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requirements contained in this quality assurance project plan and any amendments or revisions of 
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A3 Distrilmlion !List 

The Lead NPS QA Specialist will provide original versions of this project plan and any 
amendments or revisions of this plan to the TCEQ NPS Project Manager and the Aransas County 
Project Manager. The TCEQ NPS Project Manager will provide copies to the TCEQ Data 
Management and Analysis Team Leader and EPA Project Officer within two weeks of approval. 
The TCEQ NPS Project Manager will document receipt of the plan and maintain this 
documentation as part of the project's quality assurance records. This documentation will be 
available for review. 

Texas Commissiorn on Environmental Quality 
PO Box 13087 
MC-234 
Austin, 1rX 78711-3087 

Nancy Ragland, Team Leader 
Data Management and Analysis 
(512) 239-6546 

U.S. Envinmmental Protection Agency Region6 
State/Tribal Section 
1445 Ross Averme 
Suite # 1200 
Jl)allas, 'fX 75202-2733 

Leslie Rauscher, Project Officer 
(214) 665-2773 

Aransas County will provide copies of this project plan and any amendments or revisions of this 
plan to each project participant defined in the list below. Aransas County will document receipt 
of the plan by each participant and maintain this docmnentation as part ofthe project's quality 
assurance records. This documentation will be available for review. 

Awansas Coumty 
1931 FM 2Jl65 
Rockport, Texas 78382 

David J. Reid, P.E. 
Project Manager and QAO 
(361)790-0152 

NEI 
4501 Golliillar 
Corpus Christi, 1rX 784U 
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Craig B. Thompson, P .E. 
NEI Project Manager 
(361) 814-9900 

David E. Sullivan, CEP 
NEI Monitoring QAO 
(361) 814-9900 

Sandi Hart, CEP 
NEI Field Supervisor 
(361) 814-9900 

LDP 
2115 Chantilly Ln 
Houston, TX 77018 

Linda D. Pechacek, P.E. 
LDP Project Manager and Modeling QAO 
(832) 489-9928 

ACR,LLC 
184 Tollgate Branch 
Longwood, FL 32750 

A. Charles Rowney, Ph.D., D. WRE 
ACR Analytical and Teclmical Assistance 
( 407)970-8744 

The Grant Connection 
916 E. Cedar St 
Rockport TX 78382 

Greg Harlan 
Aransas County Data and Project Coordinator 
(361 )790-0002 

TestAmerica Corpus Christi 
1733 N. Padre Island Drive 
Corpus Christi, TX 78408 

Tim Kellogg, Laboratory Director 
(3 61) 289-2673 

Corrina Hoyle, Laboratory QAO 
(361) 289-2673, 
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U§T OF ACRONYM§ 

ACND Aransas County Navigation District 

ACR ACR,LLC 

ACSMP Aransas County Regional Stormwater Management Plan 

AWRL Ambient Water Reporting Limit 

BMP Best Management Practice 

CAP Corrective Action Plan 

coc Chain of Custody 

CWA Clean Water Act 

DO Dissolved Oxygen 

DOC Demonstration of Capability 

DMP Data Management Plan 

DMRG Data Management Reference Guide 

DM&A Data Management and Analysis 

DQO Data Quality Objective 

EPA Envirolllllental Protection Agency 

GIS Geographic Infonnation System 

GPS Global Positioning System 

IT Information Technology 

LCS Laboratory Control Sample 

LCSD Laboratory Control Sample Duplicate 

LDP LDP Consultants Inc. 

LOD Limit of Detection 

LOQ Limit of Quantitation 

MA-NERR Mission Aransas National Estuarine Resemch Reserve 

MS Matrix Spike 

MS4 Municipal Separate Storm Sewer System 

NEI Naismith Engineering Inc. 

NELAC 
National Environmental Laboratory Accreditation 
Conference 

NPDES National Pollutant Discharge Elimination System 

NPS Nonpoint Source 

PM Project Manager 

PO Project Officer 



QA/QC 

QAM 

QAO 

QAPP 

QAS 

QM 

QMP 
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Quality Assurance/Quality Control 

Quality Assurance Manual 

Quality Assurance Officer 

Quality Assurance Project Plan 

Quality Assurance Specialist 

Quality Manuals 

Quality Management Plan 

QUALHYMO Quality Hydrologic Model 

RPD Relative Percent Difference 

SLOC Station Location 

SOP Standard Operating Procedure 

SWQM Surface Water Quality Monitoring 

SWQMIS Surface Water Quality Monitoring Information System 

TCEQ Texas Commission on Environmental Quality 

TMDL Texas Maximum Daily Load 

TSS Total Suspended Solids 

TSWQS Texas Surface Water Quality Standards 

WERF Water Environment Research Foundation 

WQI Water Quality Inventory 

WWTP Waste Water Treatment Plant 
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Texas <Commissiollll 011 Envirollllmental Quality (T<CEQ) 

Field Opemtiams Suppoli"t mvision 

Kyle Girten 
Lead! NlP§ QA Specialist 
Assists the TCEQ Project Manager in QA related issues. Serves on pla1111ing team for NPS 
projects. Participates in the pla1111ing, development, approval, implementation, and maintenance of 
the QAPP. Determines conformance with program quality system requirements. Coordinates or 
performs audits, as deemed necessmy and using a wide variety of assessment guidelines and tools. 
Provides a point of contact at the TCEQ to resolve QA issues. Recommends to TCEQ 
management that work be stopped in order to safe guard project and programmatic objectives, 
worker safety, public health, or environmental protection. 

Water Qmaiity ll'lamming J[]Jivision 

Kerry Niemann, Team Leadlew 
Nll'§ ll'l'ogmm 
Responsible for management and oversight of the TCEQ NPS Program. Oversees the 
development of QA guidance for the NPS program to be sure it is within pertinent frameworks of 
the TCEQ. Monitors the effectiveness of the program quality system. Reviews and approves all 
NPS projects, internal QA audits, corrective actions, reports, work plm1s, a11d contracts. Ensures 
NPS personnel are fully trained and adequately staffed. 

JelflfFostell', Nll'§ lPll'o,ject Manager 
NPS Plt'ogram 
Maintains a thorough lmowledge of work activities, commitments, deliverables, and time frames 
associated with projects. Develops lines of communication and working relationships between the 
contractor, the TCEQ, and the EPA. Tracks deliverables to ensure that tasks are completed as 
specified in the contract. Responsible for ensuring that the project deliverables are submitted on 
time and are of acceptable quality and quantity to achieve project objectives. Serves on planning 
team for NPS projects. Participates in the development, approval, implementation, and 
maintenance of the QAPP. Assists the TCEQ QAS in teclmical review of the QAPP. Responsible 
for verifying that tl1e QAPP is followed by the contractor. 

Anju <Cinalise 
NP§ Quality Assurance Specialist 
Assists Lead QAS with NPS QA management. Serves as liaison between NPS management and 
Agency QA management. Responsible for NPS guidance development related to program quality 
assurance. Serves on pla1111ing team for NPS projects. Participates in the development, approval, 
implementation, and maintenance of the QAPP. 
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Texas Commission on Environmental Quality (TCEQ) 
Rebecca Ross 
NPS Data Manager 
Responsible for coordination and tracking of NPS data sets from initial submittal through NPS 
Project Manager review and approval. Ensures that data is reported following instructions in the 
Surface Water Quality Monitoring Data Management Reference Guide (January 2012, or most 
current version). R= automated data validation checks in SWQMIS and coordinates data 
verification and error correction with NPS Project Managers' data review. Generates SWQMIS 
summary reports to assist NPS Project Managers' data reviews. Provides training and guidance to 
NPS and Planning Agencies on technical data issues. Reviews QAPPs for valid stream monitoring 
stations. Checks validity of parameter codes, submitting entity code(s), collecting entity code(s), 
and monitoring type code(s). Develops and maintains data management-related standard operating 
procedures for NPS data management. Serves on planning team for NPS projects. 

Aransas County 

David J. Reid, P.E. 
Aransas County Project Manager 
Responsible for ensuring tasks and other requirements in the contract are executed on time and are 
of acceptable quality. Monitors and assesses the quality of work. Coordinates attendance at 
conference calls, training, meetings, and related project activities with the TCEQ. Meets with 
NEI staff throughout project as needed to oversee project. 

Test America- Corpus Christi 

Tim Kellogg 
Laboratory Director 
Responsible for supervision of laboratory personnel involved in generating analytical data for this 
project. Responsible for ensuring that laboratory persmmel involved in generating analytical data 
have adequate training and a thorough knowledge of the QAPP and all SOPs specific to the 
analyses or task performed and/or supervised by the laboratory. Responsible for oversight of all 
operations, ensuring that all QA/QC requirements are met, and documentation related to the 
analysis is completely and accurately reported as related to laboratory tasks. Enforces corrective 
action, as required. Develops and facilitates monitoring systems audits as related to laboratory 
tasks. 

Corrina Hoyle 
Laboratory QAO 
Monitors the implementation of the QAM and the QAPP within the laboratory to ensure complete 
compliance with QA objectives as defined by the contract and in the QAPP as related to laboratory 
tasks. Conducts internal audits to identify potential problems and ensure compliance with written 
SOPs. Responsible for supervising and verifying all aspects of the QA/QC in the laboratory. 
Performs validation and verification of data before the report is sent to the contractor. Insures that 
all QA reviews are conducted in a timely manner from real-time review at the bench during 
analysis to final pass-otl' of data to the QA officer. 
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The Gnurtt Connection 
Greg HaJrlan 
AraRltsas Cmmty llliata Manage1· 
Responsible for the transfer of data to the TCEQ. Oversees data reporting for the study. Transfers 
data to TCEQ. Responsible for transferring data to the TCEQ in the Event/Result file format 
specified in the DMRG. Ensmes data are submitted according to workplan specifications. 
Provides the point of contact for the TCEQ Data Manager to resolve issues related to the data. 

Naismith Engineerilllg, Inc. (NEI) 
Craig R. 'JI'homJilson, JP>.E. 
NEI Pmject MOlllllager 
Responsible for ensuring tasks and other requirements on the contractor side are executed on time 
and are of acceptable quality. Monitors and assesses the quality of work. Provides input on model 
selection and implementation. Notifies Aransas County Project Manager of circumstances that 
may adversely affect quality of data derived. Meets with TCEQ, Aransas County, LDP and ACR, 
staff as needed. Coordinates development and implementation ofQA program. 

])avid E. Slllllllivall (CEll") 
NEI Q111ality Assl!llnmce Officer (Monitoring QAO) 
Responsible for writing and maintaining the QAPP. Responsible for maintaining written records of 
sub-tier conm1itment to requirements specified in the QAPP. Responsible for maintaining records 
of QAPP distribution, including appendices and amendments. Responsible for identifYing, 
receiving and maintaining project quality assurance records. Responsible for coordinating with 
Aransas County QAO and TCEQ QAS to resolve QA related issues. Notifies the NEI Project 
Manager and TCEQ Project Manager of pmiicular circumstances which may adversely affect the 
quality of data. 

Sandi Hart (CEll") 
NEI F.iei!ll Slll]ilCJrVisor 
Responsible for supervising all aspects of the sa111pling and measurement of smface waters and 
other parameters in the field. Responsible for the acquisition of water sa111ples and field data 
measurements in a timely malll1er that meet the quality objectives specified in Section A 7 (Table 
A.l), as well as the requirements of Sections Bl through B8. Responsible for field scheduling, 
staffing, a11d ensuring that staff is appropriately trained as specified in Sections A6 and AS. 

LDP 
Linda IDl. ll'echacelk, lP' .E 
LDP Project Ma11age1" :md Modeling QAO 
Ensmes project oversight on contxactor side is consistent with QAPP requirements as related to the 
Modeling QAPP and communicates project status to NEI Project Manager and NEI Monitoring 
QAO. Provides input on model selection and implementation. Notifies the NEI Project Manager 
a11d/or the NEI Monitoring QAO of circumstances that may adversely affect the quality of data 
derived from the modeling efforts. Helps coordinate plmming activities a11d works with other 
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project team members. Responsible for the ensuring that proper methods and protocols are 
followed for all LDP and ACR activities related to this effort. Manages production of final 
Modeling results, meets with NEI, Aransas County, TCEQ and ACR staff as needed. 

ACR 
Analytical ami! 'fecllmicall Support 
Clbuulles Rowney, PIJ..][JI., RWRE (L][JIIP' Associate I ACR) 
Analytical amll 'fec!J.nical Support, QUALHYMO Model 
Responsible for ensuring that selected model is employed in a manner that is technically valid and 
consistent with its intended purpose and capabilities. . Coordinates and maintains records of data 
verification and validation carried out by ACR and/or LDP. Oversees interpolation of flow data, 
preparation of data for model, calibration and validation procedures, and all water quality data, 
grolllldwater data, infillmmeter data, and meteorological observations to be used in the 
QUALHYMO Model. 

U.S. EPA RegiOJm 6 
Leslie Ral!sc!J.er 
EPA Project Officer 
Responsible for managing the CW A Section 319 funded grant on the behalf on EPA. Assists the 
TCEQ in approving projects that are consistent with the management goals designated under the 
State's NPS management plan and meet federal guidance. Coordinates the review of project 
workplans, draft deliverables, and works with the State in making these items approvable. Meets 
with the State at least semi-annually to evaluate the progress of each project and when conditions 
permit, participate in a site visit on the project. Fosters commm1ication within EPA by updating 
management and others, both verbally and in writing, on the progress of the State's program and on 
other issues as they arise. Assists the regional NPS coordinator in tracking a State's annual 
progress in its management of the NPS program. Assists in grant close-out procedures ensuring all 
deliverables have been satisfied prior to closing a grant. 
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FliGllJRE A4.L ORGANIZATION ICHAR'f ·· UNES OIF ICOMMlJNIICA'fiON 

Leslie Rauscher 
U.S. EPA Region 6 

Project Officer 

II 
Kerry Niemann 

TCEQNPS 
Team Leader 

Kyle Girten I LeadNPS QA 
Specialist Jeff Foster Rebecca Ross 

------------------ r-- --- TCEQ NPS Project -- -- NPS Data Manager 

Anju Chalise Manager . 
NPS 

i QA Specialist 

Greg Harlan 
David J. Reid, P.E. Aransas County Data 

Aransas County Management and 
Project Manager Project Coordinator 

/ i 

"' ! 

"' Dave Sullivan 

Craig B. Thompson, P.E. NEI Monitoring QAO 

NEI Project Manager 
I 

n 
n 

Linda D. Pechacek, P.E. 
Sandi Hart LDP Project Manager and 

Con-ina Hoyle NEI Field Supervisor Modeling QAO 
TestAmerica Corpus Christi Monitoring and Analysis - -- Analytical and Technical Support 

LabQAO. Smface Water Quality and 
and Groundwater Data A. Charles Rowney, Ph.D.,D.WRE 

Collection LDP/ACR, Analytical and 
Technical Support, Modeling Data 

Lines of Management 
Lines of Communication = .,..., """' """ 
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A5 Probllem Definill:ion/Ba.ckgwmllni!ll 
BACK<GR01JNJ[]l 

Tule Creek watershed is a 2,340-acre watershed that canies both stormwater drainage and sewage 
effluents into Little Bay. The creek drains areas of the City of Rockport, the Town of Fulton, and 
areas of Aransas County outside the jurisdiction of either municipality (See Appendix B-Area 
Location Map). Water quality studies have been previously conducted to determine the extent of 
problems witl1in the surrounding Aransas County, and the City of Rockport's Water Quality 
Committee has several years' data documenting the decline in water quality in Little Bay. The 
studies indicated high levels of nitrogen loading from land-based activities, reduced salinity due to 
storm water outflows (exacerbated by poor water exchange with Aransas Bay), and persistent 
eutrophication problems surrounding algal blooms. Little Bay has also experienced declines in the 
once extensive beds of submerged seagrasses and the west side of the Live Oalc Peninsula, sections 
of Copano Bay and Port Bay have been closed to oystering due to localized water pollution 
problems. Fishing is less productive, and winter flocks of waterfowl have declined in numbers and 
diversity in recent years. 

Aransas County, along with the City of Rockport, ACND, and the Town of Fulton have 
cooperatively developed a regional stormwater master plan, the Aransas County Regional 
Stormwater Management Plan (ACSMP). The ACSMP includes implementing stormwater 
controls within the priority Tnle Creek watershed as well as other programs and projects county­
wide. The plan's approach is to integrate stormwater quantity and quality concerns with ecological 
habitat considerations to help guide land development, construction, and stonnwater nmoff 
requirements county-wide. The proposed Tule Creek Stormwater BMP Improvement Projects 
(hereinafter Tule Creek Project) will help address stormwater issues involving the priority Little 
Bay and decrease the discharge of sediment and pollutant-clad sediments transported into Little 
Bay while helping to preserve the ecological integrity of the creek system. 

The proposed Tule Creek Stom1water BMP Projects were developed through the ACSMP process 
to satisfy the objective of implementing stormwater BMP projects that can help reduce stmmwater 
pollutants entering important natural resources such as Little Bay. 

This QAPP is reviewed by the TCEQ to help ensure that data generated for the purpose described 
above are scientifically valid and legally defensible. This process will ensure that all data 
submitted to SWQMIS have been collected and analyzed in a way iliat guamntees tl1eir reliability 
and therefore can be used in programs deemed appropriate by the TCEQ. 

PROBLEM ll>EFINUION 
At present, Tule Creek experiences severe erosion, high rates of sediment transport and periods of 
stagnation. Sediments and non-point source pollutants associated with fme sediment arc a primmy 
pollutant of concem found in Tule Creek and discharged to Little Bay. The sediment carried by 
runoff can be reduced tlnough implementation of stormwater BMPs. The proposed sediment trap 
is an in-line treatment device intended to reduce some of the transported sediment from reaching 
Little Bay. Other storm water BMPs upstream of the proposed sediment trap along ilie Upper Tule 
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Creek West combined with the sediment trap will help control the erosion and sediment 
discharging to Little Bay. 

Al6 Pro]ed/Tawk Descldptimll 
The ultimate goal of the monitoring described in this QAPP is to integrate monitoring efforts for 
the County's 2009 and 2011 TCEQ Nonpoint Source Grant BMP stormwater projects for tl1e Tule 
Creek Watershed. Additionally, it will provide data to be utilized in a modeling effort described in 
a separate Modeling QAPP titled "West 'funle Oreek Sediment 'fup Polllldl and Habitat 
Enhancement Qm1llity Assurance Project Plan for Modeling." 

The County's 2009 Nonpoint Source grant provided for constmction of a sediment trap and habitat 
enhancement project at the West Tule Creek area downstream from the Upper Tule Creek West 
project area. The Upper Tule Creek West project area (Phase 1) provided by the County's 2011 
Nonpoint Source grant, is an improved earthen drainage ditch with steep and banen slopes tlmt has 
been modified over the years, including filling and ditch excavating of various areas as well as 
pipe-type culverts. The restoration of this area with storm water BMPs will provide a range of 
control benefits and improved stormwater quality and habitat. 

The Upper Tule Creek West extends from the City of Rockport Wastewater Treatment Plant to the 
Tule Lake West area. The western bank of the project section has not been cleared or maintained 
and cnrrently contains native riparian vegetation. The creek, and especially the east bank, is 
experiencing significant erosion during rainfall events. Alternatives to be evaluated will involve 
varying degrees of widening and re-sloping; some altematives may not involve any widening or 
re-sloping, such as earth retention systems, liners, gabions, or combinations of teclmiques, 
materials and strategies. 

Several analyses will be conducted to evaluate various aspects of the sediment trap behavior. The 
main requirement is to assess sediment buildup and control in tl1e sediment trap using the 
QUALHYMO model (covered under a separate QAPP). Key data to be inputted in the 
QUAL YMO 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. In addition, a general qualitative review of stream and habitat quality 
indicators and physical observations along tl1e creek will be perf01med. 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. 

The stream and habitat quality indicators collected in the program outlined in this QAPP will not 
provide definitive baseline or plam1ing data, but is intended to provide insight responding to 
questions identified during local connnunity 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 may help 
identif'y gross non-point source contributions that could potentially influence downstream 
conditions, and will provide general habitat characterization information during and after 
construction to help identifY habitat eullancements from invasive plant removal and 
implementation of the BMP improvements. The local connnunity also had questions involving the 
need to avoid undesirable water quality conditions as a result of implementing the proposed 
storrnwater BMP improvements. In particular, tl1e question involved the construction of the 
proposed in-line sediment trap and the avoidance of stagnant water conditions in the sediment trap 
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that could get washed downstream to Little Bay during a flood or 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 
Wastewater Treatment Plant (WWTP) discharges to Tule Creek upstream of tl1e proposed in-line 
sediment trap facility. During extreme d1y weailier conditions as experienced in 2011, a significant 
portion of ilie treatment plant's effluent was diverted to the Rockport golf course for iiTigation 
purposes. Given iliese 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 
inunediately adjacent to major ontfalls, and tl1e appearance of fine sediment deposits within the 
creek bed. 

As a precaution, given these lingering local concerns and the existence of evidence iliat Tule Creek 
can demonstrate water quality degradation; the following stream water and habitat quality 
indicators were incorporated into tl1e storm water monitoring program at a screening level: 

@ Total Suspended Solids (TSS) and Turbidity 
G pH, Temperature, Conductivity 
® Dissolved Oxygen (DO) 
@ Oil m1d Grease 
~ Physical Characteristics of Tule Creek and BMP Improvement Area 
"' Habitat Characteristics of Tule Creek m1d BMP Improvement Area 

The City of Rockport and ilie Rockport Water Quality Committee collects nutrient samples ofTule 
Creek and Little Bay, on a periodic basis to help better understand nutrient related effects on Little 
Bay. However, stream ±low and nutrient loading are not being measured through the City 
smnpling effort. Since certain data is being collected under this QAPP that can benefit ilie City 
sampling program, an attempt will be made to coordinate the City sampling program with the 
sampling described in this QAPP. There are three (3) Rockport Water Quality Committee's 
smnpling sites that coi!1cide witl1 this project's stremn sampling sites. It should be noted that the 
City is constructing modifications to the WWTP to reduce nutrients in the effluent. 

It is noted tl1at the data to be acquired under this QAPP is not being collected on behalf of a 
regulatory required program such as the Total Maximum Daily Load (TMDL) Program, 
Stormwater Permit Progrmn, Clean Rivers Program, and for WWTP permit requirements. 

The TCEQ Suiface Water Quality Monitoring Procedure, Volume I and Volume 2 (most recent 
version) were also generally reviewed as a guideline for addressing these other stremn water and 
habitat quality indicators in the Monitoring QAPP. The Texas Snrface Water Quality Standards 
(Appendix A) and the 2010 Guidance for Assessing m1d 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 m·e 
unclassified, and aquatic life nses are not being assessed as part of this project. 

The purpose of the project is to assess the sediment trap and BMP performance of ilie proposed 
Tnle Creek Stormwater BMP Projects and to detennine ilie need and basis for improvements to the 
BMPs. In addition, iliis project will identify the potential for non-point source contributions and 
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address concerns regarding the potential water quality conditions. The overall monitoring plan 
follows. 

I. Monitoring initiated with the 2009 grant will address the West Tule Creek Project post­
construction conditions and the 2011 grant will address conditions before and after 
construction of the Upper Tule Creek West Project. 

2. Monitoring will be perfonned at six (6) locations to assess sediment loading when 
assessing the performance of the West Tule Creek Project and Upper Tule Creek West 
Project. This assessment will be conducted with and without the Upper Tule Creek West 
BMPs (Phase 1). 

3. Eight (8) total representative sampling events will be attempted to represent four (4) 
baseline dry and four (wet) wet weather stom1water conditions. 

4. A discrete grab sample will be collected and analyzed for TSS, turbidity, and oil and 
grease. A multi-parameter probe will be used to collect data for pH, specific conductivity, 
and temperature. A DO meter will be used to collect dissolved oxygen readings. 

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

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

7. Six piezometers will be constrncted along Tule Creek: tluee piezometers on the west side 
and three piezometers on the east side. Water levels at the wells will be measured and used 
in the QUALHYYMO model (cover under separate modeling QAPP). 

8. TSS, infiltration rate, and piezometer data will be input into the QUALHYMO model 
(covered by separate modeling QAPP). 

Appendix C provides the Work Plan Tasks and Schedule associated with this QAPP. Appendix D, 
Map of Monitoring Sites, contains a map of the san1pling station locations used to provide data 
inputs into the QUALHYMO model (QUALHYMO model covered under separate modeling 
QAPP). The tasks listed in Appendix C and the following descriptions are tl10se relevant to the 
scope of this QAPP. See Section B1 for monitoring to be conducted under this QAPP. 

Pll'ojec~ '!'ask 1'imeline 
See Appendix C, Work Plan Tasks and Schedule. 

Revisiollls to the QAPP 
Until the work described is completed, iliis QAPP shall be reissued annually on the am1iversary 
date, or revised and reissued prior to any significm1t changes being made in activities, whichever is 
sooner. Reissuances and mmual updates must be submitted to the TCEQ for approval at least 90 
days before tl1e last approved version has expired. If the QAPP expires, ilie QAPP is longer in 
effect and ilie work covered by the QAPP must be halted. If the entire QAPP is current, valid, and 
accurately reflects tl1e project goals and the organization's policy, fue mmual re-issuance may be 
done by a certification that ilie plan is current. This can be accomplished by submitting a cover 
letter stating the status of tl1e QAPP and a copy of new, signed approval pages for the QAPP. If 
the QAPP needs to be updated to incorporate amendments made earlier in the year or to 
incorporate new changes, a full annual update is required. This is accomplished by submitting a 
cover letter, a document detailing changes made, and a full copy of the updated QAPP (including 
signature pages). 
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Amerllllmernts 
Amendments to the QAPP may be necessary to reflect changes in project organization, tasks, 
schedules, objectives, and methods; address deficiencies and nonconformance; improve 
operational efficiency; and/or accommodate unique or m1anticipated circumstances. Requests for 
amendments are directed from the contractor Project Manager to the TCEQ Project Manager in 
writing using the QAPP Amendment shell. The changes are effective immediately upon approval 
by the TCEQ NPS Project Manager and Quality Assurance Specialist, or their designees, and the 
EPA Project Officer (if necessary). 

Amendments to the QAPP and the reasons for the changes will be documented, and fiJll copies of 
amendments will be forwarded-to all persons on the QAPP distribution list by the Contractor 
QAO. Amendments shall be reviewed, approved, and incorporated into a revised QAPP during the 
armual revision process or within 120 days of the initial approval in cases of significant changes. 

A 7 Qual!Jity Objectives alllld Cn-itelria 
Only data collected that have a valid parameter code in Table A7.1 will be stored in SWQMIS. 
Any parameters listed in Table A 7.1 that do not have a valid TCEQ parameter code assigned will 
not be stored in SWQMIS. 

Quantitative and qualitative information regarding measurement data needed to assess sediment 
trap performance and stream water quality indicators are provided below. 

TABLE A7.1 MEASUREMENT PERFORMANCE Sl'ECIFXCATWNS FOR .BMIP 
EFFECTIVENESS MONUOJlUNG (QlJALIIYMO) 

BIAS 
PARAMETER UNITS MATRIX METHOD PARAMETER AWHL* Limit of Hecovel'y I' RECISION %Rec. Completeness 

(LAB) CODE Qu:mtitatlon atLOQ (RPD of ofLCS {%) 
(LOQ) (%) LCSILCSD) 

TSS 'Residue, Total mg/L Water SM2540D 00530 4 3 80-120 20 oo->•o 90 
Nonfil!rable' LAB 
Infiltration rate cm/s Soil ModifiedASTM NA NA NA NA NA "" NA 

(infiltrometer) FIELD 3385-09 

Stream Flow Estimate efs Water sample station flow 74069 NA NA NA NA NA NA 

FJELD estimates 

TABLE A7 2 §TJREAM WATER. QUALUY INDICATORS 
BIAS 

Parameter Units Matrix Method Parameter AWRL* Limit of Recovery PRECISION %Rcc.of Completeness 
Code Quantitatiou atWQ (RPD of LCS (%) (LAB) (LOQ) (%) LCSILCSD) 

pH pH/units Water TCEQSOP 00400 NA NA NA NA NA 90 

FIELD 

DO rng!L Water TCEQ SOP 00300 NA NA NA NA NA 90 

FIEtD 

specific uS/em Water TCEQ SOP 00094 NA NA NA NA NA 90 
conductance FIELD 

Oil and Grease mg!L Water EPA J664A 00556 NA 5 mg/1 NA NA NA 90 

LAB 
Temperature c Water TCEQ SOP 00010 NA NA NA NA NA 90 

FIELD 

Turbidity NIU Water SM J80.l 82079 NA lNTU NA NA NA NA 
LAB 



Water Depth 

Water Velocity 
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meters Water TCEQ SOP 82903 NA NA NA NA NA 90 

FIELD 
,,, Water TCEQ SOP NA NA NA NA NA 90 

FIELD 

*the most up-to date A WRL is located at h!!n:://www.tccq slalc.tx.us/compliancclmonitorilH!Inpslgrants(NPS-OAPP html 

References: US EPA Methods for Chemical Analysis of Water and Wastewater, Manual #EPA-600/4-79-020. 
American Public Health Association, American Water Works Association and Water Environment Federation, 
Standard Methods for the Examination qf Water and Waste Watel', 20th Ed., TCEQ SOP is taken from the Texas 
Commission on Enviromnental Quality Smface Water Quality Monitol'ing Procedures, Volume 1, Octobel' 2008 
(or most l'ecent version). 

Precision 
Precision is the degree to which a set of observations or measurements of the same property, 
obtained under similar conditions, conform to themselves. It is a measure of agreement among 
replicate measurements of the same property, under prescribed similar conditions, and is an 
indication of random error. 

Field sample splits are used to assess the variability of sample handling, preservation, and storage, 
as well as the analytical process, and are prepared by splitting samples in the field. Control limits 
for field sample splits are defined in Section B5. However, no field sample will be split in the field 
for this project. 

Laboratory precision is assessed by comparing replicate analyses of laboratory control samples in 
the sample matrix (e.g. deionized water, sand, commercially available tissue) or sample/duplicate 
pairs in the case of bacterial analysis. Precision results are compared against measurement 
performance specifications and used during evaluation of analytical performance. Program­
defined measurement performance specifications for precision are defined in Table A 7 .1. 

Bias 
Bias is a statistical measurement of correctness and includes multiple components of systematic 
error. A measurement is considered unbiased when the value reported does not differ from the true 
value. Bias is determined through the analysis of laboratory control samples and LOQ Check 
Standards prepared with verified and known amounts of all target analytes in the sample matrix 
(e.g. deionized water, sand, commercially available tissue) and by calculating percent recovery. 
Results are compared against measurement performance specifications and used during evaluation 
of analytical performance. Program-defined measurement performance specifications for bias are 
specified in Table A7.l. 

Representativeness 
Data collected under this project will be considered representative of ambient water quality for 
dry/low flow sampling conditions ru1d of stonnwater (high flow) during wet/nmoff conditions. 
Representativeness is a measure of how accurately a monitoring program reflects the aetna! water 
quality conditions typical of receiving waters. The representativeness of the data is dependent on 
I) the sampling locations, 2) the number of samples collected, 3) the number of years, the seasons 
and weather conditions when sampling is performed, 4) the number of depths sampled, and 5) the 
sampling procedures. Measurement data will represent conditions at the sampling sites at the time 
of sampling. One half of the samples will be taken during wet weather, and one half during d1y 
weather. 
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Flow for sites will be estimated based on water depth, velocity, and channel configuration. A 
flow seveTity of low, medium, or high, recent precipitation amounts, and days since last significant 
precipitation will also be recorded. This information will be used to determine if a sampling event 
was a mnoff event or d1y weather event. The County will transfer monitoring data to the TCEQ for 
inclusion in the TCEQ surface water quality monitoring database. Data will be transferred in the 
correct fom1at using the TCEQ file strncture as described in the most recent version of TCEQ 
Snrface Water Quality Monitoring Data Management Reference Guide. 

Representative wet-weather events (high flow), targeted for sampling will generally be defined as 
greater than 1/4" of precipitation as recorded by the Rockport Airport Rain Gauge, will be taken 
within 4 honrs of the event following no less than approximately 72 hours from tl1e prior rain event 
or greater of d1y weather (less than 0.1 inches of rainfall). This reasonably representative rain 
event range is also expected to create a stream flow with a width of less than 15 feet and a water 
depth ofless than 3 feet which will be safe for a manual sampling approach with an earthen ditch 
with such steep slope sides. This rain event is considered to be reasonably representative of a 
stormwater sediment and pollutant loading event. One velocity and depth measurement will be 
taken per location for high flow events (see Appendix F, Surface Water Quality Sampling Standard 
Operating Procedures). 

Dry weather sampling (low flow), defined as less than a 1-foot water depth, will take place on a 
scheduled basis tentatively planned for t11e first month of each quarter depending on weather 
conditions and representativeness. One velocity and depth measurement will be taken per location 
for low flow events. 

The goal for meeting total representation of tl1e water body and watershed is tempered by tl1e 
availability of time and funding. Witl1 only fonr samples each for d1y and wet weather, confidence 
limits of the sample sets will tend to be wide, but the average of each set will constitute the best 
available representation of wet and dry weather conditions at each site. Representativeness will be 
measured with t11e completion of sample collection in accordance with the approved QAPP 

Completeness 
The completeness of the data is basically a relationship of how much of the data is available for 
use compared to the total potential data. Ideally, 100% of the data should be available. However, 
the possibility of unavailable data due to accidents, insufficient sample volume, broken or lost 
samples, etc. is to be expected. Therefore, it will be a general goal of the project(s) that 90% data 
completion is achieved. 

Comparability 
Confidence in the comparability of routine data sets for this project and for water quality 
assessments is based on the commitment of project staff to use only approved sampling and 
analysis metl10ds and QA/QC protocols in accordance with quality system requirements and as 
described in this QAPP and in TCEQ SOPs. Comparability is also guaranteed by reporting data 
in standard units, by using accepted mles for rounding figures, and by reporting data in a standard 
format as specified in Section BlO. 

Limit of Quantitatio11 
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A WRLs (Table A 7.1) are used in this project as the limit of quantitation specification, so data 
collected under this QAPP can be compared against the TSWQS or TCEQ's Habitat Quality Index 
(Forms for Biological Monitoring, 06/2007). Laborat01y limits ofquantitation (Table A7.1) must 
be at or below the A WRL for each applicable parameter. 

Laborat01y Measurement Quality Control Requirements and Acceptability Criteria are provided in 
Section B5. 

Alllalytical Qmmtitation 
To demonstrate the ability to recover at the limit of quantitation, the laboratory will analyze an 
LOQ check standard for each batch of samples run. 

Laboratory Measurement Quality Control Requirements and Acceptability Criteria are provided in 
SectionB5 

AS Spedia[ 'IIraimuillllg/Certificatimll 
Field pers01mel will receive training in proper sampling and field analysis. Before actual sampling 
or field analysis occurs, they will demonstrate to the QA officer (or designee), their ability to 
properly operate the sampling equipment described elsewhere and retr·ieve the samples. The QA 
officer will sign off each field staff in their field logbooks. 

Global Positioning System (GPS) equipment may be used as a component of the information 
required by the Station Location (SLOC) request process for creating the certified positional data 
that will ultimately be entered into the TCEQ's SWQMIS database. Any positional data obtained 
by Nonpoint Source Program grantees using a Global Positioning System will follow the TCEQ's 
OPP 8.11 and 8.12 policy regarding the collection and management of positional data. 

Positional data entered into SWQMlS will be collected by a GPS certified individual with an 
agency approved GPS device to ensure that the agency receives reliable and accurate positional 
data. Certification can be obtained in any of three ways: completing a TCEQ training class, 
completing a suitable training class offered by an outside vendor, or by providing documentation 
of sufficient GPS expe1iise and experience. Contractors must agree to adhere to relevant TCEQ 
policies when entering GPS-collected data. 

In lieu of entering ce1iified GPS Coordinates, positional data may be acquired with a GPS and 
verified with photo interpolation using a certified source, such as Google Earth or Google Map. 
The verified coordinates and map interface can then be used to develop a new SLOC. 

Contractors and subcontractors must ensure that laboratories analyzing samples under this QAPP 
meet the requirements contained in TNI Volume 1, Module 2, (Section 4.5.5) (concerning Review 
of Requests, Tenders and Contr·acts). The laborat01y, TestAmerica Corpus Christi, does have 
Certification ofNELAC compliance which is included in their repmis. 

A9 Documel!llts and Records 
Laltmmtmry Test Repo~rts 
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Routine data reports should be consistent with the TNI Volume 1, Module 2, (Section 5.10) and 
include the infon11ation necessa1y for the interpretation and validation of data. The requirements 
for reporting data and the procedures are provided 

TestAmerica Corpus Christi reports for this project will include the following information: 

" Sample results 
"' Units of measurement 
" Sample matrix 
" Dry weight or wet weight (as applicable) 
" Station information 
" Date and time of collection 
"' Sample depth 
e LOQ and LOD (formerly referred to as the reporting limit and the method detection limit, 

respectively), and qualification of results outside the working range (if applicable) 
e Certification ofNELAC compliance on a result by result basis 

TestAmerica Corpus Christi uses the chain of custody form and the sample identification supplied 
by the NEI regarding the location or sample site identification to identify the sample for reporting 
purposes. The sample identification number along with Test America's work order number is used 
to identify the results in the report. 

TestAmerica Corpus Christi's QAQC Manual is available upon request. 

!Electronic ][])ata 
Data will be submitted to the TCEQ in tl1e eventiresult fonnat specified in tl1e TCEQ Data 
Management Reference Guide (DMRG; January 2012 or most recent version) for upload to the 
Surface Water Quality Monitoring Information System (SWQMIS). The Data Review Checldist 
and Summary as contained in Appendix N of this document will be submitted with the data. 

A submitting entity will submit a station location (SLOC) directly to the TCEQ Data Manager 
through SWQMIS for each sampling site to obtain a station identification number. If submitting 
entity does not have access to the SWQMIS, TCEQ Project Manager will assist the submitting 
entity to get the access. TCEQ Project Manager should be copied on all tl1e correspondence 
throughout the process. The TCEQ Project Manager will ensure that submitting entity actually 
requests SLOCS before submitting any data to the TCEQ. 

All reported Events will have a unique TagiD (see DMRG). A Tag Prefix must be requested from 
the TCEQ in accordance with fue DMRG where fue Submitting Entity does not already have one. 
Tag IDs used in fuis project will be seven-character alphanumerics with the structm·e of fue two­
letter Tag prefix followed by a four digit number and ending with tl1e character "N": for example­
KI1234N, KI1235N, etc. 

Submitting Entity, Collecting Entity, and Monitoring Type codes will reflect the project 
organization and monitoring type in accordance wifu the DMRG. The proper coding of 
Monitoring Type is essential to accurately capture any bias toward certain environmental condition 
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(for example, high flow events). The Project Manager should be consulted to assure proper use of 
the Monitoring Type code. 

Records aruJI J)locunnen:!Us Retention Reqnilrements 

J)locumemt/Reconll Location 
QAPP, amendments, and appendices Aran. County 
QAPP distribution documentation Aran. County 
Training records Aran. Comity 
Field notebooks or field data sheets Aran. County 
Field equipment calibration/maintenance log Aran. County 
Chain of custody records Lab 
Field SOPs Aran. County 
Laboratory QA manuals Lab 
Laboratory SOPs Lab 
Laboratory procedures Lab 
Instrmnent raw data files Lab 
Instmment readings/printouts Lab 
Laboratory data reports/results Lab 
Laboratory equipment maintenance logs Lab 
Laboratory calibration records Lab 
CoJTective action documentation Lab 

Retentimll 
5 years 
5 years 
5 years 
5 years 
5 years 
5 years 
5 years 
5 years 
5 years 
5 years 
5 years 
5 years 
5 years 
5 years 
5 years 
5 years 

Bl Smmplling Process Deslign (Experimental Design) 
WATER QUALITY MODELING 
The parameters to be monitored for the QUALHYMO modeling include: 

o TSS 
o Stream Depth and Velocity (for Stream Flow Estimates) 
o h1filtration rates 
o Groundwater level 

JForm 
Paper 
Paper 
Paper 
Paper 
Paper 
Paper 
Paper 
Paper 
Paper 
Paper 
LIMS Electronic 
Paper 
Paper 
Paper 
LIMS Electronic 
Paper 

GENERAL QUALITATIVE REVIEW OF STREAM WATER AND HABITAT QUALITY 
o Dissolved Oxygen 
o pH, Temperature 
o Oil and Grease 
o Turbidity 
o Stream Physical Characteristics and Observations 
o Habitat Quality mdex 

These parameters were selected since TCEQ Water Quality Standards for representative freshwater 
streams are available for ease of comparison and at limited cost and time. ill addition, the stream 
riparian physical and habitat/vegetative indicators can be obtained with reasonable effort and point 
out undesirable conditions, including stagnation that maybe influenced by not just the BMPs but 
also potential non-point somce contributions. The collection of this data may also help identify 
other stream conditions not associated with the stormwater BMP implementation that could 
influence downstream conditions. 
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The water and habitat quality indicators are not required for inclusion as modeling parameters for 
the QUALHYMO Modeling (see Modeling QAPP). The water and habitat quality indicators will 
be collected during each sampling event at each station and will be logged on the Stream Physical 
Characteristics Worksheet (See Appendix E). Dming the construction period, one set of TSS 
samples of Tule Creek will be collected to help represent baseline disturbed conditions for later 
comparison. The baseline disturbed conditions for the sediment trap were otherwise estimated as 
addressed in the 2009 TCEQ Grant. 

Sample Design and Rationale 
The sampling design and rationale are to assess the sediment trap and other BMP performance and 
to help identifY potential non-point somce contributors. Water quality data will be collected for a 
total of eight (8) sampling events to attempt to represent four (4) baselines dry and four (4) wet 
weather stormwater conditions. The primary rationale for the sample design is based on the data 
needed for the QUALHYMO Modeling of stormwater BMP performance (See Modeling QAPP). 
In addition, parameters were added (General Qualitative Review of Stream and Habitat Water 
Quality) as indicators of poor water quality conditions. The rationale for this sampling design also 
relies on guidance as outlined in TCEQ's Swface Water Quality Monitoring Procedures, Volume 
I: Physical and Chemical Monitoring Methods, Volume 2: Methods for Collecting and Analyzing 
Biological Assemblage and Habitat Data, and the Urban Stormwater BMP Performance 
Monitoring Manual. 

Site Selectiolll Oriteria 
The data collection effmi is to monitor water quality and hydrological parameters using procedures 
that are consistent with the guidance as outlined in TCEQ's Surface Water Quality Monitoring 
Procedures, Volume 1: Physical and Chemical Monitoring MethodY, Volume 2: Methods for 
Collecting and Analyzing Biological Assemblage and Habitat Data, and the Urban Stormwater 
BMP Performance Monitoring Manual. All plans for monitoring efforts were coordinated with the 
City of Rockport. To this end, some general guidelines were followed when selecting sample 
sites, as identified below. 
• Sample sites were chosen to best represent the performance of the implemented BMPs and the 
water quality of Tule Creek Watershed (i.e. - Sediment Trap, Upper Tule Creek West BMPs vs 
North Tule Creek contributions). 
• Some sites were also chosen, where feasible, to allow coordination and combined efforts with 
the City of Rockport. 
• Overall consideration was given to accessibility of sites and safety of sampling crew. 



TABLE RU MONITORJ.NG SITES 

'fCEQ Station 
ID** Site Description Latiru<le 

Lo]]gitude 

21185 Below sediment trap 28°03'02.03"N 

(WQS-1) above TX Bus. 3 5 97°02'33.4"W 

21189 Above sediment trap 28°03'05.88"N 

(WQS-2) at confluence 97°02'36.74"W 

21190 Traylor Ave. 28°03'13.63"N 

(WQS-3) 97°02'38.33"W 

21191 Below Upper Tule 28°03'02.11 "N 

(WQS-4) Creek West- Phase 1 97°02'47.58"W 

21192 Above Upper Tule 28°02'42.54"N 

(WQS-5) Creek West- Phase I 97°03'01.67"W 

21193 Tule Creek Drive 28°02'46.60''N 

(WQS-6) 97°02'21.30"W 

GWP-lA Rockport Country 28°2'51.79''N 
Club ROW 97°3'14.52"W 

GWP-lB Inverrary Dr, ROW of 28°2'50.32''N 
Frost Property 97°3 '3 .64"W 

GWP-lC Inverrary Dr, ROW of 28°2'50.30''N 
Frost Property 97°3'1.07"W 

GWP-2A City of Rockport 28°02'47.39''N 
Aquatic Center Park 9JC02'57.42"W 

GWP-2B I City ofRockport 28°02'42.08''N 
I Aquatic Center Park 97°02'59.84"W 

GWP-2C Rockport/Fulton High 28°02'45.35"N 
School 9JC02'50.57"W 

Tule Creek Stormwater BMP Improvement Projects Monitoring Quality Assurance Project Plan 
Revision Date: August 2, 2012 

Page 26 

Total Flow Estimate Infiltration rate Comme:n:rts 
Sample Habitat and Suspended 
Matrix Physical Solids 

Characteristics 

Water Water Water Water NA Wet and dry weather 
sampling 

Water Water Water Water NA Wet and dry weather 
sampling 

Water Water Water Water NA Wet and dry weather 
sampling 

Water Water Water Water NA Wet and dry weather 
sampling 

Water Water Water Water NA Wet and dry weather 
sampling 

Water Water Water Water NA Wet and dry weather 
sampling 

Water NA NA NA Soil Groundwater level 

Water NA NA NA Soil Groundwater level 

Water NA NA NA Soil Groundwater level 

Water NA NA NA Soil Groundwater level 

Water NA NA NA Soil Groundwater level 

Water NA NA NA Soil Groundwater level 

**Station Location Requests (SLOC) have been made for the water quality sample locations only. WQS #coincides with sampling location map. 
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B2 S~mpHng MetlluJJds 
Field Smmpli11g Procedmres 
Field sampling procedures documented in TCEQ's Surface Water Quality Monitoring 
Procedures, Volume 1: Physical and Chemical Monitoring Methods, Volume 2: Methods for 
Collecting and Analyzing Biological Assemblage and Habitat Data and the Urban Stormwater 
BMP Performance Monitoring Manual will be utilized. Additional procedures for field 
sampling outlined in tbis section reflect specific requirements for sampling under this project 
and/or provide additional clarification. See Appendix F for sampling SOP procedures. 

Water Quality Assessment 
Routine sample collection will follow the field sampling procedures for conventional parameters 
TSS, pH, DO, conductivity, oil and grease, temperature, turbidity, water depth, and water 
velocity documented in TCEQ's Swface Water Quality Monitoring Procedures, Volume 1: 
Physical and Chemical Monitoring Methods (most recent version). The Urban Stormwater BMP 
Performance Monitoring Manual (October 2009) will be used as guidance for the evaluation of 
the sediment trap BMP. Discrete water quality measurements and samples will be taken 1/3 of 
the flow depth below tbe water surface. 

The approach to obtaining high quality data from a multi-parameter probe and pygmy meter for 
calculating velocity is to ensure tbat calibrated values are repeatable at the end of tlte 
measmement period. The maintenance and calibration procedures for the multi-parameter probe 
will follow the manufacturer's guidelines for equipment fuat would satisfY EPA/TCEQ 
regulatmy requirements. 

Discrete sampling will occur based on forecasted and monitored dty and wet weather periods .. 
Discrete sampling will be done with a multi-parameter probe for pH, temperature, conductivity, 
and dissolved oxygen. TSS, turbidity, and oil and grease will be grab samples delivered to an 
analytical lab. A pygmy meter will be used to calculate velocity. 

The sample volumes, container types, minimrun sample volume, preservation requirements, and 
holding time requirements are specified in Tables B2.1 and B2.2. 

Modified Instantaneous Flow Measurement 
There are no nearby stream gauges or safe and appropriate monitoring locations where flow can 
be measured. Therefore, a modified instantaneous flow measurement procedure has been 
developed which relies on use of a pending surveyed cross-section profile of each streant 
sampling location (using tbe TCEQ SWQM Procedures for cross sections), water depfu, and 
velocity measurements to calculate flow at tlte sampling location using the TCEQ SWQM 
Procedures. The procedure involves the calculation where flow (Q) in cubic feet per second ( cfs) 
is equal to tbe stream cross-sectional area (A), which will be defined by the water depth, 
multiplied by stream velocity (V). This calculation is represented as: Q (cfs) = V (ft/sec) *A 
(ft\ There will be a !mown cross-sectional profile surveyed for tbe sampling location which 
will be used to estimate stream width from the stream deptl1 at tbe time of sampling. See 
Appendix E for Streamflow and Cross Section Measurement Forms. 
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The TCEQ instantaneous method (Surface Water Quality Monitoring Procedures, Volume 1, 
most recent version, SWQM) has been modified to estimate stream flow at the specific water 
quality sampling time and location, and includes one mid-stream water depth and velocity 
measurement. The subject Tule Creek stream (open chmmel) as well as the sediment trap pond 
sampling locations are fairly uniform and the one water depth is considered adequate for 
representing the dry and wet-weather storm water runoff period for the QUALHYMO model (see 
Modeling QAPP). 

The water depth will be measured at one location (mid-stream) nsing a graduated stream gange 
staff. The water flow velocity will be measured using a pygmy meter mounted on a pole 
involving an impellar and digital readout that can be calculated to velocity in ft/sec. The stream 
cross-section will be obtained at each sample site. The water velocity measured using a pygmy 
meter will be taken mid-stream atld mid-point within the upper one-third of the water colnmn. 

Provided in Appendix D is a map showing the water quality and flow sampling locations as well 
as the location where the typical profile of the stream will be surveyed. Provided in Appendix F 
is the Surface Water Quality Sampling Standard Operating Procedures with added information 
on satnpling and measuring protocol. Also provided in Appendix G is a photo of each sampling 
location. 

Groundwater Piezometer Gauging (Groundwater Surface Tracking) Assessment 
A total of six piezometers will be constructed at1d groundwater water elevation data collected as 
part of the QUALHYMO Modeling (See Modeling QAPP). Three piezometers will be 
constructed on the west bank and three piezometers on the east bank. Water elevation changes at 
the wells in response to precipitation events will be assessed. The water level information will be 
used in the QUALHYMO model (covered under separate modeling QAPP) in modeling 
hydrologic responses along Tule Creek. The SOP for Gauging Piezometers Call be found in 
Appendix H. 

Infiltration Rate Assessment 
An infiltmmeter will be used at three locations to estimate the soil infiltration rate of vm·ions soil 
types found in the Tule Creek watershed as part of the QUALHYMO Modeling effort (See 
Modeling QAPP). The locations will be selected near verifiable and reliable water sources with 
suitable access atld located in the general proximity of the piezometers. Given that this part of 
Texas is in a 3 -year drought and water supply is limited, it is necessary to modif'y the ASTM 
standard to waste less water and to increase the test's reliability for high infiltrating soils, as 
detailed in the matmfacturer's instruction for using the Double Ring Infiltrometer. As such, 
specific elements of the ASTM D3385 - 09 standard and recommended instructions from the 
manufacturer of the infiltrometer rings have both been incorporated into the Modified Double 
Ring Infiltrometer procedure. The Modified Double Ring Infiltrometer SOP can be found in 
Appendix I. 

Habitat and Physical Chm·acteristics 
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A general stream riparian and proposed sediment trap and stream BMPs area smvey will also be 
performed. The survey will primarily involve visual observations of stream habitat 
characteristics and changes at the water quality sampling locations. Special attention will also be 
given to the proposed sediment trap area. As previously discussed there are various physical 
stream conditions and observations which will be logged on the Stream Physical Characteristics 
Worksheet (See Appendix E) and will include riparian vegetation, aquatic vegetation, and 
particular attention to the presence of blue-green algae. 

Blue-green algae can build-up in fresh and marine waters if water temperature, light conditions, 
and nutrient levels increase and water flows are low or stagnant. The presence oflarge persistent 
amounts of blue-green algae can be a sign of eutrophic or stagnant water conditions. Blue-green 
algae prefer low turbidity waters. 

The comparison of pre-construction conditions with post construction conditions will be used as 
a screening tool for identifYing the potential for undesirable conditions in the proposed sediment 
trap. These habitat observations will generally identity species composition and percent cover 
generally within the stream reach where stream stormwater BMP's are implemented as well as 
the proposed sediment trap and shoreline. The habitat quality inspection will involve the 
collection of the data using the Habitat Quality Index Worksheets at each sample location. In 
addition, on the sample collection day there will be a general drive-by and walk about along the 
entire creek to identity any other stream or riparian conditions that could also contribute or 
influence the stream conditions as well as the performance of the BMP. Although the scope of 
the monitoring program is limited with regards to the assessment of other stormwater mnoff 
contributions and controls throughout the drainage basin outfalling into Tule Creek, the habitat 
quality and physical characteristics survey can help identify issues of interest in explaining the 
results of the modeling BMP performance, and addressing the community's issues and questions. 
The Habitat Quality Index Worksheets (See Appendix E) will be used to log the instream, 
bottom, riparian cover, and other physical stream features at each sample location. 

Docmnellltatiolll olf Field Sam][Jiilllg Activities 
The parameters monitored as part of fue Stream Habitat and Physical Characteristics Inspection 
is for purposes of identifYing potentially poor conditions potentially influenced by BMPs and 
primarily in fue proposed sediment trap. The number of parameters and sampling approach is 
limited and should not be expected to be conclusive. The combined visits and site inspections 
between the QAPP monitoring efforts will be used to help detennine the need for a sampling and 
inspection event or other necessary inspection of the proposed Tule Creek sediment trap. The 
data collected will be reported to the TCEQ at the same schedule and other reporting schedules 
as indicated in the TCEQ grants involving the monitoring of Tule Creek. The data will be 
submitted quarterly to TCEQ and routine reporting will be made to the City of Rockport Water 
Quality Committee. 

Field sampling activities are documented on the Field Data Measurement Fonn as presented in 
Appendix J. Calibration records are a part of the field data record. For all visits, station ID, 
location, sampling time, sampling date, sampling depth, preservatives added to samples, sample 
collector's name/signatme are recorded, flow, groundwater elevation, temperature, pH, total 



Tule Creek Stonnwater BMP Improvement Projects Monitoring Quality Assurance Project Plan 
Revision Date: August 2, 2012 

Page 30 

suspended solids, turbidity, dissolved oxygen, and conductivity in accordance with TCEQ's 
Surface Water Quality Monitoring Procedures, Volume 1: Physical and Chemical Monitoring 
Methods, and the Urban Stormwater BMP Performance Monitoring Manual. Values for all 
measured field parameters are recorded. Detailed observational data are recorded including but 
not limited to water appearance, weather, stream uses, unusual odors, specific sample 
information, days since last significant rainfall, flow severity and vegetative habitat assessment. 

The sample volumes, container types, minimum sample volume, preservation requirements, and 
holding time requirements are specified in tables B2.1 and B2.2. for those parameters involving 
laboratmy analysis. 

'lfABJLE BZ.l BMIP EJFJFEC'HVENESS MONUOIIUNG (<QUAJLH.YMO) 

Parameter Matl'ix Sample Containerr-!: lPreservatio1t11 Sample Volume Holding Time 
Type 

TSS Water Grab Pre-cleaned ice, dark 500 mL 7 days 
plastic 

cubitainer 

'fABJLE B2.2 MEASUREMENT PERFOJUV!IANCE SIPECKIFXCA'fHON§ FOR STREAM WATER 
AND SEmMEN'f IQUAU'fY INmCA'fOR§ 

Parameter Matrix Sample Container Preservatioill Sample Holding 
Type Volume Time 

Oil and Grease Water Grab Pre-cleaned ice, dark lOOOmL(I L) 28 days 
amber pH<2 with 

cubitainer I-ICI 

Turbidity Water Grab Pre-cleaned ice, dark 500 mL 48 hours 
plastic 

cubitainer 

Processes to ll't·event Cl!'oss Colll.tamination 
Procedures outlined in the TCEQ Surface Water Quality Procedures outline the necessaty steps 
to prevent cross-contamination of samples. These include such things as direct collection into 
sample containers and the use of commercially pre-cleat1ed sample containers. 

Recol!'ding Jl])ata 
For the purposes of this section and subsequent sections, all persollllel follow the basic mles for 
recording information as documented below: 

1. Legible writing in indelible, waterproof ink with no modifications, write-overs or cross-outs; 
2. Changes should be made by crossing out original entries with a single line, entering the 

changes, and initialing and dating the corrections. 
3. Close-outs on incomplete pages with a11 initialed and dated diagonal line. 

Field sampling activities will be documented in a field data sheet that will be archived in a binder 
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at NEI. An example of the field measurement data sheet is given in Appendix J. 

Sampli11.g Metlhod JDesig11. JDeficielllcies amll Corrective Actiolll 
Examples of sampling method requirement or sample design deficiencies include but me not 
limited to such things as inadequate sample volume due to spillage or container leaks, failure to 
preserve samples appropriately, contamination of a sample bottle during collection, storage 
temperature and holding time exceedance, sampling at the wrong site, etc. Any deviations from 
the QAPP and appropriate sampling procedures may invalidate resulting data and may require 
corrective action. Conective action may include for samples to be discarded and re-collected. It 
is the responsibility of the NEI Project Manager, in consultation with the NEI Monitoring QAO, 
to ensure that the actions and resolutions to the problems are documented and tlmt records me 
maintaiaed in accordance with tl1is QAPP. In addition, these actions and resolutions will be 
conveyed to the NPS Project Manager boili verbally and in writing in the project progress reports 
and by completion of a corrective action plan (CAP). 

The definition of and process for handling deficiencies and corrective actions are defined in 
Section Cl. 

B3 Sample Handning and Cnstody 
The sample handling and custody only applies to the samples collected for TSS, Oil and Grease, 
and Turbidity since these me ilie only water quality samples iliat will be transported to the 
laboratory for analysis. 

Sample Labeli11g 
Samples from the field are labeled on the container wiili an indelible marker. Label infonnation 
includes: 

1. Site identification 
2. Date and time of collection 
3. Preservative added, if applicable 
4. Sample type (i.e., analysis (es)) to be performed 

Sample Handli11g 
If the contractor has written procedures describing sample handling, ilien that documentation 
should be cited and included with the COC form in Appendix K. In lieu of referencing sample 
hm1dling procedures, this section should be used to comprehensively describe how samples are 
hm1dled from collection though delive1y to tl10 laboratory. The discussion should incorporate 
information on how samples are moved from lab to lab, if applicable. Include details concerning 
how ilie samples are logged in at ilie laboratory, how iliey are examined for documentation and 
preservation, how holding times are insured, etc. A discussion of sample shipping should be 
included if applicable. 

Sample 'fracking 
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Proper sample handling and custody procedures ensure the custody and integrity of samples 
beginning at the time of sampling and continuing through transport, sample receipt, preparation, 
and analysis. 

A sample is in custody if it is in actual physical possession or in a secured area that is restricted 
to authorized personnel. The COC form is used to document sample handling during transfer 
from the field to the laborat01y and among contractors. The following information conceming 
the sample is recorded on the COC form (See Appendix K). 

1. Date and time of collection 
2. Site identification 
3. Sample matrix 
4. Number of containers 
5. Preservative used 
6. Analyses required 
1. Name of collector 
8. Custody transfer signatures and dates and time of transfer 

Sample Tracking JP'rocedlllre lDieficiencies and! Conective Actiollll 
All deficiencies associated with chain-of-custody procedures as described in this QAPP are 
immediately reported to the Contractor Project Manager. These include such items as delays in 
transfer, resulting in holding time violations; violations of sample preservation requirements; 
incomplete documentation, including signatures; possible tampering of samples; broken or 
spilled samples, etc. The NEI Project Manager in consultation with the NEI Monitoring QAO 
will dete1mine if the procedural violation may have compromised tl1e validity of the resnlting 
data. Any failures that have reasonable potential to compromise data validity will invalidate data 
and the sampling event should be repeated. The resolution of the situation will be rep01ted to the 
TCEQ NPS Project Manager in the project progress report. Corrective Action Plans will be 
prepared by the NEI Monitoring QAO and submitted to TCEQ NPS Project Manager along with 
project progress report. 

The definition of and process for handling deficiencies and deficiencies, nonconformance, and 
corrective action are defined in Section Cl. 

B4 Allllallydca[ Mdl!wds 
The analytical methods are listed in Table A7.1. Laboratories in this QAPP have the necessmy 
accreditation, so that data may be accepted by TCEQ in accordance with 30 TAC 25. 

Copies of laboratory SOPs m·e retained by the contractor and are available for review by the 
TCEQ. Laboratory SOPs are consistent with EPA requirements as specified in the method. 

Stamllardls Traceability 
All standards used in the field and laboratory m·e traceable to certified reference materials. 
Standards and reagent preparation is fully documented and maintained in a standards log book. 
Each documentation includes infonnation concerning the standard or reagent identification, 
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starting materials, including concentration, amount used and lot number; date prepared, 
expiration date and preparers initials/signature. The bottle is labeled in a way that will trace the 
standard or reagent back to preparation. Standards or reagents used are documented each day 
samples are prepared or analyzed. 

Analytical Method ][]leficiencies al!lld Correciive Actions 
Deficiencies in field and laboratory measurement systems involve, but are not limited to such 
things as instmment malfunctions, failures in calibration, blank contamination, quality control 
samples outside QAPP defined limits, etc. In many cases, the field teclmician or lab analyst will 
be able to correct the problem. If the problem is resolvable by the field technician or lab analyst, 
then they will document the problem on the field data sheet or laboratory record and complete 
the analysis. If the problem is not resolvable, then it is conveyed to the NEI Project Manager, 
who will make tl1e detem1ination and notifY the NEI Monitoring QAO. If the analytical system 
failure may compromise tl1e sample results, the resulting data will not be reported to the TCEQ. 
The nature and disposition of the problem is reported on the data report which is sent to the NEI 
Project Manager. The NEI Project Manager will include this information in the CAP and submit 
with the Progress Report which is sent to the TCEQ NPS Project Manager. 

The definition of and process for handling deficiencies and deficiencies, nonconformance, and 
con·ective action are defined in Section Cl. 

The TCEQ has determined that analyses associated with the qualifier codes holding time 
exceedance, sample received unpreserved, estimated value, etc. may have unacceptable 
measurement uncertainty associated with them. This will immediately disqualify analyses from 
submittal to SWQMIS. Therefore, data with these types of problems should not be reported to 
the TCEQ. Additionally, any data collected or analyzed by means other than those stated in the 
QAPP, or data suspect for any reason should not be submitted for loading and storage in 
SWQMIS. 

B5 Quality Oonl1ltm[ 
Laboratory Measmrement Quality Control Requireme11ts and Acceptability Criteria 
Batch- A batch is defined as environmental samples that are prepared and/or analyzed together 
with the same process and personnel, using the same lot(s) of reagents. A preparmtioni!Jatcli is 
composed of one to 20 environmental samples of the same NELAC-defined matrix, meeting the 
above mentioned criteria and with a maximum time between the stmt of processing of the first 
and last sample in the batch to be 25 hours. An allalytical I!Jatch is composed or" prepared 
environmental samples (extract, digestates or concentrates) which m·e mmlyzed together as a 
group. An analytical batch can include prepared samples originating fl"om vm·ious environmental 
matrices and can exceed 20 samples. 
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Method Specific QC requirements - QC samples, other than those specified later this section, are 
run (e.g., sample duplicates, surrogates, intemal standards, continuing calibration samples, 
interference check samples, positive control, negative control, and media blank) as specified in 
the methods. The requirements for these samples, their acceptance criteria or instmctions for 
establishing criteria, and corrective actions are method-specific. 

Detailed laboratory QC requirements and corrective action procedures are contained within the 
individual laboratory quality manuals (QMs). The minimum requirements that all participants 
abide by are stated below. 

Limit of Quantitation (LOQ) - The laboratory will analyze a calibration standard (if applicable) 
at the LOQ on each day calibrations are performed. In addition, an LOQ check standard will be 
analyzed with each analytical batch. Calibrations including the standard at the LOQ will meet 
the calibration requirements of the analytical method or corrective action will be implemented. 

LOQ Sediment and Tissue Samples - When considering LOQs for solid samples and how they 
apply to results, two aspects of the analysis are considered: (1) the LOQ of the sample, based on 
the Areal-world@ in which moistnre content and interferences affect tl1e result and (2) the LOQ in 
the QAPP which is a value less than or equal to the A WRL based on an idealized sample with 
zero % moisture. 

The LOQ for a solid sample is based on tl1e lowest non-zero calibration standard (as are those for 
water samples), the moisture content of the solid sample, and any sample concentration or 
dilution factors resulting from sample preparation or clean-up. 

To establish solid-phase LOQs to be listed in Table A7.1 oftl1e QAPP, the laboratory will adjust 
the concentration of the lowest non-zero calibration standard for the amount of sample extracted, 
the final extract volume, and moistnre content (assumed to be zero % moisture). Each calculated 
LOQ will be less than or equal to the A WRL on the dry-weight basis to satisfy the A WRL 
requirement for sediment and tissue analyses. When data are reviewed for consistency with the 
QAPP, they are evaluated based on this requirement Results may not Aappear@ to meet the 
A WRL requirement due to high moistnre content, high concentrations of non-target analytes 
necessitating sample dilution, etc. These sample results will be submitted to the TCEQ witl1 an 
explanation on the Data Review Checklist and Summmy as to why results do not appear to meet 
the A WRL requirement. 

LOQ Check Standm·d - An LOQ check standard consists of a sample matrix (e.g., deionized 
water, sand, commercially available tissue) free from the analytes of interest spiked witl1 verified 
known amounts of analytes or a material containing known and verified amounts of analytes. It 
is used to establish intra-laboratory bias to assess tl1e performance of the measurement system at 
the lower limits of analysis. The LOQ check sta11dard is spiked into the sample matrix at a level 
less than or near the LOQ for each analyte for each analytical batch of samples run. 
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The LOQ check standard is carried through the complete preparation and analytical process. 
LOQ Check Standards are run at a rate of one per analytical batch. 

The percent recovery of the LOQ check standard is calculated using the following equation in 
which %R is percent recovety, SR is the sample result, and SA is the reference concentration for 
the check standard: 

%R = SRJSA * 100 

Measurement performance specifications are used to determine the acceptability of LOQ Check 
Standard analyses as specified in Table A 7.1. 

Laboratory Control Sample (LCS)- An LCS consists of a sample matrix (e.g., deionized water, 
sand, commercially available tissue) free from tl1e analytes of interest spiked with verified 
!mown amounts of analytes or a material containing !mown and verified amounts of analytes. It 
is used to establish intra-laboratmy bias to assess the performance of the measurement system. 
The LCS is spiked into the sample matrix at a level less than or near the mid-point of the 
calibration for each analyte. In cases of test methods witl1 very long lists of analytes, LCSs are 
prepared with all the target analytes and not just a representative nmnber, except in cases of 
organic analytes with multipeak responses. 

The LCS is carried through ilie complete preparation and analytical process. LCSs are run at a 
rate of one per preparation batch. 

Results of LCSs are calculated by percent recovery (%R), which is defined as 100 times the 
measured concentration, divided by the true concentration of ilie spiked sample. 

The following formula is used to calculate percent recovery, where %R is percent recovery; SR 
is the measured result; and SA is ilie true result: 

%R = SRJSA * 100 

Measurement performance specifications are used to determine the acceptability of LCS analyses 
as specified in Table A 7 .1. 

Laboratory Duplicates- A laboratory duplicate is prepared by taking aliquots of a sample from 
the same container under laboratory conditions and processed and analyzed independently. A 
laboratory control sample duplicate (LCSD) is prepared in the laboratory by splitting aliquots of 
an LCS. Both samples are carried through ilie entire preparation and analytical process. LCSDs 
are used to assess precision and are performed at a rate of one per preparation batch. 

For most parameters, precision is calculated by the relative percent difference (RPD) of LCS 
duplicate results as defined by 100 times the difference (range) of each duplicate set, divided by 
tl1e average value (mean) of the set. For duplicate results, X1 and X2, the RPD is calcnlated from 
the following equation: (If other formulas apply, adjust appropriately.) 
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Laboratory equipment blank- Laborat01y equipment blanks are prepared at the laboratory where 
collection materials for metals sampling equipment are cleaned between uses. These blanks 
document that the materials provided by the laboratory are free of contamination. The QC check 
is performed before the metals sampling equipment is sent to the field. The analysis of 
laboratory equipment blanks should yield values less than the LOQ. Otherwise, the equipment 
should not be used. 

Matrix spike (MS) -Matrix spikes are prepared by adding a known mass of target analyte to a 
specified amount of matrix sample for which an independent estimate of target analyte 
concentration is available. Matrix spikes are used, for example, to determine the effect of the 
matrix on a method's recove1y efficiency. 

Percent recovery of the known concentration of added analyte is used to assess accuracy of the 
analytical process. The spiking occurs prior to sample preparation and analysis. Spiked samples 
are routinely prepared and analyzed at a rate of 10% of samples processed, or one per 
preparation batch whichever is greater. The information from these controls is sample/matrix 
specific and is not used to determine the validity of the entire batch. The MS is spiked at a level 
less than or equal to the midpoint of the calibration or analysis range for each analyte. Percent 
recovery (%R) is defined as 100 times the observed concentration, minus the sample 
concentration, divided by the true concentration of the spike. 

The results from matrix spikes are primalily designed to assess the validity of analytical results 
in a given matrix and are expressed as percent recovery (%R). The laboratory shall document 
the calculation for %R. The percent recovery of the matrix spike is calculated using the 
following equation in which %R is percent recovery, SSR is the observed spiked sample 
concentration, SR is the sample result, and SA is the reference concentration of the spike added: 

%R = (SSR- SR)/SA * 100 

Measurement perfonnance specifications for matrix spikes are not specified in this document. 

The results are compared to the acceptance criteria as published in the mandated test method. 
Where there are no established criteria, the laboratory shall determine the internal criteria and 
document the method used to establish the limits. For matrix spike results outside established 
criteria, corrective action shall be documented or the data reported with appropriate data 
qualifying codes. 

Method blank- A method blank is a sample of matrix similar to the batch of associated samples 
(when available) that is free from the analytes of interest and is processed simultaneously with 
and under the same conditions as the samples tln·ough all steps of the analytical procedures, and 
in which no target analytes or interferences arc present at concentrations that impact the 
analytical results for sample analyses. The method blanks are performed at a rate of once per 
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preparation batch. The method blank is used to document contamination from the analytical 
process. The analysis of method blanks should yield values less than the LOQ. For very high­
level analyses, the blank value should be less than 5% of the lowest value of the batch, or 
corrective action will be implemented. Samples associated with a contaminated blank shall be 
evaluated as to the best corrective action for the samples (e.g. reprocessing or data qualifying 
codes). In all cases the corrective action must be documented. 

The method blank shall be analyzed at a minimum of once per preparation batch. In those 
instances for which no separate preparation method is used (example: volatiles in water) the 
batch shall be defined as enviromnental samples that are analyzed together with the same method 
and personnel, using the same lots of reagents, not to exceed the analysis of 20 environmental 
samples. 

Quaiiay Control or AcceptabiRilty Requirement ][])ei!iiciencies and Conective Actions 

Sampling QC excursions are evaluated by the NEI Project Manager, in consultation with the NEI 
Monitoring QAO. In that differences in sample results are used to assess the entire sampling 
process, including environmental variability, the arbitrary rejection of results based on pre­
determined limits is not practical. Therefore, the professional judgment of the NEI Project 
Manager and NEI Monitoring QAO will be relied upon in evaluating results. Rejecting sample 
results based on wide variability is a possibility. Field blanks for trace elements and trace 
organics are scrutinized very closely. Field blank values exceeding the acceptability criteria may 
automatically invalidate the sample, especially in cases where high blank values may be 
indicative of contamination which may be causal in putting a value above the standard. 

Laboratory measurement quality control failures are evaluated by the laboratory staff. The 
disposition of such failures and the nature and disposition of the problem is reported to the 
Laboratory QAO. The Laboratory QAO will discuss with the NEI Project Manager. If 
applicable, the NEI Project Manager will include this information in the CAP and submit with 
the Progress Report which is sent to the TCEQ NPS Project Manager. 

The definition of and process for handling deficiencies and deficiencies, nonconformance, and 
corrective action are defined in Section Cl. 

B6 Imtrllllmem11!:/Equipment Te§ting, ll:nspedion and Maintenance 
Instnunent and equipment testing, inspection, and maintenance for the monitoring equipment are 
included in Appendix L of this document 

B7 ll:n§trument/Equlipment Cammntion and Freqwency 
Calibration requirements for the monitoring equipment are included in Appendix L of this 
document. 
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BS Inspedillln/ Acceptance of SuppUe:ll and Con:llumalble:ll 
New batches of supplies from the laboratory will be inspected before use to verify that they 
function properly and are not contaminated. The laboratmy QAM provides additional details on 
acceptance requirements for laboratory supplies and consumables. 

B9 Non-direct Mea§lllll!"ement§ 

AQUIJRED DA'fA 
ACQUIRED DATA INCLUDES INFORMATION OBTAINED OUTSIDE THE SCOPE OF 
THE FUNDED TCEQ GRANT. 

Sampling Data 
Prior to the perfom1ance of the TCEQ funded monitoring program and QAPP submittal, 
sampling of pre-sediment trap construction conditions was conducted including TSS, DO and 
Turbidity on January 17,2012 at three of the proposed sample locations during a low flow event. 
The stream physical characteristics were evaluated using TCEQ 20156-A (Rev. 4-15-2004) form 
(page I only) from the TCEQ Surface Water Quality Monitoring Procedures, Volume 2 to 
compile the data at three of the six proposed sampling stations and recorded on the Stream 
Physical Characteristics Worksheet (Appendix E). In addition, infiltrometer testing was also 
perfonned (see Appendix I, Infiltrometer SOP). 

Rainfall 
Rainfall records from the Aransas County Airport fi:om 1959 to current will be used as acquired 
data for use in the QUALHYMO Model. 

Evapoutimu Data 
Evaporation Data for Aransas County and distributed by the Texas Water Development Board 
from 1954 to 2010 will be used as acquired data for the QUALHYMO Model. 

Table B9.1- Acquired Data 

I'ARAM~:TER UNITS MATRIX SOURCE 

(LAil) 

Tttrbidity NTU water Sample collected 1/17/2012 
(pre-construction) 

TSS mg/L water Sample collected 1117/2012 
(pre-construction 

DO mg!L water Sample collected 1/17/2012 
(pre-construction 

Evaporation Data inches Water TWDB 

Rainfall (inches, gauge data) inches Water Rockport Airport 
gauge station 
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B10 Data Managemellllt 
PersonmeR 
Section A4 lists responsibilities and lines of communication for data management personnel. 

Data Managemelllt Process 
Samples are collected by field staff and transferred to the laboratory for analyses as described in 
Sections Bland B2. Sampling information (e.g. site location, date, time, sampling depth, etc.) is 
used to generate a unique sampling event in an interim database. Measurement results from both 
the field data sheets and laboratory data sheets are manually entered (by field and laboratory 
staff, respectively) into the interim database for their corresponding event. Customized data 
ently fonns facilitate accurate data entry. 

Only data collected directly under this QAPP will be submitted to the TCEQ for storage in 
SWQMIS. This project will not submit any acquired or non-direct measurement data to 
SWQMIS that has been or is going to be collected under another QAPP. All data collected under 
this QAPP and any acquired or non-direct measurements will comply with all 
requirements/guidance of the project 

Following the data verification and validation, the data are exported from the interim database 
into the Event/Resnlt format required for submission to TCEQ's SWQMIS (as described in the 
SWQM DMRG 2012 or later version). Once the TCEQ approval of the data is obtained, tl1e data 
are loaded into SWQMIS by TCEQ data managers. 

See Appendix M for the Data Management Process Flow Chart 

Recorill-kee][Jing a111ill Data Storage 
NEI record keeping and document control procedures are contained in the water quality 
sampling and laboratory standaTd operating procedures (SOPs) and tl1is QAPP. Original field 
and laboratory data sheets are stored in the NEI offices in accordance with the record-retention 
schedule in Section A9. Two copies of the database are backed up each Friday on magnetic tape. 
One copy is stored off-site with Aransas County. If necessary, disaster recovery will be 
accomplished by infom1ation resources staff using the backup database. 

A~rcllives/Data Retentiolll 
Complete original data sets are archived on permanent media and retained on-site by the 
Contractor for a retention period specified in section A9. 

Data Verification/V aliillation 
The control mechanisms for detecting and correcting eJTors and for preventing loss of data 
during data reduction, data reporting, and data entry are contained in Sections D 1, D2, and D3. 

Forms ami! Checklists 
See Appendix J for the Field Data Sheets. 
See Appendix N for the Data Review Checklist and Summary. 
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Data Dictionary 
Terminology and field descriptions are included in the SWQM DMRG (January 2012 or most 
current version). For the purposes of verifying which entity codes are included in this QAPP, a 
table outlining the entities that will be used when submitting data under this QAPP is included 
below: 

Name of Monitoring Tag Submitting Collecting Sample Monitoring 
Entity Prefix Entity Entity Description . Type 

Naismith NE NE NE BF 
Engineering, Inc. 

Data Handling . • 
Data are processed using the Microsoft Excel suite of tools and applications. Data: integrity is 
maintained by the implementation of password protections which control access to the. database 
and by limiting update rights to a select user group. No data from external sources are 
maintained in the database. The database administrator is responsible for assigning user rights 
and assuring database integrity. 

Hardware and Software Requirements . ···· · ', .. 
Hardware configurations are sufficient to run Microsoft Excel under the Windows NT operating 
system in a networked environment. Information Resources staff are responsible for assuring 
hardware configurations meet the requirements for running current and future data 
management/database software as well 'as providing technical support. Software development 
and database administration are also the responsibility of the information resources department. 

Information Resources develops applications based on user requests and assures full system 
compatibility prior to implementation. 

Information Resource Management Requirements 
NEI information technology (IT) policy is contained in IT SOPs which are available for review 
at NEI offices. 

Quality Assurance/Control 
See Section D of this QAPP. 

ClAssessments and Response Actions 

FIGURE Cll ASSESSMENTS AND RESPONSE ACTIONS 

Assessment Approximate Responsible Scope 
Activity Schedule Party 

Status Monitoring Continuous NEI Project Monitoring of the project 
Oversight, etc. Manager status and records to ensure 

requirements are being 
fulfilled. 

Response 
Requirements 

Report to TCEQ in 
Quarterly Report 

r ~ • 
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Assessment Approximate Responsible Scope Response 
Activity Scbedlule Party Requirements 

Monitoring Systems Dates to be TCEQQAS The assessment will be 30 days to respond 
Audit detennined by tailored in accordance with in writing to the 

TCEQ objectives needed to assure TCEQ to address 
compliance with the QAPP. corrective actions 
Field sampling, handling and 
measurement; facility 
review; and data 
management as they relate to 
the NPS Project 

Laboratmy Inspection Based on work NEI Monitoring Analytical and quality 30 days to respond 
plan and or QAO control procedures employed in writing to the NEI 
discretion of at the laborat01y and the Monitoring QAO to 
contractor contract laboratmy address corrective 

actions 

Monitoring Systems Based on work NEI Monitoring The assessment will be 30 days to respond 
Audit plan and or QAO tailored in accordance with in writing to the NEI 

discretion of objectives needed to assure Monitoring QAO to 
contractor compliance with the QAPP. address corrective 

Field sampling, handling and actions 
measurement; facility 
review; and data 
management as they relate to 
the NPS Project 

Site Visit Dates to be NEIPM Statns of activities. Overall As needed 
determined by NEI compliance with work plan 

andQAPP 

Corrective Action Process for Delticiencies 
Deficiencies are any deviation from the QAPP, SWQM Procedures Manual, SOPs, or Data 
Management Reference Guide. Deficiencies may invalidate resulting data and may require 
corrective action. Corrective action may include for samples to be discarded and re-collected. 
Deficiencies are documented in logbooks, field data sheets, etc. by field or laboratory staff. It is 
1he responsibility of the NEI Project Manager, in consultation with the NEI Monitoring QAO, to 
ensure that the actions and resolutions to the problems are documented and that records are 
maintained in accordance with this QAPP. In addition, these actions and resolutions will be 
conveyed to the NPS Project Manager both verbally and in writing in the project progress reports 
a11d by completion of a corrective action plan (CAP). 

Conective Action 
CAPs should: 

ro Identify the problem, nonconformity, or undesirable situation 
• Identify immediate remedial actions if possible 
e Identify the underlying cause(s) offue problem 
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• Identify whether the problem is likely to recur, or occur in other areas 
• Evaluate the need for Corrective Action 
• Use problem-solving techniques to verify causes, detennine solution, and develop an 

action plan 
" Identify personnel responsible for action 
• Establish timelines and provide a schedule 
" Document the corrective action 

To facilitate the process a flow chart has been developed (see figure Cl.l: Corrective Action 
Process for Deficiencies). 
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F[GURE C1.2 CORRECTIVIE ACTION PROCESS IFOR IDEFICU:NCIES 

Corrective Action Process for Deficiencies 

BEGIN 

A11y de\'lalfon from ClAPP, 
S'<'VOM Pn~cedur~s. SOPs, 

or DMRG Is a dBnclency 

l L j Document the den clancy In 
<fetoll ~~ P•)ir,t of orlqlli: 

field d'1ttt sheGts, Ia I) ll£1])Ch 
sheo>ts, logbool1s etc. 

--------~ 

~--l 
-

Notify Appror:rla!a 
?A S~aff 

"ConeGtlve Action Plan" 
is lnma:ed and 

correctlon Begins 

Vv'hyc!ld Ule cleflclancy 
occur? 

/ 

END 

ctose C•Hrectllle 
Action Phm <ltHI 

Rejl011 to TCECl PM 

OQcumeot, hnplemen! 
and 0)mpl£tte the 

Correction ~---------------No 

Report status 
In Next 

Ou;:~tterly 

Progress 
R-£-port 

1 ~-
----- ~~ 

r
Document ihe Actto11 / ~ 

Document the Tlmellne / C;on the prcol:rlern ~ 
Document Rf~sponsll}leryes---<" recur, orc,c.:l1r in ? 

P:lrt;es "-. ot11er areas? / 
, .. -·-----... ---- / 

_____ / ~/ 

Yes 

~~-
. ----cnn prol,!em be. 

l\10 nxt~d \•,1th Immediate 

Contact TCEQ 
PM to tllscuss 
(Withlll 72 hrs) 

"""'"'/ 
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Status of CAPs will be documented on the Corrective Action Status Table (See Appendix 0) and 
included with Quarterly Progress Repo1is. In addition, significant conditions (i.e., situations 
which, if uncorrected, could have a serious effect on safety or on the validity or integrity of data) 
will be reported to the TCEQ immediately. 

The NEI Project Manager is responsible for implementing and tracking corrective actions. 
Corrective action plans will be documented on tile Corrective Action Plan Form (See Appendix 
P) and submitted, when complete, to the TCEQ Project Manager. Records of audit findings and 
corrective actions are maintained by both the TCEQ and the NEI Monitoring QAO. Audit 
repmis and corrective action documentation will be submitted to the TCEQ with the Quarterly 
Progress Report. 

If audit findings and conective actions cam10t be resolved, then the authority and responsibility 
for terminating work are specified in the TCEQ QMP and in agreements in contracts between 
participating organizations. 

C2 Re][llolrts to Mallllagement 
Repor~s to 'fCEQ JP'mject Managemen1~ 
All repmis detailed in this section are contract deliverables and are transferred to the TCEQ in 
accordance with contract requirements. 

Quarterly Progress Report - Summarizes the Contractor's activities for each task; reports 
monitoring status, problems, delays, and corrective actions; and outlines the status of each task's 
deliverables. 

Final Project Report - Summarizes the Contractor's activities for the entire project period 
including a description and documentation of major project activities; evaluation of the project 
results and enviromnental benefits; and a conclusion. Final Report will include all the Task 
Reports that are describe in the Scope of Work. 

Reports to Contractor lP'mjed Management 

Repods by 'fCEQ lP'roject Management 

Contractor Evaluation - The Contractor participates in a Contractor Evaluation by the TCEQ 
annually for compliance with administrative and programmatic standards. Results of the 
evaluation are submitted to the TCEQ Financial Administration Division, Procurement and 
Contracts Section. 

Dl Data Review~ Ve:rifi.teatilollll, amlt VaHdation 
For the purposes of this document, data verification is a systematic process for evaluating 
performance and compliance of a set of data to ascertain its completeness, conectness, and 
consistency using the methods and criteria defmed in the QAPP. Validation means those 
processes taken independently of 1he data-generation processes to evaluate the technical usability 
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of the verified data with respect to the planned objectives or intention of the project. 
Additionally, validation can provide a level of overall confidence in the reporting of the data 
based on the methods used. 

The procedures for verification and validation of data are described in Section D2, below. The 
NEI Field Supervisor is responsible for ensuring that field data are properly reviewed and 
verified for integrity. The Laboratory Supervisor is responsible for ensuring that laboratory data 
are scientifically valid, defensible, of acceptable precision and bias, and reviewed for integrity. 
The (Aransas County) Data Manager will be responsible for ensuring that all data are properly 
reviewed and verified, and submitted in the required format to be loaded into SWQMIS. The 
NEI Monitoring QAO is responsible for validating a minimum of 10% of the data produced in 
each task. Finally, the NEI Project Manager, with the concurrence of the NEI Monitoring QAO, 
is responsible for validating that all data to be reported meet the objectives of the project and are 
suitable for reporting to TCEQ. 

D2 Verification and Validation Methods 
All data will be verified to ensure they are representative of the samples analyzed and locations 
where measurements were made, and that the data and associated quality control data conform to 
project specifications. The staff and management of the respective field, laboratory, and data 
management tasks are responsible for the integrity, validation and verification of the data each 
task generates or handles throughout each process. The field and laboratory tasks ensure the 
verification of raw data, electronically generated data, and data on chain-of-custody forms and 
hard copy output from instruments. 

Verification, validation and integrity review of data will be performed using self-assessments 
and peer review, as appropriate to the project task, followed by technical review by the manager 
of the task. The data to be verified (listed in table D2.1) are evaluated against project 
performance specifications (Section A 7) and are checked for errors, especially eJTors in 
transcription, calculations, and data input. If a question arises or an error is identified, the 
manager of the task responsible for generating the data is contacted to resolve the issue. Issues 
which can be corrected are coJTected and documented electronically or by initialing and dating 
the associated paperwork. If an issue cmmot be coJTected, the task manager consults with the 
higher level project management to establish the appropriate course of action, or the data 
associated with the issue are rejected a11d not reported to the TCEQ for storage in SWQMIS. 
The performance of these tasks is documented by completion of the Data Review Checldist a11d 
Summary (Appendix N). 

The NEI Project Manager and NEI Monitoring QAO are each responsible for validating that the 
verified data are scientifically valid, defensible, of known precision, bias, integrity, meet the data 
quality objectives of the project, and are rep01table to TCEQ. One element of the validation 
process involves evaluating the data again for a11omalies. Any suspected enors or anomalous 
data must be addressed by the manager of the task associated with the data, before data 
validation can be completed. 

A second element of the validation process is consideration of any findings identified during the 
monitoring systems audit conducted by the TCEQ QAS assigned to the project. Any issues 
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requmng corrective action must be addressed, and the potential impact of these issues on 
previously collected data will be assessed. Finally, the NEI Project Manager, with the 
concurrence of the NEI Monitoring QAO validates that the data meet the data quality objectives 
of the project and are suitable for reporting to TCEQ. 

TABILIE D2 1- ][]lATA VEJRIJFICAHON JPJROCE][]lURES 

Lead 

Data to be Verified 
Field Laboratory OJi'ganization 
Task Task Data Manager 

Task 
Sample documentation complete; samples labeled, sites identified y y 

Field QC samples collected for all analytes as prescribed in the y 
TCEQ SWQM Procedures Manual 

Standards and reagents traceable y y 

Chain of custody complete/acceptable y y 

Sample preservation and handling acceptable y y 

Holding times not exceeded y y 

Collection, preparation, and analysis consistent with SOPs and y y y 
QAPP 

Field documentation (e.g., biological, stream habitat) complete y 

Instrument calibration data complete y y 

QC samples analyzed at required frequency y y y 

QC results meet performance and program specifications y y y 

Analytical sensitivity (Minimum Analytical Levels/Ambient Water y y 
Reporting Limits) consistent with QAPP 

Results, calculations, transcriptions checked y y 

Laboratory bench-level review pmformed y 

All laboratory samples analyzed for all parameters y 

Corollary data agree y y y 

Nonconfonning activities documented y y y 

Outliers confinned and documented; reasonableness check y 
performed 

Dates formatted correctly y 

Depth rep01ied correctly y 

TAG IDs correct y 

TCEQ ID number assigned y 

Valid parameter codes y 

Codes for submitting entity(ies), collecting entity(ies), and 
y 

monitoring type(s) used correctly -
Time based on 24-hour clock y 

Absence of transcription error confirmed y y y 

Absence of electronic en·ors confirmed y y y 

Sampling and analytical data gaps checked (e.g., all sites for which y y y 
data are reported are on the coordinated monitoring schedule) 
Field QC results attached to data review checklist y 
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JLead 

Data to be Verilied 
Field ILal>oratory Organdzation 
Task Task ll.lata Manager 

Task 
Verified data log submitted y 

10% of data manually reviewed y 

D3 RecoliJlcHJlatilm witlhl U:~Jer Req1llireml!mtts 
Data collected from· this project will be analyzed by Aransas County, Naismith Engineering, 
LDP and ACR to report the performance of the BMPs and the measured reductions in NPS 
loadings. The percentage of pollutant removal achieved as a result of the stom1water sediment 
trap performance will be one of several criteria examined in the design and sizing of similar wet 
ponds and BMPS. Neither BMP nor in-stream monitoring data that do not meet data quality 
objectives will not be used in the project or submitted to SWQMIS. 

QUALHYMO Model 
Although the QUALHYMO Model is described in much greater specificity in the separate NPS 
Model QAPP titled "West 'fule <Creek §edimellt 1'mp lP'omu:ll ami! Habitat lEillhancement 
Quality Assurance Project lP'Ilan1 for Modeling" a summary of primary characteristics of the 
model and the model BMP assessment follows. 

Aransas County and its subconsultants will conduct a modeling effort to characterize suspended 
solids present in Tule Creek's mnoff and sediment removal associated with a sediment h·ap. The 
project will expand the body of baseline data available for Tule Creek watershed and Aransas 
County. The model uses continuous simulation of the local rainfall record to calculate generated 
pollutant loads. QUALHYMO's capability to simulate many processes with the added capability 
to use the full rainfall record differentiates it from spreadsheet calculator models that operate by 
inputting the average annual rainfall value as the initial step to calculate generated pollutant 
loads of various selected parameters for 2 sce1iarios- with and without a BMP in place. 

BMP behavior will be estimated based on volumetric routing through the sediment trap itself, as 
determined by QUALHYMO modeling. Model outputs will include: 

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

b. estimated sediment load and removal, and 
c. estimated volumetric detention time in the BMP. 
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David J. Reid, P.E. 
Assistant County Engineer 

Aransas County, Tule Creek Stonnwater BMP Improvement Projects Monitoring Quality 
Assurance Project Plan 

Please sign and retum this form by (date) to: 

1931 FM 2165 
Rockport, Texas 783 82 

I acknowledge receipt of the "Tule Creek Stonnwater BMP Improvement Projects Monitoring Quality Assurance 
Project Plan, May 30, 2012". I understand that the document describes quality assurance, quality control, data 
management and reporting, and other technical activities that must be implemented to ensure the results of work 
performed will satisfY stated perfonnance criteria. 

My signature on this document signifies that I have read and approved the document contents. Fmihermore, I will 
ensure that all staff members participating in activities covered under this QAPP will be required to familiarize 
themselves with the document contents and adhere to the contents as well. 

Signature Date 
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Appendix C, Work lP'hm Taskril and Schedule 
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(f-1•:! 1;,,,.,1.1·:~ Sublni: ~.3 (.I/IPI' l'l:.•11l,r~ M""'.I>J !!l·c••-MvoiM oJa,·~~oO!<. oUron1M~r l·:<ilf, olrr.1~11 nt•o'll<ilhl 

I ~l>lo>lu1.3 DW<:i•JfliL "''~ l!r'd oull'Jill!!l d ()lti'Pit.'f 
1
l'M'I'!l. D~locl.:W':'!l~ data 

I
M~I.;;!iOO, 
SJ•~.~~,!r~.a .tnd u f'.APi>trrAtll>ll ••d 

I
UII"I~I"I~ 
S~hl•l!l 4.a ~~~r.-x~ U<!rf,l ~'l<l Q~W.h'lloiCI 111!/i.i 
kJtl1'MW~ t~~~ utnHt!fJc~,j !!'o'~l!:l~•:g dU> loUIII 
ll·;w, ~~~llmi1~11Cfclill'~llcon~, lnl1;1roi~~~~r l1ml~, 
'1h<N'lr•'I,VI1lV'<J-:>"ol'/<l'!,::il11!m~to1b.j"'"!l'llo 

Compiled from the TCEQ FY09 and TCEQ FYll 319(h) Grants 

l'"'l•l ~II 
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,., 
adivil:ics and. ensure t:.oordinntion of acthiJtics 
t'~latccl prnjects aud 'l'Bkm{ Statr: Soil and Water 
Cm1servationJ}2..~~~d_(T$SVVCB). .. __ 

Al'ansas Cmil1ty P.roject ovr~1·sight aud 1mmagcm.cnt of alll)tojecl 
aclivi lie.4, ·--;:---

'I'hc Missio11 ~ ArausuH The Nc1tfl:;n~lrES"tu--a"r"h-=ta:-----TeC1illfcul data."U!iCfSupport. 
~'"~:'."'~:'. ~~~R,c:scrve 

-1\'iiifli',. ")l'J1l"J!li<fff!':'"_'" i",' """'""""''"'.· '"""""*",.,..,..,....,__,~_, •• ,. ."' ·>J '""''""""""'"'-~'""'''''#i-111;f~;;;;;;-_1i0;;;;,1't• ~!l·~l'~.cil·l~~lkl,l_l!,(l~!~~m}'M'l'l~~~~.~a_"im~~Wi'hW~J:~~\f~!:R1iio6';i!'}Wi,~~-< 
Desc.ribo:au Jmuwn cunses_ (p0lluhmts of ~(Jl!cern) of,·Yntcr qu;:tlityimpairmellts from auy q£ the following_ 
:-iot1rces: 2uo8 Tex;JH Wif.tt!l' Quality InVentory anti 303(d) List, Clean Rtvers Progrsm HasiuSumru::uy, Hasin 

_HighlighJs Rcpml:s o£._J?_!):!e1· Docmnetll{~d Sonrc.es. :_ __ .. -··--·---­
AI't.msa~ Connty is 1;un·ouuded by seven bay sy.stl~ms including four (Copano Bay-Port Bay-1\:Usslon Bay, omd 
H.cdJis.h Bay) that nre li~r:cd as '\valer boclie,.; lhal tld not meet applicable wute1· 4.uality stanclrm:ls or is 
lhrcatcn~:d for one or morn designated uscsQ and am ~1l.su listed ns Category sn. These hsys fm~ li.'3led due to 
hn.cttria conb:l.minatiml.(EJi':;~r wuten:;) aJld stonuwa~er runofffrorn lund usc practieCfi_W>.:->lt't""'·'B"'m=· __ 
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1\l~ansns . 1 ls , gl'ci\.Vlh in po1miation of bolh permanent ;md 
Development pressure poSes a sedut1~'> threat to the qu<~lity of the ,~,..etltimJ:,;, wildllte and w~te.t· 
J.·~snm:ces that 11.1ttk~ llle region allTacUve. Ai> li1(_ll,'tl and more land .is Couvedetl to n~:;;ideulia] oe eonunerahll 
UN!~. tbo potcntinl fc,r water qnulity degl·n.dation is inGre(i.Sed. Pollutants that Lhre~1h.m the beullh of tile. nrett's 
six ·bays <rre nutrients and sediments fmm huma11 twtiviHe-5 r:mch as shOI'dim.~ Uevelupment, and polluted 
runoff. 

Thi$ Lh.reat i.<S m_o;.,t obvious in Little Bay, a sh~1Uow bay witblnthe. cort')(il'ilt'e bom1dnriM 1Jf Lho Cily nfRockport 
tbatlJ1slorjcuUy ·has :;luppot(cd a l?l'Oduc.tive.fishecy, large ilnckli ofwin_tering watcr1bwl1 and lmge. populntions 
of nesting water bird.~, Little Bny is bcmndCd 011 the SotHh tmd Noutheast by plJhlic lomds (Ro{!kpm+ Beach 
Park, l?csHval Gt·ounUB) uud on the. we~t by a ,t;lteet with rttiJllip1e. pi.1l'king ;.mm.s. It is fully accesSible l'o the 
public nnd uSage levels ate hig:h, espet:'ially tin '"'cwh::nds. It is nti.lit.etl. year rmmd wllh a varicly of w~lter­
hu:-;ed \'ecreutlon, h1cJudh1g kayald11g, boat pJer1 vmde Hshing, swill:nnin~, wiudnurfing, skiing; and birding, 
Universities and public schoQls- frmn throughout ~outh Texas use LitHe Bay as a research nnd tcflching 
resource, a.nd it hJ common to see groups of slllde.11LS.-_ 011 Lit~le Hay Ol' along its sJIOn:\ tnlcing part in 
r:uviro1'l.n'lelltal stud1es ::!Jid flelr1 tdps. Apaxt frOm Lillle B~1y thm:a are vmy few localiomJ 1!1 A'r'tlnsus Cout1ty 
that p:tovide public access Lu w;lCle fisherman. m1el tho sh.(Jfe-b::~setll·ec:n=mtionul opporlunillea Hfforded by 
ROdtporl: Beach Pm·Ic. 

l::kientil.5tS have idcnWled pollnted storrnwatm·nmoff, ~l ptoduct of mbauiy,atirm, m--; rJ. plinu(pal e.:iuse uf 
decli11ing vmtm: qtwljty and loss of wildlife lH\l-litnt IA~thjn Little Bay. Stud1e-.s dot.:trmented lligh levels of 
nitl'ogenlmH.ling frolnland~basec1 Heiivities, r~duei!!tl ~l:llinii.y dUl~ to storm water outflow~ (e)mem·baled. by pom~ 
water exi~haJJ?;e with Ar_ansas B~·\)')1 and p_ersistenl eub'nphieal"ion problems surrounding algal blooms dm:ing 
the sumnJc~i' monl·hs. Little Bay has cxped.enced a decline in l:h~ om~P. extensivo beds of sul1me.rged seagl.'<1SSCS. 
FJsb.ing. is less ptoduclive! and winter flodm of watc.rt0w1 htw~ Jedined in numbers aud diversity -in recent 
yeo.rs. 

V\f<-~ter Quality studies hHv~ besn r~mdwted by 1\tl:AcNlm.R to tletermlnc the e:rtent of pt·Oblems withi11 the 
surruumJiug Al·rnlSI:lS Counly) 111111 tJ10 Cily of Rodq?ort's W.:'lter Quality Coln.miltee l1:1s several years• data 
$utroundiJJg lhe docHnc in wale1· q_uality i_n Little: Bay, In addition. C:BDHP has deJtmninml that the scagTa.ssos 
in Liltlc Bay have been dcrlinlug.~ince the 196o-'s ctB a direct 1'(\')ttlt of the reduced wn.ter quality in Litilc Bay, 
Just foUr yl'ar!'l ugo 1lnts_ of LittJe Bay were lush with nHtrt-ih grasses. ln rcecnt.Y~~,u·s, Uu1 hay l1ntton\ that has 
historically .:-;uppulted the scngrassc3 ~mel :fiinge marsh Ih:lt line t1w perimeter of UJC bay hH.VI'l ulmost 
dlsamtc.ru·cd. 

()Il th(~ west side oftlm Uv11 Oak 1'eninsula, sections ofCopann J3uy ltnd Pen'\. Bny l1o.ilc been closed to oystering 
due Lo 1oca1i:r.ed water pollutiOI1prol1Iems. 

Ttlle Creek _is a 2, too tlCte wat(!tshetl that. canies both stonn\-vater drainag_H- nltd sowage cftllrcnts 1nlo LHlle 
Bay. 'fhe- strcrun drains axeas of l1le C1Ly of' Rm:.lcport, _the 'fown of Fultrm~ [lrtd -urcas of Aransas Counly 
outside i:he juriSdi~tion of cithel.' mtmicipality. Tht~ Tule Crr.ek watershed is urbaniZing, 11nd the -population in 
tJu:l: area is expected ln inet·euse in the next l\"itJ demde:~. The .t\.ransas. County Nfi.Vigaliou District (ACNb) 
owns Littl~ BB.y hy Vll·LLH:! n-fa bnd patent from tho Texas Legi~Tafure, nnd the ACND coop(!t'HI:es with tbe Clly 
of Rocl<pCirt i.n managing Lillie Hay. Thus, nll govcrnu18nlal entitie.'i in Amu.sas County m·e hwulve1l in a 
converntive effort to Pl'Oleet Little Bay_, and there is COW:ll!OSUS flnlOllg Ulese entities tll:lt the 1\th:. Cree1c 
drainage aud pollution of Little Buy nre top-prioriLJ1 eonccmR within tlw fr;1mework of the t•egional progtam t11 
pmler:l water ;md improve.: wildlife hnhitat descdllOd above. 

---~ 

s 
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A reemr~nt No. 1182~1o-go 62 
Tho projccl sito, Up11m' Tule Ditch1 is un fi~Pfl1Ve'(riRitb.eii. JL.;11[iige ditcll~thilt lws bccH moclillcd over ll1e 
ycnrs1 including flllLng and ditch excavating of Vlt.dnus lllWI.S !lS we11 ns pipe~type culverts. The: U.S; Fish. .and 
Wild lifo Service National WcUaud Inventory Maps (19'Jo-tg8o) identlt~r the wetlflnds in this ftoodway to be 
palustrhu~ emergent; fot'DstCd 1 pcl'sistcnt ahd Le-rnporllrily i.1ooded. Ther(~ are also upla.nd meas ·wilhin. nnd 
nlongthe druinage. way-. The restoration of thi.s area with stoxm ·water best management: tn'actices (Biv[Ps) wm 
provid~ impnwed stm·m water quality hnbitat aloi1gwith a r~mge of control benefits. 

Brn'lilhm pep!Jt!l' h'ees (Schfnus tere!JintMfolius), which ar~ na.llve to Brazil, Argenl;itw) aud Paraguay, were 
hi.ltwluced tot-hr. U,S, as an ornumcntul from tho mid- to lfl.te .t8oos; however, it did not establisll outside of 
t•.uitiVtltiOTl in J.?Jo>·ida m1ti1 the 1950s. According to ttt1.pubUshed SUl.'Veys, Brazilian pe'ppm• has ill1H1bited over 
'joo~ooo acre.s in l<'loi:id<t inclildirig over 91% nf the "(>)·caeli!CS in southern Florida. This }lepper tree ha,"} 
t."!Cctm·ed in Texas sh1ce t.he 19sos, and has 1·r:eently become extr~;nnely inva.siva w!tbin Texas wethmd.s nnd 
~~oast~l pl:ali'le.s. Bl'&ZUian -peppi:r trees are very aggressive in their growth a!-: they fmm extremely dense, ten­
U1Ctct; high i11idc(:lS. This. -pepper tTt::e threatens the de.~5lruclirm of nalur~l veg11tative l:ommunities ant1 
ccosy~tems. 

B1·aziliun peppBi' tree.':\ arc so lnvnsivo that. tbcy \'11i1l (1Uic1dy ehatlge nulive. veg~l·ati-ve C:flilll111miti0.s h'J 
1nomrtypi1.1 shmds of. pepper trees. Native ve.gctaUon lJlays. itlll itnpurlunt rt1h~ in sh!.biliv,ing iJ1e banl{s of 
dilclte..~ ~nd cana11"-l thet•e.by l'educing erosion nncl scdi.mcutJoadi.ngs. Thc.M"tivc vegGlation occurring along the 
nmt-mainlltirH~U. ~l:!t:ticnu: of 'fnle- Ditch We.':1t. 1'ulc Ltd<:e West, and within the 1\d.o M~tL'sh Hast is compdsed. of 
wetland nnd aquatiC plauts such us Cou~:~tal bucopa CBw:opa mmmieri)1 lcsf:Wr dnckwccrl (f.enm(f, minm•), 
sedges ((.'ypr?rus sv~1.), and spil<en1sh (Eleocharis spp.). Thes~~- ar8as aL<Jo cQntain nutiw forh/'i <lntl gr~fil-ill~ 
S"uch as bushy bt-onmscdgc (Andropogon g:lomeratt!s)t JYaniG grass8s (1)ani~wn spp.), lwrsem1nl (Mono.nla 
pwu:lal"a), t1enb::tllo (Erige1'C01 mwimtcwtis)f anclliltle Mueste111 (SchizaclHJI'illm scopatlum). ThH Rhrul> aml 
tl'ee layers conlain laurel amllivc~ 011k (Quercus spp,)1 wa.'{ myrtlo U\1urfca ceJ•ifem), rol'a1 boau (E1'Ylhrina 
herlJacea), r..ud .Y<lUpou (lieu: mmn't"on'u). These v:uiou·s vegetative types play rut important role in stabilizing 
the bunks of tbe Tule Ditch, Tule Lah:, mul 'Tule Marsh atl:"m.s. witl1 the'ir root systems. In addition, each 
vegetative lype hus iml)Ort<mt l'illratioh nnd contunrinunt upt11lte functinns whid1 improve locnl and 
.lnwulltrcam \'l'l~ter fJUali.ly condilious. 

B1·a'l.ilinu pepper trees dnmugc al'eaS by crmvdiug out native V(-:getn.tive n.ssemb1ages. The pepper tree1s 
sh:1llow root systcr.n~ allow for soil crosio11 tu take place. 'l'hese l>ep-per tl'ees are also Iamwu L1~ dog wethm:ls 
tu1tl Wlii·P-rwnys. Their col•)niZ<ltion coupled with U1eir prodlgi"ous wutel' u.ptal<e a1lows then\ tocha.nge soil 
moi~lure and. water tnl•lc levels to cDndi"llons 111a-t favor t1H~111 at the expense of native l'ipmian spc-;cies. 
li\1rthermore, the llra7.iliau pepp~r lrees have little to 110 wHdlife vah1e.s. They are salt tolQnmt 11nd they have 
no llat.ttl.'allcuown p.redators . 

. Axamhts County <Jnd the City of Rockpott ate not regulatnd munlcipalt:r~p;.n';:lte ~::tormsewe1' (W1S4) systems. 
The ACND is also not a regulated MS4. A"' a result, thes~:: local g-uv(~_l"l1m1:mt~ a\'P. nqt required to haven storm 
watm·· permit. Axansas ColH'lty i·s Vollli1lari1y develo_piug a. Drainage .!Hastm· Pllni wHh an empha::;i.s on 
storm water mun<limmmt and implcmcnHug llMPs. ArnusaB Counlyi along wilh lhe Cily ofRndtpnr\", ACND, 
and the Town of Fulton, are Coopei:ativcly developing_ a regional storn'r water master plnn ~ lhB Annn;;as 
County Regional monn Wah~r 1\<f<inr\ge'ment Plan (ACR.SMP) y thnt indudcs implcmcnti.ng storm watcl' BMPs 
'\~thin the priol'ity Tule Cred-o; WJlert;hed. Tho. pl:oposed pro,iect wm help accompli".sh the tOHowi.ug objectives 
ofthe.ACRSMP: 

«! lJecl'ease fl.ootling impaJtl.: on b.l.frn:&truchu·e, 
o:~ "becre:~se s.illntion, ])Olluh.mts, and nutriE.mt loud.iug in l:he sttn'oumling.bays, 
111- l'rcscrve. ec.olw~ie<JJ integrity of Al'Unsns County art.d the Live Onk Peninsula, 
o Develop gtantb.xds to accommodate sust~~inable quali~y growth, 
o Introduce a re.gional, long Lerm, lllltllnwnlaintemmc:e approach h.1wn1·d the water volume rmd 

qm~tily is:mes, 
• Contir.tue _lo JUenl!fy lm:nl i;-;:>ues and cconc.erns and potential water ()\lUlitv pl'ogl'ams, 
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. __ .. . Ag_!',eement NQ~}i~,£-::!Q:-_9.,94.~~ 
r-----.--J"d'e-"""n""'l"if"y_o_n_tlrcl'n-,r"Jlernent immedb t'~ <Uld eontinued storm 1\'fl.ti::r DMP.s~ 

" IdentifyamL assist in the nequlsition ofpub1kgrnuls for the hnplementation r1fpmjects us u_ xosult 
ufthe ACRSMP, 
Integ~·ato an ACRSMP into the exiSting permittiug ].)J.'o<.•ess fOJ,' Aransas County, tlto Cily of 
RoektJoi't, and Ute Tow1i ofFullrm, i'ndtlding 1:.0heRiVl~ design criteria ;uuJ accepted storm event 
fi'eqi.Jencie.'3, 

o Creale 11exib1e snil ptuetil!ul starulunl':t that (~~n be lll?!;!cl by (\itmty stnff~ 
o It.hmtify aml c:ultiwh~ {'.oltab.orntiV~'! effmts with aU·partncrs within tho region, 

Use. a planning process llw.~ is h'lJ11SliBJ,'enl Wilh opportuni.tieR nw public. purtidpntiOliDnd 
edt1Cfttion1·nnd 

f! Identify alternative funding methods fo1· the pl'dcut·Cl'nent of easemrml::; awl infrm:.imt:ture 
imprc.J\Iehlenb.;, 

Using nn overa11 WJ:Iterahed ~llanagemcnt l.lpproaeh to this ACRSM.P p.rojctt wm include hnplementing· -<itOl'lll 
'.vatcr BMl?s thu.t p1:0vidc. wa'lcl.' qua1ity aud ecological etlil&nce.ments vv'it1i dtnin.age, control ilitpro\'ements. 

The ACRSMP wiU be eomplctcd iu llll'uo (3) phase~. The First Ph~:~se wi11 includB the Pl'oje1:t l>Janning and 
Nc-:eds A?m~Ssment. The Second 'Phase will incltidcthc.Mocleling, Hvrllnation and All~rmHiveAnuly.-:i!<ii nnd H'tt?: 
Third l?l1nse will include Preparation and Inlplcl'mmtat!On Of lhc Maslct' lllnu mH.l BMP Tmplr~rm~ntatiQn, 
Arunsf.m County hn~:~ de.velopecl a Storl'nwatel' Manii)Wnlcnt Advisory Committee. and 'l'selmk•Bl Advlsory 
Commltt~e composed !Jf rr:opresei1H1tiW:s from Lh'rmsas County, tho Cities of lli.>clq:)Ort, At:a.nsas J?ass and 
b'u.lton. and tlu:! ACND to il~sit:Jl in guidit1g th(7 perforronn<.\0: of the ACRSMP. The Nnlsmlth Engineering 
Project Team bns been S10'.1t:•(!led hy Arun:il:ifl Ctmnly to Dl'(!pln'P. tlw. ACRtHVTP. 

The Couni:y executed n contract vritb Naismith Engi.noodng, loc. on Mareh 2.3, 2009. TlleACRSMP y,riJJ be a 
12":~8 month process, The Fi.rst Phase or \'\'(Irk was ~wthoriz;~!d lw lhe Anuma.'.{ County CommiSsion(w8 Comt 
and indlided wod~ through July, 2009. CoorclinaUon has also started with a wlde range ofloc;.tl, fo;tute, f~deJ'al 
authndl'iAs :md- ir1stitutfons, conseL"vution groups, nnd privutc individmds to colk:et and cvalnato (nibrmalinri 
on wale1· qualily :JS well aB flondingfdndnage problems and ecological issues, pdOl'itks, QOllStraintar o.ud 
opportunities Lo imp1etJ.tnnt stonnwnter improvements. The Tule Creelc und Uttlc Brry wo.tcrsbcds have bcc11 
idcntiJiod aS priority m:eaS fm• ifill_llemertltng, j rrtptnVement.'l. 

Phase U of lhe ACU,SMP iJ<: cummUy being nutllOrimd by the Cou~rly in Work Authorizatjou I\fo. _z to be 
funded by _Ata11sas County. Atohsas Comity pluns to utiliJO.c-! Cm~stal ImPact Assistance Pmgrll.1n (CI.t\.'P) fmtds 
to ~·elmburs~ porl:lons of the Phase ll worl< and v,rill fund Outstfmding costs not reimbursed by CrAP; The 
work under this l)ha.sc \Yill~~onduct dt01inage aualysis and watl~r qua-lity modeling. The lru>k ::J]Ho oul.lines that 
a wutei• quality sin:npllng,_anJ monitoring program 111~11 be rer:ommf:!nded. Load tc.ductions expected frnm t.ho 
modeling and speci:(ic wrrtcr qua1ity im_provemcnls arc uot avniktble mHil lhe. PhHse II lasks ure eomplete.d 
whieh will be ~1t the eucl of 2009. Phnse n ineludes u.-,·o modeli-ng Hctivitier?, H& H lvfodeling and 
QUALHYMO. H&H modc1hig wm ose IIEC-IlJ.VIS and lCl'R (Interconnected pond Touting softwat·e)1 and 
QUALIIYMO will be used .for BMP design aud wuter quality modeling. The QUALHVMO wns originally 
developed for u~o nt n wute~·shed scale nnd it is therefore watershed oriented. This m.odel is based on a. 
conlin'uous BimulaUon mellwdcJlugy l:h<Jt in dudes rn.inJ:1ll/nmoff and ,'lnowmelt proces.o:;e,.;:. 1t can :"Limulnta 
water aud t:;m add setlimenls aml JissolvP.d constilmmts to the analys.is. process. 

The H&H modclhtg and cln~inage Hnulynifl is being finalized and inHiul findings on ·wnter quality and BMP 
design is exp\':cletl by lhi:! ~md ofOd-oher, 200t). 

There is no adcquaLc Wt\Lt>r quality monitodng duH\ fm: Tule CJ.'C(;}k ol.· Little. Ruy. The re....<l(lBI"'Chcrs, CBBEP, aud 
N!A-NERR hnve nll recognized a decline in scagrass in Uttle Bay and exp-ected that st01'rt1Wtlh~r input to Llttl.e 
Ray is a mujor r.ontri!mtlng course. The CBBEP ami MA-NERR are Cnllrlncti11g water qonlity and 
se.agrassflwbiWt moni\"odn~ ill Little Bay nnd arcn.s ofTule Creek. 

7 
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I
.This monTibi·Iil"g l1aS ju.;;l hBgun aml w-m hr~ completed in. :w10. Tho purpose of tho CBBEl.i sh1dy is to assess 
water qun)lty in Little B<tY and expa11d the existing trtoninwing effot't by tl1e City of Roel<port in tltt, Lillie B~y 
~ystett'l loc~tted h1 'Rockport1 'l'exus, it1 order to ehuracterir.o thH htly's n~r.ent (f;·lst 5 yt~tlrs) t~nvlrolnncn1Hl 
degratlalhm. The- putpnfif! (lfMA.~NERRsnmpling_plan is to idouliJ:YtllC c.tmsc- ofscagt;ass dccHna in Little Bay 
.lit Rockpod, 11'exas. 

The ACRSM'P will J'ecommond ndditional wntcr quality sampfuig and moni~oring which 'Vli.U complhrwnt Lh~ 
results of the ougoi.lig CBBEP anti MA-NERR. testing. Thfs monitoring hy CBBEP r:md MA-NF.RR includes 
statlon,s on Tule Creek.. 
Amusa.'i County is committed. tn providing all tho n:iodeling results~ quality and quantHy1 as well n:;; project 
de..<:Jigns and tecotnmendod pi'ojccts, A .'L'a11ge of st6r.i:nWatet CJ.tlality mitigative irnpi:ovemellt ln'ujects have 
bee11ldentifie~ along the 'l'nle walet·shed iut:luUing areas surromH.ling Litt1e Fl~y. Th(1. snih'i of irt1prownuent 
projet:L<> indutles the- be$t management wucticcs included ill U1is '\Vorkplan. Tho ·watel' qtlality sampling and 
moniloring recommended ln U1,e A(~RSMP will ftnthel' subshmtiate and support imple111tn1tatio11 of continued 
prnje,~ts. 

----------------·--·---------·----------

The pmvosed projeellni!l).lcl~N th~ following componcuts: lnvasivc'l)·cc. Removal; 'West Tu1<:-- Creek 8cdimcmt 
'l'rap Pond m1<1 lfubiLcJ~ Enhancement; Wnte.r Quality Monitoring anctModcling~ and Intbrmatiou.al Sigungc, 

Iu'\i'asivc Tree Removal 

Tbc cradimtiun of BrJ.w,illan peppem, Chiln·~·;K: Tullow, uud other i.uvasivc species is 11 part of wetland and 
rivnrinn area restoraticm lind enJmncement thut ~;E!tve rl. .$igniJkunt NPS ab~tement functiml. Maintaining 
desh:nlJlc vegetution along channeU~ed stt·~tlms ~uso has nest lVhmagement Practice (BMP} functions~ Native 
Vi~gf~tution pln.ys an important rotc ln stabilizing the banks of ditcheS and canals, thereby reducing et·osion and 
S{~(Hment 1nndin?,S. Tlw nutjvc vcgctatio1t Occtu-ring all"'l1lg and \~thin. the areas of '1\tleo. Cre.el<L and UptJel' 'l'ule 
Creek is mmprised of wcthmd~. DfllHJtic plants, nnd bJacR Yl~llow tt~es. The root sy5te111S cf lh~:Yvarim1s native 
vegetative t-ypes pby an impurlant rule in Htahllh;ingthe bnnks alo:Qg1\llt"! Creek.ln nddl:tiDD1 eac~h vegctalive 
LypO _has in1_portant filtr<}tion and coult.unllmnl uptake fum:t.ton:-:; whieh lmprnw lm:<1l <md downfitream water 
quality conditi011S, 

The_ proposed removal ofinvnsivt~ lrees wi11 irivolve Helecl'iVr.ly removing these tn!e.'l from tht~ Wt~.st Tule Creek 
nl'f!U. ~flHi goal a~ this project is to l'Cduco lheHe nuu-mtlive il1V3!-:;iye pl~:~nt.o:, which wHl allow i"<.1r the Hl:lturH.l 
t:o1mlh~\tion of oearby native trees} shL·ubs, and, [Q.tbH. The reslol'ation of riparian habitat and boHomlands will 
improve !-'ihorHline stal•ilization functions, \o.•Ul tcdttc.c Cl'Osion ancl sedimentation, futd -wm help huptovc. watel· 
qualily cortilitirJb . ..; ln the .immediate wetland m·c_a, and downsh·cam tlu-ough scdhucnt trnpping n.nd 
mnintalni.ug Cl1.bn.nci.!ll wet1uml function. This hnbftat restm<ltion effort will illso provide 8ignificant 
improvern~nts hl Ute ha,bitat quality for w11dlif8 u&e. 

w(~SI!: TuJe Cre(?lt: S~diJnmllt '.lll'ap l"ond a-ml Hllihitat RnhanOOn.umt 

ThiS project is located iu a site Uml will enable caplurC;l of seditnentfrmil the wo:ttcrshfttl hefnre discharge h> 
Littl.e. Bay, AsedhUent pond wil1 be COllSt:ruded i111rnediatelybeluw tl~e cm.1fluence where Ute UppetW~t Tlt]e 
Creek co:pnccts with. the North Tule Cr-e~:k, to remove sedimenlt.rauspotled li'0111 erQsion oc:cmtlng u_pslreruu, 
Due to foresteil Wlltlands at this site already func.tionil1g as a IJM.P aud suppm•ting a stable ecosystem, tho 
emp1uu~ls- is to i:n<3.-hllaii1 lhl~ majorily of existing forested wetlands and live onks, and llliniU"liL;c the loss of their 
f)tOl'mwater quality fullc.Liuns and/or P.cologka1 values. As prm1iously discussed an invasive removal plun wi)l 
~e implernentcct to reduce h1Va<>ive . in m~eus along- the . POIHl Construdion opecificlltkms will 

, ilwo1ve hJeast 1lrum npproac~tet:( nrccl_t!)l~'_<'if_<T"!'"--'Il'_lill'i'/l.!!:i'l£1<.f'J!lij)111<3!~"-!0Y5;i<JJ!<ttlrt!i.'JruLrl'itl!llll£-"'J 

' 
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l
-11fibH·at: ;The rr.liiti"VetY:~jU,llfl);Ji1d 'cil,JProXiii1UteiY"i:S:·fi aCrCSJ on.lpllaBTZiiigSeCI~;,~r1~~;~~f~~~~21~:n~f~~~~2 
mmH or Jt~S."l rm-line but ao us tu avoid d1anges tn t1ood und dtainage cont\'01, 

· Wat~~· Quality MW1Litoring 

The suhjeet .strcurn is m)t nn 11impnired slrt-l:i'llli segme;:nt. 11 The 1mrpose o£ this I'nonltot•ing tusk is to assess the 
w~:~t¢r (Lliulity 1reaLnwnt .vel-ftlnmmC\~ of thu pl'tlposed setlimt:mt. pond and to dr:tP.t•nlfnt~. the nef:!d and basis for 
improvements LO Ute ~e.climl;l!!l porttl. The Monitoring 'PrtJg/l'ml wm involve po:-Jt HediTntmt pond coustl'\l(:tion 
sampling ancl analysis ofTu1e Creek sw.·fare water chemicalftJh.y~ica1jbio1og,itul d'JUruderisUest gi'oHmhvater 
elevations, gcotcclruical characteri'i.atiOn, and h.ydl'Ologic and hydtaulit:. dtan1.cl~.l'izallnn of Tnle Creek 
\'11atcrshcd above the proposed Sedih\ent poJtillocaU(>il. SudUce walet· qua lily monih'n•ing wlll he pcrfonned. at 
fotu· (4) l.oeatitJns to nssCss post.~eonstruction totaL suspended solids (TSS) loacUng and lhe perfotlnnuce of lhe 
West Tulo Creek Seclimcnt 'J'l'ap Pl'ojcct. Approximatcly eight (8) sampling CVcllts "'ll be attempted to 
\'ep~·cs~nt l)usclin(~ dry 'tnd ·wet weather stormwntcJ.· comlitiOilS. Sm11plcs will bH tu1nlyzr:.d. fo1· TSSJ pH1 

condudivity, salinity, dissnlved oxygen (PO)~ tempert1tm'<~1 nnd oilllll..d grease. The. TSS snmplcs wil.l he 
collected sinc1;'! that is the pl'indple stre~lm poJJutnnt lo be cQnLro11ed itt the suhjecl BM!), DO will be Lt~GU to 
identify the potentiRl f'Ot anoxic ot ~:·ut1·o~1hlc (!On.ditions ht thesedin'lcmt trap pond ~~aused by organtc.nutl'ienl 
loadi1\g, 011 aucl grease '¥ill be monitored to assiSt ill idcntificaticlll of stottnwater ccntl'ibutots il'Oll1 UJ'bari 
dl';welopment (roadways), The: plJ1 te.mponi.turc, nnd. conductivity wnl l:>o l}o11cctcd Wi.lh minimal time 1md cost 
Ul~]ng <l mtilti~prmJnu:!t<-;\· );H'Ol;H,~ and "1\~11 help further cHstin~uish Stor.n1W£1l0I,' Cpntrilmtion/sources from 'Waste 
Y.lnler 'ftel!l.Illdllt Pla_nt emuent without ill!!UlTing a MUbi:ibmli<ll mldi\'i.ollt.\1 C(l$1:, Streamflow mtmitor:ing wnl 
]ncludo stream volocily1 eli;IVH[iot1 1 Bntl Ue.velopment uf wting ~~tlrves. FJow ml:a will b~ det~t·minetl by 
measuring depth \.vith a gauge p1<!.c.ed aL n polut where Ueplh/Onw funcUotw are ktHYW!1 1 and depths dm be 
recorded. The depth cm1 then be cmwm'letllo a flow mle uuU a ruling em·ve, Tha ruLUtg eurv~will be obtuined 
by measming: tlow neal' a location whcL·c a I'datianship bl~lweeu How nnd depth c:ds[s al various LinH:\'l ln 
obtain a series of.records of-flow ratc!:t. 'ilw stl'ca.rn flow gauge 1vill be installed ncar the !Ughway 35 bridge 
and monitored conct1rrently-. Piezometers me usef1d_ in chcu:nctcrizlng dccpor t1ow pnli:cms, how the rcchargu 
behaves long~l:erm, and grounrl\'Vntet• flow r1f1'edlou toy.,rards a crr:!ck or bay. Piezomet-ers provide nn indicntion 
of W!:llei' pt'essu.re 'nltl ~:uil pl\lP,~~rties. By plncing paired sets. of pit~zom.eters_. thH- w~)\P.l' prP..'l-Slll'e differenec! is 
known and can provide inf(Jr!riatlml l'eiHle.tl L(J the WMt!r flmv. Three (3) pHired !-ieL<: of grountlwate~· 
piezometers will be lnsb1lkl[ and monitored. at thn~e (g) lm.·utions, to b~) cleh~rmine(l in the field, lr,,) asse::;s 
g1·oundwatcr elevation, a11d conductivit-y. Infiltralion testing is important in the conskleration of water 
balance and stream cl'Osion cstb.natcs. the in!iltorneter will take a se.l'ir;o.s of measuren.1eut.s of the bd1aviol' of 
the wnywuter soaks into tho dominant soil t:ypes of Aransas County. Inilltr;\lion tcsling provides good i11sfgbt 
inh5 the behavior of Lhe sutfm.:u \If U1e gro-uml. Jnfr1tr:1tiun l.e~tin~ will m:cur Rinmltruwom~ly at tlw tlm~e (3) 
locati.ons at_ the same time lhe piezomelers an~ im:WlleU. Raiolall gauge:.; will be imaull~.:Ll lo assess ruinl'all 
estimates correlated wilh the sampling lo assess stonmvater l"t!tlfL'Nenh.ILioo. v~gel.ullve hubital 
charncterlzation und changes will be noted from each. Ucld sampliug ove.nL 

Signage 

Sigmlge ,"f1ll be instnlled to acknowledge· tho source of gl'ant funding for the projcct1 and at Hm 8amc tima 
;i(:tivdy involw~ L-hfl 1mblic in cducaii.onaJ efforts. to expand both the appreciation for~ and the sense of 
n} .. ~ponsihility fot, Bh~wnrclshlp nll(l ·prouctive proteCtion of our ac1natic resom·ccs. The signa?;e wi11 he 
allrac.Uvt.\ inf{Jl'IUI:Itive, e!lN,Y h) und<wst(:lnrl, and ,yjlJ edi.1Cnh~- pe-ople nbout the effects oftheh ac:titms on 1-he 
1_g_~!.9:!f1_1_ reg.i_on<~1 ~~:r~yinmillellt. 
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r~:~~\:::!\~~~1,~,'~~ wlthin 6o 
l' .altd/Ol' e-mail communkation vvilh tl:~::~~~;?,:.;•~~~·: Mtmaget r~g<-trding the 

progress of the project in1'egard to uny matret·s ulf.enlitni l1~tWeen 
QPfu. Thi.r.; will incindc a call or meeting October .. Minutss 
recording tl1e.imvorbmt items discussed and dc.dtdoo;:;. each call \\111 be attaehed 
to each QPR. Malhln; that must be commtmicatcd to ·Manager in lhc interim 
betwt'lett Q!JH.s rnay include th'~ follo-wing; 

o .Re(ruests ft1r pdm: nm:o:ovnl of octivHics or expenditures foe which the contract l:cquircs 
adva.nCl.'.ll:lppt;nval m· th~~tnre not specificnlly included in the- scope-of,Vork ' 

.,. Noilli<:-ation in advance whenAran.~us County has sehedulc~d p1~blio meetinw~ o.r events, 
initiation of OOllsh·ncLiOliJ or nlher rrwjm· tasJ.: aetivities undtlrthis conil:\lCt. 

s Information.regattling 0venh1 or cireumstanees thn.t rnny require changes to the budget, 
.acopa or schetltJle •Jf UeliVE:!rahlel-l; these twe11ts or dt'CIJnl:~tances must be. 

ll 
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"'.-;c-:;cc-=-co-=====c:;:•·: ::;:;c:o:---;-::·-· ---- ··- ~~~.~~.~g~~!.l-J~_}~~f!:.JiS2::!.9:.9.Q4_fl? 
SuhlaslU.'J · Annual ReportAll'1:Jide -Al·ansas County will yrovidc ;m article for the }..TPSAmllml Report 

upon rcctuest by the TCEQ. This report is produced mmun1ly in nccorcl!mee with ~Section 319(h) 
t)f the Clean Water Act (CWA), and is us¢d to 1·eport Te:<ns' progress t.ov1.111rd meeting the_ CWA § 
319 gon1s nnd ohjed.ives1 J.111d tow:nd implt~menting its sl:rntegie.s :m defined In fht~TBXIiH N11S 
111"anagement Pl'ogram. The article will include a brief summary of the pl'<'Jjec.t (ulcl descdhe th(::! 
activities of the past flscl:llyeat·. 

DelJverables li- Minutes of Post..., Aw<H'd Orientation Meeting: 
Qtlarteily Progt·ess Ropods 

<~~ Reimbursement Forms 
• Mlnu tes of Quartedy Cmttract Conference Calls 
>~> Contractor Evaluation 
., Project Fuel Sheet 
.. Annual Rc )Ol'f: Arlide. 

----~--.J---=---"""""'-="""'"'-"""'------------------' 

12 
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lo prevenl !'esprollllng. '!'his- will 1m accomplished physicul l'Crnoval hc;.wy 
equipment such as bulldozers, fl'dnt~cnd loaders, alld otllCl' spcc:ializcd cqujpment, as welt as 
ham1 tools such as chain saws, ±Ollowccl by herbicidal treatment 

~~-~.-o -·,, ·:~· ::~: 1 Pr(~vent seea1fR1Lg ·Re/ieiier~-;tio~;·-:: -Ki·~,niias "dOUlliY--\\·;m:t.1eSiw91o-imWrin.t5e<dfui:ol 
rege1wmtion 1-vi.th "ba.S!ll spot" applic..1tions of acceptable herbiuides. N~~~1;,;;d~,;;r;;;j~ 
v.ri.JI not hB harill(;ld, 

· prepare a repmt . 

irurn~diaLely beltJW the confluence where llm Upper Wesl Tult:~ Creek co.unecL.'l with.. ~1e 
Tulc C!·cck ConslrucUon specifications will involve "leasL harm approachcs11 and usc of111ats or 
la.rge Lrack equipmenl lo avoitl rulLing r111d dnrnage to habitat. The rclalivdy small pond 
(approximately 1.5 acres) cmphasb.ing sediment contl'ol will be placed more or less on-line hut 
sons to avoid changes to J1ood and drainage control. 

prepare 

• 

13 
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"~)\::~~~~~;~ , mg/L was used as 
S( trap Itispossihleto esUmn.t«·tot" and 
also vl'ith the sediment tn\p itt pJmm h1sed c1n this estfm.utet~.nJ. on an e.slirnale of flows fmnl 
tlu~ wate1·shell. Tuldng ~iG lncheM of rsin a year} \-vilh rm ~slimaled volumetric nmaff coofilcicnt 
of t]bout r).75· Assumplions indude 1/3 of all cvc1its ·will he Captmed (largo events will ilow 
l11rough) aud 100% uf Lhc coarse solids and 50% of fine sediment will bo removed. All lhnti_s 
neetlcd js nu esllli1ala of rcmovaJ rate to c-nublo this -calculation. It is assumed that ibr this 
small trap, com·so materials v .. r±Ll be l'Cmovcd essentially Completely1 but that-finer nmtc~rirJlH 
will be reduced by about 50%. Afljain, rrll ofthesc numbers 1vill uefid to ht~V(~rifi(~d or npdaleU 
by nctunl numbers from the sile, bntthe sugg(~sted estimate ](JftU ftom Tule. Creek is about 2.1 
.million pounds of s~~dilnt~nt v<'ith the trap in pluce, per yea.t. 

'J11e nbuVe nutuhers aTe indicfi.live, but need to be updated 1'1tlth closer cslim.atcs. The t1cld dttta 
associated v.~th this monitoring p.t·ogt·arn will be us~d along with the. Qualit-y Hydrologic Model 
(QUALIIYMO) fol' tlmt pm·po.sc. 11ris model was originally built for BMP annlysis on u 
r.nntinumm simuL1tinn hasi::>; ~lnd is able lu asses::; s~uli11g and decay remov£11 pl'OCessr.s ill a 
BMP, as ·well ao, -..wlter .. :;heU flmv genera linn and receiving water t:ranspott, lZcccnt fundh1g by 
Lh~ Environmental P.rolecth~l'l Agency (E!JA) and the City of A1.1...o:::tin, as we_ll as other public 
entities has expanded tho capabHities of the t()ol, ill pmtic.ulal' its abi1Uy to represent 
porlioning of conlamihants bciwccu fluid and solid phases. Sr;dimcnts can be simulated in 5 
size fractions, altd arc tracked indepcndcully .. Each fraction is temovell nccr.mli11g to m:er 
spccHicd veLocities. )3MP chantct~ristics cnn inc.lud~ hy-pass, wertlow, Lhrough··flnw, 
erllltl'ation aud reguhu• discluwge. Lo!;lst~s to evopntnmspiralion am ::!l:::n calcululcd on a 
e011tinnonshasis, Tl:t addlti<.mt the mod~l has an effective sel of calculaUon modules U1at 1:nablo 
:.;imulution nf dil:l~.l'ibuted BMPs (L-nw Intpacl Development mctl1ods) and instrcam 
ch~:~rueteristif'.-'1. The iii!i.h'C;mrn cmtlpulilt.Ion!:!lucludt! several scdhucnt transport module~ able 
ln 1·epreH-ent slream power, excess cdtical shear, and sediment tratulport, whieh will be useti1l 
in this projecl iu the event that croBI\1o potential aml el'osivc loads from the 1'ule Creek stn!am 
bank or bottom Ul'e to be cnlculntcd. For the J?l'esent1 Q.s a part of this monitoring program, it i~ 
intended tbat the tool will be used to t~.stilnate load~ into the. sedilm~ul trup ba~eU on 
monitored How and. solid~ t.l11h1, and to simulalt!: removul in Lhe lrap as a function of 

size, particle volume, outlet· chal·actl!·dstics, mixing, tht'ough fl(•W mtc, 

cunrJiuate plll!ming nuoetin~s with 
p1Hnning proces~. Tlte infurmal..iun d~.weloped dnring the p!aJlning meetings will he 
im:orpomletl into a QAPP. A plunuiug meeting may also be conducted to determine if any 

lObe rnnJe ln au QAPP. 
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--· ----···. _ __ . ···-·- Agreement 'No. n82-10~IJ046"2 
~t~slr 4.3: Devel'Jp" QAPI" fol' Monitoring- The Arnnsas Cr>ttllty will deve.!op a\ld submit a QA!'l' 
1 ·' \''<''ith ptoje_ct specific da~a <1:luiH:y ohjcH:tlves u.:-:lng EPA Rn;;ut~·ament-s fu~· QuaU~i AssurQJ'lce 

l'l'rlfecl'l'lansfm· Modulmy Plan.> (QA/RS) form•t ;md th<> fCI-.Q NPS Qi\PP Shell os u l')lneral 
guid~liue !)dot• to the iuilialh;u nf any tlah:J {x)llection to TCEQ, All of tht~ monHoting 
l:Jrocodnrcs and methods p!'CScribcd in tho QAJ;P will usa the TCEQ Surfuee ·water Quality 
Motlitoring Pro~edurcs, Volumc-1 and 2 as a guide. Tho QAPP will lJe develrJpetl by Anmsns 
County ,:y_ith technical assistartcc from the TCEQ Project Managm\ Qufl1i~y A.:;surance stBfft 
t~ehnicul ~;.t1~ff~ mnuag:ement, and contractors. ;-fha QAPP must. be apprO\•cd by TCEQ before 
mi:Y datit collection. begins, 

· Sulit2sl< 4-4: Dcvdotl a QAPP fou· Modeling- The Aransas County will (f'(},;Cfop and sul)tl1it a. QAPP with 
project specific dr1ta quality ohJeclivM tonsislent wilh the EPA l?i'!flHirem~nt.o.; for· Quality 
.ASSl/1\mC@ .Prr:Vect Plansfm· Model111g QA/G-5M fonnat 120 days ptior ln the initiatiou of any 
mode.ling acth1ties to the TCl:f.Q. lhe QAPP will be developed by Aransas Counly, wlth 
tar.b.nir.lll as~istal1tXJ: frotl'l. the TCEQ Pn1jcct Mauagct, Quality A.ssurancc staif, tcclmlcal slaff, 
manag~ment, and (:ontractt'lrs. The QAPP must be approved by TCEQ before any data 

collecLiou begi:'-""'"'-· ~--~~~-~--=~-~c-c==ccc~,---~-~~-~~~-1 sllhlask 4:5·:-- "QiiPf' UPdAte - Arn.usas Cmwty will provide iupul to TCEQ 6o Jays prior tn the (~l1tl oHhe 
effec.tive period. i)f the QAPP, and \\1ll dc~vc.~~~p unnuf1l Q.Al'P l'evisious no J~c;:;: tlum 45 ilays 
prim l"r.J the end of the effective: pcdod of the OAP P. 

Subtaok 4.6 QAPl' AutcndxncJ[nts- Aransas County will document cl1ang(~s and reasons for amendment..~ 
tQ tlw QAP"P, aud !'evised pages will be forwarded to a11 persons oJ1 Ute QAPP di.qtribulionlisl 
by the Contr<wtol' Qualily Assm·ant.'B Officer. Amendments shall be reviewed, approv(~d1 and 
incorporated into a revised QAl?P dul'lng the mmual revision pl'ocess orvvithin120 days of tho 

~,. . ·initial appt'OVlll jn c8s~s of slgnifkantd1aoget'l. 
Su"htask 4-7·1\'fnnit(wing- Monitoring: \~iU 11-lcludC-SUJ.::fuCo water qun.lify ITIODitorGlfi pcrfOJ'ITWd at (Om (4) 

locations to a.s.'\HSS post-construction TSS loading nnd the pertOrn.1ance ofthl) \~'est 'i'ulc Creek 
SccliJnenl Tmp Projc~.et. Approximal·ely eight (8) sampling events will be. attempted to 
roprc.so.nt basdlue Ury !1nJ. wet weuthev Rtonnwatm• l~ondititms, SampJeg vvill ho nnnly7.ed f01• 
TSS, pH, concluclivily, salinity, D01 Lromperutnre, sncloil andgrellf:1~. 

Su~task 4.8 Modeling - QUALHYMO modeling and--B-~·fl"i-nss('~~~Jl;·eii·t-wm ·be cc.~t'1d1lctCtltCl liSScSS-:tfui 
pedol'tnance of iJ1e West Tule Creel< Sediment' 'l)np Project. The model can ln-lck mass ln\lHnce 
and couecntrnlion on a {.'ontinuous hasis a~ Hny wuter~hml C)t' BMP dis.ehal'ge point. As patt of 
tl1is monito1·ing plau1 the model will be t}secl to estim<.lte load$ into the sediment 11'<-lp b~lsed on 
monitOL"ed flow ~md TSS dnta, and to shm.tlatc xemoval in the LJ:ap as a fmtctlon. of grain si?;~:, 
p~ulicle de:nsily, trHp volumc1 outlet cb~ractoristks, mixing, ovcrilov .. ~ tate:, through flow J.'fttt::, 
al"ld sediment concl:nhation di,'4trihut1on, This tusk ,..,1]11 include tllf~ evalni"\tiou of the dnta from 
the sh·eam water quulity snrnptlng pl:ogr;i\111 str~am tlnw gauge 1-itution, pie?.ometel.· 
gl"OUndwate1· wdl elevation tlala, in(iltnmwter ~nil l~~Ling, .~tream Hm'>' 1·uting curn~ field 
measurements, hiolo~ical and other field observations, aud monitoring ol' rainflill gauge~-; and 
rainf~t1l JU(!h~orolodcnl datn . 

._ .Subtns!< 

4·9 

Delivcw.b1e.<; 

L. 

Da1n Su.brnilllll - The Anwsas County will .review, vctify;- and v<11idnto water quulity 
monitoring mmleling datu before. it is submiHed to TCEQ, Df\tl:t will be .•mhmi.\ied to 'fCTIQ 
twice pctVC!al' pl'io.r to u.s~l (}_l~.rr\or tc) nresentinl! lu stHkdmlders. 

"' Draft and Final Monitoring and Modeling QAPPs 
ofill Drnfl~ and Fi1wl MonihH·ing and M.odc1hlg QAPP Amnml Updates 
0 Draft' and Final Monitodng and l\1ode1inp; QAP.P Amendments 
..., Data Subwittals 
I;' VVuter uuality monitorimf non-conformances rcnortcd in mmrterly 1J1'oJ:rcss rcnorts 

IS 



Tule Creek Stonnwater BMP hnprovement Projects Monitoring Quality Assurance Project Plan 
Revision Date: August 2, 2012 

Page 67 

f~;~~~,;~:l:i~~~~~~~~~~;;;;~~~~~~ipl;Ovidc a d1.·•~ft HJ1al report summa1·izing. a1i 
project activitiC:S1 findings~ the COIYtents of i\ll prcvkJ1.IS delivcmblr.::s. l.'eferencing and/or 
attaching thmi1 as web Unlm or !:lppt~ndiees, 'l1li$ eoxnpn'!hensivcl technical report w1ll provide 
l;lnalysig of all activities and.U0Uvemblm; undertl1is scope ofwodi, 'The w~port will include tlw. 
followliJg _inforin~tion: 

.., Title-
n Tnble of Contents 
o Executive S11mmary 
Q Introduction 
to l~rnjr.et SignUknnce nnclUackgrcn.llld 
(/! Methods 
"" Results and Ohsc.\rvations 
., DiscusSion 
a Surnmmy 
11 Referen<:es 

cou:unenl~ 
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1'0 huprove the. wntel' qualily in Tule Cmek by 1) 11'<:~ppjng seditn(~n1's and {:lct~nsing storm wat-er befor!'!l iL t<:J 

dischnt•gcd d0\'Vl1Stl'C-m11; !.!) inouitoring water quality to r\Sse:->s the w<Jter q11ality lTciatment perfOrmance of tbu 
proposed sediment pond, to dctct'Ulino the need and basis fd1' lrnprovcnnents to tht! serliment pond, <~nd to 
idetH'ify the stor.rnwater pollntcmt duwacte.rlzt\tion of'l'ule Creek; and 3) tJ.l.'Dvicling [Dr th<~ nal"nral eolooizati011 
of uatlvc1 trees) !>hruh!'l, and f(lrhs1 which wilJ pl'Dvidn shoreliue sli:Jhi1izut·ion, n~dut•f'_ e\·osiou <~nd 

sedimeut~.E<?!~llllil(iJ!]r~~R-~ccu,.r~t"'"l"'"'"' P"''"'ll"u'-'ln"'n"'.l"s.~---------

1) Coiwttuc.tion n r·n f:ledhuent pond along WcstTule. Creel~; 
2} Retluci:ion uf :::edime.nt from erosion occ.urring upslti}J;ttn Hlong VVc.s.i:Tult:~ Cn".d<; 
3} Wnt~r quality numitoring1 to mn::ess tho water quality trd .. "t.Lnvmt pe.rfurrrHmce of the proposed sediment 

'pondt to determine Ll-1e neetl und ba.<sis tOt• imptovcmcnts to "tJ'tO- secllmellt pond, ~md to identify the 
clmnJet·m+7..ul·ion ofTule Creek; at1d 

water. 

T ,'f(l Objcclivos 
l"'Al'~tnsas Cotmty1-vi11 focus NPS abatcmtmt effmts~ .i!nplcmcntatfon strategies1 and available 
resbm·ces in watersheds identified by Regio11al Sturm\'\7atc:r Master Plari aS impnct<~d by non point 
som·ce pollution. 
2..:. Al'ansas Connty will support the implcmont.i:1tion ofTegioua_l Slormwnter lYin8tel' Plan to 
prevent non1Joint source poHution through iJl11)!ementatio.u and education. 

STG Objective.s 
21-l.- Aransas Cotility Will work with regional andlocal Bntities to dete_nnine prtoriLy Hreus and 
develop and implemont strategies to address NPS pollution in thos~ Mens 
2l3 - A.raJ1sas County v,1Jl develop and impleiuent BlYlPS to address decli.Itc in water quality and 
loss of scagrass as identified hyMA-NERR, City ofRockport's and CBBEP's wate1· quality data. 
3A ~ Aransus County will enhartee existing ou1..Tcach progrants at the J•egionl11level.to hi.axhbiZe 
tile e[fectivenes8 ofNPS education. 
3H ... A:ransas County will ~dmiilistor programs to educate t:iti:o;ms about water qUality and fucir 
potential role in causing NPS pollmion. 
30' ~Where Aransas Cmmty \Vi~ dc;relopment of technology trnnsfer aclivities 

Master to 
_ BMPs aiong Tule Cmek. .. ___ .. 

abate \Vater qualitylrnpairm~nts from non point source pollution 
to water qnality from present and future nonp<,Jtnl" suurce 

17 
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,----".ew,·eemeut No._,I}.B2-1q_:- o .62 
l1fexas C'n~:stal Nonpoi:n .. t Source Pollution C01~t:rol p;Ogt•a~m 
[ Chapters.- Managem~mt. Measuret: ' 

5,2- Urban Developing A teas 
5.2.5- Urbnn and Developing Areas Mauagc:rncntMc.asm:c 

5.2.5.2.- Urbltn Rm16ff: Watershed. Protection from Urban Runoff- ArmlsaS 
CQunty is developing watershed protection program to: 
(1) Av<Jicl conversioJl, to the extent praclicah\e, of are~s that ate particularly 
suscoptible to erosioll and sediment loss; 
(2) Pi"eserve areas U1atprovide inJp-oitant water quality benefits nndjm• arc 
Oecessary to maintffin riparian and aquatic biota; and 
(3) Site development, to pxotectto tlw t>xtent practicable the natural integrity 
of waterhDdi0..s i'.n'ld natural dt1ainage sYstems. 
s.z.n;.8- Vrban Runoff: Site Dcvclopmont Manugcmont Muu.su:t·c.s Aransas 
County will plan, do"lgn, nnd tlevelop sites to; 
(1) Pl·oteet areas that. provide important v,.ratel' quality benefits a1icljor sre 
particularly susceptihie. to cwosioi1 and sediment loss; 
(3) ·Limit lrmd dlslurbtutGe activities such ns clBnt!ng amlgmtling, tmd wt a11d 
fill to red11ce et'osion and ::;edhnentlosb; and 
(4) Limit disturbance of na\1\l'a[ drail1age features and vegetation: 

Milostonc i: Completion of Stakeholder llwolvementPlan 
Milestone 2.: Condud Public Outmach Workshop 
Milestone ~3~ Construct Preferred Stormwnte1' Bl\tfPg 
IV!ile.9tm~e 4: .Jl.iiminat.e Hrazilh\Jl Peppertree ancl Stabilize the bank 
]\IJile~tone 4: Submit Jlh1r<l R~polt ··-·--·-~-----~~-~ 

conct:!nlralion 
Crock · h·ap HMP . .lt .is i cstlr:ontc tOL[I11oads disc.hargcd by ·rule Creek 

the sedin;teut 1Tap in pl.:1cc, based 011 this estimate and on an estimate of tlows from the 
watel'SU<,d,Takfng 35 inehes of rain a yeflr, with an cslimatcd volumetric truJOff coc:ffidcnt of a[Jout 0,75, and 
UHsumiJ1g the serHrnent trH.p r~aptun"..s 1/3 of lhe QVcnts, l:lU that is needed is an estimate of t•cnwvat rate. to 
en::~hle this c.alculalion. Tt io; :.1::o:snmed that fDI' this smuH trap, coarse mnterinls \\'ill be l'emoved r.ssentii1lly 
C01llplel<3]y but lhal liner mu lt;riulH \'.'ill he reduced by 11bout ,so%. Estinmted lmHl from Tnle Crc~ek is uhout 2.1 

'I 
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', ' ' ~Jiitllt'll- li'oolllf8jiiJ' , I>Plll!atiiln·· · . , · · l ' . ' 
~ "- ~ ' - ~ ' - -- ~ ~ ¥ '" ', - c 

19 
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Agt'ccmenl No. sBz-to-90462 

~-- M.~!.IJ .• ·. -~ '. ·~ W~'i!JJ.-·.· '~, 

' ~~ 
.... 

' __ category; 'Ti>tiil:Ail!)i>ili'tt .. ..•.. _o!_u~li_fit:!ilio-·a'i 
. . --

, .. -------
Pen~on;nd · · $o. --
:.l~):iug~_Ecn. $o. -· 1-~'-- $o. 

----.-~------· ······--: ~Jiil_fu!rie~~-- .. 1$.!/c.. ' . ~-.su ) .. ·rres --$2!£s-02 ~-~t},;;,tuo:i-- Grant Administmllou~ $23,5\10 
Arausas County cont.racled with The Gnmt Cnnn(~et:lon, a lm:al gtant 
s~rviccs provider, to administer lhc grnnlrcquirernenL~ uf thi!{ projet:t. 
The Grant Adminh.irator will work closely wiili Lhe Projed M<J.nager 
(Pavid Reid) to nmkc certain tJmt the project proceeds on Lllna ~md 
•!Jithin hudgt:~t1 nnd that all project deliverablcs arc. submitted on tUnc. 

The Grant Admini.sn•ato1• will1 

• Bo in charge of tho- complii\llce w1Ut TCEQ program rliles aml 
l'egulations by monitol'ing grojcct reports, invoices, dcUverablcs. and 
l,wovidingre.<.:ourccs ncectc for the succc.ss of the pl'ojcct; 

• Assist_ county pm·sm.mcl -with pt'cparaUon. of pet•formanco and 
Jlnandnl J:('.ports ilS required by the terms dcscJ.'ibccl in the gt~l.ll,t 
Agret-!h1ent; 

• Meet wiU1 the Aransas Coun:ty- Project Manager weekly, at a 
rninimuro, by phone or in pe.rson to receive oral reports regarding 
IJ1e _pfogi·ess oHhe project, and to disc,tss potentinl problems; nnd 

• Visit the p:roject sites, along with the 1'ro.iect Mm1agcr, at least om:-e 
peL· mrmth. 

"" lnvt\Sive Tree Removul- 1);22,oon 
Physict:~.l removal of approximately 1.5- 2 acres, witl1heavy 
equipment, as well as, hand tools- $1510oo 

~ 

1\'cat invasive ~·oot systems, to prevent l"esl)routing- $7,000 
·Scdirncntatfon :Ptwid Co.nstl'uction- $127,802 
Initial TSS Characterir.ntim1, BMP P(-!rformamte Monitoring and 

r QUALHYMO Modeling· $43,200 
Pygmy l\1ffter $6oo . Multi~ Parameter Moler $1,500 
Plow Monitoring Equipment andlnstaltalion $12,ooo-
Field Sampling/Flow Rating Curve. *4,500 
Alllllyticlll Lab Sample Analysis $300 
Pie1.<ll11\-!ter/1nfi1tration lVIcmitOJ~ing $.7,800 
QUALHYM() Modeling/Data Eva!untiurr $6,ooo 
QA.PP Pkm Prep~:~L·alion $6,ooo 
Reporting 4~4,500 ,.,. Signago~ $p,ooo 
(2) 24 x 36- panels onlcxan for UV'protcction 

Sign design- $:woo 
~ign fn.brkation ·· $2000 
Matel'ia1:,;, Mon11ting und l.rJ,bOI'- $j000 

. ,. Fiilit1 Report- $8,oqg "p . .. _ 
COnstp~Cl~Q!!___ $o ----· 
. Othel' $u. 

'""·---~· .. ----I_ndirect So. - ·-------
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· Fl-i~lg~f $o~ 
Beucf.H:s 
'D:ft.vcl 

---EQlliPincnt 
Supplies 

··.cuntracti£M 

. o. 
·o. 
·o. 

\ ' ,. ' J~,00!!\1; 

Sedimentation l;onCf' COUS~!illii1F$i21'~-201' 
Initial TSS Charncteriz~rr idh, BJ.f:p l>el'fmmance Monit<wing and 

12UJI.LHY11W Modelin $28,800 
Pygmy Meter $4 o /,...,7"'--.......... w~-..,.~ ..... _~.-...,...,._ 
Multi- Parameter MtWr.4l,ooo ? .._ 
1-rJow Monito1i11g Equipment and Installation $8,ooo ( 
fiiddSamplingfFlow Rating Ctuve $s,ooo o 
Annlyticn1 T .nh Samp1a A11nlysfs $!ion 
Piemmeter/T11filtraiinn Monihlring: $5,200 
QUAL!-r&!O Mmleling/Data Evaluation $4,000 
QAPP Plan Prep<tration $4lOOO 

.11 .. '. e,_1U.j~li~lg __ $.;1,_Q_.u,a,_ _________________ l 
~c~-~.,ns~u~·~u~~c~t~i~o~~~~~"+~~~-=---·~$-~lo~--·--·._-_ ... _ .. ~··_· __ -__ -. _______ -_________________ __ 
--- Ollter -+-----'.'$,',<<>!.• ---+------·--- -----------------
--iili<urect *"· -------· 
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200~· 3t90h) 
Ai·a.hSU$ County Dclhlet•fthie IDuc Datc~o; 

REVISED ,July 14, 20u 

Sch d tie oflleliverables Base(! on <\J1tldpatcd Proicct l'\111din~/IJ>itiation Date 0 ' ' ' ' ·~-----------·--

'ras.k t.,l)J.·ojectAdmlrnisb·aition 

Tasl'h.Nna Stthtasl;;s and DeHvei·a'hles Due Date 

Snbtask l.')osl' Awnxd Meeting Within 6o days ~lf 
1.i contract execution 
Sub task Quarterly Progt·ess Rcp01ts thn 15tl1 ofthc month 
1.2 following each state 

~'i\lbrask Quartegly Reimbtl\'sement ReqU<~st.:; 
11scalqum'ter 
'The: I:J~t day of tbe 

1.3 month tbll'o,,.ing each 
state 'fiscal cruarter 

Sllbtnsk Quarterly 9onfcrqnr.,c cal1 with 'fCEQ The last duy of 
1.4 ,Jnnmlrytl\pr111 ,Julyf 

und o~:.hJh{-:-r 
Subtask C{mt~·nctor Evalt1ation 15 d:w$ follrJwlng the 

#~ end Uu~ Htute Ii~C<ll V{:mr 
Subtask Initial ProJect Fact Sho.ct Withlh 6o dnys of 
1.6 contract ex~cutlun 
Sub task Pi'oject Fuel Sheet Update 15 rJaysfoll1JV·1lng tl1e 
1.6 end the stute fi!:ictll vmH~ 
Sub task Final Project Fact Sheet Update 15 days f6llovl'ing the 
1.6 e11d the st"dte ±isca1 ye.at· 
Sub task Ann nat Report Article-· upon rt<quest b).'TCEQ 15 days following the 
1.7 end ofthe state fiscul 

:vcmr 

Task 2.M Invasive Tree Rennov.al 

'[';:1s~<~: Nc'p~ Suhtaslis mul DeHveJraMes Due Date 

Subtnsk 2., i TnvusiveTreo Remo\'!:l] .Ju11e 15, 2012 

Subtask2.2 PrevcntSeed1iug Regeneration ,June 15, 2012 

Subtask2.3 TnVa.sive TrP.e Removal Repmt .Ttine 15~ 2012 
Deliverable 

TUsk 3'""' Tule e1•e.ek West 8editlfllen~aUQn Fond nitd Hhl1itat Enhancernc.ut 

Tar:;kNo. Deliw1·ah!e ___ l Due Date 
··--- .. ·-·--·-
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Submsk 3.1 'S"edlmentPond Construo11on Septembe~ ao, 2012 

Deliverable Photo dneunu:mling- eo.nstl'Ucllon ofiJOrtd.utH.l Ot:Lobro~r 301 20112 
8ubtas1< ;3,2 ScdinwDt Pond tmd Hnhilat .i!:I\hancentohl 

Rcuort 
'I'n!:>-1<- 4- W~ter QutJ~lityMonitm·ing 

Tasl{No. 'faslrn an.d ncUvcrnlJ•les Due Date 

Suhi:ask4.1 Data Quality Objectives and Monitoring PlaU lndudcd in QlU'P 

su·htn11l<::4.2 QualHy Assu1·anre fl'Oject Plan (QA PP) 
Planning Meeting" 

A~ needed basi$ 

l:feliverable Develop a d1'aft QAPP for Monitoring January 31~ 2012 
Subtru;k4,3 Dc.vclOJ> a llu.al QAPP fol' Monitoring April so, 2012 
Deliverable Devt~IDll a d1'<rfl QAPP for Mocleli11g ,JailUHlY 31, f'J):J.Q. 

Suhtn•k4A Deve!un 1:1 fir111l QAPP for Modt'ling A11ril :10} 2.012. 

DeHvet·oble QAPl' Ur>dote Atan~us ()ml'lty·will 
Sribtusk4.f:i provide in1Jut to TCEQ 

6o days1Jriot lo the 
end of U1c cffcctlvo 
period of the QAPl', 
and will Jevelot> 
tUu'nlttl QA~P revisions 
no less than 45_ dfu 
prior to the end o the 
effective pc.riod of the 

_QAPP. 
Dellverable QAPP Amendments Amendments shall he 
Subtnslq,6 reviewed, appt:oved. 

;md hJCOrpot·-Utl"..d lnth u 
revised QAPP dtu·iug 
tl1r.~ a.mloall'e\•isic'n 
ptOCcss Ot'\vithin 1~w 
daYI'l O'ftho inlti;]l 
lipprnvalin co.ser: nf 
dguiflcaulelil:lnges. 

Sublaslc 4,7 Monitoring Included in QAPP. 

Subtnsk 4.8 il'fodeling Included in QAPP. 

Dt:Hve.rnhh~ Duh.1 Submittal A\lf~iluble Jal~:~ wi11 he 
Sul)h\sk 1-1.9 suhinittetlln 6 JllOHLh 

ii1tervals upon nnal 
MD<OI'nl ofU>O OAPP, 

Deliverable Watee quality monitoring non-coniOrmanccs Reported in quarterly 
Pl'O?,ress H~11mts. 
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,.,. .. ~.,. ., . ··-· "····---~· 
Tasl~ o~ Signagc 

----- "' 

T<tSl<NO. 1'aslts and Dtllivc:r.·aJblc-s Uucnatc 

§.1 Install Signagc January 301 2012 

he1ivc.1:abla Photographs documenting installation of signs. Febmaty 151 2012: 

Taslc 6- Final Report 

-·---·-··· -
Task No. Tasks amd Dcliverables Du.eDate 

o~Jlverable DraftFinulReport June 15, :w1:3 
" --

Ddivcrablo Fi11al 'Repm'l: tJuly 30, 201~ 
"'- ... ~·-·- -~·· 
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Tex<1S Commission on J~:nvironm(mtn} Qua lily ('I'CEQ) 

Clcnn Wati.~1' Acl (C\•'1'•\) Soction319(h) Cllltl!;~H·Ical Nonpoint Stmt•co. (NNi) Gl'uJJtAgrt>.~.ml!nt 

CONTRACT SIGNATU'!.tl~ PAGI;. 

Date 

TCEQ. an ngl~llcy oflllo.') State ofTc~M. !11\d tlw nfiii\O:!d Clntll\o:!~, (I govtlnllll~l\lOI bod)', agcnr.y, t>r polltkal 
sllbdivil'iOil of tlH~ United Stnll:ls, the 5tl'th~ of'J't1:tll~ 1 ot• amllhm· Stale, rmltw lhls og•·ccmSil\ (Con.\1~1<.'\) to 
¢Oop~mtivcly C!)ll(l\tct nuthorl£.cd ~O\'lOI'IllllCIIIEll functloas nnd nctlvi\lcs 11ndm· tl\o} law$ (lflh~ 8totc ofT~·X:nll, 
h1clll{lillg, the Tntcn>gt'ncy CofipemHc'mAct, tlw 111\t>l'local CtlOpol·atlon Act, <md Tc:ws Wrlttw Code (TVW) §§ !),124 
and fi.:2::!9. 

i~'l:~•jif~~~~~{:'i:;f~~j!~~~~<~;,,~,1~'f"j~'~',:l"~m!~tbc.siglll':d by fill authorized o([idal of'l'CEQ 11nd thcGI'nntcc; r.s ~ol,d\wl Gl'ant Aclil·it.i(~S. :'l,; p111t of its own mtlbol'lzcd gow~rnmeutal funct{rma 
te1 the Tcxa~; Unifrmn Crm1t Mnn!lgement Stnu'dnnls (UGM!.-1) :md 

twods and s~l"Vil~QS unctcrTcxns <hwcmment code Ch(lplCJ' 2ll51, 
I' C!}l\tl'al'l· nmyll(l tc-t·minatcd byTC!tQ for it~ own c-onvenience \\'ith tn 

TCEQFY11319(h) Grants 
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Arrulsas County '!'CEQ Contract Number: 582 .. 12~10077 

Sucr.r.11s will bu mcasurctl thl'OUJ!.h COI))J)letion cf stormwater llMl';; that haveNPS l'mtoffpollution 
control C.llpnbillty and habitat value amlload reduction fl'Olll the BMP.~. 

Parnmoter: Catcgoly: 

Huy/Copmto llrty Bacteria 

'1\i)t! Creck-Al'an.:ms County 

'J'ec:hn!cal Asslstnnce ( ); Education ( ); 
Dcmoru::tration ( ); Plnnnh1g ( ); Modeling 

3 0f35 
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TCEQ Contract Number: 582-12-10077 
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AransM County TCEQ Contract Nunl}1er: 582-12.-10077 

··m\-t'im south und 1wutlwnst by Publi'Ciilnds (Roclq)ort l~eucl1l1fldr{ l<estlvnl Grmmds) aml <m tlm wu~t bY i:"lstn~et with mnltiplo padd.ug · 
ru:ea.~. 1t is fully nccessible to tho J?Uhlic und \l~ugo Iovels tll'e hig l,. cspcc!nlly on weekends. It is utlliv.ud yea; round with a vnd~ty of 
wa.t~r-bnsed recreutton, including lmyakh% hoat pier utill~ution, wada 'lishlng, swimming, windsurfing, sldiug, nnct bil'dinl~· 
Universttios and pablic school:,; from t1nonglLOLtt SonLh 'l'cxas nsc Littlo Bay us a rCSt'<\rcll aml t~'lchil\g resource, nnd it is contmon to 
.'teE', groups of l>tudent&" Oll. L\t\le. Bay ot alm1g its ~bore, hlldng [_)fll"l i1~ euvironm~:-ntal Htndic.~ and field tl'ips. Aptwt from. T.!ttle Bay1 thero 
arc very few Jocfltions in Al•ausas Comlty th;~t pl'Qvide public a~ccl!li to wado fisllenruu~, llliCl Lh~ ~;horc-hascd rccrl':tl.tionul opportun[tic.<> 
nffnrdcd by Rockpm·t Ueach Pnrlc, 

Water Quality !>tm1ie~ have been conductcd by Mission At·.ansEIS~Natiomtl Estunl'iuc Research Rem~noe (MA.-NF.RR) tn determine the 
extent of problem::: \vitl1in tlte llUn'omtding • .lrramma Cotull,Y. Thl'l City of Rockport's W11tcr Qnality Comm\1.-tcc bas scvernl ycarfl' tlr~ln 
surrounding Lhe decline in water qmtlity !n J.ittlo Buy. In addition, Cuastul Ho,ltl Bays and Eslua\'lcs Progl<tm (CUBlll>) has d!"!termincd 
that tho ~c~tgntsscslu tittle Bay have been decl[nlng .slnco tlu:c 196o's •• rust four yean; agll flats of T.illle Day were l1.1sh with mar~h 
grosses. Ttt recentyenrs, the bay bottom thflt 1liiS hlstot•lcally Sll}l!)Orted the aeagmsses ond the fring:~ marsh that lines the perimeter of 
the bay have almost d!~mp1,eared. Recent studi!)S eOniplClled by lhe University of '1\lxae. Mnrin!;l Sclanoo IIllititutc, MA~NERR, :01d tlte 
CBBEl''s, "AsscSIHilCrJt of l,ittlA nny Wfltcr and Sediment Quttlity ht Relution to Indice.~ of SeHgmss Condition" l1nve identified 
stonmvater all a possib1u factor Hrniting senp/IISS p;rowth in little Bny. A compatison of hi.~tOl'icol aCI•ltd pltotography huliC.1led 1bat 
sediment to Little llE.\Y nea~· stormwate\· outfaU~ wM displaCiltf'; vegelatr,d wet!imds. On the west side of the Livo Oak Pcnim:uln, 
seetions of Copano Bay o.nd Port Rlly have hmm closed fnnn time to tim~ to oystering due to localizi!d iVtMr pollution problems. 

Tnlo Creel< is a 2.340-acrc watet·.sll~l that carries both stormwatet• draluage: and suw:Jg~ cfflncnt>~ into Liule Bay. '11m stream drains 
;t1'MS ~)f I he Cily ofRl~clq)ort, the Town of Fulton, nnd m·ca<~ ofAwmaas County outalde: the .Jurisdiction of citl:m~ nmnir:.ipallty, Tho Tulc 
Creel~ waturshml is mbnnizi!)g, and UlG population in tho aroa is expected to incteaoo in the umtt two dc~ack.~. 'rlto ACND owns Little 
Bny by virtuu uf a land patent from lhe Texas L<:lg!slat\lt"(), and th~ AC~D o:::ooperatGs with the City of Roc1q)ott in managing Little Bay. 
'l~ms, all governmental untitic.~ in Anmsas Counly are involved inn COOP<lt'ativc effOrt to protect Little Bay, and thcra is OOI\5CI\Sl.1S 
m1Wng tbe:>r. entitles that the 'l'ulc Cruck tlrainag" und polhltiOl'l o( Llttlo JJay ar4.\ top~pdol'i.ty concerns withiq thl;) framework of the 
regional prog1~!\JU to protc('.t Wl'ltl'lr rmcl imprnvo willllifelmbit!lt descdbed above. 

The project site, UPPCL' l'ulo Creel~ West, is an improved u;rrthen dr'llil)age ditch with steep nnd barren slopes that hns been modified 
over tim ymll'S1 ill eluding lllling and ditch t\Xcavatinl;( of varinm; areas, a::; well m;, installing plpe-ty)Jc culvc1t$". The U.S. l<isb nnd 
Wildlife Scrviw Nutionnl Wetland Inventory Maps (:l.!l'70~J980) identify tha wetland:. in th.is flt.lodwny to bu lJrtht~trina emergent, 
furcsted 1 persistent, and temporarily iloodecd. Thel-e arc also upland at<JM within a1ul along tim druinago way. The restoration ofthis 
area wltb storm water BMPs will pmv:klu improvatlstOl'i'llWntel' quality ltabitat. 

Stormwater moving through Tule Creek eventually di.!ltlhllrgcill into Little. Bay. The steep banks of th!J cr'eek, whkh is unahlo to 
maintain adequate vegetation, is badly m·oding. Uppm· 'rule Crock West Ditch also tnltoo r1 charp tum tlmt is C<llJ.!;ling sevc.rQ <'J~'o<:lon. 
The wutur ru~hiug tluwil the C!'ecl\ has to mako an almost 11inety deg~ea turn; the enargy ufthc watu(', partlcuhwly <luring time of major 
storm evenl::::z, erodes at the sandy bimk'1- oftlleditch. 

Aransas County and the City of Rocl(port uru not regulated municipal scparattJ storm sewel' {MS4) syf>tem::.:. ACI\ID is also not ll 
regulated MS4. As n l"C.'J.Uit, tl1ese loClll govcrmmmts ttro not l'Uquired to have a stormwatcr ptlrmit. Aran~l'IS County is voluntmil}• 
dcvclot)illg a Stonnwntcr Master Plan wtth ~;m emplmsis on stormwutc-r mttmtgcrnent and lmplem~nting BMPs. AransM County, along 
with the Ci.ty of Rockport, ACND, t~n(l the 'fown of F11lton, are contJcrativcly developing n t'egional Stol'mwato.t• MastBr .Plan - L:he 
At·ansas County Storntwalet' Management l'lan (ACSMl') - that includ~<s implc:mcnting stormwatet• BMPs wltbin tlle priority 1'ule 
Cn .. -ck waletshed. Tho CiLY of 1\.ocl;:porl: OWM- tht<! Tole Creek and right~of-way, which is the locution of thu proposed BMPs, 'rho 
cortrdinuHun botwccn lhe City of Rockport and At'ansas County will help manage Tulo Creek slormwa.ter and BMP facilities to be 
constructed on City property lhl'oUgb Inte1'1ocalAgt·eemcnts. 

'11le proposed pl'ojcct wJU help i'\Ccomplil)h tho following objccttves of the.ACSMP: 

Decrease tloodlngJmpact on lnft·astmcturcj 
Decrease siltation1 pollutanl:s, and nutrlellt loadh1g in the sm·rountlhtg bays~ 
Presel'VQ coo logical illte.gl."ity of Aransas County and the Livo Oak Fel'lillSO.lll; 
Introduce a rc.glon.al, long tel'ill, and low maintenance <II>PI'Oadt toward the water- volun\1.1 and qunlity 
issues; 
IdMHfy and lmpkmctlt immediate a.nd ~onth\Ued stot'l\1Wntel' »MP.:J; 

<~- Int~Jgrat~ an ACSMP into the newly tle-vclo1led eounly pennilting Pl'Occss for Mtu\Sn::l C0\1111:)', the City of 
Rocl{pnrt~ anti the 'l'own of Fulton, induding cohcsivo lle.~lgu erlt!<lti~ and ac:o:::epted sl:om1 event frequencies; 
aml 
Usc a plamdng Pl'OC¢>S that is tl'a.nspat'Cllt wlth (}Pl>Ortuniti<'..s for public partldpation and OOucntion. 

Using. tm overall watm·shcd lU<Hlagement approach to tMs ACSMl' project will include Implementing stormwflter BMPs tlmt prnvidu 
wat~~· quality and ecological cnha!lCCmetltS with dt•ainage control hnprovemcnts. 

Tbr. ACSMP b being completed itl Lhree (3) phasi31J1 tho fil'st two of whtclt 1'.1'0 comp!ated. Tho llin;t 1'husl} involved a Proj~.ct Planning 
and Nar.df: Assesmumt. '11Hl S!:'ennd Plm<m focuse({ on Modeling, and Evaluation and Alternative Analy::;is; nnd lhc·'l'hitd Ph11sH, 
ctmcntl ~mdc•w~.}:1.}~~t~qg_s_rr~ratiun untl ImplcmeJllfilion of Lhe Masle.r Plan nnd BMP Impl~~~!}!!l_!_inn. Anmsns Co\mtv ha~ .. 
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-devtll(rpt.td a Stmmwatur Munagmnent Atlvbmry Com1nittcc mul 'l'culmiettl Advillllly Cmnmiite8"(;0)11i.)OSC(f'Of,:eti'i·e,<;entativcs from 
Ar:~nsas County, the Cities of Rockport, At·anst\s l:'nss and Fulton, 1md the AON!l to nsslst In g\lidlng the pcl'fomlaitce of the ACSMP. 
'rt1c NAisnlith Engii1ccring Project Team hns been selected by Al'llnstts Conntyto pl.'et:~nrc the ACSMP. 

l 

In Phaso11, a detnil(Jdltytlrologic nml.lJydraulic mmld (H&I-1) was crouted to dosely sinmlute existing conditions nnd determin~ 
existing peak flows Rlid wntm· levels fol' tlwee design stoJ'IllB, o~yr. 25-y~· an,t the wu~yem· 24-ltom stot1\ls. H&H modeling u~clt HlSC­
HMS mid JCPR (h\tCJ'COllllO:cted POI\d Rottli11g So!twate) rmd the ll\O(lelh\.g infonnation, along with site vislts, identified t11C sites 
~niled foL' llMPs. The ~ot oftl1e recommended ptojects: nnd conceptunl plnn~ wore tlcvc1opcd basetl on a cumhinution uffloOll and 
drn!nuge control, stormwntet• qnnllty, and cculogieal cunsit.loratlmm. '11m H&H modellng and dralnagG ann lysis hall been finnlir.ed mul 
initial findings on watel' qnaltty and BMP d(.l.Sign is nd<lressed !11 the '.l'11le Creek Wntet'shed Rcpol't, whiclt rcoommendl'l the County 
addt'ess 5 pl'iol'i-ty- l'IL'C!l.!t nlong the creek 

'.l'ha 'l'nla C!L'eek ttroJ~;~ct tmd entire ACf:!Ml' l'lli ·voluntury affort by n non-regulated County to impt·ovo sto1•mwate1• manngcawnt nud 
l1ead-offtl16 potentml fol' 'l'ule CL·eelt Ol' Little B11y-Aransa.~ Bay to become Impaired lll~e tlleil' neighbor Coprmo Brty•Misslon Bny. '1110 
O'pl)el' Tnlc Ditt:h is t1 SOttl'CC of sedime111Iond to Little ll!ly nl\d the pta posed J;>l"Oject will l'cducc tbt! loss of ~>edimont from llnimprovod 
dUeh slopes. Providing imp)'(iVCd ditch sloping and vogD.tatcd slope prata.:tion w!llrcduce sediment lon<l. 'l'his ptOj\X:t when ~omhincd 
wi.th lhe ll\"2009 West Tule Ct~ek Sediment Trap ~ond wiU Wi!dl,l~.e ·rhe sediment tnmsport to Li.ttll'! Bay. 

As part of the ACSMl', various local, state and fedarnl grant opportunities hnve been evn1unlec:lrutc1 ncqnircd thl'OUglt n competitive 
g1'ilnt snticitation effort. These grmu Otltl!ll'ttmities wel'e pmsued in ordel' to obtain added funds thnt could be used to ht'lt~l~mmtt 
Rl:ormwatcr mam'!gcmcnt devices. The grant oppmtnnititsthnt have been successfully aceomplished ar.e sumnlad1.el1 as follow.~~ 

FY 2009 CWA Section 319(1l) gmntu Aransas County wua awarded thi& 1-\l'nDt for construction of :t sediment pond .nnO. bf}bitnt 
enl"J.uccment prQject (it the 'l\tlo .Mnrsh Nnst tmd'"l\l]e Ditch West [I rea. l1lis p1·oject will sttwt constt•uction in lnte sunnneJ.' or ently full, 
!Wit. The pm·po.s:e of the grnlit is t'O improve the stol'mwatet• qunHty of 'rule Creek by oonstntcting a scdimrmt trap pond with Nl'S 
tt-ccltmeut capability and in)pxoving forested wcthlltds habitnt and tlicrcby impl'OYing water qnalily from Tnle Creek dischtu'ging to 
r.ittle Day and Aransas Day, There is little toll(} pollt1tant load data fm· Tule C1·eek. only studios by MA-NEJ.otR and CBBEP, which 
i.dmltify probkm and concerns with habitat cl~rmgca in LiUlo Bay. Somtl very Jimitct.l watc; quality dntn. ha,; bean collected hytlto City 
ofRoclrport Wat~r Qunlily Committee fnr purpo.'les ofklentlfylng lmselina nutrient levels. 'l'hls shHly by the Wntet• Quality Committee. 
only ltwolves grab stunples of ccrtailt uutrien.t levels:, does not hwolve any measurements of st~ctnt'lflow Ol' loading, <111d i1ielude(t no­
datil ()11 solids. Thr;t'a hns J\CVC1' bctJt a wllter qnnlity study by any enti.ty on Tulc Crc~k that bmt ~tnb!ished loading rdntcd to 
stonmwtcr m· nny other source. There is com·dln.ation ongoing between the CiLy and County tl) collabonll:c oli continuell water qualily 
mOJlitoring. '11m lrlream jg CUl"nmtly under no regulatory controls su<:h as: a 1'l\i01. or aquatie lifu usc criteria. A p1·opmmd amcntlment 
to this project lucludcs fl monltr.n·lng plan to collect basellne nnd BMP effe.ctlvoness monitming data for Tule (,'reek. If approvf.\d, tho 
monitoring included. will be the first Olll)Ortunity to :!tart qun11tlfying pollut·mls~ as well as, datn ftorn pi.C"t.omctcrs and iMdtrometm•s to 
help i1t better undCL'!ltandi:ng slormwatllL' htflncnucs Oil Tulo Crcdt, 'l'hll key ]mllntnnt in Q,llCllltion ir;; sediment, (!)though thl!l'u is n 
hlstmy o( septrc. tank use in tlm t•!atcrshcd. Bacteria from sud1 septic tanlc dlsch.nrgeg can be expl.w.tctl to adhere to setlimeut J)IU'Licles, 
Sediment i8 tbu kcypolluhmt cxpedetl to bo nxh1ced in thuwatersb~l hy thorecommendW BM~ proj('ct. 

'1\lie Creek West Sediment floml and Habitat Enlnmcement (FY 09 319(h) projec.'l:) nnd Uppc1· '1\ilc Crccl{ West 
Widcnlng/Enhnnccmcnt (proposed 11\." u. 319th) pt-ojcct) nrc priority (~1 and fJ2. ar:cm'lllng tC'J the priorily project t·er.omm~ndation:~. 
The total FY 09 }Woject is ~23B,ooo which inclodcs $9512.00 in latJnl in-kind C(l'llLI·itmlkm of excnvation work from AL'ttnsas Co1mty1 

wbich wa~;: tl~vclop(!d as n part ()f the cotmly'~ .sl"Ornn·wltar plmmiliiJ autl pro~essin.g with advico from the project temu, fnr!Imr refined 
l1y stormwutar management cmnmill~e, and ultimately ll}lprovcd lly tlwAransas Co1mty Comtnissioners com"t. 

Texas Gefl&l'al Loud Offica (1XGLO) C..'Ml' Ql'ant.fOI' Lam( Aet.]llfsftfolt~ Amnsas County wns awnrdcd TXGLO CMI:" gt~ant to pnl."dl<tse 
approximately ten ai'..J'f:.'l nrcns withil1 tltc City of Roclq)Ort pl'Opcrty for a combined stormwnh~l.lM)d ~1)(\ ill)nl'iall bnhitat and 
woodland ltnb!tat protccti()ll and enhancement Pl'Ojcct. '!be project o..-allcd 'l'nl .. ~ Creek Noi'Lb l'ond uud Habitat Enhaneemcnt, which Is 
priority# 5 according to tlm priority projr..'d nmonmwmlnlions. '11m 'total project io .~4f!!i,OOO whir.h lncludtls local contrlbution of 
$194,040. 

CoastallmJ}Cl.Ct Ass~tlmCQ' Progmm (ClAP) Liva Oal~ l'lminsu.la S/ioJ'elinc .BnlwncetiWilt Pl"ojact- '11le County WfiS i\W(ttdcd <1 ClAP 
grant wbich will invQh'o shot·elino stabiliz;ation m:blg living shon~Une..o; toclmiqucs along the llul\on 1\.0HJk~J.'tJU.'l\\S nay shoreline, In 
addition, U1e project will hrvolve wetland protection and enhancement along Liltlc Bay. '11~eCounty has thus fnr dctlicatcd $1,11!.4.413 
nfthclt' lfYo7 flnd 08 allneal:ions to this pro jed. 

Tho County h~ts ossc.>.ntially used $:1.496 million in County ~pedal use. t<1xes for qll<llity of life imvravement (tlmmHh stoxmwator 
imJ)l:ovements) to leverago ulmo.st anotllcr $1.5 million in grants related to slonmvalcr ltltl.Eiagcrneut, ho\bitat ptolcctlon, and 
edncation. AL"mll:ms Counly hns iltXIuirC(l a range or grant9 which do not ovcrlap1 dH not viDlatc !my stnto/fodm·al grnnt mle rCJ.:anling 
wm uf nmteh, and all target different m;pcctB of stu11nwater management from r;onl'itructhm UMP facilities, to lt~nd ncqulsitlnn, to 
construetlng cducattou fucllitie.~, and pcrformhtg &tOl"lllWUtcr mnmtgcmcllt plnt1s, Al"rmsns Couuty l1n.<: utiliZed CTAl' fllttds to 
rehnbm·s~ portions o( I he l'h,'lse II ·wot•lt nnd will fund otltsttmdiug costs not rcimJnw~cd by CIAP. 

'l1le ACSMP l'eoolllnH:mdll.Uons iuchJde nddltlomtl Wlltl;ll." qnnHly .S!ltnpltng nml monilol'iug which will compliment tlic J'C!mlls. of lhe 
ongoing CllBRP umt MA-NERR tc~ting, including lillltiomr nlong Tnlc Cmck. 

Tlm nl'\·fPs it.lc.ntific.'tllhu~ fnr nr.u tu oon~;trud the Wo.,;t '1\Elo C!'t.'Cl;; SL-dimcut Trar Pond nsing 'rGRQ :ft?'2009 fonda. Tn addition, 
ArMlsm; Coun will rn m-m t() use TCE( FY2oa fumls to correct a sc~tu'l!l~ of the sedh!,!~!!~. TI.QlJ\l.t,li11Js .. f.\'P!TI.@ .. ~~!ll!\~l'~J~9c1::~!~.ill!l!L 
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··dil~ii({Jppm·1\llc.Cmclc Ditch) by imp1'ovh1g tlw'd!tr.fl!ilOjlG \VftrV"egctatl!tl slope pL'Otcction. 

This ptojcr.t lf:l de~!gM<l to address !G{{Uiruments ofthQ CZARAaud impl~tmmttho'l'exas.CMl•. 'l'hc p~:oj{~ctwillrcduccthc erosloJlof 
sedimcmt from Upper 'L\1le CL'P.P.k tn Littlt! llay, Cr.msistcnt with the requirements of the C7.ARA, the IIMll'!l stt·ntcgy fol' maeting ono of 
the! l'cquiremcnt:'l fOr New 1md l!:x!sting D"=vclnpmcnt; Situ Dcvclot>mcnti nncl Wntcrsllcd Protection. WOI> to fund projects in twe.as 
v.•ithin the coastal boundary with future OWASecllon319(h) ulloeatium~. V\rtJilo the Fi' 2009 'l'ule Ct·cek project was ulrcady listed 
und~1· implcmcnla~ion activities. which w11l support above con~litions, tho proposctl2011 pl'Uject is nlso n 'l'CEQ NPS lnitiativothatwlll 
hnve tnngiblc rcsults1>y pwtoitling sl.!climont loi\d l'Gductions. in 'l'u]e Cred< and Little J:lay which dr{lil\ into ArunsM Bny. 

'l1ullfllPOI' '1\llt~ Creek West extends from tho C!Ly of Rockp01t Wastewater Treatnumt Plnnt to tlw 'rule: l.ake W~st tU'C<J, The Wl'.Sfur!l 
bank of the project section has nut been deitt'cd or maintained and It <:urrently contnhlR nativo riparian vegetation, The creek is 
~xpel•lenclug aig11!ficant erosion dudn~ rninfaU events. This sediment is cm•rlcd downstream and wtll ultimatuly rench L{l(l LittlQ. Bay 
eoosystom. ThQ p\111)0~0 oftl1e l]pperTule Cte~l( West project is to stop immcdiittc, clwonlc erosion in spedfl1: m·eas, 

The project will el'tectlve[y improve watGr ~nality moving duwmtrcnm into Little J3ay by creating a slla[luw JJlopt:~d, vcgctntc:d, 
meami~ring stremit with small "rime ponds1

t m 11lacn of tho present straigllt ditch. hnpmvemeuts to the CL'eek farther duwnslt'nam, 
wilh widening and sloping, have pl'OVen highly sucees.1ful tn pt"evenllng crm:!<.m. 

ThL<> aroa ufthc Uppet 'l'ulc Ct'Cuk West channel i~> a principal ,saurr:-0 of erosion problems <111d sediment discllttt'ged to Little Hfly, This 
proiect will Pl'ovid(.l slopo protection, whlcning, nnd rcalignm~nt, to rc:duco erosion runoff aml downstream sedimcntntimt occurring 
wltfth\ tlle exi.'iting ehnnnel, along witlt invasive ttoo removfll. Widening 11m bottom of tl1" channel will estitblish au a~-sthctic.1\1y 
plcasi11g, 11aturn1 menuder with pool are;Ht and riffle:g, PossibJt) ::Jlopc IWOLectioa techniqnes includo n comhination or vegetated ot 
al'liculatcd block-type siol'!e ptotectJmt. Following en~immring analysis !lnd tlublic inpnt, the county will determino a solution for the 
erosion l>l'ob!ems oal.l~'"d by tho shl\l'P bend iu the creel<, whk:b i>~ causing severo erosion on tht:! t\Olth side of tho bank m~ar Udjaccnt 
lwme!i, Alhmmtivcs fur cetrrectlng the pl·oblcm will likely includ~ the "softening" und {¢illigrtmf;'.nt of tho bc11d, with a settling pool or 
by structural meanl!1 such ns c1m~lnwtion of a concrete banl~ Qt instllll'i\tion of nrticulateJ blucktu ahsorl) enm·gy. 

'!'ho proposod P\'Qj..,ct involves tho excavntlon of upland m·cas to t!Stnblish A wide~ tmd more gl'admtl bank slope. conduclv" tore­
vegetation and stabHi.:?.<\tiou. The project site t:ontains native trees such as live oa1' (Quct'CllS v(t·g{nimw), sweet TJttY. (1J!ws~:~c1 bo!'bottia) 
and black willow (Salix N(qe11, shn\bs such as yaupon {lfe.'(_ uomitorio), C<n:al beao (RJ·ythrina flerba&Hr.), bn.yberry (Morella cerifera), 
and Am orlean bcnulyburry (Ca!licm•pa Am,wfaana). A11 excavation and comlrnctioo ac~vities \'l'illlle 11crforiUCd \'t':lthin. uplm1d areas 
and no exi~ting natural wetlands will be IT!lecl as a result of.tllilJ project, Apprmdmutdy 1 acre of woodland will be cleared. Some of the 
c.xcavated mnter!ol will he placed l11dcsignnted upland at·eas, nnd the clcM<x! V<!getation will boht~ulcd to nenrbydispCisal ~ites, 

A wate~· r1u.a1ity ~ampling and monitoring progratn and Q~o1!\liiy Hydroiogy Mode (QUALHYMO} modeling ls bDing pror}Osed os pmt of 
the Uppel' Tulo Creel< Wost Widening nnd Slope l:'roteclion and Reall11,.nmcnt Projcr.:t and West 'l'ule Creel~ Sediment Trap und Hnblt<'.t 
li:nhmtcement Ft'Oject. Tho cml'eut JIY 09 CWA Section 319 (h) grant project (West Tule Creek Sediment Trap l'rojcct} will ho Rmoncled 
to begin tlm monilot•ing and modeling pt·ngram by prcp1.idll.g u QAPP, purchasing testing eq1,1ipmcnt, insh!lling str~am 
p;mtgesfgroundwntor elevation monito-cing piemmeters/11nil h}'drnulic conductive i.nfiltromeLe\' testillg, itlitiali:;o;ing wmk involving the 
QtJAU:l:YMO model, and BMP performance nssessment and reporting. 

The UptJCl' 'fuls Creek Wm;t Widcr~ing ilil(l Slope Protoetion au.d Realignment l'roject will involve the majority of actual field sm.11plinr; 
altd me!IS\lrcn~ents, ftnulbJng the QUALHY'I\o[O modeling and BMP portbrmf\llC(l !lf;Se~:nnent, mptJrting, and flnail'e}Jolt preparation. 
11\e QUALHY!-IJ:O was ol'iglnally developed for usll at a wnter•shed scale and it is, thercrfm:e, W~lterJJbed oricntml. This model ililnsed on 
a COJUil\UOl:lS sitnulatloll methodology that includes minfttU/runoff and snowmelt procese~. It <'.an iilhnulatu wate~ and ca11 add 
sediments and dissolved constitt\et\til to the analysis process. The data from tho monitoring I ask in the FY 09 319(h) g-rant project will 
help sinmlale this model. The model will estimato thQ watC<' quality pollntAnt loadings in tltc'fu1c.Cree.k and load re(luctiom;fromlhe 
Tulo Creek We!>t Scdimeal Pond mtd Habitat Enhancement HMll (Fy' 09 3(9(h) grortt (ll'Qject), '11lis model will nlso help ln "'~~Limating; 
pollutsnt mductton from Oppcr'l'ule Creek We.st WideniugfEnlmncement BMl' (Proposed I(Y U. 3i9(h) g1·ant project). 

An initial and -ongoing step in tho construction proc(!SS will imolve selected clearing of various invflsive tmcs, including the Chlnel;lfl 
'L'allow. which thrives in river corl'idors and sam.lbar$ and i1> t'.apahlc of l'apidly rcplaehtg existing native vegetation, und Bmziltan 
l'cppcrt~ce, which tlm:atcns the destmction ofnat1.1ral vcgetattve coutnl.luliltes and acosystoms. Elimir\nting the lnvnsive tmes willlwlp 
t>rovidc for the. uutul'nl colonlzatlon of mitivo tree.q, shrubs, and forbs, which will provide sho1·eline stabili7.<~lion, rctluce e~o!iirm and 
sedimentathm, a!!d filter aml uptal1e pollutants, 

United Slat.es A\'my Cmps ofl!nginecl'ing (USACE) pet'tui.ttil1g dete\·mln(l.tion and possible permitting. It is 
Creek Wc:;t project at·ca is non·jurisdlctio~1:ll. A permit determination process has been hidkated to 

l rf a USACE permit ls required, lt is e:<pJ;>Cti.!d to bG: a Nationwide l'ermit, which t•,till bl!. obtained 

70f35 



Tule Creek Stonnwater BMP Improvement Projects Monitoriug Quality Assurance Project Plan 
Revision Date: August 2, 2012 

Page 82 

An.msas County TCEQ Contract Nmubcl'' 582-1"-10077 

--... ----... ____ ,. __ , . . ............. _____ ,__, _____ ., .... ~ 
It hM> been ,.;;bowtl in umncraus studies th.ut rivet' bottom sedirnm1t$ servo ill;; a reservoir for H Coli and feci'll bacteria. The s~;~.(lhmmt 
Load l'eductions rmtli:wd through this projed will decrease the ~vaila~le bacte~·ia l~oSel'VOil" and em-roll l'e-sUSllension of sediments into 
tho Wi\tOl' column. Using Utemtm·e \'alnas1 Aransas. County willnualyzG bnctet'in t•eduotion M a rctmlt ofHedimm1t 1·eduction frCJm the 
I3MPs. -~-···~- ·---

H. of 3i5 
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Aransas County TCilQ Contract Nmnben 582-12·10077 

performed undet• this project lndudlng ti:!c.lmic<~lantl 

and fiscal ovm·sight oftlw stnff<~ndfor snbgnmtee(s)/ 
are acceptable and completed as scheduled llll!l within budget. 
Aransas County ntay socnre the SlW\1cll3 of stJbgrnnwe(s)/ 

· <md tt·nining, l'l'ojcct ovcr$ight stattJS willl)e provided 

~ Reimbursement fot'lt1:'i will b~ submittl'ld to 'fCRQ by the lnst dny of the month 
qtmrtet. For the last reporting perlo'l oft he project, Refmbmsement Forms ate l'equiretl 

Contract Coimnnnication.- ArattSo.:; COtlllt!/ will pnrlidp.ate inn posHrwa~·d orienlnlim1 ml':eting v.~th TCEQ 
within. 30 (1ays of contract cxm:ution. Aransas County will maintain rcgt1lur tdcphotiC and/or email 
communieo.tlml with the TCEQ P1·ojoot Monnger ruga1·dlng tl1e stnlns nnd p1·ogre~!l of the project In regard to any 
mattur<> that require Mtcution bel'Neen QPRs, This will include a cal1 or meeting ench Jmmary, Aprll, July, and 
October. Mlnnte~J l'ecm·tling the important items disCU!;!;Cil, ami tlreisions rnndc, during ench call will be attached 
tc~ ~u:h Ql)R. Mathm:l that ltlllSt he comm1.micatcd to the 'I'CEQ ProjectMnnnger In the interim between QPRs mny 
include; 

Requests fo\·l)l'iO( r.:pp\'Q\1<\l of n<::tlvities Ol' expm.1rlltlll'M for which the contract l'c,qulres l\d\'!\1\Ce approv!llor 
that arc not spccincally included in the grant tlCtivities; and 

<~- Notific.1tion in advance when Aran\i'as County 1~1\$ ::chcdulcll public rne!:!tings or 1!\'etll$) Hiitiation 6f 
constm~tlon~ o~· otluw lll(ljor t(lsk activities under this contmct. 

l:~~nirL! eh.-mgcs to the budget, grnnt aeti\t[ties, or 

- "''""''"' Coun.ty will provide an article fot' the NPS Ammal Rcpm1 upon req11est by 

Reimbursement llorms; 

In acoordmu~e with Sectimt 319(h) of the CWA, 11nd It\~; U3Cd to tcpol't 
§ :119 goals and objcdivc8 and toward implementing it:; st~atej>,ics ns 

P1·ogrnm. Tho ;ntlcla will include 11 brif!f stmumwy of the pi"Qjuct tmd 

AunuulRcportMtidc (as requested by '£CllQ)j 

Post-Awartl Orir:ntation McctingMinulcs; uml 

10 of35 
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Arnnsa .. "i County TCEQ Contract Number: 582.-12.-10077 

~~~~~~~······-···-··-·····~---·-········ ... ·······-··~-····· 
l'J.•eUmJrun•y engln!l!edng nmtlyais nf hunk uhtbUhm.timt und Nl(ltm pr•nt~ctiun Sti'.atcgics ttn<D 
llm·mittlng M Au engineeril1g tmd CllVil'onmcntal nna!y.sis will l1c performed mtd a prcfem'lrl vc~elatcd slopL: 
proteclion nlteJ;Ilntlvo will be selected bn.sed on oost, engineering (soils, slope, and10dng :iy;.;tcm, and erosion 
control), Utl'iironmental, and l'Og\llutoly ot· USACE pc1111itting colJbidoratiom;, '1110\'<3 aN various slope protcr.:tloo 
altcrnaHvm; that will be evaluated inc!Ltdiug vnrlous i.ypes of concrete revelntent block or .articulatrod block, geogritl 
materlnlat or erosion control mat5 with various opiiuns involving earth retention and ra-vog~t<ltion re­
~~tnblishmcnt. Thesu options involv!l vado1.1s dogreo.';l of w.g~tntad ::;lope })l'ohmtlon, a~; well as, ha.b!!nt 
establishllll'lilt nl011g the improved channel bnuk to ptovidu a stormwnter manugcment control henllfi.t hy rct!ucitlg 
hank crosltm 11nd dow11st1·cnni scdh11Cittntioll, In. tldditiOll1 the npplicatiOl} of the desired "vegetnterl" slope 
pratcclion nllemutive involves <lltcmativo unchoring systems and appropri:1to !>lopo and gradu considering the 
clumnd hank suils uml rig1tt-of-wny ccmsidtJntlious. 

A Pl'l3limimny design oftlm pref~l'l'ed Rlternativa. will ba prepared thflt will als{} >mrva as tlw pl'oposed project 
nddn·.~scd inn permit npplicutiou to 'OSACK SJncll the prqlu(~t will lnvolve gre11ter tlum 50n ft. of clraiunge flilch1 a 
pl'c"Mnstrttclil'lll notificnttoa. \viii b~ submitted to USAO~to obtain upprovnl under NatiOJ~wlde Permit (NW11) 1\'o. 
41, Ra~hatling Existing Drainage Ditcllcl:!. 

l<'im1l designJ;llnns un~d SlJecl.ficarloru;. w Once tlw USACF.-NWP No. 41 ap111'Dvnl in ohtainl'dr the fitml designs, 
pltt~~s nnd speclfkations will b~ prepared. '11lc preliminory engineering tlmwlngs nn(\ <'.Ol1Structimt plum:, 
p\·occ.dm-cs, 1\n<l methods outlined m the permit will be fmtl1et detnlled h1 plmt sheets- and spcclfi'cat!on., for . 
pm'!)OSCS ofobhlining constmction bids. 

11 of:35 
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Aransas County TCJi:Q Contract Number: 582-12-10077 

;o;;r---~----------·---------- ...... ----------------.......... ·----------- - ------.---------, 
QAl.J)! U!'dates nn(l Amendments- Tlll:!ro will ba two QAPl>s, one for 1nonil·orh1g and one for ID()dcling. The 
QAPP fm·Modcling rmcl MOllltOl•ing, prep aretl \\~th l•Y 09 Set!tion :it9 (h) gl\'lnt fuucls, will be updated <tnmu1lly 
and amended ns necesstny. 

At·nnsas Com1ty will p~ovi~lehlpttt to TCF.Q 60 day.~ prioJ: to the end of the ef.fcctlvl..'.pedod of the QAPP aml 
develop annual QAl'P tevlsions 110 less thn1145 days priOI' to the etul of the effective period of the QAl'P, 

Amendmtmh~ to tho QA'p'J!, <1nd thcre!l!lon~ fm• the c.l1anges, wil11.m ducnmentctl by tho County amll·evtsed pngcs 
will be fo~wnrdcd to ull pt!l'BOns on the QAPl" distribution lit!t by tho County Q\H\lity Assmnnce O{ficcr. 
Amcndmct:ts shall bOl't:!\<:ir:wcdJ tt})proved1 cmd h1COi'}'lOl'ated into n 1eviscd QAPP dnring the ammalrevlslon 
1n·occsl'l Ol'Wllhin120 dnys ofll\einitial appl'OV<~l in cases of significant clunJges. 

AcUvitl'es ataJm•ed u11deJ' tl!is QAPP: 
• Dntn colleelion; and 
• An nvaluation oflJMl) Effnctivcn~ll through modelh't$ nnd mDnitoring:. 

'fasks/Subt\Jsks (~Qucreclundm• tlzis QAPP: 
Subtaslc 3.2 
Subtm~k :l.a 
S11Pta:~k 3,4 
Suhbtsks.g 

Drnfl: and Final QAPP Anmnllnmnts; 

nata $11bmfltals; and 

'I • 

contlii.ions. 
and oil and grease. 

pie:mmeters installed wttit 2.001) '1'Cl~Q gr<Ult funds will be 

BMI' asse:;smcnt ofbol.b th" 
West SedimentTrup Project B1iP will be- finalized 

.,. Reports of Water Quality non-wntbt'l.llances. 11ume repol'ts will bo t'ellOtted to tho l'CF..Q Pl'o,ject 
Manage~· m1d will bo included it\ the QPlli!. 
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Aransas County TCEQ Contract Numher: 5H2~12~to077 

' ' 
>;> 'PhoLogrnphs documenting excuvation m1d \'Jidening of cr;~elq 

Q l)hotugr<tphl:i ducmucnting con~ll'u.cllon of selected solution for iho cl'osio~l Pl'O))lQms caust!d by the ~lnu·p 
bend In tho t\l'f'.clt; and 

.. ---· , ... , .... ------------.J 

reaclwd, aml tlmt 

· Jlh·aft Repo1't ~Aransrls County will prol'idc a drnft report ~ummarizing ull pi'Oject nctivitles, findingll, and the 
cOlttents of all prl.lvi01.1S dclivcmbles, rcf'Ql'endn){ mtd/m' nttncl1ing thom as web linb or appcndicos. This 
C()mp~:olwn$ivc, techxl.iC1'11l'~poi't will Dl'OVldc analysis of u1l activities a11d del!vcntlll~.'lundcr tltis gnmt acLi't'i1y, 
Tho report will inclw;1c tl1o following informf\tion: 

'title;. 
9 'I'ablc or contents; 

E:.:ccutivc Summary; 
IntroducHon; 
Pl'ojectS!gnificanco and llaclground; 
Methods: 
Resulta ~md Ob;mrvntiom:; 

fl, Discmmi~m; 
Suromm:y; 
References; and 

1) Tule Ditch l'e-sloped, widened, and realigned; 

2) EffectlvcHe..<:s ofte-slopin${ and widening tho pt·oject a~:c<J. il\ rOOucing TSS; and 

3) Eliminntlou !JfCb.ineSG 'l'nllct-'1, llt'a;.;man Peppet•trce.~1 m\d other invasive spcci<!s., 

Project M"mw.~~·. 

The data from the proposed monitoring taslc In both t'ha FY 09 and FY 11 319(h) grant projects wl11 be used to complete tha 
QUALHYMO modeling and BMl' performan~c. asses8m(m.t. '11\e model wtll estlm~tte. the wnter quality pollutant loading.<: ill the 1\de 
Creek aud loud rcdnction.~ and pcd'ol't1tnnee fi'OU1 UppeJ.• Tule Creek West Widening/l!.n1utuccn1;,;1\t :RMP, 11s well :o~s, tho 2009 West 
Tul~ Cr<3ek Sediment '1\•ap Pmjcct. Load 1'Cdnction rcSLlltcd from the tnodcling t'.ltd tnOttitoring tu\d will determine thu nHlnsuro of 
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Al'ansas Cmtnty TCRQ Contract Number: 582-1:2.-1oo77 

PrQooiS~iilt a BMl~-.1:; w~U as, watershed flow J!.Oneration und receiving wntel' lrmiSPOrt. Recent funding F.PA alld tho Clty of Austin, as 
m~ll as, olhet' pnblio CJ\liHcs lmi:l t::xpandm.J. the cupa1~ilitic.!i nf the ton!, in ~flrtfcullll' In its nbili!y LO reprt>Scnt pot·tionillg of 
conbuninuuts butwcmt fluid nnrl solld phas~. Sediments cun be sim\tltlted ins size fl'nclious, mul arc trflcked indr:!pendently. E<1ch 
i\•nction Ia t•emoved 1\ccordillg to uset• specified Sl';ttlhlg velocities, BMl' chn~actcl·istics catt indu<ie by-p11~s. overflow, through-flow, 
cx-filtrntion nncl )'egulal' dischnl'gc. I.osscs to cvnpntl'ansph·nllmt arc nlso cr~knlnted on n continuous basis,ln addition, thomod\!1 ha;s 
nn ~tfcctivo set of C11lculatlon modtlle.'J'Hult <:1111ble simulution oftlistdbutetl BMP.~ (Low Impnct Dov'Clopment melhods} rmd ln.strci\m 
characttEi~ticl:l. 'l11a instn~nm comp11tntions ind\\da several sediment tl'ctnspott modules nblo to mprcsent strenm powe1·, excess crltic.ul 
shellr, nml sediment trnnspm·t, which will be usr:;ful in lhis ('ll'Gject in the event tlmt erosive potential and erosive loads f1·om the '.l\1le 
Creel{ slt•eam bank Ol' bonom are to ]m ealculated. FO\' the prl!~cnt,. as a pnl't of this monltDrtng progl'tlm, it is intended thnt tho tool 
will ha tu:ctl t() e..~tlmat?.load:;zlnto the sedhnm1t trap billled on monitored fJO\V and SllspeJ,clcd solids data, and to sinn1lale removol in 
the trap a.s a ftmdion of grain size, particle density, tr.tp vohune, O\ltlet characterislics, mixing, through ilow rate, overflow ratll and 
SO(lim~nt concentration distrilmtion • 

.Arunt~as County is c.ommltted to lWDvldlng aU the modeling rr.sults quality uml qua11tity, as wcU us, project design~ and recommended 
projccls. A mngo of ~tormwakr tttmlity mitigative improvement project~ have been identified along lhe Tuk: watcr.shcll including art'ml 
snrroundh1g Little Bay, Tho ~\lite of imp1·owment projeo:.1s includes the JJMPs included in this grunt nctivi~y. Tha wnter quality 
sampling and monitoring recommended in tlleACltSMI:' will fmlhel' substnntiato and SUJ:l.(Wl.t implementation of' continued projects. 

It has been shnwn in nunHll'O\lS studies that river bottom ~ediment-":: scrv<! as a r<.>servoir fo1· It Colt and fecal bacLcriil, The sediment 
1ol'lcll'cdtl¢tio>l~ realhA!tl through thi11 project will decreas~ the available bactt';!da resel'volr aml cml:rtlll'Osu:>pcmsion of sediments into 
the wator colllmn, Using liter<~.tme V>1.h1es, Aransas County will ant\lyoo bac.teria n~ducUon associated with Hodhnent mdur,tlom; frnm 
th~UMP~----------------------------------

14 0f35 
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Amn8a.':l County 

2:.m 

TCEQ Contract Number: 582~12~10077 

Ai:'atwas County- Ul,liJCr1\tlc Cteclc. "\Vest IInpt•oveme-:v.:~t 
Schedule ofllelivcu•abl~ 

QPR's 

Qm\.:tcrly Reimbursement lZequest Forms 

Po.st Award Meeting 

Final Q.t\PP l11Jdatessubmitre.tl to- thQ 'l'CEQ Annttally 

Draft QA?P Amendmet'lts 

Final QAPP Amendment8 

W!tter Quality and Stt·eam flow Monitoring 

The groundwater piezometers itlstalled 

QUALHYMO Modoling and A.<;!lessment 

Uphud V!;'.getation clearing 

'Excavation and widening/l-eRslopin~ of East side of ditch 

and ~'lope Protection 

15- of 3S 
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Aransas County 

cm1h·act ~xe~utiolt 
~--~ --------------··---. Within 34 months of 
________Q_~t __________ o_,_·a~==~~~~.~~-.~~-'P_0_rt ___ , ...... ------l-~.i";i;0\'11ti'r":nc:Sto"""cc"':':"~"'iei':Clll'o--l 

Final Repmt Within :-16 montlls of 
L___Js,_,._,.o_--'---------------------'--·-.t?.<?.l~!~~~!_~_£~!!iQ.l!. ____ , 



Tule Creek Stonnwater BMP Improvement Projects Monitoring Quality Assurance Project Plan 
Revision Date: August 2, 2012 

Page 90 

Appendix: D, Map of Moniitoll"iing Site§ 



STORMWAJER SAMp! E PARAMETERS 
• TSS 

PH 
CONDUCTiVITY 
DO 
TURBIDITY 
TEMPERATURE 
OIL AI~D GREASE 
RPJNFALL 
HABITAT / STREAM PHYSICAL 
CHARACTERISTiCS 
WATER LEVEL / VELOCITY 
(FLOW) 

CITY OF ROCKpORT PARAMETERS 
" NITRITE 

NITRATE 
AMMONIA 
AMMONIUM 
TOTAL PHOSPHOROUS 
WWTP FLOW 
TIDE 
WEEKLY RAINFALL 

LEGEND 
-----·---------------------------

if£9 WATER QUALITY SAMPLE LOCATION (WQS) 

GROUNDWATER PIEZOMETER LOCATION (GWP) 

(j) CIIY SAMPLE LOCATIONS 

@ FLOW MONITORING SITE 

LOCATION DESCIPTIONS 

WQS-1 - BELOW PROPOSED POND ABOVE 
TX BUSINESS 35. 

WQS-2 - ABOVE PROPOSED POND AT CONFLUENCE. 
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 DRIVE 

GWP-1A - (ROCKPORT COUNTRY CLUB R.O.W.) 
GWP-1 B,1C - (INVERRARY DRIVE, R.O.W. ON 

FROST PROPERTY 
GWP-2A,28 - (CITY OF ROCKPORT 

AQUATIC CENTER PARK) 
GWP-2C - (NEAR ROCKPORT/FULTON 

HIGH SCHOOL) 

NOTES: 

1. GROUNDWATER PIEZOMETER LOCATIONS 
HAVE UP GRADIENT AND DOWN GRADIENT 
LOCATIONS. 

3. INFILTROMETER TEST LOCATIONS ARE LOCATED 
NEAR PIEZOMETER LOCATIONS 

NaismithiEngineering,Inc 
ENGINEERING Ill ENVXRONIIJIENTAl1!9 SURVEVJII\IG 

TBPE Na. F-355 

CORPUS I I 78411 PH. 

WATER QUALITY, STREAM FLOW 
GROUNDWATER PIEZOMETER SAMPLE 

LOCATIONS 

TULE CREEK STORM WATER PROJECT 



Tule Creek Stonnwater BMP Improvement Projects Monitoring Quality Assurance Project Plan 
Revision Date: August 2, 2012 

Page 91 

Appendix E. Stream PhyslicaH CharaiCit:erJlsii:iics aurnd IH!alblitltt QvmJilly 
Worksheet 

FftteHd Data Reporting Form 

Streamflow Measurement Form 
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Stream Physical Clhlaracterii§tics Worksheet 
Observers: Date: Time: 

Weather Conditions: 

Sample Station Location and Number: I Lengtl1 of Reach: 
Water Color: 

Observed stream uses: 

Stream Type (circle one): perennial or intermittent w/permmial pools 

Stream bends/ I Well Modetately Poorly 
Stability Defined Defined Defmed 
Aesilietics (circle one): (1) wilderness (2) natun-al (3) common ( 4) offeillsive 

Channel Obstructions or modifications: 1 No. ofriffles: 

Flow Status (circle one): High Moderate Low No Flow 

Riparian Vegetation(%) Left Barile Right Bank Maximum Pool Depth: 
Maximum Pool Width: 

Trees NOTES: 
Shrubs 

Grasses or forbs 
Cultivated Fields 

Other 
Steam/Aquatic Vegetation: 

PICTURES (LOG): 

Site Map: (Attached) 

Stream Observations (Other issues): 
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I' art IU • Habl!al Qualliy Index 
Habitat Sr:mtn.g Cate-gory 
Partl.mater 

AvaUaOie Abr.ittdant Commun Rare Absent 
h\stre~m ::...son/<t of 3(1.50% of 1o~:m.9% of <'10% of 
Cove1· subsl'rale .su~litr~\~ s.ubslts.te a\lbstr~;~IFJ 

fAVOi\:lbl~ far su~ftorta stable su~fiort• stable ""~ftOrls slabla 
cOionlzallon a.titl ha ta.t: ha a1· habl!at ha tat; lack of 
lleh ooveri good adeqtmte avl!IHab~!tyress. habHatJe; 
mix of 6eller~l habf!Bt for than das!rabre; ObV!OUSi 
s!Eble (not. new malnleilance of l>ubs!rate subs{rata 
fall t)r (r.\ins-iGt11) popui•IIOM; fi'eqllen~ tlil5lable Ol' 
oover IY!~NI Sltch m~ b€.1Un~ted (llsturba or !acklng 
as snags, ~obbla, 111 Q nurnber of rernoveQ 
u nde rout bankS1 j11ffernnt habltal: 
rnac:rophytes typas 

Score 4 3 2 1 

Sottom sta~t'i'l MOd$t"'ll~ry Moclll!ta(o!y U~•!•blo 
Sobstrala >-60% gtave!Or Stable U•tstabfil < 0% gravel or 
mabillty larger .substi'ale; 311-50% gravel 10-29.9% gravol lmgeft 

oravelr cobbfe, or target or larger sub5 tate; 
boUklart: substrata; eub~lralG!; i:>UbS((a(s Is 
t;IOM[I~tltlt dom.h~ahl c1omh)aol~t UlllfOl'l'\1 sahrl, 
subs'lrate type Is substrata type Ia. substra;tC~ type Is sut, clqy, or 
gtaiiBI Ol' larger mix of gravel nnerthen bedrock 

wllh So_ma ijrmr gl-ai!e11 but may 
sedtmenls stlll be 6 mix u 

sl:zes 

SoOr'e 4 a 2 1 

Number or Abl.llHhmt Common Rnrc Al"li\Oilt 

Riffles t5rilflea 2-41i\ffoo 1 rrma NOrliftOO 

To b~:~ counted, 
flft!~s. tnu~t exterJd 
>50% l.ho width or 
1.hs ch:mnOI i.!.litl ~Fl 
~tl9~tt.t$lo~ as 
the ohanne!' dtli -
Score 4 • 2 1 

Dlmerruoions trf '" " 
IVIotlerata Sml\11 Abrtaltt 

Largasll'aol P~a'T~vers triQre Pool col/o!:irU PMioover~ NOI'J(J.!;tlrig' 
thari -50% of the a~;oxlmt11e~ sp%to:<[malely pools; only 
dla!'lt'lsl width; fi _ Ol"$ligli '/ 2.5 crlha sh~owt~uxlli\>ry 
maximum dspth Is 1ossoHhB ohDnnal width; poc<ets 
>1 mali>!' 1"..h!n1ll0[ w1dth: J'Ml)tin:tUl'rl depUl is 

maximum depth Is ~O.Gme-ler 
o.S.'I meter · 

Sc" 4 3 2 1 -Chon no! Flow }Jigh ~-,ih,ul~ratu , .. QW N9Fiow 
Slota<> Walb( (~r.:h$\ha Wa.!Srfl!IN~>75% Wstilrflll~ ~t-75% VG('fllttraw~\a( 

- baso or bulh toW<~r nftiJa chilnn!3l; nr of tile: avaUa Ia Ill itiB- ohEJrllltll 
banks;-.:::5% or <25% of cht'll\llB! channel Qer.l/ur <il~tlmoatly 
chanrl(lltmbslmto slilslrala Ia- rlrrl6 s\Jb3 ta!Bs present in 
Is: ElftPCiSOIJ e~oei!d .ffi'iimt~l'l't!y' s!:i.lradli1g p!iOI'.I~ 

ltl'JfpiJBl>d or stroa:m (a 1 h-y 

s~ore - 3 z "I 0 

Fo'm1s ior fli!Jio[!h:ml Monllodng C-27 06/2001 

TCEQ's Surface Water Quality Monitoring Procedure!>~ Volume 2: Methodsfm· Collecting and Analyzing Biological 
Assemblage m1d Habitat Data 
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Streamflow (Discharge) Measurement Form 

Streamflow (Discllnarge) Measurement Form 
Stream: Date: 
Station 
Description: 
Time Begin: Time End: Meter Type: 
Observers: Total Stream Width: Section Width (W): 
Observations: 

Velocity (V) 
Seetion Section Depth i<Kow {Q) 

Midpoint (ft) Sensor )Depth At Point Average (It' is) 
(ft) (D) (ft) (ft/s} (ft/s) Q = (W)(D)(V) 

·--
f---

m'l. X 35.3 =fills 'fola! Flow (Discharge) 

TCEQ-201 17 (Rev, 04-22-2004) 
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Cra:Dss Section Measuurement Form 
Stream: Date: Time Begin: 

Time End: 

Weather Conditions: 

Station: I Meter Type: 

Observers: 

Description: 

Total Stream Width: Section Width (W): 
STATION ELEVATION OBSERVATIONS 

. 
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AppemHx F. Sudace Water Quality Samplliing Standard Operating 
lProcredvures 



Puurpose 
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Sllurfalce W a tell' Quality Sampling SOP 

This appendix provides a convenient summary of the protocol used for collecting the Tule Creek 
surface water samples for water quality testing in the lab as well as in-situ field measurements 
and data collection, and observations of stream physical characteristics and habitat quality 
indicators. This standard operating procedure (SOP) is intended to be used in the field as a 
resource for the water quality sampling, testing, and field observation persom1el. 

Genel!"al 
As stated in the QAPP, monitoring will be conducted at six(6) in-stream monitoring locations to 
help identify potential non-point source contributions and stormwater discharges and evaluation 
of the Tule Creek Sediment Trap and associated BMP performance from the Tu1e Creek 
Watershed BMP projects. 

Sampling will be conducted during periods of dry weather as well as wet weather events. Prior 
to sampling a storm event, consideration will be given to allow at least 72 hours or greater of d1y 
weather (less than 0.1 inches of rainfall) and as ti1e antecedent d1y weather prior to sampling a 
reasonably representative wet weather or stonn event. Stonnwater samples will be collected 
from stonn events that are greater than 0.25 inches of rainfall for the duration of the event, and 
typically less than a 3 inch rainfall. Prior experience observing rain events within the Tule Creek 
Watershed have determined that rainfall within this range will allow a reasonable representative 
and safe rain event for sampling. 

There is great variability in mnoff characteristics in ti1e Aransas County and Tule Creek 
Watershed, and as affected by the antecedent moisture within the watershed. The .antecedent 
moisture is a hydrologic term used to define the relative wetness or myness with the watershed. 
A rain event following an antecedent dry period is understood to best represent the stormwater 
pollutant contribution to the receiving stream. The nature of the scope, budget, and schedule for 
this project can only allow for reasonably representative sampling events. The antecedent 
moisture is high when there has been a lot of recent rainfall and the ground is moist. The 
antecedent moisture is low when there has been little rainfall and the ground becomes d1y. In the 
Aransas County and Tule Creek Watersheds the soil conditions are sandy and observations and 
results of available hydrologic and hydraulic modeling and field observation following various 
rain events have indicated ti1at the aforementioned conditions for sampling tile wet weather or 
storm event will be reasonably representative. 

Records need to be maintained on all analytical results; the date and duration (hours) of the 
sampled storm event; rainfall estimates (inches) of the storm event that created the sample run­
off; and the time (hours) between a sampled event and the end of the previous measurable storm 
event. All sampling and measurements are grab samples and in-situ measurements. 

Safety 

Basic safety is everyone's responsibility. The following information has been adopted as a result 
of continuing training by team members and observing stream characteristics. The most 
significant safety issne sampling Tule Creek is avoiding a storm event that can create a water 
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depth in the creek greater than approximately three (3) to four (4) feet deep. Tule Creek is an 
earthen ditch with eroded banks typically at a slope of 2:1. Precaution should be taken especially 
at sample stations #4 and #5 due to the ditch depth and slope at these stations. The sample 
stations #I and #2 will be taken from the small sediment trap pond banks which will have safe 
access. Sample stations #3 and #6 will be taken fi·om the small bridge and allow for convenient 
access along the bridge. There will normally always be two (2) individuals on the sampling team 
also for safety purposes. 

MSDS Sheets 
In accordance with OSHA's "Worker Right-to-Know Rule," MSDSs (Material Safety Data 
Sheets) are located in the truck binders. MSDS sheets are available for chemicals that are 
contained in the provided grab sample bottles and are used as preservatives for the samples. 
Sample bottles that contain these chemicals are labeled. Information contained in the MSDS 
sheets includes, but is not limited to: physical description, exposure/symptoms information, and 
first aid practices. 

First Aid 
Each supply box in tl1e back of the trucks contains a first aid kit. Each team should have a 
mobile phone. Contact numbers are listed in each truck binder. In the case of an emergency call 
911. Since you are on a mobile phone fue 911 system cannot automatically track you. Be 
prepared to give the emergency operator your location, your name, and cell phone number if it is 
your personal number and REMAIN CALM. Once the proper aufuorities have been notified, 
and are en route, notifY NEI at 361--814--9900. There is also a list of hospitals with their 
approximate regions listed. 

GenermllP'I'eCalltions 
);> Always dress appropriately. Since you may be out in the rain, use a raincoat and as 

necessary dress for the temperatnre. It is better to remove layers in the field than to be too 
cold. 

);> If you have plenty of notice, do not forget your odds and ends to make life easier. Bring 
snacks, or anything else that you might want, such as mosquito spray and snake leggings. 

);> Bring plenty of water. 

);> As the weatl1er gets warmer it becomes increasingly more important to have water with you. 
Be aware of signs of heat exhaustion and heat stroke in your team members. If someone 
seems to be experiencing deleterious effects fi·om the heat, move them to a shaded area and 
try to cool them as quickly as possible-another reason to have water with you. (You should 
have ice for the samples that can also be used to quickly lower the core temperatnre of 
someone experiencing heat stroke.) 

);> Use gloves when taking samples. 
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CA.UJBRAT[()N A.ND MAINTENANCE 

Field equipment calibration should be conducted as necessary on the direct reading 
instruments. All equipment should be calibrated and maintained according to specific 
equipment instruction manuals (See Appendix L). 

Direct Reading Instruments: 

ro Mnltiprobe Instrument - used to measme the pH, temperatme, and conductivity of the 
sample. Calibration of the meter needs to be done prior to each sa111pling event. A 
calibration log will need to be kept. Calibration will be performed according to the 
manufacturers' specifications. There are multi-parameter probes that include pH, 
temperature, conductivity, and dissolved oxygen. 

• Dissolved Oxygen Meter- used to measure dissolved oxygen concentrations of the sample. 
Calibration of the meter needs to be done prior to each sampling event. A calibration log will 
need to be kept. Calibration will be performed according to the manufacturers' 
specifications. 

• Flow Meter - A student stream flow meter or similar device will be used to measure and 
calculate streamflow. The meter uses an impeller with a digital readout mounted on a pole. 
Data is recorded with the pole upstream from any obstruction including the sampling 
individual if flow is measured while standing in a low flow condition. 

SAMll'LING PROCEll) lURES 

For a complete list of parameters sampled, container type, preservatives used, and sample 
holding times, see Section B2, Table B2.1 and B2.2 in QAPP. 

1. Select someone to monitor the rainfall from the office via the Internet a11d the National 
Weather Service. This person will serve as base operations and willnotif'y the samplers of 
any weather changes. 

2. When the storm is near, make sure you have all of your equipment ready. You should have 
the following: 

a. Sampling Pole/Bucket 

b. Tape measure/Yard Stick/Graduated surveyor staff-pole 

c. Ice 

d. Ice chest for grab samples 

e. Chain of Custody form 

f. Calibrated Multiprobe Instrument (pH, temperature, conductivity) 

g. Calibrated Dissolved Oxygen Meter 
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h. Sample Containers from Lab(TSS, Turbidity, Oil and Grease) 

1. Sharpie pen 

j. Labels 

k. Paper towels 

I. Pygmy Meter (Velocity) 

m. Stream Physical Characteristics Form 

n. Habitat Quality Index Fonn 

o. Camera (documentation) 

2. Use a graduated streamgauge staff or yard stick to measure water level mid-stream (at 
sampling sites) and record data on Sampling Form. 

3. Get bailer (bucket) or sampling pole ready. 

4. Grab a sample of the stormwater with the bucket or sampling pole. Rinse the bucket or 
container out 3 times with the sampled storm water prior to obtaining the first sample (grab). 
Throw rinse water away from the storm sewer system. Do not rinse the sample containers 
for Oil and Grease since the container includes fixing agents (see Grab Samples below). 

5. Label the sample containers prior to filling. Labeled information should include the client, 
site identification, date and time of sampling, type of sample (grab), names of samplers, and 
preservation added to the bottles if applicable. After labeling sample containers make sure to 
record exact time, date, cfs, and sample type on the data sheet. 

6. Field persollllel will be responsible for recording all data and relevant observations on the 
field data sheets and chain of custody (COC) forms and for making sure the infmmation 
matches on the bottles, the data sheets, and the COC forms. Proper handling and custody 
procedures should be followed to ensure the custody integrity of samples beginning at the 
time of sampling and continuing through transport, sample receipt, preparation, and analysis. 

Gnb Samples Collection Measmrement 
a. Use sampling bottles as provided by the laboratory. Using the sampling pole, fill directly 

to the base of the neck. The bottle for the Oil and Grease sample is preserved with 
hydrochloric acid (HCl). Place all grab samples in zip-loc bag and seal. Ice sample 
immediately 

b. Temperatnre, pH, and conductivity: Use bailer to bring up water sample. Take 
temperatnre, pH, and conductivity readings and record data on the field data sheets. 

c. Record dissolved oxygen readings in stream. Take readings and record data on the field 
data sheets. The multi-parameter probe for pH, temperatnre, conductivity, and DO can 
all be taken while in the field. Precaution is always necessary to avoid entrapment of 
bubbles or creation of bubble that would influence the DO measurement. 

The COC forms are used to document sample handling during transfer from the field to the 
laboratory. The following infonnation concerning the sample is recorded on the COC form: 
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date and time of collection 
site identification 
sample matrix 
number of containers 
preservative used 
analysis required 
name of collector 
custody transfer signatures and time and date of transfer 
purchase order number 
container type 

The COC forms are a legally binding document. The purpose of a chain of custody is to 
determine that no one other than the sampler has had access to or tampered with the samples. 
Once the sampler signs the COC forms and turns over the contents of the coolers, that sampler is 
releasing the samples to the laboratory and is no longer responsible for any tainting or damage 
that may occur after that point. 

Sampling PJrecau.tions 

0 Make sure to wear gloves while sampling to protect yourself and the sample. 
m Remove gloves. 
0 Make sure not to touch the rim or inside the cap of the sample jars to prevent 

contamination of the sample. 
0 Prevent cross-contamination of samples by taking direct collection into sample containers 

when possible. 
~ Prevent dislodging any materials that can influence the sample at the time of collection 

within the stream or along the stream bank. 
0 Dissolved Oxygen samples are sensitive to sample techniques that can create bubbles 

within the probe membrane causing a non-representative measurement. 

<Calculating Precipitation 
Data will be obtained using the RockportAirpmt FAA-ASOS and the National Weather Service 
Website. There arc also other weather websites available, however, it is necessary to verity other 
data sources rely on the National Weather Service and National Climatological Data Center 
(NOAA) data (also see the Modeling QAPP for use on the rainfall data in the QUALHYMO 
model). 
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'fable 1. Parameters, sample containers and volumes, preservatives, sample hold times, 
analytical methods and minimum detection limits. 

Sample 
Sample Laboratory Minimum 

Container 
Parameter 

and 
Field Preservative Hold Analytical Detection 

Volume 
'fime Method Limit 

Grab ALL SAMPLES Cool to 

Samples 4°C 

Suspended 
500 ml 

Pre-cleaned 
Solids, Total 

plastic 
ice, dark 7 days SM2540D 3 

(TSS) cubitainer 

1000 ml 

Pre-cleaned ice, dark 
Oil & Grease amber glass 28 days EPA 1664A 5 

cubitainer pH<2 with HCI 

Turbidity 500 ml ice, dark 48 hours SM 180.1 I 
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Appendix G Photos of Samplle ILocation Sites 
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Grom111ll Water Piezometen· #lA- Rockport Country Club Right-of-Way 



Tule Creek Stonnwater BMP Improvement Projects Monitoring Quality Assurance Project Plan 
Revision Date: August 2, 2012 

Page 108 

Ground Water Jll'iezometer #2A ~ City of Rockport Aquatic Jll'ark 
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Gmun!ll Water Piezometer #2C- Near dirt stockpille by Rockport!FultOJm High School 
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Appelllldix H. Gaugillllg lP'ilezome11:ers SOP 
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Standmrd Operating Prorceduures (SOP) for Gauging 
Piezometers 

lN'fROlfnJC'fiON 
Piezometers are installed as a tool to measure gronndwater levels for a ce1iain area. The 
groundwater levels indicate the fluid pressmes in an area, and the groundwater elevation. The 
piezometer locations have been selected in order to help identify groundwater elevation in 
proximity to the Tnle Creek, as well as the groundwater gradient. It is important that these 
observation wells are installed properly, in order to achieve precise and accmate measurements. 

All piezometers and monitoring wells shall be installed according to 16 Texas Adminish·ative 
Code (TAC) Chapter 76: Water Well Drillers and Water Well Pump Installers. Piezometer wells 
must be developed prior to the first ganging event. Well development can be accomplished 
using a PVC bailer. Agitate the sediment at the bottom of the well and aggressively bail water 
until it appears clean. Water quality parameters should be monitored dming well development 
and conductivity values must be stabilized for three consecutive readings before well is 
considered clean and developed. The piezometer "top of casing" will be surveyed in order to 
detennine the gronndwater elevation using a known coordinate system also used to determine the 
Tnle Creek water surface elevation. 

GAUGING lP'ROCEDURE§ 
Upon arrival to the site, remove all piezometer caps or plugs to allow groundwater pressures and 
levels to stabilize for an accmate measurement. 

Before gauging each piezometer the water-level measuring probe must be cleaned before use. 
Using a mixture of Alconox ® detergent and distilled water clean the probe and the required 
length of tape that will likely come in contact with water, and then rinse with distilled water. 
Make sure to clean all sides of the probe and to lift the mechanical float (if possible). Clean the 
instrument again before ganging the next well. 

If the piezometers have been surveyed, there should be a permanent mark or notch on the top on 
the well casing; this is the point to record a measurement from. If the piezometers have not been 
smveyed place a permanent mark on the top of the north side of the well casing. The piezometers 
will need to be smveyed from this location. Ganging from this location every time is very 
important and provides consistent and accurate well ganging data. 

Tum on the water level indicator and slowly lower it down the well. An audible tone will 
indicate the depth to water (DTW). Record the DTW measmement to the nearest o.ol feet from 
the location of the permanent mark on tl1e top of casing. 

If a toh11 depth (TD) is required continue to lower the probe in the water until the bottom of the 
well is encountered. Slowly lift the probe np (slightly off the bottom) and lower back down (as 
to perfectly rest on the bottom) to measure the total deptl1 (TD) of the well to the nearest 0.01 
feet. The depth to the water subtracted from tl1e piezometer well "top of casing" will give the 
groundwater elevation. 
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Appemlliix !: Modiifi.ed DolUible Ring llnfiltrometer SOP 
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][)mnli:lle Ring l!nfilltrometer SOP 

Purpose 
This document describes the protocol to be followed in the use of a double-ring infiltrometer to 
estimate near-surface infiltration characteristics in Aransas County, Texas, in the context of an 
evaluation of watershed BMP options. The intent of this summary is to describe application of 
ASTM D3385 - 09 in tl1at context. ASTM D3385 - 09 should therefore be regarded as the 
anthoritative statement of method, while this docnment highlights procedural adaptations 
particular to the Aransas County for the purposes stated below. 

The specific interest in this case is in establishing near surface infiltration rates associated witl1 
several soil types characteristically found in the county, so that future estimates of stormwater 
runoff can be made with a better understanding of near surface losses. In addition, these results 
may provide insights into distributed BMPs that may be dependent on near surface infiltration 
characteristics. Application of tl1is protocol or results obtained in accordance with this protocol 
in otl1er contexts or locations should only be considered after a careful review of all relevant 
factors. 

When Testing sluml«ll be con«llllllctedl 
Testing should be conducted prior to design and implementation of BMPs in accordance with 
SOP so tlmt estimates of near surface infiltration and watershed runoff can be based on better 
data tl1an presently exists. 

Testing Personnel 
Testing will be conducted by a team with experience in field scale measurement of watershed 
parameters. A Texas registered PE with experience in water resomces plam1ing and analysis 
shall be present during testing or during test plam1ing to the extent necessary to confirm that 
equipment, methods and plans are consistent witl1 this document. 

Selection of 'fest Areas 
Site development tends to decrease natuml infiltration, which prompts the use of BMPs to offset 
this effect. Ideally, infiltration testing would be therefore be carried out for all areas where 
development may occm (i.e. the land surface is disturbed as a result of development). In this 
case, however, that would be cost prohibitive. Therefore, testing will be carried out in three 
locations selected as representative of the three soil types identified as prevailing in this area. 
Final selection of test areas will be made with due consideration of safety (e.g. no dangerous 
vehicle traffic, potential hazards or nuisances arising from testing, or other factors), land access 
permissions, available water supply for testing, apparent representativeness of tliC areas, 
suitability for testing and location in the watershed. Ideally, the areas to be tested will be located 
mid-watershed above areas that are already developed, but not at the extreme periphery where 
they may not represent any significant contributing area. 

WateJr Sllllpply Source 
Since water supply is a consideration in testing, a water supply source must be seemed for the 
duration of the testing procedure. Suitable water sources include municipal sources, such as fire 
hydrants, or mobile tanker trucks such as from a volunteer fire department. In the event fuat 
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water supply is limited, it may be necessary to truncate the experiment to some degree; as long as 
the results indicate an essentially stable phase of the infiltration process has been reached, this is 
acceptable for the purposes of this testing. 

Safety 
Field work and testing procedures shall follow current Occupational Safety and Health 
Association (OSHA) standards and regulations, together with any requirements defined by the 
City and County. In addition, regardless of acceptability from other perspectives, the PE who is 
on site or responsible for review of testing procedures shall consider apparent safety hazards and 
may without question rule out any aspect of testing that they in their sole judgment consider or 
suspect is likely to constitute a danger to test crews or others. 

IDlm.nble-Ri11g !lllllfiltmmeter Testi11g ll'rocelilllre 
Testing shall be done in accordance with ASTM standards and practices, and these should be 
referred to for a definitive statement of experimental methods. Specifically, standard testing 
method designated D3385- 09 should be followed. Some notable aspects of this are as follows: 

@ Testing methods dictate that ambient temperature, ground temperature and the 
water used during the course of testing be measured and recorded. This will be 
done using an electronic thermometer with a calibrated range of at least 60 - 130 
degrees Fahrenheit+/- 0.1 degrees. 

~ Initial set-up requires hammeling two open cylinders, one inside the other, into 
the ground to a depth of six inches. Standard ring sizes will be used (inside 
diameterl2 inches and outside 1ing diameter 24 inches for low infiltration areas 
and if necessary, 5 inches and 12 inches for high infiltration areas). To avoid 
deformation of tl1e rings and to ensure regular placement, particularly in areas 
where soil penetration is difficult, hammering will be by means of a hard plastic 
mallet, with a hardwood impact surface will be interposed between the ring and 
the mallet. 

@ The rings are to be filled with water which shall be maintained to the extent 
possible at a constant depth. To facilitate this, the interior of each ring shall be 
provided with a scale. Scale depth to ground surface shall be subtmcted from 
scale depth to water surface to establish estimated depth. 

0 Over the course of six hours, the water levels must be maintained at a constant 
depth and the water needed to maintain this depth is measured. Readings will be 
taken initially every fifteen minutes and eventually at hourly intervals to verify 
the stability of water depths. Records of readings will be electronically 
maintained in a portable logging device and transferred each evening to non­
volatile storage. 

0 During times of drought, the standard six hom time period is to be truncated once 
the stability of water depth has been recorded and verified. 

• If variability between readings at one soil type location exceeds 60% (calculated 
as total range of depth over mean value of depth at one location), testing shall be 
repeated once at new sites representative of the same soil type. (Therefore, 
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backup locations will be identified jointly with City and County representatives at 
the time initial locations are determined.) 

e High order accuracy in determining test site locations is not needed, but a 
reasonable documentation of location is appropriate. In order to document testing 
locations, a consumer-level hand held GPS will be used. Photos will also be 
taken to document site conditions at the time of testing. 

CaRCllllations 
Calculations are made to determine the infiltration of a given area based on including values for 
time, area of the inner ring and temperature. ASTM D3385- 09 describes this. It is noted that 
infiltration rate shall be estimated as the average of the values obtained for a particular soil type, 
and shall be accompanied by ranges represented by the high and low measured values. In cases 
where multiple measurements are made, and statistical properties merit, ranges may be 
represented by the standard deviation of the measured values. 

Exclusions 
It is known that while useful, infiltration rates as determined here are not necessarily 
representative of conditions in deeper soil strata. It is also lmown that infiltration behavior varies 
substantially about the County as a result of differing degrees of land use and impacts on surface 
soils. Further, it is !mown that clay lensing and other factors materially affect infiltration and/or 
permeability through the soil column. Consequently, the results of these tests shall be limited to 
interpretations ofthe near surface infiltration characteristics for the purposes stated above. 

The test method is difficult to use in very pervious soils. Site conditions are anticipated to be 
marginal. Two soils types predominate in the area: USDA Types A and D. For that reason 
backnp testing methods will be provided ifthe infiltrometer method proves problematic. 
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ApJPlendiix Jo Field Measurement Data Sheets 
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Client: Aransas County 
Project Name: 

Location: 

Sampling ID: 

Sampling Date: 

--~~~----~--~~----------~~------~~------~~~~---------
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 

Instroment Information 

Sampling Personnel 

Tim.e 

STATION 

WQS ·I 

WQS-2 

WQS-3 

I WQS-4 

WQS-5 

I WQS -6 

Mfg. 

Temp. Com!. 

('C) (mSl 

Model Parameters 

DO pH Wate:r Stream Comments 

(m"/L) (SU) 
Depth Velocity 

(Limm) 

I 

I 

' 
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Appendix K: Chain of Custody Form 
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--------

NAK:SillliTH ENGlNEERING, JNC. '!:Hl!.m G!' CUSTO!llY RII!COIID 
45:01 GOLUHAR ROAD 

AN!li ANA!.. 'ISiS REQI!.!i!!ST CORPUS CHRISTl, TEXAS 
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Appendlix IL: Mainten;:mce Requiiirementl>jCallibrati({])U 
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Data Management P:rocess Flow Chart 

L 
Data Collection 

L 
Field Data Entered into Laboratory Data entered 
Interim Database (Field into Interim Database 

Staff) (Field Staff) 

+ + 
Data Screening and Data Screening and 

Validation (Contractor Validation (Contractor 
Data Manager and Laboratory Manager 

QAO) andQAO) 

Data Checked by Contractor 
Project Manager 

t 
· Data Transfer 

Retumed to Contmctm- I (Contractor Data 
PM if revision necessmy Manager and QAO) 

~ 
TCEQ NPS Project Manager 

- (with Data Review Checklist and 1-Summ!lly) 

+ 
I Returned to TCEQ PM 

if revision necessa1y 

Submittal loaded into SWQMIS 
by TCEQ Data Manager f-

~ 
Loading summary report 

reviewed and approved by 
TCEQ NPS Project Manager 

J, 
Data moved to 

productiom SWQMI§ 
by TCEQ Data 

Manager 
--
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AJPl[i<elllldlix N: Illata Review Checlkl!.iist alllldl S1ll!mmaJry 
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NlP'S DATA REVIEW CHECKLIST AND SUMMARY 
A completed checkllist must accompany all data sets Sll!bmitted to the T<CEQ Illy NEll. 

QAJP'P 1I'itle: ------------------------

Effective Ji)ate of QAJP'JP': _________ _ 

Data Format and Structure Y,N,o,N/A 

A. Are there any duplicate Tag ld numbers in the Events file? 

B. Do the Tag prefixes correctly represent the entity providing the data? 

c. Have any Tag Jdnumbers been used in previous data submissions? 

D. Are TCEQ station location (SLOC) numbers assigned? 

E. Are sampling Dates in the correct fonnat, MM/DD/YYYY with leading zeros? 

F. Are the sampling Times based on the 24 hour clock (e.g. 13:04) with leading zeros? 

G. Is the Comment field filled in where appropriate (e.g. unusual occurrence, sampling 
problems, unrepresentative of ambient water quality)? 

1-1. Submitting Entity, Collecting Entity, and Monitoring Type codes used cmTectly? 

I. Are the sampling dates in the Results file the same as the one in the Events file for each Tag Id? 

J. Are values represented by a valid parameter code with the correct units? 

K. Are there any duplicate parameter codes for the same Tag Id1 

L. Are there any invalid symbols in the Greater Than/Less Than (GTIL1) field? 

M. Are there any Tag Ids in the Results file that are not in the Events file or vice versa? 

Data Quality Review Y,N,orN/A 

A. Are all the "less-than" values reported at the LOQ? llf no, explain m1 next page. 

B. Have the outliers been verified and a 11 111 placed in the Verify _fig field? 

c. Have checks on correctness of analysis or data reasonableness been performed? 
e.g.: Is miho-phosphoms less than total phosphorus? 

Are dissolved metal concentrations less than or equal to total metals? 

D. Have at least 10% ofthe data in the data set been reviewed against the field and laboratmy data 
sheets? 

E. Are all parameter codes in the data set listed in the QAPP? 

F. Are all stations in the data set listed in the QAPP? 

Docmmentation Review Y,N,orN/A 

A. Are blank results acceptable as specified in the QAPP? 

B. Were control charts used to determine the acceptability of field duplicates? 

c. Was documentation of any unusual occurrences that may affect water quality included in the 
Event table's Comments field? 

D. Were there any failures in sampling methods and/or deviations from sample design requirements 
that resulted in unreportable data? U yes, explain on next page. 

E. Were there any failures in field and/or laboratory measurement systems that were not resolvable and 
resulted in unrepmiable data? U yes, expiain on next page. 

F. Was the laboratmy's NELAC Accreditation current for analysis conducted? 
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Data Set Information 

Data Somce: 

Date Submitted: 

Tag_!][) Range: 

JJmte Range: 

Comments: 

Please explain in the space below any data discrepancies discovered during data review including: 

• Inconsistencies with A WRL specifications or LOQs 
• Failures in sampling methods and/or laboratmy procedures that resulted in data that could not be 

reported to the TCEQ 
• Include completed Corrective Action Repmts with the applicable Progress Repmt 

o I ce1iify that all data ill this data set meets the requirements specified in Texas Water Code Chapter 5, 
Subchapter R (TWC §5.801 et seq) and Title 30 Texas Administrative Code Chapter 25, Subchapters A & B. 

o This data set has been reviewed using the Data Review Checklist. 

Contractor's JJaia Manager: 

Date: 
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Corrective Actioft11 Smms Table 

<Conective Date Description of Deficiency Action Taken Date 
Action# [ssned <Closed 
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C11n-ediive Adiilllm J!>hm lF111rm 
CoJrrective Action JPla[J 

Issued ll>y: ])ate Issued Report No. 

Description oft" deficiency 

Root Cause of deficiency 

-
lProgranmnatic Impact of deficiency 

Does the seriousness of the deficiency require immediate reporting to the TCEQ'! lff so, when was it? 

Corrective Action to addt·ess the deficiency and prevent its recun·ence 

l'roposedl Completion Date fo•· Each Action 

Individual(s) Responsible for Each Action 

Method of Verification 

Date Conective Action JPial!D Closed!? 
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Deficiency I Nonconformance I Conective Action Report 

Report No.: I Issued by: ! Date Issued: 
-Description of deficiency 

Is the deficiency a 
nonconformance and why? 
(If yes, complete report. If no, 
indicate the date of closureJ 
Root cause of nonconformance 

Programmatic impact of 
nonconfom1ance to include impact 
on existing data in question. 
Does the seriousness of the 
nonconformance require immediate 
repmiing to the TCEQ? If so, to 
whom and when was it report? 

Corrective action to address the 
nonconformance and prevent its 
recurrence. 

Proposed completion date for each 
action 
Individual(s) responsible for each 
action 

Method ofVerification 

Date 1'Correction Action Report" 
Closed 

X:\8701 Aransas County TCEQ 2009 West Tule Creek Project\QAPP\MonitoringQAPP12.20.ll.doc 




