHROTsed |Sediments Diry Ler ] L] 228 85.1
BMWROTwWEL | Waber Wit 0. 473 200 040
» |

Bariam
BMWROTsed |Sodiments Diry 1 DD |54'.|"[I] |5.I:IE| 275
BNWROTwEL | Waber Wit . ai2 505 102
» |

Baryllium
BMWROTsed |SedEments Dry [t 1120 0020 112
BMNWRDwED | Waber et 10.0 10.2 40.0 102
%]

Calcham
BMWROTsed |SodEments Dy Lt ] Fate i it i) .13 102
BNWROTwWEE | Water Wit D0 L] a2 000
M

Gadmiam
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Analyte Sample Sample Basia Spike Level Amount == Spike Percent
MNumber Madtriox (ppba) Recovered | Background | Hecowery
(pph/%)

BMWROTsed |SodEments Diry HIED 4050 052 00+
BMNWRDwED | Waber et 20.0 0.4 . 102
%]

Cabalt
BNWROTsed |SedEments Diry 1 Oae} Figyi i) 1.11 102
BNWROTwWEE | Water Wit iR 025 40.0 025
M

Ghromium
BMWROTsed |Sadiments Diry Rutitii] i) 4.02 [+ ]
BNWROTwEL | Waber Wit 10 [ 400 [
M

Copper
BMWHROTsed |SodEments Dry Ruliobi] S50 4.18 111
BMNWRDwED | Waber et . 02 0.0 101
%]

Iran
BMWROTEed |SodEments Dy 0. 740 100
BMNWROTwWEE | Waber Wt Pt ii] 2070 135 104
%]

Marcary
BMWHROTsed |Sediments Diry o] 4050 3BT 103
BMWROTwWEL | Waber Wit 1.00 0.os L 01.5
M

Potassium
BNWROTwWEE | Water Wit B ] Bl ] 0230 100
M

Magnaskam
BMWROTsed |Sadiments Diry [ bt i] L] 275 102
BMWROTwWEL | Waber Vet 1D [ i) 0210 [F R
M

Mangansca
BMWROTsed |SodEments Diry S0 |51nmn 351 104
BNWROTwEL | Waber Wat . 0. 1.85 100
u |
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Analyte Sample Sample Basia Spike Level Amount == Spike Percent

MNumber Madtriox (ppba) Recovered | Background | Hecowery
(pph/%)

Molybaienum
BMWHROTsed |Sediments Diry lLri] 10100 21.2 102
BMWROTwWEL | Waber Vet 0. 450 LI R 01.8
M

SinEm
BNWROTwWEE | Water Wit 1D gtbii] 0.0300 -20.0
M

Hickal
BMWROTsed |Sadiments Diry 513 100
BNWROTwEL | Waber Wit 10 065 400 065
M

Phosphorus
BMWROTwWEL | Waber Wit 0. 301 0050 100
M

Laad
BMWHROTsed |Soediments Diry D0 R i) 251 084
BNWROTwEL | Waber Wat 20.0 21.5 8.00 107
M

Sasfur
BMWROTwWEL | Waber Vet 1D [ti)] 0520 050
M

Saleniam
BMWHROTsed |SodEments Dry B0 4850 5.20 07.5
BMNWRDwED | Waber et 20.0 2 4 1. 112
%]

Silcon
BNWROTwEL | Waber Wit EoLii] Ryisiil 130 [t k]
M

Siromtem
BMWHROTsed | SodEments Diry HIED0D s i) 0040 117
BMNWROTwWEE | Waber Wt . 104 0730 7.0
%]

Titanium
BNWROTwEL | Waber Wat LI R 100 111 100
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Anslyte | Sample Sample Basia Spike Level |  Amount ™ Ghike Parcent

Number Maitrix [ppbe) Ascovered | Background | Recovery
(pphis)

M

Vanadm
BNWROTsad |Sediments ory £l ] 40700 258 81.7
BMWROTwEE | Waer Wat Ll o020 10,0 o020
M

Zing
BNWROTsad |Sedimeants Dry 1 eae e Pt et 201 103
BNWROTwEL | Waber Wat i) [ri] 143 o083
M

== For a spike o be A valid measune of method accuracy, this rEtko maust be highar than 1.0,
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8. Reference Materials

Analyie Lab Sample | S.AM. ID Basis Cartified 25% Result Percent
Number Reference | Confidence [pphi™e) Recovery
Valua Intarval
Silvar
10407805 MNIST 1040 Wat O.D07Ta2 O 2S 10.0 131
MESS00SS HAGG MESS- Dy 0.18 0.0 < 1065
3
Aaminum
10407805 HIST 1040 WWat 0052 00015 50.0 on.2
MESS0055 HAGG MESS- |Dry 17100000
3
Arsanic
10407474 HIST 1040 'Wat 002007 O.00041 20.0 007
MESST470 MNAGC MESS- |Dry 212 11 16000 84.0
3
Baoron
10407805 HIST 1040 ‘Wat 03011 O e 260 0.0
MESS005S HNAGG MESS- |Dry 21600
3
Barkam
10407805 MIST 1040 Wat 0148 O e 140 101
MESS00SS HAGG MESS- Dy 268000
3
Baryllium
10407B05 HIST 1040 WWat 00 01 30.1 103
MESS00SS MNAGC MESS- |Dry 23 012 1020 444
3
Calcham
10407805 HIST 1040 'Wat 7045 0.080 7240 103
MESS005S HNAGG MESS- |Dry 13500000
3
Cadmiam
10407474 MIST 1040 Wat 00270 RNt 225 087
MESST470 HAGG MESS- Dy 024 .01 238 o0.2
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Lab Sample | S.AM. ID Basis Cartified 5% Result Percent
Number Reference | Confidence [ppbi™e) Recovery
Value Interval
3
10407805 HIST 1040 What O_E OO0 1 20.0 8.0
MESSBRSS MNAGC MESS- |Dry 14.4 2 12200 847
3
10407805 HIST 1040 ‘Wat 0080 00010 a37.0 05.8
MESS005S HNAGG MESS- |Dry 105 & 20000 28.5
3
10407805 MIST 1040 Wat 0.DB52 0012 B80.0 101
MESSD0SS HNAGG MESS- Dy 33.0 10 31000 0.1
3
10407B05 HIST 1040 WWat 00343 00010 0.0 117
MESS00SS MNAGC MESS- |Dry 000000
3
10410778 HIST 1041d What 150 o018 1500 0.1
MESS0012 MNAGC MESS- |Dry 0001 O e 3.1 102
3
10407805 MIST 1040 Wat 0004 0.y 1040 105
10407805 HIST 1040 ‘Wat 3810 0050 S000 o7.8
MESS005S HNAGG MESS- |Dry 12000000
3
10407B05 HIST 1040 WWat 01215 0011 110 or.0
MESSD0SS HNAGG MESS- Dy 324 12 201000 80.8
3
10407B05 HIST 1040 ‘et 004075 R ] 0.0 5.0
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Analyle Lab Sample | S.AM. ID Basis Cartified 5% Result Percent
Number Reference | Confidence [ppbi™e) Recovery
Value Interval
MESS005S HAGG MESS- Dy 278 o.07 2100 To.8
3
Sodimm
10407B05 HIST 1040 WWat 20035 031 20400 100.
Mickal
10407805 MNIST 1040 Wat 00274 0.8 28.0 102
MESS00SS HAGG MESS- Dy 40.0 2.2 37100 7.1
3
Phosphorus
10407B05 HIST 1040 ‘et < 500
MESSD0SS HNAGG MESS- Dy 1110000
3
Lad
10407474 HIST 1040 What (eli-rgii) O 4 20.7 5.7
MESST470 MNAGC MESS- |Dry 21.1 o7 17500 a2.0
3
Saliur
10407805 HIST 1040 ‘Wat 4100
MESS005S HNAGG MESS- |Dry 1010000
3
Splonium
10407474 MIST 1040 Wat 002100 0051 222 101
MESST4T0 HNAGG MESS- Dy o.y2 0.05 850 110
3
Silcon
10407B05 HIST 1040 WWat 473 o12 Fra0 100.
Stromiem
10407805 HIST 1040 WWat 01242 00T 123 101
MESSD0SS HNAGG MESS- |Dry 120 11 D000 472
3
Titanium
10407B0S HIST 1040 et < 5.00
MESSBRSS MNAGC MESS- |Dry 14500
3
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Analyle Lab Sample | S.AM. ID Basis Cartified 5% Result Percent
Number Reference | Confidence [ppbi™e) Recovery
Value Interval
Tot. Oganic Garbon
270217 HIST 2702 FParcant 327 2040 B0.0
Vanadiam
10407805 HIST 1040 Wal 001200 O eI 10.00 Tr.o
MESSBRSS MNAGC MESS- |Dry 243 10 B0100 28.4
3
Zinc
10407805 HIST 1040 ‘Wat 00532 0011 50.0 105
MESS005S HAGG MESS- Dy 150 8 134000 [ig ]
3
S.R.M Names
SRM ID SRM Mame
HIST 1840 Watar
HIST 1041d Marcury in Waber
HIST 2702 Marine Sadiment
NAGG MESS-3 Marine Sadiment
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10. QAQC Summary

1. Procedural Blank Summary
Procedural Blank Summary of Blank Equivalent Concentration (BEC) Data
Within a lab sample malrix, thers must be three of mone Blank results for A givan analybe in ordes o genaraie 8 report.

10.2. Duplicate Summary
Duplicate Summary of Relative Percent Difference (RPD) Data
within a lab sampla matrx and concentraiion rangs, Thare must be three or more Duplicate results for a gven analyla in arder o genanmie
B report.

10.3. Spike Summary

Spike Summary of Percent Recovery (PR} Data
Within a lab sample malrix, there must be three of mone Spike results for A givan analybe in ordes o generaie & report.

10.4. SRM Summary

Standard Reference Material Summary of Percent Recovery (PR) Data
Wihin an SAM ID, thare must be three or more Recovarnas Tor 8 given analyta in order to genarate a report.
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11. QA/QC Anomalies

1. Blank Frequency Anomalies

The required raambar of bisnk analyces Wers pariomeed.

11.2. Duplicate Frequency Anomalies

Thie required numbar of duplicate analyses wera parformed.

11.3. Spike Frequency Anomalies

The required number of spike analyses ware parfomed.

11.4. Reference Material Frequency Anomalies

The required number of Standard Aelerance Malarial Bnalyses wane pericmmed.

11.5. Mass Spec Frequency Anomalies

Mo Gartamate, O, or OF data e:xsts in this set of results; tharehore, the anomaly test was ot performed.

11.6. Limit of Detection Anomalies

Limits of Detection ware within the contract requirements with the following e:xcaplions.
Analyte Sample Lab Matrix = CRDL Basais Accaptable LoD See QANQC
Number (ppma) To [ppmi¥e) {ppmi™a) Hole No.
Phasphorus BHWHTD Water 0005 Wat 00150 0.0500 1
Fhosphorus BHWHTID Water 0005 Wal 00150 0.0500 2
Vanadnam BMWRO1Twat |Water Reliig) Ly O 00D 0.01 00 a3
Varadnem BHWHD Water 0001 Wl LL i) 0.0100 4
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Limits of Detection were within the contract requirements with the following e:xcaplions.
Analyte Semple | LabMatrix | *CRDL Basis | Acceptable LoD See QA/QC
Number (ppma) To [ppmi¥s) [ ppmi™a) Hole No.
Vanadnem BHWROwalM |Watar 0.001 Wt 0300 0.0100 5
WVanadnam BHNWROOwWaIM |Water 0.0 et Rl i) 0.0100 L+]
Vanadnem BHWROZtwat | wWatar 0.001 Wt 0300 0.0100 7
Vanadnam BMNWROShaEt | Water 0001 Wat X i ii] 0.0100 a8
WVanadnam BHNWROTwalM | Water 0001 et O DeIC0eD 00100 o
Vanadnam BHWHROHaat | Water 0001 Wat Rl i ii] 0.0 00 0
Vanadnam BHWROSwWaIM | Water 0001 et O DeICT0e 00100 1
Vanadnem BHWROOhwat  |wWatar 0.001 Wt 0300 0.0100 12
Vanadnem BHNWRHRTD WWater 0001 Walt X i) 0.0100 13
" GROL = Gontract Required Deleciion Limit
11.7. Blank Anomalies
| Procadural Biank analyses wore soceptabla.
11.8. Duplicate Anomalies
Al duplicate results were within normal limits with the following e:xcaplions.
Analyle Sample Lab Matrix | LOD Mean |Inilial Result | Duplicate Relative See QANC
Number ppmi% Result |Percent Diff.| Hofe No.
Ppm™
AVE BMNWRIZ2sed |SoiiSediment (225 205 151 30.3 14
Bariam BMWRO1sed |SoiiSediment |0.100 48.0 a0.7 35.7 13
Baryllium BMWRO1sed |SoiiSediment |0.0483 157 1.04 21.1 i@
Titankmm BMWRO1sed |SoiiSediment |0.0005 140 248 3a.7 20
Iran BMNWRO1sad |SoifSediment |4.83 16100 20200 220 18
Magnaskam BMWRO1sed |SoivSediment |1.00 2100 2770 23.4 10
Coppar BMWRO1ssd |SoiVSadiment |0.103 171 21.4 223 17

11.9. Spike Anomalies
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All spike results wers within normal Bmits with the following sxcaplions.
Analyte Sample Number Lab Matrix Sampl | LOD | Spike | Spike % |Spike/| See
a ppmi®% | Result | Level | Recov | Backgr| QAMQC
Rasult ppmi% (ppmie | ery ound | Mote
ppmM Hao.
Bariam BHNWRO7ead Soil'Sadiment 23.3 0. 10D 83a.0 100 7.5 5.08 gl
11.10. S.R.M. Anomalies
Al SAM results ware within normeal limits with the following exceptions.
Analyte S A.M. ID Cartified B5% LoD Result %% Recovery | See QAMC
Value Confidence (ppm9a) (ppmi®o) Hote No.
Interval
CGhromium MAGC MESS- |105 4.00 0105 200 2B8.5 22
3
S.R.M Names
SHAM 1D SAM Name
MNRCG MESS-3 Marie Sadimeant

11.11. QA/QC Notes

QAMQC Note Number and Commenta

1 and 2. Thass LODS ware highsr than the ECOMS defawll. Analysis by IGP with opfical emission spactroscopic detection
frequently results i higher detaction Emits. This should not affsct the inberpretation of the remaindsr of the samples.
This analyls s not part of the suits of metals ordinarily provicsd.

3-13. Thase LODs were higher than the EGDMS default. Analysis by IGP with oplical emission spectroscopic dataction frequantly
rasults i higher detection Emits. They are acceptabis.

14-21. The variability of these duplicate analysss was high. This is Bkely dus o mhomogeneity in the samples which can result in
"ot spots”. High variability is frequently seen in soil'sadiment samples. Positive rasults can be considerad estimates.

22 Gr s an alameant that has a substantial fraction buried within the mineral lattics of ssdiment samplas or which is ganarally not
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sasily dissolved by nitric acidMydrochionc acid digestion. The median value for Cr recovery for NAGG MESS-3 using strong acid
digastion is 28% [n=10). Tha 28.5% recovary is comparable 1o ofher results for the digestion mathod used.

Judy Bischoff, Ph.D.
Branch Chief, AGF
2-4-08

Additional Lab Gommeants from TERL:
Sadimant spiking solution does not contain F, 5, or Ti. Spike recovery calculations for thess alemsants will fall. These sksmants ang

et required, bat ane provided at no cost o the sarice.
Eob Taylor
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12. Analytical Methods
Below are the analytical metheds used by TERL to produce the results included in this report.

| Method Codes: |ucuzuu5

Lab Matrix Analyte

Method Code: D02

LABORATORY: Trace Elament Racaarch Labaratony

Digestion of 50il and sedEmant.

by VArious iemic spactroscopy methads. Wat sediment is homogenized in its containes, and an aliquot i freeze dried and
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hmogenized to & fing powder. Approximatsly 0.5 g of prwdared sediment i weighed inio a tall fomm beakar and 10 mil of Agqua
Aagia (1:4 vv HNO3:HCI) are added. The vessal is heated on & hot piate for 2 hre., with swirling, repositioning, and finsing of the
beakar walls (it necessary) at 1 hr. Samples are then transfarred inio centrifuge tubes and diuted o & final volkame of 30 mi with
distiled deionized walsr. Thay are Spun io safiie paricles and ranslemad 10 1 oz polyethyians bolles. for siorage Ukl Analysis.
The sampies are then dilutad 85 necessary and analyzed for race medals by vanous TERL analytical methods.

Method Code: 005

LABORATORY: Trace Elament Racaarch Labaratony

Analysis of race metals by inductively coupled plasma

Liquid sampies are nebulized and the reculting serosol i franspored o the piasma torch. Bement-specific Siomic-e amEsskn
spacira are produced by A induciivaly coupled argon plasma. The spacira are disparsad by A grating spectromeadar, and the
miensities of tha lines are monitored by photomuliplier tubes or 50l siate detectors. Samples are quantitated by comparison with
extemal standards. One of more irlemal standards may be incoporated o compsensats hor physical eifects resulting from VESCOSIty
and varying levels of tolal dissolved solids in the samples. Background cumection ie required and is measured adiacant 1o analyis
NeE 0N SAMpISE during analysis.

Method Codes: ooz 018
Lab Matrix Anaslyte
SoiSadiment ATEBnE
Cadmium
L
Salanium

Method Code: 002

LABORATORY: Trame Elament Resaarnch Lahoraton”
Digestion of 5oil and sedEmant.

by VArious iumic spaciroscopy methods. Wat sediment is homogenized in its contaiver, and Gn aliquot i freeze dried and
hmogenized to & fing powder. Approximatsly 0.5 g of powdared sediment i weighed inio a tall fomm beakar and 10 mil of Agqua
Asgia [1:4 viv HNOSHGI) are added. The vessal is heated on & hot piate for 2 hre., with swirling, repositioning, and rinsing of the
beakar walls (i necessary) at 1 hr. Samples are then transfarred inio centrifuge tubes and diuted io & final volhame of 30 mi with
distiled deionized walsr. They are spun o safiie paricles and ranslemad 10 1 oz polysthylans bolles for slorage url Analysis.
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The sampias are then dilutad as necassary and analyzed for trace maials by vanous TERL analytical mathods.

Method Code: 016

LABORATORY: Tracs Elamant Ressarch Laboratory

Analysis of trace metals in water samples by inductivaly
coupled plasma-mass spectroscopy (IGP-MS).

Concentrations of trace alaments in water samplas are datermined wilth an atomic spectroscopy mathod that relies on ionization of
SAMps constituents i a high tempearature argon plasma and saparation of positively-chargsd ions on the basis of thair
mass:charge ratios (mz) by a quadnisnie mass spactrometer. The method offers extramaly low detection limits but is subjsct to
niarferancas from atomic and modscular ions having valuss within 1 AMU of the target ions. Sampls preconcantration and matrix
slmination sometimas eliminate thess problams, along with those resulting from high total dissolved solids.

Msthod Codes: on3 007

Lab Matrix Analyte

Method Code: 002

LABDRATORY: Tracs Elament Rassarch Laboratory

Digastion of water, soi, sadimeant, and biclogical tissua
for marcury analysis.

Bafora samplss ans analyzed by the CVAAS methad in wse in this laboratory, the marcury is converted to the Hg2+ form.  Mercury
s digastad by a modified varsion of EFA method 245.5 and 245.0. Sadiment and tissws samples can be analyzad aither freeza
dniad or on A wet basis. Ssdiment samples are homoganized by mixing before subsampling, whils tissus samplas are
nomaogaenized in the cniginal sample contamers sither after fresze drying or with a Tekmar Tissumizar and subsampled. Samplas
ars digasted with nitnc acid, sulluric ackd, poiassium parmanganats, and polassium parsullats in pofypropyians tubses in A water
bath at 0005 . Bafore analysis, hydroxylaming hydrochionds ie added fo reduce eXcass parmanganate and the samplas are
brought o volume with distillad-daionized waber.

Method Code: 00T

LABDRATORY: Tracs Elament Rassarch Laboratory

Analysis of marcury by cold-vapor atomic absorption
speciroscopy (CVAAS)
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In this procedurs, divalant mercury (Hg++) in aqueous samplas (digests of water, tissws or sadiment samples) & reduced 1o the
slamantal state (Hgo) by a strong reducing agent (stannous chionds). Gassous Hgo enters the sweep gas and is introduced nio
an atomic absorption cell, whers light producad by 8 marcury vapor lamp i absorbed by the free Hg atoms. Mercury in the sample
s detarminad by comparing kght absorption of the sample with that of extemal calibration standarnds.

Msthod Codes: oo+ 005

Lab Matrix Analyte

Water Sihar

Aduminuem

Boron

Barium

Baryllium

Calcium

Ciobalt

Chromium

Goppar

Iron

Potassium

Kagnasium

langanase

Kialyboenum

Sodium

Micksl

Phosphorus

Sulfur

Silican

Stronfium

Titanium

Vanadium

Zinc

Method Code: D04
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LABORATORY: Trace Elament Resaanch Lahoratony

Digestion of water sampilas for "lotal recoverable™ metals
[other than mercury).

\Water samples are digasted for two howrs at 85 degrees Centigrade in polyethylene containers with ultrapure nitric and
hydrochlonc acids. Acid strangih, on a8 volvol basis, is 1% HCI and 0.5% HHO3. Sampls aliquols for digestion ane taken after
vigorous shaking o assune resuspension of solids that may have seitied. The onginal sample must have had precervative sdded
{usually HHO3) in order o ensure that metals do not adhare to the walls of the container.

Method Code: 005

LABORATORY: Trace Elament Resaarch Laboraton

Analysis of irace melals by inductively coupled plasma

Liquid sampies are nebulized and the resulting aerosol i transporied io the plasma torch. Blement-specific atomic-ine amission
Specira are produced by 8 inductivaly coupled argon plasma. The spectra are disparsed by 8 grating spectromedsr, and the
iniensities of the lines are monitored by photomultiplier tubes or solid state deteciors. Samples Are quantitated by comparisan with
axbemal sStAndards. e o more irbemal standands may be incorporated o compsensate hor physical sfects resulting from Viscosity
and varying levels of tolal dissolved solids in the samples. Background comection is required and is measured adiacent to analyis
NGE on EAMpIas during analysis.

Method Codes: oo+ oo
Lab Matrix Analyts
Water Arsanic
Cadmium
Laad
Salanium

Method Code: 004

LABODRATORY: Trace Elament Rasaarch Laboratorny

Digestion of water sampilas for "lotal recoverable™ metals
[other than mercury).

\Water samples are digasted for two howrs at 85 degrees Centigrade in polyethylene containers with ultrapure nitric and
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Iyydrochionc acids. Ackd strangth, on & vol-vol basis, is 1% HCI and 0.5% HNO3. Sample aliquolts for digestion are takan after
vigorous shaking o SEEANe FEEUSPEnsien of solids that may have seitied. The onginal sample Must have had precervative sdded
{usually HMO3) in order o ensure that metals do not adhane 1o the walls of the contaiver.

Method Code: 016

LABORATORY: Trace Elament Racaarch Labaratony

Analysis of race metals in waler sSamples by nductivaly
coupled plasma-mass speciroscopy (MCP-MS).

Concentrations. of irace alaments in waber samples Are dalarmined wilth an Siomic speciroscopy meathod that relles on ionization of
SEMple CONSHUEts i A high temperahre Argon plasma and saparEion of positively-changed ions on the basis of thair
masscharge ratios (mcz) by & quadngsnie Mass spaciremeter. The method oflers: extremaly low detection limits but is subject 1o
mniBferences from aiomic and molecular ins having valuss within 1 AMU of the target ions. Sampla preconcantration and matrix
elimination can sometimes aliminats theee problams, along with thosa resuliing from high total diseshved solids.

Method Codesa: o1
Lab Maetrix Analyte
Soll/Sadiment (Grain Size-Clay
‘Grain Size-Sand
Grain Size-Silt

Method Code: 011

LABORATORY: Trace Elament Resaanch Lahoratony

Analysis of grain size distibution in soll and sedimant samples (GS).

This method incorporates wet-sisving and the pipette method to separate soll and sediment samples into sand, sit, and clay size
fractions. A 0.0825 mm sieva is used io collect the sand fraction, which is dried and weighed. Material passing the sigve is diluted
o volumea and at given times, small volumes of Suspension ane withdrewn, evaporabed, and he residue weighed. Values are
exprassad as percant of tha dry sample on & weighi-weight basis.
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Mothod Code: 013

LABORATORY: Trace Elament Resaarch Laboratony

Analysis of acid-volatile sulfide in soils and sediments (AVS).

Determination of the quaniily of acid volatile sulfide is part of & lechnique that has beaen developed to predict the bicavailability of
metals in gediment. This approach i based on the recegnition that many metal sulfides are extremaly insoluble, and that formation
of solid-phase sullides in anoxic sedimants may control the availability of metals o organisms. AVS, defined a5 sullides that are
corveried o H2S upon exposure o 1N HG &t room temperatunse for 1 howr, i delermined by releasing sulflide from ol and
sediment particles with HCI, trapping hydrogen sulfide gas in a base, and measuring it by colofimetry. It is critical that samples to
e analyzed for AVS are collecied without a headspace and subsampled under an inert aimosphers in order to prevent oxidation of
AVS by Simosphedic oxygen.

Method Code: 014

LABORATORY: Trace Elament Rasaarch Laboratony

Moishure content of sadimant, soil, and HEEUE SAMPIGS.

Muoisture content is detamined by weight loss upon freaze-drying. and is expressed as waight parcent of the onginal wet sampla.
Dapending upen sample size, either the whole sSample or 8 reprecentative aliquot is frozen and then dried under vacianam until &
constant weight is attained. Samples are prapared and dried using plastc matenals, whenevar possible, In order o minimize
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Lab Matrix Analyte

SodSadiment Marzury

Method Code: 024

LABORATORY: Trace Element Ressarch Laboratory
Datermmination of mencury in tissus and sedimant
Datsrmination of mercury in tissus and sediment samplas by decomposition, trapping, and atomic absorption. Total menoury is

datarminad in wat or dry sampéss by combaestion in a stream of oygen, trapping on a gold column, relsase by elsctrotharmal
neating, and analysis by atomic absorption. Mercury is reported in ppm on either a wet or dry weight basis.

Method Codes: o2

Lab Matrix Analyte

SodSadiment Tof. Organic Carbon

Method Code: 020

LABORATORY Tracs Elamant Ressanch Laboratory

Datermination of carson, nifrogen, andior stable G and M isotopes by isofope ratio mass spactroscopy

Siable istopss of G and M, a5 well a5 G and M content, ars determined by sotops ratio mass spectroscopy. Samplas are
combustad under oxygen, converting G fo GO2 gas and M to M2 gas. Ratios of the GO2 and N2 speciss are determined on a
multicollactor sobops ratio mass spectrometsr. Values are reported as "delta 136" and “daita 15N°, in "par mil* (parts par
thousand”, relative to the PDB standard for G and air for M. Inorganic species can be removed by wapor acidification prior to
analysis i ordar 1o Measwrs only organic spscies.
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1. ECDMS Analytical Results Report 8/3/2010

Catalog Number Purchase Order Lab 1D Catalog Submitier ECDMS
Number Usar 1D
S020120 D4420-07-Y 805 MSGL Guy, Chris - Annapolis, MD rsate
Caltalog Title Little Blackwater Fiver Sadiment Triad Study Y1 2
Lab Mame: Mississippi State Ghemical Lab
DEQ Project IC: Sh42
DECQ Project Tile EfMacts of Urban Sprawl on Sadiment, Surface Walar, And Biota in the Litls Blackwater
Rivar, Biaciowatar Mational Wildlite Refuge, Dorchester County, Maryland

Hotes, Symbole and Abbrevialions Usad

Based on the report options selected the report should e primed in landscape mode

HNotes, Symbols and Abbreviations Lised

The foliowing may appear before 8 reporied result (B.g. < 1234).

< - |Less Than symbaol indicates that the aciual result is less than the reponed delection limit
» - Greater than symbol indicales that the actual resull is greatar than the reponed result.

Al resulls are reporied a5 3 significant digits.

Al resulis are reporied as parts per bilion (ppb), or percant, unless otherwise nobtad.

1. Integrity Report

Lab Aeceipt Date  |07/132007 Lab Approval Date | 08/24/2007

Catalog Problems

No problems raporbed

Problem Resolulion

We received these samples with no PO. The approval data is the date we receivad the PO.
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2_ Bulk Data

Sample Number Sample Matrix Sample Weight [grama) Parcent Moisture
SENWROsed Sadiments 247 a7.4
MBNWROZRad Sadimants 270 85.7
2ENWROG=6d Sadimants 354 8+.0
HBNWRD4=ed Sadimants 333 84.7
HBHNWROS=ad Sadimants 344 5.4
SENWRO0sed Sadiments 255 86.1
MBNWROTzed Sadimants 225 84.3
SENMACwalD Watar 4000
HBNWRO wats Watar 4000
2BNWROZwWalC WWater 4000
HBNWROGwalT Water 4000
HBHNWROSwWalD Water 4000
SENWROOWaID Watar 4000
HBNWROTwWalD Watar 4000
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4. Contaminant Concentrations

Analyte Sample | Sample Matrix | Dry Weight | DL Dry Weight | Wat Waight DL Wet
HNumber (ppb) (ppb) (pph) Waight (pphs)
1.0.7-Trimatry-naphinaiens
ZBENWRO0NSed | Sediments < 5.00 5.00 < 0.030 0.030
ZBNWROZEed | Sediments < 5.00 5.00 <0715 0715
ZBNWROSsed | Sediments < 5.00 5.00 <0770 0770
SBNWRMsed | Sediments < 5.00 5.00 < 0.705 0.705
PBNWROSsed | Sediments < 5.00 5.00 < 0.730 0.730
SBNWR0Osed | Sediments < 5.00 5.00 < 0.505 0.505
SBENWROTsed | Sediments < 5.00 5.00 < 0.785 0.785
DENMAMWETD | Watar < 0.0500 0.0500
IENWROTWSID | Watar < 0.0500 0.0500
ZENWROZWAD | Watar < 0.0500 0.0500
ZENWROSNAID | Watar < 0.0500 0.0500
ZENWROSWAD | Watar < 0.0500 0.0500
ZENWROOWAD | Watar < 0.0500 0.0500
SENWROTWAND | Watar < 0.0500 0.0500
1-methyinaphihalans
SBNWROSed | Sediments < 5.00 5.00 < 0.030 0,830
SENWROZsed | Sediments < 5.00 5.00 <0715 0715
SBNWRO3sed | Sadimants < 5.00 5.00 <0770 0770
IBNWRMSed | Sediments < 5.00 5.00 £0.705 0.705
ZBNWROSsed | Sediments < 5.00 5.00 < 0.730 0.730
ZBNWR00sed | Sediments < 5.00 5.00 < 0.505 0.505
ZBNWROTsed | Sediments < 5.00 5.00 < 0.785 0.785
PENMAMwWEND | Watar < 0.0500 0.0500
SENWROTWSND | Watar < 0.0500 0.0500
SENWROZWAND | Watar < 0.0500 0.0500
SENWROSWAND | Watar < 0.0500 0.0500
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
2BMNWRDSwWEND | Walar < 0.0500 LS00
2BMNWRDWETD | Walar < 0.0500 LS00
2BMNWRDTWAD | Walsr « 0.0500 0unS00
1-{methyiphanantinens
2BNW R0 5ed Sadiments < 3.0 5.00 < 0.030 0uE30
2BMNWRD2sed Sadiments < 3.0 5.00 <075 0713
2BNWR03sed Sadiments o000 5.00 o02q o
2BNWRAMEad Sadiments 130 5.00 1.00 oFas
ZBNWR0Ssa Sadiments 1000 5.00 140 0730
IBNWRD0sad Sadiments B.00 5.00 00s2 0505
2BNWROT e Sadiments < S 5.00 < 0.785 0ras
2BMNMAMWETD | Walar < 0.0500 LS00
2EMNWRDTwWAD | Walsr « 0.0500 0unS00
2EMNWARD2wWAD | Walsr « 0.0500 LS00
2BMNWRADSwAD | Walsr < 0.0500 QLS00
2BMNWADSwWAtD | Waler < 0.0500 QoS00
2BMNWADOwWAID | Waler < 0.0500 QoS00
ZBNWROTWEND | Waler < D.0S00 0unsD0
2 o-dimettyinaphthalens
IBNWRD sad Sadiments ouD0 5.00 113 0LE30
2BNWRO2se0 Sadiments ounon 5.00 0858 L1y B
2BNWR0Gse Sadiments < S 5.00 < 0.770 o
2BNWRDMEa Sadiments .00 5.00 1.07 0ras
2BNWRDSsad Sadiments B.00 5.00 1147 0730
2BNWRD0se Sadiments < 3.0 5.00 < 0.505 [ 5T
ZBNWROTsad Sadiments < 500 5.00 < 0785 0.7ES
2BNMAMWAID | Walsr < 0.0500 QoS00
ZBNWROTWEND | Waler < D.0S00 0unsD0
ZBNWR0ZWETD | Waler < D.0S00 0unsD0
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (ppb) {pph) Waight [pph)
SBNWROSwaND | Watsr « 0.0500 0.0500
DBNWROSWSND | Watsr « 0.0500 0.0500
ZBNWROGNED | Walsr « 0.0500 0.0500
ZBNWROTWEID | Walsr < 0.0500 0.0500
2-methyinaphthalens
ZBNWROIsed | Sediments 5.00 5.00 0.030 0,030
ZBNWROZsed | Sediments < 5.00 5.00 <0715 0715
ZBNWAO3sed | Sadiments < 5.00 5.00 < 0.770 0770
ZBNWFAMsed | Sadiments < 5.00 5.00 < 0.705 0.705
DBNWAOSsed | Sadiments 5.00 5.00 0.730 0.730
DBNWROOsed | Sadiments < 5.00 5.00 « 0.505 0.505
DBNWROTsed | Sadiments < 5.00 5.00 « 0.7B5 0.785
ZBNMRAMwaELD | Walsr « 0.0500 0.0500
ZBNWROTwaND | Walsr < 0.0500 0.0500
ZBNWROZwaID | Walsr < 0.0500 0.0500
ZBNWROSwWAID | Waler < 0.0500 0.0500
ZBNWROSwaID | Walsr < 0.0500 0.0500
ZBNWROOWSID | Watsr « 0.0500 0.0500
ZBNWROTWEID | Waltsr « 0.0500 0.0500
Benzo(a)janthwacens
SBNWROIsed | Sadiments 240 5.00 a0 0,830
DBNWROZsed | Sadiments 10.0 5.00 143 0715
JBNWRO3sed | Sadiments 10.0 5.00 154 0770
ZBNWRMsed | Sadiments o0 5.00 0.33 0.705
ZBNWROSsed | Sadiments 10.0 5.00 277 0.730
ZBNWAOOsed | Sadiments 23.0 5.00 274 0.505
ZBNWROTsed | Sediments 240 5.00 377 0.785
ZBNMAMwaELD | Watsr « 0.0500 0.0500
ZBNWROTwatD | Watsr « 0.0500 0.0500
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D-162

Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
2BMNWRD2wWEND | Walar < 0.0500 LS00
2BMNWROSwWETD | Walar < 0.0500 LS00
2BMNWRDSwWAD | Walsr « 0.0500 0unS00
2BMNWRDWEID | Walsr « 0.0500 LS00
2BMNWARDTWAD | Walsr < 0.0500 QLS00
C1-Fluoranthenss & Pyranes
2BNW RN sed Sadiments 400 10.0 17 120
Z2BNWR02sa0 Sadiments 1000 10.0 272 143
Z2BNWR0Ssad Sadiments 1000 10.0 240 154
IBNWRDMsad Sadiments 58,0 10.0 857 153
2BNWROSEe Sadiments 250 10.0 305 140
2BNWRD0se Sadiments < 100 10.0 <110 110
2BNWROTsa Sadiments 15.0 10.0 2230 157
2BNMADWATD | Walsr « 0.500 0500
2BMNWARDTwWaAD | Walsr < 0.500 0500
2BMNWAD2waAtD | Walsr < 0.500 0300
2BMNWRADSwAID | Walsr < 0.500 0300
ZBNWRO0SWETD | Waler < 0500 U]
ZBNWROETD | Water < 0500 U]
IBMNWRDTwabD | Walsr < 0.500 0.500
C1-chiysanss
2BNWROA sad Sadiments 1200 10.0 151 120
2ENWRD2se0 Sadiments o5.0 10.0 030 143
2BNWRDGsad Sadiments < 100 10.0 < 1.54 154
2BNWRDMEad Sadiments 200 10.0 3.0 153
ZBNWR0Ssa Sadiments < 100 10.0 < 1.40 140
2BNYWRD0sed Sadiments < 10.0 10.0 < 1.10 110
ZBNWROTsad Sadiments oo 10.0 104 157
ZBNMAWATD | Waler < 0500 U]
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (ppb) {pph) Waight [pph)
SBNWROTwaND | Watsr « 0.500 0.500
DBNWROZwaND | Watsr « 0.500 0.500
ZBNWROSwaTD | Walsr « 0.500 0.500
ZBNWROSWSD | Walsr < 0.500 0.500
ZBNWROOWSID | Walsr < 0.500 0.500
ZBNWROTWAID | Walsr < 0.500 0.500
C1-dibenzothiophenas
Z2BNWAD sad Sadiments < 100 10.0 < 1.20 120
Z2BNWR02sa0 Sadiments < 100 10.0 < 1.43 143
JBNWAO3sed | Sadiments < 10.0 100 <154 154
DBNWRMsed | Sadiments < 10.0 100 «153 153
DBNWAROSsed | Sadiments < 10.0 100 «1.40 140
JBNWROOsed | Sadiments < 10.0 100 £1.10 110
ZBNWROTsed | Sadiments < 10.0 100 €157 157
ZBNMAMwELD | Walsr < 0.500 0.500
ZBNWROTwarD | Walsr < 0.500 0.500
ZBNWROZwaTD | Waler < 0.500 0.500
ZBNWR0GWETD | Waler < 0500 U]
ZBNWRO0SWETD | Waler < 0500 U]
DBNWROOwaND | Waltsr « 0.500 0.500
DBNWROTWEND | Watsr « 0.500 0.500
C1-uorenss
ZBNWROIsed | Sadiments < 10.0 100 £1.00 120
ZBNWROZsed | Sadiments < 10.0 100 <143 143
ZBNWRO3sed | Sediments 11.0 100 1.00 154
2BNWRAMEad Sadiments < 100 10.0 < 1.53 153
ZBNWROSsed | Sediments < 10.0 10.0 <1.40 140
Z2BNWR00sa0 Sadiments < 100 10.0 <110 110
ZBNWROTsad Sadiments < 100 10.0 < 1.57 157
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D-164

Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
2BMNMAMWETD | Walar < 0.500 0500
2BMNWROTWEND | Walar < 0.500 0500
2BMNWRD2wWAD | Walsr « 0.500 0500
2BMNWRDGwWAID | Walsr « 0.500 0500
2BMNWADSwWAD | Walser < 0.500 0500
2BMNWADOwWAID | Waler < 0.500 0300
2BMNWADTwWAD | Walsr < 0.500 0300
C1-naphihalenss
Z2BNWAD sad Sadiments < 100 10.0 < 1.20 120
IBNWRDZsed Sadiments < 100 10.0 <143 143
2BNWR0Gse Sadiments < 100 10.0 < 1.54 154
2BNWRIMEa Sadiments < 100 10.0 <153 153
2BNWRDSsad Sadiments = 100 10.0 < 1.40 140
2BNWRD0sa Sadiments < 100 10.0 < 1.10 110
2BNWRDTsed Sadiments < 100 10.0 < 1.57 1a7
2BNMAMWAID | Walsr < 0.500 0300
2BMNWADTwatD | Walsr < 0.500 0300
ZBNWR0ZWETD | Waler < 0500 U]
ZBNWR0GWETD | Waler < 0500 U]
IBMNWRDSwaD | Walsr < 0.500 0.500
2BMNWRDWETD | Walar < 0.500 0500
2BMNWROTwWEND | Walar < 0.500 0500
C1-phananifmenas
2BNW R sad Sadiments 40,0 10.0 3.4 120
2BNWRD2s80 Sadiments < 100 10.0 < 1.43 143
Z2BNWR0Ssad Sadiments 240 10.0 350 154
2BNWRMeed Sadiments o3.0 10.0 o 1533
ZBNWR0Ssa Sadiments 320 10.0 .00 140
Z2BNWR00sa0 Sadiments 300 10.0 4.8 110
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
ZBNWROTSed | Sadiments <100 10.0 <157 157
ZENMAMWETD | Watar < 0.500 0.500
ZENWROTWAID | Walar = 0.500 0.500
ZENWROZWAID | Walar < 0.500 0.500
ZENWROSWAID | Walar < 0.500 0.500
ZENWROSWAID | Walar < 0.500 0.500
ZENWROOWSID | Walar < 0.500 0.500
ZENWROTWAD | Watar < 0.500 0.500
C2-CiMysanas
ZBNWRMsed | Sediments 40,0 10.0 580 120
ZBNWROZSed | Sediments B0 10.0 400 143
ZBNWROSsed | Sediments <100 10.0 <154 1.5%
ZBNWRMsed | Sediments 230 10.0 352 153
ZBNWROSsed | Sediments 1000 10.0 277 140
ZBNWROOSed | Sediments 1000 10.0 110 1.10
ZBNWROTSed | Sediments <100 10.0 <157 1.57
ZENMADWEND | Walar < 0.500 0.500
ZENWROTWAD | Watar < 0.500 0.500
ZENWROSWAD | Watar < 0.500 0.500
SENWROSwAD | Walar < 0500 0.500
SENWROSWATD | Watar < 0.500 0.500
SENWROGNATD | Watar < 0.500 0.500
ZENWROTWAID | Walar = 0.500 0.500
C2-dibenzothiophenas
ZBNWRONSed | Sediments <100 10.0 <1.20 120
ZBNWROSsed | Sediments <100 10.0 <143 143
ZBNWARO3sed | Sediments <100 10.0 <1.54 1.5%
ZBNWRMsed | Sediments <100 10.0 <153 1.53
ZBNWROSsed | Sediments <100 10.0 <1.40 1.40
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D-166

Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
ZBNWRO00Sed | Sadiments <100 10.0 <110 1.10
ZBNWROTSed | Sadiments <100 10.0 <157 157
ZENMAMWEND | Walar = 0.500 0.500
ZENWROTWAID | Walar < 0.500 0.500
ZENWROSWAID | Walar < 0.500 0.500
ZENWROGWAID | Walsr < 0.500 0.500
ZENWROSWAID | Walar < 0.500 0.500
ZENWROOWAD | Watar < 0.500 0.500
ZENWROTWAD | Watar < 0.500 0.500
C2-oranes
ZBNWRMSed | Sadiments <100 10.0 <1.20 120
ZBNWROZSed | Sediments <100 10.0 <143 143
ZBNWARO3sed | Sediments =100 10.0 =154 154
ZBNWRMEed | Sediments <100 10.0 <153 153
ZBNWROSsed | Sediments <100 10.0 <1.40 140
ZBNWROOsed | Sediments <100 10.0 <110 1.10
ZBNWROTSed | Sediments <100 10.0 <157 1.57
ZENMAMWED | Watar < 0.500 0.500
ZENWROTWAD | Watar < 0.500 0.500
SENWROZwatD | Walar < 0500 0.500
SENWROSWATD | Watar < 0.500 0.500
SENWROSWATD | Watar < 0.500 0.500
ZENWROGNAID | Walar = 0.500 0.500
ZENWROTWAID | Walar < 0.500 0.500
G2-naphthalenas.
ZBNWROSed | Sediments 220 10.0 277 120
ZBNWROZsed | Sediments 1000 10.0 1.43 1.43
ZBNWROSsed | Sediments 140 10.0 210 1.5%
ZBNWRMsed | Sediments 1000 10.0 245 1.53
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
ZBNWROSsed | Sadiments 20.0 100 202 140
ZBNWROOsed | Sadiments 120 100 143 1.10
ZBNWROTsed | Sadiments 13.0 10.0 204 157
ZBNMAMWEID | Watar < 0.500 0.500
ZBNWROTWAND | Water < 0.500 0.500
ZBNWROSWAND | Water « 0.500 0.500
ZBNWROSWAND | Water « 0.500 0.500
ZBNWROSWSID | Walsr < 0.500 0.500
ZBNWROGNAID | Walsr < 0.500 0.500
ZBNWROTwaND | Walsr < 0.500 0500
C2-phanamthrenas
ZBNWROsed | Sadiments 33.0 100 410 120
ZBNWROZsed | Sadiments =100 10.0 £1.43 143
ZBNWARO03sed | Sadiments 24.0 10.0 3o 154
ZBNWAMMEed | Sadiments 50.0 100 857 153
ZBNWAOSEed | Sadiments 240 10.0 350 140
ZBNWA00sed | Sadiments .0 10.0 3.00 1.10
ZBNWROTsed | Sadiments 10,0 10.0 157 157
ZBNMAMwWELD | Walsr < 0.500 0.500
ZBNWRIHwaD | Walsr < 0.500 0500
ZBNWROZWSND | Watsr < 0.500 0.500
ZBNWROSWSND | Watsr < 0.500 0.500
ZBNWROSWSND | Watar = 0.500 0.500
ZENWROGNETD | Water < 0.500 0.500
ZBNWROTWAND | Water < 0.500 0.500
G3-chrysanes
ZBNWADIsed | Sadiments < 10.0 10.0 <1.20 120
ZBNWROZsed | Sadiments < 10.0 10.0 < 1.43 143
ZBNWRO3sed | Sadiments < 10.0 10.0 <1.54 154
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
ZBNWRMMEed | Sadiments <100 10.0 <153 153
ZBNWROSsed | Sadiments <100 10.0 <1.40 140
ZBNWROOsed | Sediments =100 10.0 =110 1.10
ZBNWROTSed | Sediments <100 10.0 <157 157
ZENMAMMWEID | Walar < 0.500 0.500
ZENWROTWAID | Walar < 0.500 0.500
ZENWROISWAID | Walar < 0.500 0.500
ZENWROSWAD | Watar < 0.500 0.500
ZENWROSWAD | Watar < 0.500 0.500
SENWROOwAtD | Walar < 0500 0.500
SENWROTWAND | Watar < 0.500 0.500
C3-dibenzothiophanas
ZBNWRONSed | Sediments =100 10.0 =1.20 120
ZBNWROZsed | Sediments <100 10.0 <143 143
ZBNWRO3se0 | Sediments <100 10.0 <154 1.5%
ZBNWRMsed | Sediments <100 10.0 <153 1.53
ZBNWROSsed | Sediments <100 10.0 <1.40 1.40
ZBNWRO00sed | Sediments <100 10.0 <110 1.10
ZBNWROTsed | Sediments <100 10.0 <157 157
SENMAMwatD | Watar < 0500 0.500
SENWRITWAD | Watar < 0.500 0.500
SENWROSWATD | Watar < 0.500 0.500
ZENWROSWAID | Walar = 0.500 0.500
ZENWROSWAID | Walar < 0.500 0.500
ZENWROGWAID | Walar < 0.500 0.500
ZENWROTWAD | Watar < 0.500 0.500
GI-IUOIenss
ZBNWROSed | Sediments <100 10.0 <1.20 120
ZBNWROZsed | Sediments <100 10.0 <143 143
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
ZBNWROSsed | Sadiments <10.0 100 <154 154
ZBNWRMsed | Sadiments <10.0 100 <153 153
Z2BNWROSsed | Sadiments =100 10.0 =1.40 140
ZBNWR00sed | Sadiments <100 10.0 <1.10 1.10
ZBNWROTsed | Sadiments <100 100 < 1.57 157
ZBNMAMwELD | Watsr « 0.500 0.500
ZBNWROTWEND | Water « 0.500 0.500
ZBNWROZwSID | Walsr < 0.500 0.500
ZBNWROSwWSTD | Walsr < 0.500 0.500
ZBNWROSwaTD | Walsr < 0.500 0500
ZBNWROOGNSND | Watsr < 0.500 0.500
ZBNWROTWSND | Watsr < 0.500 0.500
C3-naphthalonss.
ZENWRDISed | Sadiments 170 10.0 214 120
ZBNWARO2Eed | Sadiments 220 100 315 143
ZBNWRAO3sed | Sadiments 50.0 10.0 a.02 154
ZBNWAMEed | Sadiments 35.0 10.0 5.30 153
ZBNWROSsed | Sadiments 20.0 10.0 202 140
ZBNWROOsed | Sadiments 13.0 10.0 155 110
ZBNWROTsed | Sadiments 20.0 10.0 455 157
ZBNMAMWED | Watsr < 0.500 0.500
ZBNWROTWSND | Watsr < 0.500 0.500
ZBNWROZwWSND | Watar = 0.500 0.500
ZENWROSWSND | Watar < 0.500 0.500
ZBNWROSWAND | Water < 0.500 0.500
ZBNWROGNAID | Walsr < 0.500 0.500
ZBNWROTWEND | Water « 0.500 0.500
G3-phanantiwenas
ZBNWROIsed | Sadiments 47.0 10.0 5.02 120
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
ZBNWROZsed | Sadiments 230 100 320 143
ZBNWROSsed | Sadiments 110 100 1.00 154
ZBNWRMsed | Sadiments 20.0 10.0 308 153
ZBNWAROSsed | Sadiments 250 10.0 305 140
ZBNWAO0Sed | Sadiments 13.0 100 155 1.10
ZBNWROTsed | Sadiments 23.0 10.0 3.0 157
ZBNMAMwELD | Watsr « 0.500 0.500
ZBNWROTwaID | Walsr < 0.500 0.500
ZBNWROZwSID | Walsr < 0.500 0.500
ZBNWROSwaTD | Walsr < 0.500 0500
ZBNWROSWSND | Watsr < 0.500 0.500
ZBNWROOGNSND | Watsr < 0.500 0.500
ZBNWROTWSND | Watar = 0.500 0.500
C4-Chiysanes
ZBNWAOIsed | Sadiments <100 100 <1.20 120
ZBNWARO2Eed | Sadiments < 10.0 10.0 <1.43 143
ZBNWRAO3sed | Sadiments < 10.0 10.0 < 1.54 154
ZBNWRIMsed | Sadiments < 10.0 10.0 <153 153
ZBNWROSsed | Sadiments < 10.0 10.0 < 1.40 140
ZBNWROOsed | Sadiments < 10.0 10.0 <110 110
ZBNWROTsed | Sadiments <10.0 100 <157 157
ZBNMAMWED | Watsr < 0.500 0.500
ZBNWROTWSND | Watar = 0.500 0.500
ZENWROZWSND | Water < 0.500 0.500
ZBNWROSWAND | Water < 0.500 0.500
ZBNWROSWSID | Walsr < 0.500 0.500
ZBNWROOWSID | Water « 0.500 0.500
ZBNWROTWAID | Walsr < 0.500 0.500
C4-naphthalenss.
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
ZBNWROsed | Sadiments 43.0 100 542 120
ZBNWROZsed | Sadiments 40.0 100 572 143
Z2BNWRO3sed | Sadiments 4.0 10.0 724 154
ZBNWRMEed | Sadiments 420 10.0 043 153
ZBNWAOSsed | Sadiments 0 100 o.60 140
ZBNWA00sed | Sadiments 40.0 10.0 470 1.10
ZBNWROTsed | Sadiments 40.0 10.0 7.00 157
ZBNMAMwWELD | Walsr < 0.500 0.500
ZBNWROTwaID | Walsr < 0.500 0.500
ZBNWROZwaTD | Walsr < 0.500 0500
ZBNWROSWSND | Watsr < 0.500 0.500
ZBNWROSWSND | Watsr < 0.500 0.500
ZBNWROGNSND | Watar = 0.500 0.500
ZENWROTWSND | Water < 0.500 0.500
C4-phanantiwensas
ZBNWADIsed | Sadiments < 10.0 10.0 <1.20 120
ZBNWARO2Eed | Sadiments < 10.0 10.0 <1.43 143
ZBNWRO3sed | Sadiments < 10.0 10.0 <1.54 154
ZBNWRMsed | Sadiments < 10.0 10.0 <153 153
ZBNWROSsed | Sadiments < 10.0 10.0 < 1.40 146
ZBNWROOsed | Sadiments <10.0 100 <110 1.10
ZBNWROTsed | Sadiments <10.0 100 <157 157
ZBNMAMWEID | Watar = 0.500 0.500
ZENWROTWSND | Water < 0.500 0.500
ZBNWROSWAND | Water < 0.500 0.500
ZBNWROSwWSTD | Walsr < 0.500 0.500
ZBNWROSWAND | Water « 0.500 0.500
ZBNWROGNAID | Walsr < 0.500 0.500
ZBNWROTWSID | Walsr < 0.500 0.500
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
Dibanz{a hjanthracensa
ZBNWROsed | Sadiments 0.00 5.00 0.750 0,830
ZBNWROZsed | Sadiments 0100 5.00 120 0715
ZBNWARO03sed | Sadiments < 5.00 5.00 < 0770 0770
ZBNWAMMEed | Sadiments 230 5.00 ase 0705
ZBNWAOSEed | Sadiments 14.0 5.00 204 0.730
ZBNWA00sed | Sadiments 800 5.00 0052 0.505
ZBNWROTsed | Sadiments 0,00 5.00 0042 0.785
ZBNMAMwWELD | Walsr < 0.0500 0.0500
ZBNWRIHwaD | Walsr O Cae 00500
ZBNWROZWSND | Watsr < 0.0500 0.0500
ZBNWROSWSND | Watsr < 0.0500 0.0500
ZBNWROSWSND | Watar 0.0700 0.0500
ZENWROGNETD | Water < 0.0500 0.0500
ZBNWROTWAND | Water 00700 0.0500
HCE
ZBNWADIsed | Sadiments <200 2.00 « 0.252 0252
ZBNWROZsed | Sadiments < 200 2.00 < 0.280 0280
ZBNWRO3sed | Sadiments < 200 2.00 < 0.308 0.308
ZBNWRIMsed | Sadiments < 200 2.00 < 0.300 0300
ZBNWROSsed | Sadiments <200 2.00 < 0.202 0202
ZBNWROOsed | Sadiments <200 2.00 < 0.238 0238
ZBNWROTsed | Sadiments 200 2.00 =0.314 0314
ZBNMAMWEID | Watar < 0.0200 0.0200
ZBNWROTWAND | Water « 0.0200 0.0200
ZBNWROZwSID | Walsr < 0.0200 0.0200
ZBNWROSWAND | Water « 0.0200 0.0200
ZBNWROSWSID | Walsr < 0.0200 0.0200
ZBNWROGNAID | Walsr < 0.0200 0.0200
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
ZBNWROTWSND | Watsr < 0.0200 0.0200
PCB-1242
ZBNWROIsed | Sadiments =100 10.0 =1.20 120
ZBNWAROZEed | Sadiments <100 10.0 <1.43 143
ZBNWARO3sed | Sadiments <100 100 <1.54 154
ZBNWAMEed | Sadiments < 10.0 10.0 «1.53 153
ZBNWAOSEed | Sadiments < 10.0 10.0 < 1.40 140
ZBNWROOsed | Sadiments < 10.0 10.0 <110 110
ZBNWROTsed | Sadiments < 10.0 10.0 < 1.57 157
ZBNMAMwatD | Walsr < 0100 0100
ZBNWROTWSND | Watsr < 0.100 0.100
ZBNWROZWSND | Watsr < 0.100 0.100
ZBNWROSWSND | Watar = 0.100 0.100
ZENWROSWSND | Water < 0.100 0.100
ZBNWROOWAND | Water < 0.100 0.100
ZBNWROTWEND | Water = 0.100 0.100
PCB-1248
ZBNWROIsed | Sadiments < 10.0 10.0 <1.20 120
ZBNWROZsed | Sadiments < 10.0 10.0 < 1.43 143
ZBNWRO3sed | Sadiments < 10.0 10.0 <154 154
ZBNWRMsed | Sadiments <10.0 100 <153 153
ZBNWROSsed | Sadiments <10.0 100 <1.40 140
ZBNWRO0Osed | Sadiments =100 10.0 =110 1.10
ZBNWROTSed | Sadiments <100 10.0 < 1.57 157
ZBNMAMWELD | Watsr < 0.100 0.100
ZBNWROTwaID | Walsr < 0.100 0100
ZBNWROSWAND | Water = 0.100 0.100
ZBNWROSwWSTD | Walsr < 0.100 0100
ZBNWROSWSID | Walsr < 0.100 0100
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
ZBNWROOGNSND | Watsr < 0.100 0.100
ZBNWROTWSND | Watsr < 0.100 0.100
PCB-1254
ZENWRDISed | Sadiments <100 10.0 <1.20 120
ZBNWARO2Eed | Sadiments <100 100 <1.43 143
ZBNWRAO3sed | Sadiments < 10.0 10.0 < 1.54 154
ZBNWAMEed | Sadiments < 10.0 10.0 «1.53 153
ZBNWROSsed | Sadiments < 10.0 10.0 < 1.40 140
ZBNWROOsed | Sadiments < 10.0 10.0 <110 110
ZBNWROTsed | Sadiments < 10.0 10.0 < 1.57 157
ZBNMAMWED | Watsr < 0.100 0.100
ZBNWROTWSND | Watsr < 0.100 0.100
ZBNWROZwWSND | Watar = 0.100 0.100
ZENWROSWSND | Watar < 0.100 0.100
ZBNWROSWAND | Water < 0.100 0.100
ZBNWROOWSID | Water = 0.100 0.100
ZBNWROTWEND | Water = 0.100 0.100
PCE-1200
ZBNWROIsed | Sadiments < 10.0 10.0 <1.20 120
ZBNWROZsed | Sadiments < 10.0 10.0 <143 143
ZBNWROSsed | Sadiments <10.0 100 <154 154
ZBNWRMsed | Sadiments <10.0 100 <153 153
Z2BNWROSsed | Sadiments =100 10.0 =1.40 140
ZBNWR00sed | Sadiments <100 10.0 <1.10 1.10
ZBNWROTsed | Sadiments <100 100 < 1.57 157
ZBNMAMwWELD | Walsr < 0.100 0100
ZBNWROTWEND | Water = 0.100 0.100
ZBNWROZwSID | Walsr < 0.100 0100
ZBNWROSwWSTD | Walsr < 0.100 0100
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
2BMNWRDSwWEND | Walar < 0100 iR i}
2BMNWRDWETD | Walar < 0100 iR i}
2BMNWRDTWAD | Walsr < 0100 o100
PCB-TOTAL
2BNW R0 5ed Sadiments < 100 10.0 < 1.20 120
2BMNWRD2sed Sadiments < 10.0 10.0 < 1.43 143
2BNWR03sed Sadiments < 10.0 10.0 < 1.54 134
2BNWRAMEad Sadiments < 100 10.0 < 1.53 153
ZBNWR0Ssa Sadiments < 100 10.0 < 1.40 140
IBNWRD0sad Sadiments < 100 10.0 <110 140
2BNWROT e Sadiments < 100 10.0 <157 1457
2BMNMAMWETD | Walar < 0100 iR i}
2EMNWRDTwWAD | Walsr < 0100 o100
2EMNWARD2wWAD | Walsr < 0100 o100
2BMNWRADSwAD | Walsr < 0100 0100
2BMNWADSwWAtD | Waler < 0.100 0100
2BMNWADOwWAID | Waler < 0.100 0100
ZBNWROTWEND | Waler < 0100 LR ]
acanaphthalens
IBNWRD sad Sadiments o S 5.00 < 0.030 0LE30
2BNWRO2se0 Sadiments < S 5.00 <075 L1y B
2BNWR0Gse Sadiments < S 5.00 < 0.770 o
2BNWRDMEa Sadiments o 5.0 5.00 < 0.705 0ras
2BNWRDSsad Sadiments o 50D 5.00 < 0.730 0730
2BNWRD0se Sadiments < 3.0 5.00 < 0.505 [ 5T
ZBNWROTsad Sadiments < 500 5.00 < 0785 0.7ES
2BNMAMWAID | Walsr < 0.0500 QoS00
ZBNWROTWEND | Waler < D.0S00 0unsD0
ZBNWR0ZWETD | Waler < D.0S00 0unsD0
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
ZBNWROSWSND | Watsr < 0.0500 0.0500
ZBNWROSWSND | Watsr < 0.0500 0.0500
ZBNWROGNSND | Watar = 0.0500 0.0500
ZENWROTWSND | Water < 0.0500 0.0500
acanaphthens
ZBNWADIsed | Sadiments 0.00 5.00 0.750 0.030
ZBNWARO2Eed | Sadiments < 5.00 5.00 <0715 0715
ZBNWRO3sed | Sadiments B.00 5.00 123 0770
ZBNWRMsed | Sadiments < 5.00 5.00 < 0.705 0.705
ZBNWROSsed | Sadiments < 5.00 5.00 < 0.730 0.730
ZBNWROOsed | Sadiments 8100 5.00 0052 0.505
ZBNWROTsed | Sadiments 5100 5.00 0.785 0785
ZBNMAMWEID | Watar = 0.0500 0.0500
ZENWROTWSND | Water < 0.0500 0.0500
ZBNWROSWAND | Water « 0.0500 0.0500
ZBNWROSWAND | Water « 0.0500 0.0500
ZBNWROSWAND | Water « 0.0500 0.0500
ZBNWROGNAID | Walsr < 0.0500 0.0500
ZBNWROTWSID | Walsr < 0.0500 0.0500
alpha BHC
ZBNWROsed | Sadiments <200 2.00 < 0.252 0252
ZBNWROZsed | Sadiments <200 2.00 < 0.280 0280
Z2BNWRO3sed | Sadiments 200 2.00 = 0.308 0.308
ZBNWRMEed | Sadiments <200 2.00 < 0.300 0.300
ZBNWAOSsed | Sadiments <200 2.00 < 0.202 0202
ZBNWROOsed | Sadiments < 200 2.00 < 0.238 0238
ZBNWROTsed | Sadiments <200 2.00 <0314 0314
ZBNMAMwWELD | Walsr < 0.0200 0.0200
ZBNWROTwaID | Walsr < 0.0200 0.0200
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Analyte Sample Sample Matrix | Dry Weight |DL Dry Weight| Wat Weight DL Wet
Humber (ppb) {ppb) (ppk) Waight (ppb)
2ENWR02watD | Watar < 0.0200 00200
2ENWR0IwaD | Watar < 0.0200 00200
2ENWRA0SwaD | Watar « 0.0200 00200
2ENWANGwWaD | Watar < 0.0200 00200
2ENWADTwaD | Watar < 0.0200 00200
aipha chiordans
2ENWAN sed Sadiments 3.00 2.00 0378 g252
2BNWR02sed Sadiments o 2.00 2.00 < 0.280 0260
2BNWR03sed Sadiments o 2.00 2.00 < 0.308 0308
2ENWRAMMsed Sadiments < 200 2.00 < 0.300 0308
2BENWRA0Ssed Sadiments < 200 2.00 < 0.202 0202
2ENWRANGsed Sadiments < 200 2.00 < 0.238 0238
2BNWRAOTsed Sadimants 400 2.00 0.028 0314
2ENMADFNETD | Watar < 0.0200 00200
2ENWANTwatD | Watar < 0.0200 00200
2ENWAD2watD | Watar < 0.0200 0.0200
2ENWRADIwatD | Watar < 0.0200 0.0200
2BNWROSwaD | Waler < 0.0200 QL0200
2BNWROOwaD | Waler < 0.0200 QL0200
2ENWRAODTwatD | Watar < 0.0200 QD200
anthracens
2ENWAN sed Sadiments < 500 5.00 < 0.030 030
2BNWRA02sed Sadimants < 5.00 5.00 0715 0715
2ENWA03sed Sadiments < 5.00 5.00 < 0770 07T
2ENWANMsed Sadimants 18.0 5.00 273 0.7a5
2BNWR0Ssed Sadiments 100 5.00 1.40 0730
2ENWAMGsed Sadiments 120 5.00 1.43 0503
2BNWRO0Tsed Sadiments < 5.0 5.00 < 0.785 0.TES
2BNMAMwaD | Waler < 0.0500 0.0s00
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Wet Weight DL Wet
Humber (ppb) {ppb) (ppk) Waight [ppb)
2BENWARDTwWaD | Water < 0.0500 0.ns00
2BENWRDGWATD | Water < 0.0500 0.ns00
2BNWRDGwAD | Waler « 0.0500 0.0500
2BNWRDSWAD | Walsr < 0.0500 00500
2BNWRDWATD | Walsr < 0.0500 0.n500
2BNWRDTwWaD | Waler < 0.0500 0.0500
benzo(a)pyTens
2BNWAMEed | Sediments 30.0 5.00 401 0.e30
2ENWAO2sed | Sediments 40.0 5.00 7 0715
2BENWRDGsed Sadiments 170 5.00 202 o7
2BENWRMsed Sadiments B7.0 5.00 133 oas
2BENW RS Sadiments 510 5.00 745 0730
2BENWRDOsad Sadiments 1000 5.00 2.0 0505
2ENWR0Tsed Sadiments 700 5.00 110 0783
2BNMAMRETD | Walsr < 0.0500 0.n500
2BNWARDTwatD | Walter < 0.0500 0.0500
2BNWARDSwatD | Walter < 0.0500 0.0500
2ENWAOSwAID | Walar < 0.0500 0.0500
2ENWAOSwWAID | Walar < 0.0500 0.0500
2BNWRDGwaDD | Walar < 0.0500 0.nS00
2BENWRDTWAD | Water < 0.0500 0.ns00
benzo(bjfuoranthans
2ENWRI sad Sadiments 03.0 5.00 T4 0ua30
2ENWRIZsad Sadiments 340 5.00 LX) 0713
2ENWRDGsad Sadiments 210 5.00 323 07
2BNWAMEed | Sediments o05.0 5.00 145 o0.70a5
2BNWRNSEed Sadiments 2000 o2.00 3.80 0730
2ENWAOOsed | Sediments 270 5.00 3.2 0.505
2BNWAOTEed | Sediments 18.0 5.00 283 0.785
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Humber (ppb) {ppb) (ppk) Waight [ppb)
2BNMAWETD | Water < 0.0500 0.ns00
2BENWARDTwWaD | Water < 0.0500 0.ns00
2BNWRDGwWATD | Waler « 0.0500 0.0500
2BNWRDGWAD | Walsr < 0.0500 00500
2BNWARDSWAD | Walsr < 0.0500 0.n500
2BNWRDwaD | Waler < 0.0500 0.0500
2BNWRDTwWaD | Waler < 0.0500 0.0500
benzo(ejpyTens
2BNW R sed Sadiments 470 5.00 5.0z 0uE30
2ENWRDZsed Sadiments 1000 5.00 272 0715
2BENWRISsed Sadiments 150 5.00 23 o7
2BENWRMsed Sadiments 540 5.00 8.0 oas
2BNWRDSsad Sadiments 270 5.00 304 0730
2ENWRD0sed Sadiments 10 5.00 250 0505
2ENWRDTsed Sadiments BUD0 5.00 120 0785
2BNMAREID | Walsr < 0.0500 0.0500
2BNWARDTwatD | Walter < 0.0500 0.0500
2BMNWRD2wWaAID | Walsr < 0.0500 0uns00
2BMNWRDSwAID | Walsr < 0.0500 0uns00
2BNWRDSwatD | Waler < 0.0500 0.nS00
2BENWRDGWSTD | Water < 0.0500 0.ns00
2BENWRDTWAD | Water < 0.0500 0.ns00
benzolg.h ijparylena
2ENW R 5ed Sadiments 38.0 5.00 470 030
2ENWRD2s6d Sadiments 270 5.00 380 0713
2BNWRD3sed Sadiments 28.0 5.00 43 oo
2BNW RHEed Sadiments 20,0 o2.00 3.00 0.os
2BNWRDSsed Sadiments 120 5.00 1.75 0730
2BNWRD0sed Sadiments 220 5.00 2,02 0505
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight | Wel Waight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
PENWROTSed | Sediments 110 5.00 173 0.785
SENMAMWSLD | Watar < 0.0500 00500
IENWRITwatD | wWatar = 0.0500 0.0500
ZENWRDZwatD | Watar « 0.0500 0.0500
ZENWRDIwAtD | Watar « 0.0500 0.0500
ZBNWROSwatD | wWatar 0.100 00500
ZBNWROOwatD | Watar 0.0700 00500
PENWROTWALD | Watar 0.140 00500
benzo{Kpuoramheme
SBNWRIsed | Sediments 5.00 73 0.830
PBNWROZsed | Sediments 210 5.00 3.00 0715
PBNWRO3sed | Sediments 7.00 5.00 1.08 0770
JBNWFRMsed | Sediments 020 5.00 040 0.705
ZBNWADSsed | Sediments 1.0 5.00 5.00 0.730
ZPBNWFDOsed | Sediments 10.0 5.00 1.00 0.505
ZBNWFOTsed | Sediments < 5.00 5.00 = 0.785 0.785
ZBNMAMwALD | Watar = 0.0500 00500
PENWRITwatD | Watar « 0.0500 00500
PBNWROZwatD | Watar « 0.0500 00500
DBNWROIwatD | Watar « 0.0500 00500
SENWROSWSTD | Watar < 0.0500 00500
SENWROONSTD | Watar < 0.0500 00500
ZENWROTWATD | Watar = 0.0500 0.0500
beta BHG
ZPBNWFRsed | Sediments <200 2.00 «0.258 0252
PBNWROZsed | Sediments <200 2.00 < 0.280 0.280
ZBNWFO3sed | Sediments <200 2.00 « 0.306 0.308
PBNWRMsed | Sediments <200 2.00 < 0.300 0.300
PBNWROSsed | Sediments <200 2.00 < 0.202 0202
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
2BNWRD0se Sadiments o 200 2.00 < 0.238 0238
2BNWROT e Sadiments o 200 2.00 <0314 0314
2BMNMAWAD | Walsr -« 0.0200 0u200
2EMNWARDTwWAD | Walsr -« 0.0200 0u200
2BMNWARD2wWAD | Walsr < 0.0200 0u200
2BMNWRADSwAID | Walsr < 0.0200 0uo200
2BMNWADSwWAtD | Waler < 0.0200 0uo200
ZBNWROETD | Water < 0.0200 0200
ZBNWROTWEND | Waler < 0.0200 0200
biphenyi
2BNWROA sad Sadiments < S 5.00 < 0.030 e300
2BNWRO2se0 Sadiments < S 5.00 <075 L1y B
2BNWR0Gsad Sadiments o 5.0 5.00 < 0,770 o
2BNWRDEa0 Sadiments 5,00 5.00 0TS 0ras
2BNWRDSsad Sadiments 00 5.00 1.0 0730
2BNYWRD0sed Sadiments 5.00 5.00 0505 [ 5T
2BNWRODTsed Sadiments < 3.0 5.00 < 0.785 0.Tas
ZBNMAWATD | Waler < D.0S00 0unsD0
ZBNWROTWEND | Waler < D.0S00 0unsD0
IBMNWRDDwaD | Walsr -« 0.0500 0LDS00
2BMNWROSwWETD | Walar < 0.0500 LS00
2BMNWRDSwWEND | Walar < 0.0500 LS00
2BMNWRDWAD | Walsr « 0.0500 0unS00
2BMNWARDTWAID | Walsr « 0.0500 LS00
chrysang
Z2BNWAD sad Sadiments 38.0 5.00 470 uE3D
2BMNWRD2sed Sadiments v.00 5.00 1.00 0713
Z2BNWR0Ssad Sadiments 2000 5.00 3.08 oo
2BNWRAMEad Sadiments 1.0 5.00 100 oFas
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Analyte Sample Sample Matrix | Dry Weight |DL Dry Weight| Wat Weight DL Wet
Humber (ppb) {ppb) (ppk) Waight (ppb)
2BENWRA0Ssed Sadiments 240 5.00 3.50 0730
2ENWRANGsed Sadiments 330 5.00 3.03 0505
2BNWRAOTsed Sadimants 10 5.00 3.30 0.TES
2ENMADFNETD | Watar < 0.0500 0.0500
2ENWANTwatD | Watar 0100 00500
2ENWAD2watD | Watar .00 0.0500
2ENWRADIwatD | Watar .00 0.0500
2BNWROSwaD | Waler < 0.0500 0.0s00
2BNWROOwaD | Waler < 0.0500 0.0s00
2ENWRAODTwatD | Watar < 0.0500 Q0500
cis-nonachior
2ENWAN sed Sadiments < 200 2.00 < 0.252 0252
2BNWRA02sed Sadimants < 200 2.00 « 0.280 0260
2ENWA03sed Sadiments < 2.00 2.00 < 0.308 0306
2ENWANMsed Sadimants < 2.00 2.00 < 0.300 0300
2BNWRANSsed Sadiments < 2.00 2.00 < D22 0202
2ENWAMGsed Sadiments < 2.00 2.00 < 0.238 0236
2BNWRO0Tsed Sadiments 2,00 2.00 0314 0314
2BNMAMwaD | Waler < 0.0200 QL0200
2ENWAN watl | Watar < 0.0200 QD200
2ENWR02watD | Watar < 0.0200 00200
2ENWR0IwaD | Watar < 0.0200 00200
2ENWRA0SwaD | Watar « 0.0200 00200
2ENWANGwWaD | Watar < 0.0200 00200
2ENWADTwaD | Watar < 0.0200 00200
daita BHG
2ENWAN sed Sadiments < 2.00 2.00 < D252 g252
2BNWR02sed Sadiments o 2.00 2.00 < 0.280 0260
2BNWR03sed Sadiments o 2.00 2.00 < 0.308 0308
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D-183

Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (ppb) {pph) Waight [pph)
DBNWRMsed | Sadiments <200 2.00 « 0.300 0300
DBNWAROSsed | Sadiments <200 2.00 « 0.202 0202
JBNWROOsed | Sadiments <200 2.00 «0.238 0238
ZBNWROTsed | Sadiments <200 2.00 <0314 0314
ZBNMAMwELD | Walsr < 0.0200 0.0200
ZBNWROTwarD | Walsr < 0.0200 0.0200
ZBNWROZwaTD | Waler < 0.0200 0.0200
ZBNWR0GWETD | Waler < 0.0200 0200
ZBNWRO0SWETD | Waler < 0.0200 0200
DBNWROOwaND | Waltsr « 0.0200 0.0200
DBNWROTWEND | Watsr « 0.0200 0.0200
dilsanzothiophana
ZBNWROIsed | Sadiments 10.0 5.00 120 0,630
ZBNWROZsed | Sadiments 14.0 5.00 200 0715
ZBNWRO3sed | Sediments < 5.00 5.00 < 0.770 0770
ZBNWRMsed | Sediments 14.0 5.00 214 0.705
ZBNWROSsed | Sediments 5.00 5.00 0.730 0.730
Z2BNWR00sa0 Sadiments L] 5.00 0833 [ E
ZBNWROTsad Sadiments 150 5.00 2.3 0.7ES
SBNMAMwatD | Watsr « 0.0500 0.0500
SBNWROTwaND | Watsr « 0.0500 0.0500
DBNWROZwaND | Watsr « 0.0500 0.0500
ZBNWROSwaTD | Walsr « 0.0500 0.0500
ZBNWROSWSD | Walsr < 0.0500 0.0500
ZBNWROOWSID | Walsr < 0.0500 0.0500
ZBNWROTWEND | Waler < D.0S00 0unsD0
diakdrin
Z2BNWAD sad Sadiments 3.00 2.00 o378 0252
Z2BNWR02sa0 Sadiments 2000 2.00 080 0260
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb) (ppb) {pph) Waight [pph)
2BNWR0Gse Sadiments 2000 2.00 0308 0308
2BNWRIMEa Sadiments o 200 2.00 < 0.300 0300
2BNWRDSsad Sadiments o 200 2.00 « 0.202 0202
2BNWRD0sa Sadiments o 200 2.00 « 0238 0238
2BNWRDTsed Sadiments 2000 2.00 0314 0314
2BNMAMWAID | Walsr < 0.0200 0uo200
2BMNWADTwatD | Walsr < 0.0200 0uo200
ZBNWR0ZWETD | Waler < 0.0200 0200
ZBNWR0GWETD | Waler < 0.0200 0200
IBMNWRDSwaD | Walsr -« 0. 0200 U200
2BMNWRDWETD | Walar < 0.0200 0u200
2BMNWROTwWEND | Walar < 0.0200 0u200
endrin
2BNW R sad Sadiments o 200 2.00 « 0252 0252
2BNWRD2s80 Sadiments o 200 2.00 < 0.280 0280
2BNWR03sed Sadiments o 200 2.00 < 0.308 0308
2BNWRMeed Sadiments o 200 2.00 < 0.300 0300
ZBNWR0Ssa Sadiments o 200 2.00 < 0202 020m2
Z2BNWR00sa0 Sadiments o 200 2.00 < 0238 0238
IBNWRDTsad Sadiments o 20 200 <0314 0314
2BMNMAMWETD | Walar < 0.0200 0u200
2BMNWROTWEND | Walar < 0.0200 0u200
2BMNWRD2wWAD | Walsr -« 0.0200 0u200
2BMNWRDGwWAID | Walsr -« 0.0200 0u200
2BMNWADSwWAD | Walser < 0.0200 0u200
ZBNWROETD | Water < 0.0200 0200
2BMNWADTwWAD | Walsr < 0.0200 0uo200
Muorantene
Z2BNWAD sad Sadiments S000 5.00 830 uE3D
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Analyte Sample Sample Matrix | Dry Weight |DL Dry Weight| Wat Weight DL Wet
Humber (ppb) {ppb) (ppk) Waight (ppb)
2ENWAR02sed Sadiments 70 5.00 3.80 0715
2ENWAR03sed Sadiments 470 5.00 724 07T
2BNWRANsed Sadimants 1700 5.00 20.0 0.7a5
2ENWANSsed Sadiments T30 5.00 11.0 0730
2ENWANGsed Sadimants ao0.0 5.00 102 0505
2BENWRANTsed Sadiments 28.0 5.00 +.40 0.7TB3
2ENMATwED | Watar < 0.0500 0.0500
2BNWROIwatD | Waler < 0.0500 0.0s00
2BNWR02watD | Waler < 0.0500 0.0s00
2ENWRANIwatD | Watar < 0.0500 Q0500
2ENWROSwWaD | Watar < 0.0500 00500
2ENWARNGwWSD | Watar < 0.0500 00500
2ENWRAOTwaD | Watar « 0.0500 0.0500
fluorens
2ENWAN sed Sadimants ounn 5.00 0.730 QB30
2ENWAN2sed Sadiments 5.00 5.00 (U 0713
2BENWAN3sed Sadiments 14.0 5.00 210 Lo
2BNWRD4sed Sadiments 18.0 5.00 275 0.Tas
2BNWR0Ssed Sadiments 140 5.00 2.04 0730
2ENWRAlGsed Sadiments 12.0 5.00 143 0505
2ENWROTsed Sadiments Quoo 5.00 141 0.TES
2ENMAwWsD | Watar < 0.0500 00500
2ENWAN T watD | Watar « 0.0500 0.0500
2ENWAD2watD | Watar < 0.0500 0.0500
2ENWADIwaD | Watar < 0.0500 00500
2BNWROSwaD | Waler < 0.0500 0.0s00
2ENWRADGwatD | Watar < 0.0500 0.0500
2BNWROTwaD | Waler < 0.0500 0.0s00
gamma BHG
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D-186

Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number (pph) (pphb) (pphb) Waight [pph})
ZBNWROsed | Sadiments <200 2.00 < 0.252 0252
ZBNWROZsed | Sadiments <200 2.00 < 0.280 0280
Z2BNWRO3sed | Sadiments 200 2.00 = 0.308 0.308
ZBNWRMEed | Sadiments <200 2.00 < 0.300 0.300
ZBNWAOSsed | Sadiments <200 2.00 < 0.202 0202
ZBNWA00sed | Sadiments <200 2.00 « 0.238 0238
ZBNWROTsed | Sadiments <200 2.00 <0314 0314
ZBNMAMwWELD | Walsr < 0.0200 0.0200
ZBNWROTwaID | Walsr < 0.0200 0.0200
ZBNWROZwaTD | Walsr < 0.0200 00200
ZBNWROSWSND | Watsr < 0.0200 0.0200
ZBNWROSWSND | Watsr < 0.0200 0.0200
ZBNWROGNSND | Watar « 0.0200 0.0200
ZENWROTWSND | Water < 0.0200 0.0200
gamma chiondana
ZBNWADIsed | Sadiments <200 2.00 « 0.252 0252
ZBNWARO2Eed | Sadiments <200 2.00 « 0.260 0280
ZBNWRO3sed | Sadiments < 200 2.00 < 0.308 0.308
ZBNWRMsed | Sadiments < 200 2.00 < 0.300 0300
ZBNWROSsed | Sadiments < 200 2.00 < 0.202 0202
ZBNWROOsed | Sadiments <200 2.00 < 0.238 0238
ZBNWROTsed | Sadiments 0.00 2.00 0042 0314
ZBNMAMWEID | Watar « 0.0200 0.0200
ZENWROTWSND | Water < 0.0200 0.0200
ZBNWROSWAND | Water « 0.0200 0.0200
ZBNWROSwWSTD | Walsr < 0.0200 0.0200
ZBNWROSWAND | Water « 0.0200 0.0200
ZBNWROGNAID | Walsr < 0.0200 0.0200
ZBNWROTWSID | Walsr < 0.0200 0.0200
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (ppb) {pph) Waight [pph)
haplachion apo:des
SBNWROIsed | Sadiments <200 2.00 « 0.952 0252
JBNWROZsed | Sadiments <200 2.00 « 0.280 0280
ZBNWRO3sed | Sadiments <200 2.00 < 0.308 0.308
ZBNWRMsed | Sadiments <200 2.00 < 0.300 0.300
ZBNWROSsed | Sediments <200 2.00 < 0.202 0202
ZBNWROOsed | Sediments <200 2.00 < 0.238 0238
ZBNWROTsad Sadiments o 200 2.00 <0314 0314
ZBNMAWATD | Waler < 0.0200 0200
SBNWROTwatD | Waltsr « 0.0200 0.0200
DBNWROZwaND | Watsr « 0.0200 0.0200
SBNWROSwaND | Watsr « 0.0200 0.0200
ZBNWROSwaID | Walsr « 0.0200 0.0200
ZBNWROOWSID | Walsr < 0.0200 0.0200
ZBNWROTWEID | Walsr < 0.0200 0.0200
mdenol 1,2, 3-cdjpyrena
ZBNWROIsed | Sediments 40.0 5.00 5.04 0,030
Z2BNWR02sa0 Sadiments 2000 5.00 2,80 0715
Z2BNWR0Ssad Sadiments 170 5.00 2.2 oo
DBNWRMsed | Sadiments 00.0 5.00 o.18 0.785
DBNWAROSsed | Sadiments 240 5.00 350 0.730
DBNWROOsed | Sadiments 2.0 5.00 250 0.505
JBNWROTsed | Sadiments 110 5.00 173 0.785
ZBNMAMwELD | Walsr 00000 0.0500
ZBNWROTwaD | Walsr 00000 0.0500
ZBNWR0ZWETD | Waler < D.0S00 0unsD0
ZBNWROSwWAID | Waler 00000 0.0500
ZBNWRO0SWETD | Waler [iri] 0unsD0
ZBNWROETD | Water < D.0S00 0unsD0
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number (ppb) (ppb) {pph) Waight [pph)
DBNWROTWEND | Watsr 0.500 0.0500
mirax
ZBNWROIsed | Sadiments <200 2.00 £ 0.052 0252
ZBNWROZsed | Sadiments <200 2.00 < 0.280 0280
ZBNWRO3sed | Sediments <200 2.00 < 0.308 0.308
ZBNWRMsed | Sediments <200 2.00 < 0.300 0.300
ZBNWROSsed | Sediments <200 2.00 < 0.202 0202
Z2BNWR00sa0 Sadiments o 200 2.00 < 0238 0238
ZBNWROTsad Sadiments o 200 2.00 <0314 0314
SBNMAMwatD | Watsr « 0.0200 0.0200
SBNWROTwaND | Watsr « 0.0200 0.0200
DBNWROZwaND | Watsr « 0.0200 0.0200
ZBNWROSwaTD | Walsr « 0.0200 0.0200
ZBNWROSWSD | Walsr < 0.0200 0.0200
ZBNWROOWSID | Walsr < 0.0200 0.0200
ZBNWROTWAID | Walsr < 0.0200 0.0200
naphinalens
Z2BNWAD sad Sadiments L] 5.00 0882 uE3D
Z2BNWR02sa0 Sadiments .00 5.00 1.0 0715
JBNWAO3sed | Sadiments 7.00 5.00 1.08 0770
DBNWRMsed | Sadiments 10.0 5.00 153 0785
DBNWAROSsed | Sadiments 10.0 5.00 140 0.730
JBNWROOsed | Sadiments 0.00 5.00 107 0.505
ZBNWROTsed | Sadiments 0.00 5.00 0042 0.785
ZBNMAMwELD | Walsr 00000 0.0500
ZBNWROTWEND | Waler (el ] 0unsD0
ZBNWROZwaTD | Waler < 0.0500 0.0500
ZBNWR0GWETD | Waler (el ] 0unsD0
ZBNWRO0SWETD | Waler < D.0S00 0unsD0
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
2BMNWRDWETD | Walar < 0.0500 LS00
2BMNWROTwWEND | Walar < 0.0500 LS00
op-DDD
2BNW R sad Sadiments o 200 2.00 « 0252 0252
2BNWRD2s80 Sadiments o 200 2.00 < 0.280 0280
2BNWR03sed Sadiments o 200 2.00 < 0.308 0308
2BNWRMeed Sadiments o 200 2.00 < 0.300 0300
ZBNWR0Ssa Sadiments o 200 2.00 < 0202 020m2
Z2BNWR00sa0 Sadiments o 200 2.00 < 0238 0238
IBNWRDTsad Sadiments o 20 200 <0314 0314
2BMNMAMWETD | Walar < 0.0200 0u200
2BMNWROTWEND | Walar < 0.0200 0u200
2BMNWRD2wWAD | Walsr -« 0.0200 0u200
2BMNWRDGwWAID | Walsr -« 0.0200 0u200
2BMNWADSwWAD | Walser < 0.0200 0u200
2BMNWADOwWAID | Waler < 0.0200 0uo200
2BMNWADTwWAD | Walsr < 0.0200 0uo200
o,f-DDE
Z2BNWAD sad Sadiments o 200 2.00 « 0252 0252
IBNWRDZsed Sadiments o 20 200 -« 0.280 0280
2BNWR0Gse Sadiments o 200 2.00 < 0.308 0308
2BNWRIMEa Sadiments o 200 2.00 < 0.300 0300
2BNWRDSsad Sadiments o 200 2.00 « 0.202 0202
2BNWRD0sa Sadiments o 200 2.00 « 0238 0238
2BNWRDTsed Sadiments o 200 2.00 <034 0314
ZBNMAWATD | Waler < 0.0200 0200
2BMNWADTwatD | Walsr < 0.0200 0uo200
ZBNWR0ZWETD | Waler < 0.0200 0200
ZBNWR0GWETD | Waler < 0.0200 0200
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
2BMNWRDSwWEND | Walar < 0.0200 0u200
2BMNWRDWETD | Walar < 0.0200 0u200
2BMNWRDTWAD | Walsr -« 0.0200 0u200
op-DDT
2BNW R0 5ed Sadiments o 200 2.00 <« 0.252 0252
2BMNWRD2sed Sadiments o 200 2.00 < 0.280 0280
2BNWR03sed Sadiments o 200 2.00 < 0.308 0308
2BNWRAMEad Sadiments o 200 2.00 « 0.300 03008
ZBNWR0Ssa Sadiments o 200 2.00 < 0202 020m2
IBNWRD0sad Sadiments o 20 200 < 0.238 0238
2BNWROT e Sadiments o 200 2.00 <0314 0314
2BMNMAMWETD | Walar < 0.0200 0u200
2EMNWRDTwWAD | Walsr -« 0.0200 0u200
2EMNWARD2wWAD | Walsr -« 0.0200 0u200
2BMNWRADSwAD | Walsr < 0.0200 0u200
2BMNWADSwWAtD | Waler < 0.0200 0uo200
2BMNWADOwWAID | Waler < 0.0200 0uo200
ZBNWROTWEND | Waler < 0.0200 0200
oxychiordans
IBNWRD sad Sadiments o 20 200 < 0.252 0252
2BNWRO2se0 Sadiments o 200 2.00 < 0.280 0280
2BNWR0Gse Sadiments o 200 2.00 < 0.308 0308
2BNWRDMEa Sadiments o 200 2.00 « 0.300 0300
2BNWRDSsad Sadiments o 200 2.00 « 0202 0202
2BNWRD0se Sadiments o 200 2.00 « 0.238 0238
ZBNWROTsad Sadiments o 200 2.00 <0314 0314
2BNMAMWAID | Walsr < 0.0200 0uo200
ZBNWROTWEND | Waler < 0.0200 0200
ZBNWR0ZWETD | Waler < 0.0200 0200
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
2BMNWROSwWETD | Walar < 0.0200 0u200
2BMNWRDSwWEND | Walar < 0.0200 0u200
2BMNWRDWAD | Walsr -« 0.0200 0u200
2BMNWARDTWAID | Walsr -« 0.0200 0u200
p.p-DO0
2BNW RN sed Sadiments 3.00 2.00 0378 0252
2BMNWRD2sed Sadiments 3.00 2.00 0420 0280
Z2BNWR0Ssad Sadiments o 200 2.00 < 0.308 0308
2BNWRAMEad Sadiments 3.00 2.00 0450 03008
IBNWRDSsad Sadiments 3.00 200 0438 0202
2BNWRD0se Sadiments 4.00 2.00 o470 0238
2BNWROT e Sadiments 4.00 2.00 0.0as 0314
2BMNMAWAD | Walsr -« 0.0200 0u200
2EMNWARDTwWAD | Walsr -« 0.0200 0u200
2BMNWARD2wWAD | Walsr < 0.0200 0u200
2BMNWRADSwAID | Walsr < 0.0200 0uo200
2BMNWADSwWAtD | Waler < 0.0200 0uo200
ZBNWROETD | Water < 0.0200 0200
ZBNWROTWEND | Waler < 0.0200 0200
p.g-DOE
2BNWROA sad Sadiments ounon 2.00 o.rsa 0252
2BNWRO2se0 Sadiments o 200 2.00 < 0.280 0280
2BNWR0Gsad Sadiments o 200 2.00 « 0.308 0308
2BNWRDEa0 Sadiments o 200 2.00 « 0.300 0300
2BNWRDSsad Sadiments o 200 2.00 < 0.202 0202
Z2BNWR00sa0 Sadiments o 200 2.00 < 0238 0238
2BNWRODTsed Sadiments 200 2.00 o314 0314
ZBNMAWATD | Waler < 0.0200 0200
ZBNWROTWEND | Waler < 0.0200 0200
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
2BMNWRD2wWEND | Walar < 0.0200 0u200
2BMNWROSwWETD | Walar < 0.0200 0u200
2BMNWRDSwWAD | Walsr -« 0.0200 0u200
2BMNWRDWEID | Walsr -« 0.0200 0u200
2BMNWARDTWAD | Walsr < 0.0200 0u200
pF-0OT
2BNW RN sed Sadiments o 200 2.00 < 0.252 0252
Z2BNWR02sa0 Sadiments o 200 2.00 « 0280 0260
Z2BNWR0Ssad Sadiments o 200 2.00 < 0.308 0308
IBNWRDMsad Sadiments o 20 200 < 0300 0300
2BNWROSEe Sadiments o 200 2.00 < 0.202 0202
2BNWRD0se Sadiments o 200 2.00 < 0.238 0238
2BNWROTsa Sadiments o 200 2.00 <0314 0314
2BNMADWATD | Walsr -« 0.0200 0u200
2BMNWARDTwWaAD | Walsr < 0.0200 0u200
2BMNWAD2waAtD | Walsr < 0.0200 0uo200
2BMNWRADSwAID | Walsr < 0.0200 0uo200
ZBNWRO0SWETD | Waler < 0.0200 0200
ZBNWROETD | Water < 0.0200 0200
IBMNWRDTwabD | Walsr -« 0. 0200 U200
parylans
2BNWROA sad Sadiments IR 5.00 oro e300
2ENWRD2se0 Sadiments 240, 5.00 343 0715
2BNWRDGsad Sadiments 330. 5.00 308 o
2BNWRDMEad Sadiments B4.0 5.00 120 0ras
ZBNWR0Ssa Sadiments 080 5.00 o s ] 0730
2BNYWRD0sed Sadiments 40.0 5.00 470 [ 5T
ZBNWROTsad Sadiments 430, 5.00 ars 0.7ES
ZBNMAWATD | Waler (el ] 0unsD0
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
2BMNWROTWEND | Walar [l b ] LS00
2BMNWRD2wWEND | Walar 000D LS00
2BMNWRDSwAD | Walsr o100 0unS00
2BMNWARDSwWAD | Walsr o100 LS00
2BMNWADOwWAD | Walser O ee0e) QLS00
2BMNWADTwWAD | Walsr 0200 QoS00
phenanthrans
Z2BNWAD sad Sadiments 3000 5.00 3.78 uE3D
Z2BNWR02sa0 Sadiments 170 5.00 243 0715
IBNWRDGsad Sadiments a5.0 5.00 385 L1y i}
2BNWRIMEa Sadiments 2.0 5.00 D40 0ras
2BNWROSEe Sadiments 420 5.00 813 0730
2BNWRD0sa Sadiments 33.0 5.00 303 0505
2BNWRDTsad Sadiments 250 5.00 302 0Tas
2BNMAMWATD | Walsr < 0.0500 QLS00
2BMNWADTwatD | Walsr O.(e0e0e) QoS00
2BMNWAD2waAtD | Walsr < 0.0500 QoS00
ZBNWR0GWETD | Waler < D.0S00 0unsD0
ZBNWRO0SWETD | Waler < D.0S00 0unsD0
IBMNWRDwaD | Walar -« 0.0500 0LDS00
2BMNWROTwWEND | Walar < 0.0500 LS00
pyrans
2BNW R sad Sadiments 470 5.00 502 0uE30
2BNWRD2E80 Sadiments 220 5.00 315 0713
2BNWRD3sad Sadiments 5.0 5.00 530 oo
2BNWRAMEad Sadiments 1200 5.00 184 oFas
2BMNWRDSEed Sadiments 53.0 5.00 774 0730
Z2BNWR00sa0 Sadiments 03.0 5.00 750 [ E
ZBNWROTsad Sadiments 10 5.00 330 0.7ES
pape: 38

D-193




Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number (ppb} {ppb) {pph) Waight (pph)
2BMNMAMWETD | Walar < 0.0500 LS00
2BMNWROTWEND | Walar < 0.0500 LS00
2BMNWRD2wWAD | Walsr « 0.0500 0unS00
2BMNWRDGwWAID | Walsr « 0.0500 LS00
2BMNWADSwWAD | Walser < 0.0500 QLS00
2BMNWADOwWAID | Waler < 0.0500 QoS00
2BMNWADTwWAD | Walsr < 0.0500 QoS00
Inaphena
Z2BNWAD sad Sadiments < 500 S0.0 < 030 030
IBNWRDZsed Sadiments < 50.0 50.0 <715 7 A5
2BNWR0Gse Sadiments < 50.0 S50.0 <770 T
2BNWRIMEa Sadiments < 50.0 S50.0 < 7.05 Tios
2BNWRDSsad Sadiments = 5000 S50.0 < 7.30 T30
2BNWRD0sa Sadiments o 300 50.0 < 3.05 S.05
2BNWRDTsed Sadiments < 300 50.0 < T.85 s
2BNMAMWAID | Walsr < 1.00 1.00
2BMNWADTwatD | Walsr < 1.00 1.00
ZBNWR0ZWETD | Waler < 1.00 1.00
ZBNWR0GWETD | Waler < 1.00 1.00
IBMNWRDSwaD | Walsr < 1.00 1.00
2BMNWRDWETD | Walar < 1.00 1.00
2BMNWROTwWEND | Walar < 1.00 1.00
trans-nonachionr
2BNW R sad Sadiments 2200 2.00 o252 0252
2BNWRD2s80 Sadiments o 200 2.00 < 0.280 0280
Z2BNWR0Ssad Sadiments o 200 2.00 < 0.308 0308
2BNWRMeed Sadiments o 200 2.00 < 0.300 0300
ZBNWR0Ssa Sadiments o 200 2.00 < 0202 020m2
Z2BNWR00sa0 Sadiments o 200 2.00 < 0238 0238
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Wel Weight DL Wet
Number (ppb) {ppb) {pph) Weight [ppb)

ZBNWAOTSed | Sediments 2.00 2.00 0471 0314

ZBNMAMWATD | Watsr < 00200 0.0200
ZENWATTwAD | Walsr = 0.0200 0.0200
ZENWAIGWAD | Walsr < 00200 0.0200
PENWAOSWAD | Waler < 00200 0.0200
ZENWAOSwAD | Waler < 0.0200 00200
ZENWAOOWAD | Waler < 0.0200 00200
ZENWRAOTWAD | Watsr < 0.0200 0.0200
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5. Procedural Blanks

Analyte Lab Sample Lab Sample Result Total UG | ™ BEC (pph/) Bagis
Number Matrix

1,8, 7-Trimethyl-naphthalans

T3 Watar 0.0 < 0.0500 Wat

o027 SoilSedimant 0.0D0 < 5.00 Dy
1-mathylnaphthaksns

Tooa8 Watar 0.0 < 0.0500 Wal

o027 SoilvSedimant 000 < 5.00 Dry

1-mathylphenanthwens

Too138 Watar 0. < 0.0500 Wiiat

o027 Soil'Sedimant 000 < 5.00 Dy

2,0-dimsthyinaphthalana

T8 Watar 0. DD < 0.0500 Wak

o027 SoilSedimant 0000 < 5.00 Dy
Z-mathyinaphifakens

Tooa Watar 0.0 « 0.0500 Wat

o027 SoilSedimant 0.0D0 < 5.00 Dry
Banzo(a)janthracans

To018 Watar 0.0 < 0.0500 Vel

yooay Soil'Sedimant 0.0D0 < 5.00 Dy

G1-Fluoranthenas & Fyrenas

T8 Wartar 0.000 < 0.500 Wat

ooy SoilSedimant 0.0 < 10.0 Dy
G1-chrysenss

Tooa Watar 0.0 < 0.500 Wat

o027 SoilSedimant 0.0 < 10.0 Dy

G1-dibanzothiophenes

Tooa Watar 0.0 < 0.500 Wat
o027 SoilvSedimant 000 < 10.0 Dry
G1-uorenas
ToO13 Watar 0. 00 < 0.500 Wit
yooay Soil'Sedimant 0.0D0 < 10.0 Dy
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Analyle Lab Sample Lab Sample Result Total WG | ™ BEC (pph™a) Basia
Number Makrix
G1-naphthalenas
TooB Water O ooy < 0.500 Vel
TooeT SoilSedimant O < 10.0 Dy
G1-phananirenss
OB Watar O < 0500 Wl
ooy SoilSedimant 0. < 10.0
C2-chiysenes
o8 Water O < 0500 el
o027 SoilSedimeant O ooy < 10.0
C2-dibenzothiophanas
OB Water O ooy < 0.500 Vel
ooy SoilSedimant O < 10.0
G2-uorenas
ToriB Water O < 0500 Wl
Too2T SoilSedimant O DD < 10.0
GZ2-naphiihalenss
Tor8 Water O DD < 0.500 Wl
o027 SoilSedimeant O ooy < 10.0 Dy
Co-phenanthrenss
TOrB Water O < 0500 Wl
o027 SoilSediment O < 10.0
G3-CIMysenes
TooB Water O ooy < 0.500 Vel
ooy SoilSedimant O « 10.0
G3-dibenzothiophenas
Torie Watar O < 0500 Wl
Too2T SoilSedimant O < 10.0
C3-fluorenas.
o8 Water O < 0500 el
o027 SoilSedimeant O ooy < 10.0
C3-naphthalenas
o8 Water 0.0 < 0.500 el
ooy SoilSedimant O < 10.0 Dy
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Analyle Lab Sample Lab Sample Result Tolal UG | ™ BEC (pph&) Basia
Number Makrix

G3-phenantirenss.
TooB Water O ooy < 0.500 Vel
TooeT SoilSedimant O < 10.0 Dy

C4-CIMySenas.
OB Watar O < 0500 Wl
ooy SoilSedimant 0. < 10.0

C4-naphthalenas.
o8 Water O < 0500 el
o027 SoilSedimeant 000540 27.0

C4-phenantirenas
OB Water O ooy < 0.500 Vel
ooy SoilSedimant O < 10.0

Dibenz{a,hjanthracens
ToriB Water O < 0.0500 Wl
Too2T SoilSedimant O DD < 3.00

HGB
Tor8 Water O DD « 0.0200 Wl
o027 SoilSedimeant O ooy < 2.00 Dy

PFCB-1242
TOrB Water O < 0. 100 Wl
o027 SoilSediment O < 10.0

FGB-1248
TooB Water O ooy < 0100 Vel
ooy SoilSedimant O « 10.0

PFCB-1254
Torie Watar O < 0. 100 Wl
Too2T SoilSedimant O < 10.0

PFCB-1260
o8 Water O < 0. 100 el
o027 SoilSedimeant O ooy < 10.0

FCB-TOTAL
o8 Water 0.0 < 0.100 el
ooy SoilSedimant O < 10.0 Dy
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D-199

Analyle Lab Sample Lab Sample Result Tolal UG | ™ BEC (pph&) Basia
Number Makrix
acanaphihalens
TooB Water O ooy < 0.0500 Vel
TooeT SoilSedimant O < 3.00 Dy
acanaphiiens
OB Watar O < 0.0500 Wl
ooy SoilSedimant 0.00120 0.0
aipha BHC
o8 Water O < 0.0200 el
o027 SoilSedimeant O ooy < 2.00
sipha chiondana
OB Water O ooy < 0.0200 Vel
ooy SoilSedimant O < 2.00
anthracens
ToriB Water O < 0.0500 Wl
Too2T SoilSedimant O DD < 3.00
benzo{ajpyTena
Tor8 Water O DD « 0.0500 Wl
o027 SoilSedimeant O ooy < 5.00 Dy
benzo(bjfuoranthans
TOrB Water O < 0.0500 Wl
o027 SoilSediment O < 5.00
benzo(ejpyTens
TooB Water O ooy < 0.0500 Vel
ooy SoilSedimant O « 5.00
benzo{g,h.ijperyiena
Torie Watar 0050 00700 Wl
Too2T SoilSedimant 000100 .00
benzokflucranthans
o8 Water O < 0.0500 el
o027 SoilSedimeant O ooy < 5.00
Imain BHG
o8 Water 0.0 < 0.0200 el
ooy SoilSedimant O < 2.00 Dy
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Analyle Lab Sample Lab Sample Result Tolal UG | ™ BEC (pph&) Basia
Number Makrix

biphey!
TooB Water O ooy < 0.0500 Vel
TooeT SoilSedimant O < 3.00 Dy

chrysang
OB Watar 0000 O DD Wl
ooy SoilSedimant .00 100 8.00

cis-nonachion
o8 Water O < 0.0200 el
o027 SoilSedimeant O ooy < 2.00

dalla BHG
OB Water O ooy < 0.0200 Vel
ooy SoilSedimant O < 2.00

dilssnzothiopheng
ToriB Water O < 0.0500 Wl
Too2T SoilSedimant 000180 o]

dilalidrin
Tor8 Water O DD « 0.0200 Wl
o027 SoilSedimeant O ooy < 2.00 Dy

andrin
TOrB Water O < 0.0200 Wl
o027 SoilSediment O < 2.00

Nuoranthens
TooB Water O ooy < 0.0500 Vel
ooy SoilSedimant O « 5.00

TNuoreans
Torie Watar O < 0.0500 Wl
Too2T SoilSedimant O < 03.00

gamma BHGC
o8 Water O < 0.0200 el
o027 SoilSedimeant O ooy < 2.00

gamma chionians
o8 Water 0.0 < 0.0200 el
ooy SoilSedimant O < 2.00 Dy
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Analyle Lab Sample Lab Sample Result Tolal UG | ™ BEC (pph&) Basia
Number Makrix

heptachion apo:dde
TooB Water O ooy < 0.0200 Vel
TooeT SoilSedimant O < 2.00 Dy

madenol 1,2, 3-cdjpyrena
OB Watar O < 0.0500 Wl
ooy SoilSedimant 0. < 3.00

minex
o8 Water O < 0.0200 el
o027 SoilSedimeant O ooy < 2.00

naphihalens
OB Water O ooy < 0.0500 Vel
ooy SoilSedimant 000140 7.00

o, -DDD
ToriB Water O < 00200 Wl
Too2T SoilSedimant O DD < 2.00

o, -DDE
Tor8 Water O DD « 0.0200 Wl
o027 SoilSedimeant O ooy < 2.00 Dy

o,p-DDT
TOrB Water O < 0.0200 Wl
o027 SoilSediment O < 2.00

oxyehiomdans
TooB Water O ooy < 0.0200 Vel
ooy SoilSedimant O « 2.00

p.p-0D0C
Torie Watar O < 100200 Wl
Too2T SoilSedimant O < 2.00

p.p-DDE
o8 Water O < 0.0200 el
o027 SoilSedimeant O ooy < 2.00

p.p-DOT
o8 Water 0.0 < 0.0200 el
ooy SoilSedimant O < 2.00 Dy
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Analyte Leb Sample Leb Sample | Result Tolal UG | ™ BEC (pph/™G) Basia
Number Makrix
parylane
TOUIE Watar 00850 0170 wWet
0027 SoilSadiment 000240 120 Dry
phenanthrang
TO01E Wrtar 0000 < 0.0500 wet
0027 SoivSediment 0.00120 .00
pyrana
OB watar 0000 < 0.0500 wet
70027 SoilSediment 0.0 < 5.00
Iaphane
TOUE Watar 0.0 < 1.00 Wt
70027 SoiSadimant 0000 < 50.0
trans-nonachion
TOUE Watar 0 < 0.0200 Wet
70027 SoilSadiment 0000 < 2.00 Dry
™ Blank Equivalent Concamiraton
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6. Duplicates

Analyle Sample Sample Basais Initial Aesult | Dupliceie Average Relative
Mumber Makrix (pphi™e} Reault Parcent Diff.
(pphe)

% Migisture
SEMWRO1sed |Sadiments Farcent B7.4 B87.7 7.0 0.340

1,0.7-Trimedfyl-naphihalans
SEMWRO1sed |Sadiments Dvy < 5.00 < 5.00 2.50 0000
2ENWRDTwWEL |Water ‘Weat < 0.0500 < 0.0500 0.0250 0000
3]

1-mathyinaphifalons
SEMWRO1sed |Sadiments vy « 5.00 « 5.00 2,50 0000
SEMWROTwat |Water 'Wat < 0.0500 < 0.0500 0.0250 0.000
o

1-mathyiphanarthrane
2ENWRDIsed |Sadiments Dny < 5.00 < 5.00 2.50 0.000
SEMWRO1wat |Water 'Wat < 0.0500 < 0.0500 0.0250 0000
o

2 p-dimethyinaphihaiens
SEMWRO1sed |Sadiments Dvy 0.00 B8.00 8.50 1ne
SEMWROIwaE |Water ‘Wat < 0.0500 « 0.0500 0.0250 0000
o

2-mathyinaphihalens
SEMWRO1sed |Sadimants Dvy 5.00 5.00 5.00 0000
2ENWRDTwaL |Water 'Wet < 0.0500 < 0.0500 0.0250 0000
o

Benzo(a)janthracens
2ENWRD1sed |Sadiments vy 24.0 20.0 220 182
SEMWROTwat |Water 'Wat < 0.0500 < 0.0500 0.0250 0.000
]

G1-Fluoranihenss & Fyrense
SEMWRO1sed |Sadiments Dvy 40.0 420 45.5 154
SENWRO1waE |Water 'Wat < 0.500 < 0.500 0.250 0000
o

G1-clhuysenes
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Analyle Sample Sample Basis Initial Result | Duplicaie Average Relative
Number Mabrix [ppb™e} Resault Percent Diif.
(ppbfa)

2ANWRD1sad |Sadiments Dry 1200 1100 113 a8.70
2BMNWROTwal | Water Wal < 0.500 < 0.500 0.250 0. 000
o

C1-dibenzothiophenas
SHENWRD1sad |Sadiments Dy < 10.0 < 10.0 o5.00 0. 000
2BNWRO1wal |Water Wat < 0500 < 0.500 0.250 0.000
O

G-uorenas
SANWRD1sad |Sadiments Dry < 10.0 < 10.0 5.00 0. 000
2BNWRO1wal |Water ‘et < 0500 < 0.500 0.250 0000
o

G1-naphiialenss
2ANWRD1sed |Sadiments Dy < 10.0 < 10.0 5.00 0.000
2BMNWROTwal | Water Wal < 0.500 < 0.500 0.250 0. 000
o

C1-phananthrencs
2BNWRD1sed | Sodiments Dry 40.0 20.0 33.0 2.4
BNWRO1wal |Water ‘Wat < 0500 < 0.500 0.250 0. 000
o

G2-Chrysenes
SANWRD1sad |Sadiments Dy 40.0 20.0 I7.5 43.3
2BNWRO1wal | Water Wat -« 0.500 < 0.500 0.250 10.000
o

C2-dibenzothiophenas
SANWRD1sad |Sadiments Dry < 10.0 < 10.0 5.00 0.000
2BNWRO1wal |Water ‘et < 0500 < 0.500 0.250 0000
o

C2-fluorenas.
2ANWRD1sed |Sadiments Dy < 10.0 < 10.0 a.00 0.000
BNWRO1wal |Water ‘Wat < 0500 < 0.500 0.250 0. 000
o

G2-naphiialenos
2BNWRD1sed |Sodiments Dy 22.0 24.0 23.0 a.70
2BNWRO1wal |Water Wat < 0500 < 0.500 0.250 0.000
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Analyle Sample Sample Basis Initial Result | Duplicate Average Relative
Number Matrix [pphe) Reault Percent Diff.
(ppbfa)

o

G2-phananihrenes
SHENWRD1sad |Sadiments Dy 33.0 1.0 32.0 0.25
2BNWRO1wal |Water Wat < 0500 < 0.500 0.250 0.000
O

CI-chrysenes
SANWRD1sad |Sadiments Dry < 10.0 < 10.0 5.00 0. 000
2BNWRIDTwal | Water WWat < 0500 < 0.500 0.250 10.000
o

CG3-dibenzothiophenses
2ANWRD1sed |Sadiments Dy < 10.0 < 10.0 5.00 0.000
2BMNWROTwal | Water Wal < 0.500 < 0.500 0.250 0. 000
o

C3-ucrenas
SANWRD1sed |Sadiments Dy < 10.0 < 10.0 a.00 0.000
BNWRO1wal |Water ‘Wat < 0500 < 0.500 0.250 0. 000
o

G3-naphihalenss
SANWRD1sad |Sadiments Dy 17.0 21.0 10.00 21.0
2BNWRO1wal | Water Wat -« 0.500 < 0.500 0.250 10.000
o

C3-phenantiwenss
SANWRD1sad |Sadiments Dry 47.0 200 38.0 474
2BNWRO1wal |Water ‘et < 0500 < 0.500 0.250 0000
o

CA-chiysenes
2ANWRD1sed |Sadiments Dry < 10.0 < 10.0 5.00 10.000
2BMNWROTwal | Water Wal < 0.500 < 0.500 0.250 0. 000
o

C4-naphihalenss
2BNWRD1sed |Sodiments Dy 43.0 o400 od.5 30.2
2BNWRO1wal |Water Wat < 0500 < 0.500 0.250 0.000
o
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Analyle Sample Sample Besie |Inibial Result| Duplicate | Awerage Relative
Number Matrix (pph) Reault Percent Diff.
(pphis)

C4-phenantirenss
2EMWRO1sed |Sadiments Dvy < 10.0 < 10.0 5.00 0000
2EMWROTWEL |Water Wat < 0.500 < 0.500 0.250 0.000
o

Dibenz{a,hjanthracens
2EMWRO1sed | Sadimants Dvy .00 15.0 105 85.7
SEMWROIwal |Water Wat 00000 00500 0.0550 182
o

HCE
2BMWRO1sed | Sadimants Dvy < 2.00 < 2.00 1.00 0.000
SEMWROTwal |Water Wat < 0.0200 < 0.0200 0.0100 0000
o

PCB-1242
2EMWRO1sed |Sadiments Dvy < 10.0 < 10.0 5.00 0000
SEMWROIwWaE |Watar Wat < 0.100 < 0.100 0.0500 0.000
3]

PCB-1248
2EMWRD1sed |Sadiments Dy < 10.0 < 10.0 5.00 0. 000
2EMWROTWEL |Water Wat < 0.100 < 0.100 0.0500 0.000
o

FCBE-1254
2EMWRO1sed | Sadimants Dvy < 10.0 = 10.0 5.00 0.000
SEMWROTwal |Water Wat < 0.100 < 0.100 0.0500 0000
o

PCB-1200
2BMWRD1sed | Sadimants Dvy < 10.0 < 10.0 5.00 0.000
SENWROIwal |Water Wt < 0.100 < 0.100 0.0500 0. 000
o

PCE-TOTAL
2EMWRD1sed |Sadiments Dy < 10.0 < 10.0 5.00 0. 000
SEMWROIwaL |Watar Wat = 0.100 = 0.100 0.0500 0.000
o

acanaphthalens
2EMWRO1sed | Sadimants Dy < 5.00 < 5.00 2.50 0.000
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D-207

Analyle Sample Sample Basis Initial Result | Duplicate Average Relative
Number Makbrix [pphi™e) Reault Percent Diff.
(pphis)

2BNWRO1wal |Water ‘et < 0.0500 < 0.0500 0.0250 0000
o

acanaphiens
2ANWRD1sed |Sadiments Dry 000 140 10.0 B0.0
2BMNWROTwal | Water Wal < 0.0500 < 0.0500 0.0250 0. 000
o

aipha BHC
2BNWRD1sed | Sodiments Dry < 2.00 < 2.00 1.00 0000
BNWRO1wal |Water ‘Wat < 00200 < 0.0200 0.0 00 0. 000
o

alpha chiondane
SANWRD1sad |Sadiments Dy 3.0 2.0 2.50 0.0
2BNWRO1wal | Water Wat « 0.0200 < 0.0200 0.0100 10.000
o

anthracens
SANWRD1sad |Sadiments Dy < 5.00 5.0 3.7 007
2ENWRD1wal |WWater et < 0.0500 < 0.0500 0.0250 0000
o

benzo(a)jpyrens
2ANWRD1sed |Sadiments Dy 30.0 30.0 37.5 .00
2BMNWROTwal | Water Wal < 0.0500 < 0.0500 0.0250 0. 000
o

benzo(bjfiuoranthans
SHENWRD1sad |Sadiments Dy 03.0 40.0 50.0 25.0
2BNWRO1wal |Water Wat < 0.0500 < 0.0500 0.0250 0.000
o

benzo{ajpyTena
SANWRD1sad |Sadiments Dry 470 420 44.5 1.2
2BNWRIDTwal | Water WWat < 0.0500 < 0.0500 0.0250 10.000
o

benzofg,h.ijpenyiens
ANWRD1sed |Sadiments Dry 38.0 470 42 .5 21.2
2ENWRD1wal |WWater et < 0.0500 < 0.0500 0.0250 0000
o
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Analyle Sample Sample Basis Initial Result | Duplicaie Average Relative
Number Mabrix [ppb™e} Resault Percent Diif.
(pphis)

benzo{kpiucranthens
2ENWHRO1sed | Sadiments Doy 58.0 40.0 40.0 30.7
2BNWRIDTwal | Water WWat < 0.0500 < 0.0500 0.0250 10.000
o

beta BHG
SANWRD1sad |Sadiments Dy < 2.00 < 2.00 1.00 0.000
2ENWRD1wal |WWater et < 0.0200 < 0.0200 00100 0000
o

bipheanyi
2ANWRD1sad |Sadiments Dry < 3.00 < 3.00 2.50 0000
SENWROTwaL |Water 'Wat < 0.0500 < 0.0500 0.0250 0.000
o

chrysans
SENWHRO1sed | Sadiments Doy 38.0 10.0 27.0 a1.5
2BNWRO1wal |Water Wat 0100 0000 0. 0000 232
O

cis-nonachion
SANWRD1sad |Sadiments Dry < 2.00 < 2.00 1.00 0. 000
2BNWRIDTwal | Water WWat < 0.0200 < 0.0200 0.0100 10.000
o

delta BHG
2ANWRD1sed |Sadiments Dy « 2.00 < 2.00 1.00 0.000
SENWROTwaL |Water 'Wat < 0.0200 < 0.0200 0.0100 0.000
o

dianzothiophana
SANWRD1sed |Sadiments Dy 100 110 10.5 .52
BNWRO1wal |Water ‘Wat < 0.0500 < 0.0500 0.0250 0. 000
o

dialdrin
SANWRD1sad |Sadiments Dry 3.00 2 2.50 0.0
2BNWRO1wal | Water Wat « 0.0200 < 0.0200 0.0100 10.000
o

el
SANWRD1sad |Sadiments Dry < 2.00 < 2.00 1.00 0.000
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Analyle Sample Sample Basis Initial Result | Duplicate Average Relative
Number Makbrix [pphi™e) Reault Percent Diff.
(ppbfa)

2BNWRO1wal |Water ‘et < 0.0200 < 0.0200 00100 0000
o

Nuoranthens
2ANWRD1sed |Sadiments Dry 30.0 38.0 4.0 148
2BMNWROTwal | Water Wal < 0.0500 < 0.0500 0.0250 0. 000
o

Nuorans
2BNWRD1sed | Sodiments Dry 0.0 0.0 .00 0000
BNWRO1wal |Water ‘Wat < 0.0500 < 0.0500 0.0250 0. 000
o

gamma BHG
SANWRD1sad |Sadiments Dy < 2.00 < 200 1.00 0. 000
2BNWRO1wal | Water Wat « 0.0200 < 0.0200 0.0100 10.000
o

gamma chiondans
SANWRD1sad |Sadiments Dy < 2.00 < 2.00 1.00 0.000
2ENWRD1wal |WWater et < 0.0200 < 0.0200 00100 0000
o

hepiachior apo:ade
2ANWRD1sed |Sadiments Dy < 2.00 < 2.00 1.00 0.000
2BMNWROTwal | Water Wal < 0.0200 < 00200 0.01 00 0. 000
o

mdanol 1,2, 3-cd)pyrena
SHENWRD1sad |Sadiments Dy 40.0 48.0 4.0 18.2
2BNWRO1wal |Water Wat O DD < 0.0500 0.0425 a4
o

Mminex
SANWRD1sad |Sadiments Dry < 2.00 < 2.00 1.00 0. 000
2BNWRIDTwal | Water WWat < 0.0200 < 0.0200 0.0100 10.000
o

naphthalana
ANWRD1sed |Sadiments Dry 700 DU 8.00 25.0
2ENWRD1wal |WWater et 0000 00300 0.0500 0000
o
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Analyle Sample Sample Basais Initial Aesult | Duplicete Average Relative
Mumber Makrix (pphe} Result Parcent Diff.
(pphf)

op-DDD
SEMWRO1sed |Sadiments Dvy < 2.00 < 2.00 1.00 0.000
2ENWRDTwWEL |Water ‘Weat < 0.0200 < 0.0200 0.0100 0000
o

o,p-DDE
SEMWRO1sed |Sadiments Dvy < 2.00 < 2.00 1.00 0.000
2ENWROTwEL |Water 'Weat < 0.0200 < 0.0200 0.0100 0000
o

o,p-DDT
2ENWRD1sed |Sadiments vy < 2.00 < 2.00 1.00 0000
SEMWROTwat |Water 'Wat < 0.0200 < 0.0200 0.0100 0.000
o

coychiomiana
SEMWRO1sed |Sadiments Dvy < 2.00 < 2.00 1.00 0.000
SENWRO1waE |Water 'Wat < 0.0200 < 0.0200 0.0100 0000
3]

pp-DDD
SEMWRO1sed |Sadiments Dvy 3.00 3.00 3.00 0000
2ENWRDTwWEL |Water ‘Weat < 0.0200 < 0.0200 0.0100 0000
3]

p.p-DDE
SEMWRO1sed |Sadiments vy .00 4.00 5.00 40.0
SEMWROTwat |Water 'Wat < 0.0200 < 0.0200 0.0100 0.000
o

pp-DDT
2ENWRDIsed |Sadiments Dny < 2.00 < 2.00 1.00 0.000
SEMWRO1wat |Water 'Wat < 0.0200 < 0.0200 0.0100 0000
o

parylane
SEMWRO1sed |Sadiments Dvy 770. 700. 735 0.52
SEMWROIwaE |Water ‘Wat 0.0B00 0.120 0.100 40.0
o

phenanthrang
SEMWRO1sed |Sadimants Dvy 30.0 25.0 275 182
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Analyte Sampla Sample Basia Initial Result | Duplicate Average Relative
Number Matrix {pphe) Result Percent Diff.
(ppb/a)

2BNWR0Twatl |Wataer Wat (] 00500 0.0550 182
o

pyrens
2BNWRD1sad |Sadiments Dy 47.0 568.0 32.5 21.0
2BMNWROTwatl |'Watar Wiat < 0.0500 < 0.0500 0.0250 0.000
o

toaphans
2BMNWRD1sad |Sadiments Dy < 30.0 < 30.0 25.0 0,000
2BNWROTwal |Water Wat < 1.00 < 1.00 0.500 0.000
(=]

frans-nomachior
2BNWRD1sad |Sadiments Dy 2.0 2.0 2.00 0.000
2BNWROTwal |Watar Wat « 0.0200 « 0.0200 0.0100 0,000
o
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7. Spike Recoveries

Analyts Sampla Sample Basis Spike Level Amount " Spike Percent
MNumbser Matrix (pphb/e) Recovered | Background | Recovery
(pph/%)

1,8, 7-Trimethyl-naphthalans

2BMNWRD15ad | Sedimeants Diry SO0, 2 0. 8.5

o010 Wiatsr Wat 2.00 3.81 o2
1-mathylnaphthaksns

2BMNWRID15ed | Sedments Diry 0. 250 200, 31.5

o010 Wabsr Wat 3.00 3.40 0.8
1-mathylphenanthrens

2BNWRID sed | Sediments Diry 0. 302 0. 723

reo10 Wiatar Wat 5.00 4.32 804
2 o-dimsthyinaphihalans

2BMNWRD1sed | Sediments Diry SO0 208 535.0 33.0

“To010 Wiater Wat 5.00 341 082
Z-mathyinaphifakens

2BMNWRD15ed | Sedments Diry SO0, 250, LI R 3000

“To010 Wiatar Wat 2.00 .42 6.4
Banzo(a)janthracans

2BMNWRID15ad | Sedments Diry SO0 33 20.8 T0.0

"To010 Watar Wat 5.00 4.75 05.0
G1-naphthalenss

2BNWRID sed | Sediments Diry 100D S10. 0. 51.0

o010 Watar Wat 10.0 a.01 0.1
G1-phenanthrenss

2BMNWRD15ad | Sedimeants Diry SO0, 335 125 7.0

o010 Wiater Wat 5.00 4.32 804+
G2-naphthalsnss

2BMNWRD15ad | Sedments Diry 0. 203 227 32.0

o010 Wabsr Wat 3.00 3.41 8.2
G3-naphthalenss

2BMNWRD15ed | Sedments Dry 0. T3 20.4 141
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Analyte Sample Sample Basaia Spike Level Amount = Spike Percent
Number Madrix (pph/™6) Recovered | Background | Hecovery
(pph/%)

o010 WilEbar Wit |5.DD .81 o2
Dibanz{a, hjanitwacens

2BMNWRD15ed | SedEments. Dry |5|Il. ki s 833 LB

0010 Water wat |5.DD 3,80 778
HGB

2BMNWRD15ed | SodEments Dy LI R 5.0 LI R 5.0

o010 Wiatar Wt 1.00 1.00 100
acanaphiialens

2EMNWRD1Sed | Sediments Dy |5nn. 204 200, 527

"ro010 Wiahar Wit IE.DD 3.00 20
acanaphiiens

2BMWRD15ad | Sedimants Diry ISIII. 278 833 o0

o010 WWEber Wat |5.DD .78 i
aipha BHC

2BMNWRID15ed | SedEments Dry 1. 0 1. 0

0010 Water wat 1.00 1.00 100,
aipha chiondana

2ENWRD1Sed | Sediments Dy 100, 7.0 33.3 7.0

o010 Wiatar Wit 1.00 0.800 80,0
anthracens

2BMWRD15ed | Sedimeants. Diry |5IIL Eissid . 075

“To010 WEbar Vet IE.DD 3.00 0.8
benzo{ajpyTena

2BMWRD15ed | SedEmants. Diry |5|Il. 301 128 2

o010 Wabar Wat IE.DD 324 4.8
benzo(bjfuoranthans

2BMNWRD15ad | SedEments Diry ISIII. Fui= 704 BT

o010 Wiatar Wit |5.DD 337 o7 4
benzo{ajpyTena

2ENWRD1Sed | Sediments Dry Isnn. 201 10.8 522

"ro010 WiEhar Wit |5.DD 3.25 050
benzo{g,h.ijperyiena
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Analyte Sample Sample Basaia Spike Level Amount = Spike Percent
MNumber Madtriox (ppba) Recovered | Background | Hecowery
(pph/%)

2BMNWRD15ad | SodEments Diry |5|II. 207 132 a4

o010 Vilaber et IE.DD 321 042
benzo{kiiucranthens

2BMWID15ed | SedEments Diry |5ﬂ1 250 8.02 S0.0

o010 Wiatar Wit IE.DD 317 a4
=sia BHG

2BMWRD15ed | Sedimeants. Diry 1. o01.0 1. o01.0

o010 WilEbar Wit 100 1.10 1100
bipheny!

2BMWRD15ed | SedEments. Dry ISIII. 0 0. 520

o010 Vilaber et |5.DD 3.55 1.0
chrysang

2BMNWRD15ed | SodEments Dy |5ﬂ1 321 132 4.2

o010 Wiatar Wt |5.DD 4.60 o020
cis-nomachion

2BMWRD15ed | Sedimeants. Diry 1. 100 1. 100

"ro010 Wiahar Wit 1.00 1.00 10,
dalla BHG

2BMWRD15ad | Sedimants. Diry iR 080 iR 080

o010 WlEbar et 1.00 0.030 a0
dianzothiophena

2BMNWRID15ed | SedEments Dry ISIII. 244 0.0 488

o010 Vilaber et |5.DD 1.03 320
diialdrin

2BMNWRD15ed | SedEments Dy 100, 3.0 3.3 3.0

o010 Wiatar Wit 1.00 1.10 1100
el

2BMWRD15ad | Sedimants. Diry iR 000 iR 000

o010 WilEbar Wit 100 120 1200
Nuoranthens

2BMWRD15ed | SedEmants. Diry |5|II. 3. 1000 o0

o010 Wabar Wat IE.DD 4.40 880
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Analyta Sample Sample Bagia Spike Level Amount " Spike Pearcent
Number Mairix (pphi®e) RAecoverad | Background | Aecowery
(pphis)

Nuorans

2BMWRD15ed | Sedimeants. Diry ISIII. 04 83.3 8.8

“ro010 WlEbar Vet |5.DEI' 304 7.8
gamma BHG

2BMWRD15ad | Sedimants Diry 1. 850 1. 850

o010 WWEber Wat 1.00 1.10 110
gamma chiondsna

2BMNWRD15ad | SodEments Diry 10 000 10 000

o010 Vilaber et 1.00 1.10 110.
heptachion apoxide

2BMWID15ed | SedEments Diry 1. a7.0 1. a7.0

o010 Wiatar Wit 1.00 0840 840
mvdendol 1,2, 3-cd)pyrena

2BMWRD15ed | Sedimeants. Diry |5IIL P i 125 8.0

“To010 WEbar Vet IE.DEI' .12 024
minex

2BMWRD15ed | SedEments. Dry 1. 100 1. 100

o010 Vilaber et 1.00 0.000 000
naphihalens

2BMNWRD15ad | SedEments Diry ISIII. fsi=d 714 404

o010 Wiatar Wt |5.DD 3.38 Lo e
o,p-DDD

2BMWRD15ed | Sedimeants. Diry 1. 110 1. 110

"ro010 WiEhar Wit 1.00 0.000 000
0,0 -DDE

2BMWRD15ad | Sedimants. Diry iR 100 iR 100

o010 WlEbar et 1.00 0.a10 81.0
o,p-DDT

2BMNWRD15ad | SodEments Diry 10 100 10 100

o010 Vilaber et 1.00 1.10 110.
oxyehiomdans

2BMNWRD15ed | SedEments Dy 100, 000 100, 000
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Analyte Sample Sample Basaia Spike Level Amount = Spike Percent
Number Madrix (pph/™6) Recovered | Background | Hecovery
(pphis)

o010 WilEbar Wit 100 0.050 [+
p.p-oO0C

2BMNWRD15ed | SedEments. Dry LI R 107 333 107

o010 Vilaber et 1.00 0020 020
p.p-DOE

2BMNWRD15ed | SodEments Dy LI R [t K] 107 [t K]

o010 Wiatar Wt 1.00 Likayled o01.0
p.p-DOT

2BMWRD15ed | Sedimeants. Diry 1. 000 1. 000

"ro010 Wiahar Wit 1.00 0.850 85.0
pearylans

2BMWRD15ad | Sedimants Diry ISIII. -2.00 0850 -0.400

o010 WWEber Wat |5.DD 270 e
phananthrens

2BMNWRID15ed | SedEments Dry ISIII. 321 107 042

o010 Vilaber et |5.DD 421 842
PyrENE

2BMWID15ed | SedEments Diry |5|II. 355 10.0 1.0

o010 Wiatar Wit |5.DD 4.37 87 4
Irans-nonachion

2BMWRD15ed | Sedimeants. Diry 1. 850 0.0 850

“To010 WEbar Vet 1.00 0870 a7.0

™ Saa "Laboraiony Noles™ saction ™ For & 5pike 1o be a valkd measure of method accuracy, this ratio must be higher than 1.0.
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9. Laboratory Notes

Analyte | Sample Number | Result Modifier

1,0,7-Trimedyl-naphihalans

|?m1n |Lnum
1-mathyinapihabens

TOOD Lab Genaratad
1-mathyiphenantwense

70010 Lab Genaratad
2, o-dimathyinaphthalens

700D Lab Genaratad
2-mathyinapthalans

|7m1n |L.nnEanamHﬂ
Banzo|ajantwacens

|?m1n |Lnum
C1-naphthalenss

TOOD Lab Genaratad
G1-phenantrenss

70010 Lab Genaratad
G2-naphthalenss

700D Lab Genaratad
C3-naphthalenss

|7m1n |L.nnEanamHﬂ
Dibenz{a,hjanthracens

|?m1n |Lnum
HCB

TOOD Lab Genaratad
acanaphihalens

0010 Laby Genaratad
aanaphhens

700D Lab Genaratad
aipha BHC
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oD Leb Generatad
aipha chiondana

oo Lab Genaratad
anthracens

Torio Lab Ganaratad
benzo{a)pyTena

oo Lab Ganaratad
benzo(bjfiuoranthans

Toorio Lab Ganeratad
benzo(ajpyTens

|TM‘IH |L.B.IJM
banzo(g,h.ijperyiena

|7m19 |L.H.IJE\BI'IHW|:I
benzo{ KU ramtheme

Torio Lab Ganaratad
main BHG

oo Lab Ganaratad
biphenyl

Toorio Lab Ganeratad
chrysena

|TM‘IH |L.B.IJM
cis-nonachion

|7m19 |L.H.IJE\BI'IHW|:I
dalla BHG

Torio Lab Ganaratad
dilssnzohiophena

oo Lab Ganaratad
dialdrin

oo Lab Genaratad
eadnn

|TM‘IH |L.B.IJM
Nuoranthens

|7m19 |L.H.IJE\BI'IHW|:I
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fluorane

Toorio Lab Ganeratad
gamma BHC

Torio Lab Ganaratad
gamma chiondane

|7m19 |L.B.IJE\BI'IHW|:I
heplachion apodde

|7m1n |L.E.DBBI"BIHE|:I
mdenol 1,2, 3-cdjpyrena

oo Lab Ganaratad
minex

Toorio Lab Ganeratad
naphthalens

Torio Lab Ganaratad
o,p-DDD

|7m19 |L.B.IJE\BI'IHW|:I
o,p-DDE

|7m1n |L.E.DBBI"BIHE|:I
o,p-DDT

oo Lab Ganaratad
oxychiordans

Toorio Lab Ganeratad
pF-DOD

Torio Lab Ganaratad
p.p-DDE

|7m19 |L.B.IJE\BI'IHW|:I
p.p-oOT

|7m1n |L.EDBBI"BIHE|:I
perylansg

oD Leb Generatad
phananthrens

Toorio Lab Ganeratad
pyreng
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I appropriate, labs are instructed to use the following codes when entering laboratory notes. The labe may use one

Code List

or more of the codes in each note displayed abowe.

Comment

'Values reported basad on Al response factor.

‘Sample possibly compromised due to improper handling / packagig.

g (& |»

‘Sample was delsled from the catalog by the submitber.

I

Due to sample characlarisics it was dificull o obiain adedquats SEMple homogensity - Precision Was
impactad.

Inlarfarences ooourted during analysis.

=]

‘Sample compromised of dasiroyed during shipment - sample ot analyzed.

Compound identity was conlirmad by GGMS.

Sample was not analyzad.

‘Sample desiroyed during preparation at kab - sample not analyzed.

Insuflicient sample quantity to parionmn requested analysis.

a (g (7| |=

‘Sampie is highly decomposad - results may be impaciad.

‘Sample was subsiituled by the submitiar.

=S |@

Fatention time relative to Aldrin.

GC/S idantilias the unknown compound o ba (1l in analyta).

Insuflicient sample quantity to parfomn duplicate ! Spike analyEes.

< | |E

‘Sample was analyzed but resulls may be impacted [ses G
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10. QAQC Summary

1. Procedural Blank Summary
Procedural Blank Summary of Blank Equivalent Concentration (BEC) Data
Within a lab sample malrix, thers must be three of mone Blank results for A givan analybe in ordes o genaraie 8 report.

10.2. Duplicate Summary
Duplicate Summary of Relative Percent Difference (RPD) Data
within a lab sampla matrx and concentraiion rangs, Thare must be three or more Duplicate results for a gven analyla in arder o genanmie
B report.

10.3. Spike Summary

Spike Summary of Percent Recovery (PR} Data
Within a lab sample malrix, there must be three of mone Spike results for A givan analybe in ordes o generaie & report.

10.4. SRM Summary

Standard Reference Material Summary of Percent Recovery (PR) Data
Wihin an SAM ID, thare must be three or more Recovarnas Tor 8 given analyta in order to genarate a report.
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11. QA/QC Anomalies

1. Blank Frequency Anomalies

The required raambar of bisnk analyces Wers pariomeed.

11.2. Duplicate Frequency Anomalies

Thie required numbar of duplicate analyses wera parformed.

11.3. Spike Frequency Anomalies

The required number of spike sample analyses were parformed with the Tollowing axceplions.
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Analyte Lab Matrix Humber of Humber of Freguency (%) | Ses QAMQC Mote
Samplaa Spikes Mo
G1-chrysenes. SoilSedimant T o 1
G -chiysanes Water r [F] 2
G- SoilSedimant T L] 3
dibsenzoihiophenas
G- Water r [F] 4
dienzoihiophenas
CG1-Fluoranthenses & |SoifSedimeant 7 /] 5
Fyranas
Gl-Fucranthenss & |Water T o o
Fyranas
G -fluorenas. SoilSedimant 7 ] 7
G-uorenes Water T o 8
G2-clnyEenes SoilSedimant 7 ] ]
G2-Chrysanes Water T L] 10
G2- SoilSedimeant r [F] 11
dibenroihinphenas
C2- Watar ¥ L] 12
dianzothiophanas
C2-uorenas SoilSediment 7 ] 13
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The required number of spike sample analyses were parformed with the Tollowing axcaplions.
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Analyle Lab Matrix Number of Number of Frequency (%) | See QAMIC Note
Samples Spikea No.
C2-ucrenas Water 7 o 14
C2-phenantivenss | SoilSedimant T L] 15
C2-phanantvenss  |VWater 7 o 10
C3-chiysenes SoiSadimant 7 0 17
C3-chaysenes Water 7 0 18
G3- SoilSediment T L] 10
dibenzothiophenes
G3- Water T o 20
dilsanzohiophsenas
C3-fucrenas SoiSediment 7 o 21
C3-uoranas Water T 0 2
C3-phenantivenss | SoiSedimeant 7 o >3
C3-phananthrenas |Water ¥ [H] 24
C4-chuysenes SoilSediment 7 0 25
C4-chwysenes Water 7 0 20
C4-naphthalenas SoilSedimant T 0 27
C4-naphihalenas | Water 7 o 28
C4-phanantivenss | SoiSedimant T 0 pra ]
C4-phanantvenss | VWater 7 o 30
PFCB-1242 SoilSedimant ¥ L] E1l
FCB-1242 Water T [H] 52
FCB-1248 SoilSediment T L] a3
FGB-1248 Water T 0 i ]
PCB-1254 SoiSediment 7 o 35
FCB-1254 Water T L] 30
FCB-1200 SoilSedimant T 0 37
PFCB-1260 Watar ¥ L] 3B
FCEB-TOTAL SoilSedimant T 0 30
PFCB-TOTAL Watar ¥ L] 40
Ioaphensa SoilSedimant T L] 1
Toaphens Water 7 o 42
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11.4. Reference Material Frequency Anomalies

| Mo Standard Rafarence Material data exists in this set of resulls; tharafore, the anomaly test was nol periommed.

11.5. Mass Spec Frequency Anomalies

| Mo Garbamate, O, of OF data axists in this 56t of resulls; therehone, the anomaly test was ot perfonmed.

11.6. Limit of Detection Anomalies

Limils of Delection were within the coniract requirements.

11.7. Blank Anomalies

FProcedural Blank analyses were aocapiabie with the Tollowing exceplions.

Analyte Lab Matrix * BEC [ppm/%) LOD (ppm6) Basia Ses QAMQC Note
Ma.
perylansg Water 000017 0.0 et 43
* BEC = Blank Equivalent Conceantraicon.
11.8. Duplicate Anomalies
All duplicate results were within nonmal limits with the following e:xcaplions.
Analybe Sample Lab Malrix | LOD Mean |Initial Result| Duplicaete Relative | See QAMIC
Number Ppms Reault Percent Diff.| Nole No.
PR
bpenzo(kiiuom |2BMWRO1sed |SoilSadiment |0.005SHD 00580 000 30.7 4
nihens
chrysens SENWRO1sed |SoifSediment | 000500 0080 00100 1.5 40
C4- 2ANWRD1sed |SoivSediment |0.0100 00430 O340 30.3 45
naphihalenes
pape: 69
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11.9. Spike Anomalies

All spike results were within normal Bmits with the following excaplions.
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Analyte Sample Number Lab Matrix Sampl | LOD | Spike | Spike % |Spike/| See
a ppmi™ | Reault | Level | Recov | Backgr| QAMC

Rasult ppm% (ppmfe | ery ound | Mote
ppm™e Ho.

1.8, 7-Trimadtyl- 2ENWRON sad ‘Soil'Sadimant 000500 | 0205 0.500 |S0.0 100. 47

naphihalana 0.00500

1- 2ENWRON sad Soil'Sedimant < 000500 | 0200 0300 |=2.0 100. 48

mathyinaphihalens 0.00500

1i- 2ENWRO sad Soil'Sedimant 000500 | D304 0.500 |T2B 100. 40

mathyliphenanthnen 0. 00500

-]

2.0- 2ENWRON sad Soil'Sedimant 0.00000 |0.00500 | 0277 0.300 |33.0 55.0 S0

damethyinaphiaben

]

2- 2ENWRO sad Soil'Sadiment 0.00500 |0.00500 (0255 0.500 0.0 100. 31

mathyinaphthalens

acanaphihalons 2HNWRON sad Soil'Sedimant 000500 | 0200 0.500 |53.2 100. 52
0.00500

acanaphthaens 2ENWRO sad ‘Soil'Sadiment 0.00000 |0.00500 (02583 0.500 =0.0 83.3 53

anthracans 2ENWRON sad ‘Soil'Sadimant 000500 | D340 0.500 |68.0 100. 54
0.00500

benzo{a)pyTena 2BNWRON sad Soil'Sedimant 0.0300 |0.00500 | D340 0.500 |o0.2 128 55

benzofbjfluoranthe | 2BNWRD sed Soil'Sedimant 0.0030 |0.00500 | D348 0.500 |57.0 704 50

na

benzo{ajpyTena 2BNWRON sad Soil'Sedimant 0.0470 |0.00500 | D308 05300 |E2.2 10.0 57

penzofg hijperyen |2BNWRD1sed Soil'Sadiment 0.0380 |0.00500 (0305 0.500 53.4 132 58

-]

benzo{Kiuormamthen | 2BNWR01 sed Soil'Sedimant 0.0580 |0.00S00 | D308 0.500 |50.0 8.0 50

a8

Dbipienyl 2ENWRON sad Soil'Sedimant 000500 | D207 0300 |53.4 100. o
000500

Cl-naphihalenas  [2BNWRO1sad Soil'Sedimant = 00100 (0515 1.00 S51.5 100. Ly
0.0100

Ci-phananthrenss |2BNWRO1sad Soil'Sedimant 0.0400 |0.0100 (D3TS5 0.500 |o7.0 125 02

C2-naphthalenas  |2BNWRO1sad Soil'Sedimant 0.0220 |0.0100 |D285 0.500 |20 227 03

page: 70




All spike results were within nommal Emits with the following exceplions.
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Analyte Sample Number Lab Matrix Sampl | LOD | Spike | Spike % |Spike/| See
a ppmi™: | Aeault | Level | Recov | Backgr| QAMIC
Rasullt ppm% (ppmfe | ery ound | MNoie
ppm™e Ho.
C3-naphihalenss  [2BNWROsed Soil'Sediment 070 (00100 (0720 (0500 |14 20.4 o4
chrysang 2BNWRO1 zed Soil'Sediment 0.0380 |(0.DS00 (D350 0300 4.2 132 o5
dibenzothiophena  (2BNWRO1sed Soil'Sediment 00100 (000500 0254 (0500|468 50.0 ]
Nuoranthens 2ENWRO sed Soil'Sadiment 0.0500 |0.00500 (040D 0300 T0.0 100 av
Nuorang 2BNWRO1 sed Soil'Sodiment 0.00000 |0.00300 (0300 0.300 =0.5 833 08
mdeno{1,2.3 SENWRO sed Soil'Sadiment 0.0400 |0.0DS00 (D330 0500 8.0 125 11
cdypyTena
naphihalans 2BNWRO1 sed Soil'Sodiment 0.00700 (0.00S00 (D230 0500 404 T4 7o
phenanthrans SBNWRO sad Soil'Sediment 0.0300 (000500 0351 (0500 |o42 10.7 71
pyrens 2ENWRO1 zed Soil’Sodiment 0.0470 |0UDDS00 D402 0.500 71.0 100 2
1- TO010 Waler 0.00005 (0DX340 |0L00500 (BO.6 3000
mathyinaphihalens oo
28 To010 VWabar O.e0S (0UD0341 (0.00500 |BE.2 3001
dimathyinaphihalen oo
a
2- To010 VEar 000G |(0.00342 (0.00500 |08.4 3002
mathyinaphihalens oo
acanaphthalens TR0 10 VWalar OIS (000300 (0.00500 |72.0 3003
oo
benzo(a)pyTens To010 VWEbar O.0S |0LDE24 (0.00500 D48 3004
oo
penzo{bjiucranths |70010 Waler 0.00005 (0DX3IT |0L00500 (OF.4 3005
na oo
benzo(a)pyTens To010 VWabar O.0S (0LD0325 (0.00500 |B5.0 3000
oo
penzo{g,h,ijperyen 70010 Waler 0.00005 (0DXZ21 |0L00500 (B4.2 3007
a8 oo
benzo{kiiucranthen [7o010 VWabar O.e0S (0LDD317 (0.00500 (B34 3008
a oo
Dbiphenyl To010 VWG O.0S (0LD03SS (0.00500 |71.0 3000
oo
Cl-naphthalenas 70010 VWalar 0.0 (000601 |0.0HO0 |B0.1 gl
o
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All spike results were within nommal Emits with the following exceplions.
Analyte Sample Mumber Lab Matrix Sampl | LOD | Spike | Spike % (Spikef/| See
a ppmi™: | Aeault | Level | Recov | Backgr| QAMIC
Rasullt ppm% (ppmfe | ery ound | MNoie
ppm™e Ho.
G2-naphthalensas. To010 Valar 0050 (0UDD3E (0.00500 |B8.2 3011
i=}
dienzothiophena (70010 VeI OIS (000103 (000500 |32.0 oz
oo
indeno{1,2,3- To010 Valar O.00S (0UDD312 (0.00500 |02.4 33
cdjpyrens oo
naphthalans To010 Wibar O.e0S |0LD0330 (0.00500 |&7F.2 14
oo
pearylang To010 VEar 0.0 (000270 (0.00500 |35.2 IS
oo

11.10. S.R.M. Anomalies

| Mo SFAM data exists in this 58t of resulis; theralone, the anomaly est was not parformed.

11.11. QA/QC Notes

QAMC Note Number and Comments

Audditional Lab Gomments:
This is & resand of the file with comectiions. The Spike 70010 is 8 lab genarated waler spike. Fleass et me know if it neads o be
n the fila in a differant way.

1-42. It is not practical to spike with every analyte. The method used is Sccaptable.

43. The analyla parylens was presant in the iank. Sample resulls 18sS than 10 imes e amount found in the biank are considersd
nnHaetecs.

44-40. The APD & for the analyles wede greater than the normal rAnge. Positive resulls are considered estiimates.

47-T2. Spike recovenses for these analyies, with the excaption of G3-napthihabenes, were below nomal limits. Resulls may e
biased kow. Tha resulls for G3-napihalenas may be biased high-

OA/QG Team
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Judy Biseholf, PhD.
Branda mm]l’
Waltar Filay, ).

3,000 - 3.000c  All spike anomaliss with 8 refarence numiser of 3,000 or grealsr ware added on 502008, Thoese anmaliss wera
missed, dug o a bug in ECDMS, whan the results were oniginally processed. For more informeation contact ACE.
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12. Analytical Methods
Below are the analytical methods used by MSCL to produce the results included in this report.

| Method Codes: | 042

Lab Matrix Analyte

WiEtar 1,0.7-Trimathyl-naphthalens

1-matiyinaphihalena

1-mathyiphananthrena

2 o-dimathyinaphthalana

G1-Flucranthenas & Pyranas

G1-chrysenas

Dibenz{a,hjanihracensa

HCB

page: 74
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PCB-1242

PGB-1248

PCE-1254

PGB-1200

PGE-TOTAL

o,p-D00

o,p-DDE

o,p-DOT
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oiychlordana

p.p-DOD

p.p-DDE

p.p-0OT

perylane

phenanthrana

Pymana

toxaphens

rans-nonachior

Method Coda: 042

LABORATORY: Mississippi State Ghamical Laborabory

Analysis for Organochlorine Pesticidas, NP Pecticides,
Aliphatic and Polynuclear Aromatic Hydrocarbons,
and Ghiorophsanoxy Acid Herbicides in Water

1. Record sampls volume and pH. Add 800 mi of zampla to a 1000-mi
saparatory funnel. Add 100 grams of sediem chioride and 50 mis
phosphate buffer to the funnel and shake 1o mix.

2. Adjust to pH 8 by adding PRO 0N KOH (S0P 1.255) or ON sulfuric
acid o sampla, and shake vigorously 30 sac. ABDW sampla to
stand one howr at pH 8. Ansa the sample container with 25-mi
CGH2GI2 {S0F 1.255) and add this to the funnel. Four tha
remainder of the sampls back nio the sampls container and rinss

the graduated cylindsr 2 X 25 ml GH2GI2.

3. Shaks 2 min. with penodic venting. Dran GH2CE2 through a
funnal of GH2GI2 washed sedim sulfate o a 500 ml French
Squars bottle if there is no emulsion. Otherwise, drain kowear
layer nio cantrifuge botts and cantrifuge o separate layars.
Rapeat 2 X 00 ml GH2GI2. This combined axiract contains
organachloring, aliphatic and aromatic hydrocarbons, and
nitrogen/phosphorous containing pesticides.

4. Adjust pH 1o lass than 2 with drop wiss addition of PRO 0N H2S04
[30F 1.255).

5. Extract watsr with 100ml Eihyl sther (SOF 1.255) by shaking tao

page: 76
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minutes. Drain the waber from the saparatory flunnel and pass the
elhar layer through acidified codm sulfats into a 500-mil French
sOuare olile. Fepeat 2 x 00mi EtoEt. Extract with a final
aliquot of 100m patroleum ather (SOF 1.81). This combined
axiract contains chiorophenoxy acikd herbicidas.

0. Goncantrale acid and neutral axiracts separatsly with
Kudema-Danish avaporaiors (SOF 1:201).

7. CGolamn Claan-Lip:

* MEUTAAL FRACTION [M/F and organochioing pacticides, Aliphatic
and polynuciear anematic hydrocarmhons). Adjust cample exiract 1o
axact volume and remove SN appropriate aliquot for column

ciaan-up Bchniques specilic 1o the analyis, for peslicides. use

Noricll (SOF 1.104), for hydrocarbons use 1 % deactivated silica

gel [SOF 1.203), for organophosphates, shoot directly on a
NP-datactor.

"ACID FRACTION (Chiorophanoxy acid herbicides) - Derivilization:
FReducs the sampie volume 1o approximately 0.5mi and etfyiats
using diaroathans (15 min (S0P 1.10)

Exciangs 10 hexans (SOF 1.08) and reduce wohama io 0.3mil.

T Golumn clean-up [CPA) Place 2.0g of 1% deactivated silica gal
(S0OF 1.255) in a 7mm ki chromalography cohamn (22 Komes). Top
with 1cm Na2s04 (SOF 1.255) and prewet column with 10ml hexans
(S0P 1.255). Gollect sampla sluents in three fractions 85

Tollows:

Fraction A- add sample and rnse containes with two 0.5m| washes
of 207% benzena (SOF 1:255) In haxans. Blute with Oml of the same
solution. (Contains PGP.)

Fraction B: add 10ml 40% banzane in hexans. Add 10ml 60% banzena
n hexans. (Contains Dalapon, Sivex, Dinossb, porion of
Dicamba_)

Fraction C: add 10m| 80% banzena in hexans. Add1omi 100% banzena.
{Contains remaining Dicamba, Dichlorprop, 2,4-D, 2.4,5-T, 2,4-DB,
Bantazon, Blazar.)
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Reterence for column clean up for acid herbicides: Shafik, T. A,

H. G. Salivan, H. A. Enos, 1073." Multiresidue Procedurs for

Halo- and MNitrophenols. Measurament of Exposura to Biodegradable
Pesticidas Yieiding These Compounds 85 Metabolites.~ J. Agr. Food
Cham. 21:205-208.

FPhosphate Buffer: 20.0 mi 0. 1N hydrochionc acid & 50 mil 0.1M
disoiassium phosphalts

01N hydrochionc acid = 2.5 mi HG in 200 ml H2O0

0.1M dipotassium phosphats = B.7q dipotassium phosphate 1o
300 ml H2O
[This makes approximatsty 500 mi bufler_)
Raferences:
E.P.A. Mathod 507

E.F.A. Mathod 508

E.P.A. Nafional Survey of Pesiicides in Drinking Watsr Walls [11/00] kethod 4

1,0,7-Trimathyl-naphinaiens
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Cr-naphihalenas:

G1-phananihrenss

G2-chrysenas

Dibenz(a,hjanihracans

HGB

PCB-1242

PGE-1248

PCB-1254

PGB-1200

PCB-TOTAL
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gamma BHG

\gamma chicrdane

heptachior spoxica

|'l1duln{1 2. 3-od)pyrena

o,p-DO0

o,p-DOE

o,p-D0T

p.p-DDD

|p.pf-mE

||=.pf-|:m

-

|[I‘H'ﬂl‘ﬂ‘l‘ﬂ'ﬂ

Method Code: 06T

LABORATORY: Mississippi State Ghemical Laboratory

Analysis for Organochiorine Pesticides and PGHES, Aliphatic and
Polynucisar Aromatic Hydrocarbons in Soll and Sediment

A 10-gram s0d or sediment sample is weighed imo 8 PRG (SOF 1.105) contrifuge bottie. If the sample is 1865 than 107 moishre,
than 10- mi water (SOF 1.255) is added. Fifty-ml acetons (SOF 1.255) is added and the sample shaken well six tines over 8
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ninsly-minute period {about evary 15 minutas). Filty mis petrolsum sther (SOF 1.81) is added 1o the sample and the shaking
repaatad. The sample is centrifuged (SOF 1.100) and the kgquid decanted info a 500-mi separatory funnal containing 200 ml PRO
water and 15 mi saturabed sodiam chloride solution (SOP 1.255). Fifty mis of a 1:1 acstona/pst ethar mixiure i addad to the
sampds and it s shaken, centrifuged, and the Bquid added 1o the separatory funnel. The separatory funnal is shaken vigorously Tor
two minutas and the kayers allowed to separata. Tha pat ather is removad, and the watss fraction extractad again with S0-mi pst
ather. The combinad pet ather is washed twice with water and concantrated by Kudema-Danish (SOP 1.201) o appropriate
volums. An aliquot of the concantrated extract reaprasenting 2 grams of sampls is transfamad to a 1.0 gram Florisdl (SOFP 1.255)
mini-column topped with 1.0 grams sodium sulifate [SOF 1.255) for pesticide datermination. A Konlas #7 column is used for this.
FRiesiduss are alubad from the column in two elution fractions. Fraction | consists of 12 miliiters hexans (SOFP 1.255) followsd by 12
millilitars of 1% mathanol (SOF 1.255) in hexana, and Fraction || consists of an additional 24 milliters of 1% methand in exana. I
aaditional cleanup i requirsd to separate PCBE from other organochlofings in Fraction |, further chromatography on a Silicie acid
{S0F 1.255) column ks parormed. Quantification of residuss in the two Flonsil fractions and three Silicic ackd fractions is by dual
magabore column (DE-008 and DB-5), electron caphure gas chromategraphy (SOF 1.205).

A sacond aliquot of the concentrated exiract for hydrocaron determination repressnting & grams of sample is transhemmed to a 20
gram 1% deactivatod silica gel (SOF 1.255) column (silica gel ks acded to s column in 8 pst ethar iUy toppsd with five grams
nauiral alumina (SOF 1.255). Aliphatic and polynuclear aromatic hydrocanson residuss are fractionated by eluting aliphatics. from
iha column with 100 mil patroleum sther (Fraction 1) followsd by elution of aromatics wsing first, 100 mi 40% methylens chionds
(SOF 1.255)/00% patroleum ather, then S0 mi methyiens chionds (Combinad elutes, Fraction Il). Bodh fractions are concanirabed,
reconst chromatography - mass spec (SOP 1.270) using a Varian Saturn 2000 ion frap mass spec with a 30M DB-5MS capillary
column.
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1. ECDMS Analytical Results Report 8/3/2010

Catalog Number Purchase COrder Lab 1D Catalog Submitter ECDMS
Number Uaar 1D
5020120 D4420-07-¥500 TEAL Guy, Ghris - Annapolis, MD rsate
Catalog Title Little Blackwater River Sadimant Triad Study Y1 2
Lab Name: Trace Elament Ressarch Laboratory
DEQ Project I0: SH42
DEQ Project Title Effscts of Urban Sprawl on Sadimsent, Surface Water, And Biota in the Litle Blackwatar
Riwar, Biackowatsr National Wildlita Refuge, Dorchester County, Maryland

Hotes, Symbole and Abbreviations Usead

Based on the report aptions selected the report should be primted in landscaps mode

Notes, Symbols and Abbreviations Ussd

The following may appsar befors a repored result (e.g. < 1234).

< - |Less than symbal indicates that the actual rasult is less than the repored datection limit
= - Greatar than symbal indicates that the actual result is greater than the repored rasult.

Al resulls are reporied as 3 significant digits.

All results are reporied as parts per million (ppm), or pencent, unless otherwies noted.

1. Integrity Report

Lab Receipt Date |00/12:2007 Lab Approval Date | 000122007

Catalog Problemsa

Ho problems raporbed

Problem Resolution

page: 2
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2_ Bulk Data

Sample Number

Sample Matrix

Sample Weight [grama)

Parcent Moisture

HENWRO sad

ar.4

2ENWRO2s0ed

80.5

8a5.4

80.2

80.4

HHHHHHHH“E?E“

SE|8E|B|E|ESE(EE|E|EE|E|8(E|B|E8|E|E|E|E |2 |B
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3. Soil/Sediment Parameters

Sample Mumber Parcant Total Percent Sand Parcant Silt Parcant Clay
Organic Carbon
FENWARD sad 18.0 470 10.7 750
MBNWROZRad 101 0200 84.5 15.4
2ENWROG=6d 17.0 320 33.5 03.3
HBNWRD4=ed 0.7 540 ar.B 5008
HBHNWROS=ad 25.3 230 47.1 507
FENWRDOsad 24.4 2.40 04.0 327
MBNWROTzed 32.0 2.30 o1.2 0.50
page: 4
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4. Contaminant Concentrations

Analyte Sampla Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
HNumber {ppm) (ppm} (ppm) Waight (ppm)
AVS
2BNW R sad Sadiments 208 30.0 338 454
2BNWRD2s80 Sadiments 1300 3.0 17.0 450
2BNWR03sed Sadiments 183 30.0 20.7 S.00
2BNWRAMEad Sadiments 13 200 204 .00
ZBNWR0Ssa Sadiments S0.0 103 e
Z2BNWR00sa0 Sadiments 385 30.0 324 .00
IBNWRDTsad Sadiments < 300 30.0 <518 518
Silvar
2BNW R sad Sadiments o 0100 0100 « 0.0247 sy
2BNWRD2E80 Sadiments o 0100 0100 « 0.0205 0205
2BNWRDGsad Sadiments <0101 0.1 « 0.0270 oo
2BNWRDMEad Sadiments 0242 0.100 a4 oo
2BMNWRDSEed Sadiments < 0102 o102 < 0.5 o215
Z2BNWR00sa0 Sadiments < 0102 o102 < 00201 ool
ZBNWROTsad Sadiments < 007 o7 < 0.0284 0284
ZBNW RO Twal Waltar < D000 ooi1DD
IEMNWRDwathd | Walsr < 0.0 DD 0uo100
BN RO2wal Watar < 0.0100 o100
2EMNWRD2waR | Walsr < 0.0100 o100
ZENW A0S twal Watar < 0.0100 o100
2BMNWRDSwatE | Walsr < 0.0100 o100
22BN RDHwal Walsr < 00100 o100
ZBNWRADaETM | Waler < D000 ooi1DD
ZBNWROSHwal Waltar < D000 ooi1DD
ZBNWR0SwaTM | Water < D000 ooi1DD
ZBNWRO00MwaT Waltar < D000 ooi1DD
page: 5
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wet Weight DL Wet
Number {ppm) (ppm} (ppm) Waight (ppm)
DBNWROOGwat | Watsr « 0.0M00 0.0100
DBNWRO7IWal | Watsr « 0.0M00 0.0100
IBNWROTwatM | Watsr £ 0.0M00 0.0100
ZBNWRID Waitsr < 0.0M00 0.0100
ZBNWRITD Waisr < 0.0M00 0.0100
ARETIiNUm

ZBNWROIsed | Sediments 20100 0.080 3070 0123

Z2BNWR02sa0 Sadiments 20300 0.080 2730 o132

Z2BNWR0Ssad Sadiments 17000 0.050 2480 0130

DBNWRMsed | Sadiments 14000 0.080 2080 0.135

DBNWAROSsed | Sadiments 10500 0.000 1850 0.108

DBNWROOsed | Sadiments 11100 0.000 1510 0131

JBNWROTsed | Sadiments 13200 0.000 1000 0143

ZBNWROTWET | Walsr 00100 0.0100
ZBNWROTwatM | Watsr 00100 0.0100
ZBNWROZIwWET | Waler 0.0100 0.0100
ZBNWROZwatM | Walsr 0.0400 0.0100
Z2BNW RO wal Waltar [ h ] ooi1DD
ZBNWR0S WM | Waler [iri] ooi1DD
DBNWRO4Iwal | Waltsr 0.0100 0.0100
DBNWROSwatk | Watsr « 0.0M00 0.0100
DBNWROSIwWal | Walter « 0.0M00 0.0100
ZBNWROSwatM | Watsr £ 0.0M00 0.0100
ZBNWROOWET | Walsr < 0.0M00 0.0100
ZBNWROOwaM | Walsr < 0.0M00 0.0100
ZBNWROTTwaL Waltar [ h ] ooi1DD
ZBNWROTwWaHM | Walsr 0.0400 0.0100
ZBNWRID Waltar < D000 ooi1DD
ZBNW R Waltar < D000 ooi1DD
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number {ppm) (ppm) {ppm) Waeight (ppm]
Arsanic
2BNWROA sad Sadiments 5.00 0.0080 o713 o123
2ENWRD2se0 Sadiments 438 0.0082 oS50 o133
2BNWRDGsad Sadiments J.as 0.0055 0533 o130
2BNWRDMEad Sadiments 272 00080 0375 0uo13s
2BMNWRDSEed Sadiments 311 0.0002 0348 o108
2BNYWRD0sed Sadiments 444 0.0002 000 o131
ZBNWROTsad Sadiments 2285 0.0085 o410 o142
ZBNW RO Twal Waltar 0150 0LDDDOS00
IEMNWRDwathd | Walsr Ok QLDDDDSD0
BN RO2wal Watar 00183 0LDDDDSD0
2BMNWRDDwaER | Walar o017 0LDDDDSD0
BN RO3iwal Watar 002 QLDDDDSD0
2BMNWRDSwatE | Walsr OS2 0LDDDDSD0
22BN RDHwal Walsr 000D QLDDOTDD
2BMNNWADwatld | Waler 00020 QLDDOTDD
22BN ROSTwal Walar 000320 QLDDOTDD
ZBNWR0SwaTM | Water 0311 0LDDDTD0
ZBNWRO00MwaT Waltar (el i<y 0LDDDTD0
IEMNWRDOwatE | Walsr D05 0LDDO1DD
BN RO TTwWaL Watar 0.0DS 0LDDDDSD0
2BMNWRDT W] | Walar [N ] 0LDDDDSD0
2EMNWRID Watar -« 0.0000S00 QLDDDDSD0
BN R Watar -« 0.0000S00 0LDDDDSD0
Boron
Z2BNWAD sad Sadiments 282 1.00 0355 0247
2BMNWRD2sed Sadiments 200 1.00 o2 0205
Z2BNWR0Ssad Sadiments B.30 1.1 124 0Zro
2BNWRAMEad Sadiments I 1.00 1.07 0Zrn
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number {ppm) (ppm) {ppm) Waeight (ppm]
2BNWROSEe Sadiments 174 1.02 105 0215
2BNWRD0se Sadiments Fa N | 1.02 287 0201
2BNWROTsa Sadiments B28 1.07 110 0284
BN RO Twal Watar [l ] o100
2BMNWADTwathd | Walsr 0000 o100
22BN R02Twal Walar [N |y o100
2BMNWAD2watld | VWaler o128 o100
Z2BNW RO wal Waltar o511 ooi1DD
ZBNWR0S WM | Waler o510 ooi1DD
BN RO walk Waatar 00D 0uo100
2BMNWRD AR | Walar 0085 o100
IENWROSwal Watar 0080 o100
2BMNWRDSwatRd | Walsr 001 o100
ZENW RD0MwaE Watar 1.02 o100
2BMNWRADOwatR | Walsr 1.0 o100
22BN RO TTwaR Walar o532 o100
2BMNWADTwatl | Waler 0523 o100
ZBNWRID Waltar < D000 ooi1DD
ZBNW R Waltar < D000 ooi1DD
Barnam
2BNWROA sad Sadiments a7 0.0080 a0 o123
2BNWRO2se0 Sadiments g7a 0.0080 5.02 o132
2BNWR0Gsad Sadiments 107 0.0050 288 o130
2BNWRDEa0 Sadiments 1041 0.0080 204 0u13s
2BNWRDSsad Sadiments 201 00000 3.0 o108
Z2BNWR00sa0 Sadiments 248 0. 0000 337 o3t
2BNWRODTsed Sadiments by = | 0.0000 3.07 00143
ZBNW RO Twal Waltar 40 QLDD10D
ZBNWRO WM | Waler .80 QLDD10D
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number {ppm) (ppm} (ppm) Waight (ppm)
BN RO2wal Watar [l i] 0LDD1DD
2BMNWRDDwaER | Walar oA 0LDD1DD
BN RO3iwal Watar o100 0uDD1DD
2BMNWRDSwatE | Walsr o100 0uDD1DD
22BN RDHwal Walsr 00D QL0100
2BMNNWADwatld | Waler 00070 QL0100
22BN ROSTwal Walar o105 QL0100
ZBNWR0SwaTM | Water o108 QLDD10D
ZBNWRO00MwaT Waltar o105 QLDD10D
IEMNWRDOwatE | Walsr o A10D 0uDO1DD
BN RO TTwWaL Watar o103 0LDD1DD
2BMNWRDT W] | Walar o180 0LDD1DD
2EMNWRID Watar -« 0.001 00 0uDD1DD
BN R Watar -« 0.001 00 0uDD1DD
Baryllium
2BNW RN sed Sadiments 184 0.0400 o2 QuDDo17
2BMNWRD2sed Sadiments 152 0.0 0.20S 0LDDDE3
Z2BNWR0Ssad Sadiments 1.30 00477 o0 QLDDD0DG
2BNWRAMEad Sadiments 1.08 0. 0400 o140 QuDDETo
IBNWRDSsad Sadiments 115 0. 0481 o130 0LDOS30
2BNWRD0se Sadiments 0uDe3 00481 o1 0LDDOESS
2BNWROT e Sadiments 170 0.0403 0258 ouDo7T10
BN RO Twal Watar -« 0000500 0LDDOSDD
2EMNWARDTwathd | Walsr -« 0.000S00 0LDDOSDD
22BN RD2Twal Walsr < 0. 000500 QLDDOSDD
ZBNWR0SwaM | Water < 0000500 0LDDDSD0
22BN A0S twal Walar < 0.000500 QLDDOS0D
ZBNWR0S WM | Waler < 0000500 0LDDDSD0
ZBNW RO wal Waltar < 0000500 0LDDDSD0
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number {ppm] (ppm} (ppm} Waight (ppm])
ZBNWROSwat | Watsr < 0.000500 0.000500
ZBNWROSWEL | Watar < 0.000500 0.000500
ZBNWROSwat | Watar « 0.000500 0.000500
ZBNWROMWET | Watar « 0.000500 0.000500
ZBNWROOwAt | Watsr « 0.000500 0.000500
ZBNWROTIWEL | Water « 0.000500 0.000500
ZBNWROTWaM | Water « 0.000500 0.000500
ZBNWRID Waisr < 0.000500 0000500
ZBNWRIT Waisr < 0.000500 0000500
Calchum
ZBNWROsed | Sadiments 5120 0.80 45 123
ZBNWROZsed | Sadiments 5250 0.80 700 132
Z2BNWRO3sed | Sadiments 4300 0.50 037 130
ZBNWRMEed | Sadiments 4260 0.80 501 135
ZBNWAOSsed | Sadiments 5250 0.00 588 1.08
ZBNWA00sed | Sadiments 5050 0.00 o84 131
ZBNWROTsed | Sadiments 0020 0.00 aa7 143
ZBNWROTwWEL | Walsr 120 0.0100
ZBNWROTwatM | Walsr 120 0.0100
ZBNWROZwal | Wailsr 18.0 00100
ZBNWROZwat | Watsr 18.0 0.0100
ZBNWROSIWEL | Watsr 54.0 0.0100
ZBNWROSwatM | Watar 55.0 0.0100
ZENWROSMWEL | Watar 05.0 0.0100
ZBNWROSwatM | Watsr 0o.1 0.0100
ZBNWROSwWET | Walsr o7.0 0.0100
ZBNWROSwatM | Water oo.0 0.0100
ZBNWROMWET | Walsr 003 0.0100
ZBNWROGNaH | Walsr 003 0.0100
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number {ppm] (ppm} (ppm} Waight (ppm])
ZBNWRO7IWEL | Watar 50.4 0.0100
ZBNWROTwWST | Watsr 55.4 0.0100
ZBNWRID Watar £ 0.0100 0.0100
ZBNWRIT Watar < 0.0100 0.0100
Gadmiam
ZBNWADIsed | Sadiments 0.580 0.0100 00731 0.00247
ZBNWARO2Eed | Sadiments 0418 0.0100 0.0504 0.00205
ZBNWRO3sed | Sadiments 0201 0.0 0.0425 000270
ZBNWRMsed | Sadiments 0238 0.01100 00328 000270
ZBNWROSsed | Sadiments 0230 0.2 00204 000215
ZBNWROOsed | Sadiments 0257 0.0102 00350 0.00201
ZBNWROTsed | Sadiments 0,603 0.0M07 0008 0.00284
ZBNWROTWEL | Watar « 0.0000100 0.0000100
ZENWROTwatM | Watar « 0.0000100 0.0000100
ZBNWROSIWEL | Watar « 0.0000100 0.0000100
ZBNWROSwatM | Water « 0.0000100 0.0000100
ZBNWROSWEL | Water « 0.0000100 0.0000100
ZBNWROSwatM | Walsr < 0.0000100 00000100
ZBNWROMwWET | Walsr < 0.0000200 00000200
ZBNWROMwatl | Walsr « 00000200 0000000
ZBNWROSWEL | Watar < 0.0000200 0.0000200
ZBNWROSwST | Watsr < 0.0000200 0.0000200
ZBNWROMWED | Watar « 0.0000200 0.0000200
ZBNWROGNAT | Watsr « 0.0000200 0.0000200
ZBNWROTIWEL | Water « 0.0000100 0.0000100
ZBNWROTwaM | Walsr O MM 00000100
ZBNWRID Watsr « 0.0000100 0.0000100
ZBNWRIT Waisr < 0.0000100 00000100
Cobalt
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number {ppm] (ppm} (ppm} Waight (ppm])
ZBNWRMSed | Sadiments 20,0 0.400 330 0.oM7
ZBNWROZSed | Sediments 29 4 0.4 302 00083
ZBNWARO3sed | Sediments 235 0477 343 00000
ZBNWRMEed | Sediments B.43 0.400 110 00070
ZBNWROSsed | Sediments B.15 0.481 03 00530
ZBNWROOsed | Sediments B.78 0.481 110 00054
ZBNWROTSed | Sediments 1.0 0.403 440 00710
ZENWROTIWEE | Watar < 0.00500 000500
ZENWROTwaM | Watar < 0.00500 000500
SENWROSwWat | Walar < 0100500 0LDBS00
SENWROSwAtM | Watar < 000500 0.DBS00
SENWROSWEE | Watar < 000500 0.DBS00
ZENWROSwAIM | Walar < 0.00500 000500
ZENWROSHWEL | Walar < 000500 000500
ZENWROSwEIM | Walar < 0.00500 000500
ZENWROSWEL | Walar < 0.00500 000500
ZENWROSwEIM | Walar < 0.00500 000500
ZENWROMWEE | Watar < 0.00500 000500
ZENWROOwAM | Watar < 0.00500 000500
SENWROTIWEE | Walar < 0100500 0LDBS00
SENWROTWANM | Watar < 000500 0.DBS00
DENWRED Watar < 000500 0.DBS00
ZENWRIT Watar < 0.00500 000500
Ghromium
ZBNWRONSed | Sediments 2000 0.100 330 00247
ZBNWROSsed | Sediments 20,0 0.100 270 00205
ZBNWARO3sed | Sediments 107 0.1 244 00270
ZBNWRMsed | Sediments 1000 0.100 22 00270
ZBNWROSsed | Sediments 174 0.102 105 00215
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number {ppm] (ppm} (ppm} Waight (ppm])
ZBNWROOsed | Sadiments 125 0.102 170 00201
ZBNWROTsed | Sadiments 115 0.107 1.00 0.0284
ZBNWROTWEL | Watar « 0.00500 0.00500
ZENWROTwatM | Watar < 0.00500 0.00500
ZBNWROSIWEL | Watar « 0.00500 0.00500
ZBNWROSwatM | Water « 0.00500 0.00500
ZBNWROSWEL | Water « 0.00500 0.00500
ZBNWROSwatM | Walsr < 0.00500 000500
ZBNWROMwWET | Walsr < 0.00500 000500
ZBNWROMwatl | Walsr < 0.00500 000500
ZBNWROSWEL | Watar < 0.00500 0.00500
ZBNWROSwST | Watsr < 0.00500 0.00500
ZBNWROMWED | Watar « 0.00500 0.00500
ZBNWROGNAT | Watsr < 0.00500 0.00500
ZBNWROTIWEL | Water « 0.00500 0.00500
ZBNWROTWaM | Water « 0.00500 0.00500
ZBNWRID Watsr « 0.00500 0.00500
ZBNWRIT Waisr < 0.00500 000500
Goppar
ZBNWRsed | Sadiments 7 0.100 273 00247
ZBNWROZsed | Sadiments 170 0.100 230 0.02085
ZBNWROSsed | Sadiments 13.7 0.101 200 0.0270
ZBNWRMsed | Sadiments 127 0.100 175 0.0270
ZBNWAROSsed | Sadiments 120 0.102 141 00215
ZBNWAO0Sed | Sadiments 054 0102 130 00201
ZBNWROTsed | Sadiments 15.4 0.107 22 0.0284
ZBNWROTWEL | Water « 0.00500 0.00500
ZBNWROTwatM | Walsr < 0.00500 000500
ZBNWROZfwal | Walsr < 0.00500 000500
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D-250

Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number {ppm] (ppm} (ppm} Waight (ppm])
ZBNWROZwat | Watsr < 0.00500 0.00500
ZBNWROSIWEL | Watsr < 0.00500 0.00500
ZBNWROSwatM | Watar « 0.00500 0.00500
ZENWROSMWEL | Watar < 0.00500 0.00500
ZBNWROSwatM | Watsr « 0.00500 0.00500
ZBNWROSWEL | Water « 0.00500 0.00500
ZBNWROSwatM | Water « 0.00500 0.00500
ZBNWROMWET | Walsr < 0.00500 000500
ZBNWROGNaH | Walsr < 0.00500 000500
ZBNWROTIwEl | Wailsr < 0.00500 000500
ZBNWROTwWST | Watsr < 0.00500 0.00500
ZBNWRID Watar < 0.00500 0.00500
ZBNWRIT Watar « 0.00500 0.00500
Iran
ZBNWAOIsed | Sadiments 20100 0.400 2530 00017
ZBNWARO2Eed | Sadiments 21100 0401 2850 0.0003
ZBNWRAO3sed | Sadiments 23200 0477 3300 0.0000
ZBNWRIMsed | Sadiments 17000 0.400 2350 0.0070
ZBNWROSsed | Sadiments 10300 0.481 1830 0.0530
ZBNWROOsed | Sadiments 14000 0.481 2030 00054
ZBNWROTsed | Sadiments 15000 0.403 2100 0.0710
ZBNWROTWEL | Watar 0120 0.0100
ZBNWROTwatM | Watar 00800 0.0100
ZBNWROIWEL | Watar 0.0100 0.0100
ZBNWROSwatM | Watsr 00400 0.0100
ZBNWROSIwal | Waler < 0.0100 0.0100
ZBNWROSwatM | Water 00300 0.0100
ZBNWROMwWET | Walsr < 0.0100 0.0100
ZBNWROwat | Walsr < 0.0100 0.0100
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number {ppm] (ppm} (ppm} Waight (ppm])
ZBNWROSWEL | Watar < 0.0M00 0.0100
ZBNWROSwST | Watsr < 0.0M00 0.0100
ZBNWROMWED | Watar £ 0.0100 0.0100
ZBNWROGNAT | Watsr < 0.0100 0.0100
ZBNWROTIWEL | Water < 0.0M00 0.0100
ZBNWROTWaM | Water < 0.0M00 0.0100
ZBNWRID Watsr < 0.0M00 0.0100
ZBNWRIT Waisr < 0.0100 0.0100
Marcury
ZBNWRsed | Sadiments 0123 0.00310 00155 0000301
ZBNWROZsed | Sadiments 0107 0.00310 00144 0.000418
ZBNWROSsed | Sadiments o110 0.00330 o001 0.000432
ZBNWRMsed | Sadiments 0.0800 0.00330 00110 0.000455
ZBNWAROSsed | Sadiments 0.0730 0.00320 000818 0.000358
ZBNWAO0Sed | Sadiments 0.0705 0.00330 0.0108 0.000440
ZBNWROTsed | Sadiments 0.100 0.00330 0.0153 0.000475
ZBNWROTWEL | Water « 0.0000300 0.0000300
ZBNWROTwatM | Walsr < 0.0000300 00000300
ZBNWROZfwal | Walsr < 0.0000300 00000300
ZBNWROZwatM | Walsr « 0.0000300 00000300
ZBNWROSIWEL | Watsr < 0.0000300 0.0000300
ZBNWROSwWat | Watsr < 0.0000300 0.0000300
ZBNWROMWEL | Watar « 0.0000300 0.0000:300
ZENWROSwat | Watar « 0.0000300 0.0000:300
ZBNWROSWEL | Water « 0.0000300 0.0000300
ZBNWROSwatM | Walsr < 0.0000300 00000300
ZBNWROOWEL | Water « 0.0000300 0.0000300
ZBNWROGNaH | Walsr < 0.0000300 00000300
ZBNWROTIWEL | Walsr < 0.0000300 00000300
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number {ppm] (ppm} (ppm} Waight (ppm])
SENWROTWANM | Watar < 00000300 [UDB00300
DENWRED Watar < 00000300 [UDB00300
ZENWRIT Watar = 00000300 00000300
PolBssium
ZBNWRONSed | Sediments 1420 0.80 170 123
ZBNWROZsed | Sediments 1080 0.80 140 132
ZBNWARO3sed | Sediments 1270 0.50 185 1.30
ZBNWRMsed | Sediments 1500 0.80 215 135
ZBNWROSsed | Sediments 1050 0.00 218 1.08
SBNWRO0sed | Sediments 1520 0.00 207 131
ZBNWROTSed | Sadiments oen 0.00 133 143
SENWROTWEE | Watar 840 0100
ZENWROTwaAIM | Walar B.00 0100
ZENWROZIWEL | Walar 130 0100
ZENWROSwAIM | Walar 130 0.100
ZENWROSWEL | Walar 471 0100
ZENWROGwAIM | Walar 475 0100
ZENWROMWEE | Watar 85.4 0100
ZENWROSwatM | Watar 807 0100
SENWROSWaE | Walar 875 0100
SENWROSwAtM | Watar 85.4 0100
SENWROONWEE | Watar 801 0100
ZENWROGNAIM | Walar 877 0100
ZENWROTIWEL | Walar 40.1 0100
ZENWROTWALM | Walar 40.1 0.100
ZENWRED Watar <0100 0100
ZENWRITE Walsr <0.100 0100
Magrasiham
ZBNWROSed | Sediments 2850 1.0 350 0127
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number {ppm] (ppm} (ppm} Waight (ppm])

ZBNWROZsed | Sadiments 2080 1.m 382 0.130

ZBNWROSsed | Sadiments 4810 1.m 702 0147

ZBNWRMsed | Sadiments 5200 1.m 718 0.130

ZBNWAROSsed | Sadiments 0850 1.m TO7 0113

ZBNWAO0Sed | Sadiments 5000 1.m 811 0137

ZBNWROTsed | Sadiments 5100 1.m T34 0.145

ZBNWROTWEL | Water 783 0.0100
ZBNWROTwatM | Walsr 7.78 0.0100
ZBNWROZfwal | Walsr 232 0.0100
ZBNWROZwatM | Walsr 238 00100
ZBNWROSIWEL | Watsr 120 0.0100
ZBNWROSwWat | Watsr 120 0.0100
ZBNWROMWEL | Watar 250 0.0100
ZENWROSwat | Watar 203 0.0100
ZBNWROSWEL | Water 20 0.0100
ZBNWROSwatM | Water 203 0.0100
ZBNWROOWEL | Water 27z 0.0100
ZBNWROGNaH | Walsr 208 0.0100
ZBNWROTIWEL | Walsr 130 0.0100
ZBNWROTwatM | Walsr 128 00100
ZBNWRID Watar < 0.0M00 0.0100
ZBNWRIT Watar < 0.0M00 0.0100

Manganace
ZENWRDISed | Sadiments 305 0.0060 408 00123
ZBNWARO2Eed | Sadiments 323 0.0080 43.0 00132
ZBNWRO3sed | Sadiments 204 0.0050 420 0.0130
ZBNWAMEed | Sadiments 232 0.0060 azo 0.0135
ZBNWROSsed | Sadiments 224 0.0000 251 0.0108
ZBNWROOsed | Sadiments 100 0.0000 258 00131
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number {ppm] (ppm} (ppm} Waight (ppm])
ZBNWROTsed | Sadiments 713 0.0000 0.7 0.0143
ZBNWROTWEL | Watar < 0.00200 0.00200
ZBNWROTwatM | Watar « 0.00200 0.00200
ZBNWROIWEL | Watar < 0.00200 0.00200
ZBNWROSwatM | Watsr 000700 0.00200
ZBNWROSWEL | Water « 0.00200 0.00200
ZBNWROSwatM | Water 0103 0.00200
ZBNWROMwWET | Walsr < 0.00200 000200
ZBNWROwat | Walsr < 0.00200 000200
ZBNWROSwWEl | Walsr < 000200 000200
ZBNWROSwST | Watsr < 0.00200 0.00200
ZBNWROOWEL | Watsr < 0.00200 0.00200
ZBNWROGNEt | Watar « 0.00200 0.00200
ZBNWROTIWEL | Watar < 0.00200 0.00200
ZBNWROTwWatM | Watsr < 0.00200 0.00200
ZBNWRID Watsr « 0.00200 0.00200
ZBNWRITE Watsr « 0.00200 0.00200
Moiybienum
ZBNWROIsed | Sadiments < 0.080 0.080 <0123 0123
ZBNWROZsed | Sadiments < 0.080 0.080 <0132 0132
ZBNWROSsed | Sadiments 143 0.050 0200 0.130
ZBNWRMsed | Sadiments 107 0.080 0148 0.135
Z2BNWROSsed | Sadiments 134 0.000 0150 0.108
ZBNWR00sed | Sadiments 105 0.000 0224 0131
ZBNWROTsed | Sadiments < 0.000 0.000 < 0.143 0143
ZBNWROTwWEL | Walsr < 0.0100 0.0100
ZBNWROTwatM | Water < 0.0M00 0.0100
ZBNWROZfwal | Walsr < 0.0100 0.0100
ZBNWROZwat | Walsr < 0.0100 0.0100
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number {ppm] (ppm} (ppm} Waight (ppm])
ZBNWROSIWEL | Watsr < 0.0M00 0.0100
ZBNWROSwWat | Watsr < 0.0M00 0.0100
ZBNWROMWEL | Watar £ 0.0100 0.0100
ZENWROSwat | Watar < 0.0100 0.0100
ZBNWROSWEL | Water < 0.0M00 0.0100
ZBNWROSwatM | Water < 0.0M00 0.0100
ZBNWROOWEL | Water < 0.0M00 0.0100
ZBNWROGNaH | Walsr < 0.0100 0.0100
ZBNWROTIWEL | Walsr < 0.0100 0.0100
ZBNWROTwatM | Walsr < 0.0100 00100
ZBNWRID Watar < 0.0M00 0.0100
ZBNWRIT Watar < 0.0M00 0.0100
Nicksl
ZENWRDISed | Sadiments 200 0.400 335 0.0017
ZBNWARO2Eed | Sadiments 2248 0401 3.08 0.0003
ZBNWRAO3sed | Sadiments 23.0 0477 340 0.0000
ZBNWAMEed | Sadiments 15.2 0.400 210 0.0070
ZBNWROSsed | Sadiments 10.0 0.481 170 0.0530
ZBNWROOsed | Sadiments 13.8 0.481 188 00054
ZBNWROTsed | Sadiments 271 0.403 3.00 00710
ZBNWROTWEL | Watar < 0.00500 0.00500
ZBNWROTwat | Watsr < 0.00500 0.00500
ZBNWROZwWal | Watar « 0.00500 0.00500
ZENWROZwat | Watar < 0.00500 0.00500
ZBNWROSWEL | Water « 0.00500 0.00500
ZBNWROSwatM | Walsr < 0.00500 000500
ZBNWROHWEL | Water « 0.00500 0.00500
ZBNWROwat | Walsr < 0.00500 000500
ZBNWROSwWET | Walsr < 0.00500 000500
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D-256

Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number {ppm) (ppm) {ppm) Waeight (ppm]
2BMNWRDSwaR | Walar < 000500 0LDDSD0
BN RO0NwaT Watar < 000500 0LDDSD0
2BMNWRDwaTR | Walsr -« 000500 0LDDSD0
ZEMNW R0 TTwWaL Watar « 0.00S00 0LDO:SD0
2BMNWADTwaR | Walsr < 000500 0LDOS00
22BN RID Walar < 0.00S500 QD000
ZBMNNY R Walar < 0.00S500 QD000
Phosphorus
Z2BNWAD sad Sadiments 1000 4.00 202 o7
IBNWRDZsed Sadiments 1520 4.0 205 0ubE3
2BNWR0Gse Sadiments 42 4577 108 LX)
2BNWRIMEa Sadiments ooz &4 00 055 oere
2BNWRDSsad Sadiments o0 4 81 851 0530
2BNWRD0sa Sadiments 57T 4 81 785 oS
2BNWRDTsed Sadiments [ ir) 403 131 oFi0
22BN RO Twalk Walar 0.20S QoS00
2BMNWADTwatkd | Waler 038 QoS00
ZBNW R0 wal Waltar o132 0unsD0
ZBNWR0SwaM | Water 0300 0unsD0
IENWRDShwal Waatar O h 0LDS00
2BMNWRDSwAR | Walar o507 LS00
BN ROHwal Watar < 0.0500 LS00
2BMNWRD AR | Walsr o100 0unS00
2ENWRDSHwal Watar « 0.0500 LS00
2BMNWADSwatR | Walsr o105 QLS00
ZBNWRO00MwaT Waltar < D.0S00 0unsD0
2BMNNWADOwatE | VWaler < 0.0500 QoS00
ZBNWROTTwaL Waltar < D.0S00 0unsD0
ZBNWROT WM | Waler 008 0unsD0
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D-257

Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number {ppm] (ppm} (ppm} Waight (ppm])
ZBNWRID Watar < 0.0500 0.0500
ZBNWRIT Watar < 0.0500 0.0500
Laad
ZENWRDISed | Sadiments 333 0.0060 420 00123
ZBNWARO2Eed | Sadiments 202 0.0082 304 00133
ZBNWRAO3sed | Sadiments 213 0.0055 an 0.0130
ZBNWAMEed | Sadiments 210 0.0060 a0z 0.0135
ZBNWROSsed | Sadiments 208 0.0002 233 0.0108
ZBNWROOsed | Sadiments 10.4 0.0002 204 00131
ZBNWROTsed | Sadiments 18.4 0.0085 205 00142
ZBNWROTWEL | Watar < 0.0000200 0.0000200
ZBNWROTwat | Watsr < 0.0000200 0.0000200
ZBNWROZwWal | Watar 0-OO00400 0.0000200
ZENWROZwat | Watar O-O00300 0.0000200
ZBNWROSWEL | Water OO0 0.0000200
ZBNWROSwatM | Water 00000300 0.0000200
ZBNWROHWEL | Water 0. CO00000 0.0000400
ZBNWROwat | Walsr OIS 00000400
ZBNWROSwWET | Walsr OIS 00000400
ZBNWROSwatM | Walsr LTt 00000400
ZBNWROOWEL | Watsr O-OO0S00 0.0000400
ZBNWROOGWSTA | Watsr < 0.0000400 0.0000400
ZBNWROTIWEL | Watar 0-O00200 0.0000200
ZBNWROTWSN | Watar 0000100 0.0000200
ZBNWRID Waltsr « 0.0000200 0.0000200
ZBNWRIT Waisr < 0.0000200 00000200
Saltur
ZBNWROIsed | Sadiments 10700 0.50 1350 123
ZBNWROZsed | Sadiments 14000 0.50 1070 132
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number {ppm) (ppm) {ppm) Waeight (ppm]
2BNWR0Gse Sadiments 1700 0.50 40830 130
2BNWRIMEa Sadiments 253100 0.80 300 135
2BNWRDSsad Sadiments 24300 0.00 2720 1.08
2BNWRD0sa Sadiments 24000 0.00 3300 13
2BNWRDTsed Sadiments 24000 0.00 3400 143
22BN RO Twalk Walar 410 0100
2BMNWADTwatkd | Waler 430 0100
ZBNW R0 wal Waltar 114 LR ]
ZBNWR0SwaM | Water 1.7 LR ]
IENWRDShwal Waatar o532 0100
2BMNWRDSwAR | Walar 041 iR i}
BN ROHwal Watar 208 iR i}
2BMNWRD AR | Walsr 207 o100
2ENWRDSHwal Watar 208 o100
2BMNWADSwatR | Walsr 200 0100
22BN AD0Mwalt Walar 217 0100
2BMNNWADOwatE | VWaler 213 0100
ZBNWROTTwaL Waltar 075 LR ]
ZBNWROT WM | Waler " | LR ]
ZBNWRID Waatar < 0100 0100
BN R Watar < 0100 iR i}
Soloniam
2BNW R sad Sadiments 107 0100 0135 sy
2BNWRD2E80 Sadiments 0uE30 0100 o112 0205
2BNWRD3sad Sadiments 0T 0.1 o137 i ey
2BNWRAMEad Sadiments oFre 0100 o107 L Eery i)
2BMNWRDSEed Sadiments ouo2o o102 o104 o215
Z2BNWR00sa0 Sadiments 1.00 o102 0130 ool
ZBNWROTsad Sadiments [k o7 o127 0284
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number {ppm) (ppm) {ppm) Waeight (ppm]
BN RO Twal Watar OO 10 0LDDDDSD0
2BMNWRO W | Walar [N ] 0LDDDDSD0
BN RO2Twal Watar O ee 1 B QLDDDDSD0
2EMNWARD2watE | Walsr OO 10 0LDDDDSD0
22BN A0S twal Walsr O Oee0cE3D [LEEEETE ]
2BMNWADSwatld | VWaler O Oe(e050 QLDDDDS0DD
22BN R0 wal Walar L] QLDDOTDD
ZBNWRADaETM | Waler [ s 0LDDDTD0
ZBNWROSHwal Waltar [ ] 0LDDDTD0
IBMNWRDSwathd | Walsr O ae Tl 0LDDO1DD
BN RO0NwaT Watar O ee0eue 0LDDOTDD
2BMNWRDwATR] | Walar O Oee RN 0LDDOTDD
BN RO TTwWaL Watar O e(eD 20 QLDDDDSD0
2EMNWARDTwatRd | Walsr B 0LDDDDSD0
22BN RID Walsr < 0. 000500 [LEEEETE ]
ZBMNNY R Walar < 0.0000500 QLDDDDS0DD
Sirorntam
Z2BNWAD sad Sadiments 304 0.0 00 4100 OuDD247
Z2BNWR02sa0 Sadiments 400 0.0 00 552 QLDI2GS
IBNWRDGsad Sadiments 0.0 880 D00
2BNWRIMEa Sadiments ;s D.0-100 8.40 0LDDE0
2BNWROSEe Sadiments Bo2 D.r102 8.08 D215
2BNWRD0sa Sadiments 03 D.0r1o2 104 ouDD2o1
2BNWRDTsad Sadiments 41 0.ro7 107 0LD02ES
22BN RO Twalk Walsr fei g QLDDOSDD
ZBNWRO WM | Waler 02 0LDDDSD0
22BN R02Twal Walar o147 QLDDOS0D
ZBNWR0SwaM | Water o148 0LDDDSD0
Z2BNW RO wal Waltar 0830 0LDDDSD0
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Analyte Sample Sample Malrix | Dry Weight | DL Dry Weight| Weaet Weight DL Wet
Number {ppm] (ppm} (ppm} Waight (ppm])
ZBNWROSwWat | Watsr 0842 0.000500
SBNWROMWEL | Watar 170 0.000500
ZBNWROSwatM | Watar 1.00 0.000500
ZBNWROSWEL | Watar 171 0.000500
ZBNWROSwatM | Watser 171 0.000500
ZBNWROOWEL | Water 137 0.000500
ZBNWROOWEtM | Watsr 175 0.000500
ZBNWROTIWEL | Walsr 0870 0000500
ZBNWROTwaHM | Walsr 0800 0000500
ZBNWRID Waisr « 0.000500 0000500
ZBNWRIT Watar < 0.000500 0.000500
Titanhsm
ZBNWROIsed | Sadiments 20.0 0.0080 328 00123
ZBNWAROZEed | Sadiments 248 0.0060 335 00132
ZBNWARO3sed | Sadiments 45.2 0.0050 .00 0.0130
ZBNWAMEed | Sadiments 250 0.0060 as7 0.0135
ZBNWAOSEed | Sadiments 45.3 0.0000 5.07 0.0108
ZBNWROOsed | Sadiments 50.4 0.0000 7.07 00131
ZBNWROTsed | Sadiments 13.8 0.0000 1.00 00143
ZBNWROTwal | Walsr < 0.00500 000500
ZBNWROTwat | Watsr < 0.00500 0.00500
ZBNWROZwWal | Watsr < 0.00500 0.00500
ZBNWROZwatM | Watar « 0.00500 0.00500
ZBNWROSWEL | Watar < 0.00500 0.00500
ZBNWROSwatM | Water « 0.00500 0.00500
ZBNWROMwWET | Walsr < 0.00500 000500
ZBNWROSwatM | Water « 0.00500 0.00500
ZBNWROSwWET | Walsr < 0.00500 000500
ZBNWROSwatM | Walsr < 0.00500 000500
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D-261

Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number {ppm) (ppm) {ppm) Waeight (ppm]
BN RO0NwaT Watar < 000500 0LDDSD0
2BMNWRDwATR] | Walar < 000500 0LDDSD0
BN RO TTwWaL Watar -« 000500 0LDDSD0
2EMNWARDTwatRd | Walsr « 0.00S00 0LDO:SD0
22BN RID Walsr < 000500 0LDOS00
ZBMNNY R Walar < 0.00S500 QD000
VA
Z2BNWAD sad Sadiments 358 0. 400 451 ooe17
Z2BNWR02sa0 Sadiments 250 0401 338 0LDBE3
IBNWRDGsad Sadiments 208 0477 304 0LDO0E
2BNWRIMEa Sadiments 103 0. 400 225 oupoTa
2BNWROSEe Sadiments 107 0481 2™ oS30
2BNWRD0sa Sadiments 170 0481 2230 ouDos3
2BNWRDTsad Sadiments 104 0.403 270 ooFio
22BN RO Twalk Walsr < 00100 o100
2BMNWADTwatkd | Waler < 0.0710Q o100
22BN R02Twal Walar < 0.0710Q o100
ZBNWR0SwaM | Water < D000 ooi1DD
Z2BNW RO wal Waltar [ h ] ooi1DD
IBMNWRDSwatEd | Walsr 00D 0uo100
BN ROHwal Watar < 0.0100 o100
2BMNWRD AR | Walar < 0.0100 o100
BN ROSwal Watar < 0.0100 o100
2BMNWRADSwatEd | Walsr < 0.0100 o100
22BN AD0Mwal Walsr < 00100 o100
ZBNWROETR | Waler < D000 ooi1DD
22BN RO TTwaR Walar < 0.0710Q o100
ZBNWROT WM | Waler < D000 ooi1DD
ZBNWRID Waltar < D000 ooi1DD
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Analyte Sample Sample Malrix | Dry Weight |DL Dry Weight| Wei Weight DL Wet
Number {ppm) (ppm} (ppm) Waight (ppm)
BN R Watar < 0.0100 o100
Zine
2BNW R sad Sadiments 102 0100 242 sy
2BNWRD2E80 Sadiments 14 0100 100 0205
2BNWRD3sad Sadiments 102 0.1 140 i ey
2BNWRMeed Sadiments 05 0100 10.0 oo
2BMNWRDSEed Sadiments o0.0 o102 773 o215
Z2BNWR00sa0 Sadiments 021 o102 B8.45 ool
ZBNWROTsad Sadiments 128 o7 184 0284
BN RO Twalk Waatar -« O 0200 QUDOD0
2BMNWRO W | Walar < 0.00200 0LDD2D0
BN RO2wal Watar < 0.00200 0LDD2D0
2EMNWRD2waR | Walsr -« 000200 0UDO200
ZENW A0S twal Watar o 0100200 0UDO20D0
2BMNWADSwatE | Walsr < 000200 0LDO200
22BN R0 wal Walar < 000200 QuDO200
2BMNNWADwatld | Waler < 000200 QuDO200
ZBNWROSHwal Waltar < 0. 00200 QUDI200
ZBNWR0SwaTM | Water < 0. 00200 QUDI200
BN RD0wak Waatar -« O 0200 QUDOD0
2BMNWRDwATR] | Walar < 0.00200 0LDD2D0
BN RO TTwWaL Watar < 0.00200 0LDD2D0
2BMNWRDTwaRd | Walsr -« 000200 0UDO200
ZBMNWRID Watar o 0100200 0UDO20D0
2ENNY R Walsr < 000200 0LDO200
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5. Procedural Blanks

Analyle Lab Sample Lab Sample Result Total UG | ™ BEC {ppmd™s) Basia
Numbar Makrix
AVS
Blandy41 SoilSedimant o810 < 30.8 Dy
Siver
Blanl084 SoilSediment 00342 < 0.105 Dy
Blands23 Water -0 DE0E < 0000200 Wl
AlEminum
Blan084 SoilSedimant 0285 < 0070 Dy
Blands23 Water -0 3T 4 < 0.000200 Vel
Arsanic
Blandd17 Water O D010 < 00000500 Wl
Bland3o1 SoilSediment 00487 < 0.0080 Dy
Baoron
Bland084 SoilSedimeant 080 < 1.05 Dy
Blands523 Water -0UDEET < 10000200 Wl
Bariam
Blan0084 SoilSedimant -0 DGES < 0.0070 Dy
Blands23 Water O 00 < 00000200 Wl
Baryllium
Bland084 SoilSedimant ~C e 1 0 < 00400 Dy
Blands23 Water = (e aIe e 1 Do < 0. 00001 00 Vel
Calcham
Bland084 SoilSedimant 4.02 < 0.70 Dy
Blands23 Watar 0.0140 O 08 Wl
Gadmiam
Blando17 Water =0 e a1 < 0. 00001 00 Vel
Bland301 SoilSedimant 000431 < 0.0100 Dy
Cobalt
Blan084 SoilSedimant -0U0 10D < 0. 400 Dy
Bands23 Water O E00 < 0000100 Vel
Ghromium
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Analyte Leb Sample Leb Sample | Result Tolal UG | ™ BEC [ppmi®s) Basia
Number Mabrix

Blan00s4 SoiSediment -0.0445 < 0.105 Dry

Blanos23 Water 0,001 80 < 0.000100 Wat
Coppar

Blan00s4 SoiSediment 0.0401 < 0.105 Dry

Blanos23 WWater 0.00150 < 0.000100 Wt
Iran

Blan0084 SoilSediment 0.2 < 0,400 Dry

Blangses VWater 000110 < 0.000200 wat
Marcury

Blan03s0 SoiSedimeont 0000 < 0.00323 Dry

Biand7E1 Water 0. OO 7 < 0000000000 Wt
Potassium

Bian00s4 Soi¥Sediment 0080 < 0.70 Dry

Blands23 Water 0.137 000074 Wat
Magnasam

Blan00s4 SoiSediment 0320 < 1.02 Dry

Blanosa3 VWater 0.0144 0000288 wat
MEnganass

Bianoos4 SoiSedimant 0.0240 < 0.0070 Dry

Blanses VWater 0000300 < 00000400 wat
Molybdenum

Blan0064 Soil¥Sediment 0.0040 < 0.070 Dry

Blanos23 Water 0000100 < 10000200 Wt
Nickal

Blan0084 SoiSediment 00345 < 0.400 Dry

Blanos23 Water -0.000300 < 10.000100 Wt
Phosphorus

Blan0084 Soil¥Sediment 1.08 < 4.00 Dry

Blangses VWater 000630 < 0.00100 wat
Lead

Blanoo17 Water 000000170 < 10.0000200 Wat

Blandso SoiSediment [X=] < 0.0080 Dry
Satur
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Analyte Leb Sample Leb Sample | Result Tolal UG | ™ BEC [ppmi®s) Basia
Number Makrix
Blan0084 Soil¥Sediment 0.021 < 0.70 Dry
Blanoses VWater 003 < 0.00200 wat
Saleniam
Blanoo 7 VWater 00000180 < 0.0000500 wat
Blanisa SoilSedimant -0 S < 0100 Dry
Stromiham
Blan0084 Soil¥Sediment 00148 00204 Dry
Blanos23 Water LX) < 0.0000100 wal
Titanium
Blan0084 Soil¥Sediment LX) 0137 Dry
Blanosas VWater -0 (MMM < 0.000100 wat
Tot. Onganit Carbon
Bian030s SoilSediment LY < 0.0 Pancant
Vansdnem
Bian0084 Soil¥Sediment -0.0304 < 0400 Dry
Blanosas VWater 00080 < 0.000200 wat
Zing
Blan00s4 Soi¥Sediment -0.0301 < 0105 Dry
Blanosas Water -0 RSO0 < 100000400 wWat
™ Blank Equivalont Concantration
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6. Duplicates

Analyte Sampla Sample Basia Initial Result | Duplicate Average Relative
Number Matrix (ppma) Result Percent Diff.
(ppmy%a)

AVE
2BNWRDSsad |Sadiments Dy 022 o7 D50, 0.00

Siver
2BNWRD1sad |Sadiments Dy < 0100 = D0.105 0.0073 0.510
2BNWROOwat | Watar Wat < 0.0100 < D.0100 0.00500 0,000
1]

Alaminum
2BNWRD1sad |Sadiments Dy 20100 20200 24000 30.1
2ENWROOWEL |\Watar Wat < 0.0100 = 00100 0.00500 0.000
1]

Arsanic
2BMNWRD1sad |Sadiments Dy 5.00 3.88 477 ar.3
2BNWROEwal |Water Wat 0.00258 0.028T 0.00272 108
1]

Baoron
2ENWRO1sed | Sadiments Dy 2.82 = 1.05 1.00 or.2
2BNWROOwat |Watar Wat 1.00 1.0 1.00 1.00
M

Barium
2BNWRD1sad |Sadiments Dy 7.7 25.0 30.4 o4
2BNWRDDwat |Watar Wat 0. 10 o111 0110 182
&

Baryllium
2BNWRD1sad |Sadiments Dy 1.84 137 1.00 20.3
2ENWROOWEL |\Watar Wat < 0.000500 = 0000500 0.000250 0.000
1]

Galchmm
2ENWRO1sed | Sadiments Dy 5120 4070 4000 228
2BNWRObwat |Watar Wat 003 08.0 001 0.400
M

Gadmiam
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Analyle Sample Sample Besie |Inibial Result| Duplicate | Awerage Relative
Number Matrix (Ppm/®&) Reault Percent Diff.
(ppmia)

2BNWRO1sed |Sadiments Dry 0580 0488 0.534 172
SENWROOWEE |wWatar 'Wat < 0.0000200 |<0.0000200  (D.000C0MO0 0.000
Y]

Gabalt
SENWRO1sed |Sadiments Doy 20.0 100 23.4 20.0
SENWROOWEE |wWatar 'Wat < 000500 < 1000500 0.00250 0.000
7]

Ghromium
SANWRO1sed |Sadiments Dry 20.0 10.2 23.0 33.4
SENWRODWEL | VWatar Wt < 0.00500 < 000500 0.00250 0.000
Y]

Coppar
SENWRO1sed |Sadiments Dry 2.7 16.0 18.8 30.2
SENWROOWEE |wWatar 'Wat < 0.00500 < 000500 0.00250 0.000
Y]

Iran
2BNWRO1sed |Sadiments Doy 20100 14000 17500 20.7
SENWROOwal |Watar 'Wat < 00100 < 00100 0.00500 0000
Y]

Grain Size-Clay
|zﬂm-.m1sau Sadimants |Famant |?5.n |?3.u |?4.u |2.m

Grain Sire-Sand
|zﬂm-.m1sau Sadimants |Famant |4_m |3.u-u |4.an |1a.u

Grain Sire-Silt
|zﬂm'.rm1sm Sadimants |Fﬂmant |1D.? |22_5 |21.1 |13.3

Marcury
2ENWRO2sed |Sadiments Dry 0107 0100 0.108 1.85
SENWROOWEE |wWatar 'Wat < 0.0000300 |<0.0000300  (D.0000NSO 0.000
Y]

Polassium
2BNWRO1sed |Sadiments Dry 1420 1040 1230 30.0
SENWROOWEE |wWatar 'Wat 877 0o.1 B88.0 2.70
Y]
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Analyte Sample Sample Basis Initial Result| Duplicete Average Relative
Number Makrix (pprms%s) Result Percent Diff.
(ppm)

Magnacham
SENWRD1sad |Sadiments Dy 2850 2050 2450 320
2RNWROOWETD | Water Wal 208 270 200 0. 740
1]

Mangansss
SENWRD1sad |Sadiments Dy 305 300. 348 7.3
2BMNWROOwWETD | 'Water Wal < 0.00200 < 0.00200 0.00r100 0. 000
M

Malybdemam
2ENWRD1sed |Sadiments Dry < 0.080 < 0.080 0. 400 0000
2RMNWRODwWEL | Water What < 0.0 0D < 0.0 0D I0.00500 0. 000
1]

Nickal
2BNWRD1Eed | Sadiments Dy 200 108 23.2 20.3
IRMNWROOwWELD |Water Wal < 000500 - 0.00S00 0.00250 0000
1]

Phosphorus
SENWRD1sad |Sadiments Dry 1800 1140 1370 3.0
2RNWROOWETD | Water Wal < 00500 -« 0.0500 0.0250 0000
1]

Laad
SANWRD1sad |Sadiments Dy 333 203 20.8 23.5
2RMNWRODwWEL | Water What -« 10 OO0 -« 10 DOO0=00 0. 0000200 0. 000
1]

Sasfur
2ENWRD1sed |Sadiments Dy 10700 8420 Q500 23.8
IRNWROOwal | Water Wal 213 213 213 Ll
1]

Spalanium
SENWRD1sad |Sadiments Dry 107 o2 0.880 41.5
IANWROOWETD |Water Wal it O (a0 B 0.000435 .7
1]

Sirorntam
SENWRD1sad |Sadiments Dry 30.4 203 344 20.4
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Analyle Sample Sample Basis Initial Result | Duplicate Average Relative
Number Makbrix (ppms®a) Reault Percent Diff.
(ppm/™e)

2BNWROowal | Water ‘et 175 157 1.70 114
1]

Titanim
2ANWRD1sed |Sadiments Dry 200 114 18.7 Ta.1
2BMNWROOwWETD | Water Wal < 0.00500 < 000500 0.00250 0. 000
M

Tot. Organic Carbon
2BMNWRDSsed | Sodiments Parcant 253 23.1 24.2 0.00

Vansdnem
2ANWRD1sad |Sadiments Dry 35.8 25.0 30.4 35.5
2BMNWROOwWETD | Water Wal < 007100 < 0.01100 0.00500 0. 000
M

Zing
SHENWRD1sad |Sadiments Dy 102 153 172 22.0
2BNWRObwaD | Water Wat < 1000200 < 1000200 0.001 00 0.000
7]

page: 33

D-269




7. Spike Recoveries

Analyte Sample Sample Basaia Spike Level Amount " Spike Percent
MNumibser Madtrinx [ppmiMe) Recovered | Background | Hecowery
(ppm/%)

AVS
2BMWRD7sad | Sedimeants Diry Imn o ii] 381 525

Siver
2BMWRDTsed | Sedimeants. Diry IE.DD 515 S0.T 103
ZBMNWRDwELD | Waber Vet 0.0000 0.0550 120 o017
M

AlEminum
2BMWROTsed | SedEments. Dry (L] [t il] 0_7o0 001
2EMNWROTWEL | Water wat 120 122 30.0 102
M

Arsanic
2BMNWROTEed | SedEments Diry 0.00 B.75 391 a7.0
Z2BMWRITwa | Waber Wt 00200 0.0208 02 104
%]

Baoron
2ENWROTSed | Sediments Dy 00.0 770 121 7T
2BMWRDwET | Waber Wit 0.500 0487 0000 o7 4
M

Bariam
2BMWROTsed | Sedimants. Diry 0. 2.1 0.38 0.1
Z2BMNWRDwaL | Waber Wit 0000 e 317 102
M

Baryllium
2BMNWROTSed | SedEments. Dry 0000 0.800 0.300 0.1
2EMNWROTWEL | Water wat 0.0120 LEGRT] 48.0 002
M

Calcham
2BMNWROTsed | SedEments Dy Fatt ] 15800 3.2 4.5
2BMWRIwET | Water Wit 24.0 2 0 0430 o017
M

Gadmiam
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Analyte Sample Sample Basaia Spike Level Amount = Spike Percent
MNumber Madtriox [ppmMe) Recovered | Background | Hecowery
(ppm/%)

2BNWROTEed | SedEments Diry |5.00 4.00 820 [tk
2BMNWRDwEL | Waber et 0.0200 0.0108 10 080
%]

Cabalt
2BMWRDTSed | SedEments Diry 20.0 10.8 0040 4.0
2BMWRIwET | Water Wit 0120 o110 48.0 o021
M

Ghromium
2BMWRDTsed | Sedimeants. Diry ISI.'I.D 470 4.34 050
Z2BMNWRDwaL | Waber Wit 0120 o110 48.0 021
M

Caopper
2BMWROTsed | SedEments. Dry ISI].D 487 324 07.5
2BMNWRDwEL | Waber et 0240 0232 D0 0.5
%]

Iran
2BMNWROTsed | SodEments Dy Lot i 0070 Fi'nl
Z2BMWRITwa | Waber Wt 2 40 2 52 0. 105
%]

Marcury
2BMWRIZsed | Sedimants. Diry 0.182 0140 1.70 a1
2BMWRDwET | Waber Wit 0.00100 0.000805 L 805
M

Potassium
2BMWROTsed | Sedimants. Diry L] 11100 10.8 111
Z2BMNWRDwaL | Waber Wit 0.00 4.00 0.130 0T
M

Magnachmm
2BMNWROTsed | SedEments Dry (L] 000D 1.00 051
Z2BMWRITwa | Waber Wt 12.0 8.00 00000 T
%]

Manganass
2BMNWROTsed | SedEments Dy ISII'. 400 2.35 [t
2BMWRIwET | Water Wit |[LHIII- 0.500 Lt i 008
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Analyte Sample Sample Basaia Spike Level Amount = Spike Percent
MNumber Madtriox [ppmMe) Recovered | Background | Hecowery
(ppm/%)

M

MAolybaenim
2BMWRDTSed | SedEments Diry 0.00 10 0.2 o1.0
2BMWRIwET | Water Wit 0.300 0478 iR 050
M

Hickal
2BMWRDTsed | Sedimeants. Diry 0.0 880 3.00 800
ZBMNWRDwELD | Waber Vet 0120 0100 48.0 isif)
M

Phosphorus
2BMWRDwET | Waber Wit 0.500 0.545 240 100
M

Laad
2BMWROTsed | Sedimants. Diry ISI].D 484 272 000
Z2BMNWRDwaL | Waber Wit 00200 o200 0. 100
M

Sadlfur
ZBMNWRDwELD | Waber Vet 1000 8.00 0100 80,0
M

Salenium
2BMWROTSed | SedEmants. Diry IE.DEI' 545 5.05 100
ZBMWRDwaL | Waber Wat 0.0200 0.0200 143 00,8
M

Stromtium
2BMNWROTEed | SedEments Diry ISI].D 430 0870 L
Z2BMWRITwa | Waber Wt 0200 0100 0230 050
%]

Titanium
2BMNWRDwEL | Waber et 0100 0.0005 40.0 0.5
%]

Tot. Ovganic Carbon
2BMNWROTsed | SedEments Percant 3.5 0.50 120 10.0

Vanadiam
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Anslyts Sample Sample Basia Spike Level | Amount == S pike Percent
MNumber Matrix (ppm™} | Aecovered |Background | Recovery
(ppm/%)

2BMNWROT5ed | Sediments Dry |s00 3.0 2 58 Er]
ZENWROTWE! | Waler Wat 0120 0.112 24.0 033
M

Zinc
2ENWROTsed | Sediments Dry 00 170 1.50 85.1
2ENWROTWE! | Watsr Wt 120 1.10 1200 00.1
M

== For a spike o be A valid measure of method accuracy, this rEtko mast be highar than 1.0.
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8. Reference Materials

Analyie Lab Sample | S.AM. ID Basis Cartified 25% Result Percent
Number Reference | Confidence [ ppmi™a) Recovery
Valua Intarval
Silvar
10400525 MNIST 1040 Wat O.D07Ta2 O 2S 0.0100 131
MESS0080 HAGG MESS- Dy 0.18 0.0 0.372 207
3
Aaminum
10400525 HIST 1040 WWat 0052 00015 0.0500 on.2
MESS0080 HAGG MESS- |Dry 10000
3
Arsanic
10400010 HIST 1040 'Wat 002007 O.00041 0.0208 100.
MESS0383 MNAGC MESS- |Dry 212 11 17.4 &2
3
Baoron
10400525 HIST 1040 ‘Wat 03011 O e 0.277 020
MESS0080 HNAGG MESS- |Dry 223
3
Barkam
10400525 MIST 1040 Wat 0148 O e 0.151 102
MESS0080 HAGG MESS- Dy 310
3
Baryllium
1040525 HIST 1040 WWat 00 01 0.0341 ar.o
MESS00B0 MNAGC MESS- |Dry 23 012 0.0071 41.8
3
Calcham
10400525 HIST 1040 'Wat 7045 0.080 7.11 10
MESS0080 HNAGG MESS- |Dry 13500
3
Cadmiam
10400010 MIST 1040 Wat 00270 RNt 0.0233 102
MESS0363 HAGG MESS- Dy 024 .01 0.241 100.
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Analyle Lab Sample | S.AM. ID Basis Cartified 5% Result Percent
Number Reference | Confidence {ppmi™a) Recovery
Value Interval
3
Cobalt
10400525 HIST 1040 What O_E OO0 1 0.0 00 3.7
MESSDR80 MNAGC MESS- |Dry 14.4 2 125 B0.8
3
Ghromium
10400525 HIST 1040 ‘Wat 0080 00010 0.0300 3.3
MESS0080 HNAGG MESS- |Dry 105 & 28.5 27.1
3
Coppar
10400525 MIST 1040 Wat 0.DB52 0012 0.0830 o7.4
MESSDRB0 HNAGG MESS- Dy 33.0 10 32.1 3.7
3
Iran
1040525 HIST 1040 WWat 00343 00010 0.0300 7.5
MESS00B0 MNAGC MESS- |Dry 31700
3
Marcary
10410783 HIST 1041d What 150 o018 1.40 3.7
MESS03I MNAGC MESS- |Dry 0001 O e 0.07 78 85.3
3
Polassium
10400525 MIST 1040 Wat 0004 0.y 1.00 101
MESS0080 HAGG MESS- Dy 3020
3
kagnaskam
10400525 HIST 1040 WWat 3810 0050 a2.05 7.1
MESSDRB0 HNAGG MESS- Dy 13200
3
Manganasa
1040525 HIST 1040 et 0.1215 0.0 11 0110 o7.0
MESSDR80 MNAGC MESS- |Dry 324 12 260 80.2
3
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Analyle Lab Sample | S.AM. ID Basis Cartified 5% Result Percent
Number Reference | Confidence {ppmi™a) Recovery
Value Interval
Molybdeniam
10400525 HIST 1040 Wal 004075 O (e 0. 0400 8.0
MESS0080 HNAGG MESS- |Dry 278 o.07 2.30 &40
3
Nickal
10400525 MNIST 1040 Wat 00274 0.8 00200 04.0
MESS0080 HAGG MESS- Dy 40.0 2.2 30.0 TO0.8
3
Phosphorus
1040525 HIST 1040 ‘et < 0.O0500
MESZ00E0 HNAGG MESS- Dy 1100
3
Lad
1040001 0 HIST 1040 Wal 002780 0o 14 0.0283 101
MESS0383 MNAGC MESS- |Dry 21.1 o7 17.4 825
3
Saliur
10400525 HIST 1040 ‘Wat 4.10
MESS0080 HNAGG MESS- |Dry 1710
3
Saleniam
10400010 MIST 1040 Wat 002100 0051 0.0207 04.3
MES30303 HNAGG MESS- Dy o2 005 0.002 83.0
3
Stromtem
1040525 HIST 1040 WWat 01242 D0 0112 05.8
MESS00B0 MNAGC MESS- |Dry 120 11 50.7 403
3
Titanimm
10400525 HIST 1040 ‘Wat < 0.00500
MIESS0080 MNAGC MESS- |Dry 155
3
Tot. Onganéc Garbon
27020307 MIST 2702 Parcant 327 3.32 102
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Analyle Lab Sample | S.AM. ID Cartified 5% Result Percent
Number Reference | Confidence {ppmi™a) Recovery
Value Interval
Vanadam
10400525 HIST 1040 Wal 001200 O eI 0. 0200 134
MESS0080 HNAGG MESS- |Dry 243 10 D02 7.2
3
Zine
10400525 MNIST 1040 Wat 00532 0011 0.0530 000
MESS0080 HAGG MESS- Dy 130 8 133 &40
3
S.R.M Names
SAM ID SRAM Hame
HNIST 10840 Watar
HIST 1041d Mercury in Waber
HIST 2702 Marine Sadiment
NRGG MESS-3 Marine Sadiment
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10. QAQC Summary

1. Procedural Blank Summary
Procedural Blank Summary of Blank Equivalent Concentration (BEC) Data
Within a lab sample malrix, thers must be three of mone Blank results for A givan analybe in ordes o genaraie 8 report.

10.2. Duplicate Summary
Duplicate Summary of Relative Percent Difference (RPD) Data
within a lab sampla matrx and concentraiion rangs, Thare must be three or more Duplicate results for a gven analyla in arder o genanmie
B report.

10.3. Spike Summary

Spike Summary of Percent Recovery (PR} Data
Within a lab sample malrix, there must be three of mone Spike results for A givan analybe in ordes o generaie & report.

10.4. SRM Summary

Standard Reference Material Summary of Percent Recovery (PR) Data
Wihin an SAM ID, thare must be three or more Recovarnas Tor 8 given analyta in order to genarate a report.
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11. QA/QC Anomalies

1. Blank Frequency Anomalies

The required raambar of bisnk analyces Wers pariomeed.

11.2. Duplicate Frequency Anomalies

Thie required numbar of duplicate analyses wera parformed.

11.3. Spike Frequency Anomalies

The required number of spike analyses ware parfomed.

11.4. Reference Material Frequency Anomalies

The required number of Standard Aelerance Malarial Bnalyses wane pericmmed.

11.5. Mass Spec Frequency Anomalies

Mo Gartamate, O, or OF data e:xsts in this set of results; tharehore, the anomaly test was ot performed.

11.6. Limit of Detection Anomalies

Limits of Detection ware within the contract requirements with the following e:xcaplions.
Analyte Sample Lab Matrix = CRDL Basais Accaptable LoD See QANQC
Number (ppma) To [ppmi¥e) {ppmi™a) Hole No.
Phasphorus 28NWRb Water 0005 Wat 00150 0.0500 1
Fhosphorus 2BNWRDCTwaL | Water 0005 Wal 00150 0.0500 2
Fhosphorus 2RMNWRO4Hwat | Water OES Ly 0.0150 00500 a3
Fhosphorus 2BNWRMD Water 0005 Wl 00150 0.0500 4
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Limits of Detection were within the contract requirements with the following e:xcaplions.
Analyie Sample Lab Matrix " CADL Basis Accaptable LoD Ses AMQC
MNumiber {pPpm/%) To (ppmi) | (ppm/™G) Nole No.

Fhosphorus 2RMNWROTIwaL | Water OES Ly 0.0150 00500 a

Fhosphorus 2BNWFRIDOowaEL | Water ‘0005 et 00150 0.0500 L+]
[T}

Fhosphorus 2RMNWROSTwat | Water OES Ly 0.0150 00500 T

Sasfur 2RNWEHD Watar 0005 Wat 00150 0. 100 a8

Saliur 2ENWERT WWater 000G et 0.0150 0. 100 o

Vanadnam 2BNWRONwat | Water 0001 Wat Rl i ii] 0.0 00 0

Vanadnam 2ENWROZTWat | Water 0001 et O DeICT0e 00100 1

Vanadnam 2RMNWRO4Hwat | Water Reliig) Ly O 00D 0.01 00 12

Vanadnem 2BNWRO1wal | Water 0.0 et el i) 0.0100 13
[T}

Vanadnm 2RMNWRO2wal | Water Reliig) Ly O 00D 0.01 00 14
M

Vanadnam 2BNWRObwaD | Water 0001 et Rl ii] 0.0100 15
7]

WVanadnam 2ENWRO1Twat | Water 0001 et O DeIC0eD 00100 10

Vanadnam 2RNWTRTD Water 0001 Wat Rl i ii] 0.0 00 17

Vanadnam 2BNWERD Water 0001 Lil i) 0.0100 18

Vanadnam 2EMNWROTwED | Water Reliig) Ly O 00D 0.01 00 10
M

Vanadnem 2BNWROTIwWaL |Water 0001 Walt X i) 0.0100 20

Vanadnm 2RMNWROSwaED | Water Reliig) Ly O 00D 0.01 00 21
M

Vanadnam 2BNWROwal | Water 0001 et Rl ii] 0.0100 23
7]

Vanadnem 2BNWROSTWaL | Water 0001 et Lt i] 0.0100 23

" CROL = Gontract Aequired Detection Limit.

11.7. Blank Anomalies

Frocedural Biank snalyses wers scceplabia.
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11.8. Duplicate Anomalies

Al duplicate results were within normal limits with the following e:xcaplions.
Analyle Sample Lab Matrix | LOD Mean |Inilial Result | Duplicate Relative See QANC
Number PPM Result |Percent Diff.| MNoie No.
Ppm™
AlEminum SANWRD1sed |SoivSediment |0.080 20100 20200 30.1 24
Zing 2ANWRD1sed |SoiSediment |0.100 1m2 153 22.0 30
Baram SANWRD1sad |SoiiSediment |0.00ED 47T 25.0 o2 4 20
Baryllium 2ANWRD1sed |SoivSediment |0.0480 1.84 137 20.3 Ffy
Caobalt 2ENWHRO1sed |SoiSediment |0.480 20.0 100 20.0 28
Chromiuam SANWRD1sed |SoivSediment |0.100 20.0 102 33.4 20
Coppar 2ENWRO1sed |SoiSediment |0.100 .7 10.0 30.2 30
Iran SANWRD1sad |SoiSediment |0.480 20100 14000 20.7 31
Potassium SANWRD1sed |SoiiSediment |0.80 1420 1040 30.0 a2
kagnaskam SANWRD1sad |SoivSediment |1.01 2850 2050 2.7 a3
MAnganess 2ANWRD1sed |SoivSediment |0.00ED 305 300 27.3 34
Phosphorus | 2BNWRO1sed | SoilSediment |4.80 1000 1140 33.0 35
Siromrtem 2ANWRD1sed |SoivSediment |0.0105 30.4 203 20.4 30
Titankem 2ANWRD1sed |SoivSediment |0.00ED 20.0 1.4 Ta.1 a7
Vanadnam SANWRD1sad |SoiSediment |0.480 35.8 250 35.5 38
Arsanic 2ANWRD1sed |SoiSediment |0.0078 3.00 368 a7.3 23
11.9. Spike Anomalies
All spike resulis were within nommal Bmits with the following exceplions.
Analyle Sample Mumbar Lab Matrix Sampl | LOD | Spike | Spike % (Spike/| Sesa
& |ppm/®% | Aeault | Level | Recov |Beckgr| QAMC
Rasult ppm% (ppmif%e | ery ound | Mote
ppm% HNo.
AVS 2ENWROTzed Soil'Sodiment < 30.0 [43.0 3020 L] =2.5 100. H
Barkmm 2ENWROT=ed Soil'Sadiment 21.3 0000 (V3.4 . 30.1 038 Ll
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11.10. 5.R.M. Anomalies

All SAM results ware within normal limits with the following excaptions.

Analyie S AM I Carfified 5% LOD Result % RAecovery | See QANC
Value Confidence | (ppms?) (ppm™s) Hole No.

Interval

Ghromium HAGC MESS- (105 400 0108 28.5 271 42

3
S.R.M Names
SRM ID SRAM Name
NRCG MESS-3 Marie Sadiment

11.11. QA/QC Notes

QA/QC Note Number and Comments

Audditional Lab Gomments:

Spiking solutions do not contain P, 5, or Ti (fwes analyies that are provided i no cost io the Servica) And 50 Spike recovery
calculations will result in errors for these O SEMpIas.

The results parcent ior TOC on that sampds showukd be__38.5%

This showld resalt in 8n “Twalid™ spike. We generally hava o spike the samples without knowing what thelr unspiked values 8re.
Turns out that these samples, ncluding the one that was chosan for the spike, have about 10x 85 much H6¢ 85 8 “nommal” sampla.
Thaee must be loaded with organic matier, to the exdiant that you might be able to 1055 "am in your garnden in cass the price of peaat

MOES WAS oo high at your kocal rsary.

Baob

OAQG Gomnmesnis:
1-2% IGF analysis requines the addition of an imemal standard in order o ovVBNsHMME MAaty nerference problems. This however
somelimas causes the DL o ncreass fof Phosphonis, Sulher and Vanadaem. Phosphons and Sulfur are mot requined slaments of

the coniract but exira elements that the lab repos 85 part of the normal IGP Scan when OG s accepiabie.

24-30: Some analyies had RPDS slghily highar than the contract requirement. These values afe accaptable for soll duplicates
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and should have no effect on the nlerpretation of the data.

40-41: Two samplas had spike recovenes leseer fhan the contract requinement. Basaed on other (T data, this should have no
affact on the nterpratation of the data_

4% The SAM NACC MESS-3 normally has a low recovery Tor Gf because a substantial fraction of the analyte is buried within the
mineral lattice and tharefors s generally not well solubilized using A niffic-ydrochionc digestiion. The median vakee for G recovery
for NRCG MESS-3 in the database for this laboratory is 28%. Thaeralone, 27.19% i comparabla with othar resulis.

Brenda Montgomeany
ACF Inorganic Chamist
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12. Analytical Methods
Below are the analytical methods used by TERL to produce the results included in this report.

| Msthod Codes: ooz 005

Lab Matrix Analyte

SolSadiment AVE

Sihvar

Aluminum

Boron

Biarium

Baryllium

Calcium

Cobalt

Chromium

Coppar

IFan

Potassium

lagnasium

anganase

Klybaenum

Nicksl

Phosphorus

Sulfur

Sironfium

Titanium

Vanadium

Zinc

Method Code: 002

LABORATORY: Trace Elament Ressarch Laboratory

Digestion of soil and sadiment.
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by VArious Siumic spaciroscopy methods. Wat sediment is homogenized in its contaies, and an aliquot i freeze dried and
hmogenized to & fing powder. Approximatsly 0.5 g of prwdared sediment i weighed inio a tall fomm beakar and 10 mil of Agqua
Aagia (1:4 vv HNO3:HCI) are added. The vessal is heated on & hot piate for 2 hre., with swirling, repositioning, and finsing of the
beakar walls (it necessary) at 1 hr. Samples are then transfarred inio centrifuge tubes and diuted o & final volkame of 30 mi with
distiled deionized walsr. Thay are Spun io safiie paricles and ranslemad 10 1 oz polyethyians bolles. for siorage Ukl Analysis.
The sampies are then dilutad 85 necessary and analyzed for race medals by vanous TERL analytical methods.

Method Code: 005

LABORATORY: Trace Elament Racaarch Labaratony

Analysis of race metals by inductively coupled plasma

Liquid sampies are nebulized and the reculting serosol i franspored o the piasma torch. Bement-specific Siomic-e amEsskn
spacira are produced by A induciivaly coupled argon plasma. The spacira are disparsad by A grating spectromeadar, and the
miensities of tha lines are monitored by photomuliplier tubes or 50l siate detectors. Samples are quantitated by comparison with
extemal standards. One of more irlemal standards may be incoporated o compsensats hor physical eifects resulting from VESCOSIty
and varying levels of tolal dissolved solids in the samples. Background cumection ie required and is measured adiacant 1o analyis
NeE 0N SAMpISE during analysis.

Method Codes: ooz 018
Lab Matrix Anaslyte
SoiSadiment ATEBnE
Cadmium
L
Salanium

Method Code: 002

LABORATORY: Trame Elament Resaarnch Lahoraton”
Digestion of 5oil and sedEmant.

by VArious Siumic spaciroscopy methods. Wat sediment is homogenized in its contaives, and an aliquot i freeze dried and
hmogenized to & fing powder. Approximatsly 0.5 g of powdared sediment i weighed inio a tall fomm beakar and 10 mil of Agqua
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Aagia (1:4 vv HNO3:HCI) are added. The vessal is heated on & hot piate for 2 hre., with swirling, repositioning, and finsing of the
beakar walls (it necessary) at 1 hr. Samples are then transfarred inio centrifuge tubes and diuted o & final volkame of 30 mi with
distiled deionized walsr. Thay are Spun io safiie paricles and ranslemad 10 1 oz polyethyians bolles. for siorage Ukl Analysis.
The sampies are then dilutad 85 necessary and analyzed for race medals by vanous TERL analytical methods.

Method Code: 016

LABORATORY: Trace Elament Racaarch Labaratony

Analysis of race metals in waler sSamples by nductivaly
coupled plasma-mass speciroscopy (MCP-MS).

Concentrations. of irace alaments in waber samples Are dalarmined wilth an Siomic speciroscopy meathod that relles on ionization of
SEMple CONSHUEts i A high temperahre Argon plasma and saparEion of positively-changed ions on the basis of thair
masscharge ratios (mcz) by & quadngsnie Mass spaciremeter. The method oflers: extremaly low detection limits but is subject 1o
mniBferences from aiomic and molecular ins having valuss within 1 AMU of the target ions. Sampla preconcantration and matrix
elimination can sometimes aliminats theee problams, along with thosa resuliing from high total diseshved solids.

Method Code: 03

LABODRATORY: Trace Elament Rasaarch Laboratorny

Digastion of waler, soil, sediment, and biological tissua
for marcamy analysis.

Bafore samples afe analyzed by the CVAAS methad in use in this laboratory, the marcamy i converted o the Hg2+ form.  kancury
iz digasted by A modifisd version of EPA mathod 245.5 and 245.0. Sediment and Ssous sampias can be analyzed aithar freazs
driad or on A wet basis. Sadiment samples are hmoganized by mixing before subsampling, whils issue SaMpIes Are
homogenized in the oniginal sample contaiers eithar after freeze drying of with a Tekmar Tissumizer and subsampled. Samplas
ara digested with nitnc acid, sulfuric ackd, pHEESIUM parmandganats, and polassium persullate in polypropylens tubes i A water
bath at 0005 . Before analysls, hydroxylaming hydrochionde ie added o reduce BXCASE pErmanganats and the samplas are
brought io volume with disilled-delonizad waber

Method Code: 00T

LABORATORY: Trace Elament Resaanch Lahoratony
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Analysis of mercury by cold-vapor atemic absorption
specitroscopy (CVAAS)

In this procedurs, divalant mercury (Hg++) in aqueous samplas (digests of water, tissws or sadiment samples) & reduced 1o the
slamantal state (Hgo) by a strong reducing agent (stannous chionds). Gassous Hgo enters the sweep gas and is introduced nio
an atomic absorption cell, whers light producad by 8 marcury vapor lamp i absorbed by the free Hg atoms. Mercury in the sample
s detarminad by comparing kght absorption of the sample with that of extemal calibration standarnds.

Msthod Codes: oo+ 005

Lab Matrix Analyte

Water Silvar

Aduminuem

Boron

Barium

Baryllium

(Calcium

‘Crobalt

(Chromium

Potassium

Kagnasium

langanase

Kialyboenum

Nicksl

Phosphors

‘Sulfur

Stronfium

Titamium

Vanadium
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Method Code: 004

LABORATORY: Trace Elament Resaarch Laboraton

Digestion of water sampiss for “lotal recovarabla™ metals
[other than mercury).

Water sampies are digested for two howrs at 85 degrees Centigrade in polyethylens containers with ulirapure nitric and
hydrochionc acids. Ackd strength, on & vol-vol basis, i 1% HG| and 0.5% HNO3. Sample aliquots for digastion ane taken after
vigorous shaking o Sssune rEEUEPEnsion of solids Ihat may have sefied. The onginal sampls must have had precervative sdded

Method Code: 005

LABORATORY: Trace Elament Resaarch Laboraton

Analysis of race metals by inductively coupled plasma

Liquid sampies are nebulized and the resulting aerosol i fransporied o the plasma torch. Blement-specific aiomic-ie amEsskn
spacira are produced by A induciivaly coupled argon plasma. The spacira are disparsed by A grating spectromeadar, and the
mniensitiss of the lines are monitored by photemultiplier tubes or 5ol siate detectons. Samples are quantitated by comparison with
extemal standards. One of more irlemal standards may be incoporated o compensate tor physical eifects resulting from VISCOSity
and varying levels of tolal dissolved solids in the samples. Background cumection is required and is measured adgacant 1o analyis
Nes 0N EAMplas during analysis.

Method Codes: oo+ 010
Lab Matrix Analyts
WWater Arsanic
Gadmium
Lead
Salanium

Method Code: 004

LABDRATORY: Trace Elament Resaarch Laboratony

Digestion of water sampiss for “lotal recovarabla™ metals
[other than mercury).
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Waler samples are digested hor two howrs at 85 degrees Centigrade in polyathylene containers with ultrapure nitric and
Iyydrochionc acids. Ackd strangth, on & vol-vol basis, is 1% HCI and 0.5% HNO3. Sample aliquolts for digestion are takan after
vigorous shaking o SEEANe FEEUSPEnsien of solids that may have seitied. The onginal sample Must have had precervative sdded
{usually HMO3) in order o ensure that metals do not adhane 1o the walls of the contaiver.

Method Code: 016

LABORATORY: Trace Elament Racaarch Labaratony

Analysis of race metals in waler sSamples by nductivaly
coupled plasma-mass speciroscopy (MCP-MS).

Concentrations. of irace alaments in waber samples Are dalarmined wilth an Siomic speciroscopy meathod that relles on ionization of
SEMple CONSHUEts i A high temperahre Argon plasma and saparEion of positively-changed ions on the basis of thair
masscharge ratios (mcz) by & quadngsnie Mass spaciremeter. The method oflers: extremaly low detection limits but is subject 1o
mniBferences from aiomic and molecular ins having valuss within 1 AMU of the target ions. Sampla preconcantration and matrix
elimination can sometimes aliminats theee problams, along with thosa resuliing from high total diseshved solids.

Method Codesa: o1
Lab Maetrix Analyte
Soll/Sadiment (Grain Size-Clay
‘Grain Size-Sand
Grain Size-Silt

Method Code: 011

LABORATORY: Trace Elament Resaanch Lahoratony

Analysis of grain size distibution in soll and sedimant samples (GS).

This mathod incorporates. wet-sisving and the pipette method io separate =il and sediment samples into sand, ilt, and clay size
fractions. A 0.0B25 mm sieve is usad o collect the sand fraction, which is dried and weighed. Material passing the sieve is dilubed
o voluma and at given times, small volumes of SuUspension ane withdrewn, avaporabed, and e residue waeighed. Values are
exprassad a5 parcant of tha dry =ample on & weight-weight basis.
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Lab Matrix Analyle

Mothod Code: 014

LABORATORY: Trace Elament Resaarch Laboratony

Moisture content of sadiment, soil, and HEEUE SAMPIGS.

Muoisture content is detarmined by weight loss upon freaze-drying. and is expressed as waight percent of the onginal wet sampla.
Dapending upmn sample size, either the whole sample or 8 reprecentative aliquot is frozen and then dried under vacuwm until &
constant weight is attained. Samples are prapared and dried using plastc matenals, wienevar possible, In order o minimize

Method Codes: o24

Lab Matrix Analyle

Method Code: 024

LABORATORY: Trame Elament Resaarnch Lahoraton”
Datermination of mercury in issue and sedEmeant
Datermination of mercury in issus and sedment samples by decomposition, trapping, and aimic Sbeption. Total mercury is

dalarminad in wet or dry samples by combusiion in a stream of cxygen, rapping on a goid column, relsass by electrothanmmsal
heating, and analysss by aiomic absorpiion. Mercury is raporied in pypam on aither 8 wet of dry weight basis.

Method Codes: a20

Lab Matrix Analyte
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Method Code: 020

LABORATORY Tracs Elamsant Ressarch Laboratory

Datermination of carson, nifrogen, andior stable G and M isolopes by isolope ratio mass spaciroscopy

Siable istopss of G and M, as well a5 G and M content, ars determined by sotops ratio mass spectroscopy. Samplas ara
combustad under oxygen, converting G fo GO2 gas and M to N2 gas. Ratios of the GO2 and N2 speciss are determined on a
multicollactor sobops ratio mass spectrometsr. Values are repored as "delta 13G" and "daita 15N°, in "par mil* [parts par
thousand”, rslative to the PDB standard for G and air for M. Inorganic species can ba removed by vapor acidification prior to
analysis N ordar 1o measws only organic spscias.
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