


U.S. 77 {Brown et al., 1977). The cities of Kingsville and Alice are
within the basin and undoubtediy influence downstream hydrology and water
quality.

Arania, or Vattmann, Creek constitutes a small, intermittent drainage
of 4% km? (16.5 m12) entering the Cayo del Grullo just south of Loyocla
Beach. The dominant basin land use is, again, crop and range. TDWR (1983)
lumped this drainage with Los Ulmos Creek.

The basin drained by Los Ulmos and Salado Creeks extends through 103
km of ranchland to the west of its confluence with the Laguna Salada. The
drainayge includes a 1owér, ungauged 108U kmé area and a gauged 1240 km2
basin northwest of Falfurrias (TDWR, 1983). Average annual inflow

(1941-1976) to Baffin Bay was estimated to be 36,475 ac-ft/yr.

PRUPOSED URAINAGE IMPROVEMENTS

0Oso Creek

The drainage improvements proposed for the 0so Creek basin are bridge
replacements where FM 665 crosses West Oso Creek and at FM 763, State Hwy.
44, and the Texas-Mexican R.R. across 0Oso Creek, and the channelization of
10,947 ft of Oso Creek up and downstream of the FM 24 crossing. These
actions are intended to relieve flooding along West Oso Creek and Oso
Creek. Land use in both drainage basins above the proposed improvements is
largely agricultural, greater than 75% (Brown et al., 1976). However, 0il
fields are present in both basins and urban areas have increased in
importance, particularly north of Robstown in the Uso Creek drainage.

The proposed improvements will facilitate drainage of existing natural
and artificial channels by increasing main channel capacity. A negligible

net change in discharge and peak flow-1is expected to result from these
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improvements, while flow duration is expected to decrease somewhat. Total
areas flooded by a given storm will decrease along the channelized reach,
and drainage from surrounding areas will be more rapid due to the lowered
water surface elevations in improved reaches.

Based on the projected maximum stream widths during a 10U0-year runoff
event, improvements in Uso and West 0so Creeks will result in reducing
overbank flooding by about 50U acres {see Section b). For this same event,
travel time from the upstream end of the Oso Creek channelized section to
its confluence with West 0Oso Creek would be reduced about 12% from 12.44
hours to 1U.Y hours. Considering both 25-year and 1lUU-year events in West
Uso Creek, travel time reduction after channel improvement is predicted to

be from about 4 hours to 3 hours,

Baffin Bay Tributaries

Drainage improvements recommended for parts of the Petronila Creek
system are limited to the channelization of single reaches on Pintas, Agua
Dulce, and Petronila Creeks, and to replacement of the bridges at the FM
666 and 665 crossings. These streams are in many ways similar to Oso
Creek, and the proposed improvements are predicted to have similar effects.
No net change in discharge is expected to result, but peak flow travel
times, presently on a scale of hours, would be reduced by 10 to 1%% in the
improved reaches of Petronila and Agua Dulce Creeks and up to about 40%
through the Pintas Creek reach, Although substantial enhancements of
average channel velocities are predicted to occur in the Pintas Creek reach
(25-year event), the gentler slopes and greater channel widths in the other
reaches will resuit in little or no velocity increase with the

improvements. As in the case of Oso Creek, no substantial increase in



sediment loading to estuarine areas is expected to result from the proposed
drainaye improvements, although the sediment load from Pintas Creek is
expected to increase. As with the 0Oso Creek drainage, good design of the
improvements will tend to minimize scour and erosion.

Data on nutrients and contaminents are not available for these
streams, but since soil types, land use, and hydrology are similar to Uso
Creek, it is very likely that they also exhibit relatively high and
variable levels of nutrients and other dissolved materials.

Drainage improvements recommended for the intermittent streams
draining into the Cayo del Grullo include both channelization and bridge
replacements on Jaboncillos, Ebanito, San Fernando, and Arania Creeks and
bridge replacements only on Escondido and Santa Gertrudis Creeks.

The nearly 62,000 ft channel improvement recommended on San Fernando
Creek will result in substantially increased average channel velocities
during peak flows through much of the improved reach (50-200% during a
2b-year event). This, however, is the only major improvement recommended
for this basin.

Relatively short reaches of Jaboncillos, Ebanito, and Arania Creeks
would be channelized and numerous bridges replaced to relieve overbank

flooding south of Kingsville,

AFFECTED ESTUARINE SYSTEMS

Descriptions and comparisons of the major physical, chemical and
biological characteristics of Texas Ccastal Systems can be found in a few
works of broad scope with varied viewpoints (Collier and Hedgepeth, 19%50;
Odum, 1967; Hackney, 1978). A large number of more narrowly focused works

exist which provide detailed information on physical or chemical
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conditions, numbers and distribution of species or some index of production
over broad geographic areas (e.g., Odum and Hoskin, 1958; Simmons and
Breuer, 1962; Sorenson and Conover, 1962; Conover, 1964; Gunter et al.,
1964; Copeland and Hoese, 1966; Texas Landings Series; Texas Colonial
Waterbird Society, 1982)., These and many other works are summarized in the
Environmental Geologic Atlas Series of the University of Texas Bureau of
Econqmic Geology (Brown et al., 1976; 1977) and in the Texas Department of
Water Resources Series "Influence of Freshwater Inflows" (TDWR, 1979;
1983). Uther publications reporting physical, chemical or biological data
from the geographic areas potentially affected by this project include:

(1) for nueces-Corpus Christi: Holland et al, 1Y75; EH&A, 1977; Hildebrand
and King, 1974, 1975, 1976, 1977, 1978; (2) for Laguna Madre: Simmons,
1957; Copeland et al, 1Y6b; Merkord, 14738; Pulich, 1980; (3)_for Baffin
Bay-Alazan Bay: Breuer, 1957; Jensen, 1974; Suhm, 1974; Fuls, 1974;
Tinnin, 1974; Suhm, 1Y76; Martin, 1979; and Cornelius, 1984, 1984b.

Many of the documents listed above address salinity and freshwater
inflow characteristics with respect to biological impacts. A very large
body of literature exists on the salinity tolerance of estuarine species
(partially reviewed in TDWR, 1983} as well as works directly concerned with
the effects of changes in freshwater inflow (Hoese, 1960; Copeland, 1966;

.Kinne, 1971; Holliday, 1971; TOWR, 1973, 1979, 1983). The extensive work
on salinity relations of commercially important species is reviewed in

Gunter et al., 1964, 14969, 14/4,

Nueces-Corpus Christi Bay

Uso Bay in the Nueces-Corpus Christi Bay system will receive the

runoff from proposed drainage improvements in the watershed of Oso Creek.
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Although Uso Creek and Uso Bay connect with Corpus Christi Bay, this
relatively small system has more in common with the creeks emptying into
the Baffin Bay-Laguna Madre system than with the Nueces River and its
estuary. The Nueces System is distinguished from the others primarily by
the amount and relatively constant presence of freshwater input, and is
regarded as transitional between the low salinity bay systems to the
northeast and the hypersaline lagoons to the south that receive only
intermittent freshwater inflows.

In common with other Texas Coastal Systems, the Nueces-Corpus Christi
system experiences relatively small excursions due to astronomical tides,
with seasonal and meteorological effects generally much more important 1in
determining circulation and water exchange with other systems.

Oso Bay and the Cayo del Oso (the tidally influenced portion of the
creek), which extends upstream from the bayhead nearly 15 km; tend to be an
extreme environment subject to periodic freshwater flooding on the one
hand, and high salinities and water temperatures on the other because of
restricted communication with Corpus Christi Bay during low flow periods.
The estuary of 0Uso Creek is characterized by substantial areas of wind

tidal flats that are sparsely vegetated and have historically been only

temporarily covered by shallow, turbid water.

The inundated area of Uso Bay varies from about 2200 to 570U acres.
During the substantial periods when Uso Creek is not flowing, water levels
in the Cayo del 0so have historically been governed by meteorological
conditions. Wind tidal flats may be alternately exposed and inundated for
days at a time. The fine silt and clay substrate here is easily
resuspended, either by high winds when exposed surfaces dessicate, or by

wind driven currents when inundated, resulting in characteristically turbid



water over a soft, muddy bottom. ‘The presence of a discharge from Central
Power and Light's Davis Plant cooling pond appears to have ameliorated the
environment in Uso Bay to some extent by reducing salinity fluctuations and
improving circulation. Hildebrand and King (1978) estimated that the
discharge of saltwater from the Laguna Madre into Oso Bay from this pond
averages approximately 280 million gallons per day, or 311,000 ac-ft/yr,
which is three times the wet-year flow of Oso Creek. This, together with
the 20 million gallon per day (22,214 ac-ft/yr) freshwater discharge of two
City of Corpus Christi sewage treatment plants, presently dominates the

hydrology and water quality of Uso Bay.

Baffin Bay System

Freshwater inflows to the Baffin Bay-Laguna Madre system are quite
small, and oceanic exchange is restricted since communication with the Gulf
of Mexico is through the upper Laguna Madre whose only permanent openings
are the Gulf Intracoastal Water Way (GIWW) to the south ‘and Corpus Christi
Bay in the north. Baffin Bay and the Laguna Madre are quite similar in
water quality except when inflows from the creek systems north and west of
Baffin Bay result in a salinity gradient from the bayheads out to the
Laguna Madre. No other organized drainage system conveys freshwater to the
upper Laguna Madre.

Laguna Madre waters tend to be relatively clear and shallow and
support large stands of seagrasses. These account for much of that
system's primary production and provide refuge and/or feeding areas for
juvenile fin and shellfish. Baffin Bay waters are also shallow (average
depth U.9 m.) but tend to be more turbid, presumably because of the

widespread silty clay substrates.
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Numerous publications (e.g., Collier and Hedgepeth, 1950; TDWR, 1983;
Cornelius, 1984, 1984b) discuss the large and essentially unpredictable
changes in salinity and other water quality parameters characteristic of
this system. Although the Baffin Bay-Laguna Madre complex is classified
as a hypersaline lagoonal system, the frequency and severity of episodes of
elevated salinity appear to have diminished since construction of the GIWW
improved communication with Corpus Christi Bay and created a permanent
opening through the land bridge to the Lower Laguna Madre.

A unique feature of Baffin Bay is the presence of calcareous reef
structures built up of serpulid worm tubes. These reefs were thought to be
extinct as recently as the early 1970's, but are now known to contain live

worm populations. Likewise, seagrasses were also reported to be absent

from the Baffin Bay system, but stands of shoalgrass (Halodule wrightii)

and Widgeongrass (Ruppia maritima} are now present in appropriate habitat

throughout the system, Although it is tempting to equate these apparent
changes with the amelioration of hypersalinity mentioned above, the
relationship is speculative.

The lower reaches of the drainages entering the Baffin Bay systems are
dominated by extensive wind tidal flats which, in southern Texas, replace
the bay head and creék mouth marshes common on the upper coast. The
wind tidal flats are barren, featureless expanses of silts and clays that
are irregularly flooded by meteorologically driven tides or (even more
irregularly) by freshwater runoff. Wind tidal flat environments dominate
the creek channels for many kilometers above the bay heads, being
particularly well developed in the Cayo de Hinosa and Cayo del Mazon, and
in the lower reaches of the San Fernando Creek drainage. The more

frequently flooded portions of the flats support algal mat communities
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composed primarily of filimentous blue green algae and diatoms. These mat
communities can be highly productive and appear to contribute considerable
primary production to the bay system.

Permanently inundated areas may aiso occur on these flats, either as
very shallow channels or as isolated pools. The channels may be associated
with freshwater inflow or with saltwater drainage off the flats. In either
case, these areas do not usually harbor algal mats because of the turbidity
in waters over about 25 cm depth and because environmental conditions allow
the development of herbivore populations capable of disrupting the mat
community.

During periods of no freshwater inflow, creek channels may exhibit
inverted salinity gradients, with salinities increasing upstream. This
occurs when bay waters are isolated in streah channels by falling water
levels. Salts become concentrated by evaporation and by solution of salts
deposited in the substrata during previous cycles of inundation and
evaporation. Numerous oilfield brine discharges also occur in these
drainages, further contributing to hypersaline conditions in isolated
pools. Large amounts of organic matter may accumulate in the hypersaline
pools as the salt content, exotic ion ratios, and high water temperatures
depress (or eliminate) grazer and decomposer populations.

Open water areas are dominated by benthic communities of polychaetes,
mol Juscs, and small crustaceans. Large, mobile species important in the

system include penaeid shrimp, black drum (Pogonais cromis), redfish

(Sciaenops ocellata), mullet (Mugil cephalus) and others, all of which

migrate into and out of these systems in response to changing environmental

conditions.
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IMPORTANT SPECIES AND HABITATS
Important species are defined as those which are (1) endangered or

threatened, (2) commercially or recreationally important, or (3) essential
to the maintenance of the ecosystem structure or function. Marine species
and birds commonly associated with estuarine areas in category 1 regarded
by the Texas Parks and Wildlife Department as actually or probably
occurring in Kleberg and Nueces Counties are listed in Table 7-1.

Species listed by the U, S. Department of the Interior (USFWS,
1983, 1984) as endangered or threatened are protected under the provisions
of the Endangered Species Act (1973, USC 1531 et seq.) amended in 1982 (PL
97-304), which enjoins the federal government from authorizing,
participating in, or financing activities adversely affectinyg members of
that species or its designated critical habitét (if any). Syate protected
non-game species may not be taken, possessed, transported, exported, sold,
or offered for sale, either directly or as part of a product (Rules
127.70,12,001-008 TPWD). This implies that all actions directly (provably)
resulting in the death of members of protected non-game species would be a
violation of these rules, absent the exceptions in 127.70.12.0U05-006,
punishable as a misdemeanor. In addition, some of these protected non-game
species correspond to federally listed threatened species (e.dg., Atlantic
Loggerhead, Atlantic Green Turtle) and are therefore also protected under
federal regulations.

Of the federaily listed species, there are four whales and three

turtles which are marine forms, and the West Indian Manatee (Trichechus

manatus) whose habitat incliudes large fresh and saltwater bodies that
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Species
Mammals

Dotphin, bridl

Table

/-1

Endangered or Threatened Marine Species
Known, or Likely, to Occur in the Project Area

ed Stenella frontalis

Dolphin, rough- Stena bredanensis

toothed
Dolphin, spott
Blue Whale
Finback Whale
Right Whale

Sperm Whale

ed Stenella plagiodon

Balaenoptera musculus

B. physalis

Eubalana spp.

Physeter catadon

Dwarf Sperm Whaie Kogia simus

False Killer
Whale

Goose-beaked
Whale

Killer Whale

Short-finned
Pilot Whale

Pygmy Killer
Whale

Pyymy Sperm
Whale

Gulf Stream
Beaked Whale

West Indian
Manatee

Birds

Brown Pelican

Pseudorca crassidens

Ziphius cavirostris

Orcinus orca

Globicephala macrorhynca

Status!

-

Feresa attenuata

Kogia breviceps

Mesoplodon europaeus

Trichecus manatus

Pelecanus occidentalis

7-13

Uccurrence2

Possible

Possible

Possible
Possibie
Possible
Possible
Possible
Possib]g

Possible.
Possible

Possible

Possible
Possible
Possible
Possible

Possible

Confirmed



Bald Eagle Haljiaeetus leuco- £ Confirmed

cephalus
Arctic Peregrine Falco peregrinus E Confirmed
Faicon tundrius
Whooping Crane  Grus americana £ Possible
Interior Least  Sterna albifrons SE Probable
Tern athalassos
Least Tern S. albifrons anti- P Confirmed
Tlarum
Reddish Egret Egreta rufescens P Confirmed
White-Faced Plegadis chihi p Caonfirmed
Ibis
Osprey Pandion haliaetus P Confirmed
carolinensis
Reptiles
Green Sea Chelonia mydas T Confirmed
Turtle ;
Hawksbill Turtle Eretmochelys imbra- E Probable
cata
Kemp's Ridley Lepidochlys kempii E Probable
Turtle
Leatherback Dermochelys coriacea E Probable
Turtie
Loyggerhead Caretta caretta T Confirmed
Turtle

1(Status) E - Endangered, listed by U.S. Fish and Wildlife

Service (1983)

T - Threatened, listed by U.S. Fish and Wildlife
Service (1983)

SE- Listed by State of Texas as Endangered (31T.A.C.
57.131-.136, 1984)

P - Listed by State of Texas as Protected Non-game
species (127,70.,12,001-.008)

2(0ccurrence) Based on Texas Parks and Wildlife Information for Kleberg and
Nueces Counties.
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support substantial aquatic vegetation (Davis, 1974; Collins, 19Y81).
Among the endangered bird species listed in Table 7-1, the Brown

Pelican and Bald Eagle are noted to have been actually observed

("confirmed") in Klebery and Nueces Counties, while the Arctic Peregrine

Falcon is "probable." The Brown Pelican (Pelicanus occidentalus) is

strictly coastal, restinyg, feeding, and nesting in tropical and subtropical
bay and estuary habitats on Atlantic and Gulf Coasts (Oberholzer, 1974).

Bald Eagles (Haliaeetus leucocephalus) are essentially non-migratory

and along the Gulf Coast breed from late October through early May
{Oberholzer, 1974). Bald Eagles typically inhabit margins of seacoasts,
estuaries, and large freshwater bodies where suitable nest and lockout
locations (tall trees or cliff ledges) are present. The Arctic Peregrine

Falcon {Falco peregrinus tundrius), which is a winter migrant along the

Texas Coast, likewise prefers isolated, elevated nesting areas, but
non-nesting individuals may utilize a wide range of habitats (OUberholzer,
1974). Although suitable habitat is essentially non-existent around Oso
Bay and contiguous areas of Corpus Christi Bay, the relatively isolated and
undisturbed area of the King Ranch adjacent to Baffin Bay and the Laguna
Madre contains appropriate habitat.

The Interior Least Tern (Sterna albifrons athalassos), a geographic

race of the Least Tern (Sterna albifrons antillarum), characteristically

inhabits broad sandy bottomlands commonly associated with large rivers. No
substantial habitat for this species i$s expected to occur in the estuarine
receiving bodies (Uberholzer, 1974). The lower reaches of the creeks

draining into Uso Bay, Alazan Bay, and the Cayo del Grullo, where extensive
sand flats occur, are brackish to hypersaline. These areas would appear to

be more attractive to the Least Tern than to the Interior Least Tern.
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Commercially and recreationally important species comprise the second
category of critical species inhabiting these bay systems, and they are
discussed by a large number of authors with varying viewpoints. The
requirements of these species, including the blue crab (Callinectes

sapidus), white shrimp (Penaeus setiferus), croaker (Micropogon undulatus),

black drum (Pogonais cromis), redfish (Sciaenops ocellata}, and spotted

seatrout (Cynoscion nebulosus), which are the most important species in the

Baffin Bay-Upper Laguna Madre Fishery, are well known and can be considered
in evaluating potential project impacts.

The third important species category, consisting of those essential to
the ecosystem, is less well defined than the others, but in the context of
the low diversity communities of the project area, this category includes
the most abundant species present. Conditions resulting in the reduction
or elimination of these populations would result in greatly altered
communities. Examples include the mat-forming species of bluegreen algae

discussed above and the sheepshead minnow (Cyprinodon varigatus), the only

fish capable of inhabiting the shallow, hypersaline habitats in the area.
Habitats to be considered in project evaluation include those habitats
critical to the well-being of important species. This is particularly
important where the habitat may be particularly sensitive to the types of
change associated with the project, or where the habitat is wholly or
largely encompassed by the area of maximum impact. Freshwater marsh and
swamp areas (largely confined to the Nueces River Valley) are considered of
the highest value in the coastal bend region because of their importance to
waterfowl and their limited extent. Seagrass beds and salty to brackish
water marshes are also considered important, primarily because of their

utility as nursery grounds for commercially and recreationally important
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species, but also because of the organic matter they contribute to bay food
webs. Unique habitats, such as the serpulid reefs of Central Baffin Bay,

are also considered to be important in impact evaluations.

POTENTIAL IMPACTS

Potential effects on estuarine systems from the drainage improvements
discussed above could result from changes in (1) the amount of freshwater
input, (2) the timing of inflows, and (3) the amount and nature of
dissolved and suspended material carried by the streamflow. Whether any
effect could actually be detected in the estuary and whether that effect
would be adverse depend on the magnitude of change in streamflow
characteristics and on the nature of the receiving body.

As already mentioned, the proposed bridge replacements qnd
channelizations are not expected to result in any significant change in
total discharge in any of the affected stream systems. However, some
decrease in peak travel time during a storm event, together with higher
current velocities, will occur in the improved sections. This will have
the effect of reducing the amount of time after the flood peak during which
large volume flows continue. The difference appears to amount only to
hours or a few days since only main channel capacity Qil] be increased and
overbank flooding prevented. Drainage of ponded areas filled by upland
runoff will be only incidentally affected and base flow from groundwater
seepage will not be affected at all. Therefore, the longer term Tow flows
that occur following sufficient rainfall should continue relatively
unaltered after implementation of the recommended improvements.

Although more rapid drainage should result in shorter contact times

for dissolution of nutrient or contaminant materials in flooded soils, the
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higher rates of flow will enhance transport of suspended materials. Water
quality studies, primarily in urbanized areas (Austin, 1983, 1984a, 1984b),
have shown that substantial proportions (e.g., 30-60%) of the nutrients,
organic carbon, metals, and pesticides in runoff water can be associated
with suspended solids. However, even in the extreme case of a 1l0U-year
runoff event in the Oso Creek channelized reach, water surface elevations
were predicted to decrease by only about 1.5 to 2.5 feet from the natural
to the improved condition. With the relatively flat topography typical of
the region, no substantial increase in transport of upland soil material
into the channels would occur. Although it is unlikely that there would be
any substantial increase in sediment eroded from upland areas, some
increase in competence and channel scour may occur as a result of increased
velocities in and adjacent to improved reaches, as a result qf higher
current velocities. These velocities, however, will not reach a point that
causes excessive scour or ercsion. Properly designed channels and bridges
will minimize this erosion potential. Channel velocities in the improved
reaches are generally below b feet per second due to the flat slopes.

The short-term hydrologic changes (decrease in peak travel time, more
rapid transport of water otherwise trapped in extensive overbank areas by
channel constrictions) will tend to be attenuated during flow through the
Tower reaches of the streams. Increased current velocities are not
expected to persist below the improved channel sections. This is indicated
by the lack of significant changes in computed travel times and channeil
velocities in reaches below improved reaches.

Unfortunately, the type of modeling performed to evaluate the drainage
improvements does not result in quantitative descriptions of the “"before"

and "after" hydrologic regimes. Figure 7-1 is a conceptual hydrograph (a
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plot of.stream discharge over time at a given point) showing the type of
change expected to result from removing channel restrictions. After
improvement, peak discharge is somewhat greater, and discharge is initially
reduced more rapidly since water is no longer retained in overbank storage
by inadequate channel capacify. The area under the curve (total discharge)
and the long-term tail-off to zero flow are unaffected by the proposed

improvements.

FIGURE 7-1

Natural

IDHVYHISIA

TIME >

TYPICAL HYDROGRAPH, SHOWING RUNOFF CHARACTERISTICS
OF A CHANNEL REACH BEFORE AND AFTER IMPROVEMENT.
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Uso Bay appears very unlikely to be affected by changes in the
hydrologic regime of Oso Creek as a result of the drainage improvements
discussed above. While the proposed improvements are limited in scope and
located high in the basin, the primary reason for this conclusion is the
present domination of Uso Bay hydrology and water quality by Central Power
and Light's cooling pond discharge, which amounts to about three times the
total wet year discharge of Oso Creek.

Alazan Bay and the Cayo del Grullo do not contain habitats that are
dependent on a regular regime of freshwater input to maintain them. While
the nutrients and other materials supplied by freshwater inflow are
certainly important, maintenance of a particular sq]inity regime or
relatively constant mixing 2zone, exemplified by the river delta and creek
mouth brackish marshes characteristic of the upper coast, 1s‘not.
Freshwater input and, in consequence, salinity can vary rapidly and
unpredictably; Cornelius (1984), for example, reported Alazan Bay
salinities ranging from below 10 to 50 ppt (parts per thousand).

The bayhead areas are not only devoid of macrophytes, but are largely
flat, featureless expanses of silt and clay that do not provide sheltered
nursery areas or food sources for important marine species, The important
environmental factors in the biology of these areas are the relatively long
periods of shallow inundation and dessication by meteorological tides, and
the hypersaline conditions that result from successive episodes of
jnundation and evaporation (and oil field brine discharges). Salinities
over 100 ppt are not uncommon in the Cayos surrounding Baffin Bay,
including the large ones forming the mouths of Petronila and San Fernando

Creeks,
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The organisms characteristic of these areas -- blue-green algae mats,
a few insect and crustacean species, sheepshead minnows, and the mullet --
are oppertunistic, adapted to the rapid exploitation of disturbed and
stressful habitats. These species are typically generalists, tolerant of a
wider range of environmental conditions than are most species. As a
consequence they are often widely distributed, but may show their largest
population sizes in stressed areas where environmental conditions are
unsuitable for competing species or predators.

Sessile species will typically be tolerant of wide ranges of salinity
and dissolved oxygen concentrations, ionic ratios, temperature, and other
unpredictably fluctuating factors. Mobile species often exhibit migratory
behavior that is not simply programmed by season, but is strongly modified
by changes in environmental conditions. Most of these species will exhibit
high rates of growth and reproduction when conditions are favorable, will
not be heavily dependent on the reproduction of a single year class, and
will have several mechanisms for the dispersal of juveniltes. The latter is
a critical adaptation to recolonizing a disturbed habitat.

Events such as large inputs of freshwater, hypersaline episodes or
dessication, and storm disturbance of sediments may produce tremendous
local mortality, even among tolerant species. Exploitation of such areas
following the return of more favorable conditions is an important component
of estuarine production. It seems unlikely that the rather subtle changes
in hydrology that appear to result from the proposed drainage improvements
would have any substantial effect on such habitats and communities.

Arania Creek, unlike the other drainages, flows directly into the
central Cayo del Grullo, and its discharge is therefore in much closer

proximity to open water bay habitats. These include seagrass beds in some
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shallower areas and extensive benthic communities dominated by polychaete

worms and molluscs (primarily Mulinia lateralis) in deeper bay waters. It

is these areas that are important toc the penaeid shrimp, black drum, and
other eccnomically important populations of the Baffin Bay system.

However, these species also must be tolerant of the wide and unpredictable
changes in environmental conditions that are characteristic of this system.
Since the expected changes in freshwater inflow as a result of the
recommended drainage improvements will amount to small differences in the
pattern of input, it is not probable that effects of any biological
consequences could be demonstrated, either on the wind tidal flats or in
the bay community.

Because of increased current velocities in at least the improved
reaches, an increased rate of sedimentation is a potential effect of
drainage improvements. No quantitative data are available on scour and
sediment transport increase. However, it can bevexpectéd that increased
sediment loading from an improved reach would occur when channel velocities
are increased over the present condition for a given runoff event. Based
on Z25-year events, average channel velocity changes are predicted over a
ranye from -33% to over 20U%. These increases are only at peak flows,
which do not persist for long, and are not predicted to extend
substantially be]ow.the improved reaches. Smaller events, with return
intervals less than 25 years, will have lower current velocities and
probably less difference between the improved and unimproved conditions
and, consequently, should result in proportionately smaller sediment
transport increase.

Since the estuarine receiving systems are characterized by extensive

marginal flats, and bay bottoms of fine-grained, unconsolidated material
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are presently quite turbid and do not support large séagrass meadows except
in the Laguna Madre, only a very large increase in sediment loading could
result in evident effects. Siltation on seagrass beds and extant benthic
communities would have to increase appreciably beyond the present level of
disturbance due to flooding or to scour and burial by storm events.
Considering the known resiliency of the estuarine community to disturbance
of this type and the probable small increments in sediment loading, it does
not seem likely that any impact would be noticeable in the estuary.

Among the endangered, threatened, and protected species potentially
present in the project area, all the mammais, except for the West [ndian
Manatee, are primarily restricted to marine habitats outside the potential
range of influence of the proposed drainage improvements. The Manatee
typically inhabits tropical, heavily vegetated waters. Nhi}q suitable
habitat may be present in the Laguna Madre, it is not in either Oso or
Baffin Bays, and the proposed drainage improvements are not considered of
sufficient magnitude to affect aquatic macrophyte stands anywhere in the
system.

The various sea turtle species listed in Table 7-1 are known to
utilize inshore waters to varying extents, and might therefore be found in
Baffin Bay waters. Among the birds, a small Least Tern nesting colony is
known to have persisted on shell spits in Oso Bay at least through 1977,
while the Reddish Egret and White Faced 1bis have been observed to nest on
the GIWW spoil island located in the Laguna Madre at the mouth of Baffin
Bay. The other listed birds would be much more likely to be found around
Baffin Bay than Oso Bay.

No mechanism whereby the proposed drainage improvements could

adversely impact any of these species is evident., Small changes in
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short-term flow patterns and sediment loading are likely to be detectable,
if at all, only in the uppermost estuarine reaches of these systems.
Certainly they will not result in any change in physical habitat or
potential in estuarine areas. Changes in water quality parameters,
particularly contaminants such as pesticides, are expected to be small.
Contaminant loadings might be expected to increase in association with
sediment loads, but both factors are probably much more sensitive to land
use and agricultural practices within the basins than to channelization of
stream courses and bridge replacements.

Increases in endangered bird populations, notably Bald Eagles,
Ospreys, and Brown Pelicans, have been widely attributed to the elimination
of the widespread use of chlorinated hydrocarbons. While some of this
insecticide material (particularly the degradation products of DDT)
persists in the soils and sediments of the project area, the proposed
drainage improvements do not appear capable of substantially increasing the

availability of this material in the downstream estuarine areas.

7-24



SECTIUN 8 - CAPITAL IMPROVEMENT PROGRAM

Priority Ranking

Drainage improvement rating criteria provide a means to develop a
priority list for construction of the recommended alternatives. 1n this
procedure several items, or criteria, are used to evaluate the alternatives
and compare them. The criteria used should represent the important County
concerns in the decision-making process. All the criteria are not equally
important, so weighting factors are applied to them, which will tend to
make the alternatives that best meet the objectives of the County the
higher priority items. Some of the criteria used to evaluate the
alternatives are judgement values {such as socio-economic benefits) and
some are more easily quantified (such as costs). For this stpdy; seven
criteria were used in evaluating the alternatives:

1. Severity of existing problem, which includes the flooding of
homes, businesses, roads and utilities

2. Development potential

3. Environmental impacts, primarily on the bays and estuaries
4, Capital costs

5. Required maintenance

6. Ease of implementation

7. Socio-economic benefits, which include access during flooding,
duration of flooding, public concern, etc.

The weighting factors used for the evaluation criteria are listed in

Table 8-1.
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TABLE 8-1

WEIGHTING FACTORS FUR EVALUATION CRITERIA

— Weighting
Evaluation Criteria Factor
. 1.  Severity of Existing Problem b
2. Development Potential 4
- 3. Environmental Impacts 3
4, Capital Costs 5
- 5. Required Maintenance 2
_ 6. Ease of Implementation 1
7. Socio-Economic Benefits 3

Each of the alternatives was evaluated as having a range of impacts
from desirable to undesirable effects., High impacts, assigned a value of
3, were given to alternatives that produced desirable effects, and Tow
impacts, assigned a value of 1, were given to alternatives that produced
—_ undesirable, or negative, effects. Medium impacts were assigned a value of
2. Table 8-2 evaluates the alternatives according to weighting factors and

impact values. Table 8-3 1ists the improvements by rank,
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TABLE 8-2

ALTERNATIVES RANKING TABLE

Basin Alternative Evaluation Criterial Total
1 Z 3 4 5 6 7 Points
WF=b WF=4 WF=3 WF=5 WF=2 WF=1 WF=3

San Fernando SR2 @ FM 2045 L-b M-8 M-6 M-10 H-6 M-2 L-3 40
c13 L-5 L-4 L-3 L-5 M-4 L-1 L-3 25
SR B FM 1345 L-5 L-4 H-9 M-10 H-6 L-1 L-3 38

Santa SR @ FM 1717 M-1U H-12 H-y M-10 H-6 H-3 H-9 59

Gertrudis

Escondido SR @ CR 1U30UN H-1% M-8 H.9 H-15 H-6 H-3 H=9 65

Jaboncillos CI M-10 M-8 L-3 L-5 M-4 L-1 M-6 37
SR 8w us 77 H-15 M-8 M-6 M-10 H-6 L-1 M-6 h2
SR @ Mo-Pac RR H-15 M-8 M-6 M-10 H-6 L-1 H-9Y 55
SR @ CR 217UW M-10 L-4 H-Y H-1b H-6 H-3 M-6 53
SR @ CR 1020 M-10 L-4 H-Y H-15 H-6 M-2 M-6 52
SR @ FM 772 M-1U0 L-4 H-9 H-15 H-6 H-3 M-6 53

Ebanito SR 8 FM 772 M-10 H-12 M-6 H-1% H-6 M-2 H-9 60
CI H-1% H-12 L-3 L-b M-4 L-1 M-6 46
SR @ FM 772 H-15 H-12 M-6 M-10 H-6 H-3 H-9 61
SR @ Us 77 H-1% H-12 M-6 H-5 H-6 M-2 H-9Y 55
SR @ Mo-Pac RR H-15 H-12 M-6 L-5 H-6 L-1 H-9 54
SR @ CR 1U30S M-10 L-4 H-Y H-15 H-6 H-3 M-b 53
SR @ FM 772 M-10 L-4 H-9 H-15 H-6 H-3 M-6 53

Arania SR @ FM 6238 H~15 H-12 M-6 H-15 H-6 H-3 H-9 66
SR @ FM 628 H-i5 H-12 M-6 H-15 H-6 H-3 H-9 66
SR @ CR 1u90S H-15 H-12 M-6 H-1% H-b H-3 H-9 66
Cl H-15 H-12 L-3 M-10 M-4 L-1 M- 51
SR @ FM 628 M-10 M-8 H-9 H-15 H-6 H-3 M-6 57
SR @ FM 628 M-10 M-8 H-9 H-1% H-6 H-3 M-b 57
SR @ FM 628 M-10 M-8 H-9 H-15 H-6 H-3 M-b 57

For example, H-15 in colymn 1 means the alternative is assigned a high impact at a
point value of 3 (see page 8-2} and in Column 1 the weighting factor eguals b;
hence, the point evaluation is 3 x 5, or 15. M (or medium) rates 2 points, and L
(or low) rates 1 point,

1. Evaluation Criteria Numbers are shown in Table 8-1.
2. SR = Structure Replacement
3. €I = Channel lmprovement
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TABLE 8-3

PRIORITY RANKING

Rank Basin Alternative Points
1 Arania Bridge at FM 628 (Sec. 2.01) 66
2 Arania Bridge at FM 628 (Sec. 2.05) 66
3 Arania Culverts at Co. Rd. 1U90S 66
4 Escondido Bridge at Co. Rd. 10U3UN 65
5 Ebanito Bridge at FM 772 (Sec. 4.60) 61
o Ebanito Bridge at FM 772 (Sec. 4.01) 60
7 Santa Gertrudis Bridge at FM 1717 59
8 Arania Bridge at FM 628 (Sec. 2.21) 57
9 Arania Bridge at FM 628 (Sec. 2.25) 57
1u Arania Bridge at FM 628 (Sec. 2.30) 57

11 Jaboncillos Bridge at Mo-Pac RR 55

12 Ebanito Bridge at US 77 b5

13 Ebanito Bridge at Mo-Pac RR 54

14 Jaboncillos Culverts at Co. Rd. 217U W 53

15 Ebanito Culverts at Co. Rd. 1030S 53

16 Ebanito Bridge at FM 772 53

17 Jaboncillos Bridge at FM 772 53

18 Jaboncillos Bridge at US 77 52

19 Jaboncillos Culverts at Co. Rd. 1020 - 52

20 Arania Channel Improvement 51

21 Ebanito Channel Improvement 46

22 San Fernando Bridge at FM 2045 40

23 San Fernando Bridge at FM 1355 38

24 Jaboncillos Channel Improvement 37

25 San Fernando Channel Improvement 25

8-4



SECTIUN 9 - LEGAL REQUIREMENTS

Texas counties are authorized to requlate development in flood areas
by two statutes, both of which were passed to provide eligibility for flood
insurance under the National Flood Insurance Act of 1968,

Art. 1bdle-1 was enacted in 1969, It authorizes any county bordering
on the Gulf of Mexico or the tidewater 1imits thereof to determine and
describe the boundaries of flood, or rising water prone, areas.

This statute defines "flood, or rising water prone, area" to mean "an
area that is subject to or exposed to flooding by the Gulf of Mexico or its
tidal waters, including lakes, bays, inlets, and lagoons, which results in
damage to land or property."

The commissioners court of any such county is authorized "to enact and
enforce regulations which regulate, restrict, or control the management and
use of jand, structures, and other development in fiood, or rising water
prone, areas in such a manner as to reduce the danger or damage caused by
flood losses. This power and authority may inciude, but not be limited to,
requirements for flood-proofing of structures which are permitted to remain
in, or be constructed in, flood, or rising water prone, areas; regulations
concerning minimum elevation of any structure permitted to be erected in,
or improved in, such areas; specifications for drainage; and aﬁy other
action which is feasible to minimize flooding and rising water damage."

The Texas Flood Control and lnsurance Act was first enacted in 1469,
and was later amended in 1977, It appears in Section 16.311 et seq. of the
Texas Water Code.

This Act authorizes counties (and all political subdivisions,

including the South Texas Water Authority) to take all necessary and



reasonable actions to comply with the requirements and criteria of the

National Flood insurance Program, including but not limited to:

“(1) making appropriate land use adjustments to constrict the
development of land which is exposed to flood damage and minimize
damage caused by flood losses;

(2) guiding the development of proposed future construction, where
practicable, away from a location which is threatened by flood
hazards;

(3) assisting in minimizing damage caused by floods;

(4) authorizing and engaging in continuing studies of flood hazards
in order to facilitate a constant reappraisal of the flood insurance
program and its effect on land use requirements;

(o) engaging in floodplain management and adopting enforcing
permanent land use and control measures consistent with the criteria
established under the National Flood Insurance Act;

(6) declaring property, when such is the case, to be in violation of
local Taws, regulations, or ordinances which are intended to
discourage or otherwise restrict land development or occupancy in
flood-prone areas and notifying the secretary, or whomever he
designates, of such property;

(7) consulting with, giving information to, and entering into
agreements with the Department of Housing and Urban Development for
the purpose of: '

(A) identifying and publishing information with respect to all flood
areas, including coastal areas; and

(B) establishing flood-risk zones in all such areas and making
estimates with respect to the rates of probable flood-caused loss for
the various flood-risk zones for each of these areas;

(8) cooperating with the secretary's studies and investigations with
respect to the adequacy of local measures in flood-prone areas as to
1and management and use, flood control, flood zoning, and flood damage
prevention;

(9) taking steps to improve the long-range management and use of
flood-prone areas;

(1U) purchasing, leasing, and receiving property from the secretary
when such property is owned by the federal government and lies within
the boundaries of the political subdivision pursuant to agreements
with the Department of Housing and Urban Development or other
appropriate legal representative of the United States Government;
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(11) requesting aid pursuant to the entire authorization from the
commission;

{12) satisfying criteria adopted and promulgated by the commission
pursuant to the National Flood Insurance Program; and

(13) adopting permanent land use and control measures with
enforcement provisions which are consistent with the criteria for land
management and use adopted by the secretary."

The jurisdiction of counties pursuant to these statutes has been
defined by several Attorney General opinions.

Attorney General opinion No. H-978, dated April 12, 1977, concluded
that counties can adopt only land use requlations that are required for
compliance with the National Flood Insurance Program, and that these
regulations can apply only in the areas designated by the Flood Insurance
Administrator.

Attorney General opinion No. H-1024, dated July 18, 1977, concluded
that Art. 158le-1 1imits the power of the commissioners court to enacting
regulations applicable to areas subject to flooding by the Gulf of Mexico
or its tidal waters, including lakes, bays, inlets, and lagoons.

However, the Attorney General pointed to Section 2 of Art. 158le-1
which authorizes counties to determine and describe the boundaries of flood
or rising water prone areas, and further providing that this determination
“shall be conclusively established" when the commissioners court shall make
a finding in a resolution passed by it that an area or areas located within
the boundaries of such county or flood or rising water prone area.

The Attorney weneral concluded that the commissioners court may
conclusively determine the geographical scope of its powers under Art.
1981le-1, and that such determination shall be final.

Kleberg County borders on the Gulf of Mexico and is therefore

authorized by Art. 1b58le-1 to enact land use regulations applicable only to
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areas subject to flooding by the Gulf of Mexico or its tidal waters,
including lakes, bays, inlets, and lagoons. The commissioners court may
conclusively establish the 1imits of these areas by making findings in a
resolution.

Attorney General opinion MW-171, dated April 15, 1980, concluded that
Sec. 16.311 et seq. of the Texas Water Code authorized Harris County to
require building permits only in the areas designated by the Federal Flood
Insurance Administrator. However, the opinion concluded that Art. 1538le-1
gives the Harris County Commissioners Court authority to require building
permits in incorporated areas for structures constructed or placed in
defined flood, or rising water prone, areas after these areas have been
established by resolution of the commissioners court.

Attorney General opinion JM-123, dated December 3U, 1983, concluded
that Cameron County has no power to require utilities to deny service to
individuals or entities not in compliance with the county flood control
regulations.

Attorney General opinion JM-328, dated June 21, 1985, concluded that
regulations enacted under Art. 158le-1 and Sec 16.311 et seq. of the Texas
Water Code do not constitute on their face a "taking" in violation of the
federal or state constitutions.

In addition to the counties, the jurisdiction of political
subdivisions pursuant to these statutes has been defined by several
Attorney General opinions.

Attorney General opinion No. H-978, dated April 22, 1977, concluded
that political subdivisions can adopt only land use regulations that are
required for compliance with the National Flood Insurance Program, and that

these regulations can only apply in the areas designated by the Flood
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Insurance Administrator.

Attorney general opinion JM-123, dated Uecember 30, 1983, concluded
that Cameron County has no power to require uytilities to deny service to
individuals or entities not in compliance with the county flood control
regulations. However, the Attorney General noted a rule of the Public
Utility Commission permitting a utility to decline service to an applicant
who has not complied with the utility's approved rules and regulations
filed with the Commission or an applicant whose equipment is hazardous or
of such character that satisfactory service cannot be given. The Attorney
General concluded that a utility can voluntarily deny service to an
applicant for the reasons set out in the Commission rules. The Attorney
General also noted that a utility can seek an amendment to its regulations
to deny service to buildings which lack permits required by law.. Finally,
he noted that if the county's regulations guard against the same conditions
expressea in the utility's approved regulations on file with the Commission
or if they prohibit utility hookups to applicants with equipment hazardous
or unsatisfactory because of the danger of being located in a flood-prone

area, the utility may voluntarily comply with them.

CONCLUSION

The Commissioners Court of Nueces County has the following authority:
1. To adopt land use regulations having as their purpose and effect
compliance with the requirements and criteria promulgated pursuant to
the National Flood Insurance Program. These regulations apply only to
areas designated by the Flood Insurance Administrator.
2. To define areas subject to flooding by the Gulf of Mexico or its
tidal waters, including lakes, bays, inlets, and lagoons, and to adopt
land use regulations for flood problems within these areas.
The provisions of the statute, and the Attorney General opinions, lead

to the following conclusions concerning the authority of the South Texas
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Water Authority to regulate development in flood hazard areas.

(1} South Texas Water Authority can adopt land use regulations which

have as their purpose and effect compliance with requirements and

criteria promulgated pursuant to the National Flood Insurance Program,
provided these regulations apply only in areas designated by the

Federal Flood I[nsurance Administrator as having special flood hazards.

(2) Utilities supplied with wholesale water by South Texas Water

Authority can voluntarily aygree with the Authority that they will deny

service to structures in special flood hazard areas provided that the

areas are identified by the utility as being ". . . of such character
that satisfactory service cannot be given," or, that the utility
places this provision in its regulations and has this provision
approved by the Texas Water Commission.

In addition to the authority to regulate development in flood hazard
areas, the Commissioners Court of Nueces County is authorized to regulate
subdivisions by Art. 6/U2-1, Sec. 2.401, This statute requires the owner
of any tract that is outside the corporate 1imits of any city who shall
divide it into two or more parts for the purpose of laying out a
subdivision to cause a plat to be filed in accordance with the requirements
therein set forth,

At the request of the Commissioners Court the county attorney may file
an action to enjoin a violation of any requirement established under the
Commissioners Court subdivision order, and to recover damages to compensate
the county in undertaking any construction or other activity necessary to
bring about compliance with the subdivision order.

A person commits an offense if the person knowingly or intentionally
violates a requirement of the subdivision order adopted by the
Commissioners Court under this statute. The offense is a Class B
misdemeanor.

Sec., 2.4U1 of Art. 67U2-1 is the successor of the former Art. 66Z26a,

which has been repealed.

Kleberg County has adopted a subdivision order under the authority of
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Article 6626a. This subdivision order requires, in Section 19, that
“roadway & drainage plans shall be prepared by a Registered Professional

Engineer (Texas Registration)." This section may be amended to require
that all drainage plans shall be in accordance with the Kleberg County
"Drainage Criteria and Design Manual" adopted by the Commissioner's Court
of Kleberg County, on s 198 , recorded in Volume , Page

__, as the Drainage Manual may be amended frqm time to time by order of
the Commissioners Court.

The existing subdivision ordinance needs to be amended to reflect that
it i1s adopted under the authority of Sec. 2.401 of Art. 6702-1, rather than
the repealed 6626a.

It is therefore recommended that the following procedure be taken:

1. Adoption of the "Drainage Criteria and Design Manual" by the
Commissioners Court. i

2. Adoption of a new subdivision order containing the

above-described addition to the existing order, and

reflecting that it is adopted under the authority of Sec.
2.401 of Art. 6702-1,

Kleberg County also has authority to require development or building
permits for construction in unincorporated areas that are floodplain areas
designated by the Federal Insurance Administrator, and in areas designated

by the Commissioners Court as being flood, or rising water prone, areas.
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