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Executive Summary continued

This report summarizes the project activities and findings including development of a
Monitoring Quality Assurance Project Plan (QAPP) and a Modeling QAPP, stream water
quality and streamflow monitoring, groundwater and rainfall monitoring, modeling
and BMP assessment of both this project (Upper Tule Creek West Widening) and
the Tule Creek West Sediment Trap Pond, engineering review of bank stabilization
and slope protection strategies and permitting, design plans and specifications,
the construction bid process, and construction. The grant-funded stormwater best
management practices (BMPs) were implemented on Tule Creek, a priority watershed in
Aransas County. The first phase involved the construction of a sediment trap pond and
associated habitat enhancement efforts; the second phase involved the widening, bank
stabilization, vegetated slope protection, and realignment of the creek, and associated
habitat enhancement efforts. Throughout both phases, water quality monitoring and
modeling was conducted to evaluate the behavior of stormwater BMP quality controls.
The first phase was funded under contract number 582-10-90462 and the second phase
was funded under contract numbers 582-12-10077 and 582-13-30050 which all are a
part of the Nonpoint Source 319(h) grant program.

e
.

!

4| WestTuleCreek . £
@ wator QualyEnbancementerjer €88

Pictured above is the area where the first phase of the Tule Creek

Water Quality Enhancement Project took place. This phase involved the

construction of a sediment trap pond and the restoration/protection of
wetlands and habitat.

The Tule Creek watershed is a 2,340-acre watershed that discharges stormwater runoff
from the City of Rockport, the Town of Fulton, unincorporated areas of Aransas County,
and effluent from the City of Rockport’s Wastewater Treatment Plant (WWTP) into Little
Bay. The Tule Creek watershed is urbanizing with a population expected to increase
significantly within the next two decades. Prior to the grant-funded improvements,
Tule Creek experienced severe erosion, high rates of sediment transport, and periods of
stagnation. Sediments and non-point source pollutants associated with fine sediment
are a primary pollutant of concern found in Tule Creek and discharged to Little Bay.



Executive Summary continued

The sediment carried by runoff will be reduced through implementation of stormwater
BMPs. A delta has formed in Little Bay at the Tule Creek outfall, and historical water
quality studies show a decline in water quality in Little Bay.

A renewed emphasis on habiat preservation and bank stabilization along Tule Creek,
in conjunction with a planned approach for proper management of new stormwater
infrastructure, was the foundation for the recently completed regional stormwater
management plan. Aransas County, along with the City of Rockport, the Aransas County
Navigation District (ACND), and the Town of Fulton have cooperatively developed the
Aransas County Regional Stormwater Management Plan (ACSMP) (Aransas County,
2011). The ACSMP included a recommendation for implementing stormwater controls
within the priority watersheds specifically Tule Creek. One of the Capital Improvement
Plan (CIP) BMP projects identified was the West Tule Creek Sediment Trap Pond and
Habitat Enhancement Project (West Tule Sediment Trap), and the Upper Tule Creek West
Project. The first phase of these grant-funded projects, the West Tule Sediment Trap,
involved the construction of an approximately 1-acre sediment trap located where SH
35 Business crosses Tule Creek just north of Wal-Mart and across the highway from
the Wetlands Demonstration Pond. The sediment trap is an in-line treatment device
intended to reduce the sediment that is discharged into Little Bay. In addition, other
project elements involved riparian/bottomland habitat enhancements, removal of
invasive vegetation (Chinese tallow and Brazilian pepper), and restoration (replanting)
of this area. Modeling and Monitoring QAPPs were developed and implemented as part
of this project. The goal of the modeling and monitoring components of this project is
to better characterize solids present in Tule Creek’s runoff.

Pictured above is the open water habitat area and sediment trap that
was created as part of the phase one of the Tule Creek Water Quality
Enhancement Project.



Introduction

Aransas County is experiencing growth in population which is, in
turn, increasing the residential and commercial development of the
area. The growth in population and development are both factors
that contribute to the increasing pressure on wetlands, wildlife
habitats, and water resources in the area. As more and more
land is converted for human use, the potential for water quality
degradation is significantly increased and this poses~a serious
threat to the health of the ecosystem. Pollutants that threaten the
health of the county’s six bays are nutrients and sediments from
human activities such as shoreline development and stormwater
runoff.

~ This threat is most obvious in Little Bay, a shallow bay within the
~ corporate boundaries of the City of Rockport that historically
~ has supported fishing activities, large populations of wintering
- waterfowl, as well as large populations of nesting birds. Little Bay
; - is bounded on the south and southeast by public lands (Rockport
- Beach Park, Festival Grounds) and on the west by a street with
multiple public access areas. Little Bay’s public access also
- includes a boat ramp in the beach park, and usage levels are high,
=7l especially on weekends and holidays. The bay is utilized year-
round for a variety of water-based recreation, including kayaking,
boating, fishing, swimming, windsurfing, skiing, and birding.
Universities and public schools from throughout South Texas use
Little Bay as a research and teaching resource. It is common to see
groups of students on Little Bay or along its shore, taking part in
environmental studies and field trips.

Scientists have identified contaminated stormwater runoff as a
principal cause of declining water quality and loss of wildlife habitat
 within Little Bay (Dunton and Wilson, 2010). Studies documented
high levels of nitrogen loading from land-based activities, reduced
salinity due to stormwater: outflows (exacerbated by poor water
exchange with Aransas Bay), persistent eutrophication problems,
- and algal blooms during the summer months (Naismith, 2009).
Little Bay has experienced a decline in the once extensive beds of
- submerged seagrasses. Fisheries are less productive, and winter
~ flocks of waterfowl have declined in numbers and diversity in
" recent years.

The Tule Creek Watershed includes both the Tule Creek West and
Tule Creek North tributaries (Appendix A). The creek drains areas
of the City of Rockport, the Town of Fulton, and areas of Aransas
County outside the jurisdiction of both municipalities. The ACND



owns Little Bay by virtue of a land patent from the Texas Legislature and cooperates
with the City of Rockport in managing the bay. Thus, all governmental entities in
Aransas County are in involved in a cooperative effort to protect Little Bay, and there
is consensus among these entities that the Tule Creek runoff and associated adverse
impacts to Little Bay are top-priority concerns within the framework of the regional
program to protect water resources and improve wildlife habitat.

The Tule Creek Watershed has been enhanced through ongoing and forthcoming water
quality and stormwater improvements using TCEQ grants, Texas General Land Office
(TXGLO) Coastal Management Plan (CMP) grants, Coastal Bend Bays and Estuaries
Program (CBBEP) grants, and also funds from the Aransas County Stormwater Program.
These grants have funded construction of various improvements to satisfy the policies,
goals, and objectives of the stormwater program and partnerships.

In particular, the 2009 TCEQ Nonpoint Source 319(h) grant was used to construct water
quality and habitat related controls. These controls included a sediment trap pond to act
as an in-line treatment device intended to reduce some of the transported sediment and
solids from reaching Little Bay, and habitat enhancement areas that included riparian
and bottomland habitat enhancements, removal of invasive vegetation (Chinese tallow
and Brazilian pepper), and restoration (replanting) areas. Both the sediment trap pond
and habitat enhancement areas cover approximately 1.6 acres and are located just
upstream (west) of the State Highway 35 Business crossing at Tule Creek. Construction
of the sediment trap was completed in July 2012.

Two additional 319(h) grants (2011 and 2012) were acquired to carry out the continued
focus on implementation of water quality controls located within the Tule Creek
watershed; this work is referred to as Tule Creek Phase II. The focus of this report is
on these two grants which involved the widening and stabilizing of the creek banks
upstream from the sediment trap pond, vegetated slope protection, and realignment
with the goal of reducing bank erosion and decreasing sediment transport to Little Bay.

A Watershed Treatment System, Habitat, and Invasive Plant Management Program
has been recommended to ensure that benefits of these stormwater BMPs and habitat
improvements are continued and improved upon. With the exception of routine
removal of sediment from the sediment trap pond when needed, current funding
does not provide for long-term continued management although there are grant funds
potentially available which could be pursued.



The United States Geological Survey (USGS) has identified sediment
as one of the most prevalent urban runoff pollutants in its National
Water Quality Assessment Program (USGS, 1991-2001). Sediment
and pollutants associated with stormwater runoff are primary
pollutants of concern in Tule Creek and its receiving waterway,
Little Bay (LDP, Consultants, Inc., 2012). The goal of the 319(h)
grant projects (2009, 2011, and 2012) is to further characterize
solids in runoff and implement and evaluate water quality controls.

The purpose of these projects is to help improve water quality in
Little Bay by reducing the transport and deposition of sediment
and solids in Tule Creek and consequently its receiving waterbody,
Little Bay. Excess sediment and pollutant-clad solids can choke
seagrass and marsh vegetation by decreasing the dissolved oxygen
and can introduce bacterial and nutrient pollutants.

The improvements funded by the 319(h) 2011 and 2012 grants are
located upstream of the sediment trap pond. The Upper Tule West
channel was an improved earthen drainage channel with steep and
barren slopes on primarily one side of the channel that have been
modified over the years, including excavation of various areas and
installation of cross pipe culverts. The channel has historically
experienced significant erosion during rainfall events carrying
sediment downstream where it is ultimately deposited into Little
Bay, smothering seagrasses and emergent marsh vegetation. In
order to reduce erosion and improve water and habitat quality, the
channel banks were stabilized by re-shaping the eroding bank and
incorporating slope protection features. Engineers and scientists
with Naismith Engineering, Inc. (NEI) and LDP Consultants designed
the bank BMPs. A study of alternative stormwater management
approaches to widening, re-sloping, re-aligning, and then planting
of vegetation along the banks has been completed. The project
is located mostly on City of Rockport property, within drainage
easements. The design of the bank BMP will improve habitat
quality along the creek as well, including the removal of highly
invasive Brazilian pepper trees, which is a high priority.

Habitat monitoring as well as stormwater monitoring and
modeling was performed to aid in assessing performance of the
improvements. Quantitative data has been collected and submitted
to TCEQ’s Surface Water Quality Monitoring Information System
(SWQMIS) and has also been provided to assist the modeling efforts.
Results of monitoring and modeling will provide insights to solids
characterization and water quality challenges of Tule Creek.



Project Significance and Background continued

Such insights may determine appropriate improvements such as increasing the size
of the sediment trap or incorporating added control structures that affect how the
sediment trap system can be operated for greatest efficacy.
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Methods continued

Step 4: Selection of Alternative Design Features and
Components; and
Step 5: Development of a Preferred and Recommended Plan.

To determine an optimal solution in-line with the guiding principles for the BMP design,
a number of applicable BMPs and approaches were considered:

- concrete lined channel;

- widening and lessening side slopes of the existing channel,

- softening structural solutions to stabilize slopes such as concrete mats;

- articulated block, vegetated gabions, rock or rubble rip-rap;

- utilizing aggressive vegetated stabilization efforts;

- seeding; or

- no action.

The Optimal Solutions, absent any constraints, include:
- wider corridors;
- flatter side slopes (vegetated stabilization);
- allow for low flows to develop natural sinuosity;
- alignment consistent with natural runoff principles;
- remove of the erosive “bend”;
- creation of a “blue corridor”.

Identification of constraints and opportunities for the BMP and bank stabilization
and determination of “hard edged” design constraints were considered early on in the
design process. Constraints included (“hard edged” denoted in italics):
- Property Ownership

- Habitat Impacts

- Alignment is parallel with contours

- Preserving Conveyance Capacity

- Permitting

- Costs

- Hike/Bike Trail Alignment

- Maintenance / Access

- Topography / Available Grade

- Cohesion-less Soil

- Hydrologic Patterns

- Property Value Impacts

- Limited Quality/Quantity Data

Targeted / Localized Problems:
- Qutfalls are creating erosive conditions
- Grading of Maintenance Trail
- Sheet flow runoff over banks’ edge creating rills
- Extreme angle at the Bend

Alternative design features looked at various locations along Tule Creek for BMP
placement including the confluence of Tule Creek North and Tule Creek West to the
bend, the erosive bend itself along Tule Creek West upstream of the confluence, the



bend to the Hike/Bike Trail Interaction, the Hike/Bike Trail to the Frost Property, the
Frost Property and channel frontage, the Hike/Bike Trail Culvert Crossing, and the Wal-
Mart detention ponds. The confluence to the bend might elicit a possible response to
the existing outfall from Henderson Street and could divert flow to wetlands upstream
from confluence. The bend would allow the opportunity to straighten the alignment
and soften the bend, widen and reshape the channel, provide energy dissipation,
provide erosion control and hardened edges, and provide an opportunity for aggressive
vegetative stabilization techniques. The bend to the Hike/Bike Trail Interaction could
elicit a response to the Patton Street outfall, any widening or reshaping could avoid
substantial live oaks, and aid in the stability of maintenance road by re-grading towards
the woodlands to control bank erosion/rills, and could add amenities near Hike/Bike
Trail connectivity. The preferred alternative, realignment and widening in order to
soften the form of the channel, was chosen based on the fact that the channel was
unstable.

On Monday, September 9, 2013 the Aransas County Stormwater Advisory Committee
made arecommendation to the Commissioners’ Court to approve the low bid and award
the contract to J.J. Fox Construction for $389,700. Subsequently, on Monday September
23rd, the Commissioners’ Court did unanimously approve the bid accordingly. The
contract was awarded on November 20, 2013, and construction began shortly after the
bid was awarded. A jurisdictional request was submitted to the United States Army
Corps of Engineers for the project area, upstream of the confluence with the pond,
and it was found to be non-jurisdictional therefore no USACE permit was required
(Appendix H).

In order to allow access for equipment, a construction entrance was created by widening
a maintenance pathway at the end of North Patton Street. The project site was cleared
of understory vegetation and selected trees were removed in the area immediately
adjacent to the channel to allow for truck and equipment access as well as to allow the
east creek bank to be laid back. Before construction began, silt fences were installed
at the toe of the bank in the areas being improved and along with a downstream, rock-
filter dam, helped to control erosion and sediment transport during construction. The
southern (straight) and northern (bend) sections of the project were then excavated and
graded to reduce the bank slopes. On the straight section of the creek, upstream of the
bend, the construction only took place on the east side bank. Both the east and west
sides of the bank on the bend were excavated and graded. Sprinkler heads were then
installed in order to water the seeds and hydromulch that was placed for long term
surface stabilization.

The area of the creek downstream of the bend was heavily infested with the invasive
species Brazilian pepper (Schinus terebinthifolius). As part of the habitat enhancement
goals of the project, the Brazilian pepper was mechanically removed.

The section of the creek where the erosive bend occurs is the area that was highly
reinforced with both soft and hard armor protection. During high flow events, the
creek was rapidly eroding the land that is within private landowners’ backyards. On
the western and northern banks of the bend, an approximately 6-foot wide layer of
rock was placed to help stabilize the area of highest impact. Above the layer of rock,



Methods continued

sod was placed on the remainder of the slope to ensure all of the bare ground was
covered, protected, and stabilized. Lastly, the entire east bank of the straight section
downstream of the bend and the south bank of the section downstream from the bend
were both seeded with a native grasses and hydromulch.

During construction, it was decided that a change order was required in order to
successfully modify the bend in the creek. The change order called for an increase
in the amount of silt fencing, an increase in the area being cleared and stripped, an
increase in the amount of excavation, and an increase in the amount of hydromulch.
To compensate for the added charges, the change order also required the exclusion of
the soft armor erosion control geotech mat as well as the anchor reinforced vegetation
system replaced by the aforementioned stabilization techniques.

Prior to construction, trees that were not The Brazilian pepper trees within the
to be cleared were marked with tape. This immediate project area were mechanically
helped to distinguish between the natives cleared and removed from the site.

and invasives, as well as to identify trees of
significant value.



Methods continued

An irrigation system was installed on the This is the area of the creek called the
project site. The system will be used until “bend” which was severely eroding. Rip-rap
the seeding and hydromulch vegetation is (left side) was placed to help stabilize the

fully established. bank. Erosion-control silt fencing (right)

was erected prior to construction activities.



Monitoring

The goals of the water quality monitoring efforts were to integrate the monitoring data
for the 2009, 2011, and 2012 TCEQ 319(h) grant projects, assess the performance of the
sediment trap and the proposed Tule Creek Stormwater BMP Projects, and to determine
the need and basis for improvements to the BMPs. Data were provided to the Water
Quality Modeling team for inclusion into the Quality Hydrologic Model (QUALHYMO).
The monitoring will aid in identification of potential nonpoint source contributions
and address concerns regarding the water quality conditions. Monitoring associated
with the 2009 grant addressed the Sediment trap post-construction conditions, and
the 2011, 2012 grants addressed conditions before and after Tule Creek West bank
stabilization phase Il work. Three sampling events occurred under the 2009 grant; two
wet events and one dry event, 9/14/2012, 4/8/2013, and 5/15/2013 respectively. The
other five sampling events were carried out under the 2011 and 2012 grants.

The monitoring QAPP was designed to integrate monitoring efforts for the County’s
2009, 2011, and 2012 TCEQ Nonpoint Source Grant BMP stormwater projects for the
Tule Creek Watershed and was approved August 10, 2012, Additionally, it provided
data to be utilized in the modeling effort described in a separate Modeling QAPP titled
“West Tule Creek Sediment Trap Pond and Habitat Enhancement Quality Assurance
Project Plan for Modeling.” Several analyses were conducted to evaluate various aspects
of the sediment trap behavior. The main requirement was to assess sediment buildup
and control in the sediment trap using the QUALHYMO model. Key data needed for the
QUALYMO Model include rainfall, estimated flow data at each water quality sampling
station, TSS, soil infiltration rate, evaporation data, groundwater elevation at each
piezometer location and evapo-transpiration data. Additionally, a general qualitative
review of stream and habitat quality indicators and physical observations along the
creek was performed. Procedures to obtain supporting data for both the QUALHYMO
parameters and the Qualitative Review of the Stream and Habitat were included in
the Monitoring QAPP. It is noted that the data acquired under this QAPP was not
collected on behalf of a regulatory required program such as the Total Maximum Daily
Load (TMDL) Program, Stormwater Permit Program, Clean Rivers Program, or for WWTP
permit requirements.

The stream and habitat quality indicators collected in the program outlined in this
QAPP do not provide definitive baseline or planning data, but are intended to provide
insight responding to questions identified during local community coordination (i.e.
Rockport Water Quality Committee) involving potential non-point source contributions
to Tule Creek and the issue involving poor water quality conditions. The stream
and habitat quality indicators help identify gross non-point source contributions
that could potentially influence downstream conditions, and provide general
habitat characterization information during and after construction to help identify
habitat enhancements from invasive plant removal and implementation of the BMP
improvements. The local community also had questions involving the need to avoid
undesirable water quality conditions as a result of implementing the proposed
stormwater BMP improvements. In particular, the question involved the construction
of the proposed in-line sediment trap and the avoidance of stagnant water conditions
in the sediment trap that could get washed downstream to Little Bay during a flood or



Methods continued

high water stage event in Tule Creek. However, it should be noted that Tule Creek is
already experiencing periods of stagnation and low flow, low velocity conditions during
extreme dry weather. The City of Rockport WWTP discharges to Tule Creek upstream of
the proposed in-line sediment trap facility. During extreme dry weather conditions as
experienced in 2011, a significant portion of the treatment plant’s effluent was diverted
to the Rockport golf course for irrigation purposes. Given these conditions, Tule Creek
was an extreme low flow effluent dominated stream. This extreme low flow condition
was typified by very slow velocities, stagnant pools located immediately adjacent to
major outfalls, and the appearance of fine sediment deposits within the creek bed.

As a precaution, given these lingering local concerns and the existence of evidence that
Tule Creek can demonstrate water quality degradation, the following stream water and
habitat quality indicators were incorporated into the stormwater monitoring program
at a screening level:

- total suspended solids (TSS) and turbidity

-pH, temperature, conductivity

- dissolved oxygen (DO)

-0il and grease

-physical characteristics of Tule Creek and BMP Improvement Area
-habitat characteristics of Tule Creek and BMP Improvement Area

The TCEQ Surface Water Quality Monitoring Procedure, Volume 1 and Volume 2 (2012
and 2014) were also generally reviewed as a guideline for addressing these other stream

)

A variety of duck species and ibis are usually seen at confluence where the creek flows

into the sediment trap (upper left) as well as all along the upper portions of the creek

(upper right). The newly constructed creek bank is already exhibiting healthy signs of
vegetative growth (lower right) and many deer have been sighted grazing in the area.



water and habitat quality indicators in the Monitoring QAPP. The Texas Surface Water
Quality Standards (Appendix A) and the 2010 Guidance for Assessing and Reporting
Surface Water Quality in Texas (August 25, 2010) were also generally used as a guideline
for identifying a set of parameters to address the stagnation or eutrophication in the
sediment trap. Tule Creek and Little Bay are unclassified, and aquatic life uses are not
being assessed as part of this project.

The overall monitoring plan outline is as follows:

1. Monitoring initiated with the 2009 grant will address the West Tule Creek Project
post-construction conditions and the 2011/2012 grants will address conditions before
and after construction of the Upper Tule Creek West Project.

2. Monitoring was performed at six (6) locations to evaluate sediment loading. This
assessment was conducted prior to and after the construction of the Upper Tule Creek
West BMPs.

3. Eight (8) total representative sampling events were conducted representing four (4)
baseline dry and four (4) wet weather stormwater conditions.

4. Discrete grab samples were collected and analyzed for TSS, turbidity, and oil and
grease. A multi-parameter probe was used to collect data for pH, specific conductivity,
DO, and temperature.

5. To estimate stream flow, a pygmy flow meter was used to capture velocity at the
sampling sites along with water depths to then estimate flow at each sampling station.

6. An infiltrometer was used at locations representative of differing soil conditions in
the watershed to estimate the soil infiltration rate.

7. Six piezometers were constructed along Tule Creek: three piezometers on the west
side and three piezometers on the east side. Water levels at the wells were measured
and used in the QUALHYYMO model (covered under separate modeling QAPP).

8. TSS, infiltration rate, and piezometer data was included in the QUALHYMO model
(covered by separate modeling QAPP).

Key data collected and entered in the QUALHYMO included rainfall, estimated flow
data at each water quality sampling station, concentration of total suspended solids
(TSS) samples collected at six monitoring sites, soil infiltration rate, evaporation data,
groundwater elevation at each piezometer location, and evapo-transpiration data from
the Texas Water Development Board (TWDB). In addition, a general qualitative review
of stream and habitat quality indicators and physical observations along the creek was
performed at the time of water sampling. Procedures to obtain supporting data for
both the QUALHYMO parameters and the Qualitative Review of the Stream and Habitat
are included in the Monitoring QAPP (Naismith, 2012).

The comparison of pre-construction conditions with post-construction conditions can



Methods continued

be used as a screening tool for identifying the potential for undesirable conditions in
the proposed sediment trap pond. The habitat observations generally identified species
composition and percent cover within the stream reach where stream stormwater
BMPs are implemented. The habitat quality inspection involved the collection of data
using the Habitat Quality Index Worksheets at each sample location. In addition, on
the sample collection day, there was a general drive-by and walk-about along the
entire creek to identify any other factors that could also contribute or influence the
stream conditions as well as the performance of the BMPs. Although the scope of
the monitoring program was limited with regards to the assessment of additional
stormwater runoff contributions and controls throughout the drainage basin outfalling
into Tule Creek, the habitat quality and physical characteristics survey can help identify
and explain issues that relate to the performance and modeling of the BMPs, as well
as help address the community’s concerns and questions. The Habitat Quality Index
Worksheets (Appendix D) were used to log the in-stream, bottom, riparian cover, and
other physical stream features at each sample location.



Modeling

Sediments and pollutants associated with sediment are the primary pollutants of
concern in the Tule Creek watershed and its receiving waterbody, Little Bay. The
modeling described in this section was conducted in the context of a wider effort
launched to provide a better characterization of solids present in Tule Creek’s runoff.
As such, this modeling is not related to a wider modeling effort (e.g. TMDL or WPP)
but was developed at a very small scale and limited scope, in order to gain a better
understanding of the BMP facility performance. However, detailed local water quality
information for Tule Creek is very limited. Data from other parts of the country must
be used to broadly assess water quality constituents, pollutant removal rates and long-
term performance of stormwater quality control facilities. Aransas County is unique
when compared to the rest of the country, and using data derived from other areas of
the country does not adequately assess local characteristics. Since it is the long term
behavior of sediments that is of primary interest, a continuous simulation model was
identified as a requirement to enable estimation of the system response continuously
over time. It was noted that the model would need to have the ability to represent the
contributing watershed, the BMP, and potentially the channel linking the two. It must
also be able to represent flow and sediments carried by that flow, on a continuous
basis. Finally, it must be a model that can be deployed and applied in the context of
this project, namely a rapid and low level of effort, and one with only basic information
on runoff relationships and on sediment generation. A model which is suitable for this
condition is QUALHYMO. To do this, a simplified continuous simulation model was
constructed, based on available local data, and applied as described below (full report
in Appendix G).

The technical approach for this project was specified in the QAPP (LDP Consultants,
Inc., 2012), and the project was conducted accordingly. The major steps were:

1. Confirm approach: Develop and obtain approval for the modeling QAPP prior to
undertaking model development or application tasks.

2. Obtain precipitation data: obtain local rainfall data and/or design precipitation series
and prepare them for input into the model.

3.0btain monitoring data: this was required as a part of the data input into the
QUALHYMO model. As noted, details of monitoring are contained in a separate
monitoring QAPP. However, the following basic information is provided for convenient
reference in relation to the modeling effort.

a. Six storm water monitoring locations were defined in the monitoring QAPP.
For modeling purposes, data from these locations were evaluated, and the
parameter monitored was total suspended solids (TSS).

b. Flow data were obtained from available physical measurements and
mathematical estimates also identified in the monitoring QAPP. For modeling
purposes, infiltration and runoff estimates were based on soil type and curve
numbers available from prior modeling specified in the modeling QAPP.



c. Hydraulic information was obtained from the Interconnected Channel and
Pond Routing Model (ICPR) modeling of the Tule Creek watershed undertaken
as a part of the prior Aransas County Stormwater Management Plan,
supplemented if necessary for present purposes by outflow structure
conveyance calculations.

4. Develop model input data set: the available data were put into a form suitable for
modeling. This included:

a. definition of contributing areas, and definition of land use types, based on
available data from the earlier ICPR modeling of the Tule Creek watershed,

b. definition of the volume/depth and area/depth characteristics of the
sediment trap, based on available design information (GIS data were not
needed as the design information adequately characterized the pond),

c. definition of initial estimates of hydrologic parameters, sediment
characteristics (production rating curve based on observations from the
monitoring program, and settling velocities based on information from the
monitoring program), and

d. definition of connectivity between the contributing areas, sediment trap
and channel between these features based on geophysical information
contained in available GIS data sets as represented in the ICPR modeling
report.

All model features were oriented towards surface flow capture and management. The
model was then adjusted to represent the available observations, with values adjusted
based on monitoring results as well as typical hydrologic and hydraulic behavior since
monitoring data were insufficient for a formal calibration. The monitored flow values
were the principal dataused in the adjustment process for dry weather, and the predicted
runoff values were the principal data used in the development of wet weather flows.

The sequence of adjustment was to 1) develop representative and reasonable
estimates of rainfall/runoff relationships, 2) develop hydraulically reasonable
estimates of volumetric estimates of the routing (and bypass) of flows around
the BMP, and 3) develop physically reasonable estimates of sediment removal
based on fall velocities consistent with observed sediment characteristics.

5. Assess BMP performance: BMP behavior was estimated based on volumetric routing
through the sediment trap itself, as determined by QUALHYMO modeling. Model
outputs include:

a. estimated flow mass balance accounting (inflow, outflow, bypass and
evaporation),

b. estimated sediment load and removal, and



Methods continued

c. estimated volumetric detention time in the BMP.
6. Conduct internal QC: the modeling data results were reviewed and checked. Details
verified included 1) data sources, 2) data reduction, 3) data storage, 4) model structure,
5) model parameter adjustment, and 6) predicted model results.

7. Complete reporting and submission: documentation of the above development and
activities, analysis and review processes was completed.
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Results and Observations

As of June 2014, the creek banks alon
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Results and Observations continued

Construction and Habitat Enhancement

Construction was completed in late June 2014 and the site, as of August 2014, has
had successful vegetative growth from the seeding and hydromulch, as well as natural
vegetation regrowth. An abundance of wildlife has been observed in the area, grazing
on the new growth and drinking from the creek. The site will continue to be irrigated
at least until August 2015, giving the hydromulch growth time to fully mature and
stablize. The silt fencing will also remain in place until revegetation is established and
in conformance to the Stormwater Pollution Protection Plan (SWPPP).

During and after construction an abundance of
white-tailed deer were seen on and around the
project site, drinking from the creek and grazing
on new vegetative growth. In the foreground is the
silt fencing that was erected for erosion control.



Results and Observations continued

Pre-Construction Photo 1: Facing downstream, Tule Creek on the left, pre-
construction. The eroding banks were steep and sparsely vegetated.

order to reduce sedimentation the bank slope was layed back to decrease
the slope and seeded with hydromulch to provide vegetative slope
stabilization.
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Results and Observations continued
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Pre-Construction Photo 2: Looking upstream, Tule Creek is on the right.

Post-Construction Photo 2: Looking upstream at the widened and
vegetated slope, Tule Creek is on the right.
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Results and Observations continued

Pre-Construction Photo 3: Looking downstream, Tule Creek is on the left
and Water Quality Sampling Site #4 is marked with the post.

Post-Construction Photo 3: Looking downstream at the widened and
vegetated slope, Tule Creek is on the left.
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Results and Observations continued

this photo is taken directly upstream from where the bend starts; the
bend takes a ninety-degree angle turn to the right in this photo.

Post-Construction Photo 4: Looking downstream, Tule Creek is on the left.
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Results and Observations continued
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Pre-Construction Photo 5: Looking upstream, Tule Creek is on the right.

Post-Construction Photo 5: Looking upstream, Tule Creek is on the right.
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Results and Observations continued

Pre-Construction Photo 6: This photo was taken on the bend, looking

downstream, Tule Creek is on the left and makes a ninety-degree angle
turn to the right, in front of the houses.

Post-Construction Photo 6: Another issue that this BMP addressed was to

help reduce the erosion of personal property that abuts the creek. With

the widening of the creek and placement of rock along the toe of the

reshaped bank, the bank stabilization will help reduce erosion at this key
bend in the creek.
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Results and Observations continued

Post-Construction Photo 7: Looking upstream towards the bend.
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Results and Observations continued

Monitoring

All eight of the sampling events have been conducted; four wet events and four dry
events:

- The first sampling event took place on September 14, 2012 (under 2009 grant) and
it was classified as a wet event with over two inches of rain falling that day. General
weather conditions were noted as overcast with temperatures in the low 80s and a
slight breeze.

- The second sampling event took place on March 6, 2013 (under 2009 grant) and
was classified as a dry event since no rain had fallen within the last 72 hours. The
general weather conditions noted that day were sunny, temperatures in the 60s, and
very windy/gusty.

- The third sampling event took place on May 15, 2013 (under 2009 grant) and was the
second wet event to be documented. Weather on May 15, 2013 was noted to be partly
cloudy with a total of 0.24 inches of rain, temperatures in the upper 70s and breezy.

- On July 17, 2013 (under 2011 grant) the fourth sampling event was conducted and
was a wet event. Weather conditions that day were temperatures in the low 80s, 0.42
inches of rain, overcast, and little wind.

- The final wet-weather sampling event was conducted on August 26, 2013 (under
2011 grant) when 2.80 inches of rain fell on the watershed. It was noted that weather
conditions that day were temperatures in the low 80s, overcast with the occasional
sprinkle, and breezy.

- The last sampling to be conducted before the Phase II construction started took place
on November 6, 2013 (under 2011 grant) and was a dry sampling event. The weather
conditions that day were temperatures in the 80s, sunny, partly cloudy, and little to no
breeze.

-April 8, 2014 (under 2012 grant) was also a dry event. Weather conditions that day
were sunny, partly cloudy, temperatures in the low 80s, with little wind.

- The eighth and final sampling event took place on June 19, 2014 (under 2012 grant)
and was a dry event. Weather conditions that day were temperatures in the upper 80s,
sunny, and breezy.

All data sheets, Stream Physical Characteristics Worksheets, and Habitat Quality
Index Worksheets can be found in Appendix D. The Habitat Quality Index scoring is
summarized in Table 3.

The data in Table 1 was obtained using a YSI 556 Multiprobe System and a pygmy flow
meter. The following groundwater elevation data (Table 2) was obtained using a Solinst
Water Level Meter. Table 3 presents the data from the water samples analyzed and
tested by the Test America lab and the lab’s data sheets can be found in Appendix E.



Results and Observations continued

As shown, the data do not display any useful correlation against flow. The correlation
coefficients at the inlet and outlet of the trap are 0.365 and 0.179 respectively. This
does not suggest that the data can be used to develop convincing representations
of TSS conentration based on flow. Even partitioning the data according to wet and
dry conditions provides little useful insights; at the inlet to the trap, the average TSS
concentration during wet conditions was reported as 24.08 mg/L, and the average
during dry conditions was 66.25 mg/L, a counter-experimental result. It was decided
to use the bulk average at the inlet as the representative concentration, along with the
standard deviation as an indicator of variability. The results of this are that the mean
TSS concentration was taken as 45.16 mg/L, and the standard deviation as 44.76 mg/L.
Figure 5, below, from the Modeling Report (Appendix G) illustrates the findings.
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Table 1. Water quality sampling data obtained from Tule
Creek using the YSI Multiprobe System and a pygmy flow

meter.
oue | ston | e el Temerure | conuctty | pisivel | gy | e f Ao
9/14/2012 Wos 1 1020 AM 2440 1.180 73.0 TE R 0.27
g 9/14/2012 waos 2 10:50 AM 23.53 0478 701 7.82 2.17 0.15
E 8/14/2012 WoSs 3 O 50 AM 23.08 0.300 67.5 7.86 1.58 0.25
g 8/14/2012 Wos 4 11:45 AM B 1.503 59.3 715 1.50 0.64
g 9/14/2012 WQs 5 1:55 PM 30.81 2.583 520 7.08 0.79 0.44
8/14/2012 WQs 6 830 AM 2438 1.880 789 781 2.00 0.37
3/8/2013 WaGs 1 1:10 PM 1818 2.620 o973 7.85 122 0.20
3/6/2013 wos 2 1255 PM 1826 2.638 106.4 771 Q.75 0.41
E 3/8/2013 Was 3 11:20 AM 1418 2.145 933 743 080 021
g 3/6/2013 Wos 4 ©45 AM 14.09 2.509 85.7 7.83 0.85 0.68
E 3/6/2013 WQs 5 ©13 AM 1454 2633 60.0 733 0.40 1.32
3/6/2013 Wos s 11:04 AM 1575 2.832 88.0 793 1.10 0.18
5/15/2013 WGQSs 1 11:37 AM 2548 2482 86.3 802 A 0.30
E 5/15/2013 WQSs 2 1120 AM 2530 1528 887 787 115 0.14
E 5/15/2013 WQs 3 1050 AM 25.20 2.202 569 Z:55 0.50 0.5
g 5/15/2013 WGQs 4 230 FM 25.50 2 101.3 760 0.70 0.44
g 5/15/2013 WQs S 955 AM 2487 1.038 588 7.64 Q.75 0.44
5/15/2013 wWos e 1:56 FM 26.13 2.550 858.1 803 2.50 0.12
771772013 Wos 1 1257 PM 27.82 2473 6B.5 7.84 1.20 0.12
§ 7/17/2013 waos 2 12:35 PM 2693 1.900 54.1 767 1.10 0.21
E’ 7/17/2013 WOSs 3 1220 PM 2648 2.080 2089 7.35 0.50 0.14
E 71772013 WaQs 4 10105 AM 2726 2.303 686 7.87 3.50 0.71
g 771772013 WGSs 5 842 AM 2712 1.483 315 735 0.50 0.21
7/17/2013 WaQs 6 11:08 AM 28096 37.600 249 7.00 2.50 0.14
8/26/2013 | WOS1 L35 PM 28.16 1.292 847 831 2.50 012
E 8/26/2013 Wos 2 1:19 PM 28.58 1.855 87.8 842 3.10 0.44
E 8/26/2013 Wos3 1:06 PM 2819 1.183 65.1 809 1.60 0.18
E 8/26/2013 Wos 4 11:03 AM 2794 1.500 68.0 827 1.40 ke
g 8/268/2013 WGQS 5 1023 AM 2834 1617 356 736 1.20 0.87
8/26/2013 WGQSs 6 12:30 PM 2754 1218 b 814 7 et 0.40
11/6/2013 Was 1 220 PM 26.55 3.026 811 702 1.80 0.12
g 11/6/2013 | WQS 2 2:00 PM 2765 2.753 786 778 1.70 0.25
E 11/6/2013 Wos 3 1:30 PM 27.17 2.430 67.8 7.39 Q.70 0.12
g 11/6/2013 wos4 12:30 PM 27.83 2.992 910 809 Q.70 0.35
E 11/6/2013 WQs S 2:45 PM 2041 3.167 47.3 741 Q.70 0.48
11/6/2013 WQs 6 255 PM 26.44 13.670 84.5 7.88 2.70 0.12
4/8/2014 WoSs 1 12:00 PM 2035 2.793 649 7 1.83 0.15
g 4/8/2014 Was 2 11:35AM 2379 2.818 734 7.38 042 0.66
E 4/8/2014 WGS 3 10:00 AM 1724 2.560 418 6.80 0.83 0.12
g 4/8/2014 WaQs 4 830 AM 1442 22 932 7.34 0.75 0.65
E 4/8/2014 WOSs 5 10:50 AM 24.02 2.801 789 7.20 0.17 0.632
4/8/2014 Wos s 920 AM 2165 20.050 Sl 745 1687 0.15
6/10/2014 Wos 1 1:30:00 PM 2068 2.490 911 7.83 2.00 0.12
g 6/19/2014 waos 2 1.00:00 AM 33.12 2.562 831 774 1.00 0.36
E 6/19/2014 WQs 3 12:40:00 PM 2677 3.049 263 749 067 0.12
E 6/19/2014 Wos 4 10:00:00 AM 2929 2,495 81.0 7.a3 063 0.18
E 6/19/2014 WQs 5 £:54:00 AM 2725 2.460 820 7.55 0.56 0.34
6/10/2014 [ WQS6E 11:00:00 AM 2044 Q120 08 773 2.25 012




Table 2. Piezometer readings
(groundwater elevation) taken in
the Tule Creek watershed using a

Solinst Water Level Meter.

Table 3. Water quality sampling data
obtained from Tule Creek and analyzed
by Test America Laboratory.

HEM (il and

Time
Date Station Sa;vrg;isle D(eg;h
Taken

9/14/2012 14 146 PM | 944
5/14/2012 1B 152 PM | al18
E’ 5/14/2012 1c 150PM | o082
g 9/14/2012 za L1SPM | 1175
g 0/14/2012 2B 122 PM | 955
0/14/2012 2C 1TO5PM | &D5
3/6/2013 1A |1oasaM| s10

g 362013 15 10050 AM | 690
E' 3/6/2013 1 10055 AM | 845
E 3/6/2013 2a 37 AM | 1100
& s/6r2013 2B G35 AM | 830
a/6/2013 2c G40 AM | 770
5/15/2013 14 330PM | &30

E 5/15¢/2013 1B 3:35FM | 710
E 5/15/2013 1c 340 PM | 8&0
g 5/15/2013 28 938 AM | 1085
2| /1572010 2B 545 4AM | &S5
5/15/2013 2c 1030 AM | 800
7/17/2013 1A £20AM | 920

E 7/17/2013 18 522 AM | &00
E 7/17/2013 1 525 AM | ©55
E 7/17/2013 za TO0FM | 1188
2l ;11712018 2B LOSPM | 935
7/17/2013 2c L10PM | 875
8/26,/2013 14 40 AM | 910

E 8/26,/2013 1B o947 AM | 800
3 8/28,/2013 1c o553 AM | 970
8| sr28/z013 24 |100a0 aM| 1180
2| 82612019 2B 10013 aM | 040
8/26,/2013 2c 10000 AM | 800
11/8/2013 1A 210PM | Q00
11/6/2013 18 317PM | 770
7| 12se2013 1C 325PM | 950
g 11/6/2013 za 350 PM | 1110
&| 11762019 2B 345PM | 830
11/6/2013 zc 348 PM | 870
4/8/2014 1A |1239Pm| 830

8| 482014 1B 1251 PM | 600
E’ 4/8/2014 1c 1247 PM | 850
E 4/8/2014 28 TI1LEM | 1110
E| assr2014 2B 1115 AM | 830
4/8/2014 2C TO5PM | 7o0
/19,2014 14 [12saM| aco
6/10/2014 1B 1123 AM | 7.50
E’ 6/19,/2014 1C 11:20 AM | 910
g 6/19/2014 | za 935 AM | 1150
E| er10/2014 2B 530AM | 910
e/19/2014 | zc GA0AM | 840

. i idi Total Suspended
Date sation |77 ?ﬂlkngllle (G;Za;f)) T]:;'JTISI)[Y Solids (E;g/L)
o/14/2012 | wWos1 | 10z0aM 333 4420 47.00
| osarz012 | waosz | 1osoam 84 27.70 20.50
Eﬂ o/14/2012 | wosa | o50aM 215 3040 20,00
g 9/14/2012 | Wos4 | 1145aM 5.03 1510 30,00
Elonamorz | woss | 1esem 175 605 1040
0142012 | wWose | 530 aM 258 1130 4080
3/6/2013 WQs 1 1:10 PM 3.37 1010 13.60
g| serz013 | wosz | 1zssPM 317 478 1240
E s/e/2013 | wosz | 1120am 130 1480 2400
g 3/6/2013 | was4 | oasam 348 540 880
E| serzo1s | woss | e1sam 503 1080 22.00
3/6/2013 | wose | 1104am 562 102 200
s/15/2013 | wos1 | 1137AM 2.00 2470 4400
E 5/15/2013 WQSs 2 1120 AM 3.61 2880 25.00
E 5/15/2013 WQSs 3 1050 AM L 41.10 40.00
g s/15/2013 | wos4 | zaopm 3.05 1040 450
£l cnseois| wass | ossam 343 824 200
s/15/2013 | wose | 1mepM 170 1660 1250
7/17/2013 | wos1 | 1257 EM 337 2060 27.00
§|7nme01a| wasz | 12ssem 116 1710 1600
Ev 7n7/2018 | wosa | 1220PM 2.42 2560 200
g 7/17/2013 WQs 4 1005 AM 3.26 1610 1800
Elrnrrz01s| woss | sz am 3.82 1230 250
7/17/2013 | wose | 1100am 285 3220 97.50
82672019 | wos1 | vasem 177 2150 18.80
§|ame2013| wosz | 1aoeM 2.20 3440 3480
E 8/26/2013 | wosa [ 1osPM 271 77.50 70.40
B s/zer2015 | wasa | 1103am 210 1300 4060
g &8/26/2013 WQSs 5 1023 AM e 1230 &50
8/26/2013 | wose | 12:30PM 325 1740 2560
11/8/2013 | wos1 | zzopM 211 1830 20.20
g Lrer201a| wosz | zooem 206 1800 10.60
E 11/6/2013 | woss | 130PM 358 1740 1040
B vvecz013 | wosa | 1z30rm 2.08 1480 17.20
Eliverzois| woss | 12asem 222 540 240
11/6/2013 WQs 6 2:55 PM 2.16 1930 44.00
47872014 WQOSs 1 12:00 FM 1.58 1640 2040
§| 482014 | wosz | 11354M 1.04 27.50 108,00
E& 4782004 | wosa | 1000aM >14d6 1610 1040
g 482014 | waosa | a0 am i 1550 56.00
E| amszona | woss | 1050am > 146 1480 37,60
a/si2014 | wose | oz20aM >146 4330 84,00
e/10/2014 | was1 | 13000 M 228 a2 40,00
E 6/19/2014 WQs 2 1:00:00 AM <146 51.9 12500
é e/10/2014 | wos3 | 1zaooopM | <140 %5 28.00
Blenorzota| wosa [10o000mm | <140 115 17.00
Elenozota| wass | asaonam 2.04 12 28.50
6/10/2014| wose [110000aM|  <1s 1.0 37.00




Table 4. Habitat Quality Index scoring criteria for the Water Quality Sampling stations during
each sampling event.

. Time Sample Auailable Bottom Number | Dimensions of Channgl Bank Channel Riparian Aesthetics of Total | Habitat Quality
Date Station Was Taken Instream Subst.r.a[e of Riffles|] Largest Pool Flow Stability | Sinuosity BUHQF Reach Score Index
Cover Stability Status Vegetation
9/14/2012 WS 1 10:20 AM a 3 1 i i 2 i 3 2 17 Intermediate
9/14 /2012 Was 2 10:50 AM
g 9/14/2012 Wos3 550 AM 4 o 1 i i z [ 0 1 13 Limited
& 9/14/2012 Wos 4 1145 AM 3 4 1 1 2 2 2 1 2 13 Intermediate
g 9/14/2012 WS § 1:55 PM
9/14 /2012 WOSs & 9:30 AM
3/6/2013 Wos 1 110PM 3 1 1 1 3 2 1 3 1 16 Intermediate
3/6/2013 Was 2 1255 PM 3 1 1 1 2 2 1 3 2 16 Intermediate
g 3/6,/2013 Was 3 11:20 AM 2 1 1 1 2 1 [0 0 1 g Limited
& 3/6/2013 WS4 9:45 AM 3 1 1 1 1 1 2 1 2 13 Limited
E 3/6/2013 WOos s 9113 AM ] 2 i ] 1 3 1 0 1 17 Intermediate
3/5/2013 WQs & 11:04 AM 2 2 1 1 2 3 O 2 1 14 Intermediate
5/15 /2013 Wos 1 11:37 AM 3 ik 1 1 3 2 1 3 ik 15 Intermediate
5/15 /2013 WQs 2 11:20 AM a i i 1 a 2 1 i = 17 Intermediate
E 5/15/2013 Wos 3 10:50 AM 2 i 1 1 2 1 o 0 1 9 Limited
& 5/15/2013 WOs4 2:30 PM. 4 1 1 1 1 it 2 i = 14 Intermediate
g 5/15/2013 WS 5 055 AM 3 i 3 3 i 3 i 0 1 17 Intermediate
5/15 /2013 WQas 6 1:56 PM 2 2 1 ik 2 3 0 2 i 14 Intermediate
717 /2013 Wos 1 1257 PM 3 1 1 1 3 2 1 3 1 15 Intermediate
7/17 /2013 Was 2 12:35 PM i 1 1 1 ] 2 1 3 2 17 Intermediate
E 717 /2013 Wos 3 12:20 PM 2 1 1 1 2 1 o 0 1 ) Limited
& 7/17/2013 Wosd 10:05 AM 4 1 1 1 1 1 2 1 2 14 Intermediate
g 7/17 /2013 Was s 842 AM 3 2 3 3 1 3 1 0 1 17 Intermediate
7/17 /2013 WS 6 11:09 AM 2 2 1 1 2 3 [ 2 1 14 Intermediate
8/26/2013 WOs1 1:35 PM. 3 1 1 1 3 z i 3 1 16 Intermediate
8/28 /2013 Wos 2 119 PM a i i i a 2 i g 2 17 Intermediate
E 8/28 /2013 Was 3 106 PM 2 5 1 1 2 1 o 0 1 9 Liraitacl
& 8/26 /2013 Was4 11:03 AM 4 I i i i 1 2 1 2 14 Intermediate
g 8/26/2013 WOs § 10:23 AM 3 2 3 3 it = L 0 it 17 Intermediate
8/28 /2013 WOS 8 12:30 BM 2 2 1 1 2 3 [ 2 i 14 Intermediate
11/6/2013 WOos1 2:20 PM a 1 1 1 a 3 1 3 1 17 Intermediate
11/8/2013 Was 2 2100 PM 3 1 1 3 3 2 1 3 2 19 Intermediate
11672013 WQs 3 1:30 PM. 2 1 1 1 2 1 [ 0 1 9 Limited
I 11/6/2013 Was 4 1250 PM 4 1 1 1 1 1 2 1 2 14 Intermediate
E 11/6/2013 Wos § 2:45 PM 3 2 3 3 1 3 o 0 1 16 Intermediate
11/6/2013 Was 6 2:55 PM 2 2 1 1 2 3 o 2 1 14 Intermediate
4/8/2014 Was1 12.00 PM El i 1 i a 3 i i i 17 Intermediate
4/5,/2014 Was 2 11:35 AM 3 s 1 3 3 2 i 3 2 19 Intermediate
g 4/8/2014 Wos3 10:00 AM 2 i 1 i 2 2 o 0 1 10 Limited
5 4/8/2014 Wos 4 830 AM 4 g 1 1 L. 2 2 1 2 15 Intermediate
E 4/8/2014 WOS § 10:50 AM i 4 2 1 fi 3 [ 0 T 13 Limited
4/5,/2014 WOS & 9.20 AM 2 2 1 it 2 5 0 2 0 14 Intermediate
6/18 /2014 Wos 1 1:30:00 PM 2 1 1 1 1 2 o 2 2 12 Limited
§/10/2014 Was 2 1:00:00 AN 4 1 1 1 2 2 o 2 2 13 Intermediate
g /19 /2014 Was 3 12:40:00 PM 4 1 1 1 o 0 [0 1 2 10 Limited
2 & §/19/2014 WS4 10:00:00 &AM 3 1 1 1 1 1 o 1 2 11 Limited
& 6/19 /2014 Was s 8:54:00 AM 1 3 2 1 2 3 2 1 2 17 Intermediate
6710 /2014 WQs & 11:00:00 AM 1 1 1 1 1 1 O 1 1 3 Limited




Results and Observations continued

Modeling

Figure 6 (below) from the Modeling Report in Appendix G shows the estimated flow/
frequency relationship at the outlet point of the sediment trap with and without the
BMPs in place, for flows greater than 0.5 cfs. As noted, the sediment trap has only a
modest effect on flow behavior. This is because the volume is small relative to the
volume of runoff, and the outlet is not highly restricted. As a result, during storm
events it tends to be overwhelmed by the incoming volume, and has little impact on
flow routing. This is less true for small events that are less taxing on the available
volume, but is still generally the case. This is because the second factor is the nature
of the outlet. The trap is bounded on the downstream side by a relatively unrestricted
outlet, taking the form of a broad crested weir that is an appreciable fraction of the
channel width. This is an appropriate design given the nature of that outlet, which
must convey storm flows under State Highway 35 Business without causing undue
flooding. With little restriction in place, little backup occurs and little hydraulic flow
routing results. Given that the intended function of this device was not flood control,
this is an appropriate result.
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Construction and Habitat Enhancement

The area of Upper Tule Creek West was a principal source of
erosion and sediment discharge to Little Bay. In conjunction with
the sediment trap pond, the laying back of the banks, widening and
realignment of the channel, and slope protection are expected to-be
successful in reducing the amount of sediment that is transported
to Little Bay. The habitat enhancement portion of the project-is
already evident, as the creek banks are aesthetically pleasing and
the wildlife has been abundant in the area. Another important
~ habitat enhancement feature included widening the bottom of
~ the channel which created pool and riffle areas thus creating
~ greater-habitat diversity. The habitat quality was also improved
~ by removing Brazilian pepper trees in the creek area. The TCEQ
2011 grant included $8,000 for invasive removal. Brazilian pepper
~ trees are known for being highly invasive and can quickly choke
- out desireable, native vegetation. After the construction and
e -~ removal of the invasives was completed, the entire project area
A TS, M o - was spray with seeded hydromulch. The hydromulch contained a
s R - variety of grass species such as green sprangletop, sideoats gama,
L e s g buffalograss, and others. This mixture will provide a sound root
: e system for erosion control once it is fully established. It will also
allow for the natural re-vegetation of native species which will
R enhance the health of the ecosystem.

During construction, it was decided that a change order was
requried in order to successfully modify the bend in the creek. The
change order called for an increase in the amount of silt fencing,
an increase in the area being cleared and stripped, an increase in
the amount of excavation, and an increase in the amount of seeded

~ hydromulch needed. To compensate for the added charges, the

- change order also required the exclusion of the soft armor erosion
control geotech mat as well as the anchor reinforced vegetation
system.

Dol N Monitoring

~ The monitoring data did not show any discernable patterns since

* only eight events were collected over a period of approximately 32
. months but important observations regarding habitat'and physical
i Sl - stream characteristics were made during this time.

| An annual occurrence is the heavy growth of water lettuce which
. covers large areas of the sediment trap pond. It was noted in 2014



that the lettuce had advaced downstream, all the way to Water Quality Station 6 near
Little Bay. Because the water lettuce dies off every year naturally, it may not be a
concern but if it keeps spreading, removal and continued control on an annual basis
may be requried. The aquatic vegetation herbicide (Eraser) used on the tallows can
also be used along with mechanical removal for the water lettuce. The sediment trap
is primarily a water treatment device and to operate effectively for sediment removal,
it should not be covered with water lettuce. Following this grant period, the County
will need to continue ongoing invasive removal and pond maintenance to ensure the
continued success of the project.

It was also noted that along a few areas of Tule Creek, there were other, non-related
construction projects occurring. Between Water Quality Sampling Stations 4 and 5,
the Frost property along the creek bank was recently excavated in early summer 2014
to create two pool-type habitat areas. This almost certainly increased the amount of
suspended solids in the water and it is possible that these pools affect the stream flow
as well. Other construction projects taking place along the sediment trap pond include
the building of a bridge and a conjoining kiosk. It was noted that a consolidated delta
fan of sediment from the construction site had formed just downstream of Water
Quality Sampling Station 1. It was noted that the construction sediment curtain may
have failed. There was also substantial invasive vegetation removal which took place at
the pond as well as further downstream across State Highway 35 Business. Itis believed
that these construction and clearing events are at least partially responsible for the
increased amount of suspended solids as reflected in the TSS data at Water Quality
Sampling Station 2, which is located in the sediment trap pond near the confluence
(data in Table 3).

At Water Quality Sampling Station 6, there were three events in which the conductivity
seemed unusually high but it was explained by the high tides during that time, as Little
Bay is less than 600 yards downstream.

Modeling

Nevertheless, the sediment trap does provide an effective removal of sediments,
particularly where size ranges in the sand category or larger are considered. This is
because the widening and deepening of the channel constituted by the trap causes a drop
in velocity and a reduction in turbulence which allows sediments to fall out of solution.
The model predicts build-up of sediments in the pond. As shown in the modeling
results provided in Appendix G, the rate of build-up of sediments is significant.

The total fraction of sediments removed is expected to be about 71.1% , representing
almost complete removal of larger fractions (sands), partial removal of mid range
particles (silts), and limited removal of fine particles (clays). This amounts to 2.31
X 10A12 milligrams over the simulation period (31 years), which implies a buildup
volume of about 45 in situ cubic yards per year. As discussed below, this rate implies
a need to remove sediments from time to time so that the volume of the trap is not
compromised in the long term. The removal of sediments in the coarser range was
intentionally conservative since actual fall velocities and distributions are not known,
but even so the amounts encountered in reality could be considerably larger. As



noted in the discussion of measured TSS results above, the standard deviation of the
estimated sediment fraction is nearly the same magnitude as the average. A rate of
sediment arrival equal to the mean plus one standard deviation equates to a buildup of
about 90 cubic yards per year.

Care must be taken in considering these results, since there can be physical activities
within the watershed that can materially affect sediment supply but that are not
represented by the modeling designed for this project. For example, in this case it
was observed that construction above the sediment trap may have at times added
an unknown but significant load to the creek, different in cause and nature than the
sediments represented in the model.

Another factor to consider is that the pond volume is not infinite, and as sediments
accumulate, trap efficiency will decrease. As a result, over the long term, if the pond
is not maintained, it will eventually fill in and approximate the natural conditions that
would prevail were the channel left intact and the sediment trap not placed. For the
purposes of this project it is assumed that sediment trap maintenance is sufficient
to keep it operating at close to design efficiency. Design of a maintenance schedule
is beyond the scope of the present effort, and would require a better empirical basis
for model calibration, but it is noted that a removal program can be designed in more
than one way. For example, it could be designed to frequently remove small amounts
of sediment, or to periodically (less often) remove larger amounts. Or, it could be
designed to remove sediments not at some predetermined frequency but whenever a
target accumulation amount has been reached. The tradeoff between operating costs
and long term performance would need to be considered in developing a preferred
approach to an operating maintenance schedule. In the absence of such an assessment,
it is suggested that, given the available information, an appropriate approach to this
problem would be to monitor actual sediment build-up, remove sediment when the
facility is overly full of sediment, and based on experience over time, develop standard
procedures that will keep the facility functioning reasonably well. As a starting point
for consideration, it is suggested that keeping the accumulated sediment to less than a
third of the available permanent pool facility volume be considered as a target.

Over all, the results of this assessment provide the information that was sought for
with this project. The hydraulic routing effects are minimal, but sediment removal
(provided the sediment trap is maintained) is significant.



This Tule Creek Watershed Project Reportis a priority component of
the ACSWMP which was started in early 2009. The County deemed
the Tule Creek Watershed, alarge and extensive drainage basinin the
heart of Rockport and Fulton, a priority for several reasons. These
reasons include the flooding of residences during storm events,
the fact that it is the primary outfall to Little Bay which is a priority
ecological and community resource, and the expected development
pressures which place an even higher importance on stormwater
management. The purpose of the ACSWMP and this report is to
use an integrated approach to help protect and enhance public
and private properties from poor drainage and flooding, and to
protect and enhance wetlands, estuaries, bays, and other ecological
resources: through water quality and ecological improvements.
These goals are to-be accomplished through the development of
BMPs for construction and development and through the design
and implementation of stormwater projects such as those in this
report. This report presents the hydrologic, hydraulic, water quality
and ecological and habitat analysis that was performed for the Tule
Creek Watershed along with recommended improvements. The
stormwater planning process and recommendations involving the
Tule Creek Watershed have been developed based on comments
from the Stormwater Management Advisory Committee, Technical
Committee, Water and Ecological Resources Advisory Group,
stakeholders, Aransas County staff, the public, and agencies.

A detailed hydrologic and hydraulic model was created to closely
simulate existing conditions and determine existing peak flows
and water levels for three design storms, 5-yr, 25-yr, and the
100-year 24-hour storms. Historical flood level information was
used to calibrate the model and a map was produced showing
areas inundated for each of the storms. Stormwater quality
professionals utilized the hydrologic and hydraulic information
along with site visits to analyze the watershed for alternative sites
suited for BMPs. Also, a habitat survey and ecological assessment
was conducted at each of the BMP sites, resulting in the three
pronged approach to stormwater management: (1) an evaluation
of alternatives to mitigate flood conditions; (2) assessing areas
for incorporating possible stormwater quality devices; and (3)
identifying opportunities for ecological/habitat protection and
enhancement.

After assessing many alternatives throughout the watershed, the
project team narrowed its focus to several priority sites. These
recommended stormwater projects largely involve property owned



by Aransas County, the City of Rockport, and the Town of Fulton and were arrived
at based on the optimum combined benefit for flood mitigation, water quality and
ecological/habitat to the overall watershed. There will be U.S. Army Corps of Engineers
(USACE) permits and agency coordination involved to varying degrees with the different
projects, and different grants to Aransas County are helping project funding.

The aforementioned recommended alternatives to address drainage, stormwater
quality, and ecology were studied and the five areas recommended, are described below:

1. Mesquite By-Pass - This project includes the placement of approximately 3,200 LF of
5’ x 5’ box culvert, including sediment traps, diverting drainage to Aransas Bay along
a route in Mesquite Street from the Railroad ROW Channel to an ultimate outfall just
north of Paws and Taws. While the project is primarily for purposes of lowering the
water surface level during flood events by diverting almost 25% of the watershed area,
it is believed that a reduction in freshwater inflows to Little Bay is a water quality and
ecological benefit. The estimated project cost is $1,600,000.

2. Tule Creek West Marsh Sediment Pond and Habitat Enhancement - This project
is located just upstream of SH 35 essentially between the old and the new Wal-Mart
sites. The recommended improvements included excavating several acres of pond/
old lake restoration providing sediment reduction, a steep vegetated slope protection,
and invasive removal within a forested wetland area. While this project has primarily
stormwater quality and ecological benefits, a relatively small amount of additional
volume is gained for flood mitigation. While the overall estimated cost of this project
is $300,000, an existing TCEQ FY 2009 Grant (with the appropriate County match) is
expected to cover approximately $238,000.

3. Upper Tule Creek West - This project includes the widening of approximately 1,000
LF of existing earthen channel from the Tule Creek West Marsh, removing an erosive
bend in the channel, and reducing the angle and stabilizing the disturbed side slopes.
The estimated project cost is $650,000.

4. Tule Creek North - This project is located on a tract of land, approved for purchase
with a CMP Grant, adjacent to the Rockport Country Club golf course between Henderson
Street and Palmetto Street and adjacent the existing Tule Creek North Channel. The
proposed improvements include excavation of a several acre wetland area/pond for
habitat enhancement, sediment reduction and drainage control, the placement of 300
LF of 42” RCP (to mirror the existing outfall from the golf course), and a connection with
a restricted channel along Palmetto Street. The estimated project cost is $1,325,000.

5. Tule Creek East Marsh - This project is located just downstream of the SH 35
crossing and includes the placement of a weir within a widened portion of the existing
channel along Encina Street to raise the water surface and allow runoff to infiltrate the
existing ponds and wetland areas which will be further excavated and benched. Also
recommended is the removal of a large area of invasive plants in a low-lying area north
of the Tule Park. The estimated project cost is $650,000.

Tule Park Road / Picton Drive /Sorenson Drive - This project is between the Tule Creek



East Marsh and the Little Bay outfall and includes the lowering of the profile of the three
roads (with no culvert adjustment) to significantly improve drainage and reducing the
flooding potential in Little Bay Shore. The estimated project cost is $100,000.

As the 2011 and 2012 grants draw to a close, Aransas County will install signage to
acknowledge the source of the grant funding for the project and expand the public’s
appreciation and sense of responsibility for stewardship and proactive protection of
the aquatic resources. Three (3) full color high-pressure laminate panels, 36”"w x 24"h,
are currently being designed. They will be mounted in low profile, traditional in-ground
mount aluminum exhibit display structures. They will be installed in along the improved
section of the Tule Creek, in high-volume pedestrian traffic areas.

Topics include:

Sign One

About the Project:

-Background and description of the Aransas County Stormwater Plan and how the three
local government entities worked across jurisdictional lines to develop an integrated
plan to preserve and protect the county’s unique aquatic ecosystem.

- The purpose, objectives, tasks, and outcomes of the Tule Creek Project.

-Before and after-pictures illustrating the dramatic improvements along the creek.

Sign Two

IMustrated descriptions of the habitats that can be found on Live Oak peninsula:
-Live Oak Woodlands

-Estuarine Wetlands

-Riparian wetlands

-Bays

Sign Three

Photos and descriptions of Tule Creek Natives

- Trees, plants, bushes

-Various animals, e.g., birds, reptiles, fish, and amphibians
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GENERAL NOTES

GEMERAL REQUIREMENTS:!

1. CONSTRUCTION ACTIMITIES, OTHER THAN REQUIRED FOR MOBILIZATION, SHALL NOT COMMENCE PRIOR TO THE INSTALLATION OF REQUIRED STORM
WATER POLLUTION PREVENTION (SWPP) DEVICES.

2. THE CONTRACTOR |5 RESPONSIBLE TO MAINTAIN ALL STORM WATER POLLUTION PREVENTION (SWPP) DEVICES AS SHOWN ON THE STORM WATER
POLLUTION PREVENTION (SWPP} PLAN WITHIN THIS PLAN SET DURING THE CONSTRUCTION ACTIVITIES.

3. ANY AREAS SHOWN AS AREAS TO PROTECT FROM DISTURBAMNCE SHALL BE UNDISTURBED AND REMAIN IN THEIR CURRENT GONDITION AND ANY DAMAGE
TO SUCH AREA WILL BE REPAIRED TO THE CURRENT CONDITION AT THE CONTRACTORS EXPENSE.

4. DURING GRADING AND CONSTRUCTION THE CONTRACTOR 1S REQUIRED TO CONTROL BLOWING DUST, SAND, AND OTHER MATERIALS BY THE USE OF
WATER, HAY MULCH, HYDROMULCH, AND OTHER AS LONG AS THE ENGINEER AFPPROVES THE METHCD(S} AND SHOULD BE INCLUDED WITHIN THE
GRADING RELATED BID ITEMS.

5 ONCE GRADING IS COMPLETE, ALL DISTURBED AREAS SHALL BE STABILIZED WITH APPROVED METHOD BY THE ENGINEER AND SHALL BE MAINTAINED
THROUGHOUT CONSTRUCTION.

5.1. NOTE: DEPENDING ON WEATHER AND RAINFALL THE WATERING OF THE SEED WILL BE NEEDED TO INSURE GROWTH AND STABILIZATION.

6. SHOULD SETTLEMENT OR EROSION OCCUR, OR VEGETATION FAILS TO GROW WITHIN SIX (8) MONTHS AFTER COMPLETION, THE CONTRACTOR SHALL
RESHAPE AND RESEED ANY AREA DEEMED NECESSARY BY ENGINEER OR COUNTY.

7. THE CONTRACTOR SHALL BE RESPONSIBLE FOR TRAIMING ALL EMPLOYEES AND SUBCONTRACTORS IN THE RECOGNITICON AND AVOIDANCE OF UNSAFE
CONDITIONS, AND IN THE REGULATIONS AND HAZARDS WHICH APPLY TO THE AREA IN WHICH THE WORK WILL TAKE PLACE.

8. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING PROTECTION OF PERSONS AND FROPERTY, AND FOR PROVIDING SAFE WORKING
CONDITIONS THROUGHOUT THE WORK PROGRESS. ALL SAFETY EXPOSURES OR VIOLATIONS SHALL BE RECTIFIED IMMEDIATELY BY THE CONTRACTOR.

9. THE CONTRACTOR IS5 RESPONSIBLE FOR FIELD VERIFICATION OF EXISTING CONDITIONS AND PROPOSED CONDITIONS, AND SHALL PERFORM FIELD
MEASUREMENTS PRIOR TO CONSTREUCTI|ON, FABRICATION, AND/OR PURCHASE OF ANY MATERIAL, AND SHALL CONTACT THE ENGIMNEER SHOULD

CONDITIONS BE DIFFERENT FROM THE DESIGN DRAWINGS FOR THIS PROJECT. CONFLICTS ARISING DUE TO LACK OF COORDINATION SHALL BE THE
RESPONSIBILITY AND AT THE SOLE EXPENSE OF THE CONTRACTOR.

10. THE CONTRACTOR IS RESPONSIBLE FOR THE PROTECTION OF EXISTING UPSTREAM OR DOWNSTREAM DITCHES, UTILITIES, MAINTENANCE ROADS, ETC.
AND ANY DAMAGE TO THESE FACILITIES DURING CONSTRUCTION SHALL BE PROMPTLY REPAIRED OR REPLACED EQUAL TO OR BETTER THAN THEIR

11.

12.

13.

14.

15,

ORIGINAL CONDITION BY THE CONTRACTOR AT HIS SOLE EXPENSE.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING ALL NECESSARY CONSTRUCTION PERMITS AND CLEARANCES PRICR TO COMMENCEMENT OF
CONSTRUCTION.

THE WORK AREA SHALL, AT ALL TIMES, BE KEPT FREE OF DEBRIS AND NON-HAZARDOUS MATERIAL TO THE SATISFACTION OF THE COUNTY, CITY AND
ENGIMNEER.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR SECURING AND CONTROLLING THE WORK SITE TO PREVENT ACCIDENTS AND VANDALISM, AND SHALL BE
RESFPONSIBLE FOR ANY ADDITIONAL EXPENSES. ACCIDENTS AND VANDALISM AS A RESULT OF FAILURE TO SECURE AND CONTROL THE WORK SITE SHALL
BE REMEDIED BY THE CONTRACTOR AT NO ADDITIONAL EXPENSE TO THE OWNER.

THE CONTRACTOR SHALL CONFINE ALL CONSTRUCTION ACTIVITY TO WITHIN THE CONSTRUCTION LIMITS; INCLUDING, BUT NOT LIMITED TO, JOB SITE
FACILITIES, STAGING AREAS, STOCKPILES, EQUIPMENT, ETC., UNLESS PRIOR APPROVAL FROM THE OWNER'S REPRESENTATIVE IS GIVEN.,

EQUIPMENT AND MATERIALS THAT ARE TO BE STORED ON SITE SHALL BE LOCATED IN AN AREA THAT 1S PROTECTED TO PFREVENT ACCIDENTS, DAMAGE
TO MATERIALS AND ANY ADVERSE ENVIRONMENTAL EFFECTS. ANY EQUIPMENT THAT IS LEAKING FLUIDS SHALL BE FIXED PROMPTLY AND ANY FLUID
CONTAMINATED SOIL, SHALL BE REMOVED PROMPTLY IN ACCORDANCE WITH LOCAL, STATE AND FEDERAL REGULATIONS.

16, THE CONTRACTOR |5 RESPONSIBLE TO PROVIDE AND IMPLEMENT A TRAFFIC CONTROL PLAN MEETING THE REQUIREMENTS OF THE CITY, TxDOT, THE
ENGINEER, AND THE TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES FOR ANY WORK ALONG THE ROAD AND ALL ADJACENT ROADS. THIS PLAN
IS TO BE SUBMITTED TO AND APPROVED OF BY THE APPROPRIATE AGENCIES AND TO THE ENGINEER BEFORE CONSTRUCTION ALONG THE ROAD IS TO
COMMENCE. IF A PLAN IS INCLUDED WITHIN THIS PLAN SET IT SHCOULD BE USED AS A GENERAL GUIDELINE.

17. A SEQUENCE OF CONSTRUCTION SHALL BE SCHEDULED AND COORDINATED WITH THE ENGINEER PRIOR TO COMMENCEMENT OF CONSTRUCTION AND
ANY CHANGES TO THE SEQUENCE SHALL BE COORDINATED WITH THE ENGINEER.

18. THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR THE DESIGN AND IMPLEMENTATION OF A SAFETY PROGRAM. THE CONTRACTOR SHALL APPOINT
A SAFETY FOREMAN WHO WILL BE ON SITE AT ALL TIMES. ALL CONSTRUCTION ACTIVITIES SHALL BE IN ACCORDANCE WITH THE LATEST OSHA
EXCAVATION SAFETY STANDARDS, STATE REGULATIONS, AND LOCAL REGULATIONS.

16. DISPOSAL OF ALL MATERIALS REMOVED WHICH ARE NOT TO BE REINSTALLED OR SALVAGED ON THE PROJECT, AND DISPOSAL OF ALL EXCESS MATERIALS
NOT USED CON THE PROJECT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR AND SHALL BE DISPOSED OF IN ACCORDAMNCE WITH LOCAL, STATE,
AND FEDERAL REGULATIONS.,

20, ANY CHANGES TO THE PLANS RESULTING FROM ACCEPTANCE OF ALTERNATIVES AND/OR SUBSTITUTIONS IS THE RESPONSIBILITY OF THE CONTRACTOR
AND SHALL BE SUBMITTED TO THE OWNER AND THE ENGINEER FOR APPROWVAL.

21. THE CONTRACTOR WILL BE RESPONSIBLE FOR THE SUBMISSION OF AN "AS-BUILT" PLAN SET AT COMPLETION CF THE PROJECT. THIS “AS-BUILT" PLAN
SET SHALL SHOW ALL DEVIATIONS TO THE PLANS MADE BY THE CONTRACTOR AND NOTE REASON FOR THE DEWVIATION.

PROJECT NOTES:

1. DURING STORM EVENTS WORK SHALL CEASE AND THE CONTRACTOR SHALL MAINTAIN THE SWPP DEVICES TO ENSURE THAT SEDIMENT AND DEBRIS
FROM THE SITE WILL NOT CAUSE HARM TO OR DAMAGE AREAS DOWNSTREAM OF THE PROJECT SITE.

2. THE USE OF BYPASS PUMPS TO ASSIST IN CONTROLLING THE WATER LEVEL WITHIN THE PROJECT SITE AS LONG AS APPROVAL BY THE ENGINEER IS
OBTAINED.

3. GRADING ACTIVITIES SHALL BE PERFORMED IN A MANNER TO MINIMIZE DISTURBANCE TO THE WOODLANDS ALONG THE SOUTHERN EDGE OF THE
PROJECT.

4. CONSTRUCTION ACTIVITIES WITHIN LOTS 33, 34 AND 35, BLOCK 1 OF THE ROCKPORT COUNTRY CLUB WILL REQUIRE ADDITIONAL COORDINATION WITH
PROPERTY OWNERS. ACCESS FROM HENDERSON ST. OR CHERRY HILLS WILL NOT BE ALLOWED.

5. FOR SAFERTY PURPOSES, THE HAULING OF EXCAVATED MATERIAL SHALL NOT OCCUR DURING ROCKPORT-FULTON HIGH SCHOOL PICK-UP AND DROP-GFF
HOURS AND SHALL ONLY OCCUR DURING DAYLIGHT HOURS.

8.  AFLAG MAN MUST ACCOMPANY THE HAUL TRUCKS, EQUIPMENT, AND ALL OTHER VEHICLES WHEN THEY CROSS THE HIKE/BIKE TRAIL.

7. THE HIKE/BIKE TRAIL MUST REMAIN OFEN AT ALL TIMES TO PEDESTRIANS AND BICYCLISTS. REPAIRS AND PATCHES MAY BE NEEDED DURING
CONSTRUCTION TO ALLOW SAFE PASSING.
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TOE OF SLOPE ANCHOR TRENCH

MNCTES:

TOF OF BANK ANCHOR TRENCH

NET COVERAGE WIDTH OF 8' PER MAT

B1 EARTH PERCUSSION ANCHOR
WITH GRIPPLE LOAD BEARING PLATE

HFTRM

COMPACTED BACKFILL

NOTE: SECURING PINS ARE NOT SHOWN Tk
FOR THE PURPOSE OF CLARITY

] FLOW OF WATER

3" OVERLAP MIM *
(75 mm)

i : | | = | =l e — |

|'__ (1.5 m) |

FIGURE 1: INSTALLATION OF ARMORMAX
SYSTEM OM A SLOPE OR LEVEE

FLOW OF WATER OR DIRECTION
OF PREVAILING WIND

| ' || : |_| | | | COMPACTED BACKFILL
b= T b 5] el
o ] el | e g e |
. Dl f ]| e | e ==

il
S TYPICAL® |-
g

INSTALL EVERY 4 *

= HPTRM —

COMPACTED BACKFILL

B1 EARTH PERCUSSION ANCHOR
WITH GRIPPLE LOAD BEARING PLATE
STAGGERED ON 4 FT CENTERS *

HPTRM

B1 EARTH FERCUSSION ANCHOR —
WITH GRIPPLE LOAD BEARING PLATE
ON 4 FT CENTERS *

MOTE: SEED OR SOD ALL
DISTURBED AREAS

FIGURE 2:TOP OF BANK (TOB)
ANCHOR TRENCH

o SEE FIGURE 7; BEREAK |IM
it SLOPE INTERFACE DETAIL

COMPACTED BACKFILL —~__|~._

B1 EARTH PERCUSS|ON ANCHOR —
WITH GRIPPLE LOAD BEARING PLATE
ON 4 FT CENTERS *

B MING
L

FIGURE 3: TOE OF SLOFE ANCHOR TRENCH

SLOPE FACE
{PREPARED SUBGRADE)

GRIPPLE LOAD BEARING PLATE

TENDON
HPFTRM

ANCHOR HEAD
{LOAD-LOCKED POSITION;

1.5 in (38 mm) DIAMETER
STEEL WASHER

EMBEDMENT (AS DESIGNED)
3' TYPICAL FOR NON-STRUCTURAL
APPLICATIONS *

0.20in {5 mm)

-6" DIAMETER STEEL

—

LN B R R ~FASTENON A LEVEE OR SLOPE
HOMN-STRUCTURAL AFPPLICATION)
GENERA ALLATION GUIDELINES
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FIGURE & BREAK [N SLOPE INTERFACE
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= SECURING PIN
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{1.2 m)

ROLL EDGE

BOTTOM OF SLOPE / DOWN STREAM /
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FIGURE 10: SIMULATED CHECK SLOT DETAIL

B1 EARTH PERCUSSION ANCHOR
WITH GRIPPLE LOAD BEARING PLATE

* SECURING PIN

FIGURE 9: OWERLAP AT ROLL END DETAIL
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1. SECURE AT 30 cm (1 ft) INTERVALS, BACKFILL AND COMPACT SOIL.

INITIAL ANCHOR
TRENCH DETAIL

NOT TO SCALE

NOTES:
1. SECURE AT 30 cm (1 ft) INTERVALS, BACKFILL AND COMPACT SOIL.

TERMINAL CHANNEL
- ANCHOR TRENCH DETAIL

NOTES:

NOT TO SCALE

3‘
18"
dc r y
=

A Fe =
r'y A f———

A A b
A A A

[

1. ANCHOR PATTERN 2.5 ANCHORS / m2(2 ANCHORS / Yd?)

2. U — SHAPED WIRE STAPLES, METAL GEOTEXTILE PINS, TRIANGULAR WOODEN OR
PLASTIC STAKES CAN BE USED TC ANCHOR TRMs TO THE GROUND SURFACE

~ ANCHOR PATTERN DETAIL |

NOT TO SCALE
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INTERMITTENT
CHECK SLOT DETAIL

WATER FLoy_
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— :lﬂzﬂli% ANCHOR IN 1" CENTERS
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LWIIJTH QF TRENCH AS NECESSARY
TO PLACE AND SECURE MAT

NOTES:
1. SECURE AT 30 cm (1 ft) INTERVALS, BACKFILL AND COMPACT SOIL
2. SLOT @ EVERY 30 FEET

2-3'

PYRAMAT

NOT TO SCALE

ALTERNATE INTERMITTENT
CHECK SLOT DETAIL

NOT TO SCALE

CONCRETE CHANNEL/
END TREATMENT

XXX X X X

NI

=1=1
:r@ﬁ@m

=i

DEPTH OF
TOEDOWN =

ANCHOR PER STANDARD
INSTALLATION GUIDELINES

== f=

8-12"

Il

NOTE:

3/8" X5°, 3’ 0.C., BOLTS EMBEDDED 3"
INTO CONCRETE ATTACH PYRAMAT
USING 3/8" DIA. NUT AND WASHER.

1) ALTERNATE CONNECTIONS MAY BE
CONSIDERED BY THE ENGINEER

CONCRETE /PYRAMAT
CONNECTION DETAIL

NOTE:

NOT TO SCALE

1) AREA UNDER MAT TO BE FREE OF ROCKS

AND OTHER DEBRIS. MAT MUST MAINTAIN
INTIMATE CONTACT WITH SOIL.

2) TURF REINFORCEMENT MAT TO BE ROLLED PARALLEL TO CHANNEL

3) MATERIAL PROVIDED BY GEO—SOLUTIONS, 210—-710-6398

Part 4 — Execution

4.1 SITE PREPARATION — High Performance Turf Reinforcement Mat (HPTRM)

A. Gradc and compact arcas to be treated with HPTRM and compact. The top R of
subgrade must be free of rock, debris and consist of a cohesive hive soil, 1f the
existing subgrade docs not meet these standards the contractor is responsible for the
import of acceplable material.

B. Remove large rocks, soil clods, vegetation, and other sharp objects (larger than 2" m
diameter) that could keep the HPTRM from intimate contact with subgrade.

C. Prepare the 8" compacted seedbed by loosening the top 2" of soil above final
subgrade.

D. Conslruct, as a minimum, 24 in x 12 in anchor trenches at upstream and downstream
ends of the installation to inhibit undermining from stray surface water. (Anchor ed
trenches should be excavated to a depth that matches design scour depth.) Excavate
6 in x & in check slots at 25 to 30 feet intervals along length of channel, Cut
Jongitudinal anchor slots 6 in x 6 in at top of each side slope. The aforementioned
dimensions are minimums and the dimensions detailed on the drawings will control,

4.2 INSTALLATION - HPTRM

A mandatory pre-construction conference with an Engineer representing the HPTEM
manufactarer, contractor, and inspector must be completed. The conference is to be
scheduled by the contractor with at least one week’s notice 1o all parties invalved.
Representatives may be required to be on site for installation assistance.

The Contractor is to schedule the Engincer representing the HPTRM to inspect the site
preparation prior to installation and the completed installation and provide a certified
letter stating the site meets (he manufacture’s reccommendations.

A. Install the HPTRM at elevation and alignment indicated.

B. The HPTRM. is to be soiled filled with %" of top soil, and vegetaled by applying
the right mixture of seed and soil amendments with Flexierra, a Flexible Growth
Medium, protected by a light weight erosion control blanket, or by applying the

right mixture of seed and soil amendments with a wood fiber mulch, protected by a
light weight erosion control blanket, or by placing sod directly on top and secure sod
with 8" staples.

C. Beginning at downstream end in center of channel, place initial end of first roll of
HPTRM in anchor trench and secure with ground anchor devices at 12 in
mtervals.

D. Position adjacent rolls in anchor trench in same manner, overlapping procecding roll
minimum 3 in.

E. Secure the HFTRM at 12 in intervals along the trench, backfill and compact with

specified soil or as directed by the Engineer.

F. Unroll center strip of HPTRM upstream over compacted trench, Stop at next check
slot or terminal anchor trench. Unroll adjacent rolls of HPTRM upsiream in similar
fashion, maintaining 3 in overlap.

C. Fold and secure the HPTRM snugly into transverse check slots. Lay maierial in
bottom of slot, and then fold it back against itsell as indicated. Anchor through both
layers of HFTRM at 12 in intervals. Backfill with soil and compact. Continue
unrolling the HPTRM widths upstream over compacied slot to next check slot or
terminal anchor trench,

H. Secure HPTRM to channel bottom with ground anchoring devices at a frequency of 2
14 anchors per square yard. Anchors should be a minimum of 8 gauge and 8° in
length or so that they have sufficient ground penetration to resist pulloutin a

saturated condition. Increased anchoring frequency may be required if site conditions are
such that the Engineer determines it necessary.

I. At the Engineers discretion a manufacturer’s designated reprosentative shall be on
site for installation assistance.

J. Any installation of angular placement, overlapping around curves, or modified
placement methods must be detailed on the construction drawings.

K. The Engineer must approve altcrnate installation methods prior to execution.

4.3 Irrigation, Mowing and Project Acceptance

A. Prior to project acceptance by the owner, it shall be the responsibility of the
contractor to establish a minimum of 70% of the arca sceded shall be covered with the
specificd vegetation with no bare or dead spots greater than 10 squarc [eet, The
contractor shall be responsible to set up and maintain (emporary irrigation, as required, to
assist in establishment of vegetation.

All areas that crode prior to project acceptance shall be repaired at the expense of the
contractor including necessary reseeding ., watering, and repair of the HPTRM.

Vegetated arcas shall not be mowed prior to cstablishment of 70% vegetative density and
a minimum grass growth of 3 inches. Mower height shall not be set lower than 3 inches.
Throughout the duration of the project, the conlractor shall be responsible for mowing to
facilitate growth and shall not let the vegetation in the sceded areas exceed 187, In
addition, the Contractor shall water all grassed areas as oficn as necessary 10 establish
satisfactory growth and to maintain its growth throughout the duration of the project,
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TURF REINFORCEMENT MAT

T
il
1l
T
i
=]
1l
= Ll
t
T
T

]
=i
T
Tt

I
I

l
1T}
il
I

=
I
il
i

I

I
I
I
=T
|___
I—I
Il
=

:1
i
i
?

NOTES:
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2, EXTEND LANDLOK? or PYRAMAT? TURF REINFORCEMENT MAT <OR
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CONDUCTIVITY
SALINITY

Do : : V L ‘ > g .“ L
TEMPERATURE : o g B v o L
OIL AND GREASE P SO , O B e T
RAINFALL N , AR - VE " W

NITRITE B ey o R L . , : ofeliud s o ; ||| OB BT e R, D 5N - | LEGEND
AMMONIA : |

AMMONIUM Ko Fotl g : Cama Y L o 5 g W, o

OTAL PHOSPHOROUS b : e ' ol N of e S ; TULE CREEK WEST SEDIMENT [F_2%! e By AT

WwTP_FLOW : i o 0 A2 ALy e L T TRAP POND PROJECT AREA | e &

;EMPERATURE Seesrdes Ly e, . : - A ve o (2009 GRANT) by, Y W S50 GROUNDWATER PIEZOMETER LOCATION (GWP)

IDE - e Sl s oot e T s e R O 2

WEEKLY RAINFALL ) i | b By I s ¥l = £ O Aos P ; \ STREAM FLOW GAUGE STATION

WATER QUALITY SAMPLE LOCATION (WQS)

&

CITY SAMPLE LOCATIONS

P LS R B [ e kS s, /4 LOCATION DESCIPTIONS
R , " : ) B D, 5e S P Lo b9 WQS—1 — BELOW PROPOSED POND ABOVE

L UPPER TULE CREEK WEST el o) W T e e 7 L TX BUSINESS 35
A O Sy ST g p : AT & A A f, WQS—2 — ABOVE PROPOSED POND AT CONFLUENCE.
8 ok SRR B v i A X LT ey R T P i | WQS—3 — AT TRAYLOR AVE. ABOVE BRIDGE.

WQS—4 — BELOW THE UPPER TULE CREEK WEST
PHASE 1.

WQS-5 — ABOVE THE UPPER TULE CREEK WEST
PHASE 2.

WQS—-6 — UPPER TULE CREEK AT ENTERPRISE BLVD.

ATION.DWG

GWP—1A,1B
GWP—2A,2B
GWP—-3A,3B

AMPLE —LO(

NOTES:

1. ALL SAMPLES SPECIFIC LOCATIONS AND
ALIGNMENT TO BE DETERMINED IN THE FIELD.

2. GROUNDWATER PIEZOMETER LOCATIONS
WILL HAVE AN UP GRADIENT AND DOWN
GRADIENT LOCATION.

3. INFILTROMETER TEST LOCATIONS ARE LOCATED
AT THE PIEZOMETER LOCATIONS
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Page 1 of 1

Client:  Aransas County Sampling ID:
Praoject Name: Sampling Date: J
Location:
Screen Type PVC Screen Length Well Diameter 3 Total Depth
Depth to Water Rain Gauge
Sampling Device Tubing Type
Instrument Information Mifg. Model Parameters Temp, Cond., DO, pH, Sal
Instrument Information Mfe. Model Parameters Turbidity
Sampling Personnel
Time Temp. Cond. DO pH Water Turbidity | lfiﬁw Comments
Depth V€ 10CITL
STATION ("C) (mS) (mg/L) (SU) FTUYH (L/min)~
WQS -1 o sl . oy, i I O ,
[oF 4 10./8 | 75 | |7 /155
WQS -2 , o . T
1] N[ I / L |
I\ AN { { /¢ ]
WS 3 0 - | )~ s ny | 7.9 1 Wy
OV X3 ) 4 O 0/ / 'yELD Wp | B
WQS -4 ) Nn & b ! 1< ) Wy
‘ | f {F’ 5 : ';‘ Y] D | ) [ ) _‘.i' ; ( ":!f T
WQs -5 - -~ N 3 7~ 1]
1:00 | QU 5 (V0| Y5 4D [/K5sq
WQS -6 Q) s | I O ~e O ~ © 21/
0] s > |/ (8. % | % =L\ ol A X
\ 0 f 4y |
!‘:T'\i\,} | ,_‘\\ / f J_}}' (4
“". ; | -"\J ¥ ",“a,’-.,'
( f [ i_;‘( §
GwP-)A1Q:
ey -20 |05 O. 1

1 FTU (Formazine Turbidity Unit) = NTU (Nephelometric Turbidity Unit)

Naismith Engineering, Inc.
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Client:  Aransas County Sampling ID: ‘ L
Proje(-:tName: Sampling Date: 5 [( ]| K
Location:
Screen Type PVC Screen Length Well Diameter 2» Total Depth
Depth to Water Rain Gauge
Sampling Device Tubing Type
Instrument Information Mfe. Model Parameters Temp, Cond., DO, pH, Sal
Instrument Information Mfg. Model Parameters Turbidity
Sampling Personnel
Time Temp. Cond. DO pH Water Turbidity Comments
Depth
STATION - FTU'
) 114.19 b
W2 1 5llva 9/ ‘ TN - - ' L /B se WA, ay i g
125514, 2.0, Tb3% |10 | 1711 [0S A
WQS 3 . ] =3 v 7 N g Y. - _ ; | ’ 1 -
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Part | - Stream Physical Characteristics

Page 1 of
22— Worksheet
= - 7t {12 SN
Ohservers: \M\ﬂﬂ i k( T\\f\(" ) V) lDa{e 5418 Iﬁ ‘0. |T’me \ k ( X;ﬂx"%\
Weather ccndltions s, el wid= (o 041 Ny ,fﬁ'“l’ Ty
Stream: g ¢ lstream segmentne. | f
Location of site: Length of
W 6{ 4 5«: reach:
Observed strear uses: {y.
Stream fype (circle one): ( peremi:al > or intermittent w/ perennial pools
Stream hends: No. well No. moderately No. poorly definad
deflned defined .
Aesthetlcs (elrcle one): (1) wilderness {2) natural ~_~{3) common {4} offensive
Channel obstructions or modifications: INo of rlffles [} -
Channel flow status (clrele onelk high moderate  ( low/ 110 ( (no flow)
Riparian vegetation (%): Left Bank |Right Bank Maximum Pool Depth:
Trees Maximuim Pool Width:
Shrubs MNotes
Gragses or forbs ;’"'{ p Ad 1 oVL
Culilvated flelds Y —
Other i"l:‘ OO . M\ \,{ \Au
Stream/aquatlc vegetation: v C\WAG ") '
‘}{ « ‘,t' }1 7 o
Site maié (attached) Pictures (log):
| Stream observatlons (other ISSUES)
cux e ¢ AR T
,u,-z“:;fr{ /0 - o
N e
TCEQ 20156-A (Rev. 4-15-2004)
Forms for Biological Monitoring G-23 06/2007



Part lll - Habitat Quality Index

Habitat Scoring Category
Parameter
Available Abundant Common Rare Absent
Instream =50% of 30-50% of 10-29.9% of <10% of
Cover substrate substrate substrate substrate
favorahle for supports stable | supports stable | supports stable
colonization and | habitat; habitat; habitat habitat; lack of
fish cover; good | adequate availability less | habitatis
mix of several hahitat for than desirable; | obvious;
stable (not new maintenance of | substrate substrate
fall or fransient) populations; frequently sunstable or
cover types such | may be limited disturbed or lacking
as snagds, cobble, | in the number of | removed
undercut banks, | different habitat
y macrophytes types _
Score___J 4 lﬁj 2 1
Bottom Stable Moderately Moderately Unstable
Subsfrate =50% gravel or Stable Unstable =10% gravel or
Stability larger subsirate; | 30-50% gravel | 10-28.9% gravel | larger
gravel, cobble, or larger or larger subsirate;
boulders; substrate; substraie; subsfrate is
dominant dominant dominant uniform sand,
substrate typeis | substrate type is | subsirate type is | silt, clay, or
gravel or larger imix of gravel finer than hedroc!
with some finer | gravel, but may
sediments still be a mix of
‘\ sizes
Seore___ | 4 3 2 C‘y
Number of Abundant Common Rare Absent
Riffles = §rifiles 2-4 riffles 1 riffle No riffles
To be counted,
riffles must extend
>50% the width of
the channel and be
at least as long as
the channel width .
Score_ | 4 3 2 {\1 j
Dimensions of barge !F\‘ﬂodierate Sm?ll ﬁbse?;:t ;
ool covers more ool cavers Pool covers a existing
Largest Pool than 50% of the approximately approximately pools; only
channel width; 50% or slightly 25% of the shallaw auxiliary
maximum depth Is | less of the channel width; pockets
>1 meter channel width; maximum depth Is
maximum depth ls | <0.5 metler
0.5-1 meter
Score 5‘ 4 3 2 / 11,]
Channel Flow | High Moderate Low No Flow
Status Wezter reaches the | Water fills >75% \Water fills 25-78% | Very litile water

base of both lower

of the channel; or

of the available

in the channel

banks; < 5% of <25% of channel channel and/for and mostly
charnnel substrate substrate is riffle substrates present in
is exposed exposed are mostly standing pools;
i ) exposed or stream is dry
Score "/ / 3 \) 2 1 a
L
Forms for Blologlcal Menitoring C-27 06/2007




Part Il - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Little evidence Stable Unstable Large and
(=10%) of Some evidence | Evidence of frequent
erosion ar bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (~50%) of
angles average failure; small common (30- erosion or bank
<30° areas of erosion | 50%}; hig failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank hanks; bank
-39.9° angles average | angles average
’ v <6D°
£} -
Score L. 3 (i\i 1 6]
Channel High Moderate Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
outside areas or or he channelized
(cut banks) and = 3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
_ present i
Score___| 3 2 (\1' fl 0
Riparian Extensive Wide Moderate Namrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is >20 buffer s 10.1-20 | buiferis 5-10 natural buffer is
) mefers meters meters <5 meters
Score__~ (3) 2 1 0
Aesthetics of | Wilderness Natural Area Common Offensive
Reach Qutstanding Trees and/or Setting Stream does
natural beauty; native g Nof effensive; not enhance
usually wooded vegetation are areais the aesthetics
or unpastured common; some | developed, but of the area;
area; waler development uncluttered such | cluitered;
clarity is usually evident (from as In an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may he a
water clarity turbid or dumping area;
may be slightly | discolored water clarity is
furbid usually turbid
\ P or discolored
Score___\ 3 2 (1) 0
Total Score \ \n
HABITAT QUALITY INDEX
26-31 Exceptional
/2,0,-_25 High
A4-19"_Intermediate—,
<13 Limited
TCEQ 20156-C (Rev. 4-15-2004)
Forms for Bioleglcal Menitoring C-28 06/2007




Pt 1 6t Part | - Stream Physical Characteristics
— Worksheet
observers: S, Mo, ¥V TWovwns oy ‘Date 5/GN% |T|me ft?_ ;‘; N\
Weather condfions: %«A“‘Eﬁ\f \I\\Q“ﬁl\ WA .\f") (0% \\QJ\M \MH\M N OUSTN
Stream: |5tream segment ho. LN {
Location of site: Length of
“C 4 1 reach:

Observed siream uses:

d\:‘ﬁ A

\ék'

Stream fype (circle one): perennjgl «* or » __intermittent w/ perennial pools
Stream bends: No. vall _|No. moderately No. poorly defined
deflned ({defined —
Aessthetlcs (circle cnej: (1) wilderness (2) natural (3) common (4) offensive
Channel obetructions or madifications: |Nof.3\f fiffles ( j _
Channel flow sfatus (circle cne): high moderate  low) | no flow)
Riparian vegetation (%)  |Left Bank |RightBank |Maximurm Pool Depth: '

Trees

Maximurmn Pool Width:

Shrubs

Notes

Grasses of forbs

Cultivated flelds

Other

S:te rnap (attached)

Cunvent
A WA ""‘

Stream/aquatlc vegetation:

‘| Stream obsewat:ons (other wssues)

Pictures (log):

TCEQ 20156-A (ReV. 4-15-2004)

Forms for Biological Monitoring

C-23 De/2007



Part Ill - Habitat Quality Index

Habitat Scoring Category
Paramefer
Available Abundant Common Rare Absent
Instream >50% of 30-50% of 10-29.9% of <10% of
Cover substrate substrate substrate subsirate
favarable for supporis stable | supports stable | supports stable
colonization and | habitat; habitat; habitat hahitat; lack of
fish cover; good | adequate availability less | habitat is
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | substrate substrate
fall or transient) populations; frequently unstable or
cover types such | may be limited disturbed or lacking
as snags, cobble, | in the number of | removed
undercut banks, different habitat
a macrophytes types
L
Score___~ 4 3 2 1
Bottom Stable Moderately Moderately Unstable
Substrate >50% gravel or Stable Unstable <10% gravel or
Stability larger substrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger substrate;
boulders; substrate; substraie; subsfrate is
dominant dominant dominant uniform sand,
subsfrate ype is | subsfrate fype is | substraie type is | silt, clay, or
gravel| or larger mix of gravel finer than hedrock
with some finer | gravel, but may
sedimenis still be a mix of
sizes
Score__\ 4 3 2 (’[ )
Number of Abundant Common Rare Absent
Riffles = 5rifiles 2-4 riffles 1 rifile No riffles
To be counted,
riffles must exiend
>50% the width of
the channel and be
at least as long as
the channel width
Scora "\ 4 3 2 3{1 ){
Dimensions of Iﬁar?e Moc:erate gmalll ﬁbsent Iu
ool covers more Pool cavers ool covers o existing
Largest Pool than 50% of the approximately approximately pools; only
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depth s | less of the channel width; pockets
>1 meter channel width; maximum depth [s
maximum depth Is | <0.5 meter
0.5-1 meter
Score_"\"‘__ 4 3 2 {i{ )
Channel Flow High Moderate Low No Flow
Status Water reaches the | Water fills >75% Water fills 25-75% | Very litlle water

base of hoth lower

of the channel; or

of the available

in the channel

banks; < 5% of <25% of channel | channel and/or and mostly
channel substrate substrate is riffle substrates presentin
is exposed exposed are mostly - standing pools;
: exposed or stream is dry
Scare } - 3 (2 ' } 1 0
Forms for Biological Monitering c-27 06/2007




Part lll - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderaiely Unstable
Litle evidence Stable Unstable Large and
(=10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small common (30- erosion or bank
<30° areas of erosion | 50%); high failure; raw
mosily healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; bank
30-39.9° angles average | angles average
40-60° =60°
Score___ — 3 (2) 1 a
Channel High Moderate Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
outside areas or or be channelized
(cut banks) and = 3 moderately- | only poorly-
shallow inside defined bends defined bends
areas ({Jcint bars) | present present
presen
Score 3 2 ( 1: 0
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is >20 buffer is 10.1-20 | bufferis 5-10 natural buffer is
meters meters meters <5 meters
Score ’b 3) 2 1 0
Aesthetics of | Wilderness Natural Area Common Offensive
Reach Qutstanding Trees and/or Sefting Stream does
natural beauty; native Not offensive; not enhance
usually wooded vegetation are areais the aesthetics
or unpastured common; some | developed, but of the area;
area; waler development uncluttered such | cluttered;
clarity is usually | evident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may be slightly | discolored water clarity is
furbid usually turbid
or discolored
Tl Eal
Score___ "~ 3 ( 2 ) 1 0
Total Score____\ (7
HABITAT QUALITY INDEX
26-31 Exceptional
20-28—High——_
C14-19 _ Intermediate >
<13 Limited—
TCEQ 20156-C (Rev. 4-15-2004)
Farms for Blological Monitering C-28 06/2007




Part | - Stream Physical Characteristics
Fagad ot Worksheet

LN .:|Da’te: Y/

Observers: |-

;‘ATime: | i

Weather conditions: ;| ' A o sy N ™
Siream: T ls’cream segment no. !
Location of site: « . | 7 - Length of
‘\' NW O reach:
Observed stream uses: AYaoa a Q¢ —
Stream type (circle one): ‘ ‘perenﬁial or (ﬁntern;ittentwﬁ,,perenniatgg_gl_g:}
Stream bends: No. well No. moderately No. poorly defined )
defined defined I i NG
Aesthetlcs (clrcle cne): {1) wilderness (2) natural ¢ --’T3j-commoh (4} offensive
Channel obstructions or modifications: TI\:[B.HQT fiifes [ )
Channel flow sfatus (clrcle one): high moderate low " no flow
Riparian vegetation (%)  |LeftBank |Right Bank |Maximum Pool Deﬁth:‘ =
Trees ) ) o Maximurm Poel Width:
Shrubs ( ~Notes
Grasses or forbs 9\ /.
Cultivated fields - "
Other

Sgreamlaquatic vegetation:
[ N ’

a
AR A

Site map: (attached) . | Pictures (log):

TCEQ 20156-A (Rev. 4-15-2004)

Forms for Biological Monitoring C-23 D6/2007



Part lll - Habitat Quality Index

Habitat Scoring Category
Parameter
Available Abundant Common Rare Absent
Instream =50% of 30-50% of 10-29.9% of <10% of
Cover substrate subsirate substrate subsfrate
favorable for supports stable | supports stable | supporis stable
colonization and | habitat; habitai; habitat | habitat; lack of
fish cover; good | adequate availability less | habitatis
mix of several habitat for than desirable; obvious;
stable (not new | maintenance of | substrate substrate
fall or fransient) populations; frequently unsiable or
cover types such | may be limited disturbed or lacking
as snags, cobble, | in the number of | remaved
undercut banks, | different habitat
macrophytes types
Score___ L~ 4 3 g f 1
Bottom Stable Moderately iModerately Unstable
Substrate >50% gravel or Stable Unstable =10% gravel or
Stability larger substrate; | 30-50% gravel 10-29.8% gravel | larger
gravel, cobble, or larger or larger substrate;
boulders; substrafe; substrate; substrate is
dominant dominant dominant uniform sand,
substrate type is | substrate fype is | subsirate type is | silt, clay, or
gravel or larger mix of gravel finer than bedroc
with some finer | gravel, but may
sediments still be a mix of
‘ sizes
Score___| 4 3 2 L1 j_l
Number of Abundant Common Rare Absentw
Riffles > 5 iffles 2-4 riffles 1 rifile No riffles
To be ceunted,
riffles must extend
>50% the width of
the channel and be
at least as long as
the channel width B
Scors___\ 4 3 2 (1)
Dimensions of 'ﬁar?e Il‘glo:}erate gma;[l Aﬂ\bserlﬂi
ool covers mare ool covers ool covers No existing
kprgestPos! than 50% of the approximately approximately pools; only
channel width; 50% or slightly - 25% of the shallow auxiliary
maximum depth Is | less of the channel width; pockets
>1 meter channel width; maximum depth is
maximum depth is | <0.5 meter
0.5-1 meter
Score E 4 3 2 flﬁJ
Channel Flow | High Moderate Low No Flow
Status Water reaches the | Water fills >75% | Water fills 25-75% | Very little water
pase of both lower | ofthe channel; or | of the avallable in the channel
banks; < 5% of <25% of channel | channel and/or and mostly
channel substrate substrate is riffle substrates presentin
Is exposad exposed aremostly - standing pools;
y, exposed or stream is dry
Scaore —24 3 (2‘( / 1 a
Forms fer Bliological Monitoring c-27 06/2007




Part [l - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Lifile evidence Stable Unstable Large and
(<10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; hank erosion or bank | failure is (>50%) of
angles average failure; small common (30- erosion or bank
<30° areas of erosion | 50%); hig failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; bank
30-39.9° angles average | angles average
40-60° >B0°
Score \ 3 2 ﬂ //' 0
Channel High Moderate Low None
Sinuosity = 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
outside areas or or be channelized
(cut banks) and = 3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (Enint bars) | present present
~ presen
Score ( ) 3 2 ) 1 ﬁ 3
Riparian Extensive Wide Moderate Namrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vagetation buffer is =20 buffer is 10.1-20 | buffer is 5-10 natural buffer is
mefers meters meters <5 meters
Score { / 3 2 1 (Q/L
Aesthetics of | Wilderness Natural Area Comimon Offensive
Reach Quifstanding Trees and/or Setting Stream does
natural beauty; native Noft offensive; not enhance
usually wooded vegefation are areais the aesthetics
or unpastured common; some | developed, but of the area;
area; water development uncluttered such | cluttered;
clarity is usually | evident (from as in an urban highly
exceptional flelds, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may he slightly | discolored water clarity is
furbid usually turbid
. or discolored
Score ‘\ 3 2 (1) 0
Total Score q N
HABITAT QUALITY INDEX
26-31 Exceptional
20-25 High
14 -19 . Infermediate
- .
TCEQ 20156-C (Rev. 4-15-2004)
Forms for Blological Monitoring C-28 06/2007



Part | - Stream Physical Characteristics

Page 1 of
s Worksheet

Observers:: | 31‘ ™ k’: "'“‘%\fw AATIE A

A L A e
\ \7§-F.4_: . ‘/"c % \l\)\\‘v\d |

Weather conditlons: C N

Stream: BRI Batma |Stream segment no.
Location of site: fee Lengﬂ_1 of
u,‘s.ﬂ 4 reach:
Observed stream uses: A\ (10 2 B e——— s
Stream type (circle one): perenmal ' or B mgmi_tt 'w/ perennial pqdls
Stream bends: No. well _INa&. mugd.;raiely p Ne. poorly defined
defined { |defined el
Aesthetics (clrcle one): {1) wilderness ] 2ynatural { {3) common (4) offensive
Channel obstructions or modifications: [No. ofriffles
Channel flaw status (circle ene): high moderate  low no flow
Riparian vegetation (%): LeftBank |RightBank |Maximuim Pool Depth:
Trees 70N 1 ) Maximurm Paal \Width:
Shrubs (| 0 Notes
Grasses or forbs 20 3 s 3
Cultlvated flelds -
Other )

Stream/aquatic vegetation:

\’(‘C J[r,\\\,’ ﬂiif"ﬁ‘ i€

Site map (attached) . Pictures (log):

‘| Stream observations (other issues):
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Part lll - Habitat Quality Index

Habitat Scoring Category
Parameter
Available Abundant Common Rare Absent
Instream >50% of 30-50% of 10-29.9% of <10% of
Cover substrate subsirate substraie substrate
favorable for supports stable | supports stable | supporis stable
colonization and | habitat; habitat; habitat habitat; lack of
fish cover; good adequate availability [ess | habitat is
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | subsfirate substrate
fall or fransient) populations; frequently unstable or
cover fypes such | may be limited disturbed or lacking
as snags, cobble, | in the number of | removed
undercut banks, | different habitat
S macrophytes fypes
Score 4 / 3/ 2 1
Bottom Stable Moderately Moderately Unstable
Substrate >50% gravel or Stable Unstable <10% gravel or
Stability larger substrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger substrate;
boulders; substrate; subsirate; subsfrate is
dominant dominant dominant uniform sand,
subsirate iype is | subsirate type is | subsfraie type is | silf, clay, or
gravel or larger mix of gravel finer than bedrock
with some finer | gravel, but may
sediments still be a mix of
sizes
Score 4 3 2 ( 1}
Number of Abundant Common Rare Absent
Riffles = G riffles 2-4 riffles 1 riffle No rifflas
To ke counted,
riffles must exiend
>50% the width of
the channel and be
at least as [ong as
the channel width
seore__| 4 3 2 (1)
Dimensions of | Larae Moderate Smali Absent
Largest Pool Pool covers more | Pool covers Pool covers Na existing
? than 50% of the approximately approximately pools; only
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depth is | less of the channel width; pockets
>1 meter channel width; maximum depth [s
. maximum depth s | <0.5 meter
l 0.5-1 meter
Score 4 3 2 (/1/,
Channel Flow High Moderate Low No Flow
Status Water reaches the | Waterfills >75% Water fills 25-75% | Very little water

base of both lower

of the channel; or

of the available

in the channel

banks; < 5% of <25% of channel channel andfor and mostly
channel subsirate substrate is riffle substrates present in
is exposed exposed are mosily standing pools;
exposed or stream is dry
Scare 3 2 (1] o
Forms for Blologlcal Monitoring c-27 06/2007




Part lll - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Litile evidence Stable Unstable Large and
(<10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average Tailure; small common (30- erosion or bank
<30° areas of erosion | 50%); hig failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank hanks; bank
30-39.9° angles average | angles average
. 40-60° - >60°
Score__| 3 2 k 1) 0
Channel High Moderate Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
outside areas or or be channelized
{cut banks) and > 3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
j ) present
Score__l— 3 "2 1 0
Riparian Extensive Wide Moderate Marrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is >20 buffer is 10.1-20 | bufferis 5-10 natural buffer is
1 mefers meters meters <5 meters
Score \ 3 2 ﬁ‘ 0
Aesthetics of | Wilderness Nafural Area Common Offensive
Reach Qutstanding Trees and/or Setting Stream does
natural beauty; native Not offensive; not enhance
usually wooded vegetation are areais the aesthetics
or unpastured common; some | developed, but of the area;
area; water development unclutfered such | clultered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may be slightly | discolored water clarity is
{urbid usually turbid
2 < or discolored
Seore 3 (2) 1 0
Total Score___ |~
HABITAT QUALITY INDEX
26-31 Exceptional
20-25 High
14 - 19 " Intermediate
‘ =13 ) Li_m_ited
TCEQ 20156-C (Rev, 4-15-2004)
Forms for Blological Monitoring C-28 06/2007



Part | - Stream Physical Characteristics

Page 1 of
BH s Worksheet
Observers:C W oy, V. Tw |Dat.e: A
Weather conditions: C:“‘\,t,v@\ wal A= (206 Nosd
Stream: ik lStream segmentno. |
Location of site: . . . Length of

NAOSS ' reach:

g .3

Observed stream uges: i'k'i“ LN

Stream type (circle one): ~ perennial - or !_j_r_ljgrmiﬁent wi perennial pciols.
Stream bends; No. well Nn.'nﬁ'ﬁaé’ré{elyt:: "~ |No. poorly defined
defined defined
Agsthetics (circle one): {1) wilderness {2} natural " (3) commioiiy {4) offensive
Channel obstructions or modifications: .. |No.of fiffles
Channel flow status (circle one): high moderate 1 7) (low / no flow
Riparian vegetation (%): Left Bank |Right Bank|Maximuim Pool Depth;
Trees Maximum Poel Width:
Shrubs  Notes
Grasses ot forbs N oeONS
Cultivated fields
Other o7
Stream/aguatic vegetation:
W GFN Q¥0s4 A

Y

LWZioli

Y |
J
Site map: (attached) ‘ Pictures (log):

‘| Stream observations (other issues):
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Part 11l - Habitat Quality Index

Habitat Scoring Category
Parameter
Available Abundant Common Rare Absent
Instream >50% of 30-50% of 10-29.9% of <10% of
Cover subsirate substrate substrate subsirate
favorahle for supports stable | supports stable | supports stable
colonization and | hahitat; habitat; habitat habitat; lack of
fish cover; good adequate availahility less | habitatis
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | substrate substrate
fall or transient) populations; frequently unstable or
cover fypes such | may be limited disturbed or lacking
as snags, cobble, | in the number of | removed
undercut hanks, | different habitat
7 macrophytes types
Score 4 13) 2 1
Bottom Stable Moderately Moderately Unstable
Substrate >50% gravel or Stable Unstable <10% gravel or
Stahility larger subsfrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger subsfrate;
boulders; substrate; substrate; subsfrate is
dominant dominant dominant uniform sand,
subsirate type is | substrate type is | substrate type is | silt, clay, or
gravel or larger mix of gravel finer than bedrock
with some finer | gravel, but may
sedimenis still be a mix of
A sizes
Score__ = 4 3 (2) 1
Number of Abundant Common Rare Absent
Riffles = 5 riffles 2-4 riffles 1 riffle No rifiles
To be counted,
riffles must extend
>50% the width of
the channel and be
at least as long as
the channel width
Score_ 4 fﬂ‘;’;’ 2 1
Dimensions of IF;argl;e lF\’l!oc;erate lEmaill ﬁbser_ltﬂ
ool coyers more ool cavers ool covers o existin
Largest Pool than 50% of the approximaialy approximately pools; onls?
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depth Is | less of the channel width; pockets
=1 meter channel width; maximum depth is
maximum depth is | <0.5 meter
‘ 0.5-1 meter
Score 4 (3 ) 5 1
Channel Flow High Moderate Low No Flow
Status Water reaches the | Water fills >75% Water fills 25-75% | Very little water
base of both lower | of the channel; or | of the available in the channel
hanks; < 5% of <25% of channel channel and/or and mostly
channel substrate substrate is riffle substrates present in
is exposed exposead are mostly standing pools;
exposed or stream is dry
i
Score___ 3 2 1) 0
Forms for Blological Monitoring c-27 06/2007




Part lll - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Liftle evidence Stable Unstable Large and
(<10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
g angles average failure; small common (30- erosion or hank
S <30° areas of erosion | 50%); hig failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; bank
30-39.9° angles average | angles average
40-60° >60°
a
Score_ @ 2 1 0
Channel High Moderate Low None
Sinuosity = 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
puiside areas or or be channelized
(cut banks) and = 3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
present o
Score 15 3 s ( 1/ 0
e e
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is 20 buffer is 10.1-20 | buffer is 5-10 natural buffer is
. meters meters meters <5 meters
Score__[_ 3 2 1 f:ﬁ\
Aesthetics of | Wilderness Natural Area Common Offensive
Reach Qutstanding Trees andfor Setting Stream does
natural beauty; native Not offensive; not enhance
usually wooded vegetation are area is the aesthetics
or unpastured common; some | developed, but | of the area;
area; waler development uncluttered such | cluttered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may he a
water clarity turbid or dumping area;
may be slightly | discolored water clarity is
furbid usually turbid
; , or discolored
Score \ 3 2 ( 1 ‘,—’J 1]
Total Score =
HABITAT QUALITY INDEX
26-31  Exceptional
20-25  High™ .
< 14-19 Intermediate
=13 Limited
TCEQ 20156-C (Rev. 4-15-2004)
Forms for Biclegical Menitoring C-28 06/2007




Part | - Stream Physical Characteristics

Padge 1 of
: - Worksheet

Ohservers: <, _';‘_5._2;‘ et ¢ T ome IDate: 1] |Time: H ot
Weather conditions: ~yx~1 . \ia V1 wiarl- (el 4 NP
Stream: ' ! | Stream segment no. |
Location ofsiter |, Length of
AN L ) reach:
Observed stream uses: Cﬁ"' N4 e L T —
Stream fype (circle one):  perennial or __4‘_7,(/_.’_',-7-inta[mjtteq_’t4wI_Eergennie_ll pools >
Siream bends: No, well /|No. modarately - No, poorly defined
deflned \|defined - _
Aesthetles (clrcle one): (1) wilderness fz) nafural  * (3) comman, (4) offensive
Channel cbstructions or medifications: ’;'Nb.‘oj fifles { '1 ]
Channel flow sfatus (circle one): high moderate !}5\:\} A no flow
Riparian vegefation (%);  |LeftBank |RightBank |Maximum Podl Depth:
Trees Maximum Peool Width:
Shrubs ‘ Notes
Grasses or forbs LD \(A OBGeNNCTTONG Y
Cultivated fields .
Other L
Stream/aquatic veggtation:
[\NCX
Site map: (attached) i . | Pictures (log):
‘| Stream observations (other issues):
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Forms for Biological Monitoring C-23 06/2007



Part Ill - Habitat Quality Index

Status

Waler reaches the
base of both lower

Water fills >75%
of the channel; or

Water fills 25-75%
of the available

Habitat Scoring Category
Parameter
Available Abundant Common Rare Absent
Instream >50% of 30-50% of 10-29.9% of <10% of
Cover substrate substrate substrate substrate
favorable for supports stable | supports stable | supporis stable
colonization and | habitat; habitat; habitat habitat; lack of
fish cover; good adequate availability less habitat is
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | substrate subsfrate
fall or fransient) populations; frequently unstable or
cover types such | may be limited disturbed or lacking
as snags, cebble, | in the number of | removed
undercut banks, different habitat
; macrophyles types
)
Score__ & 4 3 {5 y, 1
Bottom Stable Moderately Moderately Unstable
Substrate >50% gravel or Stable Unstable <10% gravel or
Stability larger substrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger ar larger substrate;
boulders; subsirate; substrate; subsfrate is
dominant dominant dominant uniform sand,
substrate type is | subsirate type is | substrate type is | silt, clay, or
gravel or larger mix of gravel finer than bedrock
with some finer | gravel, but may
sediments still be a mix of
; sizes
Scorg___ &= 4 3 1
Number of Abundant Common Rare Absent
Riffles = 5 riffles 2-4 riffles 1 riffle No riffles
To be counted,
riffles must extend
>50% the width of
the channel and be
at [east as long as
the channeﬂl width
Score_ | 4 3 2 ( 1/}
Dimensions of | Large Moderate Small Absent
Largest Pool Pool covers more Pool covers Pool covers No existing
? than 50% of the approximately approximately pools; only
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depth Is | less of the channel width; pockets
>1 meter channel width; maximum depth s
maximum depthis | <0.5 meter
0.5-1 meter
75
Score 4 a3 2 (1)
Channel Flow High Moderate Low No Flow

Very litile water
in the channel

banks; < 5% of <25% of channel channel and/or and mostly
channel substrate substrate is riffle substrates present in
is exposed exposed are mosily standing pools;
/1‘ exposed or sfream is dry
/
Score__ /- 3 (ﬁﬁj} 1 0
\_/
Forms for Biological Monitoring c-27 06/2007




Part lll - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Litile evidence Stable Unstable Large and
(<10%) of Some evidence | Evidence of frequent
erosion or bank {(10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small common (30- erosion or bank
<30° areas of erosion | 50%); hig failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank hanks; bank
30-39.9° angles average | angles average
\ 0-60° >60°
g —
Score__ ) (3) 2 1 0
Channel High Moderate Low None
Sinuosity = 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
outside areas or or be channelized
(cut banks) and >3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
P present
Score__(_J 3 2 | 1 ’(5 )
Riparian Extensive Wide Moderate MNarrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is >20 buffer is 10.1-20 | bufferis 3-10 natural buffer is
: meters meters meters <5 meters
7
Score__ 3 ey, 1 0
Aesthetics of | Wilderness Natural Area Common Offensive
Reach Outstanding Trees andfor Sefting Stream does
natural beauty; native Not offensive; not enhance
usually wooded vegetation are areais the aesthetics
or unpastured common; some | developed, but of the area;
area; waler development uncluttered such | cluttered;
clarity is usually evident (from as In an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may be slightly | discolored water clarity is
turbid usually turbid
i or discolored
{ —~
Secore |\ 3 2 (1 o
T
Total Score "1
HABITAT QUALITY INDEX
26-31 Exceptional
20-25 High
-19  Intermediate
s 3—Limited
TCEQ 20156-C (Rev. 4-15-2004)
Forms for Blological Monitering c-28 06/2007
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Client:  Aransas County _ Sampling ID:
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Depth to Water Rain Gauge
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Part | - Stream Physical Characteristics

Page 1 of
ge ol — Worksheet
Observers: S, L 4, Y T APetE S /i (aTime: 127 e[V

Weather conditions: Do\ | c\aildAd [ N fL”’
Stream: Coh | Sfream segment no.
Location ofsiter , | » -~ | Length of
N reach:
Observed stream uses: 17y 11101 0] &
Stream type (circle one): (’pererfnial-’ ) or intermittent wf perennial pools
Stream bends: No. well |No. moderately, No. peorly defined
defined \|defined - o
Aesthetles (circle one); {1) wilderness  (2) natural P {3) commoh (4) offensive
Channel obstructions or medifications: lNo. of flifles -
Channel flow status (circle one) high maoderate low (‘_ri:lf_lo/\.@
Riparian vegetation (%) Left Bank |Right Bank |Maximum Pool Depthy:
Trees () % 5 7o |Meximum Pool Width:
Shrubs ) % M7 Motes
Grasses or forbs \ 00 j
Cultivated flelds 0,
yrdl
Other 07,
Stream/aquatic vegetation:
i ;
b
1 - | A
‘ - oo
Site map: (attached) . ' : Pictures (log):
‘| Stream observations (other Issues):
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Part lll - Habitat Quality Index

Habitat Scoring Category
Parametar
Available Abundant Common Rare Absent
Instream =50% of 30-50% of 10-29.9% of <10% of
Cover substrate substrate substrate subsfrate
favorable for supports stable | supporis stable | supports stable
colonizationand | habitat; habitat; habitat hahitat; lack of
fish cover; good | adequate availability less | habitatis
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | substrate subsirate
fall or fransient) populations; frequently unstable or
cover types such | may be limited disturbed or lacking
as snhags, cobble, | in the number of | remaved
undercut banks, different habitat
P macrophytes types
Score__ ./ 4 6) 2 1
Bottom Stable Moderately Moderately Unstable
Substrate >50% gravel or Stable Unstable <10% gravei or
Stability larger substrate; | 30-50% gravel 10-29.9% gravel | [arger
gravel, cobble, or larger or larger substirate;
boulders; substirafe; substrafe; substrate is
dominant dominant dominant uniform sand,
substrate type s | substraie type is | substrate type is | silf, clay, or
gravel or larger mix of gravel finer than bedrock
with some finer | gravel, but may
sedimenis still be a mix of
sizes
Score 4 3 2 (1)
Number of Abundant Common Rara Absent
Riffles = 5rifiles 2-4 ritfles 1 rifle No riffles
To be counted,
riffles must extend
>50% the width of
the channel and be
at least as long as
the channel width
\ =
Score \ 4 3 2 (1/;-
Dimensions of Iﬁar!?e g[oc{erate gma|ll ﬁbsetjtﬂ
ool covers more ool covers ool covers o existin
Largest Fool than 60% of the approximately approximately pools; onh?
channe] width; 50% or slightly 25% of the shallow auxiliary
maximum depth is | less of the channel width; pockets
>1 meter channel width; maximum depth Is
maximum depthis | <0.5 meter
0.5-1 meter
fF N
Score__ | 4 3 2 (1)
Channel Flow | High Moderate Low No Flow
Status Water reaches the | Waterfills >75% Water fills 25-75% | Very little water
base of both lower | ofthe channel; or | ofthe available | In the channel
banks; < 5% of <25% of channel channel and/or and mostly
channel subsirate substrate is rifile substrates presentin
is exposed exposed are mosily standing pools;
" exposed or sfream is dry
ff{[ | i
Scora____J { 3h 2 1 0
Forms for Biclogical Monitoring c-27 06/2007




Part lll - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Little evidence Stable Unstable Large and
(<10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small common (30- erosion or bank
<30° areas of erosion | 50%}); hig failure; raw
mosily healed potential of areas frequent
over; bank erosion during alang steep
angles average | flooding; kank banks; hank
30-39.9° angles average | angles average
) - 40-60° >60°
Score__L— 3 (2) 1 0
Channel High Moderate Low None
Sinuosity = 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
outside areas or or be channelized
(cut banks) and > 3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
. present
Score__\ 3 2 \1) 0
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is =20 buffer is 10.1-20 | buffer is 5-10 natural buffer is
B meters meters meters <b meters
Score__ "~ (3) 2 1 0
Aesthetics of | Wilderness Natural Area Common Offensive
Reach Qutstanding Trees and/or Seiting Stream does
natural beauty; native Not offensive; not enhance
usually wooded vegetation are area is the aesthetics
or unpasfured common; some | developed, buf of the area;
area; waler development uncluttered such | cluttered;
clarity is usually evident (from as In an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity turbid or dumping ares;
may be slightly | discolored water clarity is
turbid usually turbid
T or discolored
| A\
Score__| 3 2 (1) 0
i 7 L
Total Score 17
HABITAT QUALITY INDEX
26-31 Exceptional
20-25 _High
(C14-19  Intermediate —
<13 ~ Limited —
TCEQ 20156-C (Rev. 4-15-2004)
Forms for Biological Monitoring C-28 06/2007
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Part | - Stream Physical Characteristics

Worksheet

Observers: =, 4 ryyi
2§

LAY B g By

Dater?, /)2 ] | 3] Time:

el
f

AN

a A 8

Weather conditions: |/
Stream; -

— |S"tream Segment no.

Location ofsite: =~ .~ 4 Length of
NS reach:
T ¢
Observed siream uses: ﬂ,\[‘C{ a0
Stream fype (circle one):  perenntall or  intermitient w/ perennial pools
Stream hends: No, well No. moderately Ne. poorly defined
defined | |defined
Aesthetles (clrcla one): (1) wilderness _~{2) natural (3) common (4) offensive
Channel cbstructions or modifications: | Nol Pf rlffles
Channel flow status (clrcle one): high moderate (- ~ lowr ) no flow
Riparian vegetation (%);  |LeftBank |Right Bank |Maximum Pool Depth:
Trees ()7, L7 |Maximum Pool Width:
shrubs C) 7% LT Notes
Grasses of forbs \ ()Y ; .
LAA Sl f\ W\ {
Cultlvated flelds ) & | =
Other 0)
Stream/aquatic vegetation:
\ 1 A4 ' - CA G4 T
\AL(A v
i ¢ o~ Al C ) )
{ ‘ ;\\ | | _7_‘)‘!
o A
VWD e P BN
Site map: (attached) Pictures (log):
‘| Stream observations {other issues):
TCEQ 20156-A (Rev. 4-15-2004)
Forms for Biological Monitoring C-23 06/2007



Part Il - Habitat Quality Index

Habitat Scoring Category
Parameter
Available Abundant Common Rare Absent
Instream >50% of 30-50% of 10-29.8% of <10% of
Cover substrate subsfrate substrate subsirate
favorable for sugports stable | supporis stable | supporis stable
colonization and | habitat; habitat; habitat habitat; lack of
fish cover; good adequate availability less | habitatis
mix of several habitat for than desirable; | obvious;
stable (not new maintenance of | subsirate substrate
fall or fransient) populations; frequently unstable or
cover fypes such | may be limited disturbed or lacking
as snags, cobble, | in the number of | removed
undercut banks, different hahitat
‘, macrophytes types
Score___ 4 {3) 2 1
Bottom Stable Moderately Moderately Unstable
Substrate >50% gravel or Stable Unstable <10% gravel or
Stability larger subsfrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger substrate;
boulders; substrate; subsirate; substrate is
dominant dominant dominant uniform sand,
substrate typeis | substrate type is | substrate type is | silt, clay, or
gravel or larger mix of gravel finer than hedroc
with some finer | gravel, but may
sedimenis still be a mix of
. sizes
| T
Score \ 4 3 2 1 J
Number of Abundant Common Rare Absent
Riffles > G riffles 2-4 riffles 1 riffle No riffles
To be ceunted,
riffles must extend
>50% the width of
the channel and be
at least as long as
the channel width
Score___ |} 4 3 2 (1)
Dimensions of li;arglge !Ft,dmierate gmalll ﬁbserlltﬂ
ool covers more ool covers ool covers o existin
LargeSt Pool than 50% of the approximately approximately pools; onl?
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depth Is | less of the channel width; pockets
>1 meter channel width; maximum depth is
maximum depth Is | <0.5 meter
!‘ 0.5-1 meter
Score \ 4 3 2 (1
Channel Flow High Moderate Low No Flow
Status Water reaches the | Water fills >75% Water fills 25-75% | Very little water
base of hoth lower | of the channel; or | ofthe available | in the channel
banks; <5% of <25% of channel! channel and/or and mosily
channel subsirate | substrate is riffle substrates present in
is exposed exposed are mostly standing pools;
- exposed or stream is dry
(& |
Score .~ ?: 3) 2 1 0
Forms for Blological Menitoring c-27 06/2007




Part lll - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Little evidence Stable Unstable Large and
(=10%) of Some evidence | Evidence of frequent
erosion ar bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (=50%) of
angles average failure; small common (30- erosion or bank
<30° areas of erosion | 50%}; hig failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; bank
30-39.9° angles average | angles average
- ' 40-60° >60°
Score_ &~ 3 Efrﬁ 1 0
Channel High Moderate Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
oufside areas or or be channelized
(cut banks) and =3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
) present
Score__\ 3 2 |f1JI 0
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is >20 buffer is 10.1-20 | buffer is 5-10 natural buffer is
meters meters meters <b meters
Score__ - (3) 2 1 0
Aesthetics of Wilderness Natural Area Comimon Offensive
Reach Qutstanding Trees andfor Setting Stream does
natural beauty; native Not offensive; niot enhance
usually wooded vegetation are area ls the aesthetics
or unpastured common; some | developed, but of the area;
area; water development uncluttered such | cluitered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may be slightly | discolored water clarity is
turkid usually turbid
or discolored
Seore 3 \2 1 0
Total Score
HABITAT QUALITY INDEX
26-31 Exceptional
20-25_ High
¢ 14-19  Intermediate
<13 Limited—
TCEQ 20156-C (Rev. 4-15-2004})
Forms for Biological Monitering C-28 06/2007




Part | - Stream Physical Characteristics

Page 1 of
2 — Worksheet
Observers: €, V| p TVVWIDE }|Daie:a: / | :}."F‘ 3|Time: ‘0. < D

Weather conditions:

I ~sa

LA

AT A Al
\ CA 1 A4

Stream:

4 l'St'rearn segment no.

'| Stream observations (other issues):

Location of site: A » Length of
WD H reach:
Observed sfream uses:  —\ip\\ (107, I
Stream type (circle one): perennial” or (‘i niermittent w/ perennial pools —
Stream bends: No, well No.moderately ~|No. poorly defined
defined defined i e
Aesthetics (circle cne): (1) wilderness  (2) natural {3) common (4} offensive
N~

Channel obstructions ar modifications: |No. offiffles
Channel flow siafus (clrcle one): high maoderate low " no ﬂu\.y/."
Riparian vegefation (%):  |Left Bank |Right Bank |Maximum Pool Depth:

Trees e nc Maximuin Pool Width:

Shrubs Notes

Grasses or forbs VT \pnl |

Culfivated flelds 03 ) VO A

Other 154 ) x
Stream/aquatic veggtation: )
.\E‘; ’:;I‘:E‘\ ‘p ‘-,_ ‘L '--‘_ i .‘ ~ A L&j‘ﬁ; {;ﬂ!: =:
) bl
NN, = gYa e, ;
Site map: (attached) Pictures (log):

TCE® 20156-A (Rev. 4-15-2004)
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Part lll - Habitat Quality Index

Habitat Scoring Category
Paramefer
Available Abundant Commen Rare Absent
Instream =50% of 30-50% of 10-29.9% of <10% of
Cover substrate subsirate substrate subsirate
favorable for sugports stable | supports stable | supporis stable
colonization and | hahitat; habitat; habitat | habitat; lack of
fish cover; good adequate availability less | habitat is
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | subsirafe substrate
fall or fransient) populations; frequently unstable or
cover fypes such | may be limited disturbed or lacking
as snags, cobble, | in the number of | removed
undercut banks, different habitat
macrophyles types
Score___ |~ 4 3 (2) 1
N \Z)
Bottomn Stable Moderately Moderately Unstable
Substrate >50% gravel or Stable Unstable <10% gravel er
Stability larger subsirate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger substrate;
boulders; substrate; substrate; subsirate is
dominant dominant dominant uniform sand,
substrate type is | subsirale type is | substrate type is | silt, clay, or
gravel or larger mix of gravel finer than bedroc
with some finer | gravel, but may
sediments still be a mix of
= sizes
Score ____\_ 4 3 2 (1 H
Number of Abundant Common Rare Absent
Riffles = Sriffles 2-4 riffles 1 riffle No riffles
To be counted,
riffles must extend
>50% the width of
the channel and be
at least as long as
the channel width
Score___| 4 3 2 (1)
Dimensions of Iﬁar?e Iéﬂoc;erate gme:[l l'!;ld:oselytﬂ
ool covers more ool covers ool covers o existin
Largest Pool than 50% of the approximately approximately pools; onlffj
channel width; 50% or slightly 25% of the shallow auxillary
maximum depth Is | less of the channel width; pockets
>1 meter channel widih; maximum depth Is
maximum depth Is | <0.6 meter
0.5-1 meter
Score 4 3 2 _{1 J
Channel Flow High Moderate Lows No Flow
Status Water reaches the | Waterfills »75% | Water fills 25-75% | Very litfle water
base of hoth lower | ofthe channel; or | ofthe available | in the channel
banks; < 5% of <25% of channel channel and/or and mostly
channel substrate substrale is riffle substrales presentin
is exposed exposed are mosily - standing pools:
. exposed or stream is dry
Score___ L~ 3 (2 3’ 1 0
Forms for Blological Manitoring C-27 06/2007




Part lll - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Little evidence Stable Unstable Large and
(<10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small common (30- erosion or bank
<30° areas of erosion | 50%}; hig failure; raw
mosily healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; bank
30-39.9° angles average | angles average
40-60° >60°
Score 3 2 (\‘fl 0
Channel High Moderate Low None
Sinuosity = 2 well-defined 1 well-defined <3 moderately- | Straight
bends withdeep | bend defined bends channel; may
ouiside areas or or be channelized
{cut banks) and =3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
present B
Score 3 2 _ 1 \ D
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is >20 buffer is 10.1-20 | bufferis 5-10 natural buffer is
meters meters meters <5 meters
Score . J 3 2 1 '_ 0
Aesthetics of | Wilderness Natural Area Comimen Offensive
Reach Outstanding Trees andfor Setting Stream does
natural beauty; native . Not offensive; riot enhance
usually wooded vegetation are area is the aesthetics
or unpastured common; some | developed, but of the area;
area; waler development uncluttered such | clufiered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed,
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may be slightly discolored water clarity is
turbid usually turbid
or discolored
Score \:\ 3 2 (1) 0
Total Score ““"
HABITAT QUALITY INDEX
26-31 Exceptional
ZEJ/-JZS High
14-19  Intermediaie
<13 Limited
TCEQ 20156-C {Rev. 4-15-2004)
Forms for Biolegical Monitoring C-28 06/z007




Part | - Stfream Physical Characteristics
Page 1of
Worksheet
Observers: <, |4y -|Date::."j‘,f]'( A f;|Time: ]
Weather conditions: | I CA\eaded [ carearCOé
Stream: oo | Stream segment no.
Location of site: N T Length of
M “A reach:
Observed streamuses: A\ (] |/\(] ,‘1 2 o et
Stream fype (circle one): perennial or Intermittent w/ perennial pools )
Stream bends; No. well _|No. moderately No. peorly defined
defined \_|defined —— |

Aesthetles (clrcle one): (1) wilderness (2} nafural - (3) common ) {4) offerisive
Channel obstructions or modifications: | Nu;l__:ru_fr[‘lfﬂes
Channel flow stafus (circle one): high moderate  ( low no flow
Rlparian vegetation (%):  |LeftBank |Right Bank |Maximum Pool Depth;

Trees 1.0 \( Maximum Pool Width:

Shrubs 10 \() Notes

Grasses of forbs (' P 0 2.()

Cultivated flelds ) i

Other
Stream/aquatic vegetation:
4! z-\i | .. | 1 IJ, ff':
J/"‘ . R P i
Site map: (attached) . Pictures (log):

‘| Stream observations (other issues):

TCEQ 20156-A (Rev. 4-15-2004)

Forms for Biological Menitoring C-23 06/2007



Part lll - Habitat Quality Index

Habitat Scoring Category
Parameter
Available Abundant Commaon Rare Absent
Instream >50% of 30-50% of 10-29.9% of <10% of
Cover substrate substrate substrate subsirate
favorable for supports stable sugports stable | supports stable
colonizationand | habitat; habitat; habitat habitat; lack of
fish cover; good adequate availability less | habitat is
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | substrate substrate
fall or fransient) populations; frequently unstable or
cover fypes such | may be limited disturbed or lacking
as snags, cobble, | in the number of | removed
undercut banks, different habitat
macrophytes types
Score_ | ( 4 3 2 1
Bottom Stable Moderately Moderately Unstable
Substrate =>50% gravel or Stable Unstable <10% gravel or
Stability larger substrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger substrate;
boulders; substrate; subsirate; substrate is
dominant dominant dominant uniform sand,
substrate type is | subsfrate type is | substrate type is | silf, clay, or
gravel or larger mix of gravel finer than bedrock
with some finer | gravel, but may
sediments still be a mix of
F sizes
Score_ | 4 3 2 6)
Number of Abundant Common Rare Absent
Riffles = 5 riffles 2-4 riffles 1 riffle No riffles
To be counted,
riffles must extend
>50% the width of
the channel and be
at least as long as
the channel width
\ 7
Score__ | 4 3 2 (’1 )
Dimensions of Ilsarglua I\Pﬂoc:erate gma[lll ﬁbse?tti
ool covers more ool covers ool covers o exisin
Largest Pool than 50% of the approximalely approximately pools; onlg
channel width; 50% or slightly 26% of the shallow auxiliary
maximum depth is | less of the channel width; pockats
>1 meter channel width; maximum depth Is
maximum depth is | <0.5 meter
i 0.5-1 meter
| 7 '_\‘
Score___| 4 3 2 L1 )
Channel Flow | High Moderate Low No Flow
Status Water reaches the | Wafer fills >75% Water fills 25-75% | Very little water
base of both lower | of the channel; or | of the available in the channel
banks; < 5% of <25% of channel | channel and/or and mostly
channel substrate substrate is riffle substrates presentin
is exposed exposed are mostly standing pools;
. exposed or siream is dry
Score \ 3 2 (\1 ) 0
Forms for Biological Menitoring C-27 06/2007




Part Ill - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Little evidence Stable Unstable Large and
(=10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small common (30- erosion or bank
=<30° areas of erosion | 50%); hig failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; bank

30-39.9° angles averade | angles average
| 40-60° >B0"
Score__ | 3 2 (1) 0
\ _/
Channel High Moderate Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
outside areas or or he channelized
(cut banks) and >3 moderately- | only poorly-
shallow inside defined bends defined bends
areas ({:oint bars) | present present
presen .
Score__L- 3 { 2 f 7 i 0
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is >20 buffer is 10.1-20 | buiffer is 5-10 natural buffer is
meters meters meters <5 meters
\ ——
Score__! 3 2 (1) 0
Aesthetics of | Wilderness Natural Area Common Offensive
Reach Qutstanding Trees and/or Setting Stream does
natural beauty; native Not offensive; not enhance
usually wooded vegetation are areais the aesthetics
or unpastured common; some | developed, but of the area;
area; waler development uncluttered such | cluttered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed,
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may be slightly | discolored water clarity is
turbid usually turbid
_ or discolored
/!j‘:l \.‘
Score_ & . 3 Q’Z )} 1 8]
Total Score_ |
HABITAT QUALITY INDEX
26-31  Exceptional
—20=25 High
(‘1'4 -19  Intermediate
<13 Limited”
TCEQ 20156-C (Rev. 4-15-2004)
Forms fer Blological Menitoring C-28 06/2007




Part [ - Stream Physical Characteristics

Page 1 of
siilie Worksheet
Observers: |1y | ;| Date: € S, f[fj' |Z ]Tme OCC AN
Weather conditions: | i\t [ OO

WS lJ-\ \

Stream: el - |Straam segment no.
Locationofsite: . . ~ » Length of
WD D reach:
Observed sfream uses: [ . ( r VAN P T e
Stream fype (circle one): perenmal J or ’ Miﬁentwl perenmalpoo[s )
Stream bends: No. well No. moderately | No. peetly defined
defined defined i
Aesthetles (cirele one): (1 wilderness s (2) natural P @ commoti {4) offensive
% { P
- o
@ Channea obstructions of madifications: o |No, of riffles
3~ |Channelflow status (circle one): high  (Mmoderate */ low no flow
SE\*\ Riparian vegetation (%).  |LeftBank |RightBank |Maximum Pool Depth:
S Trees Maximurm Pool Width:
% Shrubs Notes
Grasses or forbs
!& Cultivated flelds
E\i Ot \0D 1T \o0
; Ny f:ea{nfaquaﬁc vegetation: . '
YA
i
A
Site map: (attached) ; Pictures (log):
‘| Stream observations (other 1ssues) '
L f‘\w 0 lf- —
1 \£ 4" .z‘\j “"\. ‘\’i ) ‘!
‘k\: / i

TCE® 20156-A (Rev. 4-15-2004)
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Part lll - Habitat Quality Index

Habitat Scoring Category
Parameter
Available Abundant Common Rare Absent
Instream =>50% of 30-50% of 10-29.9% of <10% of
Cover substrate substrate substrate substrate
favorable for supporis stable | supports stable | supports stable
colonization and habitat; habitat; habitat habitat; lack of
fish cover; good adequate availability [ess | habitatis
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | substrate subsirate
fall or fransient) populations; frequently unsfable or
cover types such | may be limited disturbed or lacking
as snags, ccbble, | in the number of | removed
undercut banks, different habitat
. macrophytes fypes
: By 2l
Score__/ 4 (3) 2 1
Bottom Stable Moderately Moderately Unstable
Substrate >50% gravel or Stable Unstable <10% gravel or
Stability larger substrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger substrate;
boulders; substirate; subsirate; subsfrate is
dominant dominant dominant uniform sand,
substrate typeis | subsirate type is | subsirate type is | silt, clay, or
gravel or larger mix of gravel finer than bedrock
with some finer | gravel, but may
sedimenis still ba a mix of
sizes
Score __’L___ 4 3 1 5 / 1
Number of Abundant Common Rare Absent
Riffles 2 5riffles 2-4 riffles 1 riffle Na riffles
To be countad,
riffles must extend
>50% the width of
the channel and he
at least as long as
the channel width
2
Score__ 4 (3) 2 1
Dimensions of 'I;argl]e gloc!lerate gmellll ﬁbse?t“
ool covers more ool covers ool covers o existin
LargeSt Faal than 50% of the approximately approximately pools; on!\?
channel width; 50% or slightly 25% of the shallow auxliary
maximum depth is | less of the channel width; pockets
>1 meter channel width; maximum depth Is
maximum depth is | <0.5 meter
" 0.5-1 meter
77 —
Score 4 @ 2 1
Channel Flow High Moderate Low No Flow
Status Waterreaches the | Waterfills >75% | Water fills 25-75% | Very little water
base of both lower | of the channel; or | ofthe available | in the channel
banks; < 5% of <25% of channel | channel and/or and mostly
channel substrate substrate is riffle substrates presentin
is exposed exposed are mosily - standing pools;
; exposed or stream is dry
| r G |
Score { 3 2 (1 8
Forms for Blologlcal Monitoring C-27 06/2007




Part lll - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Little evidence Stable Unstable Large and
(=10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small common (30- erosion or bank
<30° areas of erosion | 50%); hig failure; raw
mestly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; bank
30-39.9° angles average | angles average
40-60° >60°
Score__J Féu 2 1 0
Channel | High Moderate Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
outside areas or or be channelized
(cut banks) and =3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
. present
Score__\ 3 2 (Y 0
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer Is >20 buffer is 10.1-20 | bufferis 5-10 natural buffer Is
meters meters meters <5 meters
Score L:!" 3 2 1 ( ﬁ)""':
Aesthetics of Wilderness Natural Area Common Offensive
Reach Qutstanding Trees and/or Setting Sfream does
natural beauty; native Not offensive; not enhance
usually wooded vegetation are area is the aesthetics
or unpastured common; some | developed, but | of the area;
area; waler development uncluttered such | cluttered;
clarity is usually avident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity turbid or durmping area;
may be slightly | discolored water clarity is
furbid usually turbid
\ or discolored
Score |\ 3 2 (1) 0
Total Score ?f[ N
HABITAT QUALITY INDEX
26-31 Exceptional
20-25—High—____
< 14-19  Intermediate —,
213 Limited—
TCEQ 20156-C (Rev. 4-15-2004)
Forms for Blological Monitoring C-28 06/2007




— Part | - Stream Physical Characteristics
M Worksheet
Ohservers:~, 11y e i/Pate ] 4'"7"";11—.‘“"9: STe PN

Weather conditions:

Stream: [ |Stréam ‘ségnient no.
Location of site: AN Length of

WD reach:
Observed streamuses: A\ 101/ &

Stream type (circle one): ' pérénnial

or ntermittent w/ perennial pools >
S e

Streamn bends; No. well

defined

e, moderately ™)
defined P

No. poorly defined

Aesthetics (circle one):

(1) wilderness (2) natural  ((3) co‘rﬁﬁ"c’i’m(

{4) affensive

Channel cbstructions or modifications:

lNo.qt-:sfriff_Iég \‘:v

Channel flow status (clrele one):

high moderate lowr ,,,»n;éfﬂ?ﬁ’f;.=

Riparian vegetation (%).  |Left Bank

Right Bank _|Maximum Pool Depthr

Trees

Maximum Pool Width:

Shrubs

Notes

Grasses or forbs

\ 00

Cultlvated flelds

Other

Stream/aquatic vegetation:

P A

SUA TV

Site map: (attached)

“| Stream observations (other issues):

Pictures (log):

TCEQ 20156-A (Rev. 4-15-2004)

Forms for Biological Monitoring

C-23 0&/2007




Part lll - Habitat Quality Index

Status

Water reaches the
hase of both lower

Water fills »75%
of the channel; or

Water fills 25-75%
of the available

Habitat Scoring Category
Paramefer
Available Abundant Common Rare Absent
Instream >50% of 30-50% of 10-29.9% of <10% of
Cover substrate subsfrate substrate substrate
favorable for supports stable | supports stable | supporis stable
colonization and | habitat; habitat; habitat habitat; lack of
fish cover; good adequate availability less | habitat is
mix of several habitat for than desirable; | obvious;
stable (not new maintenance of | substrate substrate
fall or fransient) populations; frequently unstable or
cover fypes such | may be limited disturbed or lacking
as snags, cobble, | in the number of | removed
undercut banks, different habitat
macrophytes types
4] o
Score__ | 4 3 {:i‘j; 1
Bottom Stable Moderately Moderately Unstable
Substrate >50% gravel or Stable Unstable <10% gravel or
Stability larger subsfrate; | 30-50% gravel 10-20.9% gravel | larger
gravel, cobhble, or larger or larger substrate;
boulders; substrate; substrate; substrate is
dominant dominant dominant uniform sand,
substrate ypeis | subsirate fype is | substrate type is | silt, clay, or
gravel or larger mix of gravel finer than hedrock
with some finer | gravel, but may
sedimenis still be a mix of
. sizes
Score___ &~ 4 3 L2/ 1
Number of Abundant Common Rare Absent
Riffles = 5 riffles 2-4 riffles 1 riffle No riffles
To be counted,
riffles must extend
>50% the width of
the channel and be
af least as long as
the channel width
.\ o
Score___| 4 3 2 (1 )
Dimensions of kargie I!_foc{erate lEmallll ﬁbse?:t ;
00l CoVers more QOol covers ool covers Q exisin
Larg_est Paol than 50% of the approximately approximately pools; on!y?
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depth s | less of the channel width; pockets
=1 meter channel width; maximum depth Is
maximum depth [s | <0.5 meter
1 0.5-1 meter
Score____| 4 3 2 (1}
Channel Flow High Moderate Low No Flow

Very little water

| In the channel

banks; < 5% of <25% of channel channel and/or anc mostly
channel substrate substrate is rifile substrates presentin
is exposed exposed are mostly standing pools:
" exposed or stream is dry
L) ——
Score 3 { To) 1 ]
Forms for Biological Manitoring c-27 06/2007




Part Ill - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Little evidence Stable Unstable Large and
{<10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average fajlure; small common (30- erosion or bank
<30° areas of erosion | 50%); high failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; bank
30-39.9° angles average | angles average
40-60° >B0°
Score__ ) @ 2] 1 0
Channel High Moderate Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
oufside areas or or be channelized
(cuf banks) and > 3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
. present
Score__UJ 3 2 1 (0)
= '
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is »20 buffer is 10.1-20 | bufferis 5-1D natural buffer is
. meters meters meters <5 meters
Score__ /- 3 'ng 1 0
Aesthetics of | Wilderness Natural Area Common Offensive
Reach Outstanding Trees and/or Setting Stream does
natural beauty; native Not offensive; not enhance
usually wooded vegetation are area is the aesthetics
or unpastured common; some | developed, but | of the area;
area; water development uncluttered such | cluitered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may he slightly | discolored water clarity is
turkid usually turbid
or discolored
Score |\ 3 2 y( ﬂ 0
Total Score | Y
HABITAT QUALITY INDEX
26-31 Excaptional
-25 High _
14-19__ [ntermediate—
<13 Limited
TCEQ 20156-C (Rev. 4-15-2004)
Forms for Blological Monitoring C-28 06/2007
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Page 1 of 1

Client:  Aransas County Sampling ID:
Project Name: A Sampling Date: ~
Location:
Screen Type PVC Screen Length Well Dzameter 2» Total Depth
Depth to Water " Rain Gauge (3 ] oy &(“\'@(y 550w
Sampling Device Tubmg Type
Instrument Information  Mfg. Model Parameters  Temp, Cond., DO, pH, Sal
Instrument Information Mfg. | Model Parameters Turbidity
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Page1of ___

Part [ - Stream Physical Characteristics
Worksheet

Oneenversizy, W, . TWOMPAY)Pe: 7l

Time: ;\/L K;—] P%—

Weatbercondions: (AN (1A, \WHHZ WAL, 2D
Stream: I \M L‘r &K |Stream segment ncf
Location of site; | Length of
\NQ% \ reach:
Observed stream uses: ANANALE
Stream type (circle one): ~ pefenii@h J  or intermittent w/ perennial pools
Stream bends: No.well— Muderaiely‘ No. poorly defined
defined Eeﬁned B

Aesthetles (circle one): (1) wilderness (2} natural (it {4) offensive
Channel gbstructions or madifications: |} (N\ b | No. of fiffles 6
Channel flow slatus (circle ane): high moderate lowr (ﬁﬁ'ﬂ'ow: )
Riparian vegetation (%): Left Bank |RightBank |Maximum Pool Depth;

Trees O JE 7, |Maximum Pool Width:

= &

Shrubs (") T O 7 Motes

Grasses or forbs \ G0 7, 'l Q/(,

Cultivated flelds G% 6y

Other nzi (‘\)7

bernudiy

e\ LOCIWN S

S\?e map ﬁaéﬂed)

WSy \e

Stream/aquatic vegetation:

puwrple Aedoand \wacitia

f“@‘% wj‘f:vxz

“| Stream observations (other issues):

el
W acwmao

wiodex e

Pictures (log):
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Part lll - Habitat Quality Index

Habitat Scoring Category
Parameter
Available Abundant Common Rare Absent
Instream >50% of 30-50% of 10-29.9% of <10% of
Cover subsfrate substrate substrate subsirate
favorable for supports stable | supports stable | supports stable
colonization and | habita; habitat; habitat | habitat; lack of
fish cover; good adequate availability less | habitat is
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | subsiraie subsirate
fall or fransient) populations; frequently unsiable or
cover fypes such | may be limited disturbed or lacking
as snags, cobble, | In the number of | removed
undercut banks, different habitat
‘ macrophytes fypes
Score \2 4 @ 2 1
Bottom Stable Moderately Moderately Unstable
Substrate =50% gravel or Stable Unstahle <10% gravel or
Stahility larger substrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger subsfraie;
boulders; substrate; subsirate; subsfrate is
dominant dominant dominant uniform sand,
substrate type is | subsiraie fype is | subsirate iype is | silf, clay, or
gravel or larger mix of gravel finer than bedrock
with some finer | gravel, bui may
sediments siill be & mix of
, sizes
Score \ 4 3 2 @
Number of Ahundant Common Rare Absent
Riffles = 5riffles 2-4 riffles 1 riffle No riffles
To be counted,
riffles must extend
>E50% the width of
the channel and he
at least as long as
the channgl width
Score‘ji 4 3 2 @
Dimensions of Il;argle Moc:erate Smiill ﬁbser;tﬂ
ool covers mere Pool covers Pool covers a eX|stn
Larg_est Pool than 50% of the approximately approximately pools; onls?
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depth [s | less of the channel width; pockets

=1 meter

channel width;

maximum depth s

maximum depth Is | <0.5 meter

0.5-1 meter
Score l 4 3 2 @
Channel Flow | High Moderate Low No Flow
Status Water reaches the | Waterfills >75% Water fills 25-75% | Very litlle water

base of both lower

of the channel; or

of the available

‘| in the channsl

banks; < 5% of <25% of channel channel and/or and mostly
channel subsfrate substrate s riffle subsirates present in
is exposed exposed are mostly standing pools:
?) exposed or stream is dry
Score___ - { 3) 2 1 0
A3
Forms for Biclogical Monitoring c-27 06/2007



Part lll - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Little evidence Stable Unstable Large and
(=10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (~50%) of
angles average failure; small common (30- erosion or bank
<30° areas of erosion | 50%); hig failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; bank
30-39.9° angles average | angles average
40-60° >60°
Score 2 3 @ 1 0
Channel High Moderate Low Nene
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Siraight
bends with deep | bend defined bends channel; may
outside areas or or be channelized
(cut banks) and > 3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
,\ present
Score 3 D! ﬁ’) 0
Riparian Extensive Wide Moder;te Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation bufferis =20 buffer is 10.1-20 | buffer is 5-10 natural buffer is
meters meters meters <5 meters
Score % @ 2 1 0
Aesthetics of | Wilderness Natural Area Commoen Offensive
Reach Outstanding Trees andfor Sefting Stream does
natural beauty; native Not offensive; not enhance
usually wooded vegetation are area is the aesihetics
or unpastured common; some | developed, but | of the area;
area; water development unclutiered such | clutiered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed,;
dwellings); clarity may be may be a
water clarity furbid or dumping area;
may be slightly | discolored water clarity is
furbid usually turbid
or discolored
Score \ 3 2 @ ) o
Total Score I(;;*
HABITAT QUALITY INDEX
26-31 Exceptional
20-25 High ___
419  Intermediate
< fimiie
TCE® 20156-C (Rev. 4-15-2004}
Forms for Blological Manitaring C-28 06/2007
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Part | - Stream Physical Characteristics
Worksheet

Observers:

Weather conditions: * ) | (ﬂ&,)r J \iY

Sirear: ’ri lM T Ap ',jK [Stream s;egment no.

Location of site:
TWRS 2

Length of
reach:

Observed stream uses:

Stream type (circle one): (feremgl/ or

intermittent w/ perennial pools

\W (e me" Fleoband,
JacA

vare oush

CWLAR

JG\’\W;CM QQW""?J

S\o ma(pga\tached)

"| Stream observations (other issues):

Siream bends: No, Well o, moderats Ne. pootly defined
defined defined
Aesthetles (clrcle one) {1) wilderness @ (3) comimon (4) offensive
Channel ehstructions or modifications: 1 N, of rffles
Channel flow status (circle one): high moderafe  (fow) no flow
Rlparian vegetation (%): Left Bank |RightBank |Maximum Pool Depth:
Trees C)% (Y, |Maximum Pool Widih:
Shiubs (% Qn% Notes
Grasses of foths \60 ‘7{. rZ:C} ?E ‘ “ Ak P @
Cultivated flelds G% Ot 0‘5\3{’% G\C\}Wﬁ? 0 /
Oifer 0% B | wAns
Stream/aquatic vegetation: m/\

Pictures (log):
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Part lll - Habitat Quality Index

Habitat Scoring Cafegory

Paramefer

Available Abundant Common Rare Absent

Instream >60% of 30-50% of 10-29.9% of <10% of

Cover substrate substrate substrate subsirate
favorable for supports stable | supporis stable | supports stable

colonization and

habitai;

habitat; habitat

habitat; lack of

fish cover; good | adequate availability less | habitatis
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | substrale substrate
fall or fransient) populations; frequently unstable or
cover types such | may he limited disturbed ar lacking
as snags, cobhble, | in the number of | removed
undercut banks, different hahitat
macrophytes types
Score ) 4 @) 2 1
Bottom Stable Moderately Moderately Unstable
Substrate >50% gravel or Stahle Unstable <10% gravel or
Stability larger subsirate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger subsfrate;
boulders; substrate; subsirate; subsfrate is
dominant dominant dominant uhiform sand,
substrate typeis | subsirate type is | substrate type is | silt, clay, or
gravel or larger mix of graval finer than bedrock
with some finer | gravel, but may
sedimenis still be a mix of
sizes
Score ‘ 4 3 2 ﬁ)
Number of Abundant Comimon Rare Absent
Riffies = 5riffles 2-4 riffles 1 riffle No rifiles
To be counted,
riffles must exiend
>50% the width of
the channel and be
af [=astas [ong as
the channel width
Score 4 3 2 )
Dimensions of Iﬁar?e Ilg'lorierate |§mé?ll ﬁbse?tﬂ
ool covers more ool covers ool covers a eXIsin
Largest Pool than 50% of the approxlmately approximately pools; on[i?
channel width; 50% or slightly 28% of the shallow auxilfary
maximum depth ls | less of the channel width; pockets

>1 meter

channel width;

maximum depth is

maximum depth Is | <0.5 meter

0.5-1 meter
Score s 4 3 5 6’)
Chaﬂl'lel FIDW High Moderate No Flow

Status

g
Water reaches the
base of both lower

Water fills >75%
of the channel; or

Low
Water fills 25-75%
of the available

Very little water

‘| inthe channel

banks; <5% of <25% of channel channel and/or and mostly
channel substrate substrate is riffle substrates present in
is exposed exposed are mosily standing pools;
3 exposed or stream is dry
Score ﬁ ) 2 1 0
Forms for Biolegical Monitoring c-27 06/2007




Part Il - Habitat Quality Index (continued)

Hahitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Little evidence Stable Unstable Large and
(<10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.8%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small cormnmon (30- erosion or bank
<30° areas of erosion | 50%); hig failure; raw
mostly healed potential of areas frequent
over; bank erosion during along sieep
angles average | flooding; kank banks; bank
30-39.9° angles average | angles average
40-60° >60°
Score 2‘_- 3 @ 1 0
Channel High Moderate Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Siraight
bends with deep | bend defined bends channal; may

outside areas
(cut banks) and

or
> 3 moderately-

or
anly poorly-

be channelized

shallow inside defined bends defined bends
areas (point bars) | present present
i present
Score & 3 2 @ 0
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is =20 buffer is 10.1-20 | bufferis 5-10 natural buffer is
meters meters meters <5 meters
Score .1,2 @ 2 1 0
Aesthetics of Wilderness Natural Area Common Offensive
Reach Qutstanding Trees and/or Sefting Stream does
natural beauty; native Not offensive; not enhance
usually wooded vegetation are area is the aesthetics
or unpastured common; some | developed, but of the area;
area; water development uncluttered such | cluftered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may he may be a
water clarity turbid or dumping area;
may he slightly | discolored water clarity is
turbid usually turbid
or dizcclored
Score (2- 3 @ 1 0
Total Score i |
HABITAT QUALITY INDEX
26-31 Exceptional
20-25 High )
-19 ediate -
< Limite
TCEQ 20156-C (Rev. 4-15-2004)
Forms for Biolegical Monltering C-28 06/2007



Part | - Stream Physical Characteristics
Worksheet

‘ ‘E}S{f{!,/L/|Da?eT] !n ,!EJTimej \2 420 D
o, W A\ 0 WA, SO°F

Observers:
WNCCQ )
Istream segment no.

Page i of

Weather conditions:

steam: \ ¥, (ALPY
Location of site: L
ocation of site \M Qb ’}j r::;?h: °

Observed stream uses: " AV (LA W\ (1 (14 e
Stream fype (circle ong):  perennial | or Gutermittent w/ perennial pools
Stream bends: No. well Ne. moderately o. poorly dT)
defined defined

Aesthetles (clrcle one): (1) wilderness {2) natural w (4) offensive
Channel cbstructions or modifications: | No, of riffles
Channel flow status (clrcle cne): high moderate (Tow ) no flow
Riparian vegetatlon (%): Lefi Bank |Right Bank |Maximum Pool Depthy:

Trees Ol /},L’: 7y |Maximum Pool Width:

Shrubs f") % *L(’ ' Motes

Grasses of forbs ’) ]:7‘,; Eﬂ’* ‘;!

Cultivated flelds “O/n Ol

Other ,! < :/“:3 Oé

Stream.’aquatici vegetation:

WoEee leftuie,  Lwdwigion
g okt &
Jowasow qYos>

ST N
AW WC
Si)t:jkgnap: (aﬂ;:é\é/c\l% ) Pictures (log):

‘| Stream observations (other issues):

TCEQ 20156-A (Rev. 4-15-2004)
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Part 11l - Habitat Quality Index

Habitat Scoring Category

Parameter

Available Abundant Common Rare Absent
Instream =>50% of 30-50% of 10-29.9% of <10% of
Cover subsfrate substrate substrate substrate

favorable for
colonization and

supporis stable
habitat;

supports stable
habitat; habitat

supporis stable
habitat; lack of

fish cover; good adequate availability less | habitat is
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | substrate subsfrate
fall or fransient) populations; frequently unstable or
cover fypes such | may be limited disturbed or lacking
as snags, cobble, | in the number of | removed
undercut banks, different habitat
macrophytes types
2 ,,
Score 4 3 (2) 1
Bottom Stable Moderately Moderately Unstable
Substrate >50% gravel or Stable Unstable <10% gravel or
Stability larger substrate; | 30-50% gravel 10-29.9% aravel | larger
gravel, cobble, or larger ar larger subsirate;
boulders; substrate; subsirate; substrate is
dominant dominant dominant uniform sand,
subsfrate type is | substrate type is | subsirate type is | silt, clay, or
gravel or larger mix of gravel finer than bedrock
with some finer | gravel, but may
sedimenis still be a mix of
sizes
Score \ 4 3 2 m
Number of Abundant Comimon Rare Absent
Riffles = G riffles 2-4 riffles 1 rifite No riffles
To be counted,
riffles must extand
>50% the width of
the channel and be
at [east as long as
the channel width
Score 4 3 2 6)
Dimensions of | Large Moderate Small Absent
Largest Pool Pool covers more Pool covers Pool covers No existing
than 50% of the approximately approximately pools; only
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depth s | less of the channel width; pockets

>1 mefer

channe| width;

maximum depth is

maximum depth is | <0.5 meter

0.5-1 meter
Score & 4 3 2 (‘? )
Channel Flow High Moderate Low No Flow

Status

VWater reaches the
base of hoth lower

Water fills >75%
of the channel; or

Water fills 25-75%
of the available

Very little water
in the channel

banks; < 5% of <25% of channel | channel and/or and mostly
channel substrate substrate is riffle substrates present in
is exposed exposed are mostly standing pools;
exposed or stream Is dry
Score ‘2‘ 3 m 1 0
L
Forms for Biological Manitoring c-27 06/2007




Part lll - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Liftle evidence: Stable Unstable Large and
(<10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.8%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small commen (30- erosion or bank
<30° areas of erosion | 50%); high failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; bank
30-39.9° angles average | angles average
40-60° >60°
Score k 3 2 (?w 0
Channel High Moderate Low - None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
outside areas or or be channelized
(cut banks) and >3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
present
Score g ) 3 2 , 1 ( 0 )
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is >20 buffer is 10.1-20 | buffer is 5-10 natural buffer is
meters meters meters <5 meters
Score [ ? 3 2 1 (6)
Aesthetics of | Wilderness Natural Area Comimon Offensive
Reach Qutstanding Trees and/or Sefting Siream does
natural beauty; native Not offensive; not enhance
usually wooded vegelation are areais the aesthetics
or unpastured common; some | developed, but of the area;
area; water development uncluttered such | clutfered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may be slightly | discolored water clarity is
furbid usually turbid
or discolored
ScoreJi 3 2 (L) 0
Total Score _O\___
HABITAT QUALITY INDEX
26-31 Exceptional
20-25 High
14-19 Intermediate
<13 imited
TCEQ 20156-C (Rev, 4-15-2004)
Forms for Biclogical Monitoring c-28 D6/2007
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Part | - Stream Physical Characteristics

Worksheet

A VG VAT T W I YO H e 7Y

Weather condlﬂnns (\W ;ﬂ' ﬂ"‘)T

e oW,y KD °F

——r

Stream: " | { | ﬂ 0, \[‘@\/_ | stream segrent no.
Location of sit Length of
acation of site: \N&SH re:cgh:
Observed stream uses: CW\(M\(\ (Aho. o
Stream type (circle one):  perennial J or inte\rmittent wf perennial Qgg!s/’
Stream bends: No. well ‘ﬁfu.ﬁaderately No. poorly defined
defined ( defined / ==
Agsthetics (circle ane): (1) wilderness  (2)nataral G&) commy {4) offensive
Channel ebstructions or madifications: _ [ No. affiffles
Channel flow status (clrcle one; (‘high/  moderate low no flow
Riparian vegetation (%): Left Bank |RightBank |Maximum Pool Depth:
Trees D 0k /Z(}?ﬂ Maximurn Pool Width:
Shrubs (7 0 /’ f‘) 0 %‘ Motes
Grasses or forbs (07, U n % \anp. .T‘ \(\
Cultivated flelds ) aata gq{»n}k’ | O\A a S N
Other Vs i NS 6 ]LL
Stream/aquatic vegetation: ) q‘{&}\jm 6 \g V\ \ A Cavt ,(’
fatfle N gage e v
(e \@U\\(
cc\’m
\D\W ‘)f
Site map: (attached) Pictures (log):
‘| Stream observations (other issues):
TCEQ 20156-A (Rev. 4-15-2004)
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Part lll - Habitat Quality Index

Habitat Scoring Category
Parameter
Available Abundant Common Rare Absent
Instream =50% of 30-50% of 10-29.9% of <10% of
Cover substrate substrate substrate substrate
favorable for supports stable | supports stable sugports stable
colonization and | habitai; habitat; habitat habitat; lack of
fish cover; good adequate availability less habitat is
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | substraie substrate
fall or transient) populations; frequently unstable or
cover types such | may be limited disturbed or lacking
as snags, cobble, | in the number of | removed
undercut banks, | different habitat
macrophytes types
Score E @ 3 2 1
Bottom Stable Moderately Moderately Unstable
Substrate >50% gravel or Stable Unstable <10% gravel or
Stability larger subsfrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger substrate;
boulders; substrate; substrate; substrate is
dominant dominant dominant uniform sand,
subsirate type is | substrate type is | substrate type is | silt, clay, or
gravel or larger mix of gravel finer than bedrocl
with some finer | gravel, but may
sedimenis still be a mix of
sizes
Score \ 4 3 2 G)
Number of Abundant Common Rare Absent
Riffles = 5 riffles 2-4 riffles 1 riffle Na riffles
To be counted,
riffles must extend
>50% the width of
the channel and be
at least as long as
the channel width
Score 4 3 2 (ﬂ
Dimensions of | Large Moderate Small Absent
Largest Pool Pool covers more Pool cavers Pool covers No existing
> than 50% of the approximately approximately pools; only
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depth Is | less of the channel width; pockats

>1 meter

channel width;

maximum depth is

maximum depth Is | <0.5 meter

0.5-1 meter
Score l 4 3 2 CI‘)
Channel Flow | High Moderate Low No Flow
Status Water reaches the | Water fills >75% Water fills 25-76% | Very little water

base of both lower | ofthe channel; or | ofthe available | in the channel
banks; < 5% of <25% of channel channel and/or and mostly
channel substrate substrate is riffle substrates presentin
is exposed exposed are mostly standing pools.
exposed or stream Is dry
Score & 3 2 ( 1") 0
Forms for Bicloglcal Menitoring c-27 06/2007




Part lll - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Little evidence Stable Unstable Large and
(=10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small comimon EBO- erosion or bank
<30° areas of erosion | 50%); hig failure; raw
mosily healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; bank
30-39.9° angles average | angles average
_ 40-60° >B60D°
Score g 3 2 ( F) 0
Channel High Moderate Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- Straight
bends with deep | bend defined bends channel; may
outside areas or or be channelized
(cut banks) and > 3 moderately- onlty poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
present
Score Q" 3 ( 2‘) 1 0
Riparian Extensive wide Moderate Namrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is 20 buffer is 10.1-20 | buffer is 3-10 natural buffer is
meters meters meters <5 meters
Score & 3 2 (1’\ 0
Aesthetics of | Wilderness Natural Area Common Offensive
Reach Outstanding Trees and/or Setting Stream does
natural beauty; native Not offensive; not enhance
usually wooded vegetation are areais the aesthetics
or unpastured common; some | developed, but of the area;
area, water development uncluttered such | cluitered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may be slightly discolored water clarity is
turbid usually turbid
~ or discolored
— 3 2) 1 0
Total Score !l & -
HABITAT QUALITY INDEX
26-31 Exceptional
20-25 High
14 -19 Intermediate
<13 Limited
TCEQ 20156-C (Rev. 4-15-2004}
Farms for Biological Menitoring C-28 06/2007
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Stream Physical Characteristics Worksheet

Observers: {j Q\"T
YV Tnimpa o

Date:
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Time:

$"Hla

ether Condiishs 06 T WG \wiwnd
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Samgix\f &;on LDcatlon and Number: *

Length of Réach
Water Color:

G\

Observed stteam uses:
AC

00

Stream Type {circle one): _ perennia

ar 1n;g rmittent w/perenmial pools

Stream bends/ Well = |
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Poorly
Defined

Aesthetics (circle one): (1) wilderness  (2) natural (3 cW (4) offensive

Steam/Aquatic Vegetation:
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\ oul:\’ & hush
JO\’\V\SCM\ i 05S
RAMIAC

Stream Observations (Other issues):
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v o lotb
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PICTURES (LOG);

Channel Obstructions or modifications: l No. of riffles:
Flow Status (circle one): High @nd—erat Low No Flow
Riparian Vegetation (%) Left Bank Right Bank | Maximum Pool Depth:
Maximum Pool Width:
Trees NOTES:
Shrubs —— i [
Grasses or forbs C Oﬂ U\f_,re J ‘ﬂga\?\ K f:,
Cultivated Fields . ] i .
oner VAP W00Z | \OYS of OGS, '\ V-

T

8
\

oW i Was
was Eud ay
Torpedo g\ass
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QAPP Title

Revision Date: The date refers to the day the drafi is submitted to TCEQ

Part [l - Habitat Quality Index

Habitat Scoring Category
Parameter
Available Abundant Common Rara Absent
Instream >50% of 30-50% of 10-20.9% of <10% of
Cover subsirate
favorabla for oris stable sug?orts stable | supporls stable
colonization and | habitat; habitat; habitat | habitaf; lack of
fish covar; g adequate availabliity less | habitatis
mix of several habitat for than desirable; obvious;
stable (notnew | maintenance of | substrate substrate
fall or fransient) | populations; frequentl unstable or
cover types such | may be limited | disturbed or tacking
as snags, cobbls, | in the number of | removed
undarcutbanks, | difforant habltat
A macrophytas Bs +
&b P! .
Score_, 2 4 {5) 2 1
=
Bottorn Stable Moderately loderately Unstable
Suhsfrate +50% gravel or Stable Unstabla <10% gravel or
Stability larger subsirate; | 30-50% gravel | 10-29.8% gravel | larger
ravel, cobble, or larger or larger substrato;
uiders; subsirate; substrate; subslrate is
dominant dominant dominant uniform sand,
subsirate fype is | substrate fype is | substrate type is | siit, clay, or
gravst or larger mix of gravel finer than bedrac!
with some finer | gravel, but may
sediments sfill be a mix of
@ sizes
Score 4 3 (2) 1
Number of Abundant Common Rare Absent
Riffles > 5 riffles 2-4 rifiles. 1 viffle Mo rifles
Fo be counted,
riffles must extend
=50% the width of
the channel and be
atleastaslong as
the chan th
Soore__ 4 { 9} 2 1
Dimensions of | Large WModetate Small Absent
Largest Pool Pool covers mora | Poal covers Pool covers. No exdsting
than 50% of tha ?’g roximatsl; gg@mx[mata!y pools; only
channel width; or slightly b of tha shallow atxlliary
maximum depthis | less of the channel width; pockefs
=1 mater channel widfh; maximum depth Is
maximum depth is | <0.5 matar
7] 0.6-1 meter -
Scarg 4 ﬁ\] 2 1
Channel High Mudaé{'&" Low No Flowr
Smuse Flow ngar reaches the | Walerfille »75% | Waler fills 26-75% { Very little water
; base of both lower | of tha channel; or | of the available in the channsl
banits; < 5% of <25% of channel | channef and/or and mosily
channel substrata | substrate Is rifile substrates presant in
Is exposed exposed are mostly standing pools;
exposed or stream is dry
o)
Score \ 3 2 2] 0
=
Forms far Biolagical Monlioring c27 08{2007
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QAPP Title

Revision Date: The date refers to the day the draft is submitted to TCEQ

Part Il '- Habitat Quality Index (continued)

Page 67

=2b—High
(54 -19  Intermediata.~

TCEQ 20156-C (Rev. 4-15-2004)

Forms for Biological Monitoring

C-28

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
. | Little evidence Skable Unstahle Large and
(<10%) of Some evidence | Evidence of frequent
erosion orbank | (10-20.9%) of eroslon or bank | gvidenco
failure; bank erosion orbank | fallure Is {>50%) of
ang!% average failure; small common {30~ srosion or bank
<30° aroes of eroslon | 50%); hig fallure; raw
mostly healed poteritial of areas frequent
over; bank erosion duting along steep
angles average | flooding; bank banks; bank
ﬂ‘ 30-39.0° angles average | angles average
9 o 40-50° >60° |
Scors { 3) 2 1 0
Channel Hifh Moderate Low Nona
Sinuosity =Z2welldefined | 1 well-defined <3 moderately- | Straight
bends with deep | band defined bends channel; may
outside areas or ar ba channelizad
(cutbanks)and | > @ moderately- | anly poorly-
shallow Inslde defined bends defined bends
z % areas (point bars) | present present
pre -
Score 3 2 {1} 0
Riparian Extensive Wiide Wodersta Narrow
Buffer | Width of natural | Width of natural | Width of natural | Width of
Vegetation  , | bufferis >20 buffer s 10.1-20 | buffer is 5-10 nalural buffer is
meters meters meters <5 meters
Score ) " 3 2 1 { 0 3 '
Aesthetics of ' | Wilderness Natural Area’ Common Offensive
¥ Bsad Qutstanding Trees and/or Seftin Stream does
. natural beauty; nalive Not crl‘%nslva; riot enhance
Right-of- usualy wooded | vegetationare |amais the assthelics
way land or unpastured common; seme | developed, but | of the area;
area; water development uncluitered such | clutiered;
use (near clarly [s usually | evident (from as nan urthan hlghlir
sample axceptional flelds, pastures, | pari; walar developed;
Z dwellings); clarify may be , |mavhea
station) waler clarity {urbid or durnping area;
may be slightly | discolored water clarity is
turbld usually turbld
\ or discolorad
20,
Score, a 3 2 [ ( i 0
Total Score___|_| ~
HARBITAT QUALITY INDEX
26-31 Bxcepfional

08/2007



QAPP Title
Revision Date: The date refers to the day the draft is submitted to TCEQ
Page 635

Stream Physical Characteristics Worksheet

Observers: ’5” Date:___ Time: , . =~
Congmeans |0 | 11049
Weaher Sndiiens” OCCOST YiHE wad |, $0°F

Sample Station Location and Number: '\} (p. Length of Reach:
Q 50

Water Color:
Observed stream uses: C\Y”CU\ \{\ Ola{)"'

Stream Type (circle one):  perennial Adfn.tgrmlttent w/perennial pools__>
Stream bends/ Well aoio/dy erately - Poorly
Stability Defined DeﬁM Defined
Aesthetics (circle one): (1) wilderness  (2) natural common, (4) offensive
Channel Obstructions or modifications: . | No. of riffles:
Flow Status (circle one):  High Moderate Guw No Flow
Riparian Vegetation (%) Left Bank Right Bank | Maximum Pool Depth:
Maximum Pool Width:
Trees NOTES:
Shrubs
Grassesor forbs | y G 0% Ve
Cultivated Fields | "
Other
Steam/Aquatic Vegetation:
ve\'\{ wort™ Aokt
L\ |
WO C{/N’V'b % WQWW\L PICTURES (LOG):
h«i’(\‘\%’t(\ /8

Site Map: (Attached)

Stream Observations (Other issues):

NPS Rev 1.1
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QAPP Title

Revision Date: The date refers to the day the draft is submitted to TCEQ

Part 1if - Habitat Quality Index

Habitat Scoring Category
Parameter
Availabl Abund; Common Rara Absent
Instream >50% of 30-50% of 10-28.9% of <10% of
Cover substrate substrate substrate substrate
faverable for supporis stable suagroris slable sugimrls slable
colonizafion and itat; habitat; habitat | habitat; lack of
fish cover; good | adequate availabiity less | habltatis
mix of several habiiat for ihan dasirable; | obvious;
stabla (not new maintenance of | substrate substrate
fall or fransient}) | populations; frequent unstable or
cover fypes such | may be limited disturbed or lacking
as snags, cobbls, | in the number of | removed
undercut banks, | differeni habliat
; macrophyles types E -
Score 4 3 &) 1
Bottom Stable Wioderately Woderatély Unstablo
| Substrate >50% gravelor | Stable Unstable <10% gravel or
Stability larger substrate; | 30-50% gravel 10-29.9% gravel | larger
Egavel, cobble, or larger ar larger substrete;
uliders; subsirate; subslrate; substrate is
dominant dominant dominant uniform sand,
typeis typeis |sub fypeis | sii, clay, or
gravsl or larger mix of gravel finer than bedrock
with scmefiner | gravel, bui may
sediments still be a mix of
/L sizes
Py
Scora 4 i 2 ) 1
Number of Abundang Common Rare = Absent
Riffles = 5 riffles 2-4 riffles 1 riffle Mo rifies
“To ba counted,
riffles must extend
=50% the width of
the channet and ba
at least as long as
the channgl width .
Soore 4 3 2 {1])
Dimensions of :__-'a ] I"I)luc{era!e 't-‘;u.!noa!ll ﬁbsen?"
00l COVErs More 00l Covars covers la exist
Largest Pool than 50% of the imatsl) appraxiimately pools; unh?
channel B 50% or slightly ZEEL of the shallow auxliary
maximum depthis | less of the channel width; pockets
=1 mefer channe! widih; maximum depth Is
maximum depth is | <0.5 metar
0.5-1 meter *
Scors, k 4 3 2 ({\3
Channel Flow | High Madsrata Low Mo Flowr”
Status Water roaches the | Waterfills >75% | Waler fills 26-75% | Very liile wator
7 base of both lower | of the channel; or | of the avaifable in the channel
banks; < 5% of <25% of channel | channel andfor
el substrale | substrate [s riffle substrates present in
is exposed are mostly sianding pools;
{2' . axposed or stream is dry
Seora 3 f 2 ) 1 o
L
Forms for Biological ManHoring c27 06/2007
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QAPP Title

Revision Date: The date refers to the day the draft is submitted to TCEQ

Part lil'- Habitat Quality ndex (continued)

Hablat Scoring Category
Parameter
Bank Stability | Stable Maderately Moderately Unstable
.| Little evidence Stable Unstable Large and
(<10%) of Some evidence | Evidence of frequent
erosion or bank (10-20.8%) of ercsion or bank | evidenco
faliurs; bank eroslon orbank | fallure Is (>50%) of
anﬁlw average failure; small common i_:li[} erosion or bamk
<30° arees of srosion | 50%); ki * | fallure; raw
mostly healed poteniial of areas frequant
over; bank erasion duting along stesp
angles average | floading; bank banks; bank
30-38.9° angles average | angles average
{ . 40-60° =607 "
Score, & ( 3 \ 2 1 0
Channel High N Mederate Low Nona
Sinuoesity = 2 well-defined 1 well-defined <3 modorately- | Straight
bends with deep | bend defined bends channel; may
outside arsas oL or ba channelizad
(cutbanks)and | =3 moderately- | only poorly-
shallow inside defined bends defined bends
’ areas (point bars) | present present
present
Soorg { E‘ 3 2 1 r o)
Riparian Extenslve Wide Moderafe Narrow
Buffer .| Wldth of nafural Width of natural | Width of nafural | Width of
Vegetation , | bufferis>20 buffer Is 410.1-20 | buffer is 5-10 natural buffar is
Thetsrs meters meters <5 meters
Score_ E . 3 =) 1 0
Aesthetles of ' | Wilderness Natural Area’ Common Offensive
Bl Ouistanding “Trees andfor Sefting Siream does
. natural beauty; nalive Not offensive; not enhance
Right-of- usually wooded | vegetationare | areais the aesthetics
way land or unpastured comimon; some- | developed, but ofthe area;
area; wafer develo%:lment uncluttered such | cluttered;
use (near clatlfy Is usually | evident {from as Inan urban hlg‘mf
sample exceptionat fields, pastures, | park; water devaloped;
- dwellin?s); claritymaybe , |mayhaa
station) water ¢ aﬁ% turbid or dumplng area;
may be slightly | discolored water claiily is
furbld usuafly turbid
or discolorad
.SooraJ_ 3 2 &) 0
Total Score !l’\ S
HABITAT QUALITY INDEX
26-81  Exceptional
Lt
-18  [Infermediate R
TCEQ 20158-C {Rev. 4-15-2004)
Forms for Biclogleal Monitoring c-28 08/2007
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\f\\@r EW\%’*’ Page 1 of 1

Client: _Aransas County ™ Sampling ID:
Project Name: "\ ;10 , 20X Nonimav\iy Sampling Date: E%Zz ij-;z i g
Location: = o ' S
Screen Type PVC Screen Length Well Diameter 2% Total Depth
Depth to Water Rain Gauge
Sampling Device Tubing Type
Instrument Information Mfg. Model Parameters  Temp, Cond., DO, pH, Sal
Instrument Information Mfz. Model Parameters Turbidity
Sampiing Persomel <, ) e, ¥ _TNOWPOOY)
L T . \
Time Temp. Cond. DO pH Water Turbidity Flow Comments
Depth D \54e05
STATION (°C) (mS) (mg/L) (SU) (FTU Y (L/min)
WQS -1

V251 2%06 | L2 1| 95 | 2.5 O

M9 245p] WAL | K14 | B42 | 2.1 U0
0] 2%9 ] Llen | oS | 909 ] LG AN
o2l 1Le {69 | 9.20] |y o |Gl
107296 L0] 3576 | 1.56] V2! 92

T Wasl ey 1,261 101 %Y | )65 24

LA 19440 q.)

\B 9447 4.0

L& 1g95b a.7]

2& oHO .0

10 s 14

2C 1o+ 49

1 FTU (Formazine Turbidity Unit) = NTU (Nephelometric Turbidity Unit)
Naismith Engineering, Inc.



Part | - Stream Physical Characteristics
PR Worksheet
Observers; £ v L,L/Lgte q/z IT)I Time: |} 7

St S B O o A oo 10 ]
Stream: 'T\ \ \‘9 (" \h)g K, [Stream segment no. i

Location of site: '\\ @ % {‘_ee;cgl?:j of
Observed sfream uses: (\\(‘n !\\_\ (/e ,

Stream type (circle one); "?E'erenrtfy J ¥ or ~__Infermittent w/ perennial pools

Stream hends: No. WefF— NG, moderate! No. poorly defined
defined (| defined

Aasthetles (circle onej (1) wilderness (2)Tatural @ w (4) offensive

Channel obstructions or modifications: ‘{\mﬂ ¢, lNo. of riffles O
Channel flow status (circle one): "high moderafe low  ~moflow )
Riparian vegefation (%); | Left Bank |RightBank |Maximum Pool Depfir—
Trees O “’/,i:‘ Maximum Pool Width:
Shrubs n n Notes
Grasses or forbs \ Cﬁ"y 79(:'
Cultivated fields Oy (01
Other () ()

Stream/aquatic vigetation:

poNMuad, NAQ P
o\k\"p\ ¢ ’f \ m\D(J'W\@,/ \)\,&%Z\f
e\E’O(\ \ehuce

%\ij{) %‘utV\(Z V\fja (}\V’”H

Site map: (attached) . Pictures (log):

“| Stream observaticns (other issues):

A \ot\ess wadey lethig
Y Wya Gt

TCE® 20156-A (Rev. 4-15-2004})

Forms for Biological Monitoring C-23 06/2007



Part Ill - Habitat Quality Index

Habitat Scoring Category

Parameter

Available Abundant Common Rare Absent
Instream =50% of 30-50% of 10-29.9% of <10% of
Cover subsiraie substrate substrate subsfrate

favorable for
colonization and

supports stable
habitai;

supporis stable
habhitat: habitat

supports stable
habitat; lack of

fish cover; good | adegquate availability less | habitat is
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | subsirate subsirate
fall or fransient) populations; frequently unstable or
cover fypes such | may be limited disturbed or lacking
as shags, cobble, | In the number of | removed
undereut banks, different habitat
/] macrophytes fypes e
Score 2 4 { 3 } 2 1
Bottom Stable Moderately Moderately Unstable
Substrate >50% gravel or Stable Unstable <10% gravel or
Stability larger subsfrate; | 30-50% gravel 10-20.9% gravel | larger
gravel, cobhle, or larger or larger substirate;
boulders; substrate; substrate; substrate is
dominant dominant dominant uniform sand,
subsirale fypeis | subsirate fype is | subsirate type is | silf, clay, or
gravel or larger mix of gravel finer than bedrock
with some finer | gravel, but may
sedimenis still be a mix of
sizes
Score 4 3 2 ( 0
p—
Number of Abundant Common Rare Absent
Riffles = 5riffles 2-4 rifiles 1 rifile No riffles
To be counted,
riffies must exiend
>50% the width of
the channel and be
at least as long as
the channel width
Score \ 4 3 2
N
Dimensions of I[;arglm PI;‘Imierate gmalll ﬁbse?tﬁ
ool covers more ool covers ool covers o existing
Largest Pool than 50% of the approximately approximately pools; only
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depthis | less ofthe channel width; pockets

=1 meter

channel width;

maximum depth s

maximum depth Is | <0.5 meter
\ 0.5-1 meter
Score 4 3 2 ( 1 )’
g
Channel Flow High Moderate Low No Flow

Status

Water reaches the
base of both lower

Water fills >75%
of the channel; or

Water fills 25-75%
of the available

Very little water

‘| in the channel

hanks; < 5% of <25% of channel channel and/or and mostly
channel subsirate substrate is rifile substrates present in
is exposed exposad are mosily standing pools;
. exposed or stream is dry
Score (3) 2 1 0
=
Forms for Biologlical Monitoring c-27 06/2007




Part il - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Liftle evidence .Sfable Unstable Large and
(=10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small commen (30- erosion or bank
<30° areas of erosion | 50%); hig failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; hank hanks; bank
-30.9° angles average | angles average
/2 40-60° >60°
e
Score 3 ( 2 ) i 0
Channel High : Moderate Low None
Sinuosity = 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
outside areas or or be channelized
(cut banks) and >3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
\ present A~
Score 3 2 _ (1 ) 0
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Widih of
Vegetation bufferis >20 buffer is 10.1-20 | buifer is 5-10 natural buffer is
meters meters meters <5 meters
Score J ) { (.'-3\ 2 1 0
Assthetics of V\ﬁlde}ﬁeés Natural Area Comman Offensive
Reach Qutstanding Trees and/or Setting Stream does
natural beauty; native * Not offensive; not enhance
usually wooded vegetation are areais the aesthetics
or unpastured common; some | developed, but of the area;
area; waler development uncluftered such | cluttered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may he slightly discolored water clarity is
furbid usually turbid
A~ or discolored
Score & 3 2 (1 ) 0
; D —
Total Score_\_(L_
HABITAT QUALITY INDEX
26-31 E{(ceptional
14-19 Intermediate
< ite
TCEQ® 20156-C (Rev. 4-15-2004)
Forms for Biological Monltoring C-28 06/2007



Weather cnndrtlons

Part | - Stream Physical Characteristics
Fagelof__ Work}.shelet
Ohbservers M‘Date.(gj’} Ulﬁ,lTime ‘q \9

Stream: T y }& ﬁ

NSy (A
C(eesc

Vi @nﬂﬂt@ﬂ/}f;

" | stream segment no

Location of slta Q\‘ (ﬂ % /)d 'E:;.?ﬂ’ of

Observed stream uses:

T U,

{

Stream fype (circle one):

erennial” | =~ or
f ‘yh

intermittent wf perennial pools

Siream bends: No. well . rately No. poorly deflned
defined efined
Assthetles (circla one); (1) wilderness {2y matural comm (4) offensive
Channel bstructions or madifications: \W(I\J , __ [No.ofrles ()
Channel flow status (clrcle ana): high T modera low o flow

Riparian vegetation (%):  [LeftBank |RightBank |Maximumm Pool Depth:
Trees O {/\ m Maximuim Pool Width:
Shrubs 2 4.1 Mafes
Grasses or forbs \ ﬁ'n /7"

Cultivated flelds ) f(!;
Other @) m

WGP
W (}\U\%

m\c el

Sltgmap %agﬁgj)

Streamlaquat[c vegetatmn )

@CW&MM \(5)
sgggtase

'| Stream observations (other issues):

)6 (TP
2 \m\f)cmﬂ

Pictures (log):

TCEQ 20156-A (Rev. 4-15-2004)

Fonmns for Biological Monitoring C-23

06/2007



Part 11l - Habitat Quality Index

Habitat Scoring Category
Parameter
Available Abundant Common Rare Absent
Instream =>50% of 30-50% of 10-29.9% of <10% of
Cover substrate substrate substrate substrate
favorable for supporis stable sugpor’ts stable | supporis stable
colonization and | habitat; hahitat; habitat habitat; lack of
fish cover; good adequate availability less | habitat is
mix of several habitat for than desirable; obvious;
stable (not new mainfenance of | substraie substrate
fall or fransient) populations; frequently unstable or
cover fypes such | may be limited disturbed or lacking
as snags, cobble, | in the number of | removed
undercut banks, different habitat
macrophytes fypes =
Score 2 4 {/ 3} 2 1
Bottom Stable Mudeﬁtély Moderately Unstable
Subsfrate =>50% gravel or Stable Unstable <10% gravel or
Stability larger substrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger substrate;
boulders; substrate; substrate; subsfrate is
dominant dominant dominant uniforim sand,
substrate type is | subsiraie fype is | substrate typeis | silt, clay, or
gravel or [arger mix of gravel finer than bedroc
with some finer gravel, bui may
sediments still be a mix of
. sizes
\ P
Score 4 3 2 ( 1)
e
Number of Abundant Common Rare Absent
Riffles = Sriffles 2-4 riffles 1 riffle No riffles
To be counted,
ritffies must extend
>50% the width of
the channel and he
af least as long as
the channel width <
Score 4 3 2 ( 1 /
Dimensions of | Large Moderato Smal ﬁbseﬁt;
00| CoVers more ool covers ool covers 0 existin
Largest Pool than 50% of the approximately approximately pools; only?
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depth s | less of the channel width; pockets
>1 mefer channel width: maximum depth s
maximum depth [s | <0.5 meter
0.5-1 meter
a
Score \ 4 3 2 {:l )
Channel Flow High Moderate Low No Flov}'/
Status Water reaches the | Water fills >75% Water fills 25-75% | Very liftle water
base of both lower | ofthe channel; or | cf the available in the channel
banks; <5% of <25% of channel | channel and/or and mostly
channel substrate substrate is riffle substrates present in
is exposed exposed are mostly standing pools;
% s exposed or stream is dry
Score_ 4 (3 ) 2 1 0
Forms for Biological Monitoring C-27 08/2007




Part lll - Habitat Quality Index (continued)

Habitat Scoring Catedory
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Liftle evidence Stable Unstable Large and
(<10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small common (30- erosion or hank
<30° areas of erosion | 50%); high failure; raw
mostly healed potential of areas frequent
over; bank erasion during aleng steep
angles average | flooding; bank hanks; bank
30-39.9° angles average | angles average
,?; N 40-60° >G0*
Score 3 (2 ) 1 0
Channel High Moderate Low None
Sinuosity > 2 well-defined 1 well-defined =<3 moderately- | Straight
hends with deep | bend defined bends channel; may
outside areas or or be channelized
(cuf banks) and > 3 moderately- | only pooriy-
shallow inside defined bends defined bends
\ areas (point bars) | present present
\ present e
Score 3 2 w 0
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural | Width of natural | Width of nafural | Width of
Vegetation buffer is >20 buffer is 10.1-20 | buffer is 5-10 natural buffer is
metersm meters meters <5 meters
Score l ( 3} 2 1 0
Aesthetics of V\ﬁlder‘ﬁé'gs Natural Area Common Offensive
Reach Outstanding Trees and/or Setting Stream does
natural beauty; native Not offensive; rict enhance
usually wooded vegefation are areais the aesthetics
or unpastured common; some | developed, but of the area;
area, water development unclutfered such | cluttered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity furkid or dumping area;
may be slightly | discolored water clarity is
furbid usually furbid
A or discolored
Score l L 3 ( 2 ) 1 0
)
Total Score l ‘ N
HABITAT QUALITY INDEX
26-31 Exceptional
20.- 2
4-19
<13 Limited
TCEQ 20156-C (Rev. 4-15-2004)
Forms for Biological Manitering C-28 06/2007




Part | - Stream Physical Characterisfics
Worksheet

bservers & 1 v, ., TN\ OWrsgP= 417 (O AT
Weather conditiohs: 57, \ (NI I (751 C\J’\V‘W\\U/{/‘d OWE/ L\J
Stream: 1 \ w 7 T‘A d@ K rStrearr\ sedthent no.

Location of site: Length of
\ M @ C) 6 reach:

Pagelof___

Observed stream uses: A\r\n WA L8 I
Siream type (circle ona): -~ perennial J  or (_intermittent wi perennial pools ™)
Stream hends: No. well No. rederately 6. poorly defined
defined defined )

Assthatlcs (clrels ona): (1) wilderness (2] nafural Wﬁem ive
Channel obstructions or modifications: {p (W\/ , [No.ofriffes ()
Channel flow status (clrcle one: high” ~ moderate  (low) no flow
Riparlan vegetation (%):  |LeftBank |RightBank |Maximum Pool Depth:

Trees N 7L |Maximum Pool Width:

Shrubs ) £ Nafes

Grasses of forhs ’LLT é;;(\'[:}

Cultivated flelds O s)

Other -f)g a)

Stream/aquatlc vegetation:

N2 EHI’W wc\uu\q'\ fho

\f(ﬂf’fi’h q(ass
%\W‘? AN

g\m\iw ) R}
Q&{%ﬁa& . Pictures (log):

“| Stream observations (other issues):

TCEQR 20156-A (Rev. 4-15-2004)

Forms for Biological Monitoring G-23 06/2007



Part Il - Habitat Quality Index

Habitat Scoring Category

Paramefer

Available Abundant Commaon Rare Absent
[nstream =50% of 30-50% of 10-29.9% of <10% of
Cover substraie substrate substrate substrate

favorgble for
colonization and

supporis stable
habitai;

supports stable
habitat; habitat

supports stable
habitat; lack of

fish cover; goed adequate availability less | habitatis
mix of several hahitat for than desirable; chvious;
stable (nof new maintenance of | substrate subsirate
fall or fransient) populations; frequently unsiable or
cover fypes such | may be limited disturbed or lacking
as snags, cobble, | in the number of | removed
undercut banks, different habitat
7 macrophytes types .
Score Z 4 3 (/ 2 ) 1
Bottom Stable Moderately Moderately Unstable
Substrate >50% gravel or Stable Unstable <10% gravel or
Stability larger substrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger substrafe;
boulders; substrate; substrate; subsfrate is
dominant dominant dominant uniform sand,
substrate type is | subsirate fype is | subsirate type Is | silf, clay, or
gravel or larger mix of gravel finer than bedrock
with some finer | gravel, but may
sediments still be a mix of
1 sizes .
Score 4 3 2 ﬁ \j
Ny
Number of Abundant Common Rare Absent
Riffles = Sriffles 2-4 riffles 1 riffle No riffles
To be counted,
riffles must extend
>50% the width-of
the channel and be
at least as long as
the channel width .
Scors 4 3 2 (1)
Dimensions of Il;arg‘;e glo:{erate Smalll ﬁbse?tﬂ
OOl COVErs more ool covers Pool covers o existn
Largest Pool than 50% of the approximately approximately pools; onl?
channel width; 50% or slightly 25% cf the shallow auxiliary
maximum depth [s | less of the channel width; pockets

=1 meter

channel width;
maximum depth [s

maximum depth Is
<0.5 meter

0.5-1 meter
Score 5 4 3 2 (1)
7
Channel Flow High Moderate Low No Flow
Status Water reaches the | Water fills >75% Water fills 25-75% | Very little water

base of both lower

of the channel; or

of the available

‘| In the channel

banks; < 5% of <25% ofchannel | channel and/or and mostly
channel substrate substrate is riffle subsirates present in
is exposed exposed are mosily standing pools:
‘l exposed or stream s dry
Score 3 ( 2‘} 1 0
A
Forms for Biological Monitoring c-27 06/2007




Part Il - Habitat Quality Index (continued)

Habitat
Parameter

Scoring Catagory

Bank Stability | Stable Moderately Moderately Unstable
Liftle evidence Stable Unstable Large and
(=10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.8%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small common (30- erosion or bank
<30° areas of erosion | 50%); hig failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; hank
30-39.9° angles average | angles average
40-60° N >60°
Score & 3 2 (1) 0
Channel High Moderate Low None
sinuosity = 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
outside areas or or be channelized
(cut banks) and >3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
present =
Score E ) 3 2 ) 1 (Q)
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is =20 buffer is 10.1-20 | buiffer is 5-10 natural buffer is
meters meters meters <5 meters
Score E j) 3 2 1 (a'\
Aesthetics of | Wilderness Natural Area | Common Offensive
Reach Ouistanding Trees and/or Setting Stream does
natural beauty; nalive Not offensive; not enhance
usually wooded vegetation are area is the aesihetics
or unpastured common; some | developed, but | of the area;
area; waler development uncluttered such | cluttered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may be slightly | discolored water clarity is
furbid usually turbid
or discolored
Score \ 3 2 ( 1‘ ) 0
Total Score A e
HABITAT QUALITY INDEX
26-31 Exceptional
20-25 High
14 -19 iate
< Limite
TCEQ 20156-C (Rev. 4-15-2004)
Forms for Blolegical Monitoring C-28 062007




Part | - Stream Physical Characteristics

Page 1 of
getmt— Worksheet

Observers: & M 8T . \NOMDX Date%/zq [dTme | 0 3 g/

Weathear conditiohs: - _gn(_y GN?\{'(H’{? : Qj\"\v\k W,,x \,%.eﬂ L\/

Stream; 'T\;\U ( ‘(‘ NK |StreaPn segment ne.

Location of sit Length of
ocation of site: \UL)L{ r:;tgh:o

Observed stream uses: (\\{‘CU\ O\ CALE /

Stream fype (circle one):  Rerenni) Jo W

Stream hends: No, well No. moderately 0. poorly defined
defined
Aasthetles (clrcle cne) (1) wilderness (2) natural mon {4) offensive

Channel ohstructions or medifications: \f\ N\@ — |No of riffles Q
no

Channel flow status (clrcle ane): “pigh . }\;ﬂﬁy@ﬁw lowr

Riparian vegetation (%) | Left Bank Ric HvEximumm Pool Depth:
Trees (}’O Maximum Pool Width:
Shrubs 7 0 '1 n Notes
Grasses or {orbs rﬂ ﬂ Ln
Culilvated flelds NGl )

Other () m’)

Strea| laquatlcvegetatlon:

m musfl . oaktan b

SQ\C CL()L\ YW

ite map: (attached) . Pictures (log):

"| Stream obsearvations (other issues):

TCEQ 20156-A (Rev. 4-15-2004)
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Part lll - Habitat Quality Index

Habitat Scoring Category
Parameter
Available Abundant Common Rare Absent
Instream >50% of 30-50% of 10-29.9% of <10% of
Cover substrate substrate substraie subsirate
favorable for supporis stable suEports stable | supporis stable
colonization and | habitat; hahitat; habitat habitat; lack of
fish cover; good adequate availability less | habitatis
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | substrale subsfirate
fall or fransient) populations; frequently unsiable ar
cover fypes such | may be limited disturbed or lacking
as snads, cobble, | in the number of | removed
undercut banks, | different habitat
macrcphy;?s types
Score L \ ﬁ ) 3 2 1
Bottom Stable Moderately Moderately Unstable
Substrate =50% gravel or Stable Unstable <10% gravel or
Stability larger subsfrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger ar larger substrafe;
houlders; substrate; substrate; subsfrate is
dominant dominant dominant uniform sand,
substrate type is | substrate iype is | substrate type is | sili, clay, or
gravel or larger mix of gravel finer than hedrock
with some finer | gravel, but may
sediments still be a mix of
\ sizes
5
Score___ | S 3 2 ( 1 )
Number of Abundant Common Rare Absent
Riffles > 5riffles 2-4 riffles 1 riffle No riffles
To be counted,
riffles must extend
>50% the width of
the channel and be
at least as long as
the channel‘w{dth .
Score 4 3 2 (1 )
Dimensions of II;argI]e lgoc{erata Smallll Qbse?tﬂ
00| Covers more ool covers Pool covers o existn
LarQESt Pool than 50% of the approxlmately approximately pools; onl?
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depth Is | less of the channel width; pockets
>1 meter channel width; maximum depth is
maximum depth Is | <0.5 meter
\ 0.5-1 meter o~
-
Score 4 3 2 (1 )
Channel Flow High Moderate Low No Flow
Status Water reaches the | Water fills >75% Water fills 25-75% | Very little water
base of both lower | of the channel; or | of the available in the channel
banks; < 5% of <25% of channel | channel and/or and mostly
channel subsfrate substrate is riffle subsirates presentin
is exposed exposed are mostly standing pools;
\ exposedhm\ or stream is dry
Score ! 3 2 (1 ) 0
L=
Forms for Blological Monitoring c-27 06/z007




Part lll - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Liffle evidence Stable Unstable Large and
(<10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.8%) of erosion or bank | evidence
failure; bank erosion or bank | failure is {(=50%) of
angles average failure; small commion (30- erosion or bank
<30° areas of erosion | 50%); high failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; bank
) 30-39.9° angles average | angles average
! 40-60° >6D°
Score h 3 2 (‘[' ) 0
3 o
Channel High Moderate Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Sfraight
bends with deep | bend defined bends channel; may
outside areas or ar be channelized
(cut banks) and >3 moderafely- | only poorly-
shallow inside defined bends defined hends
areas (point bars) | present present
presen
Score___ Y 3 (2 ) . 1 0
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural | Width of natural | Width of nafural | Width of
Vegetation buffer is =20 buffer is 10.1-20 | buffer is 5-10 natural buffer is
meters meters meters -y <5 meters
Score 3 2 ti J 0
Aesthetics of | Wilderness Natural Area Common Offensive
Reach Qutstanding Trees and/or Setting Stream does
natural beauty; native # Not offensive; not enhance
usually wooded vegefation are area is the aesthetics
or unpastured common; some | developed, but of the area;
area; water development uneluttered such | cluttered;
clarity is usually evident {from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity furbid or dumping area;
may be slightly | discolored water clarity is
furbid usually turbid
e or discolored
Score 3 (2 ) 1 0
Total Score M S
HABITAT QUALITY INDEX
26-31 Exceptional
50 )
14-19  Intermediate—.
< e
TCEQ 20156-C (Rev. 4-15-2004})
Forms for Biolegical Monitoring C-28 06/2007




Part | - Stream Physical Characteristics

P
agefdof__ Worksheet

heeners S | (0 LA VINDAP = e 107200

Weather conditiohs: QﬁEﬁ 'ONCCGET (.,’DY'W‘\\( ()f,, \hep- 7,\7f

Stream: A {9 D\ 7 & Stream segment Ro.
Location of site- \ N\ @ (\ L) II-EE:CQI'?? of
Observed streamuses:  A\YIA\\CAOAE N s
Sfream type (circle ong): ~ perennial | or (( termittent w/ perenn@lgtmj,)
Stream bends: No. well <w No. pootly defined
defined ] _—

Assthetles (clrcle one); (1) wildernass (2) natural W (4) offensive
Channel ebstructions or modifications: | No, of riffles
Channel flaw statys (cltcle ane): high }nﬂﬂérafe ’) low no flow
Riparian vegetation (%): Left Bank |Right Bante—{Maximum Pool Depth;

Trees 0 () Maximum Peol Width:

Shrubs O O Nofes

Grasses or forbs

Cultivated flelds (_) O

oo \a) a0

Stream/aquatic vegetation:

otpdo qm%

mﬂr s
NN (s

WNW-*‘:

Site map: (attached) . Plciures (fog):

"| Stream observations {other issuas):

TCEQ 20156-A (ReV. 4-15-2004)
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Part lll - Habitat Quality Index

Habitat Scoring Category
Paramefter
Available Abundant Commeon Rare Absent
Instream >50% of 30-50% of 10-29.9% of <10% of
Cover subsfraie subsirate substrate substrate
favorable for supports stable sugpnﬂs stable | supporis stable
colonizationand | habitat; habitat; habitat | habitat; lack of
fish cover; good | adequate availability less | habitat is
mix of several habitat for than desirable; ohvious;
stable (not new maintenance of | subsirale subsfrate
fall or fransient) populations; frequently unstable or
cover fypes such | may be limited disturhed or lacking
as snags, cobble, | in the number of | removed
undercut banks, different habitat
P macrophytes types
Score 2 4 m 2 1
Bottom Stable Moder&t’é’ly Moderately Unstable
Substrate =>50% gravel or Stable Unstable <10% gravel or
Stability larger substrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger subsirate;
boulders; substrate; substrate; substraie is
dominant dominant dominant uniforim sand,
substrate fypeis | subsirate fype is | substrate type is | silf, clay, or
gravel or larger mix of gravel finer than hedrock
with some finer | gravel, but may
sediments still he a mix of
(2’ sizes
Score__ T 4 3 (2‘) 1
Number of Abundant Common Rare Absent
Riffles = 5 riffles 2-4 riffles 1 riffle No riffles
To be counted,
riffles must extend
>50% the width of
the channel and be
at least as long as
the channgl width
Score L 4 (’ﬂ 2 1
Dimensions of | Large Mcder?ﬁ-_( Small Absent
Largest Pool Pool covars more | Pool covers Poal covers No existing
: than 50% of the approximalely approximately pools; only
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depth is | less of the channel width; pockets
>1 meter channel width; maximum depth Is
maximum depth Is | <0.5 meter
0.5-1 meter
Score ?2 4 ‘/‘:’s)‘ 2 1
Channel Flow High Moderate Low No Flow
Status Walter reaches the | Water fills >75% Water fills 25-758% | Very litile water
base of both lower | ofthe channel; or | ofthe available | in the channel
banks; < 5% of <25% of channel channel and/or and mostly
channel substrate substrate is riffle substrates present in
is exposed exposed are mosily - standing pools;
' exposed or stream is dry
Scora l 3 2 (11 0
O
Forms for Blological Manitoring c-27 06/2007




Part lll - Habitat Quality Index (continued)

outside areas
(cut banks) and

or
> 3 moderately-

or
only poorly-

Habitat Scoring Category
Paramefer
Bank Stability | Stable Moderately Moderately Unstable
Little evidence Stable Unstable Large and
(<10%) of Some evidence | Evidence of frequent
erosion or hank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small common (30- erosion or bank
<30° areas of erosion | 50%); hig failure; raw
mosfly healed potential of areas frequent
over; hank erosion during along steep
angles average | flooding; bank banks; bank
30-39.9° angles average | angles average
@ 40-60° >60°
Score ) 2 1 0
Chanmnel High Moderate Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Straight
hends with deep | bend defined bends channel; may

be channelized

shallow inside defined bends defined bends
areas (point bars) | present present
i present
Score \ 3 2 ( 1 ]\ 0
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buffer is =20 buffer is 10.1-20 | buffer is 5-10 natural buffer is
meters meters meters <5 meters
Score ' l 3 2 1 m
Aesthetics of | Wilderness Natural Area Commeon Offen;i?fa
Reach Qutstanding Trees and/or Setting Stream does
natural beauty; native ~Not offensive; notenhance
usually wooded vegetation are area is the aesthetics
or unpastured common; some | developed, but of the area;
area; waler development uncluttered such | cluftered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developad;
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may be slightly discolored water clarity is
{urbid usually turbid
or discolored
Y
Score_(_ 3 2 (1) 0
Total Score !7 —
HABITAT QUALITY INDEX
26-31  Exceptional
2 iah
415 Intormedmte:
< ¥t}
TCEQ 20156-C (Rev. 4-15-2004}
Forms for Biological Monliering C-28 06/2007




Part | - Stream Physical Characteristics
Pagedof___ Worksheet
Observers: | 'I‘IDa*E%IQ%/l%IT'me \ 2502

Weather conditons: S 1v's o OINGR(AET « 200 WLLL, oveezs/
Stream; T;\ !.\)Q g, 'y »é.ﬁfb |S‘tream5€gmentno —f

Location of site: Length of
\W@b (f) reach:

Observed streamuses: AV LY

Stream type (circle one): perennial ./ or %ﬁa&rﬁiﬁent wif perennial pua§

Stream bends: No, well (’No. maderafal e, pocrly defified
defined define

Aesthetics (circle one): (1) wilderness (2} natural eﬁrin:’m/) {4) offensive

Channel ebstructions or modifications: N\ (VA\), | No.ofriifles ()
Channel flow status (circle ang): high ¢ moderat@ lowr no flow
Riparian vegetation (%) Left Bank Rightﬁ%mr'"ﬂaxlmum Pool Depth:
Trees Maxlmum Pool Width:
Shrubs - Nofes
Grasses or forbs \(-} (J‘) \ (( 0
Cultlvated flelds :
Other

Stream/aquatic vegetation:

peﬂn\{\;\,m!’ S1. At

L/
5C WpUS
wildflowars
Mudd
|site Ep: (aﬁa(éﬁjd—)- . Pictures (log):

‘| Stream observations (other issues):

TCEQ 20156-A (Rev. 4-15-2004)

Forims for Biological Menitoring C-23

08/2007



Part lll - Habitat Quality Index

Habitat Scoring Category

Paramefer

Available Abundant Commaon Rare Absent

Instream >50% of 30-50% of 10-29.9% of <10% of

Cover substrate subsirate substrate subsirate
favorahle for supporis stable | supports stable | supporis stable

colonization and habitat; habitat; habitat habitat; lack of
fish cover; good | adeguate availability [ess | habitat is
mix of several habhitat for than desirable; obvious;
stable (not new maintenance of | subsirate substrate
fall or fransient) populations; frequently unstable or
caver fypes such | may be imited disturbed or lacking
as snags, cobble, | in the number of | removed
undercut banks, | different habitat
macrophyles types N\
Score ?— 4 3 k?_ ) 1
Bottom Stable Moderately ModeraEly Unstable
Substrate >50% gravel or Stable Unstable <10% gravel or
Stability larger substrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger subsfrate;
boulders; substrate; substrate; subsfrate is
dominant dominant dominant uniform sand,
subsirate type is | subsirate fype is | subsirate type is | silf, clay, or
gravel or larger mix of gravel finer than hedrock
with some finer | gravel, but may
sedimenis siill be a mix of
,)/‘ sizes _
Score 4 3 (2) 1
Number of Abundant Common Rare = Absent
Riffles = G riffles 2-4 riffles 1 riffle Na rifflas
Ta be counted,
riffles must extend
>50% the width of
the channel and be
at least as long as
the channelwidth oy
Score 4 3 2 (1)
Dimensions of | Large Moderate Srmall Absentv
Largest Pool Pool covers more | Pool covers Pool covers Na existing
; than 50% of the approximately approximately pools; only
channel width; 50% or slightly 25% of the shallow auxillary
maximum depth [s | less of the channel width; pockets
=1 meter channel width; maximum depth Is
maximum depth [s | <0.6 meter
\ 0.5-1 meter o
Score 4 3 2 (1 )
Channel Elow | High Moderate Low No Flow
Status Waterreaches the | Waterfills »75% | Water fills 25-75% | Very little water

base of both lower

of the channel; or

of the available

‘| In the channel

banks; < 5% of <25% of channel channel and/or and mosily
channel substrate substrate is riffle substrates presentin
is exposed exposed are mostly standing pools:
exposed or stream is dry
Score__ 3 \ g \ 1 0
S/
Forms for Blological Monitoring C-27 06/2007




Part Il - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stabllity | Stable Moderately Moderately Unstable
Litle evidence Stable Unstable Large and
(=10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small common (30- erosion or bank
<30° areas of erosion | 50%); hig failure; raw
mostly healed potential of areas frequent
aver; bank erosion during along steep
angles average | flooding; bank banks; bank
30-39.9° angles average | angles average
A 40-80° >60°
Score ;_; ( 3 J 2 1 ]
Channel High Moderate Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
ouiside areas ar ar be channelized
(cut banks) and >3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
present o
Score O 3 2 1 f' 0 /
—— : pul
Riparian Extensive Wide Moderate Narro\rr'/
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buifer is >20 buffer is 10.1-20 | bufferis 5-10 natural buffer is
Q meters meters A meters <5 meters
Score - 3 { 2 } 1 0
Aesthetics of Wilderness Naturai_!irea Common Offensive
Reach Outstanding Trees and/or Sefting Sfream does
natural beauty; native Not offensive; not enhance
usuzlly wooded vegetation are area is the aesthetics
or unpasfured common; some | developed, but of the area;
area; waler development uncluftered such | cluttered;
clarity is usually evident (from as in an urhan highly
exceptional fields, pastures, | park; water developed,;
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may be slightly | discolored water clarity is
furkid usually turbid
; or discolored
PN
ScoreJ_A 3 2 (1) 0
Tofal Score | ':\ et
HABITAT QUALITY INDEX
26-31 Exceptional
20- i .
4-19 _Intermediate—"
<13 Limite
2 20156-0 (Bov, 4-15-2004}
Forms for Blolaglcal Menitoring C-28 06/2007




Client:

Page 1 of 1

Aransas County Sampling ID:

Project Name: Sampling Date: m

Location: S

Screen Type PVC Screen Length Well Diameter 2> Total Depth

Depth to Water Rain Gauge

Sampling Device Tubing Type

Instrument Information Mg, Model Parameters Temp, Cond., DO, pH, Sal

Instrument Information Mfg. Model Parameters Turbidity

Sampling Personnel K (N [‘)\ "\{\ {!ﬁﬂk?s (’ /i /!

Time Temp. Cond. DO pH Water Turbidity Flow Comments
Depth .

STATION CC) (mS) (mg/L) SU) FTUY | (L/min) (60\\\‘\ Ny
WQSs -1

171

2655

50U

ql.

|

192

| By

0

"= 00 NUAl1 J9N% .G G VTR o/ (2) o
= 30 [ LA L G124 | 16 0__|Apopf)
" 12:30171.952.492) 91,0 | .04 L] ()
I S P T Y I I e W/ (L)
= 155]0Hd [15.67 [9H.5 [ 9% [A0RE 0 [1cha)

b1\

—>

\

3]

394

Uyt

557

— IS
e

ek

1:69

A1

1 FTU (Formazine Turbidity Unit) = NTU {Nephelometric Turbidity Unit)

Naismith Engineering, Inc.




Page1of

Part | - Stream Physical Characteristics
Worksheet

Observers: ‘-L,. ('} \\f\rwwm

o (| G AT 210D

Weather conditions: & (3" 5. C:‘LWW\A

nﬂ\rH\i C \m(bu WO U

Stream: J dkam segmetit no.
Location cf site: | Length of
\N Cﬂg \ reach:

Observed stream uses:  ACCLWNL(L0

Stream type (citcls one): Cpﬁennﬁl@

or

intermittent wf perennial pools

e
Siream bends:; No. well No. moderately No. poorly definad
definad defined

Aesthetlcs (circle one):

{1) wilderness

]
(2) natural dﬁi@pﬂ

{4) offensive

Channel cbstructions or medifications: g{\cj\(\p ) INo. ofrifles (O
Channel flow sfatus (clrcle one): high moderate low qﬁfﬁb
Riparfan vegetation (%) Left Bank |RightBank |Maximum Pool Depti:

Trees (} ? 9 &7, |Maximum Pool Width:

Shrubs 0 70 Motes

Grasses or fotbs \() (M,' “,_q

Cultivated fizlds YA 0%

Other 0% 07,

barunda_

e\coc\ms
,Lui?nl; _
&Pe%%ﬁ??ﬁ ed)

abmost al

Stream/faquatic vegetation:

e Aecaad

‘| Stream cbservations (ot%r issues):

woodR et
\Mj a Ci

Pictures (log):

Wadex lefuce,

%gj@c W had ol

TCEQ 20156-A (Rev. 4-15-2004)
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Part lll - Habitat Quality Index

Habhitat Scoring Category

Paramefer

Available Abundant Common Rare Absent
Instream >50% of 30-50% of 10-29.9% of <10% of
Cover substrate subsirate substrate substrate

favorable for
colonization and

supports stable
hahitaf;

supporis stable
habitat; habitat

supports stable
habitat; lack of

maximum depth Is
>1 meter

less of the
channel width;

channel width;
maximum depth is

fish cover; goed | adeguate availability less | habitat is
mix of several hahitat for than desirable; obvious;
stable (not new maintenance of | subsiraie substrate
fall or fransient) populations; frequently unstable or
cover fypes such | may be limited disturbed or lacking
as snags, cebble, | in the number of | removed
undercut banks, | different habitat
f) macrophytes types
il }
Score 4 @ ) 2 1
Bottom Stable Moderately Moderately Unstable
Substrate =>50% gravel or Stahle Unstable <10% gravel or
Stahility larger substrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobhble, or larger or larder substrate;
boulders; substrate; substrate; subsfrate is
dominant dominant dominant uniform sand,
substrate typeis | subsirate fype is | substrate type is | silt, clay, or
gravel or larger mix of gravel finer than hedrack
with some finer | gravel, but may
sediments still be a mix of
sizes
Score__| 4 3 2 ()
Number of Abundant Common Rare Ahsent
Riffles = 5riffles 2-4 riffles 1 riffle No riffles
To be counted,
riffles must extend
=>50% the width of
the channel and be
at least as long as
the channel width
Score'_J_ 4 3 2 ﬁ)
o
Dimensions of | Large Moderate Smali Absent
Largest Pool Pool covers more Pool covers Pool covers No existing
: than 50% of the approximately approximately pools; only
channel width; 50% or slightly 25% of the shallow auxiliary

pockets

maximum depth s | <0.5 meter
7 0.5-1 meter
Score I 4 3 2 (1)
Channel Flow | High Moderate Low No Flow
Status \Water reaches the | Waterfills »75% Water fills 25-75% | Very litle water
base of both lower | of the channel; or | of the available  -| In the channel
banks; <5% of <25% of channel channel and/or and mostly
channel subsfrate substrate s riffle substrates present in
is exposed exposed are mostly stariding pools;
6 exposed or stream is dry
Score @ 2 1 0
Forms fer Blological Monitoring C-27 a6/2007




Part lll - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Litile evidence Stable Unstable Large and
(<10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles averaga failure; small common (30- erosion or bank
<30° areas of erosion | 50%); hig failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; bank
30-39.9° angles; average ang!ﬂes average
\&fb ‘,.C\ 4 60 ‘ =60
Score \ \‘ X{) 1 a
Channel " | High e Moderate Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderafely- | Straight
bends with deep | bend defined bends channel; may
outside areas or or he channelized
(cuf banks) and > 3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
¢ present
Score l 3 2 ( 1j 0
Riparian Extensive Wide Moderate Narrow
Buffer Width of naftural Width of natural | Width of natural | Width of
Vegetation buffer is =20 buffer is 10.1-20 | buffer is 5-10 natural buffer is
meters meters meters <5 meters
Score 2 @ 2 1 0
Aesthetics of | Wilderness Natural Area Common Offensive
Reach Outstanding Trees and/or Setting Stream does
natural beauty; native Not offensive; rot enhance
usually wooded vegetation are areais the aesthetics
or unpastured common; some | developed, but | of the area;
area; water development uncluttered such | cluitered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may be slightly | discolored water clarity is
turbid usually turbid
or discolored
| Pt
Score 3 2 (1) 0
Total Score } Q!
HABITAT QUALITY INDEX
26-31 Exceptional
20- f
19 _Intermedi
< Limited
TCER 20156-C (Rev. 4-15-2004}
Forms for Bleloglical Monitering C-28 06/2007




Part | - Stream Physical Characteristics

Pagedof__ Worksihe'et

Observers:

Weather conelfions: (2 y Sl l\f\\ﬁﬂ\ L Y
Stream: J|55trémsegmen{no ka1 R

Location of site: \!\\ & S (2_ Length of
‘ reach:
Observed stream uses: A" (LW (L OAE /

Stream fype (clrcle one): HErenniaL) Joor intermittent w/ perennial pools
Stream bends; No. well Nerfhaderately No. poorly defined
defined (defl
Assthetics (clrcle one): (1) wilderness Qnafurai} {3) common (4) offensive
yd

Channel cbstructions or modifications: = |No. of riffles O
Channel flow status (clrcle cne: high (/modera@ﬁj. @\y no flow
Riparian vegetation (%) Left Bank |Right Ban Maximum Pool Depthy;

Trees O LA 7 | Maximum Pool Widih:

Shrubs O z., 1Y Nates

e — P QG 0epiy ot pond
Streazf’:':l;atlc vegetailon ) mﬁ] mjﬂ Qg C/L;\/
}N@W e vacpas |

ot
valemar,  edoany

wuaa,
?@\”\\EC’W NTBS

Site map: (attached) : Pictures (log):

'| Stream observations (other issues):

TCEQ 20156-A (Rev. 4-15-2004)

Forms for Biological Moniforing C-23 0B/2007



Part ill - Habitat Quality Index

Habitat Scoring Category

Parameter

Available Abundant Common Rare Absent
Instream >50% of 30-50% of 10-29.9% of <10% of
Cover subsfrate subsirate substrate substrate

favorable for
colenization and

supporis stable
habitat;

supports stable
hahitat; habitat

supports stable
habitat; lack of

fish cover; good adequate availability less | habitat is
mix cf several habitat for than desirable; obvious;
stable (not new maintenance of | subsirate substrate
fall or fransient) populations; frequently unsiable or
cover types such | may be limited disturbed or lacking
as snags, cobble, | in the number of | removed
undercut banks, different hahitat
> macrophytes types
. { .
Score ‘2 4 @ 2 1
Bottom Stable Moderately Moderately Unstable
Substrate =50% gravel or Stable Unstable <10% gravel or
Stability larger substrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or [arger subsfrate;
boulders; substrate; substrate; subsfrate is
dominant dominant dominant uniform sand,
subsfrate iype is | subsirate fype is | substrate type is | silt, clay, or
gravel or larger mix of gravel finer than bedrock
with some finer | gravel, but may
) sedimenis still be a mix of
\ sizes
Score 4 3 2 (‘I }
Number of Abundant Common Rare Absent
Riffles = Griffles 2-4 riffles 1 riffle Na riffles
To be counted,
riffles must extend
>50% the width of
the channel and he
at least as [ong as
the channel width x
Score 4 3 2 (1 )
Dimensions of :53?9.'& gluc{erate |Sjma;ll i{}be;er_\tﬂ
ool covers more ool cavers ool cavers 0 existn
Largest Paol than 50% af the approximately approximataly poaols; cml\":{J
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depth Is | less of the channel width; pockets

{ E
Scora \

>1 meter

channel width;
maximum depth Is
0.5-1 meter

N

maximum depth Is
<0.5 meter

)

2

1

Channel Flow
Status

High
Water reaches the
base of both lower

o
Moderate
Water fills =75%
of the channel; or

Low
\Water fills 25-75%
of the avallable

No Flow
Very little water

‘| in the channel

banks; < 5% of <25% of channel channel and/or and mostly
channel substrate substrate is riffle substrates present in
iz exposed exposed are mostly standing pools;
(‘17 exposed or sfream s dry
Score (?1 2 1 0
S
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Part lll - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Lifile evidence Stable Unstable Large and
(=10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.8%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small common (30- erosion or bank
<30° areas of erosion | 50%); hig failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank hanks; bank
30-39.9° angles average | angles average
{/I/ 40-60° >60°
Score 3 2 ) 1 0
Channel High Modera‘t; Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
outside areas or ar be channelized
{cut banks) and >3 moderately- | only poorly-
shallow inside defined hends defined bends
areas (point bars) | present present
present .
Score k 3 2 (1) 0
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation bufferis =20 buffer is 10.1-20 | bufferis 3-10 natural buffer is
meters i meters meters <5 meters
Score I‘SJ 2 1 0
Aesthetics of | Wilderness Nafural Area Comman Offensive
Reach Qutstanding Trees andfor Setfing Stream does
natural beauty; native Not offensive; not enhance
usually wooded vegetation are area is the aesthetics
or unpastured common; some | developed, but | of the area;
area; water development uncluttered such | cluttered;
clarity is usually evident (from as In an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may he a
water clarity turbid or dumping area;
may he slightly discolored water clarity is
furbid usually turbid
% or discolored
& 7~
Score. VY 3 (2 ] 1 0
P
Total Score | lf] -
HABITAT QUALITY INDEX
26-31 Exceptional
20-25 High
14-19  Intermediate
<13 Limited
TCES 20156-C (Rev. 4-15-2004}
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Part | - Stream Physical Characteristics

Worksheet
Observers: | Ova_\ oS lPeed) l b ZI Time: . A()>
Weather concilins: € (1, <annyg, oalyFlag clad x HNOANYY,
Strearm: |5tréam segment fjo. i "' A
Location of site: \E\'\; & S % Ir.':;gr?? of
Observed stream uses: d,('ﬂ A\ (L2 ’ P
Stream type (circle one): ~ perennial  J Gntermittent wi perennial pools
Stream hends: No. well No. maderately TG, poorly defined
deflhed defined

Aesthetles (clrcls one): (1) wilderness (2} natural (¥common (4) offensive
Channel obstructions or modifications:  \\(\\¢ | No. of riffles )
Channel flow status (clrcle one): high moderate lowr Cﬁ'ﬂ@
Riparian vegetation (%): Left Bank |Right Bank |Maximum Pool Depih:

Trees O C % |Maximum Pool Width:

Shrubs ( ")zfq 97 Notes

Grasses of forbs 7:{:' j 4 %

Cultivated flelds (ﬁ% '(‘)Q;;

Other 1Gh (%

Streaml'aquatlc vegetation:

%Ci%mc&

YEON (NS5
GNP 0NN
e\ wor
é‘J\(‘r@’ (& ac%ed)

"| Stream observations (other issues):

Lidw\gioy

Pictures (log):
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Part 1ll - Habitat Quality Index

Habitat Scoring Category

Parameter

Available Abundant Common Rare Absent

Instream >50% of 30-50% of 10-29.9% of <10% of

Cover subsirate subsirate substrate subsfrate
favorable for supports stable | supports stable | supports stable

colonization and

habitat;

hahitat; hahbitat

habitat; lack of

fish cover; good | adequate availahility less | habitat is
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | substrafe substrate
fall or fransient) populations; frequently unstable or
cover types such | may be limited disturhed or lacking
as snags, cobble, | in the number of | removed
undercut banks, different habitat
r macrophytes types
Score Z 4 3 ( 2’) 1
\.‘_j
Bottom Stable lModerately Moderately Unstable
Substrate >50% gravel or Stable Unstable <10% gravel or
Stability larger substrate; | 30-60% gravel 10-29.9% gravel | larger
gravel, cobble, or larger ar larger substrate;
boulders; substrate; substrate; substrate is
dominant dominant dominant uniform sand,
subsirate fypeis | substrate type is | subsirate type is | sili, clay, or
gravel or larger mix of gravel finer than hedrock
with some finer | gravel, but may
sediments siill be a mix of
. sizes
Score k 4 3 2 (1 )
s
Number of Abundant Common Rare Absent
Riffles = Sriffles 2-4 riffles 1 riffle Na riffles
To be counted,
riffles must extend
>50% the width of
the channel and be
atleast as long as
the channel width PN
Score 4 3 2 ( 1 }
Dimensions of ?argle llgloc{erate gmz;ll ﬁhse?tﬂ
Qol covers more 00l covers ool covers 0 eXIstn
LargeSt Pool than 50% of the approximately approximately pools; unl)?
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depthls | less of the channel width; pockets

=1 mefer

channel width;

maximum depth Is

maximum depth s | <0.5 meter
0.5-1 meter .
Score_\_ 4 3 Z (l D
o
Channel Flow High Moderate Low No Flow
Status Water reaches the | Water fills >75% Water fills 25-75% | Very little water

hase of hoth lower

of the channel; or

of the available

‘| It the channel

banks; <5% of <25% of channel | channel and/or and mostly
channel substrate substrate is riffle substrates presentin .
is exposed exposed are mostly - standing pools;
- exposed or sfream is dry
Scora l 3 /2 ‘) 1 a
L
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Part 1l - Habitat Quality Index (continued)

furbid

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Little evidence Stable Unstable Large and
(=10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion or bank | failure is (>50%) of
angles average failure; small common (30- erosion or bank
<30° areas of erosion | 50%); hig failure; raw
mostly healed potential of areas frequent
over; hank erosion during along steep
angles average | flooding; bank banks; bank
30-39,9° angles average | angles average
40-60° >60°
Score \ 3 2 f 1) 0
Channel High Moderate Low None
Sinuosity > 2 well-defined 1 well-defined <3 moderately- | Siraight
bends with deep | bend defined bends channel; may
outside areas or or he channelized
(cut banks) and = 3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
present A
Scora g 3 3 2 _ 1 (D J
Riparian Exfensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation buifer is >20 buffer is 10.1-20 | bufferis 5-10 natural buffer Is
meters meters meters <5 meters
Score l 2 3 2 1 (0)
Aestheties of | Wilderness Natural Area Commeon Offensive
Reach Qutstanding Trees andfor Setting Stream does
natural beauty; native Not offensive; not enhance
usually wooded vegefation are areais the aesthetics
or unpastured common; some | developed, but | of the area;
area; water development uncluitered such | cluitered;
clarity is usually gvident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may he a
water clarity turbid or durmping area;
may be slightly | discolored water clarity is

usually turbid
or discolored

Score \ 1 3 2 ' ( ) 0
A

Total Score

HABITAT QUALITY INDEX
26-31 Excepfiional
20-25 High

1 ediate
<13 Limited

TCEG 20156-C (Rev. 4-15-2004}
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Part | - Stream Physical Characteristics

Worksheet

obeenvers (WAL \1L.OM D‘vf A

== A0 0

Weather conditions: Qﬁc (ﬂ LA

 DAMN/S (“\rud\r Vo wwid

Stream:

Isream segment no.

Location of site: \,\ 62(_:_) H Langl_fh of
reach:
Observed stream uses: ('\V(L’\\(\ 0 {h; J s

Stream type (circle one):  perennial Jor C intermittent w/ perennial pfig_,)
Stream bends: Ne, well No. moderately No. poorly defined
deflned defined

Aesthetles (circle cne): {1) wilderness

{4) offensive

{2) natural Cf) uom?n‘)

Yorie ok
Tf&\@ax{
CC\T\“CM 5
S, Au Mm\gJ
blwsTew

Site map: (attached)

"| Stream observations (other issues):

qvaxpmhm

Channel ebstructions or medifications: {\"\/1 £, [No-offiffles ™)
Channel flow status (circle one): igh 7  moderate low no flow
Ripafian vegetation (%): | Left Bank —|Right Bank |Maximum Pool Depth:
Trees ’LO Z‘;_ 7 | Maximurm Pool Width:
Shrubs T0% ;:% (}2 Notes
Grasses of forbs (nfﬁf D\ nf ( )\_\ h
Cultivated flelds (’j, % 7 O\’(\L) 1V (»’m d
Sl ot hwidenivg v

‘{\\!'\ | st oo

i saw\pi\v\z%
g coxvwan 40

NG chpenf Was
Pictures (log): 0\}\ d 026 A
Juonw 16

N 0 fumwwi”/

Uj\% ¥ ‘JM’

WP
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Part lll - Habitat Quality Index

Habitat Scoring Category
Parameter
Available Abundant Common Rare Absent
Instream >50% of 30-50% of 10-29.9% of <10% of
Cover substrale substrate substrate substraie
favorable for supports stable sugports sfable | supports stable
colonization and | habitai; habitat; habitat | habitai; lack of
fish cover; good adequaie availability less | habitat is
mix of several habitat for than desirable; obvious;
stable (not new maintenance of | subsirate substrate
fall or fransient) populations; frequently unsiable or
cover types such | may be limited disturbed or lacking
as snags, cobble, | in the number of | removed
undercut banks, different habitat
macroph’ges types
Score ( 4 ) 3 2 1
Bottom Stable — Moderately Moderately Unstable
Substrate >50% gravel or Stahle Unstable <10% gravel or
Stability larger substrate; | 30-50% gravel 10-29.9% gravel | larger
gravel, cobble, or larger or larger subsirate;
boulders; subsirate; substrate; subsfrate is
dominant dominant dominant unifarm sand,
substrate iype is | substrate type is | substrate type is | silt, clay, or
gravel or larger mix of gravel finer than bedrock
with some finer | gravel, but may
sediments still be a mix of
sizes
Fat
Score \ A4 3 ? (ﬂ
Number of Abundant Common Rare Absen
Riffles > 5riffles 2-4 riffles 1 riffle No riffles
To be counted,
riffles must extend
>50% the width of
the channel and be
at least as long as
the channel width ~
Score 4 3 - ( )
Dimensions of | Large Moderate Smail Absen‘f'!
Largest Pool Pool covers more Pcol covers Pouol covers No existing
? than 50% of the approximately approximately pools; only
channel width; 50% or slightly 25% of the shallow auxiliary
maximum depth Is | less of the channel width; pockets

=1 meter

channel width;

maximum depth Is

maximum depth s | <0.5 meler
\ 0.5-1 meter
Score 4 3 2 (1 T
Channel Flow High Moderate Low No Flo

Status

Water reaches the
base of both lower

Water fills >75%
of the channel; or

Water fills 25-75%
of the available

Vary litfle water

‘| in the channel

banks; < 5% of <25% of channel channel and/or and mostly
channel subsfrate supstrate is riffle substrates presentin
is exposed exposed are mostly standing pools;
exposed% or sfream is dry
Score \ 3 2 / 1] 8]
N L
Forms for Blological Monitoring c-27 06/2007




Part Il - Habitat Quality Index (continued)

Habitat Scoring Category
Parameter
Bank Stability | Stable Moderately Moderately Unstable
Lifile evidence Stable Unstable Large and
(<10%) of Some evidence | Evidence of frequent
erosion or bank (10-29.9%) of erosion or bank | evidence
failure; bank erosion of bank | failure is (>50%) of
angles average failure; small comimon (30- erosion or bank
<30° areas of erosion | 50%j; hig failure; raw
mostly healed potential of areas frequent
over; bank erosion during along steep
angles average | flooding; bank banks; bank
-39.9° angles average | angles average
i 40-80° . >60"
Score l 3 2 ( 1 5 a
Channel High Moderate Low None
Sinuosity > 2 well-definad 1 well-defined <3 moderately- | Straight
bends with deep | bend defined bends channel; may
outside areas ar or be channelized
(cut banks) and >3 moderately- | only poorly-
shallow inside defined bends defined bends
areas (point bars) | present present
present
2 i
Score 3 (\1‘2/ ) ) 1 0
Riparian Extensive Wide Moderate Narrow
Buffer Width of natural Width of natural | Width of natural | Width of
Vegetation bufferis >20 buffer Is 10.1-20 | buffer is 5-10 natural buffer is
i meters meters meters <5 meters
Score & 3 2 ( ‘) 0
Aesthetics of | Wilderness Natural Area Common Offensive
Reach Outstanding Trees and/or Setting Stream does
natural beauty; native Not offensive; not enhance
usually wooded vegetation are areais the zesthetics
or unpastured common; some | developed, but | of the area;
area; waler development uncluttered such | cluttered;
clarity is usually evident (from as in an urban highly
exceptional fields, pastures, | park; water developed;
dwellings); clarity may be may be a
water clarity turbid or dumping area;
may be slightly | discolored water clarity is
turbid usuzally turbid
(/L or discolored
Score 3 {i\ 1 0
Total Score !‘:_‘ bl
HABITAT QUALITY INDEX
26-31 Exceptional
=25  High
14~= Intermedia
< imited
TCE® 20156-C (Rev. 4-15-2004}
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Part | - Stream Physical Characteristics
Worksheet
i.

L

Page1of

Observers: &

Weather conditions: (cTy ‘U\\‘\\/\\\] 1\ 4

M WA

' ) 1A 4A
Stream: T 'rstheam'se'gﬁ'leht g - = } f

Location of site: e Length of
WQS 4 reach:

Observed stream uses: ' ir\%ﬂ e

Siream fype (circle one): erennial > ] or intermittent w/ perennial pools

Stream bhends; No. well No. moderately No. poorly deflned
defined dafined |

Aesthetlcs (clrcle one); (1) wilderness _ (2) niataral @ (4 offensive

Channel ehstructions or modifications: /?\\ [ | No. of fiffles

Channel flow sfatus (clrcle one): high ] (mdflerat low no flow
Riparian vegetation (%) |Left Bank “jRightBanj |Maximum Pool Depth:

Trees Maximuim Pool Width:

Shrubs Notes

o ConLke hank's
Other \ O V(Y. \ L. - /
Stream/aquatic vegetation: ! OT6 C'%, ’Z‘! e i

Yo a0 aYaiss g

JosoN g\
WWWNKF ﬂ

Site map: (attached) . Pictures (log):

'| Stream observations (other issues):

Dl s o

3
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Part 1l - Habitat Quality Index

Habitat Scoring Category
Parameter
Available Abundant Common Rare Absent
Instream >50% of 30-50% of 10-29.9% of <10% of
Cover substrate substrale substrate substrate
favorable for supports stable | supports stable | supports stable
colonization and | habitai; habitat; habitat | habitat; 