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1.0 INTRODUCTION

EA Engineering, Science, and Technology, Inc. (EA) and the University of North Texas
(UNT) have been contracted to provide surfactant sampling support and habitat survey
support for the Soap and Detergent Association (SDA), which is performing a study of
the Trinity River in Dallas, Texas. This sampling effort uses newly developed analytical
methods to quantify field concentrations of alkylethoxylates (AE), alkylethoxyl
sulfates/alkyl sulfates (AES/AS), and laurel alkyl sulfates (LAS) in sediment, surface
water, and sediment interstitial water throughout the Trinity River as it passes through the
Dallas-Fort Worth metroplex. This sampling builds upon previous work conducted by
SDA in 2003. Sampling was conducted in late September and early October of 2005.

This report is a collaborative effort between EA and UNT; the purpose of this report is to:
e Document field activities and sampling/survey methods;
e Provide a narrative account of the sampling and record relevant field
observations;
e Report resuits of habitat surveys conducted at each sampling site by UNT;
e Report results of general chemistry analyses conducted on sediment, surface
water, and sediment interstitial water.

This report also includes preliminary analyses and discussion of both habitat survey and
general chemical analytical results. Results of the surfactant analyses and the synthesis
of surfactant, general chemistry, habitat, and benthic taxonomy data will be presented in a
separate document.

1.1 PROJECT OBJECTIVES

A workshop and series of conference calls were conducted to determine the general goals
for this project and selection of the study sites. Minutes of the workshop, which was held
at the University of North Texas in Denton, Texas on August 17-18, 2005, are provided as
Appendix A. The workshop included presentations by the UNT and local authorities on
the general characteristics of the Trinity River watershed, inputs to the watershed from
Dallas-Fort Worth wastewater treatment plants (WWTPs), and recent or on-going studies
of the watershed.

A number of study locations and sample designs were considered. By the end of the
workshop, several conclusions were reached, as follows:

e The purpose of the study is to examine the concentration and distribution of
surfactants — specifically AE, AES/AS, and LAS — in a system where these chemicals
are likely to be present at elevated concentrations due to WWTP effluent.

e The goal is to look at sources of surfactants, fate, and possible indicators of effects
due to surfactants in environmental media.

e The Trinity River is an ideal study site due to the high ratio of WWTP effluent to
river flow (>95%) during late summer months; this provides a reasonable “worst case
scenario” for surfactant inputs and exposures to a major metropolitan area.
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e Trinity River flow is dominated by 4 major WWTP in the Dallas area; WWTP inputs
are relatively well understood.

e The Trinity River is a major metropolitan area; urban land use and environmental
factors will have to be factored into any analysis of the system.

e Model predictions show that surfactant concentrations are likely to be consistent
throughout the Trinity River within the Dallas-Fort Worth metroplex; therefore, it is
valid to look at the metroplex as a single source of surfactants.

e Data and expertise are available for assessing habitat quality and benthic community
health within the Trinity River from UNT.

e Analysis of the general physical and chemical properties of the environmental media
are helpful in understanding surfactant environmental chemistry.

Based on the above information, a study design was developed that examines the Dallas-
Fort Worth area as a single, internally variable source of surfactants to the Trinity River.
Section 2.0 discusses the study design and sampling methods.
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2.0 METHODS

The following sections discuss the methods used in this study, including the general study
design; sediment, surface water, effluent, and sediment interstitial water sampling
techniques; targeted chemical analyses; habitat survey methods; and benthic community
assessment methods.

2.1  STUDY DESIGN

Based on the above information, a study design was developed that examines the Dallas-
Fort Worth area as a single, internally variable source of surfactants to the Trinity River.
The study therefore looks at reference sites upstream of Dallas WWTP inputs; effluent and
mixing zone sites within the metroplex; and downstream sites where inputs and
concentrations are expected to decrease. Sample locations are shown in Figure 2-1;
sample names and the rationale for their selection are presented in Table 2-1. Sample
analyses for each media are presented in Table 2-2.

2.1.1 Sampling Locations

As presented in Table 2-1, a single sample location (SDA05-01) was selected at the
headwaters of Clear Creek, which is over 80 miles north of Dallas. This sample was
chosen to represent pristine reference conditions outside the influence of WWTP effluent
and urban land use. Four additional reference samples were selected at locations on the
Elm Fork, West Fork, and East Fork upstream of any major inputs from WWTP. Samples
SDAO05-02 and —03 were selected to characterize baseline (i.e. before addition of effluent)
river conditions in less urbanized areas, and SDA05-04 was selected to represent baseline
river conditions in urban areas. Sample SDA05-12 was selected to characterize inputs
from the East Fork before its confluence with the Trinity River.

To characterize potential surfactant inputs to the river from Dallas’ four major WWTPs, a
sample of effluent was collected from each plant. SDA05-05 was collected from the
Village Creek WWTP; SDA05-07 was collected from the Trinity River Authority (TRA)
WWTP; SDA05-09 was collected from the Dallas Central WWTP; and SDAO0S5-11 was
collected from the Dallas Southside WWTP.

Four samples were collected to characterize the mixing of effluent and river water as the
Trinity River passes through the Dallas-Fort Worth Area. Each sample was collected
downstream from a major WWTP and immediately upstream of inputs from the next
WWTP. These sample locations are SDA05-06, -08, and -10.

Finally, the study design includes collection of three samples downstream of Dallas.
These are samples SDA05-13, -14 and —15. Sample SDA05-15 is over 100 miles
southeast of Dallas.
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2.1.2 Sample Media

The study design includes collection of sediment, sediment interstitial water, and surface
water from each riverine location and effluent from each of four WWTPs. Samples of
sediment, interstitial water and surface water are collected to better understand partitioning
of surfactants among media as well as likely mechanisms of transport and potential routes
of exposure for aquatic life. Effluent samples are collected to better understand sources of
surfactants within the Trinity River watershed.

2.1.3 Sample Analyses

Targeted analyses for each media are presented in Table 2-2, and samples collected and
analyzed for each media are presented in Table 2-3. The primary focus of the study is the
distribution and concentration of surfactants in environmental media and their possible
effects. Therefore sediment, surface water, interstitial water, and effluent were selected for
analysis for AE, AES/AS, and LAS. Samples were sent to Shell Laboratories in the United
Kingdom, which will produce a separate report detailing the analytical results.

In addition, samples of these media were analyzed for the general physical and chemical
parameters to aid in understanding the environmental chemistry of surfactants. Samples for
general chemistry parameters were submitted to Accutest Laboratories; results of these
analyses are reported in Section 4.0 of this document.

To examine potential indicators of impacts, habitat surveys were conducted at each site,
and samples were collected for benthic taxonomic analysis by UNT.

2.1.4 Quality Assurance Samples

In addition to the samples discussed above, material was collected for surfactant analyses
of matrix spikes and matrix spike duplicates. Additional volume was collected from sites
SDA05-02, -05, and —08 as indicated in Table 2-3.

2.2  SAMPLING METHODS

At each of the 4 WWTP locations, a grab sample of effluent was collected. Also,
sediment, surface water, and sediment interstitial water were collected from 11 locations
in Trinity River or its tributaries. Habitat assessment and benthic invertebrate sampling
was conducted from at all 11 locations. All sampling for surfactants was conducted in
accordance with the sample collection and preparation standard operating procedures
(SOPs) provided by the SDA. These are included as Appendix B. A copy of EA’s field
log entries for the sample effort is included as Appendix C.
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2.2.1 Water Quality Measurements

Water quality measurements were collected immediately upon arrival at each location.
Water temperature, dissolved oxygen, pH, conductivity, oxidation/reduction potential
(ORP), and turbidity were measured using a YSI-556 water quality meter. The time of
collection, water depth, and weather conditions were also recorded at each location.
Water quality measurements were recorded in the field log, a copy of which is included
as Appendix C.

2.2.2 Effluent Sample Collection

Effluent samples were collected as a single grab sample. In some cases, effluent was
accessed from inside the plant at a point immediately before discharge; at others, it was
collected from the point of discharge immediately before mixing with the Trinity River.
This is described further in the sampling narrative. Where possible, decontaminated
bottles were filled directly from the effluent source. Where access was an issue, a
decontaminated bucket was filled and used to transfer effluent to the sample containers.
The bucket was decontaminated by thorough rinsing with tap water. A total of 5 liters
were collected from each location for surfactant analyses, and approximately 1 liter was
collected for general chemistry analyses. Effluent samples for surfactant were preserved
with 8% formalin in the field per SDA SOPs. Samples for general chemistry parameters
were placed in pre-preserved bottles provided by the lab; general chemistry analytical
parameters are listed in Table 2-2. After collection, samples were packed in coolers with
ice to achieve a temperature of 4 degrees Celsius; they were then transported to UNT
where they were placed in cold storage until shipping.

2.2.3 Surface Water Collection

Surface water samples were collected from each riverine location for chemical analyses.
Surface water samples were collected immediately upon arrival at the site to avoid
interference from disturbed sediment. A decontaminated bucket was filled and used to
transfer water to the sample containers; the bucket was decontaminated by thorough
rinsing with tap water and then site water. A total of 5 liters were collected from each
location for surfactant analyses, and approximately 1 liter was collected for general
chemistry analyses. Surface water samples for surfactant were preserved with 8%
formalin in the field per SDA SOPs. Samples for general chemistry parameters were
placed in pre-preserved bottles provided by the lab; general chemistry analytical
parameters are listed in Table 2-2. After collection, samples were packed in coolers with
ice to achieve a temperature of 4 degrees Celsius; they were then transferred to UNT
where they were placed in cold storage until shipping.

2.2.4 Sediment and Interstitial Water Collection
Sediment samples were collected from each sample location for sediment and interstitial

water analyses. Sampling was biased towards areas of fine, recently deposited
sediments, since these are most likely to contain surfactants. In water too deep for
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wading, sediment samples were collected using a Ponar grab sampler, and any overlying
surface water was decanted from the Ponar; only the top 6 inches of the sediment were
sampled. In areas shallow enough for wading, a decontaminated shovel was used to
sample the top 6 inches. The sample was then placed in a decontaminated bucket;
buckets were decontaminated by thorough rinsing with tap water followed by rinsing
with site water.

Interstitial water collection - Sediment was transferred to the rotating drum separator;
the sediment was spun at high speeds to extract interstitial water. Use of this instrument
is described in the SOPs in Appendix B. Approximately 2 L of sediment were placed in
the drum and spun at one time; when no more interstitial water could be extracted,
sediment in the drum was transferred to a decontaminated bucket and new sediment
loaded into the device. Figure 2-2 shows the rotating drum separator.

A total of 5 liters of interstitial water were collected from each location for surfactant
analyses, and approximately 0.5 liters was collected for the general chemistry analyses
listed in Table 2-2. Interstitial water samples for surfactants were preserved on ice in the
field with 3% formalin per SDA SOPs and held for centrifuging at UNT. Interstitial
water for general chemistry parameters was placed in an unpreserved container and held
for centrifuging at UNT. After collection, samples were packed in coolers with ice to
achieve a temperature of 4 degrees Celsius; they were then transferred to UNT where
they were placed in cold storage until centrifuging.

Interstitial water samples for both surfactants and general chemistry parameters were
centrifuged in the laboratory at UNT due to the high concentration of suspended solids
that were not removed by the rotating drum separator. Samples were centrifuged at 4°C
at 3500rpm (1600G) for 15 minutes and preserved within 24 hours of the initial sample
collection. For surfactant samples, the supernatant was decanted to decontaminated
bottles and additional formalin added to achieve 8% preservation. For general chemistry
samples, unpreserved supernatant was transferred to pre-preserved bottles provided by
the analytical laboratory.

Sediment collection - After field collection of all of the required interstitial water, the
spun sediment was homogenized and a 500 mL sample was collected for surfactant
analyses and preserved using 8% formalin. An additional 2 L of spun sediment was
collected for general chemistry analyses as listed in Table 2-2. After centrifugation of
interstitial water, the residual solids were collected and added to the field collected
sediment sample. The weight of the original sample and the collected residual solids was
recorded and is presented in Table 2-4. Additional formalin was added to residual solids
to achieve 8% formalin preservation.

It is important to note that sediment collection was conducted differently for one site; at
Site SDA05-01, insufficient sediment was available for collection of interstitial water.
Therefore, interstitial water was not collected, and a sample of whole sediment was
preserved and submitted for analysis.
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2.2.5 Sample Shipment

Samples for surfactants were sent to Shell Laboratories in the United Kingdom via an
international shipper. They were packed on ice and shipped on October 5™ and were
received on October 7™, 2005. Methods and results of these analyses will be reported in
a separate document by Shell Laboratories.

Samples for general physical and chemical property analyses were packed on ice and
shipped on October 5™, 2005 and arrived October 7™, 2005. Samples were submitted for
analysis for the parameters listed in Table 2-2. Results of general chemistry analyses are
discussed further in Section 4.0. It is important to note that, due to warm temperatures
and delays during shipping, several samples were received outside of holding times, and
some samples were received outside of standard temperature limits (above 4 degrees C).
After discussion with SDA, it was agreed to proceed with the analyses and consider this
information in interpretation of results.

2.2.6 Benthic Invertebrate Collection
Information on benthic invertebrate collection methods is to be provided by UNT.
2.2.7 Habitat Assessment

Information on habitat assessment methods is to be provided by UNT.

Trinity River Study Field Sampling Report 7 Soap and Detergent Association
1431702 December 2005



3.0 SAMPLE NARRATIVE

Field sampling and lab centrifugation was conducted from September 30™ through
October 5™, 2005. Sampling time varied between sites due to differences in sediment
consistency and interstitial water yield. Low flow conditions were observed throughout
the Trinity River. The following sections provide a description of each site in
chronological order of sampling. The order of sampling was determined by site access
logistics.

3.1 SDA0S-04: WEST FORK UPSTREAM OF VILLAGE CREEK

Sampling began the morning of 30 September 2005 at site SDA05-04, which is located
on the west Fork of the Trinity River upstream of inputs from the Village Creek WWTP.
Weather was overcast. The river was accessed at the point where Precinct Line Road
crosses the Trinity River. Sampling was conducted immediately downstream of the road
crossing in an area where loose sediments had been deposited among areas of cobble.
Sediment at this location was silty sand containing some crushed shells and gravel.
There was a significant amount of trash and man-made debris present in the river and
along the banks. Figure 3-1 shows several pictures of the site.

3.2 SDA05-06: UPSTREAM OF TRA CENTRAL WWTP

Site SDA05-06 was sampled in late morning on 30 September 2005; this site is located
immediately upstream of the outfall from the Trinity River Authority Central WWTP,
and several miles downstream of the outfall from the Village Creek WWTP. The river
was accessed where Beltsville Road crosses the Trinity River. Sampling was conducted
along the bank immediately downstream of the road crossing in a depositional area after a
large riffle. Sediment at this location was silty sand deposited over a cobble substrate.
Figure 3-2 shows several pictures of the site.

3.3 SDA05S-0S5: VILLAGE CREEK WWTP EFFLUENT

Site SDA05-05 was sampled in the afternoon on 30 September 2005. Access was gained
to the Village Creek WWTP facility by prior correspondence. Effluent samples were
collected from a spigot which provided direct access to the final aerated effluent.

3.4 SDA05-08: UPSTREAM OF DALLAS CENTRAL WWTP

Site SDA0S-08 was sampled the morning of 1 October 2005 where the Trinity River
passes under Route I-45. This site was located immediately upstream of the Dallas
Central WWTP, and several miles downstream of the TRA Central WWTP. A sample
replicate and sample volume for use in matrix spikes were collected from this location.
Sediment consisted of silty sand deposited among a cobble and gravel bottom.
Photographs of the sampling location are shown in Figure 3-3.
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3.5 SDA05-09: DALLAS CENTRAL WWTP EFFLUENT

Site SDA05-09 was sampled in late morning on 1 October 2005 at a location
approximately 0.5 miles downstream from site SDA05-08. Effluent samples were
collected directly from the outfall, which is shown in Figure 3-4.

3.6 SDA05-10: UPSTREAM OF DALLAS SOUTH WWTP

The first attempt to sample Site SDA05-10 was conducted the afternoon of 1 October
2005. This site is located several miles downstream of inputs from the Dallas Central
WWTP, and upstream of inputs from the Dallas South WWTP. The site was accessed
where Route 12 crosses the Trinity River. Photographs of the sampling location are
shown in Figure 3-5. Water quality measurements were taken and a surface water
sample was collected; however, difficulty was encountered during sampling of sediment
and interstitial water.

Sediments at the site consisted of unconsolidated clay. It was soon discovered that this
material was too fine for separation of sediment and interstitial water using the rotating
drum separator; 100% of the sample volume loaded into the drum passed through the
screens and formed a colloidal clay suspension. Attempts were made to find beds of
sediment more comparable to that from the other sites. Investigations several thousand
feet downstream identified similar clayey sediments; investigations upstream found a
gravely cobble bottom. The field team traveled to a different access point at Dowd’s
Ferry, but found similar clayey sediments.

Sampling of the site was temporarily put on hold. After discussions with the SDA
Sediment Task Force, it was agreed that a 10 L sediment sample would be collected and
preserved in the field at the original sample location, and that interstitial water would be
obtained by centrifugation in the lab. This sample was collected the morning of 4
October 2005.

3.7 SDA05-15: PALASTINE

Site SDA05-15 was sampled the morning of 2 October 2005 where the Trinity River
passes under Route 84. This site is located over 100 miles southeast of Dallas, and
represents a far downstream sample. Sediments at the site were clayey silts with some
fine grit and sand. Photographs of the sampling location are shown in Figure 3-6.

3.8 SDA05-14: DOWNSTREAM OF THE EAST FORK AND TRINITY RIVER
CONFLUENCE

Site SDA05-14 was sampled the afternoon of 2 October 2005. This site is located
downstream of the confluence of the East Fork and Trinity River mainstem. Sediments
consisted of loose clayey silt containing numerous pebbles, small shells, and pebble-sized
pieces of consolidated massive clay. During spinning, the massive clay would compact
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and jam the screens; it was necessary to wash the drum several times. The site was being
used for recreational target practice prior to the field team’s arrival, and numerous shell
casings were found along the river bank. Photographs of the sampling location are
shown in Figure 3-7.

3.9 SDA05-12: UPSTREAM OF THE CONFLUENCE OF THE EAST FORK AND
TRINITY RIVERS

Site SDA05-12 was sampled the evening of 2 October 2005. This site is located on the
Trinity River upstream of the confluence of the East Fork and Trinity River mainstem.
Several junked cars and large pieces of metallic debris were present in the riverbed.
Sediments consisted of sand grain-sized pieces of consolidated massive clay mixed with
small amounts of shell and coarse sand. During spinning, the massive clay would
compact and jam the screens; it was necessary to wash the drum several times.
Photographs of the sampling location are shown in Figure 3-8.

3.10 SDAO05-01: HEADWATERS OF CLEAR CREEK NEAR ST. JO

Site SDA05-01 was sampled the morning of 3 October 2005. This site is located on
Clear Creek approximately 1 mile downstream from the dry gully that forms its
headwaters. Sampling was conducted immediately downstream of the two large concrete
culverts that carry the stream under the road. The stream bottom consists mostly of
cobbles and gravel with areas of accumulated leaf litter and organic debris. Very little
fine sediment was available for collection; an adequate volume was collected for general
chemistry and surfactant analysis of whole sediment, but insufficient volume was
available for collection of interstitial water. A trowel was used to collect sediment from
between rocks and in small areas of deposition. Photographs of the sampling location are
shown in Figure 3-9.

3.11 SDA05-02: ELM FORK BELOW LAKE LEWISVILLE DAM

Site SDA05-02 was sampled the morning of 3 October 2005. This site is located on the
Elm Fork approximately 0.5 miles downstream of Lake Lewisville Dam. Sampling was
conducted in a depositional area along the outer edge of a curve in the river. Sediments
consisted primarily of sandy and gravelly silts. Photographs of the sampling location are
shown in Figure 3-10.

3.12 SDAO05-03: WEST FORK DOWNSTREAM OF LAKE WORTH

Site SDA05-03 was sampled the afternoon of 3 October 2005. This site is located on the
West Fork downstream of Lake Worth. Site SDA05-03 is located within the YMCA
property. Sampling was conducted in a depositional area behind a small concrete dam.
Sediments consisted primarily of sandy and gravelly silts. Photographs of the sampling
location are shown in Figure 3-11.
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It is important to note that the sample volume for general chemistry analyses for
interstitial water sample SDA05-PW-03 was lost during centrifugation; therefore general
chemistry parameters could not be analyzed for this sample.

3.13 SDAO05-13: DOWNSTREAM OF DALLAS SOUTH WWTP

Site SDA0Q5-13 was sampled the morning of 4 October 2005. This site is located
downstream of the Dallas South WWTP. Site SDA05-13 was accessed through a sand
and gravel quarry located on Bois d’Arc Road. Sampling was conducted in depositional
areas along the banks. During sampling, an area of potential petroleum accumulation
was encountered directly below an abandoned drain pipe; sediments gave off an odor of
petroleum when disturbed and produced a visible sheen on the water surface. Sediments
were sampled upstream of this area to avoid interferences and contamination. Sediments
consisted primarily of gravelly silty clay. Photographs of the sampling location are
shown in Figure 3-12.

3.14 SDAO05-11: DALLAS SOUTHSIDE WWTP EFFLUENT

Site SDA05-11 was sampled the morning of 4 October 2005 from within the Dallas
South WWTP. Effluent samples were collected from a hose receiving water from the
final effluent immediately before discharge. The outfall is shown in Figure 3-13.

3.15 SDA05-07: TRA CENTRAL WWTP EFFLUENT

Site SDA05-07 was sampled the afternoon of 4 October 2005 from within the TRA
Central WWTP. Effluent samples were collected from the outfall flume using a dipper
provided for this purpose by the WWTP; the dipper is designated for this purpose,
remains outside at the flume location, and was the only means of collecting the sample.
The outfall is shown in Figure 3-14.
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4.0 RESULTS

This section presents the results of water quality measurements in the field, sediment
physical and chemical analyses, surface water and effluent physical and chemical
analyses, interstitial water chemical and physical analyses, and habitat surveys.

4.1 FIELD WATER QUALITY MEASUREMENTS

Water quality measurements including temperature, dissolved oxygen, pH, conductivity,
and ORP are reported in Table 4-1 and Figures 4-1 through 4-6.

Water temperature ranged from 23.46°C to 29.87°C. Lowest temperatures were recorded
at the pristine reference site (SDA05-01) and highest temperatures were recorded in the
effluent samples (Figure 4-1).

Conductivity ranged from 0.274 mS/cm to 0.788mS/cm. The lowest values were found
in the West Fork and Elm Fork reference samples (Figure 4-2). There was a notable
increase in conductivity coinciding with effluent inputs into the Trinity River starting at
Sample SDA05-05.

Dissolved oxygen concentrations were highest in the West Fork and Elm Fork reference
sample locations and sample SDAO0S5-12 (Figure 4-3). They ranged from 5.5 to 9.77
mg/L. Lowest concentrations occurred at SDA05-04, where sampling was conducted in a
quiescent portion of the West Fork; reduced flow in the immediate vicinity of sampling
may account for the low values.

The pH ranged from 6.7 to 8.28. Lowest values were found in effluent and highest
values in West Fork and Elm Fork reference samples (Figure 4-4).

The oxidation-reduction potential ranged from 23.7 to 387, with the highest value
occurring at SDA05-12 (Figure 4-5).

Turbidity values ranged from non-detect to 68 NTU, with lowest values recorded for the
effluent and West Fork and Elm Fork reference sites (Figure 4-6).

4.2 SEDIMENT ANALYSIS RESULTS

For the 10 sediment samples evaluated, grain size can be characterized in two groups. As
shown in Table 4-2 and Figure 4-7, sediments at samples SDA05-01, -02, -03, -04, -06, -
08, -13, and ~15 consist primarily of sand, with a significant but lesser proportion of fines
and trace amounts of gravel. Samples SDA05-10, -12, and —14 consist primarily of fines;
this is consistent with field observations that noted high proportions of clay in these
samples. Highest moisture contents were found in SDA05-10 and —12 (Figure 4-8).

Table 4-3 and Figures 4-9 through 4-12 present the results of sediment chemical
analyses. Cation exchange capacity ranged from 780 mg/kg to 10,300 mg/kg, with
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highest values occurring in the sediments with the highest percentage of fines (SDA0S5-
10, -12, and —14) (Figure 4-9).

Total Kjeldahl nitrogen ranged from 138 mg/kg to 918 mg/kg; concentrations were
highest in sample SDA05-12 (Figure 4-10). Total phosphorus ranged from 70.7 mg/kg
to 906 mg/kg (Figure 4-11). Highest concentrations of both phosphorus and nitrogen
occurred in the sediments with the highest percentage of fines (SDA05-10, -12, and —14).

Sulfides were detected in only one sample (SDA0S5-01); this may be due to the fact that
sampling focused primarily on recently deposited sediments.

Total organic carbon ranged from less than 1300 mg/kg to 8450 mg/kg (Figure 4-12).
The highest concentration was found in sample SDA05-10. This is consistent with field
observations which indicate that the sample consists of highly organic clays.

4.3 SURFACE WATER CHEMISTRY RESULTS

Results of the surface water chemistry analyses are presented in Table 4-4 and Figures
4-13 to 4-16. It is important to note that, due to difficulties during shipping, several
samples for biological oxygen demand (BOD) and total dissolved solids were received
outside of recommended holding times and at temperatures above recommended limits.
This must be considered when interpreting analytical results.

Results for BOD were below reportable limits in all samples. A combination of factors
may have contributed to a lack of detections; these include the fact that, due to difficulties
in shipping, samples arrived beyond holding time and above acceptable temperature
range. Also, the laboratory analytical narrative indicates that blank analysis revealed a
low bias. The reporting limit for BOD was 4 mg/L.

Results for chemical oxygen demand (COD) varied widely. COD was below the
reporting limit of 20 mg/L in 4 samples; in the remaining samples, results varied from
20.5 to 30.7 (Figure 4-13). Highest COD was found in sample SDA05-15.

Hardness ranged from 122 mg/L to 276 mg/L as CaCO3 (Figure 4-14). Hardness was
highest in samples SDA05-01 and SDAO0S-15. Total dissolved solids (TDS) ranged from
20 mg/L to 579 mg/L (Figure 4-15). The reported value of 20 mg/L is considered
suspect since this sample was received out of holding time. Among the remaining
samples, lowest TDS values were found in the West Fork and Elm Fork reference
samples. The highest value was found in effluent sample SDA05-05.

Total organic carbon values varied widely, ranging from 1.8 to 10 mg/L (Figure 4-16);
lowest values were found in SDA05-01, and highest values were found in SDA05-03.
This may be because the sample at this location was collected from an impounded area
behind a concrete dam.
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4.4 INTERSTITIAL WATER CHEMISTRY RESULTS

Results of the sediment interstitial water chemistry analyses are presented in Table 4-5
and Figures 4-17 to 4-19. As noted above, some TDS samples were analyzed outside of
recommended holding times.

Hardness in interstitial water ranged from 108 mg/L to 204 mg/L as CaCO3. Hardness
was lowest in SDA05-15 (Figure 4-17). TDS ranged from 339 mg/L to 555 mg/L, with
lowest TDS in SDA05-02 (Figure 4-18). Total organic carbon in all samples but one
ranged from 5.1 mg/L to 15.7 mg/L; sample SDAO05- 13 contained 1200 mg/L (Figure
4-19). This value is considered an outlier; while there is no indication of the cause for
this high value, it is important to note that interstitial water samples were centrifuged
before analysis. A likely explanation would be that some sediment residue was
transferred to the sample container with the supernatant.

4.5 HABITAT SURVEY RESULTS
Information on habitat survey results is to be provided by UNT.
4.6 BENTHIC TAXONOMY RESULTS

Information on benthic taxonomy results is to be provided by UNT.
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5.0 CONCLUSIONS

The field sampling and habitat surveys conducted by EA and UNT provide data that will
be useful in evaluating the conditions under which AE, AES/AS, and LAS persist in
sediments and potential impacts from these chemicals.

Field measurements of water quality parameters identify changes that occur due to inputs
from WWTPS in the Dallas-Fort Worth Metroplex. Most notably, pH decreases and
conductivity increases after inputs from the WWTPs. Dissolved oxygen and temperature
also decrease from upstream to downstream; while this could be related to inputs from
WWTPs, it is more likely related to changes in the topography and flow of the river as it
widens and slows. Changes in turbidity appear related to site-related factors. An
important factor that should be considered is that, while sample SDA05-12 shares some
characteristics with the other reference sites, conductivity and pH at this site are more
similar to those in mixing zone samples. This indicates that there may be significant
WWTP inputs to the East Fork.

Sediment chemistry analyses identify differences between sites based on grain size, with
two distinct types of sediments: those dominated by fines, and those dominated by sand.
Samples containing fines tended to contain higher concentrations of nutrients and a
higher percentage moisture.

Surface water chemistry analyses identify lower TDS in West Fork and Elm Fork
reference samples. Trends were not identified for other parameters. BOD was below
reporting limits in all samples; this is likely to be due to a low analytical bias and the fact
that samples were analyzed outside of holding times. Interstitial water samples show no
clear trends in TDS, hardness, or total organic carbon.
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FIGURES



FIGURE 2-1
TRINITY RIVER SAMPLING LOCATIONS

1 - SDA-05-01- CLEAR CREEK

2 - SDA-05-02 - LAKE LEWISVILLE

A —LEWISVILLE LAKE DAM FOR SDA-05-02

3 - SDA-05-03 - DOWNSTREAM LAKE WORTH
B - LAKE WORTH FOR SDA-05-03

4 — SDA-05-04 - UPSTREAM VILLAGE CREEK
C—-USGS GAGING STATION FOR SDA-05-06

6 — SDA-05-06 - UPSTREAM TRA CENTRAL

D — USGS GAGING STATION FOR SDA-05-08

8 —SDA-05-08 —- UPSTREAM DALILAS CENTRAL
E — USGS GAGING STATION FOR SDA-05-10

10 - SDA-05-10 - UPSTREAM DALLAS SOUTH

F - USGS GAGING STATION FOR SDA-05-12

12 ~ SDA-05-12 — E. FORK OF TRINITY

13 - SDA-05-13 — UPSTREAM CONFLUENCE

14 — SDA-05-14 - DOWNSTREAM CONFLUENCE
G — USGS GAGING STATION FOR SDA-05-14

15 - SDA-05-15 —PALESTINE
H — USGS GAGING STATION FOR SDA-05-15

1 cm = approx. 20 mi.
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APPENDIX A
MINUTES OF THE STUDY DESIGN WORKSHOP



The Soap and Detergent Association

MINUTES

SURFACTANT SEDIMENT TASK FORCE MEETING

Houston, TX

Committee Participants

August 17-18, 2005

The Procter & Gamble Company Scott Dyer

The Procter & Gamble Company Brad Price

Sasol North America Allen Nielsen

Shell Global Solutions Remi van Compemolle
Other Participants

City of Denton Kenny Banks

EA Associates Mike Ciarlo

The Soap and Detergent Association
The Soap and Detergent Association
Trinity River Authority

University of North Texas
University of North Texas
University of North Texas
University of North Texas
University of North Texas

Hans Sanderson
Kathleen Stanton
Glenn Clingenpeel
Tom LaPoint
Barney Venables
Jaime Svadlenka
David Johnson
Jim Kennedy

Call To Order and Introductions

The meeting was called to order August 17, 2005 at 8:20 AM CT.

Antitrust Policy Review

Dr. Sanderson reviewed the SDA Antitrust Policy.

Aims of Monitoring Efforts

Dr. Sanderson reviewed the aims of the workshop which include the finalization of the aims of
studying the Trinity River system, the decision of the sampling locations and methodologies, and

preparing a timeline and delineating tasks.

Site selection

Dr. Dyer explained to workshop participants the factors considered for the selection of the
sampling sites for the 2003 sampling event, which included size of population serviced,
compliance history of the wastewater treatment plant (WWTP), and inputs from industrial
sources. Mr. Ciarlo detailed the sampling methods for surface and pore waters, and sediments.

Analytical methods

Dr. Price reviewed the analytical methods used to assay for surfactants in the surface and pore

waters and sediments.
Preliminary results
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SDA SURFACTANT SEDIMENT TASK FORCE August 17-18, 2005
MINUTES

The Task Force shared the preliminary results from the sampling, including environmental
surfactant concentrations, benthic distribution across the sites, and a preliminary environmental
risk assessment.

GIS-ROUT modeling and geographic extrapolation

Participants discussed the overlay of the Trinity River.

UNT Background Information

The UNT faculty described the advantages to samphng the Trinity River, and informed the Task
Force of their various expertises in performing the sampling event with the support of the
University. Participants discussed the TEAM approach to watershed management, the GIS
capabilities at the University, an ongoing triclosan study, the water and land use in the Trinity
River basin, and the overall use and function of the Trinity River system.

Sampling Sites
The following sites/samples were agreed upon:

Biota Wet
Water Pore Sediment habitat chemistry

Sample Location
Clear Creek headwaters St. Jo X X X X

Elm Fork below Lake Lewisville dam X X X X X
West Fork TR1 (down stream Lake Worth) X X X X X
West Fork (upstream Village Creek) X X X X X
Village Creek effluent X X
Upstream TRA Central (TR 3) X X X X X
TRA Central effluent X X
Above Dallas Central effluent X X X X X
Dallas Central effluent X X
Above Dallas South effluent X X X X X
Dallas South effluent X X
E. Fork Trinity upstream confluence X X X X X
Downstream Dallas South (TR 7) X X X X X
Downstream E. Fork, Main confluence (TR 8)  x X X X X
Palastine (TR 10) X X X X X
Work Plans

The Task Force discussed future plans. The Task Force decided on the following action items:
EA:

e Sampling for surface water, pore water and sediment concentrations of surfactants.
e Water chemistry (assistance from UNT student Tech)

UNT:
e Centrifuge samples for surfactant analyses
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SDA SURFACTANT SEDIMENT TASK FORCE August 17-18, 2005
MINUTES

Biological habitat assessment (EPA RBP, etc)
Sampling benthos

PCA analysis and other statistical evaluation of biota
GIS

Synthesis and history

Local logistics and shipments

Shell:
e Ifneed shipment of samples to the UK
e Analysis of surfactants
e QA/QC e.g. field spiked protocol and recovery work

P&G:
e Send bottles, mudslinger and formalin to UNT

Site Visits
August 18 concluded with visits to selected monitoring sites along the Trinity River.

Adjournment
There being no further business, and upon motion duly made and seconded, the meeting was

adjourned August 18, 2005, 16:10 PM CT.

Minutes prepared by: Kathleen Stanton, Associate Director, Scientific Affairs
Approved by Committee on: [Click and type Approval Date]
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APPENDIX B
STANDARD OPERATING PROCEDURES FOR
SURFACTANT SAMPLING



Procedure for Sediment Interstitial Water Separation

Overview:

This protocol describes the method for separating interstitial water from a large volume (2-4Liter)
sediment sample. The procedure involves a two-step separation using a rotating drum to remove the
interstitial water from the sediment sample and a final clarification using a high speed centrifuge.

Equipment Required

Note: All equipment that will come in contact with samples must be cleaned as described in the separate
apparatus cleaning procedures. Avoid use of detergent-based cleaners at all times during the sampling
and handling of samples.

Field Equipment:

Rotating Drum Separator (Figure 1 &2) : Equipped with screens (coarse= 60 mesh, middle =
200mesh Fine = 325 mesh, 43micron opening, 316SS McMaster-Carr woven wire cloth ) to retain
sediment and teflon tubing to transfer liquid directly to sample bottle. Note: Requires 24V power
supply (2 auto batteries in series)

Battery Chargers (2): Trickle charge for recharging the drum separator’s batteries.

Sample Bottles: Pre-cleaned 1 Liter glass bottle with polyseal screw closure

Sample Jar — Solids: Pre-cleaned 16 oz. wide-mouth polyethylene jar with poly-lined closure
intermediate Sample Containers(2): 1-2 Gallon Polyethylene or Stainless Steel bucket

Coolers (2) with ice: One for sample storage, the second for holding sample bottle during
collection.

Formalin (37-38% Formaldehyde Solution): For sample preservation
Spatula (1-2” wide) or large metal spoon: For transferring sediment to drum

Sediment Collection Equipment: Hand corer (Wildlife Supply Company - Buffalo, New York 14216
or KC Denmark - Holmbladsvej 19 - DK-8600 Silkeborg - Denmark), Petite Ponar grab sampler
(Wildlife Supply Company - Buffalo, New York 14216), manual draw-scoop sampler or other
device.

Laboratory Equipment:

1)

2)

3)

Centrifuge: Sorvall RC5 with GSA rotor(or equivalent) and refrigeration capable of centrifuging
150mL Pyrex / Corex centrifuge bottles at 1600G.

GSA GS-3
Max Compartment Mass 580g 7809
Max Rotor Speed (rpm) 13000 rpm 9000 rpm
Critical Speed on RC-5, 5B & 5C 800 rpm 600 rpm
max imbalance — avoid this speed!)

Corex C1265 Centrifuge Bottle with screw closure(150mL nominal capacity, max speed 5000rpm)
Note: Larger (or smaller) bottles may be used if they will withstand 1600G. Or Sorvall #00522
Stainless Steel Bottles (310mL capacity, 13000rpm max speed) Do not use plastic, especially
not polycarbonate

Top-Load balance: 1500g minimum capacity

Safety Considerations

The rotating drum centrifuge is a prototype piece of equipment which should be used by trained,
experienced personnel. The unit has energized mechanical parts which pose a pinch hazard. All
covers must be secured before operating. Interlocks are in place on all covers and must not be




disabled. In addition, the apparatus is powered by two twelve volt batteries which are a potential
electrical hazard. Never touch more than one battery terminal at a time.

e |aboratory centrifugation will be performed using a standard laboratory centrifuge which must be
balanced and operated in accordance with the manufacturer's safety guidelines.

e Formalin is used as a preservative and is irritating to skin, eyes and is a suspect cancer hazard.
Read the material safety data sheet before use. Use only in a well-ventilated area, using
appropriate personal protective equipment. Individual containers of formalin must not contain
more than 30mL of formalin (or the solution must be <=10% buffered formalin).

Sample Collection

Locate a region in the stream that has suitable sediment and is expected to fit the experiment design
criteria. A field conductivity probe is helpful in identifying regions where wastewater treatment plant
effluent is well-mixed into the stream.

Collection of an appropriate sediment sample should minimize the potential co-mingling of overlying
water. In addition, the sample should emphasize surface sediment (top 1-3 inches) rather than deep
sediment cores. These samples may be collected using either a hand corer (decanting overlying water
and discarding deep sediment core sections), a ponar grab sampler (decanting overlying water and deep
sediment) or other available current best practices.

At each sampling location, collect a 4 Liter and a 1 Liter sample of overlying stream water and preserve
immediately with formalin (320mL/4Liters=8% v/v. 80mL/1L = 8% v/v).

Separating Interstitial Water
Field Procedure

1) Connect the battery jumper from the positive pole of the first battery to the negative pole of the
second battery (NOT ACROSS THE SAME BATTERY!). The batteries are now connected in
series and will provide 24 volt power for the motor.

2) Connect the motor of the drum separator to the appropriate poles of the two batteries.

3) Place a clean intermediate sample bottle (1Liter glass bottle containing 30mL formalin or 4Liter
bottle with 120mL formalin) in a cooler with ice. Locate the cooler near the separator so the
collection tube can be placed directly into the sample bottle. The 3% volume of formalin is to
minimize degradation but also minimize impact of formalin on partitioning between particulate and
aqueous phases.

4) Connect the collection tube to the separator. At each new site, discard the first portion of
interstitial water to pass through the tube then place the end of the tube in a sample bottle.

5) Collect a sample of sedlment for processmg The optimum sample size is 2 6 Liters. Plaee—&

(een&ammg—%ml.—fe#mahn—) Place a second pomon into a W|demouth sedlment sample Jar

without preservative for additional characterization.

6) On the rotating drum separator, remove the drum and open the endcap by unscrewing the thumb-
screws and removing the endplate.

7) Add enough sediment to the center of the drum to fill it at least half full.
8) Re-fasten the endplate using all four thumbscrews.

9) Place the drum into the holder, making sure the bearings sit in the appropriate positions and the
drive gear is engaged with the motor gear.

10) Secure the bearing clamps and all safety covers

11) Switch on the motor and either discard (first use) or collect the separated water directly into the
sample bottle. Continue until no significant water is seen moving to the sample bottle (1-
2minutes)



12) Replace the sample bottle as needed, placing filled bottles in a cooler with ice.
13) When done, switch off the separator, allow to stop spinning and remove the drum. Remove a

small portion (25-50g) of the separated solids into a widemouth sediment sample jar (containing

25mL formalin). Rinse the separator drum in stream water upstream from any discharge point or
significantly below the field sampling location. Alternatively, the device may be rinsed with clean
tap water(no detergents!) to remove residual sediment.

14) Repeat steps 5-13 until 4L + 1L sample bottles have been filled with interstitial water.
Laboratory Procedure

1)

2)

Transfer a portion of the separated interstitial water sample to a 150mL centrifuge bottle. Repeat
for an even number of bottles. Following filling the bottles should be balanced (by weight) for
centrifugation. BALANCING |S VERY IMPORTANT!

Centrifuge the samples at 4°C at 1600G (3500rpm on Sorvall GSA rotor) for 15 minutes. The
resulting water should be free of visible particles.

Often, small floating particles are observed so it may be appropriate to discard the first few mLs.
Decant the clear water into a pre-clean sample bottle containing 50mL/Liter capacity of formalin
(total sample to 8% v/v formalin). Leave a small air-space above the sample to permit
expansion which may occur during transport. Label the bottle, tape cap to prevent leakage and
place in a plastic bag to contain any possible breakage. Ship on ice to the laboratory for analysis.

For preserved sediment samples, estimate the final volume of sediment and add sufficient
formalin to make to a total of 8% v/v (recall each container initially had 30mL formalin/Liter
capacity). ™~ -~* -~~~ ---gervative to the unpreserved subsample.




Sample Preparation

NO DETERGENTS! No Paper Towels!

Separated Water Samples from Field
3% Formalin preserved, contain
particles that passed 325mesh (43micron)

Y

Decant water from sample bottle

: »| Fill and balance centrifuge bottles
Clean Centrifuge Bottles (on final samples, mix to disperse settled solids)

(Hot tap water-Methanol-
Ethyl Acetate-Methanol
rinse, drain and air dry
inverted between sites)

Y

Centrifuge 3500rpm for 15minutes at 4degC
(3500rpm = 1600G on RC5 with GSA rotor)

\ 4

cl final le bott Decant first few mL to waste (top scum)
soeaC fma slgn}pLi otties it » Decant balance to final sample bottle
m* formatin / -1ter capactly Repeat until entire field sample is processed

\ 2
Container of sediment from site On final samples, remove solids
Record weight of sediment > residue and mix with sediment
Total — tare=sediment sample. Recording weight added

L






APPENDIX C
FIELD LOG ENTRIES
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APPENDIX E
LABORATORY CHEMICAL ANALYTICAL DATA SHEETS
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Accutest Laboratories

Report of Analysis

n
o

Pagel of 1 H

Client Sample ID: SDA05-SD-12
Lab Sample ID:  J11972-2
Matrix: SO - Soil

Project: 1431702 SDA Trinity River Study

Date Sampled: 10/02/05
Date Received: 10/07/05

Percent Solids: 67.9

General Chemistry

Analyte Result
Cation Exchange Capacity 10300
Moisture, Percent 32.1
Nitrogen, Total Kjeldahl 390
Phosphorus, Total 906
Sulfide <5.9
Total Organic Carbon 3220
Total Organic Content 26.2

RL

450

29
180
5.9
1500
0.010

Units
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
%

DF Analyzed

10/24/05
10/23/05
10/28/05 10:21
10/27/05
10/12/05
10/26/05 10:33
10/27/05

P b= (] e
(o]

MO

Method

SW846 9081

EPA 160.3 M

EPA 351.2M

EPA 365.3 M

EPA 376.1 M

CORP ENG 81M/SW9060M
ASTM D2974-87

RL = Reporting Limit
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Accutest Laboratories

£'e

Report of Analysis Page 1 of 1
Client Sample ID: SDAO05-SD-13
Lab Sample ID:  J11972-3 Date Sampled: 10/04/05
Matrix: SO - Soil Date Received: 10/07/05

Percent Solids: 82.5

Project: 1431702 SDA Trinity River Study
General Chemistry
Analyte Result RL Units DF Analyzed By Method
Cation Exchange Capacity 3580 380 mg/kg 1 10/24/05 LH  SW846 9081
Moisture, Percent 17.5 % 1 10/23/05 SS  EPA160.3M
Nitrogen, Total Kjeldahl 328 24 mg/kg 1 10/28/05 10:22 NR  EPA351.2M
Phosphorus, Total 119 30 mg/kg 10 10/27/05 JA  EPA365.3M
Sulfide <4.8 4.8 mg/kg 1 10/12/05 ST  EPA376.1M
Total Organic Carbon 1770 1200  mg/kg 1 10/26/05 10:43 MO  CORP ENG 81M/SW9060M
Total Organic Content 34.5 0.010 % 1 10/27/05 HBA ASTM D2974-87

RL = Reporting Limit
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Accutest Laboratories
Report of Analysis Page 1 of 1 H
Client Sample ID: SDA05-SW-14
Lab Sample ID:  J11972-4 Date Sampled: 10/02/05
Matrix: AQ - Surface Water Date Received: 10/07/05

Percent Solids: n/a
Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

BCD, 5 Day ? <2.0 2.0 mg/1 1 10/10/05 12:05 MIC EPA 405.1/SM19 5210B
Chemical Cxygen Demand 25.6 20 mg/1 1 10/26/05 ST HACH 8000/EPA 410.1M
Hardness, Total as CaCO3 155 4.0 mg/1 1 10/25/05 JA  SMI19 2340C

Solids, Total Dissolved b 20.0 10 mg/1 1 10/14/05 MR  EPA 160.1

Total Crganic Carbon 57 1.0 mg/1 1 10/21/05 15:08 SJG  415.1/9060 M/5310B M

{a) Sample received outside the holding time.Dilution water and spike blank results indicate low bias.
{b) Analysis done out of holding time.

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 1
Client Sample ID: SDA05-SW-12
Lab Sample ID:  J11972-5 Date Sampled: 10/02/05
Matrix: AQ - Surface Water Date Received: 10/07/05

Percent Solids: n/a
Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Methed

BOD, 5 Day @ <10 10 mg/l 1 10/11/05 11:55 MJC EPA 405.1/SM19 52108
Chemical Oxygen Demand 25.6 20 mg/1 1 10/26/05 ST HACH 8000/EPA 410.1M
Hardness, Tolal as CaCO3 188 4.0 mg/l 1 10/25/05 JA  SMI19 2340C

Solids, Total Dissolved ? 440 10 mg/l 1 10/18/05 MR  EPA 160.1

Total Organic Carbon 8.1 1.0 mg/l 1 10/21/0515:16 SJG  415.1/9060 M/5310B M

() Sample received outside the holding time. Method blank and dilution water indicate possible low bias. Good
recoveries (87% and 86%) on associated glucose spikes.
(b) Analysis done out of holding time.

RL = Reporting Limit

M 10of48
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Report of Analysis Page 1 of 1 m

Client Sample ID: SDA05-SW-13

Lab Sample ID:  J11972-6 Date Sampled: 10/04/05

Matrix: AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

BOD, 5 Day @ <2.0 2.0 mg/l 1 10/10/05 12:05 MJC EPA 405.1/SM19 52108
Chemical Oxygen Demand 28.2 20 mg/l 1 10/26/05 ST  HACH 8000/EPA 410.1M
Hardness, Total as CaCO3 165 4.0 mg/l 1 10/25/05 JA  SMI19 2340C

Solids, Total Dissolved 370 10 mg/1 1 10/11/05 MR  EPA 160.1

Total Organic Carbon 6.7 1.0 mg/l 1 10/21/05 15:23 SJG  415.1/9060 M/5310B M

{a) Sample received outside the holding time.Dilution water and spike blank results indicate low bias.

RL = Reporting Limit

EmM 110f48
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Accutest Laboratories
Report of Analysis Page 1 of 1 m
Client Sample ID: DSA05-PW-14
Lab Sample ID:  J11972-7 Date Sampled: 10/02/05
Matrix: AQ - Surface Water Date Received: 10/07/05

Percent Solids: n/a
Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Hardness, Total as CaCO3 167 4.0 mg/l1 1 10/25/05 JA  SM192340C

Solids, Total Dissolved 2 436 10 mg/l 1 10/14/05 MR  EPA 160.1

Total Organic Carbon 5.1 1.0 mg/l 1 10/21/05 15:30 SJG  415.1/9060 M/5310B M

(a) Analysis done out of holding time.

RL = Reporting Limit

BMm 120148
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Report of Analysis Page 1 of 1 m

Client Sample ID: SDA05-PW-12

Lab Sample ID:  J11972-8 Date Sampled: 10/02/05

Matrix: AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Hardness, Total as CaCO3 216 4.0 mg/l 1 10/25/05 JA  SM192340C

Solids, Total Dissolved 2 517 10 mg/l 1 10/14/05 MR EPA160.1

Total Organic Carbon 6.2 1.0 mg/l 1 10/21/05 16:28 SJG  415.1/9060 M/5310B M

(a) Analysis done out of holding time.

RL = Reporting Limit

Em 13 of 48
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Report of Analysis Page 1 of 1 u
Client Sample ID: SDA05-PW-13
Lab Sample ID:  J11972-9 Date Sampled: 10/04/05
Matrix: AQ - Surface Water Date Received: 10/07/05

Percent Solids: n/a
Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Hardness, Total as CaCO3 192 4.0 mg/1 1 10/25/05 JA  SMI92340C

Solids, Total Dissolved 406 10 mg/l 1 10/11/05 MR  EPA 160.1

Total Organic Carbon 1200 100 mg/l 100 10/26/05 13:04 SJG  415.1/9060 M/5310B M

RL = Reporting Limit

@M 140f48
EACCUTEST.

J11972



Accutest Laboratories
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Page 1 of 1 H

Client Sample ID: SDA05-SD-01
Lab Sample ID:  J11972-10
Matrix: SO - Soil

Project: 1431702 SDA Trinity River Study

Date Sampled: 10/03/05
Date Received: 10/07/05

Percent Solids: 67.9

General Chemistry

Analyte Result
Cation Exchange Capacity 1490
Moisture, Percent 32.1
Nitrogen, Total Kjeldahl 300
Phosphorus, Total 90.4
Sulfide 7.2
Total Organic Carbon 3410
Total Organic Content 18.0

RL
470

28

14
5.7
1500
0.010

Units
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
%

DF Analyzed

10/24/05
10/23/05
10/25/05 18:48
10/27/05
10/12/05
10/26/05 10:55
10/27/05

Ll R~

LH
SS

JA
ST

HBA

Method

SW846 9081

EPA 160.3 M

EPA 351.2M

EPA 365.3 M

EPA 376.1 M

CORP ENG 81M/SW9060M
ASTM D2974-87

RL = Reporting Limit
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Report of Analysis
Client Sample ID: SDA05-SD-02
Lab Sample ID:  ]J11972-11 Date Sampled: 10/03/05
Matrix: SO - Seil Date Received: 10/07/05
Percent Solids:
Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL
Cation Exchange Capacity 1230 360
Moisture, Percent 12

Nitrogen, Total Kjeldahl 247 21
Phosphorus, Total 106 27
Sulfide <4.5 4.5
Total Organic Carbon 2680 1100
Total Organic Content 29.8 0.010

Units

mg/kg
%

mg/kg
mg/kg
mg/kg
mg/kg
%

10/28/05 10:20

10/26/05 11:06

bt et bt et ek ek et

LH
SS

JA
ST

HBA

Method

Swa46 9081

EPA 160.3 M
EPA 351.2M
EPA 365.3M
EPA 376.1 M

CORP ENG 81M/SW9060M
ASTM D2974-87

RL = Reporting Limit
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Report of Analysis Page 1 of 1 H

Client Sample ID: SDA05-SD-03

Lab Sample ID:  J11972-12 Date Sampled: 10/03/05

Matrix: SO - Soil Date Received: 10/07/05
Percent Solids: 88.8

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Cation Exchange Capacity 780 350 mg/kg 1 10/24/05 LH  SW846 9081

Moisture, Percent 11.2 % 1 10/23/05 SS  EPA160.3M

Nitrogen, Total Kjeldahl 368 17 mg/kg 1 10/29/05 01:11 HBA EPA 351.2M
Phosphorus, Total 70.7 11 mg/kg 4 10/27/05 JA  EPA365.3M

Sulfide <4.5 4.5 mg/kg 1 10/12/05 ST  EPA376.1M

Total Organic Carbon 2 3800 1100  mg/kg 1 10/26/05 11:59 MO  CORP ENG 81M/SW9060M
Total Organic Content 12.5 0.010 % 1 10/27/05 HBA ASTM D2974-87

{2) Muliiple injections indicate possible sample non-homogeneity.

RL = Reporting Limit

@M 170f48
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Report of Analysis Page 1 of 1 u

Client Sample ID: SDA05-SD-04

Lab Sample ID:  J11972-13 Date Sampled: 09/30/05

Matrix: : SO - Soil Date Received: 10/07/05
Percent Solids: 84,5

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Cation Exchange Capacity 1940 370 mg/kg 1 10/24/05 LH  SWB846 9081

Moisture, Percent 15.5 % 1 10/23/05 S§  EPA160.3M

Nitrogen, Total Kjeldah] 2 151 19 mg/kg 1 10/29/05 01:06 HBA EPA351.2M
Phosphorus, Total 122 29 mg/kg 10 10/27/05 JA EPA365.3M

Sulfide <4.6 4.6 mg/kg 1 10/12/05 ST  EPA376.1M

Total Organic Carbon 2470 1200  mg/kg 1 10/26/05 12:12 MO  CORP ENG 81M/SW9060M
Total Organic Content 17.8 0.010 % 1 10/27/05 HBA ASTM D2974-87

(a) Analyzed 28 days and 15 hours after sample collection. (28 day holding time).

RL = Reporting Limit
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Report of Analysis Page 1 of 1 u

Client Sample ID: SDAO05-PW-02

Lab Sample ID:  J11972-14 Date Sampled: 10/03/05

Matrix; AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project: 1431702 SDA Trinity River Study

Genera] Chemistry

Analyte Result RL Units DF Analyzed By Method

Hardness, Total as CaCO3 204 4.0 mg/l 1 10/25/05 JA SMI§ 2340C

Selids, Total Dissolved 339 10 mg/l 1 10/10/05 HBA EPA 160.1

Total Organic Carben 15.7 1.0 mg/1 1 10/26/05 13:12 SJG  415.1/9060 M/5310B M

RL = Reporting Limit

19 of 48
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Report of Analysis
Client Sample ID: SDA05-PW-04
Lab Sample ID:  J11972-15 Date Sampled: 09/30/05
Matrix: AQ - Surface Water Date Received: 10/07/05

Percent Solids: n/a
Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By
Hardness, Total as CaCO3 186 4.0 mg/l 1 10/25/05 JA

Solids, Total Dissolved 2 555 10 mg/1 1 10/14/05 MR
Total Organic Carbon 9.1 1.0 mg/l 1 10/21/05 17:04 s)G

(a) Analysis done out of holding time.

Method

SM18 2340C
EPA 160.1
415.1/3060 M/5310B M

RL = Reporting Limit

gMm  200f48
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Report of Analysis Page 1 of 1 u

Client Sample ID: SDA05-SW-01

Lab Sample ID:  J11972-16 Date Sampled: 10/03/05

Matrix: AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

BOD, 5 Day? <2.0 2.0 mg/l 1 10/10/05 12:05 MJC EPA 405.1/SM19 5210B
Chemnical Oxygen Demand <20 20 mg/] 1 10/26/05 ST HACH 8000/EPA 410.1M
Hardness, Total as CaCO3 276 4.0 mg/l 1 10/25/05 JA  SMI19 2340C

Solids, Total Dissolved 344 10 mg/] 1 10/10/05 HBA EPA 160.1

Total Organic Carbon 1.8 1.0 mg/l 1 10/21/05 17:11 SJG  415.1/9060 M/5310B M

(a) Sample received outside the holding time. Dilution water and spike blank results indicate low bias.

RL = Reporting Limit

EM 210f48
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Report of Analysis Page 1 of 1 m

Client Sample ID: SDA05-SW-02

Lab Sample ID:  J11972-17 Date Sampled: 10/03/05

Matrix: AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Resuit RL Units DF Analyzed By Method

BOD, 5 Day 2 <2.0 2.0 mg/l 1 10/10/05 12:05 MJC EPA 405.1/SM19 52108
Chemical Oxygen Demand  23.0 20 mg/ 1 10/26/05 ST HACH 8000/EPA 410.1M
Hardness, Total as CaCO3 122 4.0 mg/] 1 10/25/05 JA  SMI1§ 2340C

Solids, Total Dissolved 191 10 mg/1 1 10/10/05 HBA  EPA 160.1

Total Organic Carbon 5.8 1.0 mg/l 1 10/21/05 17:19 SJG  415.1/9060 M/5310B M

(a) Sample received outside the holding time.Dilution water and spike blank results indicate low bias.

RL = Reporting Limit

@ 220148
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Report of Analysis Page 1 of 1 H

Client Sample ID: SDA05-SW-03

Lab Sample ID:  J11972-18 Date Sampled: 10/03/05

Matrix: AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

BOD, 5 Day ® <10 10 mg/1 1 10/11/05 11:55 MJC EPA 405.1/SM19 5210B
Chemical Oxygen Demand 23.0 20 mg/1 1 10/26/05 ST  HACH 8000/EPA 410.1M
Hardness, Total as CaCO3 176 4.0 mg/1 1 10/25/05 JA  sMI9 2340C

Solids, Total Dissolved 235 10 mg/] 1 10/10/05 HBA EPA 160.1

Total Organic Carbon 10 1.0 mg/] 1 10/21/05 17:48 SJG  415.1/9060 M/5310B M

(a) Sample received outside the holding time. Method blank and dilution water indicate possible low bias. Good
recoveries (87% and 86%) on associated glucose spikes.

RL = Reporting Limit
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Client Sample ID: SDA05-SW-04

Lab Sample ID:  J11972-19 Date Sampled: 09/30/05

Matrix: AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

BOD, 5 Day 2 <2.0 2.0 mg/l 1 10/10/05 12:05 MJC EPA 405.1/SM19 5210B
Chemical Oxygen Demand  25.6 20 mg/1 1 10/26/05 ST  HACH 8000/EPA 410.1M
Hardness, Total as CaCO3 159 4.0 mg/l 1 10/25/05 JA  SM192340C

Solids, Total Dissolved P 248 10 mg/l 1 10/14/05 MR  EPA 160.1

Total Organic Carbon 4.8 1.0 mg/l 1 10/21/05 17:55 SJG  415.1/9060 M/5310B M

(a) Sample received outside the holding time.Dilution water and spike blank results indicate low bias.
(b) Analysis done out of holding time.

RL = Reporting Limit
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Client Sample ID: SDA05-SD-15
Lab Sample ID:  J11972-20
Matrix: SO - Soil

Project: 1431702 SDA Trinity River Study

Date Sampled:
Date Received:

Percent Solids: 70.4

10/02/05
10/07/05

General Chemistry

Analyte Result RL
Cation Exchange Capacity 2780 440
Moisture, Percent 29.6

Nitrogen, Total Kjeldahl 135 21
Phosphorus, Total 147 32
Sulfide <5.5 5.5
Total Organic Carbon 1820 1400

Total Organic Content 13.2 0.010

Units
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
%

— e b e ek e
(==

Analyzed

10/24/05
10/23/05
10/29/05 01:11
10/27/05
10/12/05
10/26/05 12:27
10/27/05

Method

SW846 9081

EPA 160.3 M

EPA 351.2M

EPA 365.3 M

EPA 376.1 M

CORP ENG 81M/SW9060M
ASTM D2974-87

RL = Reporting Limit
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Report of Analysis Page 1 of 1 H

Client Sample ID: SDA05-PW-15

Lab Sample ID:  J11972-21 Date Sampled: 10/02/05

Matrix: AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Hardness, Total as CaCO3 108 4.0 mg/l 1 10/25/05 JA  SM192340C

Solids, Total Dissolved 2 544 10 mg/l 1 10/14/05 MR  EPA 160.1

Total Organic Carbon 9.6 1.0 mg/l 1 10/21/05 18:02 SJG  415.1/9060 M/5310B M

(a) Analysis done out of holding time.

RL = Reporting Limit

26 of 48
G ACCUTEST

J11972 - o s



n
N
[\
Accutest Laboratories
Report of Analysis Page 1 of 1 u

Client Sample ID: SDA05-SW-13

Lab Sample ID:  J11972-22 Date Sampled: 10/02/05

Matrix: AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

BOD, 5 Day ? <2.0 2.0 mg/1 1 10/10/05 12:05 MJC EPA 405.1/SM19 52108
Chemical Oxygen Demand 30.7 20 mg/l 1 10/26/05 ST  HACH 8000/EPA 410.1M
Hardness, Total as CaCO3 255 4.0 mg/l 1 10/25/05 JA  SM19 2340C

Solids, Total Dissolved b 472 10 mg/l 1 10/14/05 MR  EPA 160.1

Total Organic Carbon 5.3 1.0 mg/l 1 10/21/05 18:09 SJG  415.1/9060 M/5310B M

(a) Sample received outside the holding time.Dilution water and spike blank results indicate low bias.
(b) Analysis done out of holding time.

RL = Reporting Limit
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Report of Analysis
Client Sample ID: SDAO05-SW-7
Lab Sample ID:  J11972-23 Date Sampled: 10/04/05
Matrix: AQ - Surface Water Date Received: 10/07/05

. Percent Solids: n/a
Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By
BOD, 5 Day @ <2.0 2.0 mg/1 1 10/10/05 12:05 MmjcC
Chemical Oxygen Demand 28.2 20 mg/1 1 10/26/05 ST
Hardness, Total as CaCO3 204 4.0 mg/1 1 10/25/05 JA
Solids, Total Dissolved 454 10 mg/1 1 10/11/05 MR
Total Organic Carbon 6.7 1.0 mg/l 1 10/21/05 18:17 sjc

{a) Sample received outside the holding time.Dilution water and spike blank results indicate low bias.

Method

EPA 405.1/SM19 5210B
HACH 8000/EPA 410.1M
SM19 2340C

EPA 160.1

415.1/9060 M/5310B M

RL = Reporting Limit
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Client Sample ID: SDAO05-SW-9

Lab Sample ID:  J11972-24

Matrix: AQ - Surface Water

Project: 1431702 SDA Trinity River Study

Date Sampled: 10/01/05
Date Received: 10/07/05
Percent Solids: n/a

General Chemistry
Analyte

BOD, 5 Day 2

Chemical Oxygen Demand
Hardness, Total as CaCO3
Solids, Total Dissolved b
Total Organic Carbon

(a) Sample received outside the holding time.Dilution water and spike blank results indicate low bias.
(b) Analysis done out of holding time.

RL

2.0
20
4.0
10
1.0

Units

mg/l
mg/l
mg/l
mg/1
mg/1

el et

Analyzed By

10/10/05 12:05 MjC

10/26/05 ST
10/25/05 JA
10/14/05 MR

10/21/05 18:17 s)G

Method

EPA 405.1/SM19 52108
HACH 8000/EPA 410.1M
SM19 2340C

EPA 160.1

415.1/9060 M/5310B M

RL = Reporting Limit
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Report of Analysis Page 1 of 1 N

Client Sample ID: SDAO053-SW-11

Lab Sample ID:  J11972-25 Date Sampled: 10/04/05

Matrix: AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

BOD, 5 Day? <4.0 4.0 mg/1 1 10/11/05 11:55 MJC EPA 405.1/SM19 52108
Chemical Oxygen Demand 20.5 20 mg/1 1 10/26/05 ST HACH 8000/EPA 410.1M
Hardness, Total as CaCO3 149 4.0 mg/1 1 10/25/05 JA  SM192340C

Solids, Total Dissolved 415 10 mg/l 1 10/11/05 MR  EPA 160.1

Total Organic Carbon 7.0 1.0 mg/l 1 10/21/05 18:24 SJG  415.1/9060 M/5310B M

(a) Sample received outside the holding time. Method blank and dilution water indicate possible low bias. Good
recoveries {87% and 86%) on associated glucose spikes.

RL = Reporting Limit

G 300f48
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Report of Analysis Page 1 of 1 E

Client Sample ID: SDA05-SW-06

Lab Sample ID:  J11972-26 Date Sampled: 09/30/05

Matrix: AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

BOD, 5 Day ? <4.0 4.0 mg/1 1 10/11/05 11:55 MJC EPA 405.1/SM19 52108
Chemical Oxygen Demand 23.0 20 mg/} 1 10/26/05 ST  HACH 800C/EPA 410.1M
Hardness, Total as CaCO3 176 4.0 mg/1 1 10/25/05 JA SMI9 2340C

Solids, Total Dissolved ° 471 10 mg/l 1 10/14/05 MR  EPA 160.1

Total Organic Carbon 7.9 1.0 mg/1 1 10/21/05 18:31 SJG  415.1/9060 M/5310B M

(a) Sample received outside the holding time. Method blank and dilution water indicate possible low bias. Good
recoveries (87% and 86%) on associated glucose spikes.
(b) Analysis done out of holding time.

RL = Reporting Limit
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Report of Analysis Page 1 of 1 H

Client Sample ID: SDA05-SW-05

Lab Sample ID: J11972-27 Date Sampled: 09/30/05

Matrix: AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

BOD, 5 Day ? <4.0 4.0 mg/1 1 10/11/65 11:55 MIC  EPA 405.1/SM19 52108
Chemical Oxygen Demand 20.5 20 mg/l 1 10/26/05 ST  HACH 8000/EPA 410.1M
Hardness, Total as CaCO3 167 4.0 mg/l 1 10/25/05 JA  SM19 2340C

Solids, Total Dissolved b 579 10 mg/l 1 10/14/05 MR  EPA 160.1

Total Organic Carbon 7.6 1.0 mg/l 1 10/21/05 18:38 SJG  415.1/3060 M/5310B M

(a) Sample received outside the holding time. Method blank and dilution water indicate possible low bias. Good
recoveries (87% and 86%) on associated glucose spikes.
(b) Analysis done out of holding time.

RL = Reporting Limit
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Report of Analysis Page 1 of 1 u

Client Sample ID: SDA05-SD-06

Lab Sample ID:  J11972-28 Date Sampled: 09/30/05

Matrix: SO - Soil Date Received: 10/07/05
Percent Solids: 89.8

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Cation Exchange Capacity 1400 350 mg/kg 1 10/24/05 LH  Sw846 9081

Moisture, Percent 10.2 % 1 10/23/05 SS  EPA 160.3M

Nitrogen, Total Kjeldah! 2 223 22 mg/kg 1 10/29/05 01:07 HBA EPA 351.2M
Phosphorus, Total 162 130 mg/kg 50 10/27/05 JA  EPA365.3M

Sulfide <4.4 4.4 mg/kg 1 10/12/05 ST  EPA376.1M

Total Organic Carbon 2970 1100 mg/kg 1 10/26/05 13:21 MO  CORP ENG 81M/SW9060M
Total Organic Content 11.8 0.010 % 1 10/27/03 HBA ASTM D2974-87

(a) Analyzed 28 days and 12 hours after sample collection. (28 day holding time).

RL = Reporting Limit
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Report of Analysis Page 1 of 1 m

Client Sample ID: SDAO05-SD-06

Lab Sample ID:  J11972-28R Date Sampled: 09/30/05

Matrix: SO - Soil Date Received: 10/07/05
Percent Solids: 89.8

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method
Particle Size Analysis (Sieve and Hydrometer Testing)

3 Inch Sieve 100 % 1 11/22/05 T™M  ASTM D422-63
1.5 Inch Sieve 100 % 1 11/22/05 T™M  ASTM D422-63
0.75 Inch Sieve 100 % 1 11/22/05 TM  ASTM D422-63
0.375 Inch Sieve 98.7 % 1 11/22/05 TM  ASTM D422-63
No.4 Sieve (4.75 mm) 95.9 % 1 11/22/05 T™  ASTM D422-63
No.8 Sieve (2.36 mm) 89.1 % 1 11/22/05 TM  ASTM D422-63
No.10 Sieve (2.00 mm) 87.1 % 1 11/22/05 TM  ASTM D422-63
No.16 Sieve (1.18 mm) 77.4 % 1 11/22/05 TM  ASTM D422-63
No.30 Sieve (0.60 mm) 56.9 % 1 11/22/05 TM  ASTM D422-63
No.50 Sieve (0.30 mm) 36.8 % 1 11/22/05 TM  ASTM D422-63
No.100 Sieve (0.15 mm} 14.2 % 1 11/22/05 TM  ASTM D422-63
No.200 Sieve (0.075 mm) 10.1 % 1 11/22/05 TM  ASTM D422-63
0.030 mm (Hydrometer) 2 10 % 1 11/22/05 TM  ASTM D422-63
0.005 mm (Hydrometer) 8.0 % 1 11/22/05 TM  ASTM D422-63
0.0015 mm (Hydrometer) 7.4 % 1 11/22/05 TM  ASTM D422-63
% Gravel 4.1 % 1 11/22/05 TM  ASTM D422-63
% Sand 85.8 % 1 11/22/05 TM  ASTM D422-63
% Silt, Clay, Colloids 10.1 % 1 11/22/05 TM  ASTM D422-63

(a) Data extrapolated from higher and lower data points due to possible analytical problem with hydrometer
analysis at short analysis times.

RL = Reporting Limit
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Report of Analysis Page 1 of 1 m

Client Sample ID: SDAO05-PW-06

Lab Sample ID:  J11972-29 Date Sampled: 09/30/05

Matrix: AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project; 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Hardness, Total as CaCO3 196 4.0 mg/l 1 10/25/05 JA  SM19 2340C

Solids, Total Dissolved 2 473 10 mg/] 1 10/14/05 MR  EPA 160.1

Total Organic Carbon 8.2 1.0 mg/l 1 10/21/05 18:46 S)G  415.1/9060 M/5310B M

(a) Analysis done out of holding time.

RL = Reporting Limit

@M 350148
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Accutest Laboratories
Report of Analysis Page 1 of 1 m

Client Sample ID: SDA05-PW-08

Lab Sample ID:  J11972-30 Date Sampled: 10/01/05

Matrix: AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Hardness, Total as CaCO3 192 4.0 mg/1 1 10/25/05 JA SM192340C

Solids, Total Dissolved 2 439 10 mg/] 1 10/14/05 MR  EPA 160.1

Total Organic Carbon 8.5 1.0 mg/l 1 10/21/05 19:14 S}G  415.1/9060 M/5310B M

(a) Analysis done out of holding time.

RL = Reporting Limit

&M 360148
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Report of Analysis Page 1 of 1 u

Client Sample ID: SDA05-SD-08

Lab Sample ID:  J11972-31 Date Sampled: 10/01/05

Matrix: SO - Soil Date Received: 10/07/05
Percent Solids: 87.7

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Cation Exchange Capacity 1070 350 mg/kg 1 10/24/05 LH  SW846 9081

Moisture, Percent 12.3 % 1 10/23/05 §S  EPA 160.3M

Nitrogen, Total Kjeldahl 138 18 mg/kg 1 10/29/05 01:08 HBA EPA 351.2M
Phosphorus, Total 218 140 mg/kg 50 10/27/05 JA EPA365.3M

Sulfide <4.5 4.5 mg/’kg 1 10/12/05 ST  EPA376.1M

Total Organic Carbon 1770 1100  mg/kg 1 10/26/05 13:36 MO CORP ENG 81M/SW9060M
Total Organic Content 13.2 0.010 % 1 10/27/05 HBA ASTM D2974-87

RL = Reporting Limit

&M 37 of 48
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Report of Analysis Page 1 of 1 m

Client Sample ID: SDAO05-SW-08

Lab Sample ID:  J11972-32 Date Sampled: 10/01/05

Matrix: AQ - Surface Water Date Received: 10/07/05
Percent Solids: n/a

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

BOD, 5 Day? <4.0 4.0 mg/l 1 10/11/05 11:55 MJC EPA 405.1/SM19 5210B
Chemical Oxygen Demand <20 20 mg/l 1 10/26/05 ST HACH 8000/EPA 410.1M
Hardness, Total as CaCO3 165 4.0 mg/l 1 10/25/05 JA  SM192340C

Solids, Total Dissolved 487 10 mg/] 1 10/14/05 MR  EPA 160.1

Total Organic Carbon 8.2 1.0 mg/1 1 10/21/05 19:22 SJG  415.1/9060 M/5310B M

(a) Sample received outside the holding time. Method blank and dilution water indicate possible low bias. Good
recoveries (87% and 86%) on associated glucose spikes.
{b) Analysis done out of holding time.

RL = Reporting Limit
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Report of Analysis Page 1 of 1 m

Client Sample ID: SDA05-SD-10

Lab Sample ID:  J11972-33 Date Sampled: 10/01/05

Matrix: SO - Soil Date Received: 10/07/05
Percent Solids: 59.7

Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method

Cation Exchange Capacity 6450 530 mg/kg 1 10/24/05 LH  SW846 9081

Moisture, Percent 40.3 % 1 10/23/05 SS  EPA160.3M

Nitrogen, Total Kjeldahl 2 918 65 mg/kg 2 10/31/05 10:46 NR  EPA351.2M
Phosphorus, Total 425 210 mg/kg 50 10/27/05 JA  EPA365.3M

Sulfide <b6.7 6.7 mg/kg 1 10/12/05 ST  EPA376.1M

Total Organic Carbon 8450 1700 mg/kg 1 10/26/05 13:49 MO  CORP ENG 81M/SW9060M
Total Organic Content 33.8 0.010 % 1 10/27/05 HBA ASTM D2974-87

(a) Analysis done out of holding time.

RL = Reporting Limit
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Accutest Laboratories

Report of Analysis
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o
Page 1 of 1 m

Lab Sample ID:
Matrix:

Project:

Client Sample ID: SDA05-SW-10
J11972-34
AQ - Surface Water

1431702 SDA Trinity River Study

Date Sampled:

10/04/05

Date Received: 10/07/05
Percent Solids: n/a

General Chemistry
Analyte

BOD, 5 Day?

Chemical Oxygen Demand
Hardness, Total as CaCO3
Solids, Total Dissolved
Total Organic Carbon

Result

<4.0
<20
178
460
6.9

RL

4.0
20
4.0
10
1.0

Units

mg/l
mg/l
mg/1
mg/l
mg/1

— et kbl et

Analyzed By
10/11/05 11:55 MjC
10/26/05 ST
10/25/05 JA
10/11/05 MR

10/21/05 19:29 sJG

Method

EPA 405.1/SM1¢ 52108
HACH 8000/EPA 410.1M
SM19 2340C

EPA 160.1

415.1/9060 M/5310B M

(a) Sample received outside the holding time. Method blank and dilution water indicate possible low bias. Good
recoveries (87% and 86%) on associated glucose spikes.

RL = Reporting Limit
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Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:
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Requested Date:

Account Name:

Project Description:

Job Change Order; J11972_11/10/2005

11/10/2005
EA Engineering
1431702 SDA Trinity River Study

CSR: DK
Sample #: Change:
J11972-28
SDAQ5-SD-06

Above Changes Per: Mike Ciarlo

Recelved Date: 10/7/2005
Due Date: 10/28/2005
Deliverable: COMMA
TAT (Days): 5

Relog for GRAINS, this test was originally requested on
tha COC and missed during log in, Do not bill client for
RUSH Surchargs.

J11972: Chain of Custody
Date: 11/10/2005 Page 6 of 7

To Client: This Change Order is confirmation of the revisions, previously discugsed with the Accutest Client Service Representative.

Page 1 of 1
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Job Change Order: J11972_11/10/2005

gt
Requested Date: 11/10/2005 Recelved Date: 10/7/2005 z‘sm.ﬁ
Account Name: EA Englnesring Due Date: 1072812005
Project Description: 1431702 SDA Trinity River Study Dellverable: COMMA
CSR: DK TAT (Days): 1
Sample #: Change: Removae TOCNT, this test was not requested on the
J11972-1 - 11 cocC.

J11972: Chain of Custody
Above Changes Per: Mike Ciarlo Date: 11/10/2005 Page 7 of 7
To Cllent: This Change Order is confirmation of the revisions, previocusly discussed with the Accutest Client Service Representative.

Page 1 of 1
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New Jersey

EiACCUTEST.

Laboratories

10/28/05

Technical Report for

EA Engineering

1431702 SDA Trinity River Study
1431702

Accutest Job Number: J11972X

Sampling Dates: 09/30/05 - 10/04/05

Report to:

EA Engineering
15 Loveton Circle
Sparks, MD 21152

ATTN: Mike Ciarlo

Total number of pages in report:

A

incent J. Pugliese
President

Test results contained within this data package meet the requirements
of the National Environmental Laboratory Accreditation Conference
and/or state specific certification programs as applicable,

Certifications: NJ(12129), NY(10983), CA, CT, DE, FL, IL, IN, KS, KY, LA, MA, MD, MI, MT, NC, PA,
RI, SC, TN, VA, WV
This reporr shall not be reproduced, except in its entirety, without the written approval of Accutest Laboratories.

New Jersey ® 2235 Route 130 ® Dayton, NJ 08810 ® tel: 732-329-0200 ® fax: 732-329-3499 ® http://www.accutest.com



Accutest Laboratories

Report of Analysis Page 1 of 1
Client Sample ID: SDAO05-SD-06
Lab Sample ID:  J11972-28R Date Sampled: 09/30/05
Matrix: SO - Soil Date Received: 10/07/05

Percent Solids: 89.8
Project: 1431702 SDA Trinity River Study

General Chemistry

Analyte Result RL Units DF Analyzed By Method
Particle Size Analysis (Sieve and Hydrometer Testing)

3 Inch Sieve 100 % 1 11/22/05 T™M  ASTM D422-63
1.5 Inch Sieve 100 % 1 11/22/05 TM  ASTM D422-63
0.75 Inch Sieve 100 % 1 11/22/05 TM  ASTM D422-63
0.375 Inch Sieve 98.7 % 1 11/22/05 T™  ASTM D422-63
No.4 Sieve (4.75 mm) 95.9 % 1 11/22/05 TM  ASTM D422-63
No.8 Sieve (2.36 mm) 89.1 % 1 11/22/05 T™  ASTM D422-63
No.10 Sieve (2.00 mm) 87.1 % 1 11/22/05 TM  ASTM D422-63
No.16 Sieve (1.18 mm) 77.4 % 1 11/22/05 T™M  ASTM D422-63
No.30 Sieve (0.60 mm) 56.9 % 1 11/22/05 T™M  ASTM D422-63
No.50 Sieve (0.30 mm) 36.8 % 1 11/22/05 T™M  ASTM D422-63
No.100 Sieve (0.15 mmy) 14.2 % 1 11/22/05 TM  ASTM D422-63
No.200 Sieve (0.075 mmy) 10.1 % 1 11/22/05 TM  ASTM D422-63
0.030 mm (Hydrometer) # 10 % 1 11/22/05 TM  ASTM D422-63
0.005 mm (Hydrometer) 8.0 % 1 11/22/05 T™M  ASTM D422-63
0.0015 mm (Hydrometer) 7.4 % 1 11/22/05 TM  ASTM D422-63
% Gravel 4.1 % 1 11/22/05 TM  ASTM D422-63
% Sand 85.8 % 1 11/22/05 TM  ASTM D422-63
% Silt, Clay, Colloids 10.1 % 1 11/22/05 TM  ASTM D422-63

(a) Data extrapolated from higher and lower data points due to possible analytical problem with hydrometer
analysis at short analysis times.

RL = Reporting Limit



Accutest Laboratories

Sample Summary

EA Engineering

Job No: J11972X
1431702 SDA Trinity River Study
Project No: 1431702

Sample ‘Collected” _ ' Matrix Client
Number Date Time By Received Code Type Sample ID
J11972-1X - 10/02/05 16:20MC  10/07/05 SO Soil SDAQ5-SD-14
J119722X  10/02/05 18:40 MC  10/07/05 SO  Soil “SDA05-8D-12
J119723X = 10/04/05 10:05MC  10/07/05 SO  Soil SDAQS-SD-13
J11972-10X"" 10/03/05 09:50 MC  10/07/05 SO  Soil 'SDA0S5-SD-01
J11972-11X . 10/03/05 13:57 MC  10/07/05 SO  Soil SDA0S5-SD-02
J11972-12X - 10/03/05 16:45MC  10/07/05 SO  Soil _SDAD5-SD-03 -
J11972-13X  09/30/05 09:45MC  10/07/05 SO  Soil SDAO0S-SD-04
J11972-20X  10/02/05 11:45MC  10/07/05 SO  Soil SDA®S-SD-15
111972-31X. 10/01/05 08:15MC  10/07/05 SO  Soil SDAOS5-SD-08
JI1972:33X  10/01/05 12:15MC  10/07/05 SO  Soil 'SDA05-SD-10

Soil samples reported on a dry weight basis unless otherwise indicated on result page.
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Accutest
Subcontractor Order

Date/Time: 10/17/05 10:43 AM Sub Lab: Golder

Accutest Job No. J11972 Address: 1951 Old Cuthbert Rd

Client Project: SDA Trinity River Study Cherry Hill  NJ 8034
CSR: DJM Contact: Bob Wilkinson

Phone:  (856) 616-8166

=Y T - :
Sample Managment receipt: // - /7-[

(Print form and sign/date. Submit this form to Login Dept. with the SU?'7 OC )
e

e/sop_new/subform
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Golder Associates Inc. i

1951 Old Cuthbert Road, Suite 301 =

Cherry Hill, NJ 08034 eﬁ L2 GOld.er
Telephone (856) 616-8166 'Associafes

Fax (856) 616-1874

October 24, 2005 993-6504-002

Diane Komar

AccuTest

Fresh Ponds Corporate Village
Building B

2235 Route 130

Dayton, NJ 08810

RE: GEOTECHNICAL SOIL TEST DATA
Dear Ms. Komar:

Please find enclosed Particle-Size Distribution (ASTM D 422) test results for submitted
samples J11972-1 to J11972-3, J11972-10 to J11972-13, J11972-20, J11972-31 and
J11972-33.

If you have any questions, please contact us at (856) 616-8166.
Very truly yours,

GOLDER ASSOCIATES INC.

o (il —

Robert M. Wilkinson
Laboratory Manager and Associate o
I'nis Report Has Been

Spot-Check Reviewed By
The Accutest QA Staff.

Reviewer 4"")14 ///n/ww/

Review Date '//“ / (e} eey”

e

OFFICES ACRQOSS ASIA, AUSTRALASIA, EUROPE, NORTH AMERICA, SOUTH AMERICA



PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES

Sample Data

% Gravel 6.1
100 g 3 15 ':75" W #1 #20 #40 #6% mog #2.00 Yo S?E(_i_ 34.8
\\E\ % Fines 59.1
90 M L ) \\ - Ce N/A
~ 1] Cy N/A
80 HiT = N’\iA - LL -
I N FL -
o 0 AN, PI -
60 L | . | N B USCS -
P w (%) 30.9
A 50 H - 4ttt - Percent Finer
: 3" 100.0%
L 400 - 112" | 100.0%
N 30 - 1B 1" 100.0%
G 3/4" 100.0%
20 o N 3/8" 99.1%
#4 93.9%
10 H - #10 86.0%
#20 82.8%
0 #40 81.5%
1000 100 1 0.1 0.01 0.001 #60 76.6%
PARTICLE SIZE (mm) #100 68.2%
#200 59.1%
Coarse I Fine Cor I Med ] Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:}J11972-1 Wet Color:|Olive brown Date:| 10/24/05
Description: |[Fines and { Sand, Technician:| RDD
little gravel Reviewer:] RMW
Depth:[ - ]

ACCUTEST/SDA TRINITY RIVER STUDY

J11972

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY




PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES

Sample Data

J11972

% Gravel 1.2
100 & 3 P50 75" 175 i? H10 #20,  #40  weQ #100 %200 % Sand 22.0
"‘Nb\_‘\ % Fines ;6/2
i L _ TN N L Cc
%0 \\.\ Cy N/A
80 H+- 4 \\\ [ LL _
I PL )
" 70 HERAe b - ) i 3
60 | | USCS -
P w (%) 48.5
A 50 H -— Percent Finer
S 3" 100.0%
f 40 T 112" | 100.0%
N 30 | s - o 1" 100.0%
G 3/4" 100.0%
20 . - 3/8" 100.0%
#4 98.8%
10 - #10 97.5%
#20 94.8%
0 #40 90.5%
1000 100 10 1 0.1 0.01 0.001 460 85.1%
PARTICLE SIZE (mm) #100 80.5%
#200 76.9%
Coarse | Fine Cor L Med | Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:{J11972-2 Wet Color:|Light olive Date:| 10/24/05
Description:|Fines, some f sand, Technician:| RDD
trace gravel Reviewer:] RMW
Depth:] - |
ACCUTEST/SDA TRINITY RIVER STUDY GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY




Sample Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES o Gravel 16
100 . 6" 3 st 75t 375" 44 # #2040 #6Q 410D  #200 ' % Sand 67.3
i B | % Fines 28.1
90 _k A O . .jj\f“\'-%\\ . IR . . C¢ N/A
™y Cy N/A
80 ol S PR ESN BT O AP 9 U S A PR B \ - S 5 T RGO [ LL -
PL -
% 70 L -
60 11 | USCS :
P w (%) 26.4
A 50 H o B R O A NS Percent Finer
S 3" 100.0%
? 40 il "y T \ 112" 100.0%
N 39 U LN B AR 1 100.0%
G " 3/4" 100.0%
20 B - I B S S A S Y 8 1 O A S 3/8" 99.3%
#4 95.4%
10wy o T #10 93.1%
#20 91.1%
0 #40 | 85.1%
1000 100 10 1 0.1 0.01 0.001 #60 58.8%
PARTICLE SIZE (mm) #100 36.3%
#200 28.1%
Coarse I Fine Cor r Med i Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:|J11972-3 Wet Color:|Olive brown Date:| 10/24/05
Description:|f Sand, some fines, Technician:| RDD
trace gravel Reviewer:] RMW
Depth:l - j

ACCUTEST/SDA TRINITY RIVER STUDY GOLDER ASSOCIATES INC.
J11972 CHERRY HILL, NEW JERSEY




PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES

Sample Data

% Gravel 11.7
100 - ¢ 3 s =\7< 378" w4 #l R0, 4O HEQ A0 #4200 Yo Sf‘nd 72.6
'\. % Fines 15.6
90 \\ | 3 do1 Cc N/A
N Cy N/A
80 Hil|- —1T \'\—— LL -
\. PL -
% 70 T T \ - PI -
60 _ __\‘ USCS ;
P \ w (%) 30.6
A 50 HHH L T e e N e ] Percent Finer
: \ 3" 100.0%
L 40T T \ 112" | 100.0%
N 30 | B \ 1" 100.0%
G \ 34" | 98.1%
20 A ! 1N 3/8" 93.5%
N #4 88.3%
10 7 1 - #10 80.3%
#20 72.2%
0 #40 58.9%
1000 100 10 1 0.1 0.01 0.001 #60 38.6%
PARTICLE SIZE (mm) #100 24.3%
#200 15.6%
Coarse | Fine [ Cor | Med | Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:{J11972-10 Wet Color:[Black Date:| 10/24/05
Description:|m-f Sand, some fines, Technician:| RDD
little gravel Reviewer:] RMW
Depth:] - I

ACCUTEST/SDA TRINITY RIVER STUDY

J11972

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY




Sample Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES
% Gravel 1.4
100 5 3" 1St 75" 375 44 #1 20, #40. #6O MO0  #200 % Sand 93.5
[ -] ST [ s .
l’ "1»\\_‘\\ Yo gmes f 8
90 Fi|i-+ I U S 0 O O W A_,\W,. S R A L H- - C -
1 L ﬁ | Cy 2.0
80 S [ S S B DR R R . -l 1 I S S S I [ JEE S LL -
PL -
i Ll e 1 1 1 N A . S U o N
, 70 H PI §
A1 | RS 0 | L A R A IR USCS SP
P w (%) 14.8
A SO Hf | A— T A ] e (e e e ] e |4 Percent Finer
: I 3" 100.0%
1 40 T» R T T i I I TN 112" 100.0%
LT O 1 DO 1 1 O O | IR W ] ] 1" 100.0%
G 30 % —4 * L 3/4" 100.0%
20 H- 4 —J [ -{J — — Lt [ AH) A _F_ — 3/8" 99.5%
K #4 98.6%
10 71 7 T T T I ' T #10 96.3%
o i W A ] #20 | 94.0%
' #40 90.4%
1000 100 10 1 0.1 0.01 0.001 #60 64.2%
PARTICLE SIZE (mm) #100 13.5%
#200 5.0%
Coarse ] Fine Cor I Med T Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample; |J11972-11 Wet Color:|Brown Date:| 10/24/05
Description:|Poorly graded sand Technician:| RDD
Reviewer:] RMW
Deﬂh:l - i

ACCUTEST/SDA TRINITY RIVER STUDY GOLDER ASSOCIATES INC.
J11972 CHERRY HILL, NEW JERSEY




PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES

Sample Data

J11972

CHERRY HILL, NEW JERSEY

% Gravel 51
100 g" 3" 1.5 :.75 375" #1 #10 #20 #40 #60¢ #10¢0 #200 . __t:/? Sand 90'4
T | _% Fines 4.5
90 _ 1 \\ Ce 1.1
~ T, 34
80 — —-HIN - ! LL -
A PL -
% 70 n ot PI -
60 Ll e USCS Sp
P w (%) 15.4
A 50 H - Percent Finer
S 3" 100.0%
;40 - \ - 112" | 100.0%
N 30 || by 1" 100.0%
G 3/4" 100.0%
20 . 3/8" 99.3%
#4 94.9%
10 T #10 89.4%
#20 83.4%
0 #40 72.6%
1000 100 10 1 0.1 0.01 0.001 #60 43.6%
PARTICLE SIZE (mm) #100 15.6%
#200 4.5%
Coarse I Fine Cor I Med I Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:|J11972-12 Wet Color: |[Olive Date:| 10/24/05
Description: |Poorly graded sand Technician:| RDD
Reviewer:] RMW
Depth:l - 1
ACCUTEST/SDA TRINITY RIVER STUDY GOLDER ASSOCIATES INC.




PARTICLE-SIZE DISTRIBUTION ASTM D 422

US STANDARD SIEVE OPENING SIZES

Sample Data

J11972

% Gravel 2.4
100 3" 5" " 75 .37, f4 10 #20, #49_% #69' ﬂ]%) #200 % Sand 83'2
| ] N i % Fines 14.5
™~
90 % L Ao e L \ L o T L _ Cc N/A
X 4 Cy N/A
80 Hittr e an - —Ht e LL -
\ PL :
o 70 ] T \ e - - ) - PI -
" \
60 - - T 1 1 USCs -
P w (%) 17.1
A 50 H - -~ L — Percent Finer
: | \ 3" 100.0%
;40 T - 112" | 100.0%
N 30 | e | ] | | 1" 100.0%
G \ 34" | 100.0%
20 H : — 3/8" 99.4%
S #4 97.6%
10 1h ol - T - #10 93.6%
| ] #20 | 82.4%
0 l —
#40 62.8%
1000 100 10 1 0.1 0.01 0.001 #60 33.9%,
PARTICLE SIZE (mm) #100 19.0%
#200 14.5%
Coarse 1 Fine Cor I Med l Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample: }J11972-13 Wet Color:|Dark brown Date:| 10/24/05
Description:Jm-f Sand, some fines, Technician:| RDD
trace gravel Reviewer:l RMW
Depth:l - l
ACCUTEST/SDA TRINITY RIVER STUDY GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY




PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES

Sample Data

J11972

CHERRY HILL, NEW JERSEY

% Gravel 9.6
100 1 g 3 1 PR N 1 SN #1 #20, lﬂ4oe 46Q_ #100  #200 :A’ S?nd 79.9
" % Fines 10.5
oY N 8 A - _L.\ L iEine I 1 Ce 1.8
™ Cy 4.7
80 - — - - LL -
PL -
o 10 T PI -
60 - | | USCS SP-SM
P w (%) 17.0
A 30 L — o Percent Finer
N 3" 100.0%
340 \ - 112" | 100.0%
N 30 N \ 1" 100.0%
G \ 34" | 100.0%
20 — 1 — 3/8" 94.3%
\\ #4 90.4%
10 — i #10 88.6%
#20 88.0%
0 #40 82.1%
1000 100 10 1 0.1 0.01 0.001 460 41.0%
PARTICLE SIZE (mm) #100 16.0%
#200 10.5%
Coarse I Fine Cor L Med [ Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:|J11972-31 Wet Color:|Dark olive Date:{ 10/24/05
Description:|Poorly graded sand Technician:| RDD
with silt Reviewer:] RMW
Depth:, - I
ACCUTEST/SDA TRINITY RIVER STUDY GOLDER ASSOCIATES INC.




PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES

Sample Data

% Gravel 0.0
100 g 3 LR 1 L) #1 B0, WO #6Q #100 #200 % Sfllld 63.3
\ % Fines 36.7
o0 ML . ] i i \ [N Ce N/A
Cy N/A
80 K ] | - — LL _
PL -
% 0 IR o FI :
60 o ] g ) USCS -
P w (%) 31.9
A 50 - - . V - - - Percent Finer
S \ 3" 100.0%
140 Pt - 112" | 100.0%
N g | il i 1 o 1" 100.0%
G 3/4" 100.0%
20 1N 1 : 38" | 100.0%
#4 100.0%
10 B #10 100.0%
#20 99.9%
0 #40 99.8%
1000 100 10 1 0.1 0.01 0.001 #60 97.9%,
PARTICLE SIZE (mm) #100 77.2%
#200 36.7%
Coarse l Fine Cor I Med l Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:|J11972-20 Wet Color:|Olive Date:| 10/24/05
Description: {f Sand and Fines, Technician:{ RDD
trace gravel Reviewer:] RMW
Depth:l - i
ACCUTEST/SDA TRINITY RIVER STUDY GOLDER ASSOCIATES INC.

J11972

CHERRY HILL, NEW JERSEY




PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES

Sample Data

J11972

|

ACCUTEST/SDA TRINITY RIVER STUDY

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY

% Gravel 0.0
100 1 273 373 #4 #10 #20, #40 ﬁ‘60¢ ﬂl(i) ~200 :/0 S'and 35‘5
% Fines 64.5
90 e _ L ] Cc N/A
Cy NA
80 - - LL -
70 \ 2 -
% \ PI -
60 1 L ) USCS -
P w (%) 75.4
A 50 = Percent Finer
S 3" 100.0%
) 40 112" | 100.0%
N 30 L ) L 1" 100.0%
G 3/4" 100.0%
TR 0 T U 1 O O 1 1 O | 3/8" 100.0%
#4 100.0%
10 ] #10 99.9%
#20 99.6%
0 #40 99.3%
1000 10 1 0.1 0.01 0.001 #60 98.0%
PARTICLE SIZE (mm) #100 90.4%
#200 64.5%
Coarse | Fine | Cor | Med | Fine Silt or Clay COMMENTS:
GRAVEL SAND FINES
DESCRIPTION
Sample: Wet Color:|Olive brown Date:| 10/24/05
Description:|Fines Technician:| RDD
and f Sand Reviewer:| RMW




APPENDIX E
LABORATORY CHEMICAL ANALYTICAL DATA SHEETS



Information in this section is to be provided by the University of
North Texas.



APPENDIX F
HABITAT ASSESSMENT FIELD FORMS



Information in this section is to be provided by the University of
North Texas.





