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1.0 INTRODUCTION

This project is to support an ongoing Total Maximum Daily Load (TMDL) study to
address tissue dioxin levels in the Houston Ship Channel (HSC) and upper Galveston Bay (GB). The

__areas to_be covered under this project are water quality segments on the 303(d) list for dioxin

impairment, including segments 1001 (San Jacinto River Tidal}, 1005 (HSC/San Jacinto River Tidal),
1006 (HSC Tidal), 1007 (HSC/Buffalo Bayou Tidal), 2421 (Upper GB), 2426 (Tabbs Bay), 2427 (San
Jacinto Bay), 2428 (Black Duck Bay), 2429 (Scott Bay), 2430 (Burnett Bay), 2436 (Barbours Cut}, and
2438 (Bayport Channel). The TMDL is initiated by a seafood advisory issued by the Texas
Department of Health (TDH) in 1990 for the consumption of catfish and crabs in HSC and upper GB

due to tissue dioxin levels.

Under a contract with the Texas Natural Resource Conservation Commission (TNRCC), a
TMDL. study has Eeen ongoing by the University of Houston, PBS&J, and Parsons Engineering
Scriénce (PES) to analyze the issue and develop a plan to correct the problem. Historical data gathered
in the TMDL study show that only one station has been sampled for dioxin levels in water, while 17
stations were sampled for sediment. Much of these data were collected between 1992 and 1994. A
review of the historical data for water, tissue, and sediment suggested the need for additional

monitoring data for developing a TMDL for the HSC.

The objective of this project is to collect more data to begin to characterize the extent and
level of dioxin in sediment and tissue of HSC (including San Jacinto River Tidal) and upper Galveston

Bay. One purpose is to initially screen to determine if dioxin levels have changed since the original

listing and to focus future sampling efforts.
The project includes the following main tasks:

Development of a Quality Assurance Project Plan (QAPP)
Field collection of sediment and tissue samples .
Dioxin analysis of collected sediment and tissue samples

Anélysis of collected data

N

Reporting

450338.00 / 010267

11 - PBY




This report summarizes the sampling effort and the results obtained. Section 2.0
documents the development and approval of QAPP, including the selection of sampling stations,
sampling procedures, analytical methods, and QA/QC procedures. Section 3.0-describes the field
sampling efforts. Section 4.0 presents the laboratory resulis, and Section 5.0 presents an analysis and

discussion of the results. Section 6.0 provides a list of references cited in the report.

PBS]
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2.0 DEVELOPMENT OF QUALITY ASSURANCE PROJECT PLAN

2.1 TIMELINE OF QAPP DEVELOPMENT

The project started on January 22, 2001. A draft QAPP was prepared in early March. A :

conference- call among H-GAC, TNRCC", andPBS&J tookplaceon March 12 to discuss the draft

QAPP. PBS&J then developed a meeting summary with action items based on the conference call.
After contacting TDH and WSU, PBS&J modified the QAPP and submitted a final draft to H-GAC on
April 2, 2001. H-GAC then processed and submitted the QAPP to TNRCC for review and approval.

Comments on the draft QAPP were provided by TNRCC in mid-May. A conference call
between H-GAC and PBS&J was conducted on May 18 to discuss the comments. The QAPP was then
updated according to the comments and the conference call. The revised QAPP was submitted to
H-GAC on May 29, 2001. H-GAC then processed and submitted the revised QAPP to TNRCC on

June 6, 2001, for review and approval.

TNRCC approved the QAPP on June 26 and issued a go-ahead for the fieldwork. The
PBS&J/Parsons crew started the field effort on June 27.

2.2 SELECTION OF SAMPLING STATIONS

The overall goal of the sampling is to obtain additional tissue and sediment data in support
of, but independent from, an ongoing TMDL effort. Additional data are needed in many areas, but a
finite budget required choices to be made. The first choice was to emphasize tissue over sediment by
roughly a 70:30 ratio. The second consideration was to include as many 303(d) segments with dioxin
impairment as possible. The third consideration was to sample on existing SWQM stations as much as
possible. The fourth consideration was the need to sample areas where crab and catfish are harvested

by the public so that dioxin levels in organisms caught by citizens can be assessed.

rd

The tissue sites were selected to both include some of the sites that had been sampled in
earlier efforts and to specifically include the smaller segments which had no previous data. The oyster
sampling stations were specifically picked in upper Galveston Bay only, as the likelihood of finding

oysters upstreamn of Morgan's Point was considered small.

460338.00 / 010267 2-1
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The sediment stations were selected to cover a range of geographic locations from the
main turning basin to Galveston Bay, and to include both the deeper navigation channels and shallow
side bays. The deep navigation channels are areas with relatively rapid sediment deposition.

Therefore, more of the sediment sampling stations are designated along the channel.

As a result, as listed in Table 2-1, 18 stations for sediment, 19 stations for fish andcrab |
tissue, and two stations for oyster tissue in HSC and upper GB were selected for sampling.
Appendix A shows the locations of these selected stations that includes four oyster stations. However,
only two stations were sampled based on the availability of oystets and the geographic separation of the

sites. In addition, two sediment and two oyster tissue duplicate samples were collected.

During the field sampling effort, it was found that oyster availability was significantly

impacted by Tropical Storm Allison. The selected oyster stations were then changed to new locations

south of the original locations. These stations were GPS located and compared against SWQM

database for station identiﬁcatibn mumbers. It was found that one of the two new stations was at Station
14568 and the other was close to 16521. These two stations where oyster sampling took place are

listed in Table 2-1 and shown in Appendix B.
2.3 SELECTION OF SAMPLING PARAMETERS

Measurements conducted in the field include sampling locations recorded using a Global
Positioning System (GPS) unit, standard water parameters (water depth, dissolved oxygen, pH, salinity,
and water temperature), physical water conditions, physical description of the sediment, and ambient
weather conditions. Measurements conducted in the laboratory include sediment moisture content, %
solids, % volatile solids, and total organic carbon (TOC), as well as sediment and tissue
polychlorinated dibenzo-p-dioxins (PCDD's) and polychlorinated dibenzofurans (PCDF's). Table 2-1

provides a description of selected sampling parameters.

460338.00 / 010267 2-2
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24 SAMPLE COLLECTION PROCEDURES AND ANALYTICAL METHODS

All tissue sample collections were conducted using modified procedures that are consistent

with those documented in the TNRCC Surface Water Quality Manual (SWQM) (1999 or subsequent

__editions), the Texas Department of Health (TDH) Standaxd Operatlons Procedures (SOP) (2000) and |

the approved QAPP. Sediment collections and standard water parameters were also collected usmg

methods outlined in the SWQM and the QAPP.

The sediment and tissue samples were analyzed by the Wright State University (WSU)
laboratory located at 3640 Colonel Glenn Highway, Dayton, Ohio, 45435-0001. Method 1613 (1994)
was used for analyzing PCDD's and PCDF's.

Sediment analyses for solids, moisture content, and TOC were conducted by the North
Water District Labdratory (NWDLS) located at 9391 Grogans Mill Road, Suite A-4, The Woodlands,
Texas, 77380. These analyses were done using EPA methods (1979, 1996) and/or Standard Method

(1989 or subsequent editions).

In addition, the sampling effort was conducted under Texas Parks & Wildlife
Department's (TPWD) Scientific Collection Permit, SPR-0690-121. Al crab and catfish traps set up in

the water were clearly labeled to identify the traps from other commercial and private traps nearby.

460338.00 / 010267 2-5
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3.0 FIELD SAMPLING EFFORT

3.1 FIELD SAMPLING PROCEDURES

After TNRCC approved the QAPP on June 26 and issued a go-ahead for the fieldwork,

Soil I e ELEE— Tua— LI L— L (= | LI LI = e N L
P il il —

LI

‘the PBS&J/PES crew started the field effort immediately on June 27. Speed is necessary to complete

the project by the end of biennium of August 31, 2001. The field effort continued until July 25, 2001.
Table 3-1 presents a list of data collection dates, times, sample type, and days ‘sent to the laboratories.

Appendix C provides a collection of photos taken during the sampling effort.

Sediment samples were collected at selected stations using a stainless steel Ponar dredge.
The selection of a Ponar dredge to obtain sediment samples was made by field personnel based on the
characteristics of the sediment. Prior to collection at each sample station, the dred_ge, stainless steel
spoon, and polyethylene trays were rinsed with deionized water, then ambient water. A total of three
sediment samples were collected at each station and deposited into a clean, linear, polyethylene pan.
Within the Houston Ship Channel (HSC), sediment samples were taken approximately 150 feet off of

each bank and at the centerline in order to collect a cross-section composite sample.

The physical nature {color, vertical variations in color, and/or odor) of each sediment grab
was noted. Using only the top 5 centimeters of sediment from each Ponar grab, the three samples were
then homogenized using a clean stainless steel spoon in a separate polyethylene pan. This mixture was
then deposited into a labeled, pre-cleaned, amber glass jar with a Teflon seal for analysis at the WSU
laboratory. A separate sample of the same mixture was also collected for analysis of percent solids,
volatile solids, total Kjeldahl nitrogen, and total organic carbon at NWDLS. In addition, at each
sediment station additional samples were collected and will be stored for a period of approximately four
months for potential future analysis of sediment particle size distribution. Directly after collection, all
samples were placed into coolers and packed with ice. Sediment samples for dioxin analysis were

packed in dry ice and shipped to the WSU Laboratory.

| PBS]
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TABLE 31

SUMMARY OF TISSUE AND SEDIMENT SAMPLING FOR DIOXIN

Date Time Station Tissue Sediment Date Sent
Number | gish | Crab | Oyster | WSU |NwpDLS| Totabs
06/29/01 9:25 11193 X 07/11/04 ,
06/28/01 10:43 11261 X 07/11/01
07/11/01 12:32 11261 X x | orremo1
7111101, TH5/01 16:45, 18:00 11261 X 07/25/01
07/11/01 10:22 11287 X x | orMemo1
06/28/01 8:20 11292 X 07/11/01
07/11/01 8:41 11292 X x | o791
07/25/01 NA 11292 0 NA
07/12/01 10:00 13309 X 07/19/01
" 07112001 10:15 13309 X x | o7r901
719101, 7/20/01 16:57, 13:45 13309 | X 07/25/01
07/09/01 12:15 13337 X | 07111101
07/12/01 9:17 13337 X X | 071901
7/09/01,7/15/01 17:20, 18:50 13337 X 07/19/01
06/28/01 16:17 13339 X 07/11/01
07/09/01 14:00 13339 X 07/11/01
07/11/01 14:27 13339 X X | 071901
06/28/01 17:01 13340 X 0711101
07/09/01 12:00 13340 X 07/19/01
07/11/01 14:50 13340 X x | oot
06/28/01 14:53 13342 X 07/11/01
07/09/01 13:10 13342 X 07/11/01
07/11/01 13:38 13342 X x | o7nemi
06/28/01 NA 13344 | X 07119/01
06129101 10:45 13344 X 0711101
07/11/01 13:21 13344 X x | 07801
06/29/01 11:43 13355 X 07/11/01
07/12/01 0:45 13355 X X | o7r9f0t
712101, 7/20/01 9:17, 12:30 13355 X 07/25/01
07/12/01 13:30 13363 X | x | omem
07/13/01 13:20 13363 X 07/19/01

460338.00 /010267
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BLE 3-1
SUMMARY OF TISSUE ANggEDIMENT SAMPLING FOR DIOXIN
Date Time Station Tissue Sediment Date Sent
Number | Figp Crab | Oyster | WSU | NwpLs| Tolabs
71201, 7TA5/01, 7/20/01 | 13:30, 16:00, 16:30 13363 X - 07/25/01
— ST B — v

07/12/0% 11:00 14560 X X ~07/18/01
07/20/01 17:05 14560 X 07/25/01
o7M12f01 11:51 14566 X X 07/19/01
07/13/01 14:00 14566 X 07M19/04
07/13/01 14:30 14566 X 07/19/01
07201 12:50 15464 X X 07/19/01
07/13/01% 9:05 15464 X 07/19/01
07/20/01 18:15 15464 X 07/25/01
07/113/01 12:15 15906 X 0718/01
7113101, 7/20/01 13:33, 9:30 15906 X “07/25/01
07/13/01 10:16 15909 X 07/19/101
713/01, 7/20/01 12:00, 9:45 15909 X 07/25/01
06/28/01 9:37 15932 X 0711101
07/11/01 11:09 15932 X X 0719/01

0712501 NA 15932 0 NA
07/11/01 11:49 15934 X X 07/M19/01
06/29/01 11:05 16618 X 07/11/01
07/09/01 10:35 16618 X 07/A11/01
07/11/01 13:54 16618 X X 0719/01
06/29/01 10:15 16622 X 07111101
06/29/01 9:55 16622 X 07/25/01
07/12101 18:00 16622 X X 07/19/01
07M13/01 15:15 14568 X 07119/01
07113101 15:15 14568 DUP X 07/119/01
07/13/01 18:45 » 015 (16521) X 07119/01
07/13/01 15:45 016 DUP X 07/19/01
07111701 14:50 13340 DUP 07/119/01
07/12/01 13:30 13363 DUP X 0719/

06/27101 NA Setup 0 NA

Totals 17 19 4 20 20 60

460338.00/ 010267 3'3




Fish tissue was collected from the fish species based on the following order: hardhead
catfish (Arius felis), blue catfish (Ictalurus furcatus), gafftopsail catfish (Bagre marinus), and channel
catfish (Jctalurus punctatus). A trotline or throw line was baited with available bait (shrimp, crab,
squid, or cut bait) to catch enough catfish to obtain 50-100 grams of edible muscle tissue. Where

nossible,. .a. minimum . of three catfish were collected from each selected sample station to give a . .

* representative sample. The target total length of each catfish species was 300 mm. After a specimen

was obtained at each particular station, the date, time, length, weight, and species of the specimen was
recorded. Before moving to another station, the fish were placed into a plastic Ziploc bag labeled with
station number, time of capture, and date. The labeled Ziploc bag with the fish specimen was then
placed into a cooler with ice until transported back to the lab for the preparation of tissue. Special care

was taken so that water from the melted ice did not inundate any of the samples.

Preparation of tissue samples was performed by PBS&J personnel in a clean working area

e

“at PBS&J's Environmental Toxicology Laboratory located in Houston. Prior to sample preparation, all

equipment, including cutting board, stainless steel knives, scales, etc., were washed and cleaned with

acetone and allowed to air dry. Samples were prepared on a polypropylene cutting board that had been

covered in heavy-duty aluminum foil with the dull side of the foil exposed. This foil was discarded and

o
=]

replaced with new foil after each sample preparation. A stainless steel knife with a plastic handle was
used to prepare the samples and was cleaned between samples. These equipment and procedures were

in accordance with the TDH SOP.

rd £
=1

During specimen preparation, caution was taken not to puncture any internal organs.
Fillets were taken from the left dnd right side of the each fish. All left-side fillets were sent to the lab
for testing and the right-side fillets will be kept for a period not to exceed four months for further
testing if the need should afisc. During the initial samples, weights of each fillet were measured to
ensure that sufficient amounts of tissue would be sent to the WSU laboratory and to pfedict an
approximate weight of tissue based on total length of each fish for additional collections. After the
preparation of each fish sample, the fish tissue was wrapped in clean foil with the dull side facing the
tissue and placed into individual labeled Ziploc bags. Every individual Ziploc bag was labeled with
station number, date, times of capture, species name, and fillet side. All samples for each station were
then placed into a larger Ziploc bag labeled with station number, dates of capture, times of capture,

species name, how many individual bags were contained within, and fillet side. All samples were
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frozen immediately after the fish tissue preparation was completed. All collected fish samples were

packed in dry ice and shipped to WSU.

Crab tissue was collected exclusively from blue crabs (Callinectes sapidus) at selected

stations. Both male and female crabs were sampled from the stations. Standard four-eye crab pots

were baited with available bait to catch enough crabs to obtain 50-160 grams of crab muscle tissue. A
minimum of three blue crabs were collected from each selected sample station to give a representative
sample. Blue crabs with a maximum carapace width of 125 mm were the target length for collection.
At each designated station, the carapace width and weight were collected for each individual crab
collected. The crabs were then placed in a plastic container labeled with date, time, and station
number, and then placed into a cooler with ice until transported back to the PBS&J Environmental
Toxicology Laboratory. Special care was taken so that water from the melted ice did not inundate any

of the samples.

At the PBS&J laboratory, crabs were cleaned by removing the carapace and shaking out
all internal organs. The remaining crab was then squeezed with a plastic crab-squeezing device to
remove as muich muscle tissue as possible. The plastic crab-squeezing device is commercially available
and is used by professional crabbers and the food industry. All equipment was cleaned and rinsed with
deionized water between every sample. All the crabmeat from each individual crab per station was
combined and the total weight was recorded. This measurement of weight was taken to ensure that
sufficient amounts of tissue would be sent to the WSU laboratory and to also predict the amount of
tissue per crab according to carapace width for additional collection. The crabmeat composite was then
transferred into a labeled, precleaned, amber glass jar with a Teflon seal and frozen. All collected crab

samples were packed in dry ice and shipped to the WSU laboratory.

Opyster tissue was collected from eastern oysters (Crassostrea virginica) on oyster reefs at
selected sample stations. Oysters were collected using an oyster dredge in order to obtain a minimum of
three oysters to total 50-100 grams of tissue from each selected sample station. Oysters with a total -
length of 75 mm were the target size for collection. After station collection, oysters were sorted for
size and scrubbed with ambient water and placed in a plastic container labeled with station number,
date, and time of collection. The containers were placed in a cooler of ice in such a way that no water
would seep into the specimen container. According to each station number, oysters were shucked with

a clean stainless steel oyster knife on a polypropylene cutting board that had been covered in heavy-
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duty aluminum foil with the dull side of the foil exposed. All equipment was cleaned and rinsed with
deionized water and new foil was placed on the cutting board between each sample. All prepared
oyster samples were placed into labeled, pre-cleaned, amber glass jars and frozen. All oyster samples -

were packed in dry ice and shipped to the WSU laboratory.

[

LA & ] L— T L

For the purpose of checking the accuracy and reproducibilif).}mof”&fé..ﬁl.éééﬁfeﬁ;éh.ts;éw h
number of oysters at a station were collected, shucked, and then placed in a single bowl. The contents
were stirred to assure near uniformity, and then divided into two sample containers. Two such samples
were collected to serve as tissue duplicates. The test results should yield a measure of the

reproducibility that is one dimension of QC, instead of doing equipment blanks. One additional sample

~ from each station was also taken and archived at the PBS&J laboratory.

As a note, the Quality Assurance Officer of H-GAC, Mr. Chuck Wemple, joined the field
crew on July 11, 2001, to observe a sediment and tissue sampling event and conduct a monitoring
system audit. The audit confirmed that the field sampling efforts were conducted in accordance with
the TNRCC approved QAPP. A similar audit on the tissue processing and preparation efforts was
conducted at the PBS&J Environmental Toxicology Laboratory on July 10, 2001. Compliance of tissue

preparation efforts with the QAPP was also confirmed.
3.2 FIELD SAMPLING RESULTS

A total of 20 stations were designated for sediment collection. Sediment collections were
completed over a two-day period for which one duplicate sample was taken randomly each day. Based
on the field effort, the sediment collected was generally characterized by silty clay mud within the

HSC, sand in the upper San Jacinto River, and silty sand with an abundance of shell in upper Galveston

Bay.

Fish tissue samples were initially proposed to be collected at 19 designated stations.
However, due to unfavdrable conditions (impacts from Tropical Storm Allison), fish tissues were
collected from only 17 stations. The two stations where no fish were caught occurred at the uppermost
reach of the HSC (Stations 11292 and 11287). The reason for no fish capture at these stations is
anticipated to be the result of very low salinities and the lack of dissolved oxygen. Both of these

parameters appear to be directly influenced by severe rains caused by Allison. An abundance of debris
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and household trash was continuously observed on the surface of the water at these stations during the

time of the field effort.

All crabs needed for laboratory analysis were collected from all 19 stations. At the two

uppermost stations in the HSC where no fish were captured, very few large crabs were observed. A

crabnl.:.)ot was plac.ed" oVe'rh'ié'ht at theuppermoststatxon of the HSC at Station 11292. 'Upon chéékihg '

the trap the next day, it was noted that all crabs (three total) that had entered the trap were dead. Other
crabs observed in the vicinity of this station were all at the surface of the water clinging to bulkheads
and floating debris. Upon internal inspection of the captured crabs, it was noted that the gills and what
appeared to be fatty tissue were abnormally black in color. The cause of the dead crabs is not known.

All other crab collected at other stations were abundant and appeared healthy.

At the time of the field effort, no oysters could be found at the pre-selected stations
identified in the QAPP. In order to collect oyster samples, the field crew shifted the locations
approximately one mile farther south and southwest to known existing oyster reefs. These new oyster
locations were still taken from either side of the HSC in order to keep a consistent spatial distribution
with the original stations. The new sample stations were documented and GPS coordinates were
recorded for each. The GPS coordinates recorded during the dioxin sampling effort are listed in Table
3-2. Appendix B shows the locations of stations where sampling took place. Appendix D provides a

copy of field sampling data sheets.

460338.00 / 010267 3-7
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TABLE 3-2

GPS COORDINATES OF DIOXIN SAMPLING STATIONS

Station Segment Description Loat[tUd'? (Norﬁ:) Lc:ngltudle (Wef Y
11193 1001 San Jacin_to River Tidal IH 10 bridge East of 29| 47| 329| 95 3| 437
Channelview
----- 11261 |~ 1005 Houston Ship.Channel San Jacinto Riverat | . og-|-a5-1-49°9-{ g5 =g
Lynchburg Ferry
11292 10o7 [Houston Ship Channel/Buffalo Bayou in 29| 45! 65| 95| 17215
middle of Turning Basin
13309 2421  {Upper Galveston Bay at HSC CM 83/84 29, 39| 73| 94| 583|107
13337 2426 |Tabbs Bay Mid-Bay at Ruined Bridge 290 42 (147| 94| 59: 1049
13339 2427 |San Jacinto Bay at Buoy 15 29| 421248 95 24323
13340 2428 (Black Duck Bay at Mid-Bay 29| 42(598] 95 0| 184
13342 2429 |Scott Bay at Mid-Bay 29 21296 95 212986
13344 2430 |Burnett Bay at Mid-Bay 29| 46)15.1] 95 3| 66
13355 2436 Barbpurs Cut midway between mouth and 29| 40155901 04| 59451
terminus ,
13363 2438 Bayport Channel midway between mouth and 29! 36|491] o5 0! 265
terminus
14560 2421 [Upper Gaiveston Bay at HSC Marker 75 29| 36| 86| 94| 56572
14566 2421 [Upper Galveston Bay at HSC Marker 59 29| 31| 479 94! 53| 542
14568 ! 2439 |Lower Galveston Bay at HSC CM 53 29 201466 94 51| 438
Upper Galveston Bay near shore, 0.2 Km
15464 2421 South of Clear Creek Channel at Kemah 29, 321487 95 0[488
15906 2491 Upper Galveston Bay at 96GB011, 4.7 mi. SE 20| 36! 104| 94| 51543
of Houston Pt.
Upper Galveston Bay at 96GB014, 3.1 mi. NE
15909 2421 of HSC CM68 .29 351329 94| 531|100
15932 1007 Hpuston Ship Chgnnel, 50 ft. from Armco 291 44| 403 o5 1] 39
Discharge, 1.1 mi. upstream of Greens Bayou
1 {Lower Galveston Bay 800yds SSW of
015 (16521) 2439 HSC51, 800yds NW of HSG49) 297 29| 27| 941 51597
' Houston Ship Channel/San Jacinto River
16618 1005 [West of Exxon docks and North of Alexander | 29| 43| 38.5] 856 1381
Island
16622 1001 San Jacinto River Tl_dal at Banana Bend Road 29| 50|as8| 95 61 19.0
at end of pavement in Houston

Note: 1Replac:eement sites for stations: 15913, 16213, 15909, 15906. *GPS Map.Datum WGS 19284,
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4.0 SAMPLING RESULTS

This section provides a summary of data collected during this sediment and tissue sampling
effort.  The collected data include physical characteristics of tissue and sediment, measurements of

water parameters (dissolved oxygen [DO], pH, salinity, and water temperature) within the water

colurﬁﬁ"ér‘i& dioxin levels of the collected samples.

Table 4-1 provides a summary of species, gender, weight and length of each individual
blue crab captured. It also provides sampling date and time, as well as water parameter measurements
obtained during the sampling of blue crabs and oysters. Table 4-2 provides similar data collected

during the sampling of catfish.

Table 4-3 provides date, time, and water column profiles of water parameters obtained
during the sediment sampling effort. Documentation of sediment characteristics noticeable in the field

is also provided in Table 4-3.

Sediment samples collected under this project were sent to NWDLS for analysis of
moisture, total solids, volatile solids, and TOC. The results reported by NWDLS are summarized in
Table 4-4. In addition, a separate sediment sampling effort was conducted in HSC on July 19, 2001, as
a part of the 2001 HSC Intensive Survey. Sediment samples collected during the Intensive Survey
were sent to NWDLS for analysis of total solids, volatile solids, TOC, and total Kjeldahl nitrogen
(TKN), and to ANACON, Inc., for grain size analysis. Due to the proximity of both sampling efforts,
a summary of the Intensive Survey results is also provided in Table 4-4 for comparison purposes. As

can be seen, both sampling efforts provide similar sediment analysis results.

A summary of dioxin levels reported by WSU is provided in Tables 4-5 and 4-6. Table
4-5 lists the levels of total dioxin and furans in tissue and sediment. Table 4-6 lists the levels of
substituted 2, 3, 7, 8 dioxin and furans. Using Toxicity Equivalency Factors (TEF's) listed in the
Texas Surface Water .QuaIity Standards, a set of Toxicity Equivalency Concentrations (TEC's, also
called TEQ's) is calculated and presented in Table 4—:7. In addition, using the TEF's provided by the
EPA in its Dioxin Exposure Assessment (USEPA, 2000), another set of TEQ's is calculated and
provided in Table 4-8.

460338.00 / 010267 4-1
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5.0 DATA DISCUSSION

A brief discussion of collected data is presented in this section. Detailed analysis is

beyond the scope of this project that will be performed in the TMDL project.

The first point involves comparing sediment characteristics against historical data to

appreciate effects of Tropical Storm Allison on sediment composition. Figures 5-1, 5-2, 5-3, and 5-4
show the collected sediment % total solids, % volatile solids, TOC, and TKN, respectively, along with
similar data collected in 1988 (City of Houston Wastewater System Design and Operating Strategy,
Volume IV). These plots show that recent sediment samples contain higher % total solids but lower
% volatile solids and TOC than those collected during 1983. This finding suggests that recent flooding
has brought a significant amount of new sediment into the HSC. These new sediments are in general
lower in organic content than the old ones. The plots also suggest that the upstream end of the HSC
(the main turning basin) has higher 9 total solids than the more downstream sections. Where the main
turning basin has historically had high organic content sediments with a low percentage of solids, the
new saniples at this station were high in sand and low in organic content. These upper channel

sediment samples may not be typical of data over the longer term.

Figures 5-5, 5-6, and 5-7 show dioxin levels in blue crabs, catfish, and sediment,
respectively. These provide some indication of spatial patterns and the effect of using different sets of
TEF's in calculating TEQ values. For comparison purposes, the EPA criterion of 0.7 ppt for tissue is
also plotted in Figures 5-5 and 5-6. This EPA value was derived assuming a 10” risk level and a
6.5 g/day ingestion rate. This value is plotted in Figures 5-5 and 5-6 for reference only, because a
suitable target level is still evolving and is to be addressed in the TMDL process. More analysis of

these data in relation to historical samples will be required.

5-1
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FIGURE 5-5
DIOXIN LEVELS IN BLUE CRABS
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FIGURE 5-6
DIOXIN LEVELS IN CATFISH
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FIGURE 5-7
DIOXIN LEVELS IN SEDIMENT

Percent Total and Volatile Solids
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SELECTED SAMPLING STATIONS
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APPENDIX B

STATIONS ACTUALLY SAMPLES
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APPENDIX C

PHOTOS OF FIELD SAMPLING EFFORT
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PBS&J sampling crew at work.

Preparing trotline and praying for luck in catching
catfish.

I

Picking up a crab pot.

Crabs in a crab pot.

Captured softshell turtles.
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Male (top) and female (bottom) crabs.

Measuring a crab.
i
Weighing a crab.
i
i

Catching a catfish.
|
1

A hardhead catfish.
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Qyster dredge used.

Opyster harvesting.

 I— . I . ]

Processing tissue samples.

Sediment sampling with a Ponar dredge.

Compositing sediment samples.
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