
MONITORING EFFICIENCIES ANALYSIS

This report was prepared as part of a special study conducted by the Houston-Galveston Area 
Council under the FY 2018 - 2021 Clean Rivers Program Contract.

TCEQ CONTRACT NO. 582-18-80290

CLEAN RIVERS PROGRAM



2

INTRODUCTION
The Texas Clean Rivers Program (CRP) is a partnership 
between the Texas Commission on Environmental Quality 
(TCEQ) and regional water authorities to provide monitoring 
and assessment of ambient water quality in Texas. 
The program works to identify key issues and develop 
management strategies statewide. 

The Houston-Galveston Area Council (H-GAC) is designated 
as the lead agency responsible for regional water quality 
assessment for the Houston-Galveston region. This area 
includes the San Jacinto River Basin, Trinity-San Jacinto 

Coastal Basin, San Jacinto-Brazos Coastal Basin, Brazos-
Colorado Coastal Basin, and Bays and Estuaries (Map 
1). H-GAC oversees all aspects of Clean Rivers Program 
monitoring in these basins.

In Fiscal Years (FY) 2020 - 2021, H-GAC conducted a 
Monitoring Efficiencies Analysis of its program to identify 
areas where the program could be improved or made to be 
more efficient, with a goal of using any identified cost savings 
to fund special studies projects in future contract periods.
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The purpose of the Monitoring Efficiencies Analysis was to examine 
the monitoring and data management components of H-GAC’s 
Clean Rivers Program and look for ways to increase efficiencies in 
the program. This special project evaluated the monitoring activities, 
data review and submission, and training and equipment needs 
of H-GAC’s regional partners and contractors to determine areas 
where the program can be made more efficient. In evaluating these 
activities, careful attention was taken to make sure that the Clean 
Rivers Program’s primary objectives were met.

This analysis looked at areas such as monitoring locations, 
frequencies, and parameters to ensure that TCEQ’s data needs 
were being met. The analysis focused on bacteria as the primary 
parameter of interest, followed by dissolved oxygen and nutrients, 
as these are the parameters for which there are the most regional 
water quality impairments or concerns. 

Any cost savings from efficiencies found in the program will be used 
to fund future special studies and targeted monitoring.

PROJECT PURPOSE

Primary Objectives of the Clean Rivers Program:

• Provide quality-assured data to TCEQ for use 
in water quality decision making,

• Identify and evaluate water quality issues,
• Promote cooperative watershed planning,
• Inform and engage stakeholders,
• Maintain effective use of public funds, and
• Adapt the program to emerging water quality 

issues.

PROJECT OVERVIEW

TCEQ has specific data requirements that must be met in order to 
complete their assessment of water quality for the Texas Integrated 
Report. For the Monitoring Efficiencies Analysis project, historical 
and current water quality data were evaluated to assure that 
TCEQ’s data needs were being met. Any recommendations for 
changes to monitoring locations, frequencies, parameters, etc., 
carefully considered TCEQ’s data needs.

DATA NEEDS FOR ASSESSMENT

TCEQ Data Needs for Assessment:

• Minimum of ten samples over seven years 
(20 samples required for bacteria)

• Flow Severity (at minimum) for bacteria 
assessment (Flow Measurement preferred)

• Flow Measurement required for dissolved 
oxygen assessment

• Data should be spread out over at least two 
years

• Data should be spread out temporally 
throughout the year

• Stations need to be representative of the AU
• Some AUs have site-specific criteria

PROJECT APPROACH
The initial approach for this project was to determine if there are monitoring stations, stream segments, or assessment units (AUs) 
where there is duplication of effort. This includes multiple entities performing water quality monitoring at the same station, or 
multiple stations within the same AU. In cases where there are multiple partners or multiple stations, H-GAC also evaluated the 
reason each entity is performing monitoring to determine the rationale for the duplication.
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PROJECT AREA
For the Monitoring Efficiencies Analysis study, H-GAC 
evaluated monitoring activities in the basins currently 
monitored in its Clean Rivers Program region (Table 1).

Basin Number Basin Name

09 Trinity-San Jacinto Coastal

10 San Jacinto River

11 San Jacinto-Brazos Coastal

13 Brazos-Colorado Coastal

24 Bays and Estuaries

TABLE 1: River Basins in the Houston-Galveston Region

Seg ID Segment Name Seg ID Segment ID

0901 Cedar Bayou Tidal 1017 White Oak Bayou Above Tidal

0902 Cedar Bayou Above Tidal 1103 Dickinson Bayou Tidal

1001 San Jacinto River Tidal 1104 Dickinson Bayou Above Tidal

1002 Lake Houston 1105 Bastrop Bayou Tidal

1003 East Fork San Jacinto River 1107 Chocolate Bayou Tidal

1004 West Fork San Jacinto River 1108 Chocolate Bayou Above Tidal

1006 Houston Ship Channel Tidal 1109 Oyster Creek Tidal

1007 Houston Ship Channel/Buffalo Bayou Tidal 1110 Oyster Creek Above Tidal

1009 Cypress Creek 1113 Armand Bayou Tidal

1010 Caney Creek 1301 San Bernard River Tidal

1011 Peach Creek 1302 San Bernard River Above Tidal

1013 Buffalo Bayou Tidal 1304 Caney Creek Tidal

1014 Buffalo Bayou Above Tidal 1305 Caney Creek Above Tidal

1015 Lake Creek 2431 Moses Lake

1016 Greens Bayou Above Tidal

TABLE 2: List of Stream Segments Evaluated 

TABLE 3: Clean Rivers Program Collecting Entities in the Houston-Galveston Region

Monitoring 
Entity

CE Code* Collecting Entity Name

EIH UI University of Houston Clear Lake – Environmental Institute of Houston

HCPC HC Harris County Pollution Control

HDW HW Houston Water Quality Control (Houston Drinking Water)

H-GAC HG Houston-Galveston Area Council

HHD HH Houston Health & Human Services (Houston Health Department)

SJRA SJ San Jacinto River Authority

TCEQ R12 FO Texas Commission on Environmental Quality Region 12

TRIES TF Texas Research Institute for Environmental Studies – SHSU

USGS GS United States Geological Survey

* Two digit Collecting Entity (CE) code as defined in the Data Management Reference Guide (DMRG)

In order to evaluate activities within the region, H-GAC’s Water 
Resources program staff focused on areas where monitoring is 
directly funded by the Clean Rivers Program. However, areas 
that are not directly funded through the program were also 
analyzed so that recommendations can be offered to partners 
who may be interested in determining where efficiencies can 
be made within their programs. Areas vital to current watershed 
projects, such as watershed protection plans and total maximum 
daily load projects, were not included in the analyses. Areas that 
may change year-to-year due to random monitoring on certain 
transects (such as in much of the Bays and Estuaries)  were also 
not included. A list of the included segments is found in Table 2.

H-GAC staff evaluated activities 
for the monitoring entities listed 
in Table 3. This evaluation 
included the number of stations, 
the frequency of sampling, 
parameters sampled, and the 
rationale or goals behind their 
monitoring activities.

MONITORING ENTITIES
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EFFICIENCIES ANALYSIS
The goal of H-GAC’s Monitoring Efficiencies Analysis project 
was to identify any areas where monitoring efficiencies could 
be achieved in H-GAC’s Clean Rivers Program. This included 
an evaluation of various aspects of the agency’s water 
quality monitoring program, such as location and frequency 
of monitoring, parameters being monitored, and TCEQ’s 
data needs for assessment. We also examined the processes 
in place to collect and record data in the field, as well as 

the submission of that data to H-GAC (and subsequently to 
TCEQ).

This section of the report is divided into five major sections, 
with each section highlighting the methods, results, and a 
discussion of each area examined as part of the Monitoring 
Efficiencies Analysis special study.

In conducting the Monitoring Efficiencies Analysis, H-GAC staff examined five general areas:

Monitoring Stations and Frequencies

Analysis of Historical Monitoring Data

Field Data Collection and Documentation

Data Submission and Processing

Partner/Contractor Questionnaire
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Monitoring stations in each basin evaluated for this study 
were selected from the FY 2021 Coordinated Monitoring 
Schedule (CMS).

The number of monitoring stations and monitoring frequency 
are shown in Table 4. The locations of monitoring stations 
evaluated for this study are shown in Map 2 (next page). 

MONITORING STATIONS AND FREQUENCIES

Partner/Contractor Monitoring Stations and Frequency

EIH 70 stations quarterly

HCPC 33 stations monthly/bimonthly

HDW 8 stations monthly; 13 stations bimonthly

H-GAC 20 stations quarterly

HHD 133 stations bimonthly

SJRA 10 stations monthly, 9 stations quarterly

TCEQ R12 125 stations quarterly

TRIES 10 stations quarterly

TABLE 4: Monitoring Stations and Frequency by Clean Rivers Program Partner or ContractorMethods

MAP 3: Duplicate Monitoring Stations in AU 1001_01 MAP 4: Duplicate Monitoring Stations in AU 1001_02

As part of the monitoring station analysis, stations were mapped to determine if there were instances of multiple stations located 
within an AU. In cases where there are multiple stations in an AU, the parameters and frequencies of analyses were evaluated 
to determine if there was a justification for multiple stations. Tables 5a and 5b show the assessment units with multiple stations. 

Monitoring stations were also evaluated for duplication of monitoring effort (i.e., multiple partners sampling at the same station). 
In cases where duplication was identified such as those shown in Maps 3 and 4, reasons for this duplication were evaluated. 
Table 6 shows the stations that are collected by multiple monitoring entities.

Results
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TABLE 5a: Duplicate Stations Analysis - Multiple Stations Per Assessment Unit

Segment AU Segment Type
Number of 

Stations
Environmental 

Institute of Houston
Harris County 

Pollution Control
Houston Drinking 

Water
Houston-Galveston 

Area Council
Houston Health 

Department

Texas Commission 
on Environmental 

Quality

Texas Research 
Institute for 

Environmental Studies
United States 

Geological Survey
0901 0901_01 Tidal Stream 2 11115 11111

0902 0902_01 Freshwater Stream 3 11118, 11123 11120

1001 1001_01 Tidal Stream 2 11201, 11200

1001 1001_02 Tidal Stream 5 11193, 11198, 17919, 16622 11193

1002 1002_01 Reservoir 4 11212, 18760, 11187, 22224

1002 1002_02 Reservoir 2 11211, 18667

1002 1002_06 Reservoir 3 20782 11213 11213

1003 1003_01 Freshwater Stream 3 11235 11236 11235

1003 1003_02 Freshwater Stream 3 11238 14242, 21939

1003 1003_03 Freshwater Stream 2 17431 11237

1003A 1003A_01 Freshwater Stream 7 21417 21933, 21934, 21935, 21936, 
21937, 21938

1004 1004_02 Freshwater Stream 2 11251 11250

1006 1006_01 Tidal Stream 3 11271, 16617 11271

1006 1006_02 Tidal Stream 2 11264 11264

1006 1006_03 Tidal Stream 4 21008, 11279 16981, 18363

1006 1006_07 Tidal Stream 2 20797 11272

1006D 1006D_01 Freshwater Stream 4 15862, 15863, 11127, 
15864

1006D 1006D_02 Freshwater Stream 3 11126, 17491, 17490

1006I 1006I_01 Freshwater Stream 2 16666, 16667

1007 1007_01 Tidal Stream 4 11283, 16620 11284, 11287

1007 1007_02 Tidal Stream 3 20736, 11302 11302

1007 1007_03 Tidal Stream 2 11298 18362

1007 1007_04 Tidal Stream 4 11306, 11309, 16479 11306

1007 1007_05 Tidal Stream 2 11299, 11300

1007 1007_07 Tidal Stream 4 11292 15841 11296, 11292

1007B 1007B_01 Freshwater Stream 9 11139, 11140, 15850, 15852, 
15853, 15855, 11138, 

15851, 15854

1007C 1007C_01 Freshwater Stream 2 20211, 11169

1007D 1007D_01 Freshwater Stream 2 11135, 17976

1007D 1007D_02 Freshwater Stream 2 11133, 15876

1007D 1007D_03 Freshwater Stream 3 15878, 11132, 15877

1007K 1007K_01 Freshwater Stream 2 16650, 16651

1007R 1007R_03 Freshwater Stream 2 11129, 15873
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Segment AU Segment Type
Number of 

Stations
Environmental 

Institute of Houston
Harris County 

Pollution Control
Houston Drinking 

Water
Houston-Galveston 

Area Council
Houston Health 

Department

Texas Commission 
on Environmental 

Quality

Texas Research 
Institute for 

Environmental Studies
United States 

Geological Survey
0901 0901_01 Tidal Stream 2 11115 11111

0902 0902_01 Freshwater Stream 3 11118, 11123 11120

1001 1001_01 Tidal Stream 2 11201, 11200

1001 1001_02 Tidal Stream 5 11193, 11198, 17919, 16622 11193

1002 1002_01 Reservoir 4 11212, 18760, 11187, 22224

1002 1002_02 Reservoir 2 11211, 18667

1002 1002_06 Reservoir 3 20782 11213 11213

1003 1003_01 Freshwater Stream 3 11235 11236 11235

1003 1003_02 Freshwater Stream 3 11238 14242, 21939

1003 1003_03 Freshwater Stream 2 17431 11237

1003A 1003A_01 Freshwater Stream 7 21417 21933, 21934, 21935, 21936, 
21937, 21938

1004 1004_02 Freshwater Stream 2 11251 11250

1006 1006_01 Tidal Stream 3 11271, 16617 11271

1006 1006_02 Tidal Stream 2 11264 11264

1006 1006_03 Tidal Stream 4 21008, 11279 16981, 18363

1006 1006_07 Tidal Stream 2 20797 11272

1006D 1006D_01 Freshwater Stream 4 15862, 15863, 11127, 
15864

1006D 1006D_02 Freshwater Stream 3 11126, 17491, 17490

1006I 1006I_01 Freshwater Stream 2 16666, 16667

1007 1007_01 Tidal Stream 4 11283, 16620 11284, 11287

1007 1007_02 Tidal Stream 3 20736, 11302 11302

1007 1007_03 Tidal Stream 2 11298 18362

1007 1007_04 Tidal Stream 4 11306, 11309, 16479 11306

1007 1007_05 Tidal Stream 2 11299, 11300

1007 1007_07 Tidal Stream 4 11292 15841 11296, 11292

1007B 1007B_01 Freshwater Stream 9 11139, 11140, 15850, 15852, 
15853, 15855, 11138, 

15851, 15854

1007C 1007C_01 Freshwater Stream 2 20211, 11169

1007D 1007D_01 Freshwater Stream 2 11135, 17976

1007D 1007D_02 Freshwater Stream 2 11133, 15876

1007D 1007D_03 Freshwater Stream 3 15878, 11132, 15877

1007K 1007K_01 Freshwater Stream 2 16650, 16651

1007R 1007R_03 Freshwater Stream 2 11129, 15873
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Segment AU Segment Type
Number of 

Stations
Environmental 

Institute of Houston
Harris County 

Pollution Control
Houston Drinking 

Water
Houston-Galveston 

Area Council
Houston Health 

Department

Texas Commission 
on Environmental 

Quality

Texas Research 
Institute for 

Environmental Studies
United States 

Geological Survey
1009 1009_01 Freshwater Stream 2 20457 11333

1009 1009_02 Freshwater Stream 2 11332, 11331

1009 1009_03 Freshwater Stream 2 11328 11330

1009E 1009E_01 Freshwater Stream 2 20456 14159

1010 1010_02 Freshwater Stream 2 21465 20453

1010 1010_04 Freshwater Stream 3 11334, 11334 20452

1011 1011_01 Freshwater Stream 3 16625, 11337 20454

1013 1013_01 Tidal Stream 4 11347, 11351, 11345, 15843

1013A 1013A_01 Freshwater Stream 2 11148, 16648

1014 1014_01 Freshwater Stream 11 11360, 11361, 11363, 11364, 
15846, 20212, 11356, 

11362, 15845 

11354, 11362

1014B 1014B_01 Freshwater Stream 2 11145 17492

1014H 1014H_01 Freshwater Stream 2 21813, 11163

1016 1016_01 Freshwater Stream 2 17495, 11376

1016 1016_02 Freshwater Stream 2 11371, 13778

1016 1016_03 Freshwater Stream 3 11370, 11369 11369

1017 1017_01 Freshwater Stream 2 11396, 11394

1017 1017_04 Freshwater Stream 3 11389 11387, 15828

1103 1103_04 Tidal Stream 2 11462 11464

1005 1105_01 Tidal Stream 5 18502, 18503, 18504, 
18505

11475

1005B 1105B_01 Tidal Stream 2 18048, 22012

1107 1107_01 Tidal Stream 3 11478, 21178 11478

1109 1109_01 Tidal Stream 2 11486 11485

1110 1110_01 Freshwater Stream 2 11489, 11490

1113 1113_02 Tidal Stream 2 11503 11503

1113 1113_03 Tidal Stream 2 22187 11505

1113A 1113A_01 Freshwater Stream 2 11404, 11405

1113B 1113B_01 Tidal Stream 2 11408, 11409

1301 1301_01 Tidal Stream 2 20460 12146

1302 1302_03 Freshwater Stream 2 16370 16373

TABLE 5b: Duplicate Stations Analysis- Multiple Stations Per Assessment Unit (Continued from Table 5a)
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Segment AU Segment Type
Number of 

Stations
Environmental 

Institute of Houston
Harris County 

Pollution Control
Houston Drinking 

Water
Houston-Galveston 

Area Council
Houston Health 

Department

Texas Commission 
on Environmental 

Quality

Texas Research 
Institute for 

Environmental Studies
United States 

Geological Survey
1009 1009_01 Freshwater Stream 2 20457 11333

1009 1009_02 Freshwater Stream 2 11332, 11331

1009 1009_03 Freshwater Stream 2 11328 11330

1009E 1009E_01 Freshwater Stream 2 20456 14159

1010 1010_02 Freshwater Stream 2 21465 20453

1010 1010_04 Freshwater Stream 3 11334, 11334 20452

1011 1011_01 Freshwater Stream 3 16625, 11337 20454

1013 1013_01 Tidal Stream 4 11347, 11351, 11345, 15843

1013A 1013A_01 Freshwater Stream 2 11148, 16648

1014 1014_01 Freshwater Stream 11 11360, 11361, 11363, 11364, 
15846, 20212, 11356, 

11362, 15845 

11354, 11362

1014B 1014B_01 Freshwater Stream 2 11145 17492

1014H 1014H_01 Freshwater Stream 2 21813, 11163

1016 1016_01 Freshwater Stream 2 17495, 11376

1016 1016_02 Freshwater Stream 2 11371, 13778

1016 1016_03 Freshwater Stream 3 11370, 11369 11369

1017 1017_01 Freshwater Stream 2 11396, 11394

1017 1017_04 Freshwater Stream 3 11389 11387, 15828

1103 1103_04 Tidal Stream 2 11462 11464

1005 1105_01 Tidal Stream 5 18502, 18503, 18504, 
18505

11475

1005B 1105B_01 Tidal Stream 2 18048, 22012

1107 1107_01 Tidal Stream 3 11478, 21178 11478

1109 1109_01 Tidal Stream 2 11486 11485

1110 1110_01 Freshwater Stream 2 11489, 11490

1113 1113_02 Tidal Stream 2 11503 11503

1113 1113_03 Tidal Stream 2 22187 11505

1113A 1113A_01 Freshwater Stream 2 11404, 11405

1113B 1113B_01 Tidal Stream 2 11408, 11409

1301 1301_01 Tidal Stream 2 20460 12146

1302 1302_03 Freshwater Stream 2 16370 16373
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Segment AU Station ID Station Description
Monitoring 

Entity

Frequency 
(Times/

Year)
Monitoring 

Type Fi
el

d

Co
nv

en
tio

na
ls

Ba
ct

er
ia

Fl
ow

24
-H

ou
r 

D
O

M
et

al
s 

in
 W

at
er

M
et

al
s 

in
 S

ed
im

en
t

O
rg

an
ic

s 
in

 W
at

er

O
rg

an
ic

s 
in

 S
ed

im
en

t

Comments

1001 1001_02 11193 SAN JACINTO RIVER TIDAL IMMEDIATELY DOWNSTREAM OF IH 10 BRIDGE 
EAST OF CHANNELVIEW

HC
TCEQ

12
4

RT
RT

●
●

●
●

●
●

1003 1003_01 11235 EAST FORK SAN JACINTO RIVER AT FM 1485 HW
USGS

6
12
10

365

RT
RT
BF
CT

●
●
●
●

●
●
●

●
●
●

●
●
●
●

●
●
●

●
●

●
●

Flow from gage 8070200
Gaging station plus low and high
Gaging station plus targeted flow
Gaging station with multiprobe

1006 1006_01 11271 HOUSTON SHIP CHANNEL AT CONFLUENCE WITH GREENS BAYOU/CM 152 HC
TCEQ

12
4

RT
RT

●
●

● ●
●

1006 1006_02 11264 HOUSTON SHIP CHANNEL AT SAN JACINTO PK WEST OF THE BATTLESHIP 
TX 317 M N AND 303 M W OF INTERSECTION OF BATTLEGROUND RD AND 
MARKER DR

HC
TCEQ

12
4

RT
RT

●
●

● ●
●  ● ●

1007 1007_02 11302 SIMS BAYOU TIDAL IMMEDIATELY DOWNSTREAM OF LAWNDALE AVENUE IN 
HOUSTON

HH
TCEQ

6
4

RT
RT

●
●

●
●

●
●

Reduced frequency in FY2020

1007 1007_04 11306 BRAYS BAYOU TIDAL AT 75TH STREET IN HOUSTON HH
TCEQ

6
4

RT
RT

●
●

●
●

●
●

Reduced frequency in FY2020

1007 1007_07 11292 HSC/BUFFALO BAYOU IN TURNING BASIN 2.82 K UPSTREAM OF 
CONFLUENCE WITH BRAYS BAYOU 433 M S AND 182 M W OF INTERSECT OF 
SIGNET AND DORSETT

HC
TCEQ

12
4

RT
RT

●
●

●
●

●
● ● ● ●

 

1010 1010_04 11334 CANEY CREEK IMMEDIATELY DOWNSTREAM OF FM 1485 HW
TCEQ

6
4

RT
RT

●
●

●
●

●
● ●

1014 1014_01 11362 BUFFALO BAYOU IMMEDIATELY DOWNSTREAM OF DAIRY ASHFORD ROAD 
WEST OF HOUSTON

HH
TCEQ

6
4

RT
RT

●
●

●
●

●
●

●
● Flow from gage 8073500; Reduced frequency in FY2020

1016 1016_03 11369 GREENS BAYOU AT TIDWELL ROAD IN HARRIS CO HH
TCEQ

6
4

RT
RT

●
●

●
●

●
● ●

1107 1107_01 11478 CHOCOLATE BAYOU TIDAL FM 2004 BRIDGE SOUTH OF ALVIN UI
TCEQ

4
4

RT
RT

●
●

●
●

●
●

Added Chlorophyll-a in FY 2012

1113 1113_02 11503 ARMAND BAYOU TIDAL AT BAY AREA BLVD NORTH OF NASA AT MIDDLE OF 
MEDIAN BETWEEN 2 BRIDGES EASTERN SHORE

HH
TCEQ

6
4

RT
RT

●
●

●
●

●
●

Reduced frequency in FY 2020

Monitoring Types

RT = Routine BF = Biased Flow CT = Continuous

TABLE 6: Duplicate Stations Analysis - Multiple Partners Per Station
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Segment AU Station ID Station Description
Monitoring 

Entity

Frequency 
(Times/

Year)
Monitoring 

Type Fi
el

d

Co
nv

en
tio

na
ls

Ba
ct

er
ia

Fl
ow

24
-H

ou
r 

D
O

M
et

al
s 

in
 W

at
er

M
et

al
s 

in
 S

ed
im

en
t

O
rg

an
ic

s 
in

 W
at

er

O
rg

an
ic

s 
in

 S
ed

im
en

t

Comments

1001 1001_02 11193 SAN JACINTO RIVER TIDAL IMMEDIATELY DOWNSTREAM OF IH 10 BRIDGE 
EAST OF CHANNELVIEW

HC
TCEQ

12
4

RT
RT

●
●

●
●

●
●

1003 1003_01 11235 EAST FORK SAN JACINTO RIVER AT FM 1485 HW
USGS

6
12
10

365

RT
RT
BF
CT

●
●
●
●

●
●
●

●
●
●

●
●
●
●

●
●
●

●
●

●
●

Flow from gage 8070200
Gaging station plus low and high
Gaging station plus targeted flow
Gaging station with multiprobe

1006 1006_01 11271 HOUSTON SHIP CHANNEL AT CONFLUENCE WITH GREENS BAYOU/CM 152 HC
TCEQ

12
4

RT
RT

●
●

● ●
●

1006 1006_02 11264 HOUSTON SHIP CHANNEL AT SAN JACINTO PK WEST OF THE BATTLESHIP 
TX 317 M N AND 303 M W OF INTERSECTION OF BATTLEGROUND RD AND 
MARKER DR

HC
TCEQ

12
4

RT
RT

●
●

● ●
●  ● ●

1007 1007_02 11302 SIMS BAYOU TIDAL IMMEDIATELY DOWNSTREAM OF LAWNDALE AVENUE IN 
HOUSTON

HH
TCEQ

6
4

RT
RT

●
●

●
●

●
●

Reduced frequency in FY2020

1007 1007_04 11306 BRAYS BAYOU TIDAL AT 75TH STREET IN HOUSTON HH
TCEQ

6
4

RT
RT

●
●

●
●

●
●

Reduced frequency in FY2020

1007 1007_07 11292 HSC/BUFFALO BAYOU IN TURNING BASIN 2.82 K UPSTREAM OF 
CONFLUENCE WITH BRAYS BAYOU 433 M S AND 182 M W OF INTERSECT OF 
SIGNET AND DORSETT

HC
TCEQ

12
4

RT
RT

●
●

●
●

●
● ● ● ●

 

1010 1010_04 11334 CANEY CREEK IMMEDIATELY DOWNSTREAM OF FM 1485 HW
TCEQ

6
4

RT
RT

●
●

●
●

●
● ●

1014 1014_01 11362 BUFFALO BAYOU IMMEDIATELY DOWNSTREAM OF DAIRY ASHFORD ROAD 
WEST OF HOUSTON

HH
TCEQ

6
4

RT
RT

●
●

●
●

●
●

●
● Flow from gage 8073500; Reduced frequency in FY2020

1016 1016_03 11369 GREENS BAYOU AT TIDWELL ROAD IN HARRIS CO HH
TCEQ

6
4

RT
RT

●
●

●
●

●
● ●

1107 1107_01 11478 CHOCOLATE BAYOU TIDAL FM 2004 BRIDGE SOUTH OF ALVIN UI
TCEQ

4
4

RT
RT

●
●

●
●

●
●

Added Chlorophyll-a in FY 2012

1113 1113_02 11503 ARMAND BAYOU TIDAL AT BAY AREA BLVD NORTH OF NASA AT MIDDLE OF 
MEDIAN BETWEEN 2 BRIDGES EASTERN SHORE

HH
TCEQ

6
4

RT
RT

●
●

●
●

●
●

Reduced frequency in FY 2020

Monitoring Types

RT = Routine BF = Biased Flow CT = Continuous
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Discussion
Over the past several years, H-GAC and partner agencies 
have worked closely to successfully identify and minimize 
duplication of effort. There are still some instances of 
monitoring overlap (see Maps 3 and 4), but in discussions 
with monitoring entities through our Technical Advisory Group 
and Coordinated Monitoring Meetings, we have determined 
that the involved entities have legitimate reasons for this 
duplication. 

The most common reason that a station would be monitored 
by multiple partners is a difference in the parameters collected 
or the frequency of collection. For example, TCEQ may 
monitor a station to collect parameters such as metals in 
sediment or organics in water, while another agency collects 
only field and conventional parameters. TCEQ often collects 
for parameters such as TKN and Chlorophyll-a, while another 
agency may only collect those parameters at a reservoir site 
due to limited funding. TCEQ also has multiple stations that 
they collect on a rotational basis that may overlap.

In some cases, particularly where there are multiple stations 
located within the same assessment unit, the collecting entity 

has reasons for wanting to continue to conduct this sampling. 
These stations are often long-term historical monitoring 
locations, and the baseline data provided by these samples 
are important to their programs. In the case of TRIES, multiple 
stations listed for the same AU are actually on an unclassified 
tributary with a limited monitoring history, so the monitoring 
is necessary to better characterize the watershed. Some 
monitoring entities, such as Houston Health Department and 
Harris County Pollution Control, are monitoring in order 
to better identify and address point and nonpoint sources 
of pollution or issues that affect public health. Many of the 
entities submitting data to H-GAC are also self-funding their 
monitoring efforts, so the Clean Rivers Program is benefiting 
from the data but is not paying for this monitoring.

H-GAC’s Clean Rivers Program partners and contractors 
were presented with the information in Tables 5 (a & b)  and 
6 to discuss these areas of overlap. Partners felt that current 
monitoring efforts were appropriate and that a reduction of 
sites was unnecessary. 
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ANALYSIS OF HISTORICAL MONITORING DATA

H-GAC Water Resources staff evaluated the 
available data in TCEQ’s Surface Water Quality 
Monitoring Information System (SWQMIS) for 
monitoring stations within the region. This evaluation 
was made to assure that TCEQ’s data needs were met 
for their water quality assessments. These data needs 
were determined through detailed and thorough 
discussions with TCEQ Project Managers, Basin 
Assessors, and regional monitoring staff that occurred 
at H-GAC’s Coordinated Monitoring Meetings, Basin 
Steering Committee meetings, Technical Advisory 
Group meetings, and ongoing discussions between 
H-GAC and TCEQ staff. Priority field and laboratory 
parameters (by water body type) necessary or 
requested by TCEQ for the Integrated Report are 
listed in Table 7.

Water quality monitoring data collected during 
the period of 2012 - 2018 were downloaded from 
SWQMIS and analyzed. This analysis examined 
data by parameter and assessment unit. Results of this 
analysis were presented to the Clean Rivers Program 
Technical Advisory Group for review and discussion.

The monitoring data analysis considered several 
factors. A statistical analysis of the data (minimum, 
mean, median, maximum, geometric mean, and 
trends) was performed. The analysis evaluated 
the number of stations in the AUs, the parameters 
being collected, the number of samples collected, 
and the frequency of collection. Additionally, 
analysis included programmatic aspects, such as 
an evaluation of monitoring activities funded by the 
Clean Rivers Program through H-GAC. The full list of 
items in the analysis is shown in Appendix A.

Priority Parameters Reservoir River/
Stream

Tidal

Field Parameters

Temperature ■ ■ ■
pH ■ ■ ■
Dissolved Oxygen ■ ■ ■
Conductance ■ ■ ■
Secchi Transparency ■ ■ ■
Flow ■
Salinity ■
Laboratory Parameters

Total Phosphorus ■ ■ ■
Total Kjeldahl Nitrogen (TKN)* ■ ■ ■
Nitrate/Nitrite-Nitrogen* ■ ■ ■
Ammonia-Nitrogen ■ ■ ■
Bacteria ■ ■ ■
Chlorophyll-a ■ □ □
Chloride ♦ ♦
Sulfate ♦ ♦
Hardness ◊ ◊ ◊
Alkalinity ◊ ◊ ◊
Total Dissolved Solids ◊ ◊ ◊

TABLE 7: Priority Parameters by Water Body Type

■ = Priority Parameter

□ = Preferred but not essential

♦ = Essential for AUs with chloride standards, optional for others

◊ = Requested by Standards Development, but not essential

* = Standards Development interested in Total Nitrogen (TKN + Nitrate + Nitrite)

Methods

Because of the amount of data presented, the results of the historical monitoring data analysis are presented in Appendix A. This 
analysis was shared with the Technical Advisory Group for discussion.

Results

The available data was reviewed and discussed with the Technical Advisory Group and at the Coordinated Monitoring 
Meeting. These meetings included the TCEQ Basin Assessor and the TCEQ Clean Rivers Program Project Manager. Based on 
these discussions, the data being collected by Clean Rivers Program partners are meeting TCEQ’s data needs. There is a request 
for additional TKN and Chlorophyll-a data, but additional sampling for these parameters is cost-prohibitive at the moment. A 
need for additional 24-hour dissolved oxygen monitoring was indicated for select assessment units.

Discussion
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FIELD DATA COLLECTION AND DOCUMENTATION

H-GAC staff evaluated the way that monitoring partners document field 
parameter data and looked for new methods to accomplish this task. 

All partners and contractors complete Field Data Sheets as specified in the 
H-GAC Multi-Basin Quality Assurance Project Plan. These forms are tailored 
to the specific needs of each monitoring entity. Each partner has a form that is 
unique to their monitoring program (Figure 1).

H-GAC staff examined ways to develop a software solution to allow for more 
consistency in the way data is collected, documented, and reported. These 
potential solutions included standardized spreadsheets in Excel [based on an 
example provided by Trinity River Authority (TRA) (see Appendix B)] as well as 
a form-centric data gathering application developed in-house using the ArcGIS 
Survey123 platform.

Methods
FIGURE 1: Field Data Sheets for Monitoring Partners

Results
The use of multiple different formats of field sheets makes it more difficult for 
H-GAC to process the data received from partners. Following discussions with 
Clean Rivers Program staff from the Trinity River Authority, TRA provided H-GAC 
with a copy of the data entry spreadsheet used for their surface water quality 
monitoring activities. As a pilot project, H-GAC customized this spreadsheet for 
use by the San Jacinto River Authority. After SJRA spends time using the template 
and H-GAC has sufficient data to evaluate its effectiveness, the template will be 
made available to other partners.

The data entry template, in Microsoft Excel format, is a spreadsheet with multiple 
worksheets encompassing all data necessary not only to record the data, but 
to review and provide quality control/quality assurance (QA/QC) of the data. 
These worksheets include:

1. Instructions
2. Data Submittal Schedule
3. Data Review Checklist
4. Monitoring Schedule
5. Data Entry Form
6. Measurement Performance Specifications

An example copy of the spreadsheet showing the multiple worksheets is 
available in Appendix B.
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FIGURE 1: Field Data Sheets for Monitoring Partners
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In addition to the Excel spreadsheet solution, a form-centric application was developed in-house to record data in the field. This 
form, developed in ArcGIS Survey 123, was successfully used to capture data for H-GAC’s Targeted Monitoring project. 

The developed application is able to be used on a cell phone [Figure 2 (next page)], tablet, laptop, or PC [Figure 3 (below)]. 
By being accessible on a cell phone or tablet, this application offers an easily portable solution for recording data in the field. 
This form has required fields, meaning that data such as the Date/Time, Samples Collected By, and TCEQ Site ID must be 
completed before the field collector is able to move on and save the data. For quantitative data, internal logic restricts results 
by parameter (for example, pH results must be between 0 - 14 SU). For qualitative results, drop down choices limit responses 
to those listed in the Surface Water Quality Monitoring (SWQM) Procedures Manual. The application also offers mapping 
functions and the ability to attach and view photos, videos, and audio files.  

FIGURE 3: PC Interface for the ArcGIS Survey 123 Application

Discussion
The current method of recording field measurements can be 
a cumbersome process for sample collectors. The handling of 
paperwork is also more complicated when you consider the types 
of protections in place due to COVID-19 and working in a remote 
environment that is not conducive to processing, transmitting, and 
storing large amounts of hardcopy records. Additionally, with each 
partner having a unique form for their Field Data Sheets, this makes 
processing the data on H-GAC’s end more time-consuming and 
difficult. A consistent Excel spreadsheet could provide a solution 
that is very beneficial to the program. Upon completion of the pilot 
program with SJRA, the benefits and drawbacks will be evaluated 
and a decision will be made whether or not to extend the format to 
other program partners.

The ArcGIS Survey 123 application may also be a beneficial 
solution. In working with the Targeted Monitoring project, numerous 
aspects of the application were identified that may streamline field 
data collection. 

Following this proof of concept, the application will be refined and 
may potentially be offered to partners for use with their field data 
collection activities.

Beneficial aspects of the application include:

• The ability to add field investigation 
findings via cell phone or tablet 

• Field notes can be added to the maps to 
eliminate messy field sheets

• Links to reference manuals and resources 
(such as the SWQM manual) are 
embedded in the form

• The form allows the user to quickly review 
SWQM guidelines to correctly collect 
samples in certain conditions

• Can add multiple attachments and file 
types (image, video, audio)

• Can add pollution sources to the map 
while in the field 

• Updates to the map are in real time 
(when cell service or wifi is available)

• If cell service or wifi is not available, the 
app will save the information and it can 
then be uploaded later when cell service 
or wifi is available.
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FIGURE 2: ArcGIS Survey 123 Application Data Entry Screens
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DATA SUBMISSION AND PROCESSING

The procedures used by each monitoring partner or contractor to submit data to H-GAC was evaluated to determine if there 
were ways to make the process more efficient by improving consistency. H-GAC also evaluated its own procedures for 
processing the data received from partners/contractors and the submission of that data to TCEQ’s SWQMIS.

Methods

Results
In evaluating the way that data 
were received by partners and 
contractors, it was clear that there 
was no consistent procedure. For 
example, field data would be 
submitted as an Excel spreadsheet 
on one occasion and then as an 
Adobe PDF file on other occasions 
(Figure 4).

File naming conventions were 
examined as part of this analysis. 
There was little consistency in the 
way that different partners named 
files. In some cases, there were 
inconsistencies between monitoring 
events for the same partner. Also, 
the ways files were named caused 
files to sort in ways that are not 
necessarily conducive to efficient 
data processing. For example, 
naming files by the type of data 
(field data, flow data, etc.) caused 
all of the files to sort by data type 
(Figure 4). It is much easier for 
H-GAC staff to review and process 
the data when files are named by 
date since all files for a monitoring 
event will sort together (Figure 5). 

FIGURE 4: Current Files With No Uniform Naming Convention

FIGURE 5: Example of Proposed New File Naming Convention
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H-GAC identified numerous inefficiencies in the way that 
data is submitted and processed. This includes inconsistencies 
in the format that data is being submitted to H-GAC by 
partner agencies. For example, some partners submit 
Access database files, some submit Excel spreadsheets, 
and others submit hardcopies that have been scanned to 
PDF. Additionally, each partner has a different file naming 
convention, and sometimes partners even change the way 
files are named between submissions. These inconsistencies 
seemed to be most common with the field data. Laboratory 
data did not have the same level of inconsistency in the 
file naming convention, likely because most of the data 
deliverables are generated by a Laboratory Information 
Management System, which provides a standardized format.

The file naming conventions that have been used in the past 
are not ideal for efficient processing of data. While it may 
sometimes be convenient to have all the field data sorted 
together, it is generally more useful to have all of the data 
for a single submission to be sorted together, as this is how 
data is uploaded to TCEQ. Organizing by date, as shown in 
Figure 5, allows for sorting by sampling event. In the past, the 
date format used typically involved spelling out the month. 
This results in files being sorted in alphabetical order (April, 
August, December, etc.). Switching to a numeric date format 
makes finding data much more efficient, as the operating 
system automatically sorts the files in numerical order by year, 
then month, then day. 

H-GAC is in the process of developing a unified and 
consistent file naming convention that it will be disseminating 
to partners and contractors. This naming convention will use 
numerical dates and a clear description of the type of data 
included. Although this is not necessarily the final format, an 
example of one such naming convention would be:

 CE YYYY-MM-DD Data

Where CE  =  Collecting Entity
 YYYY  =  4-digit Year
 MM =  2-digit Month
 DD =  2-digit Day
 Data =  Data type (i.e., field sheets, flow, etc.)

Using this file naming convention, a sampling event collected 
by the Environmental Institute of Houston on September 3, 
2021, would be submitted with the following files:

 UI 2021-09-03 COCs
 UI 2021-09-03 Field Sheets
 UI 2021-09-03 Flow
 UI 2021-09-03 Lab Results

Use of a consistent and standardized file naming convention 
would have numerous advantages for H-GAC staff when 
receiving, sorting, processing, and reviewing this data. For 
example, the two-digit collecting entity code (as defined in 
the Data Management Reference Guide) easily allows all 
files to be sorted first by collecting entity (UI, HG, HH, etc.). 
Once files are sorted into the appropriate folder based on 
the collecting entity, those files will automatically be sorted 
by date, so that all files related to a single sample event (or 
group of sampling events) are grouped together and can 
easily be located. This will greatly reduce the amount of time 
spent trying to locate files, as the uniform structure will provide 
consistency and help expedite data review. The grouping 
of files by date will also allow for the files to be more easily 
combined for data processing to create the Events and Results 
files necessary for upload of the data to SWQMIS.

Discussion
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PARTNER/CONTRACTOR QUESTIONNAIRE

As part of the Monitoring Efficiencies Analysis, each partner or contractor was asked to respond to a questionnaire regarding 
their monitoring programs. Questionnaires were sent to all partners/contractors in March 2020. A copy of the questionnaire is 
included below.

PARTNER QUESTIONNAIRE

1. Please describe your monitoring program (number of sites, frequency, parameters, etc.)

2. Why do you monitor the stations and/or parameters that you currently monitor?

3. How does participation in the Clean Rivers Program benefit your agency?

4. How do you feel the Clean Rivers Program benefits from your monitoring efforts?

5. Are there any monitoring activities that you are currently performing that you would like to discontinue (locations, 
parameters, frequency, etc.)? If so, why?

6. Are that any monitoring activities that you are not currently performing that you would like to add (locations, 
parameters, frequency, etc.)? If so, why?

7. What parameters (bacteria, nitrogen, phosphorus, total suspended solids, etc.) are your agency most interested in, 
and why?

8. What changes do you anticipate in your agency’s monitoring program in the next year? 5 years? 10 years?

9. Are there any changes you’d like to see in the way H-GAC operates its Clean Rivers Program activities?

10. Are there any equipment or training needs that would help your agency better implement your monitoring 
program?

Methods

Results
Each partner/contractor submitted written responses to the 
questionnaire in April 2020 and the results were discussed at 
the Coordinated Monitoring Meeting that year.

These questionnaires provided information about each entity’s 
monitoring program. This information included not only the 
number of monitoring stations and frequency of collection, 
but also assessed the parameters being collected (including 
any parameters that the partner would like to either add or 
discontinue for future project years).

H-GAC also assessed why each individual partner or 
contractor monitors the stations or parameters that are 
currently being monitored. This information was useful in 
evaluating any duplicate stations for overlap with different 
agencies.

H-GAC inquired about any changes that the partners expect 
over the next several years, as well as any changes that they 
would like to see with H-GAC’s operation of the program.

Key findings by monitoring entity are included in Table 8. A 
consolidated response to the Questionnaire is in Appendix 
C. For the most part, H-GAC’s monitoring partners want 
to maintain or increase current monitoring efforts, with no 
partners indicating a preference for a reduced monitoring 
regime. Partners also expressed interest in new monitoring 
equipment such as data sondes or flow measurement devices 
as a way to reduce repair and ongoing maintenance costs 
with the current equipment.
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Partner/
Contractor

Key Findings

Environmental Institute 
of Houston

• Contracts to H-GAC to conduct monitoring at approximately 70 sites on a quarterly basis in Harris, 
Galveston, Matagorda, and Brazoria counties. 

• Their monitoring schedule is dependent on H-GAC’s needs. 
• Performs occasional 24-hour DO and biological monitoring
• Willing to add sites that H-GAC may need to have monitored

Harris County Pollution 
Control

• Partnership with H-GAC and CRP is to provide sound data to assist with making sure that our 
waterways are safe

• Participation in CRP allows HCPC to monitor the impact of parameters on overall water quality
• HCPC has the capability to assess sites in the Houston Ship Channel, San Jacinto River, Clear Lake, 

and side bays
• Interested in adding collection for PCBs
• Anticipates increasing capacity by adding new equipment (boat and laboratory equipment)

Houston Drinking 
Water

• Participate in CRP to support surface water plants and provide long-term baseline data
• Participation allows for streamlining with other partners, QA/QC of data, and standardization of 

monitoring procedures
• Interested in adding stations in the Trinity River due to expansion of drinking water facilities
• Interested in parameters that affect drinking water quality (bacteria, nutrients, turbidity)
• Would like additional training on conducting depth profiles

Houston-Galveston 
Area Council

• Conducts monitoring in areas where there are no active partners (mostly tributaries)
• Looking for additional monitoring partners
• Interested in acquiring new field monitoring equipment to reduce maintenance costs

Houston Health and 
Human Services

• Collects data from urban streams
• Long term monitoring provides for extensive background data, including trends over time and 

seasonal effects
• Additional staffing changes are expected over the next several years
• Requested additional training opportunities
• Planning to purchase additional monitoring equipment

San Jacinto River 
Authority

• Collects monthly sampling on Lake Conroe and quarterly monitoring in Lake Woodlands
• Participation allows for monitoring water quality in Lake Conroe and sharing costs
• Monitoring at Lake Woodlands allows for evaluation above and below two SJRA wastewater 

treatment facilities
• SJRA is able to leverage CRP monitoring in promoting and discussing water quality in their water 

bodies, including recreational use and public water supply use
• Would like to add flow monitoring at creek sites in The Woodlands
• Would like to sample TKN and Chlorophyll-a at all sites

Texas Commission on 
Environmental Quality 
(Region 12)

• Collects samples at approximately 125 sites, including metals and organics at approximately 10-15 
sites

• TCEQ does not have the staffing capacity to collect at every site; CRP allows more data to be 
collected throughout the state

• May need to reduce monitoring stations in the future due to staff reduction
• Interested in collection of VOCs, SVOCs, PFAS, and organics (not collected by CRP partners)

Texas Research Institute 
for Environmental 
Studies

• Have an in-house laboratory to quickly and efficiently process samples
• Participation provides for growth for TRIES through funding, training, and education programs
• Allows for training of graduate students in SWQM procedures
• Would like new flow monitoring equipment

TABLE 8: Key Findings from Partner/Contractor Questionnaires
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SUMMARY
In FY 2020 and FY 2021, the Houston-Galveston Area 
Council examined aspects of its Clean Rivers Program to 
identify efficiencies that can be implemented for future project 
periods. This Monitoring Efficiencies Analysis examined not 
only the water quality monitoring activities associated with 
the program, but also the way that data is recorded and 
submitted to H-GAC by program partners and contractors. 
The goal of this project was to identify program efficiencies 
so that any potential cost savings can be used to fund future 
special study projects.

There were five major program areas assessed during the 
Monitoring Efficiencies Analysis. These areas were:

1. Monitoring Stations and Frequencies
2. Analysis of Historical Monitoring Data
3. Field Data Collection and Documentation
4. Data Submission and Processing
5. Partner/Contractor Questionnaire

One of the primary focuses of this study was to assure that 
TCEQ’s data needs were being met by the program’s current 
monitoring regime. While there were some areas where TCEQ 
would appreciate additional data for assessment (such as 
additional monitoring for TKN and Chlorophyll-a), the priority 

parameters requested by TCEQ’s Assessment and Standards 
Development teams are being collected as necessary. 

Program partners are satisfied with the current level of 
monitoring. While there are areas where some partners would 
like to increase monitoring (if funding was available), partners 
did not indicate a desire to reduce monitoring activities. This 
is also true for stations where there are multiple monitoring 
entities collecting samples, as these multiple partners have 
different monitoring priorities or are collecting different 
parameters of interest (such as metals and organics samples 
collected by the TCEQ regional offices).

Potential efficiencies were identified in the way that data 
were being processed and submitted to H-GAC for review, 
quality assurance/quality control, submission to TCEQ, and 
assessment and reporting. H-GAC, due to the size and scope 
of its monitoring program, processes a significant amount of 
water quality data. Data management is the area where the 
most useful efficiencies can be implemented, and future efforts 
will focus primarily on this area. As these efficiencies continue 
to be identified and solutions developed and implemented, 
these solutions will be shared with program partners through 
the Technical Advisory Group and Coordinated Monitoring 
Meetings.

• TCEQ’s data needs for assessment are being met.
• No major duplication of effort was identified.
• When duplication was identified, there were 

legitimate reasons (such as TCEQ collecting 
additional parameters).

• Current program partners did not want to reduce 
monitoring, even at stations where overlap was 
identified.

• Current methods of recording field data are 
cumbersome and can be improved by implementing 
technology-based solutions.

• A consistent file naming convention and file format 
would greatly improve the efficiency of processing 
monitoring data.

• New monitoring equipment (such as data sondes 
or flow measurement devices) could improve 
efficiencies by reducing the ongoing maintenance of 
older equipment.

• Additional training would be beneficial to program 
partners, especially those who have or who expect 
personnel turnover in their agencies.

MONITORING EFFICIENCIES ANALYSIS KEY FINDINGS
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APPENDICES
APPENDIX A - Historical Monitoring Data Analysis by Parameter and Assessment Unit

APPENDIX C - Clean Rivers Program Partners/Contractors Questionnaire Results (Consolidated)

APPENDIX B - Field Data Spreadsheet
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APPENDIX A - Historical Monitoring Data Analysis by Parameter and Assessment Unit

Item Description

AU ID This is the assessment unit assigned by TCEQ; all data in a given assessment unit is assumed to be representative of 
that stretch of water body, and is assessed for the biennial Integrated Report

SEGMENT NAME The name given to the segment by TCEQ; the segment itself is defined in the Texas Administrative Code §§307.1 - 
307.10

STATIONS IN AU The number of monitoring stations on the current Coordinated Monitoring Schedule (CMS) in the assessment unit

IN BIG Indicates in the AU is a part of the Bacteria Implementation Group (BIG

PAID SITES The number of sampling sites that H-GAC collects or pays another CRP partner to collect

COLLECTORS The organizations that collect samples in the AU (Current CMS)

PARAMETER The parameter selected for analysis

GROUP A category that includes parameters that bear on specific water body use designated by TCEQ (aquatic life or 
contact recreation/human health)

MINIMUM The minimum value observed (2012 - 2018)

MEAN The average value observed (2012 - 2018) [excludes bacteria - see geometric mean)

MEDIAN The median value observed (2012 - 2018)

MAXIMUM The maximum value observed (2012 - 2018)

BACTERIA GEOMETRIC MEAN The geometric mean of bacteria results (2012 - 2018)

TREND Trend (2012 - 2018). Based on Spearman Correlation.
Trend = “Insufficient Data” if number of samples <20
Trend = “Stable” if p-value >0.05 and absolute value of correlation <0.1.

COLLECTORS IN AU (#) The number of organizations collecting samples in the AU

SAMPLES Samples available for trend analysis (2012 - 2018)

FREQUENCY PAST 7 YEARS Average annual frequency of parameter collection in AU (2012 - 2018)

HG PAID Indicates if H-GAC collects or pays for sampling by EIH or TRIES

HH PAID Indicates that sampling by HH in this AU includes one of more stations that H-GAC pays City of Houston to collect.

TABLE A-1: Column Descriptors for Historical Monitoring Data Analysis

APPENDIX C - Clean Rivers Program Partners/Contractors Questionnaire Results (Consolidated)
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AU PARAMETER
CORRELATION 
COEFFICIENT P‐VALUE N

? ? ? ? ?
0901_01 Chlorophyll a 0.218 0.160 43
0901_01 Dissolved Oxygen 0.265 0.011 91
0901_01 Enterococci ‐0.180 0.109 80
0901_01 Nitrate/Nitrite+Nitrite‐N ‐0.134 0.227 83
0901_01 Total Nitrogen ‐0.241 0.041 72
0901_01 Total Phosphorus ‐0.051 0.659 78
0902_01 Chlorophyll a ‐0.083 0.592 44
0902_01 Dissolved Oxygen 0.287 0.006 90
0902_01 E. Coli 0.217 0.053 80
0902_01 Nitrate/Nitrite+Nitrite‐N 0.066 0.558 81
0902_01 Total Nitrogen ‐0.092 0.460 67
0902_01 Total Phosphorus ‐0.088 0.445 77
1002A_01 Dissolved Oxygen ‐0.139 0.480 28
1002A_01 E. Coli 0.157 0.426 28
1002A_01 Nitrate/Nitrite+Nitrite‐N ‐0.109 0.580 28
1002A_01 Total Nitrogen ‐0.192 0.327 28
1002A_01 Total Phosphorus ‐0.147 0.455 28
1003A_01 Dissolved Oxygen ‐0.164 0.223 57
1003A_01 E. Coli ‐0.123 0.409 47
1003A_01 Nitrate/Nitrite+Nitrite‐N 0.135 0.312 58
1003A_01 Total Nitrogen ‐0.144 0.447 30
1003A_01 Total Phosphorus ‐0.031 0.820 58
1003B_01 Dissolved Oxygen ‐0.245 0.526 9
1003B_01 E. Coli ‐0.143 0.787 6
1003B_01 Nitrate/Nitrite+Nitrite‐N 0.250 0.516 9
1003B_01 Total Phosphorus 0.545 0.130 9
1003C_01 Dissolved Oxygen ‐0.541 0.210 7
1003C_01 E. Coli 0.800 0.200 4
1003C_01 Nitrate/Nitrite+Nitrite‐N 0.802 0.030 7
1003C_01 Total Phosphorus 0.593 0.161 7
1003_01 Dissolved Oxygen 0.091 0.530 50
1003_01 E. Coli 0.020 0.891 47
1003_01 Nitrate/Nitrite+Nitrite‐N 0.403 0.004 50
1003_01 Total Phosphorus 0.046 0.750 50
1003_02 Dissolved Oxygen 0.064 0.597 70
1003_02 E. Coli 0.168 0.195 61
1003_02 Nitrate/Nitrite+Nitrite‐N 0.349 0.003 70
1003_02 Total Nitrogen 0.975 0.005 5
1003_02 Total Phosphorus 0.048 0.696 70
1003_03 Dissolved Oxygen ‐0.122 0.597 21
1003_03 E. Coli ‐0.053 0.809 23
1003_03 Nitrate/Nitrite+Nitrite‐N 0.231 0.289 23
1003_03 Total Nitrogen ‐0.652 0.001 21
1003_03 Total Phosphorus 0.530 0.009 23

AU PARAMETER
CORRELATION 
COEFFICIENT P‐VALUE N

1004J_01 Dissolved Oxygen 0.223 0.273 26
1004J_01 E. Coli ‐0.139 0.497 26
1004J_01 Nitrate/Nitrite+Nitrite‐N 0.024 0.909 26
1004J_01 Total Nitrogen ‐0.102 0.622 26
1004J_01 Total Phosphorus 0.398 0.044 26
1006D_01 Dissolved Oxygen ‐0.006 0.926 249
1006D_01 E. Coli 0.092 0.148 252
1006D_01 Nitrate/Nitrite+Nitrite‐N ‐0.149 0.018 252
1006D_01 Total Phosphorus ‐0.187 0.003 252
1006_03 Chlorophyll a ‐0.117 0.435 47
1006_03 Dissolved Oxygen ‐0.012 0.878 171
1006_03 Enterococci ‐0.231 0.033 85
1006_03 Nitrate/Nitrite+Nitrite‐N ‐0.121 0.112 174
1006_03 Total Nitrogen 0.068 0.673 41
1006_03 Total Phosphorus ‐0.226 0.003 170
1007B_01 Dissolved Oxygen ‐0.031 0.465 567
1007B_01 E. Coli 0.094 0.025 570
1007B_01 Nitrate/Nitrite+Nitrite‐N ‐0.182 0.000 569
1007B_01 Total Phosphorus ‐0.076 0.069 570
1007B_02 Dissolved Oxygen 0.097 0.452 62
1007B_02 E. Coli 0.309 0.014 63
1007B_02 Nitrate/Nitrite+Nitrite‐N 0.129 0.313 63
1007B_02 Total Phosphorus ‐0.264 0.036 63
1007D_01 Dissolved Oxygen ‐0.105 0.248 122
1007D_01 E. Coli 0.169 0.060 124
1007D_01 Nitrate/Nitrite+Nitrite‐N 0.017 0.847 124
1007D_01 Total Phosphorus ‐0.052 0.565 124
1007D_02 Dissolved Oxygen 0.076 0.405 123
1007D_02 E. Coli ‐0.137 0.127 126
1007D_02 Nitrate/Nitrite+Nitrite‐N ‐0.024 0.793 126
1007D_02 Total Phosphorus ‐0.077 0.394 126
1007D_03 Dissolved Oxygen 0.211 0.004 185
1007D_03 E. Coli ‐0.353 0.000 186
1007D_03 Nitrate/Nitrite+Nitrite‐N ‐0.145 0.047 189
1007D_03 Total Phosphorus ‐0.143 0.049 189
1007R_02 Dissolved Oxygen 0.061 0.635 62
1007R_02 E. Coli 0.220 0.084 63
1007R_02 Nitrate/Nitrite+Nitrite‐N 0.392 0.001 63
1007R_02 Total Phosphorus ‐0.105 0.413 63
1007R_03 Dissolved Oxygen 0.028 0.761 124
1007R_03 E. Coli 0.074 0.413 126
1007R_03 Nitrate/Nitrite+Nitrite‐N ‐0.004 0.968 126
1007R_03 Total Phosphorus ‐0.029 0.745 126
1007R_04 Dissolved Oxygen 0.250 0.050 62
1007R_04 E. Coli ‐0.565 0.000 62
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AU PARAMETER
CORRELATION 
COEFFICIENT P‐VALUE N

1007R_04 Nitrate/Nitrite+Nitrite‐N 0.122 0.340 63
1007R_04 Total Phosphorus ‐0.199 0.118 63
1007W_01 Dissolved Oxygen ‐0.098 0.461 59
1007W_01 E. Coli 0.064 0.629 60
1007W_01 Nitrate/Nitrite+Nitrite‐N ‐0.025 0.850 60
1007W_01 Total Phosphorus 0.001 0.995 60
1007_02 Chlorophyll a ‐0.241 0.227 27
1007_02 Dissolved Oxygen 0.039 0.638 149
1007_02 Enterococci ‐0.181 0.030 144
1007_02 Nitrate/Nitrite+Nitrite‐N ‐0.047 0.567 152
1007_02 Total Nitrogen ‐0.050 0.835 20
1007_02 Total Phosphorus ‐0.081 0.329 147
1007_03 Chlorophyll a ‐0.285 0.177 24
1007_03 Dissolved Oxygen 0.179 0.100 86
1007_03 Enterococci ‐0.343 0.001 86
1007_03 Nitrate/Nitrite+Nitrite‐N ‐0.095 0.383 86
1007_03 Total Nitrogen 0.204 0.403 19
1007_03 Total Phosphorus ‐0.572 0.000 83
1007_04 Chlorophyll a ‐0.078 0.698 27
1007_04 Dissolved Oxygen 0.017 0.810 212
1007_04 Enterococci ‐0.125 0.150 135
1007_04 Nitrate/Nitrite+Nitrite‐N ‐0.051 0.454 215
1007_04 Total Nitrogen ‐0.181 0.419 22
1007_04 Total Phosphorus 0.042 0.547 210
1007_07 Chlorophyll a 0.231 0.059 68
1007_07 Dissolved Oxygen 0.137 0.058 191
1007_07 Enterococci ‐0.116 0.108 192
1007_07 Nitrate/Nitrite+Nitrite‐N ‐0.153 0.033 194
1007_07 Total Nitrogen ‐0.057 0.668 59
1007_07 Total Phosphorus ‐0.246 0.001 189
1007_08 Dissolved Oxygen 0.258 0.044 61
1007_08 Enterococci ‐0.236 0.304 21
1007_08 Nitrate/Nitrite+Nitrite‐N 0.132 0.302 63
1007_08 Total Phosphorus ‐0.145 0.258 63
1009C_01 Dissolved Oxygen 0.345 0.007 60
1009C_01 E. Coli ‐0.393 0.001 63
1009C_01 Nitrate/Nitrite+Nitrite‐N ‐0.506 0.000 63
1009C_01 Total Phosphorus ‐0.506 0.000 63
1009D_01 Dissolved Oxygen 0.419 0.001 60
1009D_01 E. Coli ‐0.288 0.023 62
1009D_01 Nitrate/Nitrite+Nitrite‐N ‐0.172 0.182 62
1009D_01 Total Phosphorus ‐0.024 0.851 62
1009E_01 Dissolved Oxygen 0.399 0.000 87
1009E_01 E. Coli ‐0.101 0.339 92
1009E_01 Nitrate/Nitrite+Nitrite‐N ‐0.146 0.164 92

AU PARAMETER
CORRELATION 
COEFFICIENT P‐VALUE N

1009E_01 Total Nitrogen ‐0.127 0.575 22
1009E_01 Total Phosphorus ‐0.243 0.020 92
1009_01 Dissolved Oxygen 0.224 0.041 84
1009_01 E. Coli 0.152 0.155 89
1009_01 Nitrate/Nitrite+Nitrite‐N 0.041 0.702 89
1009_01 Total Nitrogen ‐0.196 0.451 17
1009_01 Total Phosphorus ‐0.090 0.399 89
1009_02 Dissolved Oxygen 0.391 0.000 121
1009_02 E. Coli 0.128 0.153 126
1009_02 Nitrate/Nitrite+Nitrite‐N ‐0.346 0.000 126
1009_02 Total Phosphorus ‐0.371 0.000 126
1009_03 Dissolved Oxygen 0.289 0.003 101
1009_03 E. Coli 0.064 0.520 103
1009_03 Nitrate/Nitrite+Nitrite‐N ‐0.261 0.008 103
1009_03 Total Phosphorus ‐0.245 0.013 103
1010C_01 Dissolved Oxygen 0.345 0.066 29
1010C_01 E. Coli 0.005 0.978 29
1010C_01 Nitrate/Nitrite+Nitrite‐N 0.020 0.918 29
1010C_01 Total Nitrogen ‐0.409 0.042 25
1010C_01 Total Phosphorus 0.433 0.019 29
1010_02 Dissolved Oxygen 0.262 0.029 69
1010_02 E. Coli 0.163 0.180 69
1010_02 Nitrate/Nitrite+Nitrite‐N 0.293 0.015 69
1010_02 Total Nitrogen ‐0.776 0.000 22
1010_02 Total Phosphorus 0.296 0.013 69
1010_03 Dissolved Oxygen 0.050 0.797 29
1010_03 E. Coli 0.167 0.388 29
1010_03 Nitrate/Nitrite+Nitrite‐N 0.432 0.019 29
1010_03 Total Nitrogen ‐0.319 0.092 29
1010_03 Total Phosphorus 0.527 0.003 29
1010_04 Chlorophyll a ‐0.024 0.914 23
1010_04 Dissolved Oxygen ‐0.046 0.660 95
1010_04 E. Coli 0.130 0.214 93
1010_04 Nitrate/Nitrite+Nitrite‐N 0.231 0.024 95
1010_04 Total Nitrogen ‐0.224 0.149 43
1010_04 Total Phosphorus 0.235 0.023 93
1011_01 Dissolved Oxygen 0.128 0.184 110
1011_01 E. Coli ‐0.108 0.257 111
1011_01 Nitrate/Nitrite+Nitrite‐N 0.335 0.000 110
1011_01 Total Nitrogen ‐0.587 0.004 22
1011_01 Total Phosphorus 0.237 0.013 110
1013_01 Chlorophyll a 0.486 0.329 6
1013_01 Dissolved Oxygen 0.165 0.009 246
1013_01 Enterococci ‐0.001 0.991 250
1013_01 Nitrate/Nitrite+Nitrite‐N ‐0.045 0.476 258

AU PARAMETER
CORRELATION 
COEFFICIENT P‐VALUE N

1013_01 Total Nitrogen ‐0.700 0.188 5
1013_01 Total Phosphorus ‐0.114 0.067 258
1014A_01 Dissolved Oxygen 0.005 0.970 62
1014A_01 E. Coli 0.375 0.002 63
1014A_01 Nitrate/Nitrite+Nitrite‐N ‐0.331 0.008 63
1014A_01 Total Phosphorus ‐0.346 0.006 63
1014B_01 Dissolved Oxygen ‐0.074 0.493 89
1014B_01 E. Coli 0.052 0.624 92
1014B_01 Nitrate/Nitrite+Nitrite‐N ‐0.187 0.075 92
1014B_01 Total Nitrogen ‐0.404 0.030 29
1014B_01 Total Phosphorus ‐0.084 0.427 92
1014C_01 Dissolved Oxygen 0.146 0.477 26
1014C_01 E. Coli ‐0.224 0.252 28
1014C_01 Nitrate/Nitrite+Nitrite‐N ‐0.363 0.057 28
1014C_01 Total Nitrogen ‐0.352 0.118 21
1014C_01 Total Phosphorus 0.020 0.919 28
1014E_01 Dissolved Oxygen 0.288 0.023 62
1014E_01 E. Coli 0.020 0.877 63
1014E_01 Nitrate/Nitrite+Nitrite‐N ‐0.401 0.001 63
1014E_01 Total Phosphorus ‐0.342 0.006 63
1014H_02 Dissolved Oxygen 0.662 0.000 62
1014H_02 E. Coli 0.067 0.605 63
1014H_02 Nitrate/Nitrite+Nitrite‐N ‐0.091 0.480 63
1014H_02 Total Phosphorus ‐0.401 0.001 63
1014K_01 Dissolved Oxygen 0.196 0.123 63
1014K_01 E. Coli 0.098 0.446 63
1014K_01 Nitrate/Nitrite+Nitrite‐N 0.164 0.200 63
1014K_01 Total Phosphorus ‐0.228 0.073 63
1014L_01 Dissolved Oxygen ‐0.015 0.905 62
1014L_01 E. Coli ‐0.087 0.499 63
1014L_01 Nitrate/Nitrite+Nitrite‐N ‐0.424 0.001 63
1014L_01 Total Phosphorus ‐0.265 0.036 63
1014_01 Chlorophyll a 0.278 0.048 51
1014_01 Dissolved Oxygen 0.083 0.040 616
1014_01 E. Coli ‐0.009 0.823 616
1014_01 Nitrate/Nitrite+Nitrite‐N ‐0.102 0.011 617
1014_01 Total Nitrogen 0.044 0.789 40
1014_01 Total Phosphorus ‐0.139 0.001 610
1015A_01 Dissolved Oxygen 0.335 0.088 27
1015A_01 E. Coli 0.016 0.939 26
1015A_01 Nitrate/Nitrite+Nitrite‐N 0.419 0.033 26
1015A_01 Total Nitrogen ‐0.636 0.000 26
1015A_01 Total Phosphorus 0.553 0.003 26
1015_01 Dissolved Oxygen 0.509 0.000 55
1015_01 E. Coli 0.076 0.580 55

AU PARAMETER
CORRELATION 
COEFFICIENT P‐VALUE N

1015_01 Nitrate/Nitrite+Nitrite‐N 0.201 0.140 55
1015_01 Total Nitrogen ‐0.324 0.032 44
1015_01 Total Phosphorus 0.338 0.012 55
1015_02 Dissolved Oxygen 0.500 0.667 3
1015_02 E. Coli 0.500 0.667 3
1015_02 Nitrate/Nitrite+Nitrite‐N 0.500 0.667 3
1015_02 Total Phosphorus ‐0.500 0.667 3
1016_01 Dissolved Oxygen 0.114 0.211 122
1016_01 E. Coli 0.093 0.299 126
1016_01 Nitrate/Nitrite+Nitrite‐N 0.172 0.054 126
1016_01 Total Phosphorus 0.049 0.585 126
1016_02 Dissolved Oxygen 0.017 0.854 122
1016_02 E. Coli ‐0.144 0.108 126
1016_02 Nitrate/Nitrite+Nitrite‐N ‐0.012 0.894 126
1016_02 Total Phosphorus ‐0.117 0.191 126
1016_03 Chlorophyll a ‐0.006 0.978 26
1016_03 Dissolved Oxygen 0.127 0.122 150
1016_03 E. Coli 0.262 0.001 149
1016_03 Nitrate/Nitrite+Nitrite‐N ‐0.147 0.070 152
1016_03 Total Nitrogen ‐0.033 0.883 22
1016_03 Total Phosphorus ‐0.307 0.000 150
1017C_01 Dissolved Oxygen 0.252 0.054 59
1017C_01 E. Coli 0.023 0.863 60
1017C_01 Nitrate/Nitrite+Nitrite‐N ‐0.074 0.574 60
1017C_01 Total Phosphorus ‐0.165 0.207 60
1017_01 Dissolved Oxygen 0.091 0.319 123
1017_01 E. Coli ‐0.075 0.403 126
1017_01 Nitrate/Nitrite+Nitrite‐N ‐0.329 0.000 126
1017_01 Total Phosphorus ‐0.363 0.000 126
1017_02 Dissolved Oxygen 0.010 0.940 62
1017_02 E. Coli 0.029 0.823 63
1017_02 Nitrate/Nitrite+Nitrite‐N ‐0.413 0.001 63
1017_02 Total Phosphorus ‐0.462 0.000 63
1017_03 Dissolved Oxygen ‐0.107 0.404 63
1017_03 E. Coli 0.226 0.074 63
1017_03 Nitrate/Nitrite+Nitrite‐N ‐0.177 0.164 63
1017_03 Total Phosphorus ‐0.219 0.085 63
1103A_01 Dissolved Oxygen 0.128 0.493 31
1103A_01 Enterococci ‐0.441 0.010 33
1103A_01 Nitrate/Nitrite+Nitrite‐N ‐0.011 0.950 33
1103A_01 Total Nitrogen ‐0.580 0.006 21
1103A_01 Total Phosphorus 0.287 0.105 33
1103B_01 Dissolved Oxygen ‐0.132 0.378 47
1103B_01 Enterococci ‐0.554 0.000 42
1103B_01 Nitrate/Nitrite+Nitrite‐N 0.129 0.378 49
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AU PARAMETER
CORRELATION 
COEFFICIENT P‐VALUE N

1103B_01 Total Nitrogen ‐0.297 0.054 43
1103B_01 Total Phosphorus 0.234 0.105 49
1103C_01 Dissolved Oxygen ‐0.053 0.778 31
1103C_01 Enterococci ‐0.204 0.256 33
1103C_01 Nitrate/Nitrite+Nitrite‐N 0.345 0.049 33
1103C_01 Total Nitrogen ‐0.294 0.236 18
1103C_01 Total Phosphorus 0.443 0.010 33
1103D_01 Dissolved Oxygen 0.143 0.487 26
1103D_01 Enterococci ‐0.133 0.500 28
1103D_01 Nitrate/Nitrite+Nitrite‐N ‐0.130 0.511 28
1103D_01 Total Nitrogen ‐0.525 0.006 26
1103D_01 Total Phosphorus 0.059 0.766 28
1103E_01 Dissolved Oxygen 0.207 0.301 27
1103E_01 E. Coli 0.434 0.024 27
1103E_01 Nitrate/Nitrite+Nitrite‐N 0.196 0.317 28
1103E_01 Total Nitrogen ‐0.357 0.146 18
1103E_01 Total Phosphorus 0.512 0.005 28
1103G_01 Dissolved Oxygen ‐0.013 0.948 26
1103G_01 Enterococci ‐0.009 0.962 28
1103G_01 Nitrate/Nitrite+Nitrite‐N ‐0.032 0.872 28
1103G_01 Total Nitrogen ‐0.502 0.029 19
1103G_01 Total Phosphorus 0.173 0.377 28
1103_01 Dissolved Oxygen 0.216 0.300 25
1103_01 Enterococci ‐0.256 0.188 28
1103_01 Nitrate/Nitrite+Nitrite‐N 0.005 0.981 28
1103_01 Total Nitrogen ‐0.358 0.093 23
1103_01 Total Phosphorus 0.527 0.004 28
1103_04 Chlorophyll a ‐0.376 0.058 26
1103_04 Dissolved Oxygen 0.086 0.542 53
1103_04 Enterococci 0.166 0.231 54
1103_04 Nitrate/Nitrite+Nitrite‐N 0.321 0.018 54
1103_04 Total Nitrogen ‐0.155 0.353 38
1103_04 Total Phosphorus 0.072 0.615 51
1105A_03 Dissolved Oxygen 0.184 0.349 28
1105A_03 E. Coli ‐0.073 0.717 27
1105A_03 Nitrate/Nitrite+Nitrite‐N ‐0.127 0.518 28
1105A_03 Total Nitrogen ‐0.462 0.040 20
1105A_03 Total Phosphorus 0.201 0.306 28
1105B_01 Chlorophyll a 0.330 0.060 33
1105B_01 Dissolved Oxygen ‐0.027 0.846 54
1105B_01 Enterococci ‐0.156 0.250 56
1105B_01 Nitrate/Nitrite+Nitrite‐N 0.222 0.100 56
1105B_01 Total Nitrogen ‐0.381 0.008 47
1105B_01 Total Phosphorus 0.376 0.004 56
1105C_01 Dissolved Oxygen 0.128 0.515 28

AU PARAMETER
CORRELATION 
COEFFICIENT P‐VALUE N

1105C_01 E. Coli ‐0.202 0.312 27
1105C_01 Nitrate/Nitrite+Nitrite‐N 0.079 0.690 28
1105C_01 Total Nitrogen ‐0.303 0.132 26
1105C_01 Total Phosphorus 0.035 0.861 28
1105D_01 Dissolved Oxygen 0.445 0.005 39
1105D_01 E. Coli ‐0.270 0.173 27
1105D_01 Nitrate/Nitrite+Nitrite‐N 0.192 0.328 28
1105D_01 Total Nitrogen ‐0.527 0.008 24
1105D_01 Total Phosphorus ‐0.047 0.814 28
1105E_01 Dissolved Oxygen 0.469 0.091 14
1105E_01 E. Coli ‐0.350 0.220 14
1105E_01 Nitrate/Nitrite+Nitrite‐N ‐0.093 0.752 14
1105E_01 Total Nitrogen 0.643 0.086 8
1105E_01 Total Phosphorus 0.110 0.707 14
1105_01 Chlorophyll a 0.074 0.608 50
1105_01 Dissolved Oxygen ‐0.004 0.968 130
1105_01 Enterococci ‐0.102 0.242 133
1105_01 Nitrate/Nitrite+Nitrite‐N 0.267 0.002 138
1105_01 Total Nitrogen ‐0.152 0.160 87
1105_01 Total Phosphorus 0.246 0.004 135
1107_01 Chlorophyll a 0.208 0.160 47
1107_01 Dissolved Oxygen 0.005 0.965 75
1107_01 Enterococci ‐0.049 0.678 73
1107_01 Nitrate/Nitrite+Nitrite‐N 0.156 0.176 77
1107_01 Total Nitrogen ‐0.199 0.115 64
1107_01 Total Phosphorus 0.064 0.588 75
1109_01 Chlorophyll a 0.150 0.494 23
1109_01 Dissolved Oxygen 0.061 0.658 55
1109_01 Enterococci ‐0.136 0.343 51
1109_01 Nitrate/Nitrite+Nitrite‐N 0.273 0.044 55
1109_01 Total Nitrogen 0.012 0.941 43
1109_01 Total Phosphorus 0.162 0.245 53
1110_02 Dissolved Oxygen ‐0.301 0.368 11
1110_02 E. Coli ‐0.427 0.190 11
1110_02 Nitrate/Nitrite+Nitrite‐N ‐0.429 0.397 6
1110_02 Total Nitrogen ‐0.500 0.667 3
1110_02 Total Phosphorus ‐0.886 0.019 6
1113A_01 Dissolved Oxygen 0.090 0.325 122
1113A_01 E. Coli 0.044 0.628 124
1113A_01 Nitrate/Nitrite+Nitrite‐N ‐0.046 0.611 125
1113A_01 Total Phosphorus ‐0.446 0.000 125
1113C_01 Dissolved Oxygen ‐0.071 0.584 62
1113C_01 E. Coli 0.157 0.218 63
1113C_01 Nitrate/Nitrite+Nitrite‐N 0.183 0.150 63
1113C_01 Total Phosphorus 0.234 0.064 63

AU PARAMETER
CORRELATION 
COEFFICIENT P‐VALUE N

1113D_01 Dissolved Oxygen 0.174 0.181 61
1113D_01 E. Coli 0.107 0.402 63
1113D_01 Nitrate/Nitrite+Nitrite‐N 0.146 0.252 63
1113D_01 Total Phosphorus ‐0.055 0.671 63
1113E_01 Dissolved Oxygen 0.035 0.791 61
1113E_01 E. Coli ‐0.020 0.875 63
1113E_01 Nitrate/Nitrite+Nitrite‐N 0.082 0.522 63
1113E_01 Total Phosphorus 0.173 0.176 63
1113_01 Chlorophyll a 0.510 0.007 27
1113_01 Dissolved Oxygen ‐0.131 0.409 42
1113_01 Enterococci ‐0.116 0.466 42
1113_01 Nitrate/Nitrite+Nitrite‐N ‐0.145 0.372 40
1113_01 Total Nitrogen ‐0.541 0.005 25
1113_01 Total Phosphorus ‐0.548 0.000 42
1113_02 Chlorophyll a 0.039 0.850 26
1113_02 Dissolved Oxygen 0.040 0.720 84
1113_02 Enterococci ‐0.070 0.528 84
1113_02 Nitrate/Nitrite+Nitrite‐N ‐0.420 0.000 89
1113_02 Total Nitrogen 0.032 0.895 20
1113_02 Total Phosphorus ‐0.351 0.001 86
1301_01 Chlorophyll a ‐0.086 0.629 34
1301_01 Dissolved Oxygen ‐0.043 0.749 57
1301_01 Enterococci 0.067 0.630 54
1301_01 Nitrate/Nitrite+Nitrite‐N 0.264 0.048 57
1301_01 Total Nitrogen ‐0.248 0.113 42
1301_01 Total Phosphorus ‐0.136 0.321 55
1302B_01 Chlorophyll a 0.086 0.872 6
1302B_01 Dissolved Oxygen 0.407 0.017 34
1302B_01 E. Coli 0.091 0.658 26
1302B_01 Nitrate/Nitrite+Nitrite‐N 0.372 0.056 27
1302B_01 Total Nitrogen ‐0.056 0.791 25
1302B_01 Total Phosphorus 0.091 0.652 27
1302D_01 Chlorophyll a 0.152 0.774 6
1302D_01 Dissolved Oxygen 0.324 0.106 26
1302D_01 E. Coli ‐0.265 0.182 27
1302D_01 Nitrate/Nitrite+Nitrite‐N 0.536 0.004 27
1302D_01 Total Nitrogen ‐0.224 0.316 22
1302D_01 Total Phosphorus 0.285 0.150 27
1302E_01 Chlorophyll a 0.845 0.034 6
1302E_01 Dissolved Oxygen 0.143 0.476 27
1302E_01 E. Coli 0.066 0.738 28
1302E_01 Nitrate/Nitrite+Nitrite‐N 0.344 0.073 28
1302E_01 Total Nitrogen ‐0.163 0.426 26
1302E_01 Total Phosphorus 0.181 0.357 28
1302_03 Chlorophyll a ‐0.141 0.440 32

AU PARAMETER
CORRELATION 
COEFFICIENT P‐VALUE N

1302_03 Dissolved Oxygen 0.315 0.023 52
1302_03 E. Coli 0.262 0.063 51
1302_03 Nitrate/Nitrite+Nitrite‐N 0.131 0.350 53
1302_03 Total Nitrogen ‐0.148 0.389 36
1302_03 Total Phosphorus 0.485 0.000 49
1304_01 Chlorophyll a ‐0.052 0.793 28
1304_01 Dissolved Oxygen 0.093 0.646 27
1304_01 Enterococci ‐0.123 0.568 24
1304_01 Nitrate/Nitrite+Nitrite‐N 0.242 0.215 28
1304_01 Total Nitrogen 0.080 0.738 20
1304_01 Total Phosphorus ‐0.013 0.949 27
1304_02 Dissolved Oxygen 0.477 0.025 22
1304_02 Enterococci ‐0.396 0.068 22
1304_02 Nitrate/Nitrite+Nitrite‐N 0.206 0.357 22
1304_02 Total Nitrogen ‐0.279 0.334 14
1304_02 Total Phosphorus ‐0.190 0.397 22
1305A_01 Dissolved Oxygen 0.291 0.178 23
1305A_01 E. Coli ‐0.353 0.099 23
1305A_01 Nitrate/Nitrite+Nitrite‐N 0.089 0.686 23
1305A_01 Total Nitrogen ‐0.077 0.794 14
1305A_01 Total Phosphorus ‐0.239 0.271 23
1305_01 Dissolved Oxygen 0.490 0.106 12
1305_01 E. Coli 0.168 0.601 12
1305_01 Nitrate/Nitrite+Nitrite‐N ‐0.286 0.535 7
1305_01 Total Nitrogen ‐1.000 0.000 3
1305_01 Total Phosphorus ‐0.321 0.482 7
2431A_01 Dissolved Oxygen 0.277 0.039 56
2431A_01 E. Coli ‐0.206 0.293 28
2431A_01 Enterococci 0.164 0.403 28
2431A_01 Nitrate/Nitrite+Nitrite‐N 0.234 0.083 56
2431A_01 Total Nitrogen ‐0.460 0.009 31
2431A_01 Total Phosphorus 0.255 0.058 56
2431C_01 Dissolved Oxygen 0.356 0.063 28
2431C_01 Enterococci ‐0.189 0.336 28
2431C_01 Nitrate/Nitrite+Nitrite‐N ‐0.186 0.343 28
2431C_01 Total Nitrogen 0.170 0.513 17
2431C_01 Total Phosphorus 0.270 0.164 28
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APPENDIX B - Field Data Spreadsheet
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Monitoring Efficiencies Questionnaire
4/7/2020

Question Environmental Institute of 
Houston | UH 

(EIH)
Answers provided verbally at 

2020 CMM

Harris County Pollution 
Control
(HCPC)

Houston Drinking Water 
Operations

HDW

Houston‐Galveston Area 
Council 
(H‐GAC)

City of Houston Health and 
Human Services

(HHD)

San Jacinto 
River Authority

(SJRA)

Texas Commission on 
Environmental Quality Region 

12
(TCEQ R12) TRIES

Please describe your monitoring 
program (number of sites, 
frequency, parameters, etc.)

Approximately 70 sites on a 
quarterly basis in Harris, 
Galveston, Matagorda, and 
Brazoria Counties.

Occasional 24‐hour DO 
monitoring.

 HCPC monitors 33 Sites, Two 
runs every month, other runs are 
bi‐monthly. 18 Field parameters 
including (Salinity, Conductivity, 
Temp., pH, Depth, D.O., Turbidity 
and field observations for Water 
and Weather and Other), 5 
laboratory parameters (TSS, 
Enterococcus, NH3, Nitrate + 
Nitrite, TPO4) and 2 parameters 
collected during profiling (TKN, 
CHL).

8 sites from the lake sampled 
monthly. 
13 sites in the watershed 
sampled every two months.

TKN and Chl‐a are collected 
quarterly at 3 of the lake sites.

20 sites quarterly
Most in Montgomery County

3 sites monitored monthly for 
flow

1 24‐hour DO site

133 sites monitored 6 times per 
year; Parameters include pH, 
D.O., conductivity, temperature, 
ammonia, bacteria, chloride, TSS, 
sulfate, nitrate, & TKN 
(quarterly)

Lake Conroe ‐ 10 sites‐monthly ‐   
Parameters:                                       
Alkalinity 
Chloride
E. Coli
Ammonia
Nitrate
Nitrite
Sulfate
Total Phosphorus
Total Suspended Solids                    
TKN                                                      
Chlorophyll                                         
Woodlands ‐ 9 sites ‐ quarterly     
Parameters:                                       
E coli
TSS
BOD 5
Chloride
Sulfate
Nitrate
Nitrite
Total Phosphorus
Ammonia
TKN Chlorophyll
Hardness
Selenium

Roughly 125 sites per quarter.  
Includes field measurements, 
bacteria, chlorophyll‐a, TSS, 
nutrients.  For 10‐15 of these 
sites we also collect samples for 
metals in water, volatiles, semi‐
volatiles and metals in sediment

We have 10 sites that are 
sampled quarterly. We measure 
E. coli , TSS, Total PO4, Cl, NO3‐N, 
NO2 – N, SO4 and NH3 ‐ N. 
Currently, we do not measure 
TKN and Chlorophyll.

Why do you monitor the 
stations and/or parameters that 
you currently monitor?

Monitors under contract to H‐
GAC. Their monitoring schedule 
is dependent upon H‐GAC's 
needs.

HCPC partnered with CRP prior 
to the current administration. It 
is important to HCPC that we 
maintain our partnership with H‐
GAC to provide sound data to 
assist with making sure our 
waterways are safe.

Working to support surface 
water plants. 

Baseline long‐term data for 
surveillance

Immediate data for surface 
water plants.

H‐GAC focuses mostly on the 
tributaries

We review with H‐GAC and other 
partners how to best assess 
surface water for our area, 
taking into consideration other 
monitoring sites, point sources, 
etc.

Lake Conroe sites are sampled as 
volunteer program with the 
HGAC, since SJRA owns and 
operates Lake Conroe. I am not 
sure who selected the 
parameters or site locations 
historically, but the same sites 
and parameters have been 
samples since the 80's. There has 
been small changes in what 
parameters are selected over the 
years, but the sites have 
relatively stayed the same. Best 
guess is that is what TCEQ wants 
sampled for on a reservoir that 
has the "uses" that Lake Conroe 
has.                                                 
SJRA has CRP sites in the 
Woodlands due to SJRA 
providing drinking water and 
waste water services to The 
Woodlands Township. From what 
i could gather, the parameters 
were selected based off of 
permit restrictions for the waste 
water plants and also what TCEQ 
wanted to see with the CRP 
program. 

Historical data combined with 
current data to monitor trends in 
water quality over time

Our HQ is only 2 hours away 
from our furthest site, allowing 
for quick access to all of our 
sites. With the Analytical Lab at 
HQ we are also able to quickly 
and efficiently process all water 
samples without exceeding 
holding times. 

APPENDIX C - Clean Rivers Program Partners/Contractors Questionnaire Results (Consolidated)
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Monitoring Efficiencies Questionnaire
4/7/2020

Question Environmental Institute of 
Houston | UH 

(EIH)
Answers provided verbally at 

2020 CMM

Harris County Pollution 
Control
(HCPC)

Houston Drinking Water 
Operations

HDW

Houston‐Galveston Area 
Council 
(H‐GAC)

City of Houston Health and 
Human Services

(HHD)

San Jacinto 
River Authority

(SJRA)

Texas Commission on 
Environmental Quality Region 

12
(TCEQ R12) TRIES

Please describe your monitoring 
program (number of sites, 
frequency, parameters, etc.)

Approximately 70 sites on a 
quarterly basis in Harris, 
Galveston, Matagorda, and 
Brazoria Counties.

Occasional 24‐hour DO 
monitoring.

 HCPC monitors 33 Sites, Two 
runs every month, other runs are 
bi‐monthly. 18 Field parameters 
including (Salinity, Conductivity, 
Temp., pH, Depth, D.O., Turbidity 
and field observations for Water 
and Weather and Other), 5 
laboratory parameters (TSS, 
Enterococcus, NH3, Nitrate + 
Nitrite, TPO4) and 2 parameters 
collected during profiling (TKN, 
CHL).

8 sites from the lake sampled 
monthly. 
13 sites in the watershed 
sampled every two months.

TKN and Chl‐a are collected 
quarterly at 3 of the lake sites.

20 sites quarterly
Most in Montgomery County

3 sites monitored monthly for 
flow

1 24‐hour DO site

133 sites monitored 6 times per 
year; Parameters include pH, 
D.O., conductivity, temperature, 
ammonia, bacteria, chloride, TSS, 
sulfate, nitrate, & TKN 
(quarterly)

Lake Conroe ‐ 10 sites‐monthly ‐   
Parameters:                                       
Alkalinity 
Chloride
E. Coli
Ammonia
Nitrate
Nitrite
Sulfate
Total Phosphorus
Total Suspended Solids                    
TKN                                                      
Chlorophyll                                         
Woodlands ‐ 9 sites ‐ quarterly     
Parameters:                                       
E coli
TSS
BOD 5
Chloride
Sulfate
Nitrate
Nitrite
Total Phosphorus
Ammonia
TKN Chlorophyll
Hardness
Selenium

Roughly 125 sites per quarter.  
Includes field measurements, 
bacteria, chlorophyll‐a, TSS, 
nutrients.  For 10‐15 of these 
sites we also collect samples for 
metals in water, volatiles, semi‐
volatiles and metals in sediment

We have 10 sites that are 
sampled quarterly. We measure 
E. coli , TSS, Total PO4, Cl, NO3‐N, 
NO2 – N, SO4 and NH3 ‐ N. 
Currently, we do not measure 
TKN and Chlorophyll.

Why do you monitor the 
stations and/or parameters that 
you currently monitor?

Monitors under contract to H‐
GAC. Their monitoring schedule 
is dependent upon H‐GAC's 
needs.

HCPC partnered with CRP prior 
to the current administration. It 
is important to HCPC that we 
maintain our partnership with H‐
GAC to provide sound data to 
assist with making sure our 
waterways are safe.

Working to support surface 
water plants. 

Baseline long‐term data for 
surveillance

Immediate data for surface 
water plants.

H‐GAC focuses mostly on the 
tributaries

We review with H‐GAC and other 
partners how to best assess 
surface water for our area, 
taking into consideration other 
monitoring sites, point sources, 
etc.

Lake Conroe sites are sampled as 
volunteer program with the 
HGAC, since SJRA owns and 
operates Lake Conroe. I am not 
sure who selected the 
parameters or site locations 
historically, but the same sites 
and parameters have been 
samples since the 80's. There has 
been small changes in what 
parameters are selected over the 
years, but the sites have 
relatively stayed the same. Best 
guess is that is what TCEQ wants 
sampled for on a reservoir that 
has the "uses" that Lake Conroe 
has.                                                 
SJRA has CRP sites in the 
Woodlands due to SJRA 
providing drinking water and 
waste water services to The 
Woodlands Township. From what 
i could gather, the parameters 
were selected based off of 
permit restrictions for the waste 
water plants and also what TCEQ 
wanted to see with the CRP 
program. 

Historical data combined with 
current data to monitor trends in 
water quality over time

Our HQ is only 2 hours away 
from our furthest site, allowing 
for quick access to all of our 
sites. With the Analytical Lab at 
HQ we are also able to quickly 
and efficiently process all water 
samples without exceeding 
holding times. 

APPENDIX C - Clean Rivers Program Partners/Contractors Questionnaire Results (Consolidated)
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Question Environmental Institute of 
Houston | UH 

(EIH)
Answers provided verbally at 

2020 CMM

Harris County Pollution 
Control
(HCPC)

Houston Drinking Water 
Operations

HDW

Houston‐Galveston Area 
Council 
(H‐GAC)

City of Houston Health and 
Human Services

(HHD)

San Jacinto 
River Authority

(SJRA)

Texas Commission on 
Environmental Quality Region 

12
(TCEQ R12) TRIES

How does participation in the 
Clean Rivers Program benefit 
your agency?

Monitors under contract to H‐
GAC. Their monitoring schedule 
is dependent upon H‐GAC's 
needs.

Participation allows us to 
monitor the impact on the 
overall water quality for the 
parameters that we currently 
provide data to CRP for 
monitoring purposes. It is our 
goal to obtain clean water to 
allow recreation and enjoyment 
of our waterways.

Streamlining with other partners 
and filling the gaps with other 
partners. QAQC, and 
standardization of monitoring 
procedures. Training.

Collaboration and sharing of 
information regarding sites, 
parameters, frequency; avoids 
overlap of sampling locations; we 
appreciate the guidance and 
feedback from other professional 
monitoring agencies

For Lake Conroe, it gives the 
opportunity to monitor the water 
quality in the reservoir and share 
the cost with someone else. 
Being able to see the water 
quality benefits the SJRA on 
several different levels. First it 
gives the ability to look at what 
the quality of water is and how 
that will effect the running of our 
water plant on the Lake Conroe. 
It also gives us a chance to see 
where there might be a possible 
problem with pollution in the 
reservoir and point us in the 
right direction for mitigation. 
Lake Woodlands this program 
benefits us by seeing the impacts 
before and below two of our 
waste water plants. It helps to 
see our impact on the 
environment as well as PR for 
the area. Both programs give us 
a great PR boost for the water 
ways that we manage. 

We can't handle all of these sites 
on our own.  The CRP allows 
more data to be collected 
throughout the state

This opportunity has provided 
growth for TRIES through 
funding, training and education 
programs. Through the CRP, one 
of our Lab Technicians is now the 
Lab QAO and survey field 
assistant for our sites. Also, this 
program allows us to recruit 
Graduate Students to be trained 
in SWQM procedure and assist in 
CRP sites. That experience can 
help prepare them for a future in 
water quality monitoring. 

How do you feel the Clean 
Rivers Program benefits from 
your monitoring efforts?

Monitors under contract to H‐
GAC. Their monitoring schedule 
is dependent upon H‐GAC's 
needs.

HCPC is one of the partners with 
the capability to access the sites 
in the Houston Ship Channel, San 
Jacinto River, Clear Lake 
waterways, and side bays and 
provide data from the water 
bodies that benefit the group as 
a whole .

By having access to the data that 
is collected.

Professional monitoring and lab 
analysis with data collected in 
urban streams; over the past 
several years, provides extensive 
background data and changes 
observed over long periods of 
time along with seasonal effects

I believe they benefit by having 
an agency that manages 
waterways in the area and know 
these waterways very well. They 
also benefit by the SJRA 
providing the equipment and 
man power to provide 
professionally trained monitors 
to test these waterways. 

Our combined aquatics and 
analytical lab facilities provide 
rapid assessment of water 
parameters. This allows us to 
provide all reports in a timely 
manner, and strengthen CRP 
data. Furthermore, our northern 
location reduces the previous 
travel load of other HGAC 
partners, and our capabilities 
allow for more sampling efforts 
in our area, if needed.
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Question Environmental Institute of 
Houston | UH 

(EIH)
Answers provided verbally at 

2020 CMM

Harris County Pollution 
Control
(HCPC)

Houston Drinking Water 
Operations

HDW

Houston‐Galveston Area 
Council 
(H‐GAC)

City of Houston Health and 
Human Services

(HHD)

San Jacinto 
River Authority

(SJRA)

Texas Commission on 
Environmental Quality Region 

12
(TCEQ R12) TRIES

How does participation in the 
Clean Rivers Program benefit 
your agency?

Monitors under contract to H‐
GAC. Their monitoring schedule 
is dependent upon H‐GAC's 
needs.

Participation allows us to 
monitor the impact on the 
overall water quality for the 
parameters that we currently 
provide data to CRP for 
monitoring purposes. It is our 
goal to obtain clean water to 
allow recreation and enjoyment 
of our waterways.

Streamlining with other partners 
and filling the gaps with other 
partners. QAQC, and 
standardization of monitoring 
procedures. Training.

Collaboration and sharing of 
information regarding sites, 
parameters, frequency; avoids 
overlap of sampling locations; we 
appreciate the guidance and 
feedback from other professional 
monitoring agencies

For Lake Conroe, it gives the 
opportunity to monitor the water 
quality in the reservoir and share 
the cost with someone else. 
Being able to see the water 
quality benefits the SJRA on 
several different levels. First it 
gives the ability to look at what 
the quality of water is and how 
that will effect the running of our 
water plant on the Lake Conroe. 
It also gives us a chance to see 
where there might be a possible 
problem with pollution in the 
reservoir and point us in the 
right direction for mitigation. 
Lake Woodlands this program 
benefits us by seeing the impacts 
before and below two of our 
waste water plants. It helps to 
see our impact on the 
environment as well as PR for 
the area. Both programs give us 
a great PR boost for the water 
ways that we manage. 

We can't handle all of these sites 
on our own.  The CRP allows 
more data to be collected 
throughout the state

This opportunity has provided 
growth for TRIES through 
funding, training and education 
programs. Through the CRP, one 
of our Lab Technicians is now the 
Lab QAO and survey field 
assistant for our sites. Also, this 
program allows us to recruit 
Graduate Students to be trained 
in SWQM procedure and assist in 
CRP sites. That experience can 
help prepare them for a future in 
water quality monitoring. 

How do you feel the Clean 
Rivers Program benefits from 
your monitoring efforts?

Monitors under contract to H‐
GAC. Their monitoring schedule 
is dependent upon H‐GAC's 
needs.

HCPC is one of the partners with 
the capability to access the sites 
in the Houston Ship Channel, San 
Jacinto River, Clear Lake 
waterways, and side bays and 
provide data from the water 
bodies that benefit the group as 
a whole .

By having access to the data that 
is collected.

Professional monitoring and lab 
analysis with data collected in 
urban streams; over the past 
several years, provides extensive 
background data and changes 
observed over long periods of 
time along with seasonal effects

I believe they benefit by having 
an agency that manages 
waterways in the area and know 
these waterways very well. They 
also benefit by the SJRA 
providing the equipment and 
man power to provide 
professionally trained monitors 
to test these waterways. 

Our combined aquatics and 
analytical lab facilities provide 
rapid assessment of water 
parameters. This allows us to 
provide all reports in a timely 
manner, and strengthen CRP 
data. Furthermore, our northern 
location reduces the previous 
travel load of other HGAC 
partners, and our capabilities 
allow for more sampling efforts 
in our area, if needed.
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Question Environmental Institute of 
Houston | UH 

(EIH)
Answers provided verbally at 

2020 CMM

Harris County Pollution 
Control
(HCPC)

Houston Drinking Water 
Operations

HDW

Houston‐Galveston Area 
Council 
(H‐GAC)

City of Houston Health and 
Human Services

(HHD)

San Jacinto 
River Authority

(SJRA)

Texas Commission on 
Environmental Quality Region 

12
(TCEQ R12) TRIES

Are there any monitoring 
activities that you are currently 
performing that you would like 
to discontinue (locations, 
parameters, frequency, etc.)? If 
so, why?

No. No. Not at this time. All sites seem to be beneficial to 
the SJRA and to the CRP. Metals 
in the Woodlands

We don't want to, but due to 
diminishment of staff, we will 
need to drop some sites.  We will 
assess what we were capable of 
at the end of FY20 to determine 
how many and which sites will be 
dropped for FY21

We are very satisfied with our 
current monitoring parameters 
and frequency. There have been 
two SLOCs of concern, 11236 and 
14242, but we have been in 
constant communication with 
HGAC about this. For SLOC 14242‐
East San Jac @ I‐69, the freeway 
is undergoing construction. SE1 
(Oct 2019) was impeded due to 
block of access; however we 
found new access for SE2 in (Jan 
2020). We collected water 
samples but not able to measure 
flow; TRIES wants to reassess in 
SE3 (now May 2020) and is 
willing to continue sampling at 
SLOC 14242 as long as it remains 
accessible. In previous years it 
has been difficult to get flow 
measurements at SLOC 11236; 
new survey crew is going to 
reassess feasibility with flow‐
boat when SE3 occurs.  

Are there any monitoring 
activities that you are not 
currently performing that you 
would like to add (locations, 
parameters, frequency, etc.)? If 
so, why?

We would be interested in 
possibly adding a parameter for 
PCB sample collection and 
analysis. This would give us a 
better indication of the water 
quality for the sites and locations 
in the waterways that we 
monitor.

Interested in adding sites from 
the Trinity River due to 
expansion of their drinking water 
facilities and interbasin transfer. 
Both Luce Bayou and Trinity 
River. Luce Bayou is part of Lake 
Houston. For monitoring on the 
Trinity, will need to contact 
Trinity River Authority about 
sampling in their basin.

TCEQ would be interested in 
profile data (quarterly at 
minimum), particularly from the 
site downstream from Luce 
Bayou.

Not at this time. I would like to add flow 
monitoring to the Woodlands 
sampling at the creek sites.

VOCs, SVOCs, PFAS, and 
organics.  Would like to get 
background data that can be 
used for comparison after 
adverse events.  Frequency of at 
least once per year, preferably 
twice, in areas that are heavily 
industrial and areas that are 
relatively undisturbed

Not at this time. 
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HDW
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Council 
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City of Houston Health and 
Human Services

(HHD)

San Jacinto 
River Authority

(SJRA)

Texas Commission on 
Environmental Quality Region 

12
(TCEQ R12) TRIES

Are there any monitoring 
activities that you are currently 
performing that you would like 
to discontinue (locations, 
parameters, frequency, etc.)? If 
so, why?

No. No. Not at this time. All sites seem to be beneficial to 
the SJRA and to the CRP. Metals 
in the Woodlands

We don't want to, but due to 
diminishment of staff, we will 
need to drop some sites.  We will 
assess what we were capable of 
at the end of FY20 to determine 
how many and which sites will be 
dropped for FY21

We are very satisfied with our 
current monitoring parameters 
and frequency. There have been 
two SLOCs of concern, 11236 and 
14242, but we have been in 
constant communication with 
HGAC about this. For SLOC 14242‐
East San Jac @ I‐69, the freeway 
is undergoing construction. SE1 
(Oct 2019) was impeded due to 
block of access; however we 
found new access for SE2 in (Jan 
2020). We collected water 
samples but not able to measure 
flow; TRIES wants to reassess in 
SE3 (now May 2020) and is 
willing to continue sampling at 
SLOC 14242 as long as it remains 
accessible. In previous years it 
has been difficult to get flow 
measurements at SLOC 11236; 
new survey crew is going to 
reassess feasibility with flow‐
boat when SE3 occurs.  

Are there any monitoring 
activities that you are not 
currently performing that you 
would like to add (locations, 
parameters, frequency, etc.)? If 
so, why?

We would be interested in 
possibly adding a parameter for 
PCB sample collection and 
analysis. This would give us a 
better indication of the water 
quality for the sites and locations 
in the waterways that we 
monitor.

Interested in adding sites from 
the Trinity River due to 
expansion of their drinking water 
facilities and interbasin transfer. 
Both Luce Bayou and Trinity 
River. Luce Bayou is part of Lake 
Houston. For monitoring on the 
Trinity, will need to contact 
Trinity River Authority about 
sampling in their basin.

TCEQ would be interested in 
profile data (quarterly at 
minimum), particularly from the 
site downstream from Luce 
Bayou.

Not at this time. I would like to add flow 
monitoring to the Woodlands 
sampling at the creek sites.

VOCs, SVOCs, PFAS, and 
organics.  Would like to get 
background data that can be 
used for comparison after 
adverse events.  Frequency of at 
least once per year, preferably 
twice, in areas that are heavily 
industrial and areas that are 
relatively undisturbed

Not at this time. 
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Council 
(H‐GAC)

City of Houston Health and 
Human Services

(HHD)

San Jacinto 
River Authority

(SJRA)

Texas Commission on 
Environmental Quality Region 

12
(TCEQ R12) TRIES

What parameters (bacteria, 
nitrogen, phosphorus, total 
suspended solids, etc.) are your 
agency most interested in, and 
why?

Monitors under contract to H‐
GAC. Their monitoring schedule 
is dependent upon H‐GAC's 
needs.

We would continue to look at 
results from all of the 
parameters that we currently 
provide data to CRP for. This 
gives us an indication of the 
water quality for the sites and 
locations in the waterways that 
we monitor.

Bacteria, nutrients, turbidity After getting a few years worth 
of recent data, may want to 
discontinue monitoring on upper 
portion of Lake Creek. Would like 
to collect Chlorophyll, but cost 
prohibitive.

Bacteria and dissolved oxygen as 
the most significant indicators of 
surface water quality

It would be nice to go back to 
sampling Chlorophyll and TKN at 
all sites.

All of them.   Our interests align with the CRP 
monitoring. Now that we have 
several years of data to compare, 
our short‐term interests are in 
tracking any fluctuations in 
parameters that could suggest an 
environmental change. 

What changes do you anticipate 
in your agency's monitoring 
program in the next year? 5 
years? 10 years?

Monitors under contract to H‐
GAC. Their monitoring schedule 
is dependent upon H‐GAC's 
needs.

HCPC anticipates increasing our 
capacity to be able to increase 
our sampling sites and 
parameters. We are purchasing a 
new boat and lab 
instrumentation to be able to 
increase our workload over the 
next 5 to 10 years.

Sourcewater protection is also 
looking at groundwater. 

Continue monitoring in areas 
where there are not other 
monitoring entities. Looking at 
getting other agencies and local 
entities as partners (such as 
Walker County, Pearland, etc.)

Staffing changes and cross‐
trainings

None Anticipate scaling back number 
of sample sites based on lack of 
TCEQ staff assigned to SWQM

The TRIES Analytical Laboratory 
will be undergoing location 
change on the SHSU campus. We 
feel this will help strengthen our 
monitoring program over the 
next 5 years. This will allow the 
analytical lab to streamline their 
program, improve assay 
capabilities and expand its 
services to the community. 

Are there any changes you'd like 
to see in the way H‐GAC 
operates its Clean Rivers 
Program activities?

No Not at this time. No. The CRP training by EIH was 
extremely beneficial to our staff. 
We would like to see the training 
held occasionally as needed or 
maybe 1‐2 years. We 
appreciated the opportunity to 
have new staff attend the event.

No Not at this time. 

Are there any equipment or 
training needs that would help 
your agency better implement 
your monitoring program?

The purchase of an additional 
IDEXX Sealer for the 
microbiology samples.

Training for depth profiles. Jessie and Kendall are interested 
in the Flow Tracker 2, which 
would require training. Increased 
maintenance costs on some of 
the older sondes mean that we 
may need to upgrade to newer 
equipment in the next year or 
two.

We are planning to purchase at 
least one new monitoring 
instrument and would like to 
discuss with H‐GAC their 
thoughts on preferred 
equipment as its been a while 
since our last purchase of 
monitoring equipment

We would need flow equipment 
if we are going to do flow. We 
would always take a new fancy 
YSI as well if all had extras. 

Training on new equipment, such 
as Flowtracker 2

HGAC provided SWQM Water 
Monitoring training to the new 
Field and Lab QAOs in February 
2020. In FY19, we acquired a flow 
boat and the new survey team 
wants to try it at SLOC 11236 
where flow measurements have 
been limited. Our team is 
comfortable and successful with 
using a Marsh McBirney to 
measure flow. However, if access 
to a flowmeter becomes 
available, it would streamline our 
flow portion.

Please provide any additional 
comments or suggestions.

N/A No. Thank you Keep up the good work and have 
a good day. 

We are very appreciative of the 
advice and training offered by 
HGAC. It eased the transition 
process of the new Field QAO & 
Data Manager and Lab QAO.
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Question Environmental Institute of 
Houston | UH 

(EIH)
Answers provided verbally at 

2020 CMM

Harris County Pollution 
Control
(HCPC)

Houston Drinking Water 
Operations

HDW

Houston‐Galveston Area 
Council 
(H‐GAC)

City of Houston Health and 
Human Services

(HHD)

San Jacinto 
River Authority

(SJRA)

Texas Commission on 
Environmental Quality Region 

12
(TCEQ R12) TRIES

What parameters (bacteria, 
nitrogen, phosphorus, total 
suspended solids, etc.) are your 
agency most interested in, and 
why?

Monitors under contract to H‐
GAC. Their monitoring schedule 
is dependent upon H‐GAC's 
needs.

We would continue to look at 
results from all of the 
parameters that we currently 
provide data to CRP for. This 
gives us an indication of the 
water quality for the sites and 
locations in the waterways that 
we monitor.

Bacteria, nutrients, turbidity After getting a few years worth 
of recent data, may want to 
discontinue monitoring on upper 
portion of Lake Creek. Would like 
to collect Chlorophyll, but cost 
prohibitive.

Bacteria and dissolved oxygen as 
the most significant indicators of 
surface water quality

It would be nice to go back to 
sampling Chlorophyll and TKN at 
all sites.

All of them.   Our interests align with the CRP 
monitoring. Now that we have 
several years of data to compare, 
our short‐term interests are in 
tracking any fluctuations in 
parameters that could suggest an 
environmental change. 

What changes do you anticipate 
in your agency's monitoring 
program in the next year? 5 
years? 10 years?

Monitors under contract to H‐
GAC. Their monitoring schedule 
is dependent upon H‐GAC's 
needs.

HCPC anticipates increasing our 
capacity to be able to increase 
our sampling sites and 
parameters. We are purchasing a 
new boat and lab 
instrumentation to be able to 
increase our workload over the 
next 5 to 10 years.

Sourcewater protection is also 
looking at groundwater. 

Continue monitoring in areas 
where there are not other 
monitoring entities. Looking at 
getting other agencies and local 
entities as partners (such as 
Walker County, Pearland, etc.)

Staffing changes and cross‐
trainings

None Anticipate scaling back number 
of sample sites based on lack of 
TCEQ staff assigned to SWQM

The TRIES Analytical Laboratory 
will be undergoing location 
change on the SHSU campus. We 
feel this will help strengthen our 
monitoring program over the 
next 5 years. This will allow the 
analytical lab to streamline their 
program, improve assay 
capabilities and expand its 
services to the community. 

Are there any changes you'd like 
to see in the way H‐GAC 
operates its Clean Rivers 
Program activities?

No Not at this time. No. The CRP training by EIH was 
extremely beneficial to our staff. 
We would like to see the training 
held occasionally as needed or 
maybe 1‐2 years. We 
appreciated the opportunity to 
have new staff attend the event.

No Not at this time. 

Are there any equipment or 
training needs that would help 
your agency better implement 
your monitoring program?

The purchase of an additional 
IDEXX Sealer for the 
microbiology samples.

Training for depth profiles. Jessie and Kendall are interested 
in the Flow Tracker 2, which 
would require training. Increased 
maintenance costs on some of 
the older sondes mean that we 
may need to upgrade to newer 
equipment in the next year or 
two.

We are planning to purchase at 
least one new monitoring 
instrument and would like to 
discuss with H‐GAC their 
thoughts on preferred 
equipment as its been a while 
since our last purchase of 
monitoring equipment

We would need flow equipment 
if we are going to do flow. We 
would always take a new fancy 
YSI as well if all had extras. 

Training on new equipment, such 
as Flowtracker 2

HGAC provided SWQM Water 
Monitoring training to the new 
Field and Lab QAOs in February 
2020. In FY19, we acquired a flow 
boat and the new survey team 
wants to try it at SLOC 11236 
where flow measurements have 
been limited. Our team is 
comfortable and successful with 
using a Marsh McBirney to 
measure flow. However, if access 
to a flowmeter becomes 
available, it would streamline our 
flow portion.

Please provide any additional 
comments or suggestions.

N/A No. Thank you Keep up the good work and have 
a good day. 

We are very appreciative of the 
advice and training offered by 
HGAC. It eased the transition 
process of the new Field QAO & 
Data Manager and Lab QAO.
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