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ABSTRACT

A water quality survey of the Corpus Christi Inner Harbor (Segment 2484)
was conducted August 8-14, 1982 by the staff of the District 12 office
of the Texas Department of Water Resources. The Corpus Christi Inner
Harbor is a dredged, man-made, dead-end channel, approximately 8.6 miles
in Tength. Water and sediment quality data were collected at 15 loca-
tions during this survey. Benthic macroinvertebrate data were collected
at 6 of the 15 survey locations. Water quality data were also collected
from all known and permitted discharges to the Corpus Christi Inner
Harbor. Data from previous Texas Department of Water Resources studies
of the Inner Harbor were compared to data collected during this survey.
Water quality has improved in the Inner Harbor over the past 10 years.
Sediments in the Inner Harbor, however, are still contaminated with heavy
metals, organics and PCBs.






TABLE OF CONTENTS

ABSTRACT & v v ¢ ¢ o o o o o o o s o o o o s o o o o o o o o .
INTRODUCTION &+ + v v v v v v v e e v o e e e e e e
METHODS & & ¢ v ¢t o v v o 4 s o o o o o o o o o o o o« ..
DESCRIPTION OF SURVEY AREA . . . . . . . . + « . . e e e e e
WASTE SOURCES IN THE SURVEY AREA 7
Point Sources . . . v ¢ ¢ ¢ ¢ 4 4 e e s s e s e e e e e
Non-Point Sources . . . . . . . . e e e e e e e e . .
RESULTS
Hydrological . . . . & ¢ v v v v v v o v v v e o o o o e
Ciimato]ogica] .....................
Field Measurements . . . . . ¢« ¢« ¢« ¢ ¢ ¢ ¢« ¢« o« & " e e e
Laboratory Analyses of Water '
Chemical Analyses . « v ¢« v ¢« ¢ ¢ ¢ o o s o o o o @
Metals inWater . . . . . . . ¢ ¢ o o o0 oL .
Pesticides in Water (Station 8 only) . . . .. ..
Bacteriological . . . . . . . ¢ o o 00000 e
Laboratory Analyses of Sediments
General . . v i i i i e e e e e e e e e e e e e e
Heavy Metals, T-P, Volatile Solids, and 0il
and Grease . « v v ¢ 4 ¢ ¢ 4 o o o e s e s e e e e
Pesticides in Sediment (Station 8 only) . . . . ..
Biologicél Analyseé »
Benthos . & ¢ v v v 4 o 6 ettt e e e e e e e e
Review of Monitoring Data . . . . . . . . . . ¢ o o o ..
CONCLUSIONS AND RECOMMENDATIONS . . . . . + « ¢ ¢ « ¢ o o« « &
TABLES AND FIGURES . & &« & ¢ v ¢ ¢ ¢ o o o o o o o o o o o o
APPENDIX (HISTORICAL DATA) . & & v ¢ v v ¢ v o o o o o o o o »

10

1
12

13
14
15
16
66



- O W 00 N OO w N~

TABLE OF CONTENTS - CONTINUED

TABLES

Discharges to Corpus Christi Inner Harbor (August 10, 1982) .
Discharges to Corpus Christi Inner Harbor (August 20, 1983) . .

Drainage Ditches' Water Quality . . . . . . . . . . . e e e
Local Climatological Data . . . . . « ¢« ¢« v ¢ ¢ & & & . .
Physical and Chemical Field Measurements . . . . . e e e e
Chemical Analyses of Water . . . . . .. e e e e e e . .
Metals in Water . . . . . . . . e e e e e e e e e o e e
Suhmary of Metals in Water (from SR-4) . . . . . . . . e e e e
Pesticides in Water . . . . . e e e e e e e e e e e e
Bacteriological Data . . . . . « ¢ ¢ v v v v v o v o 0 0 e .
Interpretation of Fecal Coliform/Fecal Streptococcus Ratios .
Chemical Analysis of Sediment . . . . . . e e e e e e
Pesticide in Sediment Lab Data (Stat1on 8 on]y) ........
Benthic Macroinvertebrate Data . . . . . . . . . . e e e e e s
Figures
Survey Station Locations. . . . . . . « . 4 o o 0 . . .
Location of Wastewater Discharges . . . . . . . . . o e e e e e
Municipal and Industrial Discharges . . . . . . . .. . ..

Non-Point Sources - Location of Drainage Ditches. . . . . . . .
Dissolved Oxygen - August, 1982 . . . . . . . . . .« ¢ ¢+ ..

Dissolved Oxygen - August, 1982 . . . . . . . . . .. o o e e e e
Dissolved Oxygen - August, 1982 . . . . . . . .. o e e e e e
Dissolved Oxygen - August 20, 1973 . . . . . . .. e e e e
Total Phosphorus - August, 1982 . . . . . . . . . . . e e e
Orthophosphate - August 20, 1973 . . . . . . . . . .« . ¢« . .

Dredging in Corpus Christi Inner Harbor, 1960 - 1981

vi

Page

17
19
22
23
27
29
30
31
32
33
34
35
36
37

38
39
40
41
42
43
44
45
46
47
48



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

TABLE OF CONTENTS - Continued

FIGURES

Page
Cadmium in Sediment (1973 data vs 1982 data). . . . . « « « « ¢« « « . 49
Mercury in Sediment (1973 data vs 1982 data). . . . . . « « « ¢« « . . 50
Zinc in Sediment (1973 data vs 1982 data) . . . . . . . . . ¢« . . . . 51
Arsenic in Sediment (August 8-14, 1982) . . . . . . . « . ¢ 4 ¢ . . . 52
Barium in Sediment (August 8-14, 1982). . . . . . e e e e e e e e e 53
Cadmium in Sediment (August 8-14, 1982) . . . . . . ¢« v ¢« ¢ ¢ ¢« « « . 54
Copper in Sediment (August 8-14, 1982). . . . . . . . . . ¢« ¢ v« « & 55
Chromium in Sediment (August 8-14, 1982). . . . . . . « ¢« ¢ « v « « 56
Lead in Sediment (August 8-14, 1982). . . . . . . ¢ « ¢ ¢ ¢« ¢ o 4 . . 57
Mercury in Sediment (August 8-14, 1982) . . . . . . . . . . “ e e e 58
Manganese in Sediment (August 8-14, 1982) . . . . . . . . . . « « . . 59
Nickel in Sediment (August 8-14, 1982). . . . . . . . . ¢« « ¢« « .« . 60
Silver in Sediment (August 8-14, 1982). . . . . + v v ¢ ¢« ¢« o « o = & 61
Zinc in Sediment (August 8-14, 1982). . . . . . ¢ v ¢ ¢ 4 ¢« e 4 e . . 62
T-Phosphorus in Sediment (August 8-14, 1982). . . . . . . . . . « . . 63
Volatile Solids in Sediment (August 8-14, 1982) . . . . . e e 64
0il1 and Grease in Sediment (August 8-14, 1982). . . . . . . . . ... 65

vii



. . R . . - . . . - .
. . . . . i . . . .
. . . . - . . . ¢ . : .
- . . ‘e . o . . o . L. - -2 . . P
. . o Rt . T - " - . ' . .




Corpus Christi Inner Harbor Study
(Segment 2484)

August 8-14, 1982

INTRODUCTION

During the week of August 8-14, 1982 a special study of the Corpus Christi Inner
Harbor was conducted by the staff of the Texas Department of Water Resources
(TDWR) District 12 Office. The study was conducted as part of continuing sur-
veillance of the Corpus Christi Inner Harbor, Segment 2484. Data collected will
provide information for the Department's continuing effort to maintain and en-
hance the quality of Texas' surface water.

The actual on-water work was conducted August 10, 1982. We utilized fifteen
survey stations for this project. Fourteen of these stations were located in
the Inner Harbor. A reference station at Corpus Christi Ship Channel Marker 62
(2481.01) was used to obtain some background information on Corpus Christi Bay.
A map depicting survey station locations is attached as Figure 1. These are the
same fifteen stations used by District 12 in previous studies.

The Corpus Christi Inner Harbor has been the subject of several previous studies
by the Department. A list of these studies follows:

1) IOM, April 11, 1969 to Joe Sorrels from Paul Kutchinski, Survey of
Corpus Christi Ship Channel, February 5, 1969.

2) IO0M, June 9, 1969 to Joe Sorrels from Paul Kutchinski, Corpus Christi
Ship Channel Survey.

3) 10M, July 20, 1970 to Dick Whittington from Paul Kutchinski, Corpus
Christi Ship Channel Survey. '

4) 10M, February 8, 1971 to Dick Whittington from Paul Kutchinski,
Corpus Christi Ship Channel Survey, October 27, 1970.

5) 1I0M, January 27, 1972 to Dick Whittington from Jim Bowman, Corpus
Christi Ship Channel Survey, September 22, 1971.



6) IOM, March 5, 1974 to John Latchford from Paul Kutchinski, Corpus
Christi Inner Harbor Survey (2484).

7) Water Quality Segment Report for Segment 2484, Corpus Christi Inner
Harbor WQS-10 by Steve Warshaw, March 1975.

8) I0M, June 8, 1976 to John Latchford from Paul Kutchinski, Special
Study, Corpus Christi Inner Harbor (2484).

The TDWR currently maintains surveillance of water and sediment quality conditions
in the Inner Harbor at four locations. These four locations are part of the State-
wide Monitoring Network and are described as follows:

Survey
Station
Number S.M.S. No. Description
2 2481.05 Corpus Christi Bay at Channel Marker 86
6 2484 .01 Corpus Christi Inner Harbor at Avery Turning Basin
8 2484.02 Corpus Christi Inner Harbor at Navigation Boulevard Bridge
15 2484.03 Corpus Christi Inner Harbor at Viola Turning Basin

Data are collected quarterly at these monitoring stations and are available at
the District 12 Office or the Department's Central Office in Austin, Texas.

METHODS

Samples for pesticides-in-water and sediment were analyzed by the Texas

Department of Health (TDH) Lab in Austin, Texas. All other laboratory analyses
for water chemical data, metals, sediment and bacteriological data were conducted
by the Corpus Christi-Nueces County Health Department Lab in Corpus Christi, Texas.

The TDWR's 23-foot boat was used for on-water work. Water samples were collected
at each survey station near mid-channel. Water chemistry and metals samples were
collected at a deptn of 38 feet at each station using a Kemmerer Sampler. Samples
for chemical and metals analyses were collected at a depth of 1 foot by submerging
the sample containers.

Sediment samples were collected with an Ekman Dredge. At each station a cross-
section across the channel was made to collect the four sediment subsamples which
were then composited. Benthic biological samples were collected as four grab
samples and sieved through a 30-mesh sieve bucket. The resulting material was

then narcotized and preserved. Benthic biological samples were examined, organisms
present were identified, and d analyses were requested.



Field data profiles for temperature, pH, dissolved oxygen and conductivity were
collected at each of the fifteen survey stations. Profiles were made early in
the morning, midday, and near sunset. We used a Hydrolab 4000 Series for the
collection of the field data. The unit was calibrated prior to the survey.

Bacteriological samples were collected at the fifteen survey stations in sterile
bottles. These were carefully submerged to prevent contamination during sampling
and were delivered to the lab within six hours after collection.

DESCRIPTION OF SURVEY AREA

The Corpus Christi Inner Harbor, Segment 2484 is located in the City of Corpus
Christi, Nueces County, Texas. The Inner Harbor is also known as the Port of

Corpus Christi, although that is only partially correct, and is operated by the

Port of Corpus Christi Authority. The Inner Harbor is a dredged, man-made

channel, approximately 8.6 miles in length from the U.S. 181 Harbor Bridge to

jts dead-end in Viola Turning Basin (Figure 1). No major rivers or creeks dis-
charge into the Inner Harbor, but storm water runoff from the City of Corpus Christi
and adjacent industries does enter the Harbor. Municipal and industrial wastewaters
are discharged to the Harbor.

Segment 2484, Corpus Christi Inner Harbor is currently ranked 116, and is classi-
fied effluent 1imited in the TDWR 1982 Water Quality Inventory. In 1980, Segment
2484 was ranked 211 and was classified effluent 1imiting. The segment moved in
ranking based upon several dissolved oxygen values above saturation in the past
four years of data.

The Corpus Christi Ship Channel extends from the mouth of the Inner Harber to

the Gulf of Mexico. The channel crosses Corpus Christi Bay, a primary bay system
of the Nueces Estuary. In 1982, the Corpus Christi Inner Harbor was restored to a
depth of 40 feet by maintenance dredging. The Corpus Christi Ship Channel is at
its authorized depth of 45 feet from the Gulf to the Inner Harbor. Plans to deepen
the Inner Harbor to 45 feet have been delayed due to environmental concerns over
the disposal of the dredge material.

WASTE SOURCES IN THE SURVEY AREA

Point Sources - We sampled all permitted wastewater discharges to the Corpus
Christi Inner Harbor. A total of nine industries and the City of Corpus Christi
Broadway sewage treatment plant (STP) (WCO #10401-05) discharge wastewater to

the Inner Harbor. The location of each of the wastewater discharges is shown

in Figures 2 and 3. Results of the sampling are shown in Table 1, attached,

which includes the laboratory analyses, volume of each discharge, effluent limita-
tion (where applicable) and calculations of loadings from each discharge.

. We compared data from Table 1 to data from Table 1A
(TOWR Survey of the Corpus Christi Inner Harbor of August 20, 1973). During the



August 1973 survey, all wastewater discharges were sampled and loadings calcu-
lated. The 1973 survey included a total of 3414.36 1bs/day BOD. loading while
BOD. loading in the 1982 survey was 1896.1 1bs/day. This is a ?eduction of
app?oximate]y fifty-six percent.

The City of Corpus Christi's Broadway STP contributed the largest percentage of
the total BOD., COD and NOD loading to the Inner Harbor. The STP effluent also
contributed tRe largest amount of nutrients (ammonia, nitrates and phosphorus) to
the Harbor. The Broadway STP contributed 63.6% of the BOD. loading (Table 1).

A comparison to August 1973 data indicates Broadway STP wa? contributing 61.2%
of the BOD. loading to the Inner Harbor in 1973. It is interesting to note that
although tﬁe total BOD. loading was 56% less in the 1982 survey, the percentage
of loading has varied ?itt]e over the past nine years.

We determined COD loading for the Inner Harbor to be 14,260 1bs/day. This com-
pares well with the 1973 survey in which 13,094 1bs/day was calculated.

The total oxygen demand loading (BOD. + COD + NOD = total oxygen demand)
“calculated was approximately 20,375 ?bs/day. During the August 20, 1973 survey,
this value was about 21,621 1bs/day. This is a reduction of about six percent
over the past nine years.

As will be discussed in the field data section of this report, the dissolved
oxygen concentrations determined during the survey were good throughout the
water column. The August 1973 survey showed very low dissolved oxygen values
in the Harbor below depths of 20 feet, especially at Stations 8 -through 15.

Non-point Sources - The Corpus Christi Inner Harbor receives rainfall runoff

from surrounding industries and the City of Corpus Christi. Prior to our collec-
tion of on-water samples on Auqust 10, 1982, approximately 0.6 inches of rain fell

in the survey area (see climatological data). This rainfall created flow in four
drainage ditches to the Inner Harbor. On August 9, 1982, we inspected all ditches
draining to the Inner Harbor and sampled those four discharging to the Inner Harbor.
The location of each drainage ditch sample site is shown in Figures 1 and 4. The
results of lab analyses are shown in Table 2.

Figure 4 can be used to compare the location
of the ditches to other tigures in this report. Lab analyses indicate typical
quality for stori water runoff. The TSS concentrations were hiah, ranging from
125 to 6306 mg/1. The COD values ranged from 69 to 189 mg/1. The lab reported
interference with the BOD. analyses, therefore no 8005 data is available for these
digghag?es. The runoff wgter also contained moderate”amounts of nutrients (see
Table 2).




RESULTS

Hydrological - The hydrology of the Inner Harbor is influenced by many factors
including, but not limited to, channel configuration, depth and width, tides,
wind, withdrawal of water, ship traffic, municipal and industrial discharges and
rainfall runoff. To better understand the influence of these factors on the
circulation and water exchange patterns of the Inner Harbor, an extensive moni-
toring effort is needed to define circulation patterns in the Inner Harbor.

No hydrological measurenents were made during this study. The general

regime is outlined below:

The tidal fluctuations in the Inner Harbor are relatively small. Under typical
conditions, diurnal tidal fluctuation is 6 to 8 inches, with strong winds it
could be more or less depending upon wind direction. Rainfall runoff influences
circulation and flushing of the Inner Harbor waters. These two factors play a
major role in the hydrology of the Harbor. Progressing west from the Harbor
@ridgg, t;da] exchange between the Inner Harbor and the Corpus Christi Bay System
is reduced.

As shown in the field data section of this report, conductivity values indicate
very little salinity stratification was found during this survey between top and
bottom waters and from one station location to the next.

Climatological - The climatological data (see Table 3) for the survey was pro-
vided by the National Weather Service Office at the Corpus Christi International
Airport, located about three miles south of the Inner Harbor (see map, Figure 1).

Two days prior to the actual on-water work, rainfall was recorded in the survey
area. On August 8, 1982, the Weather Bureau recorded .52 inches of precipitation
and on August 9, 1982, 0.11 inches occurred.

On August 10, 19826 we considered the weather excellent. The average temperature
for the day wa5084 F, which compared favorably with the averagg temperature for
thg month--84.9°F. The maximum temperature for the day was 92°F and the low was
76°F. Winds were out of the southeast at 10.3 mph. Highest winds were recorded
at 17 mph. (Average wind velocity for the month of August was 12.2 mph out of
the southeast.)

Field Measurements - On August 10, 1982, field measurements consisted of vertical
profiles at each station three times during the day. The fifteen stations were
visited for collection of field data as close as possible to the early morning,
middayoand sunset hours. This was done to determine daily fluctuations of tempera-
ture (7C), pH, conductivity and dissolved oxygen. Vertical profiles included data
at the surface (1 foot) and then at 10-feet intervals to 40 feet. A1l field data
collected on August 10, 1982 are presented in Table 4.




Temperagure of the water increased with time of day. Temperatures increased
about 1°C from the early morning to sunset. Temperatures were lowest in the
morning at Station 1 in Corpus Christi Bay and Station 2 at the mouth of the
Inner Harbor. The Bay's larger surface area apparently accounts for these
cooler temperatures.

A review of temperature data at all stationsShowsveBy little thermal stratifi-
cation during the survey. In general, less than 0.5 C difference occurred between
the surface water and bottom water (at 40 feet) for the stations in the Inner
Harbor during the morning and midday sampling periods. Evening temperatures
showed a slightly greater (about 1°C) difference between the warmer surface water
and the bottom water. Also, the temperatures of the bottom water changed less
than at other depths during the three sampling periods.

The pH of the water in the Inner Harbor was slightly lower than normal. The
rainfall two days prior to data collection probably influenced the pH values
detected. Generally, pH values in the Inner Harbor waters range from 8.0 to 8.4
during the summer months. This is supported by the field pH measurements collected
during the 1973 survey and TDWR routine monitoring data. The actual pH range for
the survey was from 7.6 to 8.0. The pH of the Inner Harbor waters increased
slightly with time of day and decreased with depth. The amount of dissolved

oxygen in the water may have influenced these changes. The pH standard for Seg-
ment 2484 is 6.5 to 9.0. No water quality standard violations for pH were detected.

Conductivity values were uniform throughout the survey area. A slight increase
in conductivity occurred substantially with depth. .

The dissolved oxygen standard for the Corpus Christi Inner Harbor is 3.0 mg/1

in surface water (1 foot). Actual dissolved oxygen values in surface water ranged
from a low of 3.8 mg/1 at Station 4 at 1328 hours to 8.5 mg/1 at Station 2 at

1905 hours. No water quality standard violations for dissolved oxygen were recorded.

Dissolved oxygen values for surface water at 20 feet and at 40 feet are shown

on Figures 5, 6 and 7. Figure 5 depicts values found in the morning on August

10, while Figure 6 shows dissolved oxygen values at midday and Figure7 has values
recorded near sunset. These charts indicate that dissolved oxygen concentrations
were uniform throughout the survey area. The stations which showed the largest
difference between the morning sampling run and the sunset sampling run were
Stations 2-5. The effluent from the Broadway STP is contributing to this fluctua-
tion. The dissolved oxygen values in Figures 5 6and7 may be compared to dis-
solved oxygen values found during the August 20, 1973 survey of the Harbor. Figure
8 depicts the dissolved oxygen values from the 1973 survey. Station locations are
the same for both surveys. In 1973, the dissolved oxygen values were much higher
in the surface water. In fact, all surface water samples were above saturation

in 1973. Also, the water at depths of 20-30 feet was almost devoid of oxygen
then, especially at Stations 8-15. This condition did not exist during the

August 1982 survey indicating improved water quality in the Corpus Christi Inner
Harbor, Segment 2484.



Laboratory Analyses of Water -

Chemical Analyses

Water samples were collected for chemical analyses at each of the 15 survey
stations at the surface (1 foot) and at a depth of 38 feet. All samples were
collected approximately mid-channel. The results of the laboratory analyses are
shown in Table 5 and indicate uniformly good water quality for a dead-end
industrial channel.

The levels of total organic carbon (TOC) in the water ranged from <5 mg/1 to

6 mg/1. These values compare favorably with the surface water BOD. analyses which
were 2 mg/1 at all stations except Station 10 which had 3 mg/1. These values are
normal for estuarine systems in District 12. A computer review of TOC values
found at TDWR routine monitoring stations in the Corpus Christi Inner Harbor is
attached as the Appendix. The data indicate that the average TOC value found in the
Inner Harbor over the past years of sampling is higher than values found during
this survey. The computer review of TOC data also shows that the TOC average
increases from Monitoring Station 2481.05 at the mouth of the Inner Harbor (7.9
mg/1 actual) to the dead-end turning basin, Viola Turning Basin, Station 2484.03
(12.3 mg/1 actual).

The amount of total suspended solids (TSS) and volatile suspended solids (VSS)
in the bottom water at Station 3 was unusually high compared to other survey
locations. High VSS concentration (250 mg/1) does not seem to correlate with
TOC concentration (5 mg/1) at this location.

Conductivity values determined by the laboratory are slightly lower than conduc-
tivity values recorded in the field. The lab data support the field data in that
only a slight increase in values are found between samples collected near the
surface as compared to values found at 38 feet. The conductivity values found
throughout the survey area were quite uniform.

Chloride and sulfate data shown in Table 5 indicate a slight increase in values
from surface water to bottom water. Past TDWR sampling at routine monitoring
stations in the Inner Harbor has shown larger variation between conductivity,
chloride, and sulfate values between the surface and bottom waters. Rainfall
and storm water runoff are two of the controlling factors.

A11 laboratory pH analyses of the water samples collected for chemical analyses

were within the water quality standards for Segment 2484 (6.5 to 9.0). The
laboratory pH data shows that the surface water was slightly higher in pH than

bottom water. This is attributed to the additional amount of dissolved oxygen in

the surface water. The surface water pH values found during the August 1982 survey
were slightly lower than those determined by the lab during the August 1973 survey.
The bottom water lab pH data was slightly higher when the two surveys are compared.
The laboratory pH values found during the 1982 survey indicate improved water quality.



Values of nutrients (phosphorus (T-P), ammonia, nitrates and nitrites) found

at all survey stations were low. Data for T-P in surface water are graphed in
Figure 9. The impact of the loading from the Broadway STP is seen in the peak
at Station 3. The data in Figure 9 can be compared to the August 1973 survey
in Figure 10, attached. The values of phosphorus were much lower in the August
1982 survey. These data again indicate improved water quality.

Concentrations of ammonia (NH,-N) and nitrate nitrogen (NO,-N) in both top and
bottom water were fairly low.™ Concentrations of nitrite nYtrogen (NOZ-N) were
below laboratory detection limits (<0.03 mg/1) at all stations.

Chlorophyll-a concentrations were slightly higher at Stations 8-15, near the
back of the Inner Harbor. Previous studies have also found these conditions.
Pheophytin-a values were less than .005 mg/1 at all stations.

Metals in Water

Samples for heavy metals in water were collected at each of the fifteen survey

stations at 1 foot and 38 feet. Laboratory data are tabulated in Table 6.
For comparison, values from stream wonitoring stations throughout the State

are summarized in Table 7.

Values of arsenic ranged from 12 ug/1 at Station 8 (surface water) to less than
2 ug/1 at Staticns 1 and 13 (bottom water).. Although arsenic was present in the
water at most survey station locations, the values detected are not excessive.
The USEPA Quality Criteria for Water recommends a maximum of 50 ug/1 of arsenic
for the protection of drinking water. The same limit is recommended for protec-
tio? of)marine aquatic life by the Canadian Environmental Studies Board (see
Table 6). '

Barium values found in the water were lTow. Al1 values were below the USEPA and
Canadian Environmental Studies Board criteria of 1,000 ug/1 for protection of
drinking water and marine aquatic 1ife, respectively.

Cadmium concentrations in the Corpus Christi Inner Harbor waters were all below
lab detection limits.

Copper is very toxic to fish, especially in fresh or soft water. The concentra-
tion of copper, the existing water quality conditions, and the type of fish or
aguatic organism involved plays a role in determining what level of copper in

water is acceptable. Concentrations of copper were below laboratory detection
limits at Stations 11-15 (surface water). A1l other stations had detectable amounts
of cooper. Although detectable amounts were found at these station locations,

the amounts detected were below levels that would be expected to harm marine life.



Chromium was detected at 48 ug/1 in the surface water at Station 1. Lab analyses
at all other locations indicate chromium levels below detection limits (20 ug/1).
The source of the chromium at Station 1 is unknown.

We expected heavy metals concentration in the water at Station 1 (Corpus Christi
Bay) would be lower than those stations in the Corpus Christi Inner Harbor; how-
evgr,.water at Station 1 had the highest concentrations of chromium, iron, manganese
and zinc.

Values of iron in the bottom water were much higher at Stations 1-5 as compared

to Stations 6-15. The 2200 ug/1 value found at Station 1 is considered excessive.
Further TDHR monitoring and sampling for iron in the bottom water at this location
is planned.

Values of lead at survey stations in the Inner Harbor were at or below levels
found at reference Station 1 in Corpus Christi Bay.

Manganese is naturally found in sea water. The USEPA and Canadian Environmental
Studies Board 1imit of 100 ug/1 is used to protect marine aquatic 1ife and con-
sumers of marine mollusks. All concentrations determined during this survey were
below this level.

Mercury in the water was detected in the bottom water at Stations 2 and 10. At
all other stations, the lab reported mercury below the detection 1imit of <1 ug/1.
It should be noted that although the lab found 1 ug/1 of mercury present, this was
their reported detection 1imit, therefore no comparison was made with the USEPA
criteria for protection of marine life (0.10 ug/1).

The August 1973 study of the Corpus Christi Inner Harbor also detected mercury

in the water. In this study, a much lower detection 1imit was used and comparisons
could be made of mercury limits from station to station. The 1973 study found
mercury to peak in the surface water at Stations 3 and 6.

Concentrations of nickel and silver were below laboratory detection 1imits of
30 ug/1 and 10 ug/1 respectively, at all survey station locations.

Zinc concentrations at Station 1 were unusually high. The lab reported 720 ug/1

of zinc in the surface water and 330 ug/1 in the bottom water. These values are
much higher than those found in the Inner Harbor. The USPHS recommends a maximum
of 5000 ug/1 zinc in drinking water. However, Canada's Environmental Studies

Board recommends a limit of 100 ug/1 for protection of marine aquatic life. During
the August 1973 survey, values for zinc in the water were 100 ug/1 or less at all
stations. This data compares with values found during this survey at Stations 2-15.

Pesticides in Water

Pesticide analyses of water samples collected at Navigation Bridge (Station 8)
are shown in Table 8. No pesticides or polycnlorinated biphenyls (PC8's)
were detected in the water.



Review ofvroutine monitoring data indicates no pesticide contamination in the
water at the Navigation Bridge monitoring station (2482.02). Pesticide concentra-
tions in water have been below detection limits from 1977 to present.

Bacteriological

A summary of analyses for total and fecal coliforms, fecal streptococcus, and a
fecal coliform/fecal streptococcus ratio is included in Table 9.

Segment 2484 is classified by the TDWR as water suitable for non-contact recrea-
tion, requiring a total coliform concentration of less than 1000 organisms. per

100 m1 of water (logarithmic mean of at least 5 samples collected within a 30-day
period). Since the data we collected are based on one grab sample, direct comparison
with TDWR standards cannot be made.

Bacteriological data indicate poor bacteriological conditions at Stations 3, 4, 5,

6 and 9 (see Table 9). Total coliform concentrations at these five stations ranged
between 2200/100 ml1 and greater than 10,000/100 m1. Station 3 was located mid-channel
directly opposite Broadway STP discharge. We observed a wind driven slick emanating
from the discharge pipe and drainage ditch (DS-1) extending westerly approximately
2500 feet. Total coliform concentrations were high within this slick (at Stations

4 and 5) and began to decrease at Station 6 (Avery Turning Basin). These high total
coliform counts are apparently indicative of incomplete disinfection practices at
Broadway STP and storm water runoff being discharged.

High total coliform concentrations at Station 9 are most probably the result of
storm water runoff entering the Harbor via drainage ditch DS-4 (see Non-point Source
section for map showing location). A 0.6 inch rainfall was recorded in the two

days prior to the survey.

Fecal coliform to fecal streptococcus (FC/FS) ratios are used to identify the

source of bacteriological contamination. Current interpretive use of this ratio

is depicted in Table 10. Based on this methodology, domestic wastes were indicated
at Stations 3, 4, 5, 6 and 9. FC/FS ratios verify the bacteriological contamination
source in the Harbor as the Broadway STP. Animal wastes were present at Station

12 and combined domestic and animal wastes were present at all other stations.

Laboratory Analyses of Sediments -

General

The quality of the sediments in the bottom of the Corpus Christi Inner Harbor have
been the subject of continuing concern. The Corpus Christi Inner Harbor, as with
all man-made, dead-end channels, requires periodic maintenance dredging to keep the
Harbor at its authorized depth. Figure 11 shows the schedule of maintenance dredg-
ing and virgin cuts in the Corpus Christi Inner Harbor since 1960. The disposal of
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these sediments from maintenance dredging and deepening of the Harbor with virgin
cuts continues to be an issue for environmental concern. The Harbor has very
limited circulation and therefore any contamination from discharges, spills, rain-
fall runoff, or other sources are concentrated in the sediments. The sediments in
the Corpus Christi Inner Harbor represent a history of past discharges made to the
Harbor.

In 1982 prior to this study (see Figure 11), maintenance dredging was completed

of the entire length of the Inner Harbor. This dredged material was disposed of in
a manner which did not allow contaminated sediments to be discharged into Nueces Bay
or other open waters. Decant-water from the dredge material disposal sites went
back to the Harbor. After this maintenance and over-dredging to restore the Inner
Harbor to a depth of 40 feet was completed, we expected the sediment quality would
be typical of uncontaminated clay. As shown in Figures 12, 13 and 14 for cadmium,
mercury and zinc, this was not the case. The data indicate that the sediments in
the bottom of the Inner Harbor are still contaminated with heavy metals, organics
and PCBs. In any future dredging, these contaminated sediments must be disposed

of in a manner that will not cause the water and sediment quality degradation of
any surrounding bay systems.

Heavy Metals, T-P, Volatile Solids and 0il and Grease

Composited samples of sediment were collected at each survey station. Laboratory
results are shown in Table 11.

Figures 15-28 depict sediment aquality found during the survey for each of the
parameters shown in Table 1). Figures 3 and 4 show the location of the wastewater
and storm water discharges into the Corpus Christi Inner Harbor during the survey
of August 8-14, 1982. These charts can be overlaid on the parameter charts to
depict wastewater sources in the survey area.

After we reviewed the sediment data, several common peaks in the various parameter
values were found. These peaks occurred between Stations 3-4, 8-9 and 13-14. The
peaks were usually the greatest at Stations 8-9.

Arsenic in the sediment was the highest at Stations 8 and 9. The lab reported
values of 3.5 and 4.5 mg/kg, respectively. The USEPA dredge disposal screening
criteria for arsenic is 5.0 mg/kqg.

Cadmium values as shown in Figure 17 exceeded the USEPA screening levels for open
water disposal of dredge spoil from Stations 4-15. The highest cadmium level was
at Station 8 (17 mg/kg of cadmium).

Lead in the sediment exceeded the USEPA level at Stations 6-10. The
maximum amount detected was at Station 9 (170 mg/kg lead).
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Mercury concentrations detected during the August 1982 survey were considerably
lower than those detected during the August 1973 study (Figure 13). Maintenance
dredging of the Inner Harbor in 1981-1982 (prior to the study) may have removed
most of the mercury-contaminated sediment. No known source has contributed
mercury to the Inner Harbor since the dredging. The USEPA screening level of
1.0 mg/kg was exceeded only at Station 8. The lab detected 1.1 mg/kg of mercury
in the sediment.

Zinc concentrations found in the sediment of the Corpus Christi Inner Harbor are
exceptionally high. The USEPA screening level for zinc is 75 mg/kg. Station 9 had
zinc concentrations of 2100 mg/kg in the sediment. The source of the zinc apparently
is the wastewater discharge of ASARCO, Inc. opposite Station 9. Zinc concentrations
in the sediment have not changed much between the August 1982 and August 1973 surveys.
Data is compared in Figure 15. Highest zinc values for both surveys were at Station
9. .

The T-P concentration in sediment was highest near the discharge of the City of
Corpus Christi Broadway STP at Station 3. The Broadway STP was discharging 340
pounds of T-P per day, as compared to 373 total pounds of T-P in all other per-
mitted discharges.

0i1 and grease concentration in the sediment is depicted in Figure 29. The peaks
in the data at Stations 5 and 8 correlate well with drainage ditch data (see Figure
5, Non-point Sources overlay). Urban and industrial storm water runoff are major
sources of oil and grease in the sediment other than oil spills.

Pesticide in Sediment

Pesticide analyses of sediment samples collected at Navigation Bridge (Station 8)
are shown in Table 1&. No pesticides
were detected in the sediment. Review of routine monitoring data indicate no
pesticide contamination in the sediments at this location during the last four
years.

Polychlorinated biphenyls (PCBs) were detected in the sediment sample at Station
8 at a concentration of 83 ug/kg (detection limit is 30 ug/kg).

PCBs are relatively non-biodegradable and are fat-soluble, thus they tend to
accumulate in fatty tissues of organisms. Review of routine monitoring data
indicate persistent PCB contamination of Inner Harbor sediments at Station 8.

We have detected PCBs in every sediment sample collected at this location over

the past six years. PCB concentrations have ranged between 43 ug/kg and 417 ug/kg.

Possible sources of PCBs in the Corpus Christi Inner Harbor include, but are
not limited to :

1) Release of domestic and industrial wastewater;
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2) Spills;

3) Improper disposal of solid wastes containing transformers, capacitors,
hydraulic fluids, etc.

In 1970, the USEPA eliminated all usés of active or inactive ingredients of PCBs
as a pesticide. PCBs are now used principally in transformers.

Recent maintenance dredging (1980-1981) of the entire reach of the Corpus Christi
Inner Harbor was expected to reduce concentrations of contaminants (i.e., heavy
metals, pesticides, PCBs, etc.) in the sediments. The heavy metals-in-sediment
data discussed earlier in this report and PCB data indicate this reduction of pol-
lutants has not occurred.

Biological Analyses -

Benthos

We collected benthic macroinvertebrate data at six of the survey stations (see
Table 13). A total of eighteen species were identified, representing four phyla
of the animal kingdom. Eight species of polychaete annelids and five species of
mollusks were identified, as well as two nemertean worms and three arthropod
crustaceans.

The majority of these species (13) were collected at the Corpus Christi Bay
Station at Corpus Christi Ship Channel Marker 62 (2481.01). Number of species
then drops progressing into the Corpus Christi Inner Harbor. Only four species
were collected within the confines of the Corpus Christi Inner Harbor. This
condition correlates well with past benthic macroinvertebrate data collected in
the bay and harbor.

Benthic macroinvertebrate diversity at the Corpus Christi Bay Ship Channel

Marker 62 monitoring station is consistently good, with the exception of samples
collected after maintenance dredging (see SMN data files). Benthic macroinverte-
brate diversity in the Corpus Christi Inner Harbor however has been consistently
poor (see SMN data files). Over the past six years, we have monitored benthic
macroinvertebrate populations at the Corpus Christi Inner Harbor Navigation 1lift
bridge (2484.02). Samples collected in 1976, 1977 and 1978 yielded no benthic
macroinvertebrates. Samples collected in 1979 and 1980 contained two species of
polychaete annelids, Streblospio benedicti and Capitella capitata and one bivalve
mollusk, Mulinia lateralis. No benthos data were collected in 1981 at this )
sampling station. 1In 1982, as can be seen in Table 13, no benthic macroinvertebrate
organisms were collected at the Navigation bridge sampling station, but four
species were collected at two other Corpus Christi Inner Harbor sampling points.
These were the polychaetes Streblospio benedicti and Paraprionospio pinnata, and
the bivalves Mulinia lateralis and Chione sp. These four organisms are quite
common to the Corpus Christi Bay system, in fact Paraprionospio pinnata and
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Mulinia lateralis are probably the two most common organisms collected in
several of the bay systems along this portion of the Texas coast. Streblospio
benedicti on the other hand is quite common to ecotonal areas where fresh and
salt waters merge. It is also abundant in estuarine areas with organic loading
(i.e., sewage treatment plant outfalls and storm drains, etc.).

The paucity of benthic biota in the Corpus Christi Inner Harbor reflects the
conditions existing there. These include, but are not limited to, limited water
circulation, periodic maintenance and dredging operations, ship traffic, organic
decomposition, low dissolved oxygen concentrations and channel depth. Heavy metals
concentrations in the sediments also may act to curtail establishment of many
benthic species.

Review of Monitoring Data - We requested a selective data computer report of

routine TDWR monitoring data for Station 2 (2481.05), Station 6 (2484.01),

Station 8 (2484.02), and Station 15 (2484.03) (see the Appendix). We requested data
which included those parameters used to determine compliance with existing water
quality standards for Segment 2484, Corous Christi Inner Harbor.

Survey Station 2, CMS #2481.05, water quality standards are those for Corpus
Christi Bay (Segment 2484). Corpus Christi Bay has a dissolved oxygen standard

of not less than 5.0 mg/1. A review of the data for this station (in the Appendix)
indicated no violations for dissolved oxygen at depths of 1 foot. The dissolved
oxygen falls below the standard only at depths below 10 feet, however, these are
not considered water quality standard violations.

The Corpus Christi Inner Harbor has a dissolved oxygen standard of not less than
3.0 mg/1 for surface water. A review of data provided in the selective data
retrieval for dissolved oxygen shows that only one dissolved oxygen violation
has occurred. This dissolved oxygen violation occurred on August 1, 1974 at
Station 2484.03 (Survey Station 15). Since that time we have not been aware of
any dissolved oxygen violation of surface water standards at any of the routine
monitoring stations or special studies stations.

The dissolved oxygen data indicate a trend of lower dissolved oxygen values

present in the bottom waters. Although this condition was found during the sur-

vey of August 8-14, 1982, the magnitude of the dissolved oxygen decline is not

as great as in the past. Review of dissolved oxygen data also indicate some

very high dissolved oxygen values for surface water. There is no standard for
maximum dissolved oxygen, but values in excess of 100% saturation are not considered
good.

Dissolved oxygen saturation will vary with temperature and salinity of the water.
Generally, values above 10 mg/1 are in excess of 100% saturation for the waters
in the Inner Harbor. Our data indicate values as high as 16.9 mg/1 have been
found in the Inner Harbor. Data show that the average dissolved oxygen for the
stations in the selective data report ranged from 6.5 mg/1 to 6.9 mg/1. This
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average for dissolved oxygen indicated good water quality. The Inner Harbor
(Port of Corpus Christi) has been called one of the cleanest ports in the world.
This dissolved oxygen average for an industrial, man-made, dead-end channel
helps support that statement.

A11 values for pH at Stations 2, 6, 8 and 15 at all depths are within water
quality standards of 6.5 to 9.0 for Segment 2481 and 2484.

A review of tenmperature data for Stations 2, 6, 8 and 15 does not show any
temperature vio]ationg for gater quality standards. The water quality standard
for temperature is 95°F (35°C) for Segments 2484 and 2481.

Data for total coliforms (TOC), total phosphorus, ammonia nitrogen and nitrate

nitrogen are also contained in the selective data retrieval. These numbers were
used to compare with data collected during this survey.

CONCLUSIONS AND RECOMMENDATION

Water quality in the Corpus Christi Inner Harbor, Segwent 2484, has improved
since the study of August 10, 1973 was conducted. The improved water quality
is attributed to reduced loading to the Inner Harbor from wastewater sources
and renioval of some contaminated sediments in the bottom of the harbor. Sedi-
ments in the Inner Harbor are still contaminated with heavy metals, organics
and PCBs. Due to the contaminated nature of the sediments in the Inner Harbor,
District 12 recommends that during future dredging of the Inner Harbor the TDWR
require that dredged material be contained in leveed settling 1dgoons, with
decantation back to the Inner Harbor.
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August 10, 1982.

. Table 1. Discharges into Corpus Christi Inner Harbor.
Total
% of % of % of (1bs/day, % of
Permit Flow BOD, Total COD Total NOD Total 8005 & Comb. Ammonia Nitrate
Discharger No. (mgd) (1b§/day) BOD. (1bs/day) COD (1bs/day) NOD  COD”& NOD) Total (lbs/day) (1bs/day)
City of Corpus Christi, 10401-05 P 10.0 3753
Broadway STP E 8.5 1205 63.6 7727 54.2 3555 81.6 12487 61.3 780 213
Southwestern Refining Co., Inc. 00457-1 P Report 584 4379
E 1.32 99 5.2 561 3.9 2.5 A 662.5 3.3 0.5 198
Chainplin Petroleun Co. 00467-1 P 8.0 2193 17123
E 2.578 172 9.1 2472 17.3 392 9 3036 14.9 86 8.4
American Chrome & Chemicals, Inc. 00349 P Report
: E 7.5 62.6 3.3 1438.6 10.1 142.6 3.3 1643.8 8.1 31.2 1.3
Coastal States Petroleum Co. 0465 P Report 752 8492 ‘
£ 2.29 248 13.1 1356 9.5 252.6 5.8 1856.6 9 55 573
Asarco, Inc. 00531 P 1.5
E .636 133 .9
Corpus Christi Petrochemical Co. 2075 P Report 240 2556
E 4N 58 3 264 1.9 7.2 .2 329.2 1.6 1.6 22.3
E1 Paso Products Co. 02318 P Report 22 121
E .0009 .2 -- 3.4 -- 3 -- .66 <.0002
Sabre Refining Co. 1909 P Report 282 2490
E .0528 1.3 .1 35 .2 .6 -- 36.9 .2 14 .9
KOCH Refining Co. 00531 P 932 6681 392
. E .852 50 2.6 270 1.9 3.2 -- 323.2 1.6 7 .4
TOTAL P 875.8 41842 392
E 1896.1 14260 4358.7 20375.2 955.8
P = Permitted
£ = Effluent measured value
*Permit Violations
Past Survey 1968 thru 1970 27690 éapprox. valuel
Data Aug. 1973 Survey 3414. 3094.39 21621 5113.4
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Table 1. Discharges into Corpus Christi Inner Harbor. August 10, 1982. (CONTINUED)
Permit Nitrite T-PO TSS Lab Cl,Res. Eemp.
Discharger No. (Vbs/day) (lbs’day) (1bs/day) pH (1§/1) F
City of Corpus Christi, 10401-05 P 3753 6.0-9’.0 1.0
Broadway STP E 42 340 2127 7.2 1.7 83
Southwestern Refining Co., Inc. 00457-1 P 584 6.0-9.0 98
E .5 3.6 * 704.5 7.6 85
Champlin Petroleum Co. 00467-1 P 1925 6.0-9.0
E 1.1 16.1 215 7.4 86
American Chrome & Chemicals, Inc. 00349 |4 6.0-9.0 107
E 5 5 1313.5 7.8 82.3
Coastal States Petroleum Co. 0465 P 895 6.0-9.0
E 5.2 6.3 497 7.5
Asarco, Inc. 00531 P 100
E 87.8
Corpus Christi Petrochemical Co. 2075 P 313 6.0-9.0
E 1.85 1.2 41 8.2
E1 Paso Products Co. 02318 P ' 49 6.0-9.0
E 1 .025 2 7.3
Sabre Refining Co. 1909 4 191 6.0-9.0
E .4 .14 <5 .
KOCH Refining Co. 00531 P 641 6.0-9.0 105
£ < .2 .9 n 7.5 87.8
TOTAL p 8351
€ 56.2 373.3 497
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Sample Type

Time

Flow, Sewage, MGD

Flow, Industrial, MGD

pH

Conductivity

Total Suspended Solids, mg/1

Fixed Suspended Solids

Volatile Suspended Solids

Total Residue

Settleable Matter

Hardness

BOD

cop o

Temperature F

D.0. mg/1

Turbidity, JTU

P. Alkalinity

T. Alkalinity

Chlorides, mg/1

Sulphates

T-PO

NH,-f

NOZ-N

NO;-N

Cadintum, mg/1

Mercury

Selenium

Zinc

0il1 & Grease

Total Coliform

Fecal Coliform

Chlorine Residual

Chromium

COD Load 1bs./day

NH, Load 1bs./day

aoﬁs Load 1bs./day
% of Total

BODult Load 1bs./day

*Pernit Violation

Table 1A. Discharges to Corpus Christi Inner Harbor. August 20, 1973.

C.C. Broadway STP Nueces Bay Southwestern Champlin . Oak Park
WCO 10401-05 Boulevard Ditch WCO 00457 WCO 00467 Avenue Ditch
Permitted Effluent Permitted Effluent Permitted Effluent Permitted Effluent Pernitted Effluent
Grab Grab Grab Grab Grab
1500 1445 1400 1045 1000
15.00 10.0 No. meas. Flow None None
No. meas. Flow 3.0 0.5 0.773 0.79 0.2
7.2 8.4 6.0-9.5 8.4 5.5-9.5 8.75 8.7
2368 7840 60 3780 4420 2400
30 28 n 48 21 <10
2 9 7 7
26 2 50 41 14
296 1080 431 500 275
30 25 3.5 35 25 30 15 3.5
90 50 180 120 300 65 <20
87 89 95 89 105 86 87
2.7 6.9 >2.0 7.9 >2.0 5.5 5.7
40 10 100 40 12
0 2 0 0 0
176 196 150 98 86
470 1770 680 1020 570
152 482 420 273 64
23.8 3.9 1.1 0.96 0.39
n 0.1 17.8 - 0.6 0.1
2.3 0.08 2.6 <0.05 <0.05
<0.3 1.0 0.3 <0.3 <0.3
*0.02 <0.01 <0.01 * .02 <0.01 * .02 <0.01 <0.01
*0.005 0.001 0.0007} * .005 0.0006 | * .005 0.0006 0.0006
*0.02 < 0.001 0.001 * .02 0.013 * .02 0.006 <0.001
*5.0 0.1 0.1 *5.0 0.1 *5.0 0.1 <0.1
130 9100 3000
10 560 150
*5.0 0.6
1.0
7506.00 500.40 . 428.26
4183.34 338.47 18.03
3753.00 2085.00 875.7 104.25 193.40 98.83 5.84
61.2 3.05 2.90
2606.25 30.31 123.54
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Sample Type

Time

Flow, Sewage, MGD
Flow, Industrial, MGD

pH
Conductivity
Total Suspended Solids, mg/1
Fixed Suspended Solids
Volatile Suspended Solids
Total Residue

Settleable Matter

Hardness
gOD

0D

Temperature °F

D.0., mg/1

Turbidity JTU

P. Alkalinity
T. Alkalinity

Chlorides, mg/1

Sulphates
T-PO
NH,-
NO3-N
NOZ-N
Caamium
Mercury

Selenium

Zinc

0il & Grease
Total Coliform
Fecal Coliform
Chlorine Residual
Chroufum

COD Load 1bs./day
NH, Load 1bs./day
8035 Load 1bs./day

% of Total

BOnult Load 1bs./day
*Permit Violation

Table 1A. Discharges to Corpus Christi Inner Harbor. August 20, 1973. (CONTINUED)
ASARCO PPG Industries Coastal States Drain Ditch at Howell Hydrocarbon
WCO 00314 WCO 00349-01 WCO 00465 Heldenfels WCO 01037
Permitted Effluent Perwitted Effluent Permitted Effluent Permitted Effluent Permitted Effluent
Grab Grab Grab Grab Grab
1030 0915 0930 1115 1000
<0.1% None -- None
1.5 1.1 100 81.0 6.5 1.9 — 0.972 Variable/rain <10 gpn
6.0-10.5 9.5 7.6 5.5-9.5 8.0 4 7.2 7.2
6110 60,368 4290 o 4758 2080
30 <10 No. specs. 53 17 B 14 26
33 2 ] 9 7
20 15 kot 5 19
52,000 -
2180 5320 390 2 465 215
3.0 3 40 15 = 9.5 30
160 <20 35 300 60 < 60 225
110 92 107 102 100 87 8 88 87
0.0 5.7 >2.0 5.9 s 5.9 0.9
5 50 35 7 58 120
10 0 0 = 0 0
26 156 22 o 46 80
4000 130 29,000 15,700 20,000 780 ] 920 456
6000 2300 3,000 2,150 2,500 432 (=4 432 93
1.1 . 0.23 6.3 @ 5.9 -0.67
0.7 1.6 7.0 3 6.7 0.2
<0.05 <0.05 1.55 > 1.45 <0.05
<0.3 0.3 52 £ 47 <0.3
0.35 0.025 *.02 <0.01 *.02 <0.01 ~ <0.01 *.02 <0.01
0.005 0.0026 *.005 0.033 *,005 0.008 0.0016 *.,005 <0.005
0.10 0.53 *.02 0.003 *.02 0.084 0.074 *.02 <0.001
6.0 0.3 *5.0 <0.01 *5.0 <0.1 <0.1 *5.0 0.3
4.4 None 23.5460.8
confluent non-coli .
<2
<183.48 950.76
29.28 505.80
27.52 None Net 2168.4 237.69 (77.01) <3.6
0.80 6.96 ‘
34.40 297.11 <4.5
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Sample Type

Tiwe

Flow, Sewage, MGD

Flow, Industrial, MGD

pH

Conductivity

Total Suspended Solids, mg/1

Fixed Suspended Solids

Volatile Suspended Solids

Total Residue

Settleable Matter

Hardness

BOD

coD o

Temperature F

0.0. mg/1

Turbidity JTU

P. Alkalinity

T. Alkalinity

Chlorides mg/1

Sulphates

T-PO

NH-f

NOZ-N

NOS-N

Caamium, wmg/1

Mercury

Selenium

Zinc

0i1 & Grease

Total Coliform

Fecal Coliform

Chlorine Residual

Chromium

COD Load 1bs./day

NH., Load 1bs./day

803 Load 1bs./day
% of Total

BODy1t Load 1bs./day =
*Pernit Violation

Loading Calculation

BOD,y¢ = BOD5 + 0.8
3414.36 + 0.8

4267.95 1bs./day

Table 1A. Discharges to Corpus Christi Inner Harbor. August 20, 1973. (CONTINUED)
CPC International - WCO 00358 Suntide
Page 1 Page 2 Page 4 WCO 00531 TOTALS
Permitted Effluent  Permitted Effluent ; Permitted Effluent Permitted Effluent Permitted Effluent
t
Grab ' Grab H Grab Grab
1545 X 1350 ' 1415 0930
None None . None None , 0.075 0.085 2% <16.149 10.085
7.5 5.35 . 0.5 0.382 1 None None 3.7 1.008 123.473 92.044
7.4 ! 5.0-8.0 7.7 : 7.5 5.5-9.5 7.2
47,880 ! 2877 ' 1001 . 2304
46 {50 278 ' 30 15 50 61
32 ! 29 ! 2 34
14 : 249 ) 13 27
* 8000 )
P !
4370 ! 85 1 202 225
8.5 , 50 125 1 30 12 50 8.5
40 v 75 410 ! <20 290 50
105 97 ' 100 107 \ 91 105 86
6.5 | 2.7 ) 3.7 6.1
15 325 ' 60 90
0 1 0 1 0 0
120 : 462 ! 120 82
12,520 | 4000 435 ! M 20,000 390
1900 + 1000 267 : 74 3,000 266
0.46 100 i 1.1 5.2
<0.1 , 0.7 ! <0.1 0.2
<0.05 , < 0.05 : 0.06 <0.05
<0.3 < 0.3 N 0.4 4.7
*0.02 0.05 '  *0.02 <0.01 | *0.02 -- *0.02 <0.01
*0.005 0.006'  *0.005 0.0036 1+ *0.005 0.0016 *0.005 0.0016
*0.02 0.001 !  *0.02 < 0.000 } *0,02 0.01 *0.02 0.018
*5.0 0.2 : *5.0 0.2 : *5.0 <0.02 *5.0 0.2
] ] .
1 ' 2
: : 278
\ 1 210 2.1
! 1
1784.76 : 1306.21 . <1418 420.31 13094.39
<20.35 | 10.17 | <0.3 7.67 5113.41
379.26 ) 208.5 398.24 . 18.77 8.51 1542.9 71.46 8760.67 3414.36
11.12 1.67 | 0.24 2.09 100.03
474.07 3 497.80 | 10.63 89.32 4267.95
CoD = (0.5)'(CODEFFLUENT) NOD = (4.56)-(NH3 NEFFLUENT) TOTAL OXYGEN = 15,928.56 1bs./day

PART

"

(0.5)(13,094.39)
6547.20

= 5113.41

DEMAND (approximate)




DRAINAGE DITCHES' WATER QUALITY
CORPUS CHRISTI INNER HARBOR STUDY
(Samples Collected August 9, 1982)

TABLE 2

DITCH 1 DITCH 2 DITCH 3 DITCH 4

SEE MAP SEE MAP SEE MAP SEE MAP
PARAMETER DS1 DS2 DS3 DS4
pH (units) 7.4 7.3 7.2 7.2
T-Phosphorus (mg/1 as P) 1.1 0.89 0.73 2.0
0-Phosphorus (mg/1 as P) - 0.22 0.23 0.28 0.21
Ammonia-N (mg/1 as N 0.30 0.26 0.13 0.13
Nitrate-N (mg/1 as N) 0.87 0.45 0.57 0.90
Nitrite-N (mg/1 as N) 0.09 0.05 0.08 0.05
TSS (mg/1) 200 210 . 125 606
COD (mg/1) - 189 153 69 - 158

BOD5 (mg/1)

*Interference

*
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1 CERTIFY THAT THIS IS AN OFFICIAL
RECORDS ON FILE AT THE NATICNAL CLIMAT

noa

NATIONAL OCEANIC AND
ATROSPHERIC AOMINISIRATIO

‘//[IVIROIHIIIAI OATA AND /NATIONAL CLIMATIC CEMIER
INFORRATION SERVICE

DATA IN COLS 6 AND 12-15 ARE BASED ON 7 OR MQRC OBSERVATIONS
AT 3-HOUR INTERVALS. RESULTANT RIND IS THE VECTGR SUM OF WIND
SPEEDS AND DIRECTIONS DIVIDED BY THE NUMBER OF OBSERVATIONS.
ONE OF THREE WIND SPEEDS 15 GIVEN UNDER FASTEST MILE: FASTEST
MILE - HIGHEST RECORDED SPEED FOR WHICH A MILE OF WIND PASSES
STATION [DIRECTION IN COMPASS POINTS). FASTEST OBSERVED ONE
MINUTE WIND - HIGHEST ONE MINUTE SPEED IDIRECTION IN TENS OF
DEGREES). PEAK GUST - WIGHEST INSTANTANEGUS WIND SPEED (A /

APPEARS IN THE DIRECTION COLUMN). ERRORS WILL BE CORRECTED
SNg ?2:??35 IN SUMMARY DATA WILL BE ANNOTATED IN THE ANNUAL
usL N.

PUBLICATION OF THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION, AND 1S COMPILED FROM
1C CENTER, ASHEVILLE, NORTH CAROLINA, 28801,

2 oy ot
ACTING DIRECTOR

ASHEVILLE, NORTH CARCLINA MATIONAL CLIMATIC CENTER
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OBSERVATIONS AT 3-HOUR INTERVALS

%UG 1992 1294

CEILING: UNL INDICATES UNLIMITED

WIND DIRECTION: OIRECTIONS ARE THOSE FROM WHICH TKE WIND BLONS, INDICATED IN VENS OF DEGREES
FROM TRUE NCRTH: 1.E., 09 FOR EAST, 18 FOR SOUTH, 27 FOR WEST, AN ENTRY OF
00 INDICATES CALM

SPEED: THE FASTEST GBSERVED AVERAGE ONE-MINUTE VALUE, EXPRESSED IN KNOTS {MPH:KNOTS X 1.15),
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HOURLY PRECIPITATION (WATER EQUIVALENT IN INCHES) T
o A.M. HOUR ENDING AT P.M. HOUR ENDING AT »
Stef213falslel7lslorofnfr2ffri2]3[a]s]e]{7]8]9]10]11]12]5
1 1
2 2
. .
5 5
b b
1 I 1 1
8 J31] .07 .02 .06] T 1 1 8
9 I .01 101 1 1 T T 9
10 10
11 1
12 12
13 13
14 14
15 15
16 16
11 17
18 18
19 19
20 1 .01 20
Pl N
2 22
23 23
4 b1
25 I I 1 25
26 26
21 21
28 28
29 29
30 30
kil 3t
MAXTMUM SHORT DURATION PRECIPITATION
TIME PERIOD (MINUTES) 5 10 ] 1520 ] 30 45 | 60 | 80 | 100 § 120 | 150 | 180
PRECIPITATION (INCHES) |00.12]00.20/00.24/00.29|00.33|00.35[00.42]00.43}00.45{00.46]00.47/00.49
ENDED: DATE 08 08 08 08 08 08 08 08 08 08 08 06
ENDED: TIME 1450 | 1455 ] 1500 | 1505 | 1515 | 1515.] 1515} 1535 | 1555 | 1615 | 1645 | 1715
THE PRECIPITATION AMOUNTS FOR THE INODICATED TIME INTERVALS WAY OCCUR
AT ANY TINE OURING THE MONTH, THC TINE INDICATED IS THE €MDING TINE
OF THE INTERVAL. OATE AND TINE ARE NOT ENTERED FOR TRACE AMQUNTS.
SUBSCRIPTION PRICE AND OHDERING INFORMATION AVAILABLE FROM:
THE NATIONAL CLIMATIC CENTER, FEDERAL BUILDING, ASHEYILLE M.C. 28801 CORPUS CHRIST!, TEXAS
ATIN: PUBLICATIONS USCONM - MOAA - ASHEVILLE, WC 300

U.S. DEPARTMENT OF COMMERCE AN TQUAL OPPORTUNITY ENPLOYER
NATIONAL CLIMATIC CENTER .

FEDERAL BUILDING

ASHEYILLE, N.C. 28801
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Table 4. Physical and Chemical Field Measurements.

Corpus Christi Inner Harbor, August 10, 1982.

Station Depth TS'"p . D.0. pH Cond. Tsmp . D.O. pH Cond. Tsmp. D.0O. pH Cond.
No. ft. Tive (7C) (mg/1) (units)  (wnhos/cm) Time (°C) (mg/1)  (units)  (pwhos/cm) Time (°C) (mg/1)  (units)  (uwhos/cm)
1 1 0834 27.7 6.2 7.9 57700 1354 28.1 6.4 7.9 58000 1923 28.5 7.4 8.0 57500

10 0834 27.7 6.1 7.9 57900 1354 28.0 6.1 7.9 58000 1923 28.5 6.6 8.0 57500
20 0834 27.7 5.3 7.9 58000 1354 27.9 5.8 7.9 58000 1923 28.3 5.7 7.9 57600
30 0834 27.8 5.7 7.9 58400 1354 27.8 5.4 7.9 58000 1923 28.1 5.7 8.0 57900
40 0834 27.9 4.7 7.8 60300 1354 27.9 4.8 7.9 58900 1923 28.1 5.0 7.9 59200
2 1 0815 27.9 6.0 7.9 55400 1340 28.0 5.7 7.8 56300 1905 28.6 8.5 8.0 53200
10 0815 28.1 4.9 7.9 55900 1340 28.0 5.3 7.9 56600 1905 28.4 6.6 8.0 55100
20 0815 28.3 4.6 7.9 56400 1340 28.2 4.1 7.8 58900 1905 28.4 4.0 7.8 57400
30 0815 28.4 4.0 7.8 58300 1340 28.2 4.0 7.8 59000 1905 28.3 4.0 7.8 57900
40 0815 28.3 3.3 7.7 58500 1340 28.2 4.1 7.8 59200 1905 28.2 3.7 7.8 59300
3 1 0810 28.1 5.1 7.8 55600 1333 28.4 4.9 7.8 56200 1900 28.6 6.8 8.0 54600
10 0810 28.2 4.8 7.9 55800 1333 28.4 4.6 7.8 56300 1900 28.7 5.3 7.9 55500
20 0810 28.3 4. 7.8 56300 1333 28.4 4.4 7.8 56300 1900 28.6 3.7 7.8 56700
30 0810 28.4 3.6 7.8 58200 1333 28.4 3.8 7.8 57700 1900 28.4 3.3 7.8 57700
40 0810 28.3 3.6 7.8 59900 1333 28.3 3.6 7.8 59000 1900 28.3 3.4 7.8 58700
4 1 0804 28.2 4.3 7.9 55300 1328 28.4 3.8 7.8 56600 1855 28.9 6.2 7.9 54300
10 0804 28.4 4.1 7.9 55600 1328 28.5 3.8 7.8 56700 1855 28.8 5.4 7.9 55900
20 0804 28.4 3.9 7.9 56200 1328 28.5 3.2 7.8 58100 1855 28.7 4.2 7.8 56400
30 0804 28.4 3.4 7.8 58000 1328 28.3 3.0 7.8 58100 1855 28.5 3.4 7.8 57600
40 0804 28.3 3.2 7.8 59300 1328 28.3 3.2 7.8 58400 1855 28.3 3.0 7.8 58600
5 1 0800 28.2 4.7 7.8 55000 1323 28.4 4.1 7.8 56300 1850 29.2 6.0 7.9 55300
10 0800 28.4 4.1 7.9 55800 1323 28.5 3.9 7.8 56600 1850 28.9 5.4 7.9 55800
20 0800 28.5 3.7 7.8 56900 1323 28.4 3.5 7.8 57200 1850 28.7 4.3 7.9 5€400
30 0800 28.4 3.5 7.8 58100 1323  28.4 3.4 7.8 57700 1850 28.5 3.4 7.8 57400
40 0800 28.3 3.4 7.8 59400 1323 28.3 3.4 7.8 57700 1850 28.4 2.8 7.8 58600
6 1 0755 28.1 4.7 7.9 55100 1320 28.4 4.9 7.8 57000 1846 29.1 5.4 7.9 55500
10 0755 28.2 4.5 7.9 55300 1320 28.4 3.7 7.8 57200 1846 29.0 5.3 7.9 55900
20 0755 28.4 4.0 7.9 56800 1320 28.4 3.6 7.8 57200 1846 28.6 3.6 7.8 56600
30 0755 28.4 3.2 7.8 58500 1320 28.4 3.6 7.8 57300 1846  28.5 3.3 7.8 57200
40 0755 28.2 2.9 7.8 59300 1320 28.4 3.4 7.8 57500 1846 28.4 3.1 7.8 57900
7 1 0750 28.2 5.5 7.9 55300 1314 28.6 5.3 7.9 55700 1841 29.0 5.9 7.9 56000
10 0750 28.3 4.7 7.9 55500 1314  28.6 4.8 7.8 55800 1841 28.9 4.9 7.9 55900
20 0750 28.6 3.4 7.8 56700 1314 28.5 3.7 7.8 56000 1841 28.9 4.4 7.9 56200
30 0750 28.5 3.2 7.8 58500 1314 28.5 3.2 7.8 57200 1841 28.6 3.1 7.8 56900
40 0750 28.3 2.9 7.8 59300 1314 28.3 2.8 1.7 58400 1841 28.4 2.6 7.8 58600
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Table 4 (Continued)

Station Depth Tgmp. D.0. pH Cond. Tsmp. D.0. pH Cond. Tsm . Db.o. pH Cond.
No. ft. Time  (°C) (ing/1) (units)  (wahos/cw)  Tiwe C) (mg/1)  (units) (pmhos/cm) Time Cg (mg/1)  (units)  (umhos/cu)

8 1 0744 28.4 4.7 7.8 55700 1306 28.7 5.4 7.9 55700 1835 29.2 6.4 8.0 55900
10 0744 28.6 4.0 7.8 55800 1306 28.6 4.3 7.8 55800 1835 29.0 4.9 7.9 56000

20 0744 28.6 3.5 7.8 56200 1306 28.5 3.4 7.8 56600 1835 28.7 3.4 7.8 56200

30 0744 28.6 3.0 7.8 57700 1306 28.5 2.9 7.8 57400 1835 28.6 3.0 7.8 56800

40 0744 28.3 2.7 7.7 58900 1306 28.4 2.6 7.7 58200 1835 28.5 2.4 7.8 58300

9 1 0739 28.2 4.9 7.8 54900 1303 28.7 4.7 7.8 55900 1831 29.1 5.9 8.0 55000
10 0739 28.6 3.6 7.8 55900 1303 28.7 3.8 7.8 56200 1831  29.1 5.6 7.9 55700

20 0739 28.7 3.0 7.8 57100 1303 28.6 3.3 7.8 56600 1831 29.0 3.5 7.8 56300

30 0739 28.5 2.9 7.8 58400 1303 28.6 3.1 7.8 56900 1831 28.6 2.7 7.8 57200

40 0739 28.4 2.7 7.7 59000 1303 28.5 2.7 7.7 58200 1831 28.5 2.5 7.8 57900

10 1 0733 28.4 4.6 - 7.8 55400 1300 28.6 4.5 7.9 55700 1826 29.1 5.8 7.9 55500
10 0733 28.6 4.0 7.8 55500 1300 28.6 3.8 7.8 55700 1826 29.0 4.9 7.9 55700

20 0733 28.5 3.7 7.8 55600 1300 28.5 3.2 7.8 56000 1826 28.9 4.1 7.9 55900

30 0733 28.6 2.8 7.8 56800 1300 28.5 2.6 7.7 57300 1826 28.7 2.8 7.8 56900

40 0733 28.4 2.5 7.7 58700 1300 28.5 2.4 7.7 58000 1826 28.6 2.3 7.8 57700

n 1 0727 28.5 4.8 7.8 55200 1253 28.7 4.3 7.9 55500 1822 29.1 5.5 7.9 55300
10 0727 28.5 4.1 7.8 55300 1253 28.7 3.6 7.8 56000 1822 29.1 5.2 7.9 55600

20 0727 28.5 3.3 7.8 55800 1253 28.6 3.0 7.8 56500 1822 29.0 4.4 7.9 56000

30 0727 28.7 2.6 7.7 57400 1253 28.6 _ 2.8 7.8 56800 1822 28.8 2.8 7.8 56700

40 0727 28.4 2.1 7.7 58400 1253 28.6 2.2 7.7 58000 1822 28.7 2.2 7.7 57800

12 1 0723 28.5 4.9 7.8 55100 1248 28.6 4.7 7.9 55500 1817 29.2 4.9 7.9 55600
10 0723 28.5 4.2 7.8 55100 1248 28.8 4.0 7.8 55500 1817  29.1 4.6 7.9 55800

20 0723 28.8 2.8 1.7 56400 1248 28.7 3.2 7.8 55800 1817 29.0 3.4 7.8 56100

30 0723 28.7 2.4 7.7 57500 1248 28.6 2.8 7.8 56500 1817 28.8 2.7 7.8 56700

40 0723 28.6 2.3 7.7 57900 1248 28.6 2.1 7.7 57500 1817  28.7 2.0 7.8 57000

13 1 0717 28.3 5.3 7.8 54600 1242 28.6 4.8 7.9 54700 1813  29.2 5.1 7.9 55500
10 0717 28.4 4.3 7.8 55100 1242 28.6 3.6 7.8 55600 1813  29.2 4.8 7.9 55600

20 0717 28.5 3.6 7.7 55900 1242 28.7 3.0 7.8 56200 1813  29.1 4.4 7.9 55700

30 0717 28.7 2.6 7.7 57100 1242 28.7 2.7 7.8 56500 1813 28.8 2.8 7.8 56100

40 0717 28.6 2.0 7.6 58200 1242 28.6 2.3 7.7 57400 1813  28.7 1.8 7.7 57300

14 1 0711 28.4 5.1 7.7 55000 1239 28.6 5.3 7.9 55100 1809 29.3 6.0 7.9 55300
10 0711 28.4 4.8 7.7 54800 1239 28.6 4.7 7.9 55500 1809 29.2 5.4 7.9 55400

20 0711 28.8 2.8 7.6 56500 1239 28.6 3.7 7.8 55800 1809 28.9 3.8 7.9 55900

30 0711 28.7 2.6 7.6 57000 1239 28.7 2.8 7.8 56600 1809 28.7 2.7 7.8 56500

40 0711 28.6 2.0 7.6 57900 1239 28.6 1.6 7.7 57700 1809 28.7 2.1 7.8 57200

15 1 0654 28.4 6.6 7.7 55000 1228 28.7 4.3 7.8 55800 1802 29.2 5.7 8.0 55500
10 0654 28.4 5.1 7.6 55500 1228 28.7 4.2 7.9 55800 1802 29.2 5.7 7.9 55600

20 0654 28.5 4.1 7.6 55900 1228 28.7 3.3 7.8 55900 1802 29.1 5.4 8.0 55600

30 0654 28.6 3.3 7.6 56200 1228 28.7 3.2 7.8 56000 1802 29.0 3.2 7.8 56200

40 0654 28.7 2.2 7.6 57100 1228 28.7 2.8 7.8 56500 1802 28.7 2.8 7.8 56500
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Table 5. Chemical Analysis of Water. Corpus Christi Inner Harbor. August 10, 1982.

T0C T. Alk. T-Phos. 0-Phos. NH.-N NO.-N NO,-N Chlorophyll Pheophytin

Station  Depth (mg/1 TSS  VSS  Cond. Chloride Sulphate (mg/1  pH (ng/1  (mg/1  (m3/1 (ng/1 (wB/1 BOD, A A
Time  No. Ft. asC) (mg/1) (mg/1) (wmhos/cm) (mg/1)  (mg/1)  as CaCO,)} (units) as P) asP) as N) as N} as N) (mg?l) {1ng/1) (mg/1)
0834 1 1 5 28 <10 50500 18200 2700 119 8.0 0.07 <0.01 <0.05 <0.03 <0.03 2 <0.005 <0.005
0835 1 38 5 148 32 51700 19100 2700 144 7.8 0.20 <0.01 0.06 0.05 <0.03
0905 2 1 6 33 10 46600 17100 2600 144 8.1 0.09 0.02 0.08 0.05 <0.03 2 <0,005 <0.005
0907 2 38 <5 76 21 50700 18900 2800 146 8.0 0.14 0.03 0.17 0.08 <0.03
0920 3 1 5 22 <10 48500 17700 2600 136 8.0 0.10 0.06 0.22 0.10 <0.03 2 <0.005 <0.005
0925 3 38 <5 330 250 49800 19000 2600 14 8.0 0.16 0.07 0.20 0.05 <0.03
1000 4 1 <5 10 <10 47600 17700 2600 143 8.1 0.08 0.06 0.22 0.12 <0.03 2 <0.005 <0.005
1005 4 38 5 44 <10 49600 18700 2700 146 8.0 0.12 0.04 0.21 0.07 <0.03
1025 5 1 5 25 <10 48600 18200 2800 14 8.0 0.06 0.05 0.20 0.12 <0.03 2 <0.005 <0.005
1030 5 38 <5 34 <10 50500 18700 2700 157 7.9 0.1 0.04 0.19 <0.03 <0.03
1055 6 1 <5 16 <10 48600 17700 2500 147 8.0 0.07 0.03 0.20 0.19 <0.03 2 <0.005 <0.005
1100 6 38 6 25 <10 50600 18900 2700 146 7.9 0.07 0.05 0.22 0.05 <0.03
1130 7 1 <5 15 <10 47700 17400 2600 14 8.1 0.06 0.04 0.18 0.10 <0.03 2 <0.005 <0.005
1135 7 38 5 18 <10 49600 18700 2700 141 8.1 0.07 0.04 0.21 0.04 <0.03
1210 8 1 6 21 <10 46600 16900 2600 151 8.0 0.08 0.03 0.18 0.87 <0.03 2 0.006 <0.005
1215 8 38 <5 24 <10 49000 18500 2700 146 7.9 0.07 0.05 0.22 0.07 <0.03
1420 9 1 <5 21 12 47000 18200 2700 146 8.2 0.05 <0.01 0.11 0.16 <0.03 2 0.01 <0.005
1425 9 38 3 37 16 50600 18700 2700 141 7.9 0.07 0.04 0.20 0.06 <0.03
1440 10 1 <5 3 14 49100 17800 2500 136 8.1 0.05 0.02 0.11 0.18 <0.03 3 0.01 <0.005
1445 10 38 6 25 <10 50600 18500 2600 300 8.0 0.08 0.05 0.21 0.08 <0.03
1450 1" 1 6 24 <10 48700 17700 2700 136 8.0 0.06 0.04 ° 0.13 0.12 <0.03 2 0.008 <0.005
1455 1 38 ) 28 <10 51200 18600 2700 168 7.9 0.06 0.05 0.23 0.04 <0.03
1510 12 1 5 29 <10 48700 18000 2700 114 - 8.0 0.06 0.02 0.12 0.09 <0.03 2 0.006 <0.005
1515 12 38 5 47 14 50600 18700 2700 141 7.9 0.06 0.05 0.22 0.04 <0.03
1530 13 1 5 41 n 48600 17900 2000 141 8.0 0.06 0.03 0.13 0.07 <0.03 2 0.01 <0.005
1535 13 38 <5 15 10 49800 18600 2500 141 7.9 0.07 0.06 0.24 0.04 <0.03
1550 14 1 6 n <10 48000 18000 2600 138 8.0 0.06 0.04 0.12 0.05 <0.03 2 0.008 <0.005
1555 14 38 <5 14 <10 48700 18000 2700 138 8.0 0.08 0.05 0.19 0.05 <0.03
1610 15 1 5 17 15 48700 17900 2600 141 8.0 0.06 0.03 0.12 0.04 <0.03 2 0.009 <0.005
1615 15 38 <5 28 " 49100 18000 2700 146 7.9 0.08 0.06 0.24 0.04 <0.03
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Table 6. Metals in water, Corpus Christi Inner Harbor. August 10, 1982.

Station Depth Arsenic Barium Cadmium Copper Chromium Iron Lead Manganese Mercury Nickel Silver Zinc

No. ft. (ug/1) (ug/1) (ug/1) (ug/1) {ug/1) (ug/1) (ug/1) (ug/1) (ug/1) (ug/1) (ug/1) (ug/1)
1 1 3 100 <5 10 48 500 80 20 <1 <30 <10 720
1 38 <2 80 <5 30 <20 2200 100 90 <1 <30 <10 330
2 1 6 130 <5 10 <20 410 60 <10 <1 <30 <10 10
2 8 4 < 100 <10 34 <20 960 < 50 60 1 <30 <10 96
3 1 8 <100 <10 13 <20 140 < 50 14 <1 <30 <10 21
3 38 8 <100 <10 26 <20 1100 < 50 78 <1 <30 <10 59
4 1 7 <100 <10 34 <20 140 < 50 20 <1 <30 <10 20
4 38 8 <100 <10 35 <20 650 < 50 46 <1 <30 <10 53
5 1 7 <100 <10 20 <20 170 < 50 18 <1 <30 <10 26
5 38 10 <100 <10 25 <20 540 < 50 48 <1 <30 <10 52
6 1 6 <100 <10 n <20 130 < 50 13 <1 <30 <10 27
6 38 5 <100 <10 30 <20 280 < 50 29 <1 <30 <10 53
7 1 8 <100 <10 13 <20 160 < 50 16 <1 <30 <10 32
7 38 10 <100 <10 27 <20 390 < 50 38 <1 <30 <10 59
8 1 12 <100 <10 13 <20 160 < 50 20 <1 <30 <10 36
8 38 9 <100 <10 29 <20 260 < 50 37 <1 <30 <10 61
9 1 10 <100 <10 12 <20 120 70 14 <1 <30 <10 32
9 38 7 <100 <10 36 <20 180 100 31 <1 <30 <10 75
10 1 8 100 <10 10 <20 110 90 21 <1 <30 <10 37
10 38 8 <100 <10 22 <20 140 50 31 1 <30 <10 55
1 1 4 130 <5 <10 <20 160 < 50 21 <1 <30 <10 26
n 38 6 <100 <5 25 <20 160 < 50 35 <1 <30 <10 78
12 1 6 <100 <5 <10 <20 150 < 50 17 <1 <30 <10 25
12 38 3 <100 <5 25 <20 120 70 43 <1 <30 <10 51
13 1 3 <100 <5 <10 <20 190 < 50 18 <1 <30 <10 20
13 38 <2 <100 <5 30 <20 140 70 35 <1 <30 <10 49
14 1 5 <100 <5 <10 <20 120 50 27 <1 <30 <10 17
14 38 2 <100 <5 20 <20 140 60 54 <1 <30 <10 43
15 1 2 <100 <5 <10 <20 140 50 30 <) <30 <10 20
15 38 3 <100 <5 20 <20 120 50 78 <1 <30 <10 47

USEPA - Quality Criteria for Water:

Criterion for domestic

water supply (health). 50 1000 10 1000 50 300 50 50 2.0 50 5000

Criterion for protection

of freshwater aquatic )

life. A XLCg, 100 1000 .1 XLCgq .05 .1 X LCgq )| XLCg, .1 X LCgq

Criterion for protec-

tion of marine aquatic .

life. 5 (bioassay) (biocassay) 100 .10 (bioassay) (bioassay) (bioassay)

Environmental Studies Board of Canada:

Guidelines for protec-

tion of marine aquatic

life. 50 1000 5 50 100 300 50 100 .10 100 5 100



TABLE 7

Summary of metals in water data from Texas Department of Water Resources
monitoring stations in estuaries including bays and tidal segments of rivers
and in the Gulf. Period covered is January 1975 through January 1979. Data
from the Basic Water Monitoring Program Stations and other monthly stations

in the Houston Ship Channel and Sea Rim State Park are excluded from this table.
This table is an addendum to Table 3 in Report No. SR-4.

Usual Limit of % Determinations

Number of Detection Below Limit of
Metal Determinations ug/1 Detection
Arsenic 48 10 60
Cadmium 64 10 64
Chromium (Total) 61 20 36
Copper 61 20 30
Iron 70 25 3
Lead 61 50 67
Manganese 62 20 5
Mercury 70 0.2 63
Nickel 47 20 32
Selenium 43 2 98
Silver 40 10 - 48
Zinc 50 20 46
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TABLE 8

PESTICIDES IN WATER
CORPUS CHRISTI INNER HARBOR STUDY
AUGUST 10, 1982

STATION 8
PARAMETER CMS 2484.02
(ug/1) NAVIGATION BLVD.
2,4-D <20
2, 4, 5-T <5
Silvex <5
Heptachlor <0.02
Heptachlor Epoxide <0.06
Lindane <0.03
Malathion <0.4
Methoxychlor <0.5
Parathion <0.25
PCB <1

- 32 -~



TABLE 9

BACTERIOLOGICAL DATA
CORPUS CHRISTI INNER HARBOR STUDY
~ AUGUST 10, 1982

SURVEY TOTAL FECAL FECAL FECAL COLIFORM/
STATION COLIFORM COLIFORM STREP. FECAL STREP.
NUMBER* #/100 m1 #/100 m] #/100 m] RATIO

1 <10 <10 <10 <1.00

2 750 90 70 1.29

3 >10,000 >10,000 150 66.60

4 >10,000. >10,000 520 19.23

5 6,400 6,300 260 24.23

6 3,300 3,200 570 5.61

7 110 110 100 1.10

8 680 680 630 1.08

9 2,200 2,200 240 9.17

10 580 530 140 3.79

11 110 100 90 1.11

12 40 30 1,100 £ 0.03

13 20 20 <10 <2.00

14 20 20 <10 <2.00

15 50 10 10 1.00

*See Map-Figure 1
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TABLE 10

INTERPRETATION OF FC/FS RATIOS
CORPUS CHRISTI INNER HARBOR STUDY
AUGUST 10, 1982

Domestic Wastes (predominantly human) >4.0
Animal Wastes <0.7
Combined Domestic and Animal Wastes 0.7 to 4.0
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TABLE 12

CORPUS CHRISTI INNER HARBOR STUDY
August 10, 1982

Pesticide in Sediment

Parameter

gug/kg)

Aldrin

Chlordane

DDD

DDE

DDT

Diazinon
Dieldrin

Endrin
Heptachlor
Heptachlor Epoxide
Lindane
Methoxychlor
Methyl Parathion
Parathion
Toxaphene

PCB

Station 8
CMS 2484.02
Navigation Blvd.

<0.5
<10
<8.0
<6.5
<8.0
<5.0
<2.0
<3.0
<0.5
<1.0
<1.0
<10
<3.0
<3.0
<50
83
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TABLE 13

BENTHIC MACROINVERTEBRATE DATA
CORPUS CHRISTI INNER HARBOR SPECIAL STUDY

AUGUST 10, 1982

C.C. BAY C.C. BAY CCIH @ CCIH @ CCIH @ CCIH @

@A 62 @A 86 AVERY NAVIGATION TULE LAKE VIOLA

STA. 1 STA. 2 STA. 6 STA. 8 STA. 13 STA. 15
Mollusks
Nuculana acuta 3 - - * * -
Mulinia lateralis - - - * * 1
Chione sp. - - - * * 1
Anachis semiplicata 1 - - * *
Anachis obesa 3 - - * * -
Arthopods
Cyclaspis varians 3 - - * *
Listriella sp. 4 - - * *
Menippe mercenaria 1 - - * * -
Annelids
Gyptis vittata 7 1 - * * -
Nereis succinea 4 - - * * -
Minuspio cirrvifera 2 - - * * -
Streblospio benedicti - - 26 * * 32
Paraprionospio pinnata 1 6 2 * * -
Haploscoloplos fragilis 2 - - * * -
Tharyx setigera 2 - - * * -
Cossura delta - 2 - * * -
Nemerteans
Cerebratulus sp. - 1 - * * -
Nemertean 3 5 - * * -
Total # Individuals 36 15 28 0 0 34
Total # Species 13 5 2 0 0 3

*
No organisms found.
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Koch Refining

TuL

>

Saber Refining Co!

El Paso Products Co)

Corpus Christi
Petrochemical Co.

American Chrome &
Chemicals, Inc.

ASARCO, Inc! Champlin Petroleum Co!
Coastal States
pe"i;‘éum Co. Southwestern Refining Co., Inc.
——— City of Corpus Christi
Broadway STP
b
'™
. State 9 A
&
3
Figure 2

Location of Wastewater Discharges to
Corpus Christi Inner Harbor, August 1982




Station

Station

Station
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Station
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Station

Station

Station

Station

Station

Station

Station

Station

12

3

15

Corpus Christi Bay at Corpus Christi Ship Channel Marker 62

Harbor Bridge
~gg——  City of Corpus Christi-Broadway STP

-e——— Southwestern Refining Co., Inc.
~g—— Champlin Petroleum Company

et——— American Chrome and Chemicals

Novigation Boulevard Bridge
-t—— Coostal States Petroleum Company

~——— ASARCO, Inc.

~———— Corpus Christi Petrochemical Company and
€l Paso Products Company

t——— Saber Refining Company

~e—————— Koch Refining Company

legt—— End of channe! at Viola Basin

Figure 3
Municipal and Industrial Discharges to
Corpus Christi Inner Harbor August, 1982
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Station

Corpus Christi Bay at Corpus Christi Ship Channel Marker 62

Harbor Bridge

f——— DS-2

~€—————— DS-3

” DS-4 Novigation Boulevard Bridge

End of channel at Viola Basin

Figure 4

Non-Point Sources Location of Drainage Ditches Discharging to

Corpus Christi Inner Harbor August, 1982
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Dissolved oxygen, in mg/I|
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I * z -— S—
Approximately 100% Dissolved Oxygen Saturation
5 |-
N - —20 ft.
Q\\
S - - - - o
6 7 8 9 10 11 12 13 14 15
Stations
Figure 8

Dissolved Oxygen, August 20, 1973,
Photic Zone Approximately O to 4 Feet
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Cadmium, in mg/kg
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Figure 12
Cadmium in Sediment, August 20, 1973 vs. August 1982




Mercury, in mg/kg
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Figure 13
Mercury in Sediment, August 20, 1973 vs. August 1982
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Figure 14
Zinc in Sediment, August 20, 1973 vs. August 1982
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Cadmium, in mg/kg
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Figure 17
Cadmium in Sediment, August 1982
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Lead, in mg/kg
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Figure 20
Lead in Sediment, August 1982
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Manganese, in mg/kg
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Figure 22

Manganese in Sediment, August 1982
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Silver, in mg/kg
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Figure 24
Silver in Sediment, August 1982




.zg.

Zinc, in mg/kg

2500

2000

1500

1000

500

U.S. EPA Screening Level

| 1 | 1 i 1 | | 1 | |

5 6 7 8 9 10 t 12 13 14 15

Stations

Figure 25
Zinc in Sediment, August 1982
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'APPENDIX

Historical Data for Stations 2, 6, 8 and 15.

Survey
Station

Number S;M.S. No.

Selective Data Retrieval

Description

2 2481.05
6 248401
8 2484.02
15 2484.03

Corpus Christi Bay at Channel Marker 86
Corpus Christi Inner Harbor at Avery Turning Basin
Corpus Christi Inner Harbor at Navigation Blvd. Bridge

Corpus Christi Inner Harbor at Viola Turning Basin

- 66 -~



Cu0223

L R BN

TEXAS

CCRPUS CHRISTI BAY
24€1.0500 MEAR CORFLS CHRISTI SHIP CHAANEL MARKER 86

DISTIRICT 12

SAMPLE
DATE

107247173
10724773
10/724/73
10724773
11719773
12714773
127187173
12714773
12714773
C1/16/74
€1/716/7174
(1716774
C1/716/74
C4/24/74
C7/723774
€7723/1714
ce/c1/14
c8/7C1/74
€8/C1/14
Cg/C1/174
€8/701/74
10729778
10729714
107297714
10729714
10729714
11726714
117267178
11726714
11726774
117267174
11/726/74
C1/715/7¢
(4715715
C4/715/715
€4/715/775
C4/15/15
C4/15/775%

AN ASTERISK (») CENOTES A MEASUREMENT THAT 1S NOT

TIME
15¢S
16(0
16(C0
16C0
1620
1200
1200
12¢0
12C0
1240
1240
1280
1240
1020
€920
€9¢C
14840
1440
14840
1440
1840
1000
10C0
10C0
1000
10€C
1120
1120
112¢
1130
1120
1120
1825
1120
1120
11¢C
11¢0
1120

CEPTH
(FT.)

1.0
10.0
20.0
30.0

1.0

1.0
10.0
20.0
30.C

1.C
10.0
20 .0
30.0

1.0

1.0
Qo 0

1.0
10 .0
20.0
3G.0
40.0

1.0
10.0
20 .0
30.0
40.0
1.0
10.0
15.0
20.0C
30.0
35.C

1.0

1.0
10.0
2C .0
30.0
35.0

CCUNTY NUECES

SCURCE
AGENCY
TOMR
T0uR
T0uR
TpuR
TOKR
TOKR
JOLR
TOLR
TOuR
TpR
TO&R
TDWR
TOMR
TOMR
TOSR
T0MR
TOMR
TDUR
10WR
T0&R
ToWR
TOWR
TONR
TO&R
1D0LR
TOWR
TOuR
TOWR
TOUR
TOLR
T0MR
TOWR
ToWR
T0kR
TDuR
TOMR
TpuR
TOWR

oo3oc
0o’

NE6/L
8.90
7.00
3.30
2440
7.9
850
740
6.10
$.680

11.20
9.70
860
8.70
7.20
S+50
3.00
660
6.80
460
3.00
2.60
$.50
S«60
6440
6.50
6.40
8.60
8.50
8.S0
8.40
8.80
8.30
9.50
7.20
7.20
7.10
6.90
6.60

DEPARTMHNENT
STATEWIDE MONITORING NETWORK -- SELECTIVE DATA REPORT
PERIOC OF REPORT c1/01768 TO 07/01/82

OF M ATER

BAYS AND ESTUARIES

00400
I PH

i su
8.500
8.100
8.000
7.90C
8.30C
8,200
8.020
7.95C
7.92C
€.,200
8,000
7.900
7.850
8+.2C0
8,200
8.15C
8.250
8.250
8.200
8,150
8.100
8.,200
8,200
8.300
8.300
8,300
8.25C
8.300
8.300
2.350
8.35C
8.350C
8,200

US6S GAGE 000000000

00010
WATER
TEMp
CENT
26.70
28 .8
23.90
23.90
28,40
18.90
17.50
17.20
17.50
13.60
13.10
13.10
13.10
28,70
29.50
29.00
30.00
30.00
29.50
28 .80
28,50
24,00
23.90
23.30
23,30
23.30
17.00
17.00
17.00
17.00
17.00
17.00
13.80
21.50
21.00
21.00
21.00
20,50

31501
I Tor coLl | 7
| MFIMENDO |
{ si00m |
98,.0*

2.0

18.0
217.0

o0
2C.0

RESOURCES

00680 00665

CR6 € | PHOS-T |
c I P=-MNETY |
G /L I w6/t )

1840

0390

«0690

7.00 1240

8.00 +0890

10.C0 «0620

7.00 .0750

*

L 2R

LAT 7 LONG 27 &8 36

00620
NO3-N

TOTAL

MG/L

- «+030

«030

+«030
«070
«030

«030

«050
«900

Corpus Christi Inner Harbor Study

WITHIN STANDARDS.,

August 8-14, 1982

Survey Station No. 2
S.M.g. No. 2487.05

Corpus Christi Bay at Ship Channel Mkr. 86

PAGE 1
OATE 03/06/84

/ €97 23 18

coslt

AH3 =N !
TOTAL |
nesL |

1600

«1C00

«1000
«2000
«1000

«1000
«3000



.

8t €2

gotco°

goog°9

ooto°

gos61°
008s*
0036°
00st°
aoeLe*
gooo°t

00b0°

1/79W

TeL0L
N-EHN
01902

98/80/7€0 31v0
Z 39vd

> 0S§0°

oto°

oot

oge°t
0se*t
11/ 3 §
oset

goz°t

! 141

I Mot

I N-gON
0z900

L R K J

L63 7 9% B& L2 ONOTY / LV

0s°12 o06°8 06°S 410t 0°02
. . os°ze Joe°s8 00°e ¥AOL  D°0Y
oozt* 0oL p°t 00°£2 309°s 09°8 ¥a0L o°t
00°42 pge°8 oL°9 %01 O0°Of
00°¢L2 oog*s 00°9 ¥%0L 9°92
. . g0°82 002°3 oo°¢L ya0L 0°0t
oozt 02°6 00°82 J0n°8 p8°s8 ¥aaL 0°t
0s°02 a0t°3 oL*9 yaoL Qo°if
0s°02 00t°3 oL*9 ¥R0L D°0Of
0s°02 00%°s8 08°9 ¥n0L 0°02
: po° 12 00t*8 ot1°L 4801 o°ot
0060° 03°s¢ 0°9 os°t2 00t°8 0s°8 ¥ynoL 0°1
0s°6l J202°8 06°h ynolL De Oy
0s°6t 00g°8 as°s ¥AGL 0°SS
as*st Js£°8 08°L ¥R0L D0°O¢
0s° 61 00g£°3 06°L 4R0L 0°02
0s° 6t pos*s (RE] ya0L o0°ot
00°02 382°8 os°9 ¥noL O°t
0s°2t 02°6 ¥n0L  0°On
gs°2t 0s°e ¥AGL 0°0¢
00°st ge°8 ¥AOL 0°02
. ao°st Ov'sg ynoL o0°0f
0040° oo°st 000°3 00°8 ¥a0p D°t
00°92 aog°8e 0s°s ¥AGL 0°d%
00°92 00£°3 0s°S ¥a0L 0°02Z
00°92 Oos*s 0s°*s yn0L o0°0t
aewnt 00°92 noge8 09°s ¥n0L 0°1
o862 1] CF' ot°s yagr 0O°t¢
306°3 oo*L CLLJO L §
0o0°0ot as9°8 0s°8 ynaL 0°t
06°82 asL°8 09°8 yagL o°t
056°8 op°2t ¥ngL 0°t
0s°22 g8a0°8 gs8e ¥R0L 0°0n
00°82 aot*s 0s°2 ¥%aL 0+ 0t
00°92 J0t°s 00°g yn0L 0°02
00°62 002°8 00°9 yagL O0°0Ot
o°tt g0°gg 0088 0o°e yaaL o9°t
0s°02 0s°*9 ynaL 0° 0%
) oM 1 W4 I -woots | 1N3)D ] ns 1 /9K AJN3IY (°14)
| L3In-d | 3 | oGN3INIdN | du3t | | . 323Nn9S 41433
| 1-SOHd | 2 930 1 § 17D 101 § ¥31vm | Hd ) 0g
59900 08900 10stg 0t300 D000 00£00
000000000 39v3 S9SN $323NN ALNNDD
98 ¥INYVHN TINNVHD JIMS ILSIYHI SN4N¥0D HVY3IN 00S0°T3H2
AVB I1SIYHI 3nd¥Id
SII¥VALSI ONV SAYS
28/10/7L0 01 89/10/10 l¥0d3y4 40 QOI¥3d
L¥043Y VIVO IALL1I373S -- NYOMLIN ONIYOLINOW 3QIRILVLS

$3J28no0s 3y

331vn 40

LN3INLYY 430

S vYyxi3t e &

1845
184
1844
ottt
184
prte
ottt
HL |
pint
Dint
LHY |
[ HCR ¢
oigt
oigt
ogst
pigt
0igt
oSt
3i63
Di 60
0i60
0c63
0:60
astt
o5ty
astt
851t
031
SIEt
pzet
030t
Hi
(184
184
183 ¢
sttt
(184
o2ty
3411

9L/zt/ot
9Ls2t/01
9L/s21/0¢
9L/£1/L3
9L/ET /L]
9781713
9L/ET /L)
9L799/n)
92793703
9L/93/%)
94/9a/0)
9L/90/h3
9L/51723
92761723
9Ls6t/723
9275172
Ls51/2)
9L/6172]
9L/S51/1)
9L/st/712
9L/51711]
9L/SL71)
Ls51/713
st/ntis0t
SL/61/01
sL/atsat
SL/91/01
SLILL/6)
SLs/ot/83
SL/90/8)3
SL/483/8)
SL/70£/7L3
sLrzzre)
sL/22/71)
sLs227L3
SL/22/7L)
SL/22/7L)
SL/ST/0)

tvo

ERETTH

2t (1J14151Q

€2E0NJ



*SOYVANYLS NIHLIN LON SI AVHL LN3IA3¥NSYIA ¢ SILON3ID (&) NSIYILSY Nv

0°0f asi°*e [\]: 28+ YN0 0°02
0°0g nZ*s8 oL ¥%a0L o0°0f
oseos [ F4d] 06°S ¥NgL 0°t
0° ¥aaL o0°t
082° 0S0° oL0° o*tt ¥AOL oO°t
0s* 082° oe2° o° 1t +0°00ST 0s°82 09°L a0°s unly o°t
ase el 29°8 ol°e ¥A0L 0°Df
0s° st 39°¢ oz*e y'01 0°02
0°st p9°8 0%°9 YynoL 0°0t
0°st 09°s g9+ 8 ¥A0L 0°1
00° 82 Jsg°e (1] &F1 ynaL  0°on
00° 82 as£°8 0zes ¥ngL 0°0¢
00° 82 Jsg°e 02°s ¥a0L 0°32
05°82 aJo0£°s 0z°s Ym0t O°0OT
oLl 0g0° > 060° g°o1 0062 ggee 0s°$S ¥nOL DO°1
00°02 0013 05°9 ¥n0L 0°SE
00°02 oo01°g 09°9 ¥A0L 0°0D:
00°02 00t°s o2*s ¥n0L 0°02
00°02 a01°8 1] yt0L 0°ot
g0°02 ogt°s 09°8 ynoL o0°t
0oge 8 ot-ol Y801 D0°0f
go°tt 290§°3 0tl°g gn0L 0°02
g0°£t J006°3 oL 6 ¥e01 D0°ot
0s°ot 005°8 gE°t1 ¥RgL 0°%t
gs°ot oo0g°*3 06°¢L yao0L o°o¢t
oo°tt 00£°8 09°8 ynoL 0°02
ose*2t 008°3 ozeol ynoL o0°0t
0s° et 00%°3 gL ot ynoL o°1l
0s°ot 0ss°8 oweL ya0L op°0¢
001l %£°8 0s°¢ ¥AGL 0°02
as° 1t 00ne8 00°8 ¥30L D0°Ot
gS+2t 388°8 09°8 yaoL o0°t
gs°0t oone3 o8t ¥n0L 0°0f
go°tt 00n°8 06°6 ¥nOQL 0°02
os°1t gos°s no°e ya0y o0°0t
gse*2t oo&°s 098 gnGL  0°t
0s°*02 oo0g*s os°t YROL D0°SH
go°g12 g95E°8 n6°w ¥n0L D0°DE
! 794 | VaN | wou | 9 ! woot/ | 183D i ns | V/9m AJ¥IIVY (°1d)
| Ivi0t | MWO0L 1 43m-4 | k] | OGN3IWIdM | dw3lL | 1 308M0S 41432
(] N-EHN | N-SON | 1-SOHd | D 940 & | IT0D to0t | ynvn | Hd | 00
01902 02900 $9900 08920 1§11 §3 oipoo 00w00 00E00

BT €2 1623 /7 9% 8% L2 9NOT / iVT

%8/80/7/50 31v0

£

39vd LR N

S3J2¥nos Iy

000000000 39V9 S9SN

S3J3ANN ALNADD
98 YINYYW VINNYHD JIHS ILSIHHI SNAY0D ¥vY3IN 0030°13s6Z

AYE I1SIN¥NHD SNd¥II
SITYVYNLSI aNv SAva

28/10/L0 01 89/10/%0 180434 40 O00I¥3d

1¥0438 viva 3JAILIINIS --
43LVYAN

NHYONL3IN ONIHYOLINOW 3AIR3ILVLS
40 LN3IWLYVYVIID SvYXil LR BN

pzezt
Jz21
azet
St90
d40)
s2al
0tt
gzttt
ottt
Oz It
03st
0Jst
03§t
035t
03st
et
gcet
pi2t
et
g2t
Owol
onLl
Ooll
(LA
Oint
Oial
Je el
Oeel
S301
30t
S301
$30t
S2L)
S2L9
sz2il0
S210
sttt
1844
I4IL

8Ls22/83
8L/22/83
8L/ZZ/R)
8L/22/8)
8L/22/893
8L/L0/793
8L/80/£3
8L/80/5)
9L/80/53
84/83/£)
LL/nt/8)
LL/uY/53
LLsot/s3
LL/NT/6)
LLINT/6]
LL/53/83
LL/SI/IWI
LL/53743
LL/S0/93
LLIS0/ M)
Lesezst)
LLILZIV)
Lese2s1d
ez
LLsLzstd
LLsLzsn)
LLsLzst
LesLz/nd
LLsLzs1o
Lz
LLse2sa
LeseL2sd
Lzt
LLsLzsnd
LLsLzsa
LLsLzst
9Lszt/0l
9L/21/91

atva

ERPITE

2T LJIMLSIO

£280M]



81 g2

0s0° >
02s*
go2°*
psa* >
0s0° >
oo1°*

“ Y/ 1
IvioL |
N-EHN )
31902

gLo°

oge*

ogo*

oso*

oote

W OH

TF¢L01L

N-£ON
02900

> 080°*

0g0°
11 ]
[110]

090°

080°

1 Wou
| 13In-d
1 1-SOHd

$9900

L60 /7 9€ 8% LZ 9NOT / LYY

88/80/50 31v0

39vd

s &

&

0°s

056

[+ ]

o°ot

o°ft

o°L

R

28/10/7L0 01 89410/10 L¥0d3¥ 40 30I¥3d

o°ot

0°c
g°se

«0°34S

+0°009

94 | woot/

°*SIYVONYLS NIHLIA LON SI LAVYHL ALN3IW3IUNSYIA ¥V SILON3D (e) NSINILSY NV

3 1 00N3uIidn |
3 9480 1 ) IV0D 101 1}

900 I0S1E

0s° 62
0° 0%

0s°0¢t
0s°0t
'] 44
ave2Z
09° 22
0s°£2
06°52
0Z° e
ow*at
06°0t
09° 1t
og*et
as°02
0s°02
0s°02
petZ

05°62
o<

0s°ot
0s°0%
0s° 82
0s°82
05° 62
00°0¢
0s°*£2
0s°52
00°s2
0s°s2

0s° 11
as° 1t
0se1t
Bs* 1t
0o 1t
0s°62
0s°62
1N3D 1
dNH3lL |
331vN |

0J0000000 39v3 SSSN

140434 v1iVAa 3AILIINIS --
$3J248no0s 3y

434LVAN

06°L
06°t
06°¢L
0s°L
0s°L
0s°L
oseL
09°L
09°¢
09°¢
aLeL
09°L
a9°L
09°L
9s£°8
pE°e
3sz°8
22°8
ote8
0z°s
35£°3
3s€°8
00°s
0S0°8
0s0°8
0z°s
3s0°8
0s0°3
as0°8
g9SE°8

ages
0£°s
og°8
Jg°8
agee
ot*s
otes
ns

Hd

00600

S3IIYVALSI ANV SAVE

1] 1 4
0s°t
01°s
08°9
g6° 6
ot°s
06°S
0G*9
09°9
09°9
09°8
0s°8
0Z°8
og°s
06°L
OscL
ot°tL
0s°L
09°¢%
a0° e
00°9
09°9
ateg
[ 1)
0SS
01°L
0s°Ss
0s°S
ot°9
09°6

oL 6
08° 6
05°6
oLeé6
oL°s
00° g€
os*e
/9N

o0
gotoo

¥AqL
yaoL
yn0L
uvoL
b L1
3naL
¥A0L
4A0L
yaat
yAoL
FLTTY
ynaL
ynoL
ysaL
un0y
LI
yaat
yaaL
ynoL
¥n0L
EL LT
LT
ynoL
ygnoL
ynai
uAaL
LI
LT T
1oL
LT
ynay
y¥40L
¥nol
ynoL
¥n0L
ynoL
¥AOL
¥noL

AJN39Y
328MS

S323NN ALNNDD
98 YINYVH TVINUVHI JIHS ILSIMHD SNJY0I YvIN 0050°1362
AY8 ILSIYHI SnNdY¥II

MUONLIN ONIHOLINOW 3JOIAILVLS

40

1N3IWLlyvddao

S VX 31

* &

0°0¢
g°ae
o°ot
g°t

0°0s
0° 0%
0°0¢
0°02
geot
0t

n° ot
0° 02
0° ot
01

0°0t
g° 02
g° ot
9°t

g° 0t
0°02
g°ot
ot

0° o0t
0*02
g* ot
ot

g° sz
[} 14
92°01
ot

01

0° st
0°0¢
0°02
0° 0ot
(118 ¢

g° 0t
g° 0¢f

(RN ¥ 1]
11431

S)tt
)1t
sJty
STt
sgezt
sizt

sta2t

stzt
stat
stat
0ist
0ist
oist
0z St
att
021t
0itt
at
gttt
axtt
0: 11
01t
S301T
§301
$5301
301
939¢
9391
9291
9191
9t 60
St 69
St63
St 682
st 60
St 63
0zzt
0zzt
dIL

28792783
29/92/82
J8/9278)
98/92781
58/50753
d8/s0/52
28/50/5)
98750/51]
28750753
08750753
08/80723
38/63/2)
38763723
98/%3/2)
6L/83/11
6L/83/711
62789711
617807118
6L/80/83
6L/83/8)
61780783
61780793
6L/LZ79]
6L/L2Z79)
sL/L279)
6L/L279)
64751753
62751753
64751752
64751752
6L/8372)
6L/8372)
6L/80721
64783/2)
64/80/2)
64780723
8Ls22/8)
gLsz2/e)
aivo
3dHYS

21 tJINLSIO

€2:0NMJ



0Ll

0Ss3°

aso*

0s3°*
ots°

pst°*

1] T

81 €2 163 /

*8/80/£0 31v0
S 39vd

1/79M

Tel0L
N-EHN
31902

oto°

> 0g0°

> 0¢£0°

> 0s0°*
ogg*

| 4T

1 7vi04

I N-EON
0z900

s &

L

oLt°

9€ 86 LZ 9NOT / 1V¥T

>¢0°06

s0°02t

«0°20001

0

«0°029
{ 1woot/

°®SOYVONYLS NIHAIR LON SI LVHL LN3IN3¥NSY3IA V SILON3J (s) NSINILSY N¥

<

| OONIWIdN |

T0STE

2 980 L | IV to1

os°ge
08°g2
06°£2
[1) &4 74
otz
ozeot
gzZeot
00°0t
op°ot
00°ot
gs° 1z
go° 12z
0s°oz
00°02
00° st
0862
0°0¢
a°0g
oL°62
11 9d ]
09°sz
ogest
0E°£l
DS°£Y
06°£1
gtest
00°gt
ose L1
00° 61
0s°6l
0L°61
0°62

IN3D
dW3lL
43LVA
01300

000000000 39vd S9SN

28710720 0L 89,10/10

0°s
> 060° 0°9
> 0g1° 0°9
> owt* 0°6
o61° 0°9
> 0t0° > 00°9
090° o°e
] 794 ] hla:Ul
| 13-4 | b ]
i 1-SOHd |
$9900 08930
L8043

S$3IJ24Nn0Ss 3V

4 3L VAN

L
p6°L
1]: 2§
06°L
et
JSE°8
oa°8
0sks
gsg*8
0sg°s
pZ°s
)8
J€£°8
LA ]
0e°8
o6°L
36°L
008
008
06°L
o8¢
o6°L
as°t
38°L
J8°L
ae°L
Dsge8
gsg*s
JE*s
J£°8
gg°9
J6°L
ns

Hd
00500

SIIYVALSI ONY SAvB

40

1480438 40 Q0I¥3d

o8°L
09°s8
0t°s
02°6
02°6
0s°8
09°L
oLt
oz°L
01°6
gr°ot
1] D4
00°g
ol
0g*s
00°9

«pS° "

0s°s
0g*o
02°8
Di°s
08°L
o8°L
os°L
09°L
(s Ll 3
09°L
oc*e
W94

0Q
J0£00

ynayg
yaoL
CLY Y
ynoL
yn0y
unolL
LTS
¥ynat
¥R0L
LYY
ynoy
ynat
LT
ynoL
dR0L
ynoL
¥AOL
¥a0L
FLY:Y
yaal
yaaL
¥ROL
FLLIY
¥nal
FLIS
ynQL
yAoL
¥AOL
yndy
yaat
¥noL
yaol

AJN39Y

34Ms 4143

S3J3NN ALNMD

0°0o%
0° 0t
0° 02
pe ot
g°t

0°0ob
0°0g
002
g° 0t
0t

0°0n
0° 0t
0° 62
0° 0t
0°t

0* ot
0° 0t
{1 01 14
0° 0t
o R ¢

2t

g°0h
0°0¢
(1 R 114
0° 01
o°t

D* 0%
peo¢
0° 02
o° ot
ot

0° Oy

t°14

AYE [1SIHHI 5SNdY¥II

vivg 3AI12373S --  NYOALIN ONINYOLINOW IOIMILYLS
1 NI WLYY Jd3IQ

SsvYyXx3iit

L

&

0z¢et
oz¢gt
3¢t
oz¢gt
02s1
2)9t
0)91
n)9t
58)91
"9t
nZZlt
LEXA
LEXA
n2et
8221
130t
130t
1301
130t
1331
S5t 60
§$360
$560
5360
§360
$363
831t
8311
(PR
8l1l1
8IttL
SHtt
I

28/711/5)
2e/11/%)
28/711/5)
z28/T1/S)
28/11/53
28/01/23
28701722
zesots2)
28701723
28/70172)
18721711
tes2t/st1
18721711
18721711
18721711
t8/7:1/8)
18781782
18/£1/8)
187£1/82
18/£178)
18759753
18/7£23723
t8s£0723
18/7€3720
18780722
tescas2)
18/0£ /0l
1870£/0¢
28/0¢£ /01
09/0£/01
assog/01
28/92/93
tva
37duYs

21 1L21y1SIO
98 YINYYH TINNVHI JIHS IL1SEYHD SN4Y0D ¥v3IN DD50°T3n2

£280NM]



am.o Qo.m ...‘.....Qll.........l.l.:::NZ“&
Q.Oh o.mn go.o .....Q.......Q...........::‘”*‘L
YAJ1 3AIN3OY ot THLd30 L9/13/73% 331v0 3AILD3443

| 1794 | W ou ] /9% | /94 ! wootz | 1N3) t ns | V798
] vior | w0l | 1IM-d | J | OON3IWIJN | CLEDY | |
reses mees B NeEHE - NeSON |- 1-SOHd - | D S80 1 | I70J.10% | Y3LVA | Hd - | ol .

P REEEEEE B BRBD DG DG ®D DO DT DO @RS W B W D D DD W W W - - wog‘GZ‘bm qu‘owﬂ babadedaddodad lod St b L e A AL A bl L2 L 2 I L Lt R I AL LRI L 2T

9t - £€ aZ L 14 14 8Ly Tl Lt eesccecesccceg3IdIVS 4D HIBUNY

oto° 10 ﬂnﬂ. Oo. *3 geol Dn.ﬁ Be 0080 g0000000000000 c.o.o:q—SHZHL

00£°9 [1]: 0l ¢ gse* 0°st °oooot s°0¢g §6°8 0°2t Sev0cesessc st S YNNI XVA

.. °sy eescccccccvscerrr NIy IINLIINOI)

SR TPSCARIRTRNT I 1 & 2 SRRNSITERTERIN ¢ (o Rt ol --668° s Onhﬁ 1°12 : 5°9 ) s sccnvcssvsee }oo.toooo“@.‘&ﬂ’n

T - ceccmccace AHVNNNS NOILVLS --cccmmm-mccececececcccccccccccmcammccccccnmemcaeccsomans

] /94 | W 9 | /94 I V94 | oot/ |} 1IN3D I ns 1 /794 AINIIY  (°1d) 34IL iva
| Jeior | w01 | 13n-4 | d | OON3NIdn | dn3l l | 338N0S 41430 EREL LN
| N-EHY | N-E£DN | 1-SOHd | J 9u¥d 1 | 1702 10t | ¥3Lvn | Hd 1 00

01907 gez900 $9900 08900 10StE otaoo 00800 90£00

BT €2 L63 / 9¢ 8% LZ 9NOT / WY ao00000000 39vI S9SN $323NN ALNNIYD 2T LJo14LSIQ
: 98 YIANYVH TINNVHD JIHS IL1SI¥HD SNJH0D WYIN 0050°I3he
AYE I1SIY¥HI SNdYID
S3ITYYNLS3 ONV SAvVE

28/10/L0 0l 89/10/10 1¥043¥ 40 10I¥3d
%8/80/7£0 31v0 130438 VIVO 3ATLI373S -- YNOAML3IN SNINOLINOW 3GIR3ILVLS
9 39vd LR B $3IJy¥ynos 3y 4 3 LVYAR Jo LN3IWLlLYYdJdIOD SV¥YX31y ¢ &8 €2z 04]



fw0223

LR B TEXAS DEPARTHMENT oF M ATER
STATEWIDE MONITORING NETWORK -- SELECVIVE DATA REPORT

PERIOD OF REPORT 01/01/68 T0 07/01/82

BAYS AND ESTUARIES
CCRPUS CHRISTI INNER HARBOR-US 181 BRIDGE TO VIOLA TURNING BASIN

RESOURCES * 8

2484.0100 IN AVERY TURNING BASIN

DISTRICY 12

CCUNTY NUECES

]

po3o0Q 00500 00010
0o ] PH I WATER
SAMFLE CEPTF SCURCE i TENP
DATE TIPE (FT.) ACGENCY M6 /L i su ! CERY
10724773 162C 1.C TD&R 9.80 €.50C 26,70
107247713 162C 10.0 TOR 3.50 8.25C 26.10
16724773 161C 20.0 TDMR 2.10 g8+100 25.00
16728/13 16210 30.0 1p&R 1.30 8.00C 25.00
11719713 15¢€0 1.0 TOMR 6.80 8.25C 28 .40
127147713 1138 1.0 7TD&R 8.90 8.12C 18,90
12714773 111§ 10.0 TpkR 8.20 8.00C 18.30
12/714/73 1115 2C+.0 TDWR 6.60 7.900 18.90
12/718/73 1118 30.0 TOMR 4,70 7.800 18.50
Cl/16/74 1320 1.0 TOWR 12.20 €.05¢ 16 .50
C1/716/774 1330 10.0 TOWR 10,10 8.C00 15.60
Cil/1e718 1323g 20.C TDWR 7.80 7.9G0 18,40
C1/16/74¢ 1320 30.0 TOMR 8.50 7950 13.10
€2/721/74 1060 1.C TOMR
€2/721/74 1040 35.0 TOWR
€4/24/74 1GSO 1.0 TO&R 7.00 g.15C 28,70
C1/712/74 1343 1.0 TpsR 6.00 8.10C 29.60
C1/712/74 1343 10.0 TDNR 5.00 €.05C 29.40
C7712/74 1343 15.0 TpwR 4,80 2.050 29.20
€7/12/74 1363 20.0 TO&R 4,00 8.050 26.90
€7/12/774 1343 30.0 TOWR 3.60 84100 28,60
£7/12/74 1383 3s.C TpMR 3.20 2.10C 28.30
£7/712774 1343 40.0 TOMR 3.30 €.100 26,10
€8/Cl/74 134p 1.0 TO&R 8.40 €.25C 310.50
€8/C1,74 1340 10.0 1D0&R 7.20 €200 30.50
rescis14  134C 20.0 TDWR 2.70 8.100 29.80
CesC1/774 134C 10.0 . IDMR 1.80 8.08C 29.50
£8/C1/74 134g 40.C TDuWR «80 8.000 29.00
€9/723/774 1020 1.0 TDKR 7.00 T.600 26.00
16/29/714 10<S 1.0 TpuR 5.20 e.10C 28,50
16/729/74 1C:S 10,0 TIDWR $.00 8,150 24440
1C/729/74 10¢S 15.0 TOWR 4 .80 8.100 28 .80
16725778 1028 20.0 TDKR 8430 8.00C 249040
10725774 10325 30.0 TDUR 3.50 8.05C 23.90
10729774 1625 315.0 TpuR 4.10 €.15C 23.30
16725778 1C2S 40.0 TDMR 4,00 8.200 23.30
11726774 1487 1.0 TDWR 850 8.250 20.00
11726774 1447 10.0 TOMR 7.60 £.200 20,00

Corpus Christi Inner Harbor Study
August 8-14, 1982

Survey Station No. 6
M.S. No. .

Corpus Christi Inner Harbor at
Avery Turning Basin

USGS GAGE 0000000CO LAT 7 LONG 27 &9 13
31501 00680 00665 00620
J TOT CCLI | T CR6 C | PHOS-T | NO3-N |
| MFIMENDO } c | P-MET | TOTAL |
t s100vL | 6 /L | HG/L [ MG /L [}
$2.0 «1860 «0130
32.0 «1310 «160
.0850 080
.0490 .080
8.0 «0950 030
: $1.C0 1140 «030
«0 11.00 .0980 «090

PAGE 7
OATE 03/087064

/ €97 2% aa

€o61cC
NH3 =N
10TAL
ne/L
.3C00

«3000

+8C00
-«1600
«1C00
«1C00

«1C00
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[w0323

ODISTRICT 12

SAMPLE
DATE

c2/G3/81
(5705781
Ce8s13/81
cs8s13/81
£8/s13/81
08s13/81
08/13/81
11712781
11712781
11712781
11712781
11712781
c2/10/82
c2/1Cs82
c2/710/782
€2/710782
c2/710782
€5/711/82
5711782
€5/11/82
(5711782
€s/11/82

BN ASTERISK (%) CENGTES A MEASUREMENT THAT IS NOT WITHIN STANDARCS.

TIrE
1015
094S
10z5
1025
1C25
10:e5
1025
1218
1218
1238
1228
1218
1535
1825
1825
1825
15815
1308
13€s
13¢5
13(5
13(s

CEPTH
tF1.)

40.0

1.0
1.0
10.0
20.0
30.0
40.0

1.0
10.0
20 .0
30.0
40.0

1.0
1C.0
20 .0
30.0
40.0

1.0
10 .0
20.0
30.0
40.0

% % %

SCURCE
AGENCY

TpLR
TDUR
TDUR
1DMR
TD.R
T0MR
TpuR
TOMR
TDWR
TDWR
T0uR
1IDAR
TpWR
TD4R
TDMR
TDNR
- T0uR
1DWR
TDAR
TDKR
TDUR
T0MR

TEXAS

gg3ge
Do

MG/L
8.30
§,60%
590
S840
8,70
q,.60
3.80
9.20
7.80
7.00
6.00
6.10

10,30
9.60
9.60
9.10
830
T.10
6.80
6.30
6410

DEPARTMENT
STATEWIDE MONITORING NETHNORK -~ SELECTIVE DATA REPORT
PERIOC OF REPORT 01/01768 T0 07/01/82

OF

BAYS AND ESTUARIES
CCRPUS CHRISTI INNER HARBOR-US 161 BRIDGE TO VIOLA TURNING BASIN
24€84,0100 IN AVERY TURNING BASIN
COUNTY NUECES

00&00
} PH
1
1 su
7.80
7.60
8.00
8,00
8.00
8.00
8.00
Be40
8.40
8,350
8.3C
8.3C
8,450
84850
8.50
8.4850C
8.35C
8.1C
8.1C
8410
810
8.10

W ATER

RESOURCES

USGS GAGE OOODOOOCO

oocio

| WATER

| TEMP

! CENT
13.90
2560
30.30
30.20
30.30
30.10
30.10
20.00
20.50
21.00
216,30
21.30
11.50
11.50
11.50
11.00
10.00
26410
23.90
23.80
23.70
2370

31501

0Ce680

| 70T COLI | T CRE C
| MFIMENDO |

/io0ML |
310.0

60.0 ¢

c
MG/L

S.0
S.0

Se0

LAT 7 LONG 27 &9 13

00665

PHOS-T

P-NET"
nest

«160
«130

»1640

220

«120

. %3

00620
NO3-N |
TOTAL |
Me/L ]

+350
«030 <

<030

«210

«260

PAGE

12

DATE 03/08s84

/4 €97 25 48§

cgelc
KH3=N
T0TAL

NE/L

+S10
«050

+C80

250

«320
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[wgp32s LR B TEXAS DEPARTHENT OoF W ATER RESOURCES s 38 PAGE 18
STATENIDE MONITORING NETWORK =-- SELECTIVE DATA REPORT OATE 03/08/8%
PERICC OF REPORT C1/01/68 V0 07/01/82

BAYS AND ESTUARIES
CORPUS CHRISTI INNER HARBOR-US 181 BRIDGE TO VIOLA TURNING BASIN
2484 ,0200 NEAR NAVIGATION BLVD. DRAW BRIDGE

DISIRICT 12 CCUNTY NUECES USGS GAGE 0000000CO LAT 7 LONG 27 &9 10 / €97 27 @O
00300 00800 00610 31501 00680 00665 00620 co610
0o i PH 1 WMATER ] TOT COLY | T OR6 €C | PHOS-T | NO3=N | NH3-N )
SAMFLE DEPT+ SCURCE [ ] TEMPp | MFIMENDO | c | P-uET ) TOTAL | TOTAL |
OATE TIPE (FTe) AGENCY MG/L 1 su t CENT | s100nL | MG /L | Me/L | N6 /L | H6/L t
€a/717/65 C91S COMP T0uR 8e85C 0650 «300 1.0C00
Ca/17/6S C940 COPP 10uR e.50¢C «0650 «300 1.0C00
C4/717769 C9aS COpP TOMR 8.600 «0650 «300 1.0000
C4/717/769 10CS COPP TOMR €.55C +0650 «300 1.0000
C4/17/765 1030 COrP TOMR 8.500 0650 «300 1.0000
Ca/17/69 1085 COPP TDKR 8.300 +0650 <300 1.0000
€4/317/69 1100 COMP TDWR 84300 0650 «300 1.0C00
C4/17/769 1115 COMP 1DNR 8.10C «0650 «300 1.0C00
£5/722/69 12C0 1.0 TDKR 3.500 8.500 26.70 «0650 «300 1.0000
C9/s23/69 13¢5 1. TDUR §.10¢ 30.00 1310 <050 -+0700
12716765 13tC 1.0 T1D&R 8,30 15.00 +0100 - <050 +2g00
£3/25/77C 11(C 1.0 T10MR 650 18.50 1760 «080 3.1C00
C6/17/7C 12€0 1.0 1IDKR 5.50 27.80 «0980 «030 -«1000
£9/2477C 16Cg 1.0 TDuR 3.10° 29 .40 «1840 «030 +1000
10727/7C 1118 1.0 TDWR 3.50% 25.00 1570 «030 «5400
10727776 1115 40.0 TpuR 1.30 20,40 : :
r1/20/71 16(0 1.0 TOWR 6,70 1S.60 «1500 080 3000
€3/c3/71 11¢0 1.0 TOWR 3.50¢ 15460 -0980 +080 «4C00
C6/10/71 151p 1.0 T1p&R 5.00 31.70 -0820 470 +5800
€9/727771 162ZC 1.0 TD&R 5.70 8.30C 27.80 3270 -100 1+.7C00
12710771 16C0 1.0 9.10 18,33 «3268 -«880 -«1G00
t2/7217712 €910 1.0 5.70 8.800 20.00 3838 -030 -«8000
€3715/772 14¢0 1.0 820 8,500 23.33
C4/727712 1620 1.C 6.30 6.300 26.11
€5/715/72 11C€0 1.0 5.30 6.600 26.11 2288 «130 2.2000
06723772 17¢0 1.0 8410 8.4800 31.11 .
C71725/72 1218 1.0 10.10 €.500 30.56
£8s17/12 1100 1.0 12.30 8.500C 30.56 1.0294 18 .900 2.0000
€9/719/772 1040 1.0 $.90 8.200 J1.11 : -
1C/733/772 11C 1.0 690 7.900 25.00
11716772 1025 1.0 6490 8.4800 20.56 «1373 «030 <2000
12727712 1350 1.0 7.90 8.400C 13.89 .
€1/16/13 1640 1.0 7.30 6.600 11.67
C2/26/773 104S 1.0 $.90 8.600 15.56 1838 «180 «3000
€3/7/28/73 1&C0 1.0 $.90 8.000 22.22 ; - -
4730713 175 1.0 5.90 8.80C 23.89 Corpus Christi Inner Harbor Study
€5/11/72 1112 1.0 8.90 e.60C 27.22 - «0980 «090 +2000
(6728773 1640 1.0 860 8.30C 31.67 August 8-14, 1982 )

Survey Station No. 8
§.M.§. No. 2484.02

Corpus Christi Inner Harbor at
Navigation Blvd. Bridge

AN ASTERISK (#) CENOTES A MEASUREMENT THAT IS NOT WITHIN STANDARCS.
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