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A4 Project/Task Organization 
 
The following is a list of individuals and organizations participating in the project with their 
specific roles and responsibilities: 
 
TSSWCB 
 

Pamela Casebolt 
TSSWCB PM 
Maintains a thorough knowledge of work activities, commitments, deliverables, and time frames 
associated with project. Develops lines of communication and working relationships between 
AgriLife-SV, TIAER and TSSWCB. 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. Participates in the 
development, approval, implementation, and maintenance of the QAPP. Assists the TSSWCB 
QAO in technical review of the QAPP. Responsible for verifying that the QAPP is followed by 
project participants. Notifies the TSSWCB QAO of particular circumstances that may adversely 
affect the quality of data derived from the collection and analysis of samples. Enforces corrective 
action. 
 

Donna Long 
TSSWCB QAO 
Reviews and approves QAPP and any amendments or revisions and ensures distribution of 
approved/revised QAPPs to TSSWCB and project participants. Responsible for verifying that the 
QAPP is followed by project participants. Determines that the project meets the requirements for 
planning, quality assurance (QA), quality control (QC), and reporting. Monitors implementation 
of corrective actions. Coordinates or conducts audits of field and laboratory systems and 
procedures.   
 
AgriLife-SV 
 

Dr. Larry Beran 
AgriLife-SV PM 
Responsible for all project activities and tasks. Responsible for project administration.  Develops 
and maintains relationships with landowners and stakeholders. Ensures 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 TSSWCB. Responsible for verifying the QAPP is followed and 
the project is producing data of known and acceptable quality. Complies with corrective action 
requirements. 
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TIAER 
 

Nikki Jackson 
TIAER PM 
Responsible for ensuring tasks and other requirements assigned to TIAER in the contract are 
executed on time and are of acceptable quality. Monitors and assesses the quality of work. 
Responsible for verifying the QAPP is followed and the project produces data of known and 
acceptable quality. Complies with corrective action requirements 
 
Nancy Easterling 
TIAER QAO 
Responsible for coordinating development and implementation of the QA program. Responsible 
for writing and maintaining the QAPP. Responsible for maintaining records of QAPP 
distribution, including appendices and amendments. Responsible for maintaining written records 
of sub-tier commitment to requirements specified in this QAPP. Responsible for identifying, 
receiving, and maintaining project QA records. Responsible for coordinating with the TSSWCB 
QAO to resolve QA- related issues. Notifies TIAER PM of particular circumstances that may 
adversely affect the quality of data. Coordinates the research and review of technical QA 
material and data related to water quality monitoring system design and analytical techniques. 
Conducts monitoring systems audits.  
 
Timothy L. Jones 
TIAER Field Operations Manager 
Responsible for supervising all aspects of the measurements and data collection for surface water 
and other RUAA information in the field. Responsible for the acquisition of field data 
measurements in a timely manner that meet the quality objectives specified in Section A7 (Table 
A.1), as well as the requirements of Sections B1 through B8. Responsible for field scheduling, 
staffing, and ensuring that staff is appropriately trained as specified in Sections A6 and A8. 
 
Jimmy Millican 
TIAER Senior Research Associate 
Oversees data management for the study.  Responsible for transferring data to the AgriLife-SV 
PM in an acceptable format and according to workplan specifications. Provides the point of 
contact for resolving issues related to the data. 
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Figure A4.1 Organization Chart – Lines of Communication 

 

 
 
 
 
 
 

Timothy Jones 
TIAER Field Operations Supervisor 

(254) 968-9560 
tjones@tiaer.tarleton.edu 

Nancy Easterling 
TIAER QAO 

(254) 968-9548 
easterl@tiaer.tarleton.edu 

Larry Beran 
AgriLife-SV PM 
(254) 968-4144 

lberan@ag.tamu.edu 

Donna Long 
TSSWCB QAO 

(254) 774-2250 x228 
dlong@tsswcb.state.tx.us 

Pamela Casebolt 
TSSWCB PM 

(254) 773-2250 x-247 
pcasebolt@tsswcb.state.tx.us 

Nikki Jackson 
TIAER PM 

(254) 968-1902 
njackson@tiaer.tarleton.edu 

Jimmy Millican 
TIAER Senior Research Associate 

(254) 968-9978 
jmillican@tiaer.tarleton.edu 

Lines of Management     ___________ 
Lines of Communication  -  -  -  -  -  -  - 
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A5 Problem Definition/Background 
 

The Mid Pecan Bayou watershed is largely rural, though the northwest area of the watershed 
includes portions of the City of Brownwood. Willis Creek, the most upstream tributary to Mid 
Pecan Bayou, receives the discharge from the City of Brownwood Wastewater Treatment 
Facility and also provides drainage for a portion of Brownwood. This segment of Pecan Bayou is 
located in Brown County basically south of the City of Brownwood. Road crossings are far 
between on this 13 mile creek segment, and the only two road crossings are FM 2126 and CR 
257. The land adjacent to Mid Pecan Bayou reflects the rural nature of the watershed with a 
wooded riparian zone of variable width existing along almost its entire length and cultivated 
fields, improved pasture and range/wooded areas predominating outside the riparian zone. 

 

TCEQ and TSSWCB established a joint technical Task Force on Bacteria TMDLs in September 
2006 charged with making recommendations on cost-effective and time-efficient bacteria TMDL 
development methodologies. The Task Force recommended the use of a three-tier approach that 
is designed to be scientifically credible and accountable to watershed stakeholders. The tiers 
move through increasingly aggressive levels of data collection and analysis in order to achieve 
stakeholder consensus on needed load reductions and strategies to achieve those reductions. In 
June 2007, the TCEQ and TSSWCB adopted the principles and general process recommended by 
the Task Force.  Fundamental in the three-tier approach is ensuring that the appropriate water 
quality standard (i.e., designated use) is applied to the waterbody before initiating any watershed 
planning activity (e.g., TMDL or WPP).  
 

Major revisions to the Texas Surface Water Quality Standards were adopted by the TCEQ 
Commission on June 30, 2010 and became effective as state rule on July 22, 2010.  The recently 
adopted revisions include modifications to contact recreation use and bacteria criteria. As part of 
this revised process, TCEQ has developed procedures for conducting recreational Use 
Attainability Analyses (UAAs). In order for a new category of recreational use or a different 
bacteria water quality standard to be applied to a waterbody, a RUAA will need to be conducted. 
TCEQ and TSSWCB have collaborated on developing a list of priority waterbodies for 
collecting information needed for RUAAs; Mid Pecan Bayou is on that list. 
 

Segment 1431 is not supporting the contact recreation use due to excessive bacteria, specifically 
the geometric mean E. coli concentration of assessment data. Mid Pecan Bayou was assessed in 
2008 has having a geometric mean E. coli concentration of 282 cfu/100 mL. The geometric mean 
falls between the criterion for primary contact recreation (126 cfu/100 mL) and secondary 
contact recreation 1 (630 cfu/100 mL) in the recently adopted revisions to the TSWQS.   
 

In accordance with the Memorandum of Agreement between the TCEQ and the TSSWCB 
Regarding TMDLs, Implementation Plans, and Watershed Protection Plans, the TSSWCB has 
agreed to take the lead role in conducting an RUAA in the study area. TSSWCB, AgriLife-SV, 
and TIAER will work with local stakeholders to progress through the data collection and analysis 
components of a RUAA and at the end of this project have adequate data that either supports the 
existing designated use (primary contact recreation) or supports a change in designated use 
(secondary contact recreation).  
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A6 Project/Task Description 
 
This project consists of performing a Comprehensive RUAA on Mid Pecan Bayou (Segment 
1431) for the purpose of ascertaining the level of recreational use occurring in the bayou. This 
project will adhere to the procedures provided in the TCEQ Procedures for a Comprehensive 
RUAA and a Basic RUAA Survey. 
 
This Comprehensive RUAA of Mid Pecan Bayou consists of 3 main tasks: a) conducting the 
required two surveys of Mid Pecan Bayou, b) public participation and stakeholder interaction 
and c) evaluation of historical bacterial water quality data and survey of possible bacteria 
sources. 
 
Using GIS inventory and current land use classification, TIAER will identify sites, with the help 
of stakeholders, for RUAA data collection. Sites will be located in areas where the waterbody is 
accessible to the public and have the highest potential for recreational use (primary contact). The 
sites will be well-spaced and, where practical, distributed such that there are 3 sites for every 5 
miles of stream. Table B1.1 indicates site locations.   
 
TIAER will conduct field surveys at selected sites during the period people would most likely be 
using the waterbody for contact recreation; surveys shall ascertain the suitability of the streams 
for contact recreation use and shall document the hydrological characteristics of the stream. Two 
field surveys will be conducted at each site. Each survey will be performed at a time of year and 
under weather and hydrologic conditions conducive to observing recreational use on Mid Pecan 
Bayou, which means when air temperatures are warm to hot (>70º F). The surveys should be 
performed during the period people would most likely be using the waterbody for contact 
recreation, typically March to October (e.g., spring break, summer, holidays, and weekends). A 
historical information review will be conducted on recreation use that occurred on Mid Pecan 
Bayou on and after November 28, 1975. 
 
Each survey will be conducted per the most recently applicable TCEQ RUAA guidance and will 
include collection of transect information along a stretch of the bayou at each site, a streamflow 
measurement at each site, numerous physical observations, bank access, stream substrate, and 
collection of survey information from individuals either actively recreating at each site or 
knowledgeable of the site and Mid Pecan Bayou, in general. Information to be collected shall at 
least satisfy those questions found on the Field Data Sheet in Appendix C. 
 
AgriLife-SV shall document and describe the antecedent rainfall conditions (approximately 30 
days prior to fieldwork) at each selected site. 

TIAER will collect a digital photographic record of each selected site during the field surveys. 
Photographs should clearly depict the entire channel.  A photograph will be taken at each 
measured transect. Evidence of observed uses or indications of human use as well as evidence of 
non-use will be chronicled. Photographs will include upstream, left and right bank, and 
downstream views at the top (300m), middle (150m), and bottom (0m) transect of each reach. 
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Obstructions, stream color, water surface characteristics, stream trash and observed evidence of 
wildlife (tracks or fecal material) will be included in the photographic record of each site. 

TIAER will design and conduct a watershed source survey that better characterizes the possible 
sources of bacteria loadings. Local stakeholders and technical experts will be consulted in the 
development of the source survey, which will represent warm and cool seasons and low and high 
flow conditions. Locations of possible bacteria sources identified during the source survey will 
be incorporated into the GIS inventory. 
 
In the interest of generating complete descriptions of all project waterbodies, it is the intent of 
TSSWCB to fully complete RUAA surveys on waterbodies where obvious primary contact 
recreation occurs or that may be at other than baseflow conditions. This protocol deviates from 
the guidance in the TCEQ Procedures for a Comprehensive RUAA and a Basic RUAA Survey 
(June 2010) which suggests terminating the survey when such conditions are encountered. 
 
AgriLife-SV will facilitate public education and stakeholder interaction. Stakeholder interaction 
will help in obtaining landowner permission for access to sites along Mid Pecan Bayou and 
ensuring that decision-making regarding the RUAA is founded on local input. A public meeting 
will be held where the RUAA process is described and solicitation is made for access to the 
waterbody. Direct interaction with affected city councils, county commissioners courts, and 
SWCDs will occur. Any necessary follow-up meetings will be conducted to further communicate 
the RUAA process and to obtain landowner permission for access to the bayou. A final public 
meeting will be conducted to present findings of the RUAA surveys. 
 
Pertinent tasks from the project contract are provided below. 
 

Task Project Milestones Agency 
Start 

Month 
End 

Month 
3.1 Conduct at least one reconnaissance trip to assess potential survey sites. The reconnaissance trip(s) 

will be a follow‐up on the interaction with landowners under Task 4. The goal will be to have 
approximately 3 sites per 5 miles of river (approximately 8 sites) of which 2 sites will be at the two 
public access points (road crossings). 

TIAER 1 4 

3.2 Utilizing information from subtask 5.1 (comprehensive GIS inventory), subtask 3.1 (reconnaissance 
trip), Task 4 (public input), and other relevant information, identify sites for RUAA data collection. 
Proposed sites should be located in areas where the waterbody is accessible to the public and has 
the highest potential for recreational use (primary contact). Because public access is limited along 
this waterbody, other sites will also be selected for the purpose of characterizing the physical 
characteristics of the stream to assist in determining the potential level of recreation use that can 
be supported. The sites should be well‐spaced and, in general, distributed such that there are 3 
sites for every 5 miles of stream. 

TIAER  1 4 

3.3 Conduct a thorough historical information review of the recreational uses of the waterbody back to 
November 28, 1975. Historical resources that should be examined include, but are not limited to, 
photographic evidence, local newspapers, museum collections, published reports, historical society 
records, and long‐term landowners/residents. Texas Parks and Wildlife Department and commercial 
providers of outdoor recreation goods and services should be consulted for historical information. 

TIAER  1 12 

3.4 Conduct 2 field surveys at each site during a normal warm season (air temperature ≥ 70°F) and
baseflow conditions (sustained or typical dry, warm‐weather flows between rainfall events, 
excluding unusual antecedent conditions of drought or wet weather), when people would most 
likely be using the waterbody for contact recreation, typically March to October (e.g., spring break, 
summer, holidays or weekends). 
To ascertain the suitability of the streams for contact recreation use, field surveys shall document 
hydrological characteristics of the stream, such as width and depth of channel and substantial 
pools, flow/discharge, air/stream temperature, bank access, and stream substrate. Information to 
be collected shall at least satisfy those questions found on the Field Data Sheet from the latest 

TIAER  11 15 
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version of the TCEQ Procedures for a Comprehensive Recreational UAA and a Basic UAA Survey. 
Document and describe antecedent (prior to fieldwork) rainfall conditions (approximately the 
previous 30 days) at each selected site 

3.5 Collect a digital photographic record of each selected site during the field surveys. Photographs 
shall include upstream, left and right bank, and downstream views. Any evidence of observed uses 
or indications of human use shall be photographed. Photographs should clearly depict the entire 
channel and each transect measured 

TIAER  11 15 

3.6 In order to obtain information on existing and historical uses and stream characteristics, TIAER shall 
conduct interviews of 1) users present during the field surveys, 2) streamside landowners along the 
field survey transects, 3) local residents, and 4) commercial providers of outdoor recreation goods 
and services. Surveys shall include at least those questions found on the Interview Form in the latest 
version of the TCEQ Procedures for a Comprehensive Recreational UAA and a Basic UAA Survey. 

TIAER  11 15 

3.7 Combine findings from historical information review, field surveys, and user interviews into a 
Technical Report that shall at least include those contents described for a Comprehensive RUAA in 
the latest version of the TCEQ Procedures for a Comprehensive Recreational UAA and a Basic UAA 
Survey 

TIAER  14 18 

4.1 Facilitate public participation activities and coordinate stakeholder involvement in the project. 
AgriLife‐SV will develop (Months 1‐2) and maintain (Months 3‐18) a list of stakeholders likely to be 
affected by this project. 

AgriLife-
SV 

1 18 

4.2 Provide logistical support for public meetings, including, but not limited to, securing meeting 
facilities, preparing/disseminating meeting notices and agendas, and preparing meeting summaries. 
At a minimum, public stakeholder meetings shall consist of an initial public meeting (Month 3), a 
source survey design meeting (subtask 5.3) (Month 4), a project update meeting (Month 10), and a 
meeting presenting final Technical Reports (Month 16).  A primary objective of the public meetings 
is to solicit landowner permission for private‐land access to Mid Pecan Bayou for survey sites. 

AgriLife-
SV 

1 18 

4.2 Participate in all public stakeholder meetings TIAER  1 18 

4.3 Attend and participate in other public meetings, including, but not limited to, city council meetings, 
county commissioners court meetings, SWCD meetings, and LCRA Clean Rivers Program Steering 
Committee and Coordinated Monitoring meetings, in order to communicate project goals, activities, 
and accomplishments to affected parties 

AgriLife-
SV,  

(TIAER, as 
appropriate) 

1 18 

4.4 Develop and disseminate educational materials to watershed stakeholders, including, but not 
limited to, flyers, brochures, letters, and news releases. AgriLife‐SV will provide information to LCRA 
for inclusion in the Clean Rivers Program Basin Summary Report and Basin Highlights Report. 

AgriLife-
SV 

1 18 

5.1 Develop a comprehensive GIS inventory for the study area. Data should include the most recent 
information available on land use/land cover classification, elevation, soils, stream networks, 
reservoirs, roads, public parklands, municipalities and satellite imagery or aerial photography. 
Locations of SWQM stations, USGS gages, public access points to the waterbodies, floodwater‐
retarding structures, wetlands, TPDES permittees (including WWTFs, CAFOs and MS4s), and 
subdivisions should also be included. Sites permitted for land application of sewage sludge and 
septage should be included. Locations of possible bacteria sources, identified in Subtask 5.4, should 
be incorporated. The cumulative impact of TSSWCB‐certified WQMPs on the management of 
agricultural and silvicultural lands should be documented 

TIAER  1 6 

5.2 Conduct a historical data review for the waterbody in order to assess and characterize trends and 
variability in water quality, specifically bacteria. Historical data collection activities should 
concentrate on 1) ambient water quality data; 2) streamflow and water level data; 3) precipitation 
records; and 4) permitted facilities, discharges, and effluent quality. At a minimum, U.S. Geological 
Survey (USGS), National Weather Service (NWS), Texas Parks and Wildlife Department (TPWD), 
Texas Water Development Board (TWDB), Lower Colorado River Authority (LCRA), TCEQ, and EPA 
should be queried for data related to the study area. 

TIAER  1 12 

5.3 Facilitate a meeting of local stakeholders and technical experts to design a source survey (also 
known as a sanitary survey) that better characterizes the possible sources of bacteria loadings. The 
source survey should be developed so that it represents warm and cool seasons and low and high 
flow conditions. The source survey should evaluate sources like WWTFs, central sewage collection 
systems, OSSFs, and MS4s. TPDES compliance issues should be examined. Wildlife, livestock and 
non‐domestic animal populations should be examined. 

Technical experts should include at least one representative, as appropriate to their jurisdiction and 
interest, from TPWD, Texas Department of Agriculture (TDA), TCEQ, Texas AgriLife Extension 
Service, Texas Forest Service (TFS), USGS, U.S. Fish and Wildlife Service (USFWS), USDA Natural 
Resources Conservation Service (USDA‐NRCS), USDA Agricultural Research Service (USDA‐ARS), 
LCRA, and affected municipalities, counties and SWCDs. 

AgriLife-
SV,  

TIAER  

1 4 

5.4 Conduct the source survey in the study area designed in Subtask 5.3 TIAER  5 16 
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A7 Quality Objectives and Criteria 
 
The project objective is to collect data that may be used to support decisions related to 
recreational use designation. Data to be collected in the RUAA surveys at each site are listed in 
Procedures for a Comprehensive Recreational UAA and a Basic UAA Survey. The types of 
measurement data to be collected for this project are listed in Table A7.1. 
 

Table A7.1 Measurement Performance Specifications 

Parameter Units Matrix Method 1 
Parameter 

Code 
AWRL (LOQ) 

Rec. at 
LOQ 
(%) 

Precision 
LCS/LCSD 
(%RPD) 2 

Rec. of 
LCS 

Respon-
sible 

Entity 
Temperature, 
Water 

ºC Water 
EPA 170.1 & 
TCEQ SOP 

00010 NA NA NA NA NA 
TIAER 
Field 

Temperature, Air ºC Air 
EPA 170.1 & 
TCEQ SOP 

00020 NA NA NA NA NA 
TIAER 
Field 

Flow cfs Water TCEQ SOP 00061 NA NA NA NA NA 
TIAER 
Field 

Flow 
Measurement 
Method  

1-gage 
2-electric 

3-mechnical 
4-weir/flume 

5doppler 

Water  TCEQ SOP 89835 NA NA NA NA NA 
TIAER 
Field 

1. Surface Water Quality Monitoring Procedures, Volume 1: Physical and Chemical Monitoring 
Methods, most current 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. Instrument precision will be assured by proper use, maintenance, and calibration of 
flow meters and thermometers in accordance with manufacturer specifications.  
 
Bias  

Bias is a statistical measurement of correctness and includes components of systemic error. A 
measurement is considered unbiased when the value reported does not differ from the true value. 
Bias in instrument measurements will be addressed through training in instrument use to assure 
consistency within and between field teams.  
 
Representativeness  

Representativeness is a measure of how accurately a monitoring program reflects actual water quality 
conditions and recreational uses. The representativeness of the data is dependent on the sampling 
locations, the conditions under which surveys are performed, and the survey procedures.  
 
The RUAA surveys will ideally be performed at a frequency of three sites per five stream miles to 
assure maximum capture of stream recreational uses. Additionally, sites will be surveyed 
preferentially during high recreational use potential, both temporally and hydrologically. 
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Representativeness will be measured with the completion of data collected in accordance with the 
approved QAPP.  
 
Comparability  

Confidence in the comparability of data sets from this project and those for similar uses is based on 
the commitment of TIAER to use only the methods and QA/QC protocols prescribed in the 
Procedures for a Comprehensive Recreational UAA and a Basic UAA Survey in accordance with 
quality system requirements and as described in this QAPP. 
 
Completeness  

The completeness of the data is basically a function of weather, site access, and the availability and 
willingness of individual responders. Ideally, 100% of the data should be available. Unavailable 
data due to weather and the inability to access the sites and interview individuals are to be expected. 
Therefore, it will be a general goal of the project that 90% data completion is achieved. 
Interviewing the required contacts, completing the field data sheets and interview forms for each site, 
and providing the required photographic evidence, maps, and final report will guarantee the 
completeness of the each data set.  
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A8 SPECIAL TRAINING/CERTIFICATION  

Field personnel will receive training in proper field analysis. Before actual field measurements occur, 
field personnel will demonstrate to the TIAER QAO or designee their ability to properly calibrate 
field equipment and perform field analysis procedures. Training will be documented and retained in 
the TIAER Monitoring Staff Training file and be available during a monitoring systems audit.  
 
Personnel collecting Global Positioning System (GPS) data have training and certification obtained 
by 1) completing an agency training class, 2) completing a suitable training class offered by an 
outside vendor, or 3) by providing documentation of sufficient GPS expertise and experience.  
 



TSSWCB QAPP 10-53 
Section A9 

04-11-2011 
Revision 0 

Page 19 of 62 
 
 

A9 Documents and Records 

Quarterly progress reports (QPRs) will note activities conducted in connection with the RUAA, items 
or areas identified as potential problems, and any variations or supplements to the QAPP. Corrective 
Action Reports (CARs) will be utilized when necessary. CARs that result in any changes or 
variations from the QAPP will be made known to pertinent project personnel and documented in an 
update or amendment to the QAPP. All QPR and QAPP revisions will be distributed to personnel 
listed in Section A3. 
 
The TSSWCB may elect to take possession of records at the conclusion of the specified retention 
period. 

 
RUAA Reports and Forms 

 Information to be collected shall at least satisfy those questions found on Contact 
Information Form (Appendix C) 

 Field Data Sheets, Interview Forms, and RUAA Summary in electronic format 
 Digital photographic record, cataloged in an appropriate manner 

 
Records and Documents Retention Requirements 
 

Document/Record Location at TIAER Retention Form 
QAPP, amendments, and appendices Central Files 5 years Paper 
QAPP distribution documentation Central Files 5 years Paper/Electronic 
Training records Central Files 5 years Paper 
Field notebooks or field data sheets Central Files 5 years Paper/Electronic 
Field equipment calibration/maintenance l Central Files 5 years Paper 
RUAA Contact Information, Field Data, Central Files 5 years Paper/Electronic 

And Interview Forms 
Field SOPs Central Files 5 years Paper/Electronic 
Corrective action documentation Central Files 5 years Paper/Electronic 

 
QAPP Revision and Amendments 
Until the work described is completed, this QAPP shall be revised as necessary and reissued 
annually on the anniversary date, or revised and reissued within 120 days of significant changes, 
whichever is sooner. The last approved versions of QAPPs shall remain in effect until revised 
versions have been fully approved; the revision must be submitted to the TSSWCB for approval 
before the last approved version has expired. If the entire QAPP is current, valid, and accurately 
reflects the project goals and the organization’s policy, the annual re-issuance may be done by a 
certification that the plan is current. This can be accomplished by submitting a cover letter 
stating the status of the QAPP and a copy of new, signed approval pages for the QAPP.  
 
Amendments to the QAPP may be necessary to reflect changes in project organization, tasks, 
schedules, objectives and methods; address deficiencies and non-conformances; improve 
operational efficiency; and/or accommodate unique or unanticipated circumstances. Requests or 
amendments are directed from the AgriLife-SV PM to the TSSWCB PM in writing. The changes 
are effective immediately upon approval by the TSSWCB PM and QAO, or their designees. 
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Amendments to the QAPP and the reasons for the changes will be documented, and copies of the 
approved QAPP Expedited Amendment form will be distributed to all individuals on the QAPP 
distribution list by the AgriLife-SV PM. Amendments shall be reviewed, approved, and 
incorporated into a revised QAPP during the annual revision process. 
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B1 Sampling Process Design (Experimental Design) 
 

TIAER will collect information that can be used to evaluate recreational uses in the study area. 
Methods used and sampling process design shall be consistent with the TCEQ Procedures for a 
Comprehensive RUAA and a Basic RUAA Survey (June 2010). TIAER will conduct field surveys 
at selected sites during periods people would most likely use the waterbody for contact 
recreation; surveys shall ascertain the suitability of the streams for contact recreation use and 
shall document the hydrological characteristics of the stream. 
  
Field data will be collected following procedures detailed in TCEQ SWQM Procedures, Volume 
1: Physical and Chemical Monitoring Methods, 2008 (RG-415).   
 
Mid Pecan Bayou (Segment 1431) has on average one station for every 2.76 km (1.72 miles) of 
stream. There are two public access stations located at FM 2126 and CR 257. The other six 
stations are located on private properties; landowner permission has been granted to access these 
stations. Other than two road crossings there are no other publicly accessible areas (parklands 
operated by public or private entities) with potential for recreational use directly along the 
segment; however, there may be public property in the watershed in the City of Brownwood.  
This has been confirmed through interviews with local entities during completion of the Contact 
Information Form. There is 1 WWTF outfall located on Willis Creek and 1 CAFO within the 
watershed. This has been confirmed by contacting the TCEQ Regional office. 
 

Table B1.1 provides the sites selected for use in the project.  Sites are identified according to 
map legend and, where applicable, TCEQ Station ID. 
 
Table B1.1  Mid Pecan Bayou Watershed Segment 1431 Sites 
Sites are listed in upstream to downstream order 
 

TCEQ 
ID 

Map 
Legend 

Site Description  Latitude   Longitude  

Distance 
to 

Previous 
Station 
(km) 

Distance 
from 
Upper 

Segment 
Boundary 

(km) 

Distance 
from Lower 
Segment 
Boundary 

(km) 

Private 
or 

Public 
Access 

Private 
Access 

Landowner 
Approved 

12502  MP008 

Mid Pecan Bayou 
downstream of Willis 
Creek confluence  31.691389  ‐98.935555  0.00  0.45  21.74  Private  Yes 

12504  MP007 

Mid Pecan Bayou at 
FM 2126 southeast of 
Brownwood, TX  31.69546  ‐98.92710  1.14  1.59  20.60  Public 

Not 
Applicable 

‐  MP006 

Mid Pecan Bayou 
0.39 km downstream 
of confluence with 
Steppes Creek south 
of Brownwood, TX  31.684065  ‐98.911486  2.80  4.39  17.80  Private  Yes 

12505  MP005 

Mid Pecan Bayou 
4.88 km downstream 
of FM 2126  31.673889  ‐98.902809  2.20  6.59  15.60  Private  Yes 

MP004 

Mid Pecan Bayou 3.1 
km upstream of 
Brown CR 257  31.652208  ‐98.891161  4.67  11.26  10.93  Private  Yes 
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TCEQ 
ID 

Map 
Legend 

Site Description  Latitude   Longitude  

Distance 
to 

Previous 
Station 
(km) 

Distance 
from 
Upper 

Segment 
Boundary 

(km) 

Distance 
from Lower 
Segment 
Boundary 

(km) 

Private 
or 

Public 
Access 

Private 
Access 

Landowner 
Approved 

12507  MP003 

Mid Pecan Bayou at 
Brown CR 257 (Ten 
Mile Crossing) 12.19 
km downstream of 
FM 2126  31.64232  ‐98.877251  3.08  14.34  7.85  Public 

Not 
Applicable 

20800  MP002 

Mid Pecan Bayou 1.6 
km downstream of 
Brown CR 257  31.634271  ‐98.866911  1.55  15.89  6.30  Private  Yes 

‐  MP001 

Mid Pecan Bayou 1.0 
km downstream of 
the confluence with 
Devils River, south of 
Brownwood, TX  31.617719  ‐98.862308  3.90  19.79  2.40  Private  Yes 
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B2 Sampling Methods 
 

Field Sampling Procedures 
 

The sampling process design will be based on the Procedures for a Comprehensive Recreational 
UAA and a Basic UAA Survey.  Field measurements will be made according to procedures 
documented in the TCEQ SWQM Procedures Volume 1: Physical and Chemical Monitoring 
Methods, 2008 (RG-415).  Water temperature will be measured using calibrated YSI 600 XLM 
multiprobes.  Air temperature will be measured using hand-held field thermometers.  
Instantaneous water velocity measurements (flow) will be measured using SonTek Flow 
TrackerTM Acoustic Doppler Velocimeter. TIAER personnel will use the streamflow 
measurement form developed by TIAER. 
 

For the RUAA field surveys, information to be collected shall at least satisfy those questions 
found on the Field Data Sheet from the TCEQ Procedures for a Comprehensive RUAA and a 
Basic RUAA Survey. 
  
Documentation of Field Sampling Activities 
 

Field sampling activities are documented on the Field Data Sheet – Basic RUAA Survey 
(Appendix C). For all visits, station ID, location, time, date, and sample collector’s 
name/signature are recorded. Values for all measured field parameters are recorded. Detailed 
observational data are recorded including water appearance, weather, biological activity, stream 
uses, unusual odors, specific sample information, missing parameters. 
 
The following will be recorded for all visits: 
1. Station ID 
2. Date and time 
3. Location 
6. Data collector’s name/signature 
7. Values for measured field parameters 
8. Detailed observational data, including: 

a. water appearance 
b. unusual weather conditions 
c. apparent biological activity 
d. unusual odors, if applicable 
e. pertinent observations related to water quality or stream uses (e.g., exceptionally poor 

water quality conditions/standards not met; stream uses such as swimming, boating, 
fishing, irrigation pumps, etc.) 

f. watershed or instream activities (events impacting water quality, e.g., bridge 
construction, livestock watering upstream, etc.) 

g. missing data (when scheduled data are not collected) 
 
Field activities for recreational use attainability tasks shall at least satisfy those questions found 
on the Field Data Sheets, Interview Forms, and RUAA Summary Sheet as specified in Appendix 
C. 
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Recording Data 
 

For the purposes of this section and subsequent sections, all personnel follow the basic rules for 
recording information as documented below: 
 

1. Legible writing in indelible, waterproof ink with no modifications, write-over’s 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 an initialed and dated diagonal line. 
 
Deficiencies, Nonconformances and Corrective Action Related to Sampling Requirements 
 
Deficiencies are defined as unauthorized deviation from procedures documented in the QAPP. 
Nonconformances are deficiencies which affect quality and render the data unacceptable or 
indeterminate.  Deficiencies related to sampling method requirements include, but are not limited 
to, such things as sonde calibration and sample site adjustments. 
 
Deficiencies are documented in logbooks, field data sheets, etc. by field staff and reported to the 
TIAER Field Operations Manager who will notify the TIAER QAO. The TIAER QAO will 
notify the TIAER PM of the potential nonconformance within 24 hours. The TIAER staff 
member identifying the deficiency will initiate a record on the Deficiency Worksheet to 
document the deficiency. 
 
The TIAER QAO, in consultation with TIAER PM (and other affected 
individuals/organizations), will determine if the deficiency constitutes a nonconformance. If it is 
determined the activity or item in question does not affect data quality and therefore is not a 
valid nonconformance, the deficiency worksheet will be completed accordingly. If it is 
determined a nonconformance does exist, the TIAER QAO in consultation with TIAER PM will 
determine the disposition of the nonconforming activity or item and necessary corrective 
action(s); results will be documented by the TIAER QAO by completion of a CAR. 
 
CARs document: root cause(s); programmatic impact(s); specific corrective action(s) to address 
the deficiency; action(s) to prevent recurrence; individual(s) responsible for each action; the 
timetable for completion of each action; and, the means by which completion of each corrective 
action will be documented. CARs will be included with quarterly progress reports. 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 TSSWCB immediately both 
verbally and in writing. 
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B3 SAMPLE HANDLING AND CUSTODY 
  
Sample Handling  
Sample parameters for this project are recorded in situ.  No physical samples are collected, so this 
section is not applicable.  
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B4 ANALYTICAL METHODS  
 

Failures in Measurement Systems and Corrective Actions  
Failures in field measurement systems involve, but are not limited to, such things as instrument 
malfunctions, failures in calibration, etc. In many cases, the field technician will be able to correct 
the problem. If the problem is resolvable by the field technician, then they will document the 
problem on the field data sheet and complete the measurement. If the problem is not resolvable, then 
it is conveyed to the TIAER QAO through initiation of a CAR. The nature and disposition of the 
problem is reported to the TIAER PM, who will include this information in the CAR and submit with 
the QPR which is sent to the AgriLife-SV PM, who will send the QPR to the TSSWCB PM. 
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B5 QUALITY CONTROL  
 

Sample parameters for this project are recorded in situ.  No physical samples are collected, so this 
section is not applicable.  
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B6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION AND MAINTENANCE  
 

All sampling equipment testing and maintenance requirements are detailed in the TCEQ Surface 
Water Quality Monitoring Procedures, Volume 1. Field equipment is inspected and tested upon 
receipt and is assured appropriate for use. Acceptance criteria are detailed in the TIAER’s quality 
assurance manual. Equipment records are kept on all field equipment and are available for inspection 
by the TSSWCB. A supply of critical spare parts is maintained by the TIAER Field Supervisor, or 
designee.  
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B7 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY 
  
Field equipment calibration requirements are contained in the TCEQ Surface Water Quality 
Monitoring Procedures, Volume 1.  
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B8 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES  
 

All new batches of field supplies are inspected before use to ensure that they are adequate. 
Acceptance criteria are detailed in TIAER’s SOP-Q-102, Laboratory Material Acceptance Criteria.  
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B9 Non-direct Measurements 
 

Information generated from the following tasks, which are included in the overall project 
contract, may be used to identify sites for RUAA data collection: 
 A comprehensive GIS inventory of the study area. 
 Reconnaissance trip(s) to assess potential survey sites. 
 Public meetings for solicitation of landowner permission for access to survey sites. 
 Historical information review of recreational uses of the waterbody since November 1975. 
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B10 Data Management 
 

TIAER will collect, store electronically, and make all collected project data available to the AgriLife-
SV PM.  TIAER will also be responsible for maintaining backup files to protect the data. Data will 
be stored, managed and submitted to TSSWCB through the AgriLife-SV PM. RUAA data will not go 
into TCEQ’s Surface Water Quality Monitoring Information System (SWQMIS) database. The data 
will be accompanied by other deliverables, such as a final RUAA report. Deliverables will be 
submitted to the TSSWCB as described in the contract.  
 

TIAER recordkeeping and document control procedures are contained in the TIAER QAM. 
Original field data sheets are stored in the main office of the TIAER Field Staff.  
 

TIAER will complete Field Data Sheets for the Basic RUAA, Contact Information Forms, and 
Comprehensive RUAA Interview Forms by hand on hard copies.  Information on the forms will 
be entered into electronic versions at the TIAER office in a directory specifically designated for 
the project that is backed up incrementally every evening and completely once a week.  A 
TIAER staff member other than the person who electronically entered the data will review at 
least 10 percent of the survey information in the database against the original hard copies.  
TIAER staff members will enter data electronically onto the RUAA Summary Sheet into the 
project directory.  Photographs will be taken according to guidelines in the Procedures for a 
Comprehensive RUAA and a Basic RUAA Survey.  The photographs will be taken by an 
electronic camera and stored in a jpg format in the project directory. 
 
Hardware and Software Requirements 
 

Hardware configurations are sufficient to run Microsoft Access 2003 under the Windows Server 
2003 operating system in a networked environment. Information resources staff is 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 develop applications based on user requests and assure full system 
compatibility prior to implementation. 
 
References: 
TIAER’s Standard Operating Procedure SOP-Q-102, Laboratory Material Acceptance Criteria, 
Rev. 6.  Available upon request from TIAER. 
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C1 Assessments and Response Actions 
 
Table C1.1 Assessments and Response Actions 
 
Assessment 
Activity 

Approximate 
Schedule 

Responsible 
Party 

Scope Response 
Requirements 

Status Monitoring 
Oversight, etc. 

Continuous AgriLife-SV Project 
Manager 

Monitoring of the project status 
and records to ensure 
requirements are being fulfilled. 

Report to TSSWCB in 
Quarterly Progress 
Reports 

Monitoring Systems 
Audit 

At least once per life 
of the project; dates 
to be determined by 
TSSWCB 

TSSWCB QAO The assessment will be tailored 
in accordance with objectives 
needed to assure compliance 
with the QAPP. Field 
measurement; facility review; 
and data management as they 
relate to the project 

30 days to respond in 
writing to the 
TSSWCB to address 
corrective actions 

Monitoring Systems 
Audit 

Based on work plan 
and/or discretion of 
TIAER 

TIAER QAO The assessment will be tailored 
in accordance with objectives 
needed to assure compliance 
with the QAPP. Field 
measurement; facility review; 
and data management as they 
relate to the project 

30 days to respond in 
writing to the TIAER 
QAO to address 
corrective actions 

Site Visit At least once per 
fiscal year; dates to 
be determined by 
TSSWCB 

TSSWCB PM Status of activities. Overall 
compliance with work plan and 
QAPP 

As needed 

 
Corrective Action 
 
The TIAER QAO is responsible for implementing and tracking corrective action procedures as a 
result of audit findings. Records of audit findings and corrective actions are maintained by both 
the TSSWCB PM and the TIAER QAO. 
 
If audit findings and corrective actions cannot be resolved, then the authority and responsibility 
for terminating work is specified in the TSSWCB QMP and in agreements or contracts between 
participating organizations. 
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C2 Reports to Management 
 
Reports to TSSWCB Project Management 
 
All reports detailed in this section are contract deliverables that will be transferred from 
AgriLife-SV and to TSSWCB in accordance with contract requirements. The project team of 
AgriLife-SV and TIAER will collaborate on the development of each deliverable with the 
AgriLife-SV PM having final responsibility for all reports and any draft reports. 
 
Quarterly Progress Report – Summarizes the AgriLife-SV and TIAER activities for each task; 
reports problems, delays, and corrective actions; and outlines the status of each task’s 
deliverables. 
 
Final Project Report – Summarizes AgriLife-SV and TIAER activities for the entire project 
period including a description and documentation of major project activities; evaluation of the 
project results and environmental benefits: 

 Electronic copies of completed interview forms, field data sheets, flow sheets, and 
RUAA summary sheet; 

 Digital photographic record, cataloged for appropriate identification 
 Technical Report summarizing historical information review, field surveys, and user 

interviews; Technical Report shall at least include those contents described for a 
Comprehensive RUAA in the TCEQ Procedures for a Comprehensive RUAA and a Basic 
RUAA Survey (June 2010) 

 
Reports to TIAER Project Management 
 
The TIAER PM submits internal monthly progress reports to TIAER management.  Progress on 
project deliverables and any problems or issues concerning project activities are noted in the 
progress reports. 
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D1 Data Review, Verification, and Validation 
 
The TIAER PM will review the data collected during each RUAA survey for completeness and 
accuracy as described in Section D2. All measurement data will be verified and validated at the 
Project level. 
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D2 Verification and Validation Methods 
 

The TIAER PM is responsible for reviewing surveys for completeness and accuracy. At least 
10% of measurement data in the final, electronic RUAA field data sheets and interview forms 
should be verified for accuracy against the original handwritten values in field notebooks, field 
data sheets and interview forms. 
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D3  Reconciliation with User Requirements 
 

The overall goal of the project is to collect data that provide stakeholders and agencies with 
sufficient information to determine recreational use status throughout the Mid Pecan Bayou. 
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Appendix A: Maps of Area Location and RUAA Stations
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Appendix B: Flow Measurement Standard Operating Procedure 
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Flow Measurements and Estimates 
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 SOP-F-103 
  Flow Measurements and Estimates  

Revision 4 Page 42 of 62 TIAER 

1.0 Applicability 

This procedure applies to stream flow measurements taken at all sampling sites under study by the 

Texas Institute for Applied Environmental Research (TIAER), Tarleton State University, Stephenville, 

Texas.  

 
2.0 Purpose 

The purpose of this procedure is to establish guidelines for the uniform collection 
of streamflow data using the YSI Sontec FlowTracker Velocimeter, RDI ADCP 
Doppler boat, Global Water digital flow probe, and the Price type AA and pygmy 
current meters.   
 

3.0 Definitions 

3.1 Global Water digital flow probe - a propeller type current meter employing a 
propeller spinning about a horizontal axis and an electronic counter and digital 
algorithms for current measurement conversions. 

3.2 Price Type AA and pygmy current meter - consists of six conical cups rotating 
about a vertical axis.  Electric contacts driven by the cups close a circuit through a 
battery and the wire of the supporting cable to cause a click for each revolution 
(or each fifth revolution) in headphones worn by the operator.  Larger versions are 
connected to a sounding weight.  The number of click counts per unit time is then 
converted to flow measurements through tables provided with the instrument. 

3.3 Sontek Flowtracker handheld ADV unit – an acoustic Doppler Velocimeter that 
attaches to a rod to measure depth and velocity while wading across a water body 

3.3 Teledyne RD Instrument ADCP Doppler boat – a battery-operated acoustic 
Doppler current profiler unit on a floating platform that measures depth and 
velocity across a stream transect  

 

4.0 Equipment, Calibration & Maintenance – all maintenance and calibrations are 
performed according to manufacturer’s specifications 

4.1 Global Water digital flow probe  
4.2 Price Type AA and Pygmy current meters  
4.3 Sontek Flowtracker handheld ADV unit  
4.4 RD Instruments ADCP Doppler boat 
4.5 Tag line - a chord or wire marked in specific length increments, e.g. feet or tenths 

of feet, for use in cross section delineation 
 
5.0 Procedure  

5.1 Verify that the flow probe is set to English units and the calibration is set to 33.31 
or 33.34.  This is accomplished by holding both control buttons down for 
approximately 30 seconds and toggling through the options. 
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5.2 Write down the current flowmeter level reading and the current time before 
collecting the flow measurement.  In addition, write down if the flowmeter is a 
SPA or not a SPA. 

5.3 Stretch a tag line across the stream cross section in a manner perpendicular to the 
stream flow direction. 

5.4 Flow measurements are to be taken in increments not exceeding 10% of the total 
stream width across the entire cross section, starting as close to the waters edge as 
is possible.  A minimum of 10 measurement must be collected.  The ideal 
measurement is one in which no increment contains more that 5% of the total 
discharge.  Equal section widths are not recommended unless the discharge is 
evenly spread across the entire stream width. 

5.5 When using the Global Water flow probe, the operator shall first inspect the 
digital readings for the average (avg) velocity.  It should read 0.0 prior to 
emersion of the probe into the stream.  Resetting the velocity to 0.0 can be 
accomplished by depressing the two control buttons simultaneously at the avg. 
position.  Refer to Appendix 1, the manufacturer operator’s manual for further 
detail.  This reading must be reset to 0.0 prior to each measurement. 

5.5.1 To begin the measurement the propeller shroud is inserted vertically into 
the water column.  A series of at least five slow vertical movements of the 
probe from the surface of the water to the stream bottom is required for an 
accurate measurement.  The time elapsed during the measurement should 
be 30 to 40 seconds.  The propeller shroud should never leave the water 
during this procedure. Care should taken not to move the probe into or 
away from the stream flow direction, as this will alternately increase or 
decrease propeller speed and affect measurement accuracy. 

5.5.2 Remove the probe vertically from the water following the final downward 
movement.  The instrument will have recorded the average and maximum 
velocities for that water column in feet per second (fps).  These 
measurements can be obtained by depressing the left control button on the 
instrument head.  The measurements should then be recorded on the 
stream flow sheet.  After recording the average and maximum velocities, 
lower the probe in the water to obtain the depth at that particular section.  
The depth can also be obtained while raising and lowering the probe 
during the actual velocity measurement. 

5.5.3 This procedure shall then be repeated at every increment across the stream 
cross section with the velocities and depths being recorded on the stream 
flow sheet. 

5.6 When using a Price current meter, measurements are still taken in varying or one 
foot increments across the stream cross section.  Velocities are measured at two-
tenths and eight-tenths of the stream depth as the average of these equals the mean 
velocity in the vertical.  In shallow water near the shore a single velocity at six-
tenths depth can be used to approximate the mean in the vertical section.  If water 
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depths are greater than or equal to 2.5 feet, the two-point method should be used.  
For water levels less than 2.5 feet, the one-point method should be used. 

5.6.1 The Price current meter is lowered to the stream bottom with the crane 
from a bridge over the stream. Depth is determined lowering the weighted 
current meter to the surface of the water.  The depth counter is set to zero 
and the current meter is then lowered to the bottom of the stream.  Once at 
the bottom, the counter is read to obtain the depth of the stream at a 
particular point.  Calculations of two-tenths and eight-tenths depth or the 
six-tenths depth can then be made. 

5.6.2 The meter is raised to the appropriate depth.  Starting the digital 
Aquacount that is connected to the sounding reel begins velocity 
measurements.  The Aquacount will count the number of pulses sent by 
the current meter for a predetermined length of time.  Velocity at this 
depth is determined by comparing the number of impulses per unit time to 
the provided tables.  These tables are based on the relation between 
revolutions per second N of the meter cups and the velocity v in an 
equation of the form  v = a + bN , where b is the constant of 
proportionality and a is the starting velocity or the velocity required to 
overcome mechanical friction. 

5.6.3 When using the two-point method, the meter is then raised to the 
appropriate depth and procedure is repeated.  The two-tenths and eight-
tenths velocities are averaged and recorded as stream velocity at that point. 

5.6.4 Repeat at each increment across the stream. 

5.7 When using the FlowTracker Handheld ADV unit with USGS wading rod, 
measurements are still taken in varying or one foot increments across the stream 
cross section.   

5.7.1 The wading rod is placed on the stream bottom and the total stream depth 
is measured using the staff gage on the rod. Where water depths are 
greater than 2.5 feet, velocities are measured at two-tenths and eight-tenths 
of the stream depth as the average of these equals the mean velocity in the 
vertical.  Where water depths are less than 2.5 feet, a single velocity at six-
tenths depth can be used to approximate the mean in the vertical section.    

5.7.2 After determining the depth and the appropriate method, use the depth 
chart to determine where to place the flowtracker probe.   

5.7.2.1 Turn on the Flowtracker handheld and press the Enter key.  

5.7.2.2 Press 3: Start Data Run. 

5.7.2.3 Press 1 and input the appropriate site name.  If the site file 
already exists, you will also need to input an extension name.  

5.7.2.4 Press 9 to accept the name. 

5.7.2.5 Press 1 and input the beginning flowmeter depth as the staff ht.. 

5.7.2.6 Press next station 
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5.7.2.7 Press the set location key and input the edge of the water tagline 
reading. 

5.7.2.8 Press the set depth key and input a depth of 0. 

5.7.2.9 Press the next station key. 

5.7.2.10 Input the appropriate location tagline reading. 

5.7.2.11 Input the appropriate depth and press enter. 

5.7.2.12 Press the measure key and wait. 

5.7.2.13 Press enter. 

5.7.2.14 Press 1 and accept the reading. 

5.7.2.15 Repeat steps 5.7.2.10 through 5.7.2.13 until you get to the 
opposite edge of the stream.  When reaching the opposite edge, 
press the end section key. 

5.7.2.16 Input the appropriate location and depth.    

5.7.2.17 Using the previous station key, toggle back to the beginning 
until you see the gauge ht screen.  Input the ending flowmeter 
depth as the gauge ht. 

5.7.2.18 Use the next station key until you get to the ending edge screen. 

5.7.2.19 Press the calculate Discharge key to calculate the flow. 

5.7.2.20 Press the 9 key to exit. 

5.7.2.21 Turn the Flowtracker handheld unit off and place it back in the 
carrying case. 

5.7.2.22 Fill out all the appropriate information on the Flowtracker flow 
measurement sheet. 

5.8 The Doppler boat is used to determine flow when the stream is not wadeable.  
Instructions are included in Attachment 2, Instructions for Use of the Doppler 
Boat. 

5.9 When stream levels are too high or too swift to safely wade with the Global Water 
flow probe and no bridges are available to operate the weighted current meter or 
Doppler boat, flow measurements can be obtained using the float method.  This is 
done by timing an object over a known distance and calculating the velocity.  
Several float tests should be done at different locations along the width of the 
stream.  Objects of choice are floating debris, horse apples, oranges or even 
cactus. 

5.10 Write down the current flowmeter level reading and the current time before 
collecting the flow measurement and again after collecting the flow measurement. 
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6.0 Quality Control & Safety Aspects 

6.1  All aspects of this procedure shall conform to the criteria established in OPM-Q-
100 “Field Quality Control” and OPM-S-101 “Field Safety”. 

6.2 No unauthorized repair or maintenance shall be performed on any instrument.  
Permission of the field manager(s) shall be obtained prior to performing any 
equipment maintenance. 

 
7.0 References 

7.1 Linsey, R.K. 1982. Hydrology for Engineers. McGraw-Hill Book Company, New 
York. 

7.2 U.S. Geological Survey, 1969. Discharge Measurements at Gaging Stations, 
Book 3 Chapter A8, United States Government printing office, Washington. 

7.3 Instruction Manual, FlowTracker Handheld ADV, 2001 
7.4 Aquacount Operator’s Manual  
 
8.0 Attachments  

8.1 Example of TIAER Flow Measurement Sheet 
8.2 Instructions for Use of the Doppler Boat  
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Attachment 1: Example of TIAER STREAM FLOW (DISCHARGE) MEASUREMENT FORM 
 
Stream:___________________________________________Date:____________Station:  __________________ 
Description: _________________________________________________________________________________ 
Time Begin:  ____________ Time End: _____________    Meter Type: ___________________________ 
Observers: ______________________ Stream Width:_______________ Section Width: ____________________ 
Flow severity estimate   1. No flow    2. Low    3. Normal   4. Flood    5. High  (circle one) 
Days since last significant precipitation   <1   1   2   3   4   5   6   7    >7     (circle one) 
Current weather: ______________________________________________________________________________ 
Flowmeter depth at Start  ________ at ___:___  __________ at ___:___   _________ at End 
Staff Gage depth at Start  ________ at ___:___  __________ at ___:___   _________ at End 
Total # measurements ________     Water’s edge _____ ft and ______ ft.   
Substrate type:   silt/sand   gravel   cobble   bedrock    
Describe flow: ________________________________________________________________________________ 
Vegetation/debris in stream? Describe _____________________________________________________________ 
Observations:_________________________________________________________________________________ 
 

Section 
Midpoint 

(ft) (m) 

 
Section Depth 
(ft) (m) (cm) 

 
Observational 

Depth** 
ft-m-cm 

Velocity   
 
Area W x D 

(ft2) (m2) 
Flow (Q)  

V x A 
(m3/sec) (cfs) At Point  

(ft/sec) (m/sec) 
Average 

(ft/sec)(m/sec) 

       
  

       
  

       
  

       
  

       
  

       
  

       
  

       
  
  

       
  

       
  

       
  

       
  

       
  

       
  

Average Velocity  Total Area (∑A) (ft2) 

 
m3/s x 35.3 =ft3/s 

Total Flow (Discharge) (Q) (ft3/s)  
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        Attachment 2: INSTRUCTIONS FOR USE OF THE RDI DOPPLER BOAT 
 
BOAT Place transducer so 1 and 3 are forward 
 White button is power, orange light comes on when powered 
 

PDA Turn on PDA, tap iPAQ Wireless icon (bottom right corner of PDA); then tap middle Blue 
Tooth icon.  Select “OK” button at top right. 

 Press Start, select StreamPro, then StreamPro again (blue light on boat turns on) 
 Select Configuration File\ Load Factory Default.  Select Units and change to English. 
 Select Test\ Instrument\ Start Pinging 
 

BOAT Walk across bridge, dragging the boat across stream from edge to edge. Observe depth readings 
on PDA to determine the deepest portion.    

 

PDA Select Instrument \ Stop Pinging 
Set Max depth to about half a foot more than the maximum observed depth.  To change depth, 
select Setup \ Configuration File \ Change Settings.  
Select (drag over) value; use keyboard icon in bottom right to make changes. Select Accept. 

 Select Configuration File \ Save As\ SD card 
 Select Directory of the waterbody/project      

Name file (naming convention is yymmdd_5 digit site ID).  Select “OK”.  
 Select Data Collection; tap Transect Start 

Input distance from location of boat to water’s edge. Select “OK” and allow instrument to 
collect edge data and program the boat. Wait for message “Proceed across stream.” 

 

COLLECT MEASUREMENTS: 
 Walk across bridge, dragging boat to collect one set of measurements.   

 At the far side, select “Transect Stop”. Estimate how close to the water’s edge the boat gets. Input that 
value for the other side.  Or allow instrument to collect edge data and program the boat.  Wait for 
message “Proceed across stream.” 

 Boat will automatically calculate discharge for the transect. 

 Walk back across bridge, collecting the next set of measurements and discharge calculation. 

 Collect at least 4 sets of measurements.  Calculate what 5% of the average would be.  If the range of 
discharge measurements exceeds 5%, take additional measurements. 

 Select History to display all measurements.  The average of the measurements will be shown.   

 Review discharge calculations on PDA.  Uncheck those not within 5% of the average.  If there are 
fewer than four measurements within 5% of the average, take additional measurements until you 
obtain 4 within 5%.  If, after 8 tries, there are not 4 measurements within 5% of the average, note it on 
the field data sheet with any pertinent comments about conditions at the site. 

                

EXIT File\Exit StreamPro 
 Turn off blue tooth, PDA, and boat. 
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