





























- Texas Commission on Environmental Quality Section 401 Water Quality Certification (related to facilities
requiring USACE permits)

- Texas Coastal Management Program Consistency Review (related to USACE projects requiring an
individual permit)

- Migratory Bird Treaty Act

- Water quality standards — These typically identify a designated use, water quality criteria to protect the
designated use, and an antidegradation policy. Sections 101(a) and 303(c) of the Clean Water Act are
among the regulations that address this.

- Areas identified as not meeting designated use standards — These are specified in section 303(d) of the
Clean Water act

- TMDL - The Clean Water Act also requires that a total maximum daily load (TMDL) be developed for
parameters affecting the 303(d) listed waters from meeting the state water quality standards.

- City of Rockport Stormwater Ordinance and Drainage Design Manual
- City of Rockport Tree Ordinance
- Aransas County Construction Site Stormwater Guidelines

- City of Rockport Construction and Building Permits

All of these and other regulations and permits may apply. The source agencies responsible will need to be
contacted directly for details on the demands and processes that are outcomes of this involvement. The principal
regulatory, permitting and local ordinances/codes influencing stormwater management are related to the
construction of structural stormwater improvements and include:

U.S. ARMY CORPS OF ENGINEER PERMIT

The most commonly used USACE permits involving stormwater are: Nationwide Permits which can require 6-10
months to obtain approval from the time the application is submitted. The most common nationwide permits
used for stormwater projects are as follows:

Nationwide Permit No. 27 — Aquatic Habitat Restoration, Establishment, and Enhancement Activities. Activities in
waters of the United States associated with the restoration, enhancement, and establishment of tidal and non-
tidal wetlands and riparian areas and the restoration and enhancement of non-tidal streams and other non-tidal
open waters, provided those activities result in net increases in aquatic resource functions and services. To the
extent that a Corps permit is required, activities authorized by this NWP include, but are not limited to: the
removal of accumulated sediments; the installation, removal, and maintenance of small water control structures,
dikes, and berms; the installation of current deflectors; the enhancement, restoration, or establishment of riffle
and pool stream structure; the placement of in-stream habitat structures; modifications of the stream bed and/or
banks to restore or establish stream meanders; the backfilling of artificial channels and drainage ditches; the
removal of existing drainage structures; the construction of small nesting islands; the construction of open water
areas; the construction of oyster habitat over unvegetated bottom in tidal waters; shellfish seeding; activities
needed to reestablish vegetation, including plowing or discing for seed bed preparation and the planting of
appropriate wetland species; mechanized land clearing to remove non-native invasive exotic or nuisance
vegetation; and other related activities. Only native plant species should be planted at the site. This NWP
authorizes the relocation of non-tidal waters, including non-tidal wetlands and streams, on the project site
provided there are net increases in aquatic resource functions and services.

Nationwide Permit No. 41 — Reshaping Existing Drainage Ditches. Discharges of dredged or fill material into non-
tidal waters of the United States, excluding non-tidal wetlands adjacent to tidal waters, to modify the cross-
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sectional configuration of currently serviceable drainage ditches constructed in waters of the United States, for the
purpose of improving water quality by regarding the drainage ditch with gentler slopes, which can reduce erosion,
increase growth of vegetation, and increase uptake of nutrients and other substances by vegetation. The
reshaping of the ditch cannot increase drainage capacity beyond the original as-built capacity nor can it expand the
area drained by the ditch as originally constructed (i.e., the capacity of the ditch must be the same as originally
constructed and it cannot drain additional wetlands or other waters of the United States). Compensatory
mitigation is not required because the work is designed to improve water quality. This NWP does not authorize
the relocation of drainage ditches constructed in waters of the United States; the location of the centerline of the
reshaped drainage ditch must be approximately the same as the location of the centerline of the original drainage
ditch.

Nationwide Permit No. 43 — Stormwater Management Facilities. Discharges of dredged or fill material into non-
tidal waters of the United States for the construction and maintenance of stormwater management facilities,
including the excavation of stormwater ponds/facilities, detention basins, and retention basins; the installation
and maintenance of water control structures, outfall structures and emergency spillways; and the maintenance
dredging of existing stormwater management ponds/facilities and detention and retention basins. The discharge
must not cause the loss of greater than % acre of non-tidal waters of the United States, including the loss of no
more than 300 linear feet of stream bed, unless for intermittent and ephemeral stream beds this 300 linear foot
limit is waived in writing by the district engineer. This NWP does not authorize discharges into non-Otidal wetlands
adjacent to tidal waters. This NWP does not authorize discharges of dredged or fill material for the construction of
new stormwater management facilities in perennial streams.

Nationwide Permit No. 46 — Discharges in Ditches. Discharges of dredged or fill material into non-tidal ditches that
are: (1) Constructed in uplands, (2) receive water from an area determined to be a water of the United States,
prior to the construction of the ditch, (3) divert water to an area determined to be a water of the United States
prior to the construction of the ditch, and (4) are determined to be waters of the United States. The discharge
must not cause the loss of greater than one acre of waters of the United States. This NWP does not authorize
discharges of dredged or fill material into ditches constructed in streams or other waters of the United States, or in
streams that have been relocated in uplands. This NWP does not authorize discharges of dredged or fill material
that increase the capacity of the ditch and drain those areas determined to be waters of the United States prior to
construction of the ditch.

Individual Permits (IP). The IP is the more involved permitting process and is us for projects that cannot qualify for
a Nationwide Permit since the project involves more issues and impacts. The IP is a more involved process and
requires a Public Notice process and more agency and public involvement. An IP for the type stormwater projects
envisioned may require 12-18 months to obtain approval from the time an application is submitted.

TPDES CONSTRUCTION GENERAL PERMIT

A construction project must comply with TCEQ's Texas Pollutant Discharge Elimination System (TPDES)
Construction General Permit (CGP) if greater than 1 acre is disturbed during construction. Stormwater Pollution
Prevention Program (SW3P) would be required and implemented and a construction site notice would be posted
on the construction site. A Notice of Intent (NOI) would also be required to be submitted if the project disturbed
greater than 5 acres.

The SW3P would include temporary erosion and sedimentation controls (such as silt fencing, rock filter dam) to be
used as directed by the engineer in response to changing field conditions and by the contractor for construction
activities. Where appropriate, these temporary erosion and sedimentation control structures will be in place prior
to initiation of work and will be maintained throughout the duration of the project. All materials being removed
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and/or disposed of by the contractor are required to be done in accordance with State and Federal laws and by
approval of the project engineer.

A Stormwater Pollution Prevention Plan (SW3P) would be prepared before construction and followed during
construction. Pollution from stormwater would be minimized through adherence to measures in the project’s
SW3P. Table 2 lists erosion control measures available for this project.

TABLE 2. ANTICIPATED BEST MANAGEMENT PRACTICES

TCEQ-Water Quality Permit BMP Category BIMPs ** Available for Use
Erosion Control Temporary Vegetation/Mats/Mulch/Sod
Sedimentation Control Silt Fences/Hay Bale Dikes/Rock Berm
Post Construction TS5* Control Detention/Retention Ponds/Booms/ Sediment Traps

*TSS — Total Suspended Solids
**BMP’s — Best Management Practices

Section 401 of the Clean Water Act: Texas Pollutant Discharge Elimination System, Municipal Separate Storm
Sewer System (MS4). This project is not located within the boundaries of a regulated MS4 at this time. However,
the projects envisioned for the Tule Creek Watershed are all within the City of Rockport. The City is expected to
come under the MS4 for populations of 10,000 which may be required after the 2010 census results. Currently
such construction projects must comply with the City Stormwater Ordinance.

TEXAS GENERAL LAND OFFICE COASTAL LEASE AND TEXAS COASTAL MANAGEMENT PROGRAM (TCMP)

Projects located within Aransas County are within the Texas Coastal Management Program (TCMP) boundary.
Projects requiring a USACE permit may be required to show consistency with the TCMP goals and policies in
accordance with the regulations of the Coastal Coordination Council: it has been determined that the proposed
action is consistent with the applicable TCMP goals and policies, and would not have a direct and significant
adverse effect on the Coastal Natural Resource Area (CNRA’s), identified in 31 TAC Chapter 501.31.

MIGRATORY BIRD TREATY ACT

During construction in woodland and native grassland areas compliance under the Migratory Bird Treaty Act is
necessary to avoid impact to nesting migratory birds. The migratory bird nesting under the Migratory Bird Treaty
Act is necessary to avoid impact to nesting migratory birds. The migratory bird nesting period in this area is from
February 15th to September 1st. A Migratory Bird Treaty Act (MBTA) Compliance Program should be developed
with the construction plans to identify steps to avoid impacts to nesting and migratory birds during project
construction. This program will identify time periods when work could be performed without impacts to nesting
birds, measures that can be taken to avoid impacts even when nests may occur, and opportunities to clear, survey,
or perform other project-related activities (in the woodland areas) during non-nesting season. In addition,
providing professional environmental oversight to assure that the construction is consistent with the Migratory
Bird Treaty Act can optimize the construction schedule while complying with the MBTA. Such a compliance
program can help ensure compliance during the nesting period.

ESSENTIAL FISH HABITAT

The issue of Essential Fish Habitat (EFH) can, by the Natural Marine Fisheries Service (NMFS), be triggered during
any construction work in tidal waters subject to a USACE individual permit. Only the Tule Creek section
downstream from where Tule Creek crosses below Business SH35 is tidally influenced.
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For this study the initial abstraction, la is 0.2S for average runoff conditions, per TR-55. The above equation can be
simplified as:

Q=(P-0.25)"2
(P +0.85)
The term S is related to the curve number, CN by:
S =1000 - 10
CN
The curve number, CN is determined based on soil type and ground cover for urban watersheds from Table 2-2a of
TR-55, Appendix 4. Curve numbers for this project range as follows:

Low: 63 High: 91 Average: 72
SOILTYPE

Soil data from the area was obtained from the existing SSURGO soil polygons, the soil map is included as Exhibit 5.
The soil types present in the Tule Creek watershed are Mustang fine sand and Galveston-Mustang Association.
Both are listed as hydrologic soil group A, which concurs with observations of the soils in the area. Soil Group A
has a high degree of absorptive capacity and provides effective mitigation for storm runoff. New development
would typically replace some of the sandy cover with impervious cover, or less absorptive turf, all of which would
result in increased runoff to adjacent areas.

TIME OF CONCENTRATION AND LAG TIME

The time of concentration (TC) is the time it takes runoff from the furthest point in the watershed to reach the
discharge location, and indicates a time at which runoff from all areas are contributing to the discharge to the
outfall stream. Initially, in accordance with the Methodology, the time of concentration was computed from the
lag time per the NRCS method. The NRCS lag time was then divided by 0.4 for as recommended for urban
watersheds, per Reference 2 (Lamar Univ., 2005), to determine the TC. However, the resulting times of
concentration were considered excessive and the corresponding runoff rates were very low. So a more direct
method was used to determine the TC.

The TC was computed using distance and estimated velocity for estimated lengths of sheet and channelized flow
before entering the streams or ditches. The equation for travel time, Tt is given below. This method was found to
yield more reasonable results. The time of concentration is the sum of travel times of individual flow segments.

3600V
Where: Tt =travel time (hr)
L = length travelled (ft)
V = velocity (fps)

The assumption was made that for the first 300ft, flow is sheet flow at 0.25 fps, and the remaining distance to the
receiving stream is based on a velocity computed by the Manning equation for a swale with 100:1 sides 1ft deep.
The stream slope is based on the LIDAR map and Manning roughness factor is taken from ground cover as
indicated by the aerial maps. A Sub-basin Parameter spreadsheet is included in the appendix.

IMPERVIOUS COVER

Impervious cover for each Sub-basin was measured using AutoCAD with an aerial image. Coverage ranges from 0%
to 90%. The overall impervious cover for the 2,340-acre Tule watershed is approximately 24%, or 562 acres.
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TABLE 6. EXISTING CONDITION PEAK FLOWS AT KEY NODES

s e Node Existing Conditions Inflow, cfs
Name 5-Year 25-Year 100-Year
A LR-E 105 180 257
B TN-EE 504 833 1,409
C TN-OUT 506 833 1,411
D TN-02 95 177 269
E TN-51 98 113 117
F TN-U2 73 129 183
G TN-U6 89 251 424
H TN-Y 588 946 1,531
| Fa-15: 18 23 26

The maximum water surface elevations at key points in the watershed are shown in Table 7. These levels are
shown graphically in the flood map of Exhibit 9. The map shows that for the 5-year storm, areas that are subject to
flooding are a portion of the residential areas in the golf course around Cedar Ridge, Bus. 35 near Palmetto, and
the Lower Tule area on both sides of Bus. 35. The Lower Tule area is an area of interest for detention and water

guality storage.

Areas subject to 100-year flooding are along the north Bus. 35 corridor, although the road itself appears to be
passable, an area between Prairie and Lone Star toward the airport, the Lady Clair — Colorado area, and the areas

in the far south of the watershed along Maple, Rose, Cedar.

TABLE 7. EXISTING CONDITION WATER LEVELS AT KEY NODES

Node Existing Conditions WSE, ft
Node Label
Name 5-Year 25-Year 100-Year
A LR-E 3.66 5.23 5.53
B TN-EE 3.38 6.83 8.02
c* TN-OUT 0.90 0.90 0.90
D TN-02 12.50 13.17 13.64
E TN-51 8.86 10.16 10.80
F TN-U2 14.85 1529 15.60
G TN-U6 12.24 12.67 12.94
H TN-Y 6.60 8.56 9.26
I TS-L1 12.64 12.71 13.19

* Starting Water Level at Mean High Water
PROPOSED CONDITION MODEL

The proposed condition model is based on the existing condition model, revised to simulate several flood
mitigation and water quality improvements.

condition model.
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problems. In all cases, Best Management Practices (BMP’s) shall be employed to eliminate surface (floatable)
contaminants, to eliminate settleable material (discrete settling) and to reduce other pollutants to the maximum
extent practicable. All BMP’s should be designed according the Interim Stormwater Quality Design Criteria or other
applicable criteria.

WATER QUALITY BMP DESIGN WORKSHOPS

With the information and data gathering nearing completion and after numerous site visits, interviews and
discussions it was concluded that a 2 or 3 day workshop would be necessary to help finalize the functional analysis
and conceptual design of the proposed stormwater quality BMP’s within the Tule Creek Watershed. The project
team gathered together in early January 2010 to listen to the technical stakeholders and identify, evaluate, and
analyze the specific site solution presented in this report along with another field trip to each site. The results of
this workshop were utilized to further develop recommended plans.

The results of the steps above were consolidated and presented at an open meeting of the Water Quality
Committee on March 4th, 2010. At that meeting, members of the project team including the hydrologic/hydraulic,
water quality and general project elements, members of the public, Aransas County and the City of Rockport
discussed the draft water quality plan in detail. Significant input was received, and has been added to this plan.
The end result constitutes a result that blends known technical requirements, input from key stakeholders, known
regulatory preferences or requirements and available information on planning and stormwater control constraints.
Further decisions and information will be necessary as design calculations on sizing and hydraulic details are
established and as the resulting plans are circulated, but the present result is anticipated to be generally complete
and ready for design and decision. Continued coordination with the SMAC, Technical Committee, and other
agency/advisory/stakeholders further refined the development of project alternatives and incorporating water
quality and ecological components to the water quality projects.

HYDRAULIC AND BMP CAPACITY ANALYSIS

Size restrictions and hydraulic capacities for the system were developed in a separate analysis completed by the
project team using the ICPR model, and the water quality analysis relied on this supporting information to
determine elevations and limitations for hydraulic features of the system. Added information will be necessary at
a design stage, but this information was accepted as the best available and effective for present purposes.

Although detailed quantitative analysis is reserved for the design stage of this project, a preliminary model of the
system was set up using the QUALHYMO model. This is a continuous quantity/quality model suitable for sizing
BMPs of the type considered in Aransas County. Since results are only preliminary, they are not included here
except in synoptic form; more definitive assessments will be included in the final analyses conducted at the design
stage of this project.

DESIGN FACTORS AND ASSUMPTIONS

As well as the elements discussed above, there are other factors that have an impact on the potential for design of
BMPs and for water quality control options. These include such things as operational preferences, land ownership
uncertainty, and so on. The most important of these factors are:

e  QOperating Practice. It was assumed that changes in operating practice associated with BMP maintenance
could be absorbed by the existing County/City infrastructure support staff. To reduce the chance that an
extraordinary burden would not be placed on these staff, highly complex and maintenance intensive
solutions (for example those requiring sophisticated real time control) were eliminated from consideration
after input from City and County representatives. This was confirmed at the Second Workshop described
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above. Details of operating requirements will emerge during design, and this can be dealt with further at
that time after consultation with those who will be vested with this responsibility.

e Land Ownership. Property maps were available and were used to guide solutions that were likely
achievable with minimum need for property acquisition. Open areas (those without significant structures or
infrastructure coverage) were sought, and lands owned by the County or City were emphasized. Some land
acquisition may be required in the course of this plan, and where this has been encountered at least
anecdotally, indications that this may be possible were obtained. However, it is noted that some
adjustment of this plan may occur as land acquisition needs and opportunities are confirmed. To the extent
possible, the elements of this plan have been devised so that they can be potentially implemented and
adjusted in the event that potential land acquisitions contemplated in this plan are eventually found to be
problematic. The principal landowner of lands where structural stormwater BMP's are recommended in the
City of Rockport. There has been continued coordination during this entire project with the City of
Rockport. In addition, initial coordination of recommended projects has been initiated with the Rockport
City Council. Approvals from the City of Rockport have not yet been established and will be required for
project implementation.

e Regulatory Preferences. Although the details of implementation are specific to this project, all the practices
suggested in this plan have ample precedents in peer practice. Further, there has been input from various
relevant agencies throughout this project, and existing regulatory guidance or requirements have been
consulted. It is therefore anticipated that there will he little difficulty in obtaining suitable approvals for the
plan in principle. Circulation and comment associated with regulatory demands as design details become
available will confirm regulatory requirements, and adaptations will be made if necessary in accordance
with whatever further needs are made known.

e Uncertainty. There are a number of factors which are only generally quantified in this watershed. The
tolerance and response of the natural systems to changes in water quality or quantity associated with
stormwater is understood in principal, but there are few measurements that enable a firm understanding of
cause and effect for existing problems. There are no local gauges or monitoring stations that have provided
data adequate for calibration of continuous simulation tools (or any other) for BMP analysis. There is no
firm plan for future development in the watershed. Therefore, it was necessary to use available data and
develop plans that are robust in the face of uncertainty. This factor is not a major issue at the present stage
of analysis, but will become more important as the design stage is pursued. For now, it is noted that the
plans are all predicated on the notion of adaptive management, in that key features will be planned in ways
that help to enable adjustment in the future as the response of the system to BMP implementation
becomes visible. As a specific example, rigid weirs will be avoided, and adjustable weirs will be preferred.
Similarly, conveyance structures will be sized and placed to emphasis flexibility in the face of uncertain
future inputs.

e Future Development. A significant assumption was that future development elsewhere in the watershed
would adhere to the plans developed in this project over all, such that conditions will not worsen (quality
and quantity relationships will not be adversely affected by development). If future development proceeds
unchecked, and if water balance is not preserved, the Structural BMPs identified in this plan will still
function, but their performance will likely be adversely affected. It should be understood, therefore, that all
elements of this plan will need to be adhered to; the Structural BMPs by themselves will not assure water
quality improvement or control.

The final plan, was evaluated within the ICPR model to determine overall compatibility with the hydraulic
constraints within the Tule Creek system, both point and distributed solutions were considered, along with a
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wetland area currently provides important ecological functions and values as well as roles in water quality
improvement. [t is not known, however, whether any unique species or habitats occur at the Tule Marsh West site
(such as Federal or State listed species) that would preclude intrusive solutions.

The canopy vegetation in the lakebed is dominated by native black willow (Salix nigra) trees and non-native
Chinese tallow (Triadica sebifera) trees. Other vegetative species include native sugar hackberry (Celtis laevigata)
and some understory species such as shin oak (Quercus virginiana), yaupon, and American beautyberry (Callicarpa
americana). The site also contains a variety of native and non-native forbs as well as some non-native Brazilian
pepper (Schinus terebinthifolius) trees particularly in the area where Tule Ditch enters the central marsh area.

A portion of the central marsh area (near the old Wal-Mart facility) does currently contain open water features
fringed by black willow, sugar hackberry, and Chinese tallow trees. The flow through the open water portion
(which extends from Traylor Boulevard to SH 35), is maintained by excavating excess sediments, cat-tails, and
water hyacinths.

The forested (upland) woodlands located immediately adjacent and contiguous to the central marsh area are
characterized as a mosaic of live oak woodlands and coastal grasslands. The dominant tree species include live oak
and sweetbay with understory species such as yaupon, coral bean, lime prickly-ash, and wax myrtle. Forb layers
include bushy bluestem (Andropogon glomeratus), little bluestem (Schizachyrium scoparium), three awns (Aristida
spp.), lovegrass (Eragrostis spp.), paspalum (Paspalum setaceum), greenbrier (Smilax spp.), and Virginia creeper
(Parthenocissus quinguefolia).

OPPORTUNITIES AND CONSTRAINTS

Over all, this site may then be viewed as a substantial wetland and woodland resource, but also one which appears
to be a candidate for multi-purpose uses and enhancements, such as nature trails and public access.

THREATENED AND ENDANGERED SPECIES

According to the Texas Parks and Wildlife Department’s Natural Diversity Database Check and Federal and State
Listed Threatened/Endangered Species List for Aransas County, the County contains a total of 47 listed
endangered, threatened, and rare species. The vast majority of these plant and animal species would not likely
occur in the Tule Marsh West area due the lack of appropriate habitat. A few species, however, could occur in the
Tule Marsh West vicinity and should therefore be considered in the early planning stages for projects in this area.
These species include the State listed threatened black-spotted newt, State listed threatened white-faced ibis,
State listed rare American eel, and State listed threatened opossum pipefish. The adjacent oak motte dominated
woodland habitat may contain the State listed rare Aransas short-tailed shrew, State listed rare Plains spotted
skunk, State listed threatened Texas horned lizard, and State listed threatened Texas scarlet snake.

EXISTING QUALITY CONTROL BENEFITS

The site is in essence already functioning as a BMP that has a well developed plant community as its base. This
interpretation is made based on observations of the site itself. The site has been seen during rain events to
capture substantial quantities of detritus when overland flow occurs. The range of litter and debris deposited
among the trees and bushes across this area, typical of the urban context, attests to that. This accumulation of
waste does not appear to constitute impairment from the perspective of the ecology of the area. The
accumulation of waste materials in this area clearly co-exists with the habitat that also covers this area, and that
habitat has grown to its present state in the face of this kind of deposition.

The water quality benefits of this area are not a coincidence. The bushes and undergrowth that cover the area
provide effective natural filters that catch and retain the debris. Removing that vegetation would diminish the
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ability of this area to capture debris, and therefore act to the detriment of the waters below. So the site has value
in its present form, not just as habitat area, but as a protective feature for the creek.

This relationship constitutes a basic constraint. Removal of the vegetation is appropriate given its inherent habitat
value and given its value as a water quality improvement area. A solution in this area that would diminish either
value would not be a positive outcome. For example, replacing the treed area with an open expanse would be a
negative step. This does not mean that changes are inherently bad. On the contrary, changing the composition of
the treed area such that a new sustainable community (which offers water quality benefits and habitat) emerges
would be a neutral change from a water quality control perspective and a positive change from a wider ecological

per.*specti\.fe.1
A POTENTIAL ECONOMIC RESOURCE

Stakeholders in the area have determined that this site has the potential to be a value added ecotourism feature.
The potential for birding and wildlife viewing is significant if the area can be sustained and preserved. Perspectives
communicated during the workshop indicate that this area is not seen as a manicured and intensely used area, but
as a semi-wild area that affords limited access and promotes passive recreation such as bird viewing. This supports
the need to maintain the habitat, and to maintain the associated ecosystem, in a form that supports birds and
other wildlife but that allows non-intrusive viewing.

HYDRAULIC CONSTRAINTS

As with other areas in this watershed, the site is intimately hydraulically connected with areas upstream.
Increasing water elevation in this location propagates changes in elevation upstream, because the whole region is
so flat. Further, the crossing at US 35 downstream is one which needs to be viewed with care since increases in
flow caused by changes in this area might lead to adverse effects at that location or downstream.

In addition, the Wal-Mart property adjacent to this site may pose a challenge. Discharges from the Wal-Mart
property join Tule Creek near the bottom of this area. If the Wal-Mart discharges are impaired because prevailing
water levels in this area differ from present conditions, consequences could be negative. This should be avoided.

MASS BALANCE

Maintaining flow and groundwater behavior in this area is a key requirement, given the interest in birding and
ecology based uses. Changes in hydroperiod could adversely impact these effects, and from that perspective
needs to be avoided. Consequently, solutions that lead to wide open water surfaces are questionable because of
the potential changes in evapotranspiration and the resulting changes in net recharge.

COMPETITIVE USES

The City of Rockport WWTP effluent provides the bulk of the non-runoff flow in Tule Creek above this area. It
appears that in dry weather, the only significant flows through this location are from the Plant. Given the interest
in maintaining a thriving wildlife community, this is an important consideration. If plans call for the WWTP
effluent to reduce flows in Tule Creek substantially, there will be drawbacks from the perspective of the Creek.
This kind of use change is not within the scope of a stormwater quality study, but is a physical reality that will need
to be addressed if the Tule Creek systems are to be maintained.

!t is noted that this conclusion is based on a performance perspective and on what is known now. Other factors,
such as regulatory requirements, may further constrain the site and may become evident in the future.
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The creek is routinely excavated for maintenance purposes to remove vegetation, debris and sediment. The flow
in Tule Creek is continual and the creek contains a variety of freshwater wetland plants including umbrella sedges
(Carex spp.), cat-tail (Typha spp.), frog fruit (Phyla lanceolata), water hyssop (Bacopa monnieri), largeleaf water
pennywort (Hydrocotyle bonariensis), rattlebush (Sesbania drummondii), and a variety of spikerush (Eleacharis
spp.) species.

The west bank of the Tule Creek West contains native riparian habitat including wax myrtle, coral bean, shin live
oak, yaupon, and sweetbay. The forb layer accurring in this riparian area is comprised of native coastal prairie
grasses. This native tree, shrub, and forb layer appears to effectively stabilize the steep banks of the ditch and
eliminate/minimize erosion in many areas of the creek. The east side of the creek is maintained through periodic
mowing. This maintained section of the creek is typically devoid of vegetation, or contains invasive grasses and
other forbs that typically colonize disturbed sites.

The non-maintained side of the creek currently contains native riparian vegetation which extends all the way down
the side of the ditch. This dense vegetation provides excellent ecological and wildlife benefits. These riparian
habitats are known to provide important habitat and movement corridors for numerous species of birds and other
wildlife. This vegetation also plays a very important role in water quality improvement by stabilizing the banks,
preventing erosion, trapping sediments and coarse solids in stormwater runoff, and taking up nutrients. Efforts
should be made to protect the integrity of this native riparian habitat, and to restore native vegetation where ever
possible.

OPPORTUNITIES AND CONSTRAINTS

The area is sited where it is tempting to consider it as a potential BMP location, but has characteristics that work
against this kind of use.

CONVEYANCE

The creek in this area does not have a lot of surplus capacity. It is quite flat and is constrained by crossings. Itis
therefore not able to withstand substantial hydraulic losses without potentially causing inundations or other
negative impacts.

VOLUME

The existing alignment is maintained at a very steep side slope, visually estimated at approximately 60-70 degrees.
This means that the channel section itself is relatively small, and there is no overbank area to take advantage of
unless major events are considered. The ability to provide added volume for routing is therefore very limited.

BANK STABILITY

The existing banks are not only steep, they are relatively unprotected along the large part of the east bank north of
Enterprise. This means that there is little ability to withstand added stresses. During a recent large storm event
(December of 2009), the site experienced significant erosive losses with rills and gullies evident along the whole
length of the reach. The interpretation of this is that the bank cannot be assumed to be a candidate for addition of
BMP features without a significant geotechnical engineering investigation and potentially without substantial
geotechnical stabilizing works added to prevent further losses.

THREATENED AND ENDANGERED SPECIES

According to the Texas Parks and Wildlife Department’s Natural Diversity Database Check and Federal and State
Listed Threatened/Endangered Species List for Aransas County, the County contains a total of 47 listed
endangered, threatened, and rare species. The vast majority of these plant and animal species would not likely
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OPPORTUNITIES AND CONSTRAINTS
The area has a substantial opportunity for amendment to enable implementation of an offline or on-line BMP.
CONVEYANCE

The major limitation on this site revolves around conveyance. The grade is limited, and restrictions at Henderson
combine with properties along the east margin of the area to limit flows and opportunities to increase flow.
However, the adjacent lands set to be acquired with the assistance of a CMP grant provide an opportunity for an
offline or on-line facility that might co-exist with these constraints if a low head requirement is maintained.

THREATENED AND ENDANGERED SPECIES

According to the Texas Parks and Wildlife Department’s Natural Diversity Database Check and Federal and State
Listed Threatened/Endangered Species List for Aransas County, the County contains a total of 47 listed
endangered, threatened, and rare species. The vast majority of these plant and animal species would not likely
occur in the Tule Creek North area due the lack of appropriate habitat. A few species, however, could occur in the
Tule Creek vicinity and should therefore be considered in the early planning stages for projects in this area. These
species include the State listed threatened black-spotted newt, State listed threatened white-faced ibis, State
listed rare American eel, and State listed threatened opossum pipefish. The adjacent oak motte dominated
woodland habitat may contain the State listed rare Aransas short-tailed shrew, State listed rare Plains spotted
skunk, State listed threatened Texas horned lizard, and State listed threatened Texas scarlet snake.

The state of knowledge at this time suggests that it is reasonable to proceed with a plan that supposes this area
can be fully repurposed as a BMP facility provided that the current pockets of Live Oak are preserved. For planning
purposes, it is estimated that 4-7 of the 9.9 acres may be constrained, making 3-6 acres available for open water
BMP uses.

LOCATION

This site is located midway down the Tule Creek North and is therefore tributary to the potential Area 1 and 5 sites
downstream. This could lead to a ponds-in-series configuration if this site and Areas 1 and 5 are all developed.
Should this happen, some impact on pond removal efficiency will occur (as treated waters from upstream combine
with untreated waters downstream). This is not a no-go constraint, but does require consideration from an
efficiency perspective.

REGULATIONS

The Tule Creek North area may be subject to the U.S. Army Corps of Engineers (USACE) jurisdiction. The USACE
will be contacted to determine if this inland portion of the ditch is considered jurisdictional, and to identify which
types of permits might be applicable for projects located within the ditch.

SOLUTIONS

The available volume in this area is limited both by the available area and the available depth. The total storage
which may be made accessible, based on the above estimates, is taken as 5 acre-feet +/- 2 acre feet. The efficacy
of this volume for control will depend on the implementation of a diversion above this location which has been
recommended in the course of flooding assessments conducted in other elements of this project.
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OPPORTUNITIES AND CONSTRAINTS

The area is located in a place (the bottom of the watershed towards the outfall to Little Bay) that makes it a logical
choice for insertion of a water quality BMP targeting protection of the Bay from watershed discharges. However,
there are significant constraints that balance the opportunity provided at this location.

CONVEYANCE

The site is limited between the sea level below and the available grade to businesses along the highway and to
Area 1 above. This means that the site is not able to sustain very substantial increases in hydraulic grade line.

CONFORMATION

The site is raised several feet above the low water level in the adjacent Tule Creek reach. Since the site has little
opportunity for increasing hydraulic grade line, it follows that volume can only be achieved (barring energy
intensive solutions like pumping) by excavation. Tule Ditch is not connected to the Tule Marsh East site. An
increase in elevations between Tule Ditch and the 5-acre marsh site currently prevents ditch water from entering
the marsh. A Coastal Management Program (CMP) grant was recently obtained which provided for the removal of
thick monotypic stands of non-native invasive vegetation within this 5-acre area, the excavation of shallow ponds,
and the construction of interpretive signage, walking paths, boardwalks, and an observation deck/pavilion area.
This site may provide excellent opportunities because it currently contains many areas which are still in a
somewhat disturbed state.

THREATENED AND ENDANGERED SPECIES

The Extended Wetland site does not contain native upland vegetation and it does not appear to contain wetland
vegetation. The dense monotypic stands of Brazilian pepper trees at the site do not have ecological value from a
wildlife standpoint. These non-native trees are extremely invasive and they will rapidly overtake native vegetative
communities. Upland areas which contain dense monotypic stands of Brazilian pepper trees are considered to be
ecologically disturbed sites and therefore are considered as prime areas for alteration. The low area at the site
could possibly be an area of jurisdiction regulated by the USACE , however, this determination has not been
established yet.

PERMITTING

The US Army Corps of Engineers has determined that Tule Ditch East (which extends from SH 35 bayward to Picton
Lane) is subject to their agency’s jurisdiction. The Tule East Marsh and extended wetland areas may also contain
some jurisdictional wetland areas. Therefore, projects proposed in this area should be coordinated with the US
ACE and commenting natural resource agencies early in the planning process. One possible constraint which
should be considered is the fact that grant funds were sought and secured to perform the aforementioned habitat
and education outreach site features. Although the goals and objectives of a future potential project may be the
same as the goals occurring in the CMP grant, this factor should be recognized and coordinated in the early
planning process to assure that there are no conflicts or constraints in utilizing the Tule Marsh East site. Provided
in Section 2.3.1 are additional discussions of permitting issues.

SOLUTIONS

The preferred plan in this area is to maximize the use of the area as storage volume for small event quality control.
The total area available for this is about 5.5 acres (3 acres in the west section and the remainder in the section
downstream near Picton). The available depth of flow is about 1.5 feet (assuming some increased low level flow
depth upstream is tolerable) or some 8.25 acre-feet of storage volume. To make this available, re-contouring and
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What is significant from a stormwater quality perspective is that there were no visible barriers to offsite migration
of potential waste by-products associated with this operation.

- On the south perimeter of the property, outside the property fence line and downwind of the site, a
significant presence of windblown debris was evident. This by itself is a testament to the potential for
contribution of quality impairment to stormwater, since storm flows have the potential to pick up and
carry this type of debris.

- The vehicle egress point consists of a roadway with a scale. There is no washing or fall-out zone which
would minimize tracking of materials picked up on the site to off-site areas by exiting vehicles.
Starmwater could therefore become laden with debris that has been carried off-site, and could convey
that debris into the watershed drainage system below.

- Thereis no positive containment system surrounding the property. There are limited swales and drainage
associated with the roadways adjacent to the property, but there is no purpose-built ditch, dyke or other
barrier to offsite flows. It is therefore reasonable to anticipate that offsite stormwater flows will proceed
unimpeded from the site into the drainage system as a whole.

- Other than the land surface within the site, there is no visible floatables (e.g. oil) capture mechanism
surrounding the oil collection point to capture losses from the system that may occur during oil transfer
operations or as a result of failure of the ail collection system. This could lead to quantities of oil floating
on the surface of waters drained from the site, particularly if a loss of oil were to occur during or
immediately before a major storm event.

It is additionally noted that there was no information available on possible infiltration and groundwater
contamination below the facility. This type of loss and water quality impairment may be happening, but is neither
visible nor known to be present at this time.

Systematic measurements of offsite flows were not within the scope of this project, but a casual observation of
flows in the stormwater system immediately below the site provided a compelling visual indication that some
water quality impairment may be at work. The water, associated with a recent rainfall, was only slightly turbid but
was very colored. This effect is consistent with high dissolved or fine suspended organic content, and may be
linked to the mounds of mulch and organic material covering much of the site. Water flowing through the mulch
and into the drainage system could very well become laden with organic materials and display the characteristics

that were observed.
OPPORTUNITIES AND CONSTRAINTS

It does not appear that there is any Federal or State listed species, wetlands, or other ecologically sensitive areas
located within the Transfer Site property. Existing woodlands and wetlands located outside of the site should be
protected when possible due to their important ecological functions and values.

Whether or not the condition of flows that was observed downstream was a direct result of runoff from the site,
or arose from some other cause, it is clear that site operations in this area inherently create a potential for adverse
stormwater quality impacts in runoff. This in turn constitutes a potential point source of contaminants at the site
location. If those contaminants are not controlled locally, they will travel through the watershed and presumably
eventually be caught by controls placed lower in the system. However, because of the location of the site, in the
far north end of the watershed, they will have traveled through an extensive part of the drainage system before
this capture and treatment can occur. Rather than letting an untreated discharge happen and cause possible
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negative impacts along the transport route/s, it is preferable to locate water quality controls immediately next to
the site.

The opportunities to develop a water quality control system in this site are substantial, because there is no major
identified habitat value to the location. Stormwater controls would need to be placed so as to avoid impairing
facility operations, but provided they respect this need they could be added as and where they are most effective.

SOLUTIONS

The site has no major identified drainage way off site, so a perimeter containment system will be needed to
capture off site drainage. A ditch will accomplish this, but such a ditch would need to be lined to avoid the
potential for groundwater contamination in the event that an oil spill or other hazardous material release occurs
on sit and is conveyed to the ditch. It is also possible to install a piped drainage system with capture designed to
collect flows from critical points. Costs and engineering preference at the design stage should determine which
method is used. Whatever the case, a detention volume suitable to collect flows and 1) remove gross solids and 2)
capture floatable constituents needs to be placed so as to treat flows captured from the site.

Solids and floatables capture is a minimum necessary step. It is also important to consider reduction of dissolved
constituents, which are likely to be high in BOD and/or nutrients and possibly in other contaminants. Because the
off-site drainage has not been measured, it is not possible (or within the scope of this project) to design a facility
that will achieve this. It is noted that there appears to be sufficient land area in the near vicinity of the facility to
consider implementation of a constructed wetland to achieve this. It is also noted that amendments to the site
itself may mitigate the need for such a wetland. If the mulch piles are covered, for example, primary treatment
may be all that is required, and an added wetland may be unnecessary.

PREFERRED WATER QUALITY CONTROL MEASURES

For the present, this study recommends a facility management plan be developed that ensures flows from the site
are captured and treated before release. There is no indication that such a facility should be developed so as to
capture and treat flows other than from the transfer station. On the contrary, the unique (in this watershed)
nature of flows from this area suggests that the facility treatment system should be special purpose and restricted
to controlling facility discharges. However, if local preferences dictate, there could be some exploration of
integrating a facility for the transfer station with other local treatment needs. In particular, the nearby airport may
have needs that are aligned with the needs of the transfer station and some joint planning may be indicated if
agreeable to both parties. The basic approach at this time should be to treat the transfer station as equivalent to a
construction site. The open piles of material on site and the continually managed surface, coupled with the lack of
surface cover, make this a close analog to that condition. Therefore, measures such as perimeter filter fabrics,
cover and placement of materials, and related solutions typically implemented to contain water quality impacts
associated with construction should all be considered for immediate adoption and placement around this facility.

All of these should be implemented to some degree if possible. However, several factors will need to be
considered as this is done.

- The total volume available to capture flows is not large compared to the watershed as a whole. A total
retained volume equivalent to about 0.1 inches can be captured. This is a consequence of the very flat
grades and development constraints in this area. This volume is not enough to provide substantial
improvements beyond gross solids and floatables removal. While still worth while, this kind of BMP
operation should not be posed as one targeting removal of all contaminants under all conditions.
Nutrient removal, for example, will be possible for perennial flows (e.g. from the wastewater treatment

Page 47


















features. A portion of the forested wetland area (near the old Wal-Mart facility) does contain open water features
that are fringed by black willow, sugar hackberry, and Chinese tallow trees. The flow through this open water
portion (which extends from Traylor Boulevard to SH 35 Business), is maintained by excavating and removing
excess sediments, cat-tails, and water hyacinths on a regular basis. Maintenance work and equipment access are
accomplished using a high grassy berm which extends from Traylor Boulevard to SH 35 Business along the northern
edge of the creek.

EXISTING WATER QUALITY AND ECOLOGICAL FUNCTIONS AND VALUES
Upland Areas

The existing live oak-dominated woodlands are ecologically unigue and biologically diverse providing important
habitat for numerous species of insects, reptiles, and mammals, especially migratory songbirds as previously
discussed.

As illustrated in Table 9, these live oak woodlands provide many important water quality and ecological functions
as well. These functions include stabilizing the soils and reducing erosion, slowing water runoff and enhancing
infiltration, trapping pollutants and sediments, providing habitat for wildlife, serving as a wildlife corridor, and
providing greenspace and buffer areas to surrounding development. These woodlands may also provide habitat
for State listed threatened, endangered, and rare species such as the rare Aransas short-tailed shrew. This area of
relatively unfragmented habitat situated within an urbanized setting is rather unique. The site also serves as an
important wildlife corridor within the Tule Creek Watershed and is recognized as one of the County’s best areas to
promote nature-based recreation such as birdwatching and nature appreciation. These wooedlands also serve as
an effective buffer to surrounding development and provide significant aesthetic and greenspace values.

Wetland and Aquatic Areas

The existing forested wetland area is the outcome of decades of natural succession. This area, which apparently
was open water at one time, has naturalized over the course of 40+ years. Even though this area currently
contains non-native plants such as Chinese tallow trees, this forested wetland eco-system has become naturalized
in terms of vegetative communities and associated topographic features.

This forested wetland area appears to be stable in terms of successive plant communities and soil/site conditions.
The Wastewater Treatment Plant, which has been in operation for at least 50 years, has continuously discharged
its effluent into Tule Ditch which passes through this forested wetland system. It is likely that the base of this
wetland has subsequently developed sediment layers that are super-nutrified as a result of decades of biofiltration
activity. The wetland is also situated in a low position within the landscape and consequently plays important roles
in stormwater quality improvement, retention, and groundwater recharge. This forested wetland system traps
nutrients and pollutants occurring in surface runoff. Wetlands, such as this one are known to function like sponges
during heavy rainfall events by slowing water runoff and enhancing infiltration. This forested wetland site appears
to currently serve as an ideal BMP due to its location within the Tule Creek Watershed and ability to trap pollutants
and sediments, slow stormwater runoff, enhance infiltration, provide groundwater recharge, stabilize the soils,
and reduce erosion. This forested wetland also provides habitat for many species of wildlife including resident and
migratory birds.

OPPORTUNITIES AND CONSTRAINTS
General Comments

The Tule Creek West Area does provide some of the best opportunities for the development of BMPs due to its
location in the watershed and land entitlements, however, this geographic area also contains uplands and
wetlands that currently provide numerous water quality and ecological functions (see Table 9). It is important to
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site BMPs in areas that will provide more extensive and better water quality and ecological functions than what a
particular site currently offers. The live oak (upland) woodlands and the forested wetlands already provide
important ecological and water quality functions, however, the previously disturbed areas (such as the
mowed/maintained berms along the forested wetland) do not currently provide these functions and would
therefore provide the best opportunities from an ecological and water quality improvement standpoint.

It is apparent that much of the ongoing erosion and sedimentation moving downstream through the Tule Creek
system originates in the Upper Tule Creek West Area 3. These sediments, which are carried downstream,
ultimately enter the Little Bay ecosystem and may be contributing to seagrass loss and degradation within this
small bay system. The existing forested wetland has actually been aiding in reducing the amount of sediments and
pollutants moving downstream to Little Bay. In order to protect the integrity (existing water quality functions) of
this forested wetland system, prioritization should be given to correcting the problem (erosion within the Upper
Tule Creek West Ditch) at its source instead of attempting to replace or improve the existing naturally functioning
forested wetland system located downstream.

The recommended conceptual plan involving a sediment pond can provide an opportunity for incorporating
aguatic habitat features with the proposed pond and that should be evaluated during the design phase to ensure
net ecological benefits with the recommended project.

Maintaining the Forested Wetland

The forested wetland contains native plants such as black willow trees, however, it is also dominated by non-native
Chinese tallow trees. Chinese tallow trees are an invasive species, however, they currently represent a successive
plant species at this particular site. The vegetation in this area currently provides important functions in this
watershed and, most specifically, by stabilizing the soils, reducing erosion, trapping sediments, enhancing
infiltration, trapping pollutants, and providing for groundwater recharge (see Table 9). This forested wetland also
contains a combination of wet and dry soils that facilitate a variety of biological and chemical reactions. Research
has shown that these biological and chemical reactions reduce the availability of some nutrients and decrease the
toxicity of some contaminants. Several concerns have been expressed by ecologists regarding modifications to this
forested wetland. This forested wetland has developed a thick humic layer over the past several decades. This
current soil structure provides soil stability in an otherwise sandy and easily eroded environment. As a result, this
site currently functions as a very effective sediment trap. The sediments that have accumulated over the years are
also considered to be super-nutrified due to years of biofiltration and uptake of nutrients. Research has shown
that high levels of organic soil material are known to capture and facilitate the degradation of contaminants.
Alterations to this forested wetland could result in these super-nutrified sediments moving downstream and
ultimately to Little Bay.

The forested wetland does, however, provide opportunities for habitat enhancement through the selective
clearing of the Chinese tallow trees. The tallow trees do currently aid in stabilizing the site with their root systems,
however, they provide little habitat value for wildlife. One of the biggest negative aspects of Chinese tallow trees
is their invasive nature, often invading areas containing native vegetation and suppressing or displacing native
plant communities; therefore, replacing the tallows with native species would be desirable. This selective clearing
of tallow trees should be approached through a well researched and well planned effort to ensure that the site’s
existing water quality improvement functions are not compromised and that problems downstream (such as
sedimentation) are not exacerbated. Planning efforts should also include coordination with Federal and State
natural resource agency biologists who have experience with similar projects and have expressed a desire to be
involved in this particular project.
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DESCRIPTION OF CRITERIA

Stabilize Banks to Reduce Erosion

Reshape Ditch to Create Meandering
Stream

Construct Sediment Pond, Detention Pond
With Weir and/or Shallow Vegetated
Wetlands, or Retention Pond

Install Outfall and In-Line Sediment Traps

Divert Stormwater

Remove/Control Invasive Plants

Perimeter Containment System/Capture
Offsite Drainage

TABLE 11

COMPARISON OF RECOMMENDED STORMWATER BMPs

MESQUITE

STREET BY- TULE CREEK WEST

(AREA 2)

PASS (AREA 1)

RECOMMENDED STORMWATER BMPs

NO YES — By Re-Sloping Eroding
Banks and by Providing
Vegetated Slope Protection of

Pond
NO NO
NO YES - Detention Pond to be

Situated In-Line so as to Avoid
Important Ecological Habitats

YES - In Stream NO
Sediment Traps
YES - Diverts 25 NO

percent of historic runoff
directly to Aransas Bay

NO YES - Selective Clearing of
Chinese Tallow Trees
NO NO

TULE CREEK WATERSHED

UPPER TULE DITCH
WEST (AREA 3)

YES - By Re-Sloping Eroding
Bank, Creating Vegetated
Wetlands, and Restoring Native
Riparian Vegetation

YES

YES — Bank Re-Sloping May
Involve Creating Shallow
Vegetated Wetlands

NO

NO

YES — Brazilian Pepper Trees

NO

TULE CREEK
NORTH (AREA 4)

YES — By Providing

Vegetated Slope Protection

of Ponds and Channel

YES

YES — Within Re-Shaped
Channel and Retention
Pond

NO

YES

NO

NO

TULE CREEK EAST
(AREA 5)

YES — By Providing Vegetated
Slope Protection of Pond Banks

NO

YES - /detention Pond and
Maintenance of Existing Marsh

NO

YES

YES — Brazilian Pepper Trees

NO

TRANSFER
STATION
(AREA 6)

NO

NO

NO

YES

NO

NO

YES

OPPORTUNITIES/BENEFITS e )

Drainage and Flood Control

Improves Water Conveyance

Addresses Problematic Flooding Area(s)
and Reduces Flood Levels/Damage

Reduces Discharge to Little Bay

Water Quality

Reduces Nutrients/Pollutants

Reduces Debris/Floatables

Reduces Erosion/Sedimentation

YES NO

YES NO

YES - Diverts 25
percent of historic runoff
directly to Aransas Bay

Sediment Pond Will Infiltrate
Some Runoff to Groundwater

YES — Reduces
Discharge to Little Bay

YES — With Sediment
Traps and Debris
Collection At Outfall

Booms (Maintained)

NO YES — Through Sediment Pond

Page 1 of 3

Some With Sediment Removal

YES - With Sediment Pond and

YES — With More Cross Section
Area

No

Possible - Larger Wetland Cross-
Section will Infiltrate Some Runoff
to Groundwater

Some With Created Vegetated
Wetlands

Some With Created Vegetated In-
Stream Wetlands

YES - By Bank Stabilization/Re-
sloping and Vegetated Wetlands

YES — Adds 48" RCP

Outfall Type From Rockport

Country Club
YES

Retention Pond Will Infiltrate

Some Runoff to
Groundwater

Some With Sediment
Removal

YES — With Sediment
Traps

YES — Retention Pond

NO

NO — In Fact, Lowering of Picton
Lane, Tule Park, and Sorenson
Lane is Required to Off-Set Effect

Detention Pond will Infiltrate Some
Runoff to Groundwater

Some With Sediment Removal and
Created Vegetated Wetlands

YES - Sediment Traps

NO

FINAL DRAFT

NO

NO

NO

YES

YES

YES



TABLE 11 (Cont)

MESQUITE TRANSFER

STATION
(AREA 6)

TULE CREEK WEST
(AREA 2)

UPPER TULE DITCH
WEST (AREA 3)

TULE CREEK
NORTH (AREA 4)

TULE CREEK EAST
(AREA 5)

DESCRIPTION OF CRITERIA

STREET BY-
PASS (AREA 1)

Habitat/Ecological

Protects/Enhances Habitat

Outdoor Recreation/Greenspace
Provides Greenspace/Green Corridor

Provides Access for Birdwatching, etc.

Grants/Funding

TCEQ

CMP

Hydraulic/Hydrologic

Increased Flooding/Decreased Drainage
Control

Grade/Structural

Habitat/Ecological

Impacts to Habitat

Potential Federal/State Listed Species

Increased Opportunities for Invasive Plants

Wildlife Impacts (ex. Nesting birds/Migratory
Bird Treaty Act)

Increased Discharge to Little Bay

Other

Potential Access/Maintenance Issues

Hike and Bike Trail

NO

NO

NO

NO

NO

NO

YES

NO

NO

NO

NO

NO

NO

N/A

Pond Location Minimizes
Impacts to Live Oak Woodlands
and Forested Wetlands

YES — Will Serve as Greenspace

YES

YES, Recommended FY 2009
Project

NO

NO

NO

YES — Some Live Oak
Woodlands

YES, But Pre-Project Planning
Should Avoid Impacts

NO — Invasive Plants (Tallows)
Would Be Removed/Controlled

NO — Construction Would be
Limited to Non-Nesting Season
and/or Compliance Plan

NO

YES - Design Needs to Include

Access for Maintenance

NO
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Avoids Disturbance to North Bank

Containing Native Riparian

Vegetation and May Involve

Creating Shallow Vegetated
Wetlands

YES, Will Serve as Greenspace

YES

YES, Candidate FY 2011 Project

NO

NO

NO

YES — Some Live Oak
Woodlands

YES, But Pre-Project Planning
Should Avoid Impacts

NO - Invasive Plants Would be
Removed/Controlled

NO — Construction Would be
Limited to Non-Nesting Season
and/or Compliance Plan

NO

YES - Design Needs to Include

Access for Future Maintenance

Coordination With Trail
Design/Layout is Needed

Minimizes Disturbance to
Riparian Vegetation and
Live Oak Woodlands and
Protects Woodlands from
Urban Development

YES, Will Serve as
Greenspace

YES

No

YES, Cycle 16 Approved
Project (Land Acquisition)

NO

NO

YES — Some Live Oak
Woodlands

YES, But Pre-Project
Planning Should Avoid
Impacts

NO

NO — Construction Would
be Limited to Non-Nesting
Season and/or Compliance
Plan

NO

YES — design Needs to
Include Access for
Maintenance

N/A

Page 2 of 3

Avoids Loss of Existing Preferred
Park Habitat

YES, Will Serve as Greenspace

Maintaining Existing

YES, Candidate FY 2011 Project

YES, Possible Cycle 17 Project

NO — In Conjunction with the
Lowering of Tule Park Road,
Picton Lane, and Sorenson Lane

YES

NO — Terrestrial Habitat is
Dominated by Invasives

YES, But Pre-Project Planning
Should Avoid Impacts

NO - Invasive Plants Would be
Removed/Controlled

NO — Construction Would be
Limited to Non-Nesting Season
and/or Compliance Plan

NO

YES — Design Needs to Include

Access for Future Maintenance

Possible Future Trail Connection

NO

NO

NO

NO

NO

POSSIBLE CONSTRAINTS

NO

NO

NO

NO

NO

NO

NO

N/A

N/A

FINAL DRAFT



TABLE 11 (Cont)

MESQUITE
DESCRIPTION OF CRITERIA STRE%T BY- TULE CREEK WEST UPPER TULE DITCH TULE CREEK TULE CREEK EAST Tg_,?A\I_I_SIEENR
PASS (AREA 1) (AREA 2) WEST (AREA 3) NORTH (AREA 4) (AREA 5) (AREA 6)
Permitting
USACE NWP 43 at Outfall Possible — Avoids Need for Possible — NWP 41, Re-Shaping ~ NWP 41 is Possible if Ditch Individual Permit or NWP 27 NO
Permit if no Filling is Involved Ditches is Jurisdictional

TxGLO YES, at Outfall NO NO NO NO NO
Regulatory Agency Coordination YES, with NWP 43 (less NO — Permit Not Required Likely a NWP 41 if Greater than ~ Possible if Upper North Tule YES with NWP 27

involved) 500 LF of Reshaped Ditch is Jurisdictional

CONSTRUCTION/OPERATION

Culvert Placement and Avoidance of Significant Avoidance of Significant Avoidance of Significant Avoidance of Significant Ecological
Constructability grl]thaI:'Str/téﬂu;g at Bay  Ecological Habitat Areas Ecological Habitat Areas Ecological Habitat Areas Habitat Areas
oreline
Crossing/Other Utilities

Standard Storm Sewer Periodic Removal of Sediment Standard Channel Maintenance Periodic Removal of Periodic Removal of Sediment

Rlalicoces Maintenance Build-Up Sediment Build-Up Build-Up

COST
Construction $1,600,000 $650,000 $650,000 (Excavation Only) $1,325,000 $925,000

INSTITUTIONAL/LAND AVAILABILITY

R
<

Land Availability City Owned ROW City Owned Property City Owned Property City Owned Property City and TXDOT Owned County Owned
City/County Agreement  City/County Interlocal Agreement  City/County Interlocal Agreement  City/County Interlocal City/County Interlocal Agreement, County Owned
Property Agreements Agreement Agreement with Aransas First,
TxDOT
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