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CHAPTER 1
INTRODUCTION

Pur pose

This publication serves as a comprehensive source of information on procedures for
monitoring surface water quality in Texas. These procedures on surface water quality
monitoring (SWQM) are generated and used by the SWQM Program of the Texas
Commission on Environmental Quality. The purpose of this document isto help ensure
that these procedures are standardized across the state and between the TCEQ’ s regional
offices and the various internal and external monitoring programs that submit water
guality datato the TCEQ. The detailed procedures outlined in this manual also help
ensure that sampling precision, accuracy, representativeness, comparability and
completeness of the data are achieved and documented. Ensuring the comparability

of data between various entities is a primary quality objective of the SWQM Program.

The procedures in this manual are to be used by all surface water quality data collection
programs within the TCEQ unless a program’ s data-collection activities are specificaly
covered by a separate Quality Assurance Project Plan. In addition to TCEQ water quality
programs, the procedures in this manual are also used by the Texas Clean Rivers Program
partner agencies and other contractors collecting water quality data for the TCEQ.
Working together, these programs gather the data our state needs to ensure the quality

of surface water in Texas.

SWQM and Clean Rivers Programs

The SWQM Program and the CRP alow for an integrated evaluation of physical,
chemical, and biological characteristics of aquatic systems in relation to human health
concerns, ecological conditions, and designated uses. In order to balance the needs of
multiple programs, monitoring is divided among the following categories:

®  routine monitoring

m  special-project monitoring

®  permit-support monitoring

m  systematic watershed monitoring

See Chapter 2 for details on these categories.

How SWQM ProceduresAre Used

The guidelines outlined in SMQM Procedures are important because they document the
guality-assurance procedures that must be used to demonstrate that SWQM data collected
by monitoring personnel are of known and comparable quality across the state.

The SWQM Program and the CRP are the programs primarily responsible for the
collection of datathat accurately describe the physical, chemical, and biological
characteristics of state waters. Data collected as part of the statewide monitoring
program and for special projects are used to achieve the following goals:
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Characterize existing water quality and emerging problems.
Define long-term trends.
Determine compliance with water quality standards.

Describe seasonal variation and frequency of occurrence of selected water quality
constituents.

®  Produce the Sate of Texas Integrated Report, which is required by Sections 305(b)
and 303(d) of the federal Clean Water Act. This assessment enables the public, local
governments, state agencies, the Texas Legislature, the U.S. Environmental
Protection Agency, and Congress to make decisions about water quality management.

Legal Authority

Texas law requires monitoring personnel who collect and analyze water samples for the
SWQM Program to follow procedures outlined in two TCEQ manuals on SWQM. The
ruleisin Title 30 of the Texas Administrative Code (TAC), Section 307.9.

Thisrevision to Volume 1 of the manual is to be used with the companion publication,
Surface Water Quality Monitoring Procedures, Volume 2: Methods for Collecting and
Analyzing Biological Assemblage and Habitat Data (TCEQ publication RG-416).

Contact I nformation

For questions or comments about this manual or SWQM, you can contact the SWQM
Program at the TCEQ. A list of substantive changes to this manual will be proposed and
discussed, as needed, at the TCEQ' s annual SWQM workshop.

Y ou can reach the SWQM Team in the following ways—

By email: swgm@tceq.texas.gov
By mail: SWQM Program, MC 234
TCEQ
PO Box 13087
Austin TX 78711-3087
By fax: 512-239-4410
On the Web: Go to <www.tceq.texas.gov/watergquality/monitoring>

Getting Resour ces

Volumes 1 and 2 of the SMQM Procedures are available both in print and electronically.
To order aprinted copy, call TCEQ Publications at 512-239-0028, or fax your request to
512-239-4488. These manuals and other SWQM publications and resources, including
those that are referenced later in this document can be found at the TCEQ website (see
Appendix A).

Introduction 1-2 August 2012


www.tceq.texas.gov/waterquality/monitoring
mailto:swqm@tceq.texas.gov

CHAPTER 2
GENERAL MONITORING GUIDELINES

Monitoring Categories

The SWQM Program and the CRP facilitate an integrated evaluation of physical,
chemical, and biological characteristics of aquatic systemsin relation to human-health
concerns, ecological conditions, and designated uses. In order to balance the needs of
multiple programs, monitoring is divided into the following categories:

®  routine monitoring

m  special-project monitoring
®  permit-support monitoring
m  systematic monitoring

Routine Monitoring

The routine-monitoring network collects physicochemical, biological, and hydrological
data at varying frequencies from most of the 367 classified stream, reservoir, and estuary
segments across Texas, as well as the Gulf of Mexico. Smaller unclassified water bodies
are also monitored to evaluate and define water quality and to respond to perceived risk
for pollution. This monitoring is also conducted on impaired water bodies that do not
support the water quality standards.

®m  Monitoring should continue for at least two years.

m  For al streams, quarterly monitoring is preferred; monitoring at least twice ayear is
required. Quarterly monitoring consists of four seasonal monitoring events (winter,
spring, summer, and fall). Samples collected twice ayear should include both
summer and winter, representing both warm and cool seasons.

®m  Routine monitoring includes, at a minimum:

o field measurements—dissolved oxygen (DO), pH, specific conductance,
temperature, Secchi depth

e conventiona chemica parameter samples (for example, nutrients, chlorophyll a,
chloride, sulfate)

e bacterial measurements
o flow measurements (or flow obtained from a USGS or an IBWC gauge)
®  Routine monitoring may include the following (generally performed at least twice
per year):
e aquatic-life monitoring (ALM)
e routine monitoring for toxics (metals or organics) in water or sediment
e routine 24-hour measurements
e monitoring at representative sites in each ecoregion (“ecoregion monitoring”)

®  Routine monitoring does not include:
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Refer to “Depth of Field Measurements” for guidelines on deployment depths.

The placement of the instrument is specific to each sample location. Remember, the
main goal is to place the instrument in a location that will best represent conditions of
that water body. Avoid backwater areas, stagnant pools, shallow areas, or areas near the
bank. Where possible, place instruments away from the bank in flowing water.

Due to the varied conditions encountered in Texas, the following are general guidelines.
In general, suspend instruments from cables or chains attached to a bridge piling, or over
a hanging tree or some other structure that will allow their suspension at the correct
depth. To protect the instrument from damage, place it in a guard (usually a piece of PVC
pipe slightly larger than the instrument) with slits or holes that allow water to flow
through. Avoid laying instruments on soft stream bottoms where sediment can interfere
with the probes. Cinder blocks, boulders, or other stable objects can be used to position
an instrument off the bottom in cases where there is no overhanging structure or the
bottom is soft (see Figure 3.2).

Deep streams, reservoirs, and bays. Deploy instruments in the mixed surface layer.
Determine the location of that layer by taking profile measurements (refer to “Vertical
Profile Depth™).

Deploy a multiprobe instrument between a depth of 0.3 m (from the surface) and half the
depth of the mixed surface layer. For example, if the mixed surface layer is 3 m deep,
deploy the instrument between 0.3 m and 1.5 m. This is only required when the water
body is stratified.

Figure 3.2. Deploying an instrument for 24-hour monitoring.

For additional information on the mixed surface layer see the most recent revision of the
TCEQ’s Guidance for Assessing and Reporting Surface Water Quality in Texas (see
Appendix A).

Suspend instruments from buoys, pilings, or structures that allow their placement at
the correct depth. In pools, reservoirs, bays, or estuaries, sample the central water mass,
rather than side channels, backwater areas, or shallow areas near the bank.
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m  Secchi tube (optional)
®  measuring tape (metric)

Procedures for Sampling

Measure Secchi-disk transparency directly in the water body wherever conditions allow.
The Secchi disk should be clean, weighted and suspended on a metric-calibrated chain,
wire, or Dacron line (not nylon or cotton because stretching may cause erroneous
readings). A standard Secchi disk is 20cm in diameter and divided into four sections
alternating black and white (see Figure 3.3). Another option is to attach the Secchi disk to
a PVC pole calibrated in metric units. A Secchi disk mounted on a pole is beneficial for
stations affected by wind and waves that make reading a traditional Secchi disk difficult.
Record the Secchi-disk transparency in meters. Remove sunglasses before making a
measurement.

Normal Turbidity
Following are procedures for measuring Secchi-disk transparency under normal
conditions:

m Lower the Secchi disk vertically in a location shielded from direct sunlight. Glare
from the water’s surface will affect the accuracy of the measurement. Don’t wear
sunglasses.

m  Slowly lower the disk until it disappears from view. The viewer should maintain an
eye level of less than 2 meters above the water’s surface. Note the depth from the
surface at which the disk disappears from view.

m Slowly raise the disk until it becomes visible. Note the depth at which the disk
reappears.

m  Compute the average (mean) of the two depths noted and record the value in the field
logbook. The recorded average value is the Secchi-disk transparency.

High Turbidity
(Muddy Water)
To measure Secchi-disk transparency in highly turbid water:

m If necessary, use a bucket to measure Secchi-disk transparency in streams with very
high turbidity and high velocity. Fill the bucket from the centroid of flow, being
careful not to disturb the substrate.

' > Secchi
--l—mpth

Figure 3.3. Secchi disk (Ministry of the Environment, Ontario, Canada, 2003).
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m  Follow the steps above for measuring the Secchi-disk depth within 30 seconds after
raising the filled bucket from the water surface. If the solids settle resuspend by
stirring and then quickly take the measurement.

m  Record Secchi-disk transparency measurements in meters to two significant figures.

Low Turbidity
(Clear Water)
To measure Secchi-disk transparency under very clear water with low turbidity:

m Some bodies of water will be so clear and shallow that it will not be possible to lower
the Secchi disk until it disappears from view.

m  Measure and record the depth at the deepest point accessible.
m  Report Secchi-disk transparency as greater than the deepest depth measured.

Example of low turbidity: South Fork Rocky Creek is a small (< 1 ft*/s flow) clear stream.
The stream in the vicinity of the sampling site is less than 1 meter deep and the bottom is
clearly visible everywhere. However, a pool is located in the stream next to a bridge. The
maximum depth of the pool is 2.6 meters, at which depth the Secchi disk is still visible.
Therefore, Secchi-disk transparency for South Fork Rocky Creek is recorded as > 2.6 m.

Secchi Tube

Stream transparency can be measured with either a Secchi disk or Secchi tube. The tube
varies in length and is made of narrow clear plastic, with a release valve at the bottom
(see Figure 3.4). The bottom end of the tube has a small Secchi-disk symbol. The
standard dimensions of a Secchi tube for SWQM in Texas are 120 cm long x 4 cm

in diameter.

1. Fill the tube with sample water just until the image at the bottom of the tube is no
longer visible when looking directly through the water column at the image—having
taken care to take readings in open but shaded conditions. Avoid direct sunlight by
turning your back to the sun. Remove sunglasses before making a measurement.

2. Look down into the tube and release water through the valve until the symbol is just
visible.

3. Read the turbidity on the column at the bottom of the meniscus (bottom of the curve
in the water surface).

4. Record the depth of the water in meters. If the symbol is visible when the tube is full,
the transparency reading is greater than 0.60 meters (see Figure 3.4).

Figure 3.4. Secchi tube.
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Stream Habitats

Flood Plain

Avoid areas with
irregular flow

N7,

k :

areas

Prefe‘”fred Ioéﬁ{?

- Bottom free of large obstructions
-> Similar depth across the stream width

Cross-section

Figure 3.5. Selecting a stream reach.

m  Find an even streambed free of large rocks, weeds, and protruding obstructions that
create turbulence. Flow should be uniform and free of eddies, dead water near banks,
excessive turbulence, and aquatic vegetation.

m  Avoid measuring flow in areas with back eddies. However, this cannot always be
avoided. Measure the negative flows in areas with back eddies. Include these negative
values in the final flow calculation.

2. Recording Flow Data

Record the following information on a flow measurement form:

the station location and 1D

the date

the time the measurement is initiated and ended

the names of persons measuring flow

the total stream width and the width of each measurement section

m the midpoint, section depth, and flow velocity for each cross-section

See Tables 3.3 to 3.5 for examples of completed flow-measurement forms. See Table 3.6
for a blank form.

3. Cross-Section Profile

Stretch the measuring tape across the stream at right angles to the direction of flow. When
an electronic flow meter is used, the tape does not have to be exactly perpendicular to the
bank (direction of flow). If necessary, on smaller, low-flow streams, the cross-section can
be modified—Dby building dikes to cut off dead water and shallow flows and removing
rocks, weeds, and debris in the reach of stream 1 to 2 meters upstream from the
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measurement cross-section. After modifying a streambed, allow the flow to stabilize
before starting the measurement.

4. Measuring the Stream Width
Measure and record the stream width between the points where the tape is stretched
(water’s edge to water’s edge). See Figure 3.6.

5. Determining the Number of Flow Cross-Sections

Determine the spacing and location of flow measurement cross-sections. Some judgment
is required, depending on the shape of the streambed. Measurements must represent the
velocity within the cross-section. Fewer measurements are needed if the stream banks are
straight, the depth nearly constant, the bottom free of large obstructions, and the flow
homogeneous over a large section. Flow-measurement sections should be of equal width,
unless an obstacle or other obstruction prevents an accurate velocity measurement at that
point. No single cross-section should have more than 10 percent of the total flow.
Take the majority of flow measurements in cross-sections of equal width; they will be a
constant value in the flow calculation.

Stream width less than 5 feet. If the stream width is less than 5 feet, cross-section widths
are 0.5 ft. See Table 3.5.

Stream width greater than 5 feet but less than or equal to 10 feet. If the stream is wider
than 5 ft, the minimum number of cross-sections is 10.

Stream width greater than 10 feet. If the stream is wider than 10 ft, the preferred number
of cross-sections is 20 to 30.

Note: Figures 3.6 through 3.15 illustrate an example using a stream that is 10 feet wide.

6. Determining the Midpoint of the Cross-Section
Divide the cross-section width in half to find the midpoint of the cross-section (see
Figure 3.7).

Stretch a measuring tape across the width of

Left Bank Lz =t Right Bank

| Total Stream Width= 10%t |

[ww ]
T T O T O OO
—
Left Bank/Right Bank Orientation is :
determined by facing downstream. The tape is markedin 0.10 foot g
increments. ——
1

Figure 3.6. Measuring the stream width.
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Left Bank Right Bank

| Total StreamWidth =10t |

oon | [ ton | [ zon | [ zon |[ aon | [ son |[ eon |[ 7on | [ son |[ son |[ 1001 |
T T T T T ”l][”i!”][l]l”‘][lll]”][lH]l”[lll”l“lll]”l[lH] T O T T T T T T

<[ <[ < < | < <[ <[ e e < |

7

8.5t

[ 0.5; ] 1.§5n | Z.ESfl | 3.;“ ] 4.;n | [ ;.sn ] G.ESI‘! |

| 15t Mid-point ‘ Each subsecquent mid-pointis 1.0ft fromthe
precedingmid-point; 0.50 + 1.0ft = 1.5ft;
0.5+1.5=2.5ft, 0.5+2.5=3.5t...

Figure 3.7. Determining the midpoint of the cross-section.

7. Determining the Cross-Section Depth
Using a top-setting wading rod measure the depth at the midpoint of the first cross-
section and record to the nearest 0.01 ft. See Figure 3.8.

Measure the total depth at each cross-section with the depth gauge rod. Each single
mark represents 0.10 ft; each double mark, 0.50 ft; and each triple mark, 1.00 ft (see

Figure 3.9).

8. Adjusting the Sensor Depth at a Cross-Section
Adjust the position of the sensor to the correct depth at each midpoint. The top setting
wading rod is designed so the user to can easily set the sensor at 20, 60, and 80 percent

of the total depth. See Figure 3.10.

Left Bank ‘ Measure the depth at the midpoint of each cross-section ‘ | Right Bank |

| TotalStreamWidth=10ft |

[o.0¢ | [nos | [2ofr | [[soor |[ wonr | [ 500 |[ ecorr |[ 708 | [ s0pr H 9.0t |[ 10.0fr
[T

Depth=1.4 ft

Depth=2.7 ft
Measured Water Depths

Figure 3.8. Measuring the depth at each midpoint.

For depths <2.5 feet. If the depth is 2.5 ft or less, only one velocity measurement is
required at each cross-section. To set the sensor at 60 percent of the depth, simply line up
the foot scale on the sliding rod with the tenth scale, located at the top of the depth gauge
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m 80 percent of the depth. To set the sensor at 80 percent of the depth, divide the total
depth by two. For example, the total depth is 2.7 ft and the rod is set at 1.35 ft (2.7/2).
Line up the 1 on the sliding rod between the 3 and 4 on the tenths scale (Figure 3.12).
Take a velocity measurement. The average of the two velocity measurements is used in
the flow calculation.

’ Water Depth = 1.4 ft ‘

Button thatreleases and
| — holds the sliding rod.

-t

0
8 -
Adjust the sliding rod so the 6 1:|
“1” foot mark lines up with the 4 "—{ 1ft
“4” on the tenths scale. 2
[+]
3 — -
- The Sliding Rod has lines

marked in feet (O to 8 ft)

This sets the sensor at
60 percent of the total
depth

| lY)

4

The velocity measured is used in
the flow calculation.

Figure 3.11. Setting the flow sensor at depths < 2.5 feet.

\ \
Water Depth = 2.7 ft

fiw.) fiw.) _é
o 2.7x2ft=5.41t

-

-
O ® o

] The sliding rod is set at 5.4 l:l
feet = 20 percent of the total

depth

on

- | 27/2ft=1351t -

8.
6
4
2
10
- ‘ -
1 The sliding rod is setat 1.35
i feet = 80 percent of the total
i depth i
The average of the two
velocities measured is used in
5 the flow calculation. H
I ‘ ‘ ! 4

Figure 3.12. Setting the flow sensor at depths > 2.5 feet.

| I
| S

100

9. Measuring Velocity
To measure velocity:

m  Position the flow sensor at the midpoint of the cross-section as described above in
“Adjusting the Sensor Depth at a Cross-Section” (see also Figure 3.13). Measure and
record the velocity and depth. While measuring velocity with an electronic flow meter,
keep the wading rod vertical and the flow sensor perpendicular to the tape, rather than
perpendicular to the flow.
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Guidelines for Using a SonTek FlowTracker (Acoustic

Doppler Velocimeter)

This section summarizes the use of the SonTek FlowTracker for flow measurement.
While this section provides information on the basic use of this instrument it does not
contain the level of detail found in the FlowTracker Handheld ADV® Operation Manual.
Periodically, check the SonTek Web site for manual and firmware upgrades (see
Appendix A). If using a similar instrument (e.g., the OTT Hydrometry Acoustic Digital
Current Meter) refer to the manufacturer’s operations manual. Follow the flow-
measurement method described in that manual.

Under appropriate conditions the FlowTracker can be used in place of electronic and
mechanical flow meters; it is also mounted on a top-setting wading rod. The same
procedures outlined for use with electronic or mechanical flow meters apply to the
FlowTracker. The main difference is that the FlowTracker records all of the data and
calculates the flow.

Note: When using the FlowTracker in saltwater, a sacrificial zinc anode should be
installed on the probe for corrosion protection.

Follow steps 1 through 9 in the preceding section, “Procedures for Measuring Flow.”

In brief, the flow-measurement site should be within a relatively straight reach. The
streambed should be relatively uniform, with few boulders, and free of debris and heavy
aquatic growth. The flow should be relatively uniform and free of eddies, slack water, and
excessive turbulence.

The stream width is measured and divided into the appropriate number of cross-sections.
For detailed information on the cross-section profile, see the preceding sections
“Measuring the Stream Width,” “Determining the Number of Flow Cross-Sections,”
“Determining the Midpoint of the Cross-Section,” “Determining the Cross-Section
Depth,” and “Adjusting the Sensor Depth at a Cross-Section.”

Getting Started with the Equipment

Hold the On/Off key for “1”” second. This will display the firmware version and the
current date and time from the internal clock (see Figure 3.17). Press Enter to display
the Main Menu.

FlowTracker 2.3
J0E1 81, 81 BR:0[0 2%
Press DBricer Key
For Main Menu

Figure 3.17. Start-up screen.

Important note: Always return to the Main Menu before turning the system off to ensure
all data are properly saved.

Setup Parameters Menu
For more detailed instructions, see the FlowTracker operations manual, Section 2.4,
“Setup Parameters Menu.”
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From the Main Menu, press “1” to access the Setup Parameters Menu, which contains the
parameters that determine how the FlowTracker collects data. These parameters are
generally set once and do not need to be reset with each use (see Figure 3.18).

Main Menu
1: Setup Parameters
2: System Functions
3: Start Data Run

Figure 3.18. Main Menu screen.

Units
The output needs to be in English units. To set the units to English, press “1” from the
Setup Parameters Menu and then press “1.”

Average Time

The average time (Avg Time) specifies the amount of data to be collected at each cross-
section (Figure 3.18). Average time is specified in 1-second intervals from 10 to 100
seconds. Measure the velocity for a minimum of 40 seconds at each cross-section. Press
“2” from the Setup Parameters Menu and set the Avg Time by typing in “40” seconds.

1: Units (English)
2: Avg Time (40 s)
3: Mode (Discharge)
ENTER: More Options

Figure 3.19. Setup parameters—Average Time and Discharge Mode screen.

Data-Collection Mode

The Mode option determines the procedure for collecting at a series of cross-sections.
Flow is measured in the discharge mode. To set the Data-Collection Mode, press “3”
from the Setup Parameters Menu and press “1” for Discharge Mode (Figure 3.19).
Discharge Mode allows a sequence of measurements needed to calculated streamflow
(Figure 3.20).

Loc, Loc, Loc, Loc, Loc, Loe; Locg Loc; Loeg Loc, Loc, Loc; Locy,
. W, W, W, W, W W, W, W, W, W, W, w
™~ > > > > > > > > > > AR
\I:Deg_ Dep, | Dep, | Dep, | Dep; | Depg | Dep, | Dep; | Dep, | Dep,, D?//
Ar
rea, \l L Area,,
—— YT Area,,
T~ YT Area, ppom el ’
Area, Area, Area, SR Area, M€

Station Location = Loc;,

Station Water Depth = Dep;

Station Width = W, = (Loc,, - Loc))/2 + (Loc, - Loc,,)/2
Station Area = Area, = W, * Dep,

Mean Station Velocity =V,

Station Discharge = Q, = Area, * V,

Total Discharge = Sum(Q,)

Figure 3.20. Streamflow-measurement method.
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Salinity
Since salinity affects the speed of sound, FlowTracker uses a constant to measure
velocity. Freshwater has a salinity of “0,” which is the default salinity-parameter setting.

System Functions Menu

The System Functions menu provides access to items that should be checked periodically,
but are not directly related to data collection. To view the menu, press “2” on the Main
Menu screen (see Figure 3.17). For additional information, refer to the FlowTracker
operation manual, Section 2.5. Figure 3.21 gives a list of system functions.

lsWieyw DeEits Tils 7:Auto QC Test

2 -"RPocoede s Skhadbbs 8:Show Config
3:Format Recorder 9:5et System Clock
==l or Enit=r=lUsEs DERBssitl= il Finl=cs —Meime:

4:Temperature Data

T EESitiEEEy [DEIEE

6:Raw Velocity Data
0O=Exit or Enter=More

Figure 3.21. System Function screens.

Starting Data Collection in the Discharge Mode
The following steps describe the data collection sequence in Discharge Mode. For more
detailed information, refer to the FlowTracker operation manual, Section 5.3.

1. Venting the Handheld Controller

The FlowTracker is completely sealed, which can cause problems. Changes in
temperature or barometric pressure can result in a difference between the device’s internal
pressure and atmospheric pressure that can affect the keypad and operating system. To
avoid those problems, the handheld controller must be vented before every data-
collection run.

To vent the keypad, loosen the small silver cap next to the communication cable. The
pressure will equalize in a few seconds. When finished, tighten the cap. When storing or
shipping a handheld controller, leave the silver cap loose to let the system acclimate to
pressure changes.

Keypad
For detailed information on the keypad functions, refer to the FlowTracker operation
manual, Section 2.2. Figure 3.22 depicts the keypad for Firmware version 3.0 or higher.

Figure 3.22. FlowTracker keypad.
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2. Entering the Data File Name

From the Main Menu, press “3” to Start Data Run. This will display the Data File Name
menu. Press “1” to enter a file name. This is required. The file, a maximum of 8
characters, can be either letters or numbers. For example, use the Station ID 13208 (see
Figure 3.23).

Data File Name
1l: Name (none)
2: Extension (none)
9: Accept name

Figure 3.23. Data File Name menu.

To enter a number, simply type it. To enter a letter, type the number on the key pad and
use the ABC+ and ABC- keys to scroll through the alphabet (see Figure 3.22). After the
letter is displayed, type any number to enter the next letter and continue to use the ABC
keys. Press Enter to complete the file name, which will appear in parentheses on the
screen. Press “9” to Accept Name when ready to start data collection. The next screen will
display starting gauge information.

3. Staff and Gauge Height

A menu allowing for entry of staff and gauge height will be displayed after you have
entered the data file name. Staff and gauge height values can be entered by pressing “1”
and “4,” respectively (see Figure 3.24). These values are used to document the data set
but have no effect on operation; they are optional. When ready, press Next Station

to continue.

: Staff Ht 0.00
: Gauge Ht 0.00
: Rated Q 0.00

1
4
7
Next Stn When Ready

Figure 3.24. Staff and Gauge Height menu.

4. Set the Starting Edge

Next, set the starting-edge information. When Next Station is pressed in the previous step
the Starting Edge screen will be displayed (Figure 3.25). On the keypad (Figure 3.22),
press the Set Location key to set the starting edge of the water, Loc (see Figure 3.22). This
is usually zero and will also be station zero (Stn 0). Press the Set Depth key to set the
starting edge of the water depth, Dep, also usually zero. Next, press either the LEW or
REW key.

The LEW (left edge of water) and REW (right edge of water) keys are used to specify the
starting or ending edge of the water. LEW and REW are used to document the data set
and have no impact on calculations. Do not press Measure at Station 0, the starting edge.
When done, press Next Station to continue. The starting-edge information is complete.

5. Set Location
The next screen (Figure 3.26) will allow entry of the station information. Press Set
Location to set the first station location, Loc 1. The first location (Loc 1, Stn 1) will be

Field Measurements 3-35 August 2012



the midpoint of the first cross-section and is based on the stream width and the number of
flow cross-sections. See above, “Determining the Number of Flow Cross-Sections” and
“Determining the Midpoint of the Cross-Section.” For example, if the cross-section width
is 1.0 ft and the midpoint of the cross-section is 0.5 ft, set the first location (Loc 1, Stn 1)
at 0.5 ft.

Starting Edge
Loc 0.00 Dep 0.00
LEW CF 1.00

Next/Prev Stn Key

Figure 3.25. Starting Edge screen.

6. Set Depth

Press Set Depth to set the water depth. Input the depth of the water column of Stn 1 as
measured with the top-setting wading rod, then press Enter. See above, “Determining the
Cross-Section Depth,” for additional information.

Stn 1 Mthd .6éD
Loc 0.00 Dep 0.00
MDep .6D

Press Meas

Figure 3.26. Set Location screen.

7. Method Selection

After pressing Set Depth, you must select a method for determining velocity. The
FlowTracker allows you to choose among several methods. These two methods are
described above in “Methods for Measuring Flow.”

m The single-point method measures velocity at 60 percent of the total depth, Mthd .6D.
This method used when the water depth at a cross-section is less than 2.5 ft.

m The two-point method measures the velocity at 20 and 80 percent of the total depth,
Mthd 2/8. The method needs to be changed when the depth at a cross-section is
greater than 2.5 ft. When this method is used, the system requires two measurements
before advancing to the next station.

m  Once a method is selected, it will be retained by the system unless changed by
the user.

For information on using the top-setting wading rod to set the correct sensor depth, see
above, “Adjusting the Sensor Depth.”

On the keypad (Figure 3.22), scroll through the methods using the Toggle Method+ and
Toggle Method- keys. The method selected will appear on the Station Information screen
(Figure 3.25). Keep in mind that the method will need to be switched between Mthd .6D
to Mthd 2/8 when the depth is greater or less than 2.5 ft.

8. Measuring Velocity
After correctly setting the station information and setting the probe at the correct depth,
press Measure to start the collection of water velocity data.
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may decrease the FlowTracker’s ability to measure velocity. When out of range, the user
should modify the probe placement or stream conditions to improve values prior to
accepting the measurement. If corrective action does not improve the indicator value, the
user may look for a more suitable location for flow measurement and start over, or accept
the values if no better option is available.

File: SITE100.002 File: SITE100.002
Mode: DISCHARGE TotalQ: 15.653 cfs
2002/06/20 10:02:03 RatedQ: 16.200 cfs
9=Exit or Enter=More 9=Exit or Enter=More
Num Stations 27 Wwidth 23.0 ft

Mean V 1.43 ft/s Area 47.3 ft"2

Max V 2.21 ft/s Max Depth 2.50 ft
9=Exit or Enter=More 9=Exit or Enter=More

Mean SNR 16.5 dB

Mean oV 0.05 ft/s
Boundary BEST
9=Exit or Enter=More

Figure 3.27. Final Discharge Measurement screens.

The first QC indicator, associated with the position of the flow sensor relative to the
direction of streamflow, is Flow Angle. The ideal measurement occurs when the flow is
perpendicular to the measuring tape. A flow angle measurement of 0° means the flow is
perpendicular; any angle less than 20° will yield reliable results. Try to position the probe
perpendicular to the measuring tape. Keep in mind that a flow angle < 20° may not
always be possible (Figure 3.28).

Graduated Tag Line
Primary Flow
Y Direction
L e eeeememee g APling
Probe .--7 Volume

Coordinate System
Pin
Figure 3.28. FlowTracker probe orientation relative to streamflow.

While a measurement is being made, an updating display shows the velocity and signal-
to-noise ratio (SNR) (Figure 3.29). For best operating conditions the SNR should be
greater than 10 decibels. The FlowTracker will display a warning at the end of the
measurement if the SNR is less than 4 dB. A low SNR indicates a lack of suspended
material in the water. A low SNR can be improved by stirring the sediment upstream of
the flow-measurement point.
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Loc 2.00 MDep .6D
Vel (ft/s) 0.00
SNR (dB) 0.0
Time (sec) 19

Figure 3.29. Updating-display screen.

When the velocity measurement is complete, a summary of velocity and quality control
data is displayed (see Figure 3.30). In addition to SNR and Flow Angle a standard error
of velocity (aV) is calculated as an accuracy measure of the velocity data, based on the
variability of individual velocities measured during the averaging time.

Vel 2.25 oV 0.04

Ang 5° SNR 15.1
Spikes 0 Bnd BEST
1: Accept 2: Repeat

Figure 3.30. Velocity and QC Data screen.

Boundary adjustment or Boundary QC is an indicator of interference from underwater
objects. The FlowTracker works best away from underwater obstructions. Select a site
free of large objects. The FlowTracker records changes required to avoid acoustic
interference as Boundary QC or Bnd (see Figure 3.30). Boundary QC describes the effect
(if any) of boundary adjustments on the system’s performance—automatically determined
by the FlowTracker and quantitatively reported as (0) Best, (1) Good, (2) Fair, or (3)
Poor. The most common are Best and Good. If Boundary QC is Fair or Poor, attempt to
move away from any instream obstruction.

Spikes are unusually high velocity measurements compared to the average, usually the
result of large particles or bubbles. A spike measurement is determined automatically and
filtered from the data set by the FlowTracker. The number of spikes, typically 0 or 1, is
displayed on the Velocity and QC Data Screen (see Figure 3.30).

For more details, refer to Section 1.4 of the FlowTracker operations manual.

FlowTracker Software

Software is used to start programs for all major FlowTracker functions. The most
commonly used applications are SonUtils for downloading data and FlowTracker for
viewing binary data. Instructions on downloading data using FlowTracker software are
provided below. The user may refer to the FlowTracker operations manual for guidance
regarding SonUtils. For more details, see Sections 6.0 to 6.4 of the manual. Links to the
FlowTracker user manuals are available in the software.

Downloading Data Files
To download data files:

m Connect the power-communication cable from the FlowTracker to COML1 of the PC.

m Itis not necessary to turn the FlowTracker on manually (using the keypad) to
download data via the PC; however, batteries must be installed.
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m Start the FlowTracker software by clicking on the desktop icon or via Start |
Programs | SonTek Software | FlowTracker.

m From the FlowTracker Main Screen (Figure 3.31), click the Connect to a
FlowTracker icon to establish communication with the FlowTracker and retrieve the
recorder directory. Establishing the connection may take a few minutes. Once the
device is connected, the keypad will display “FlowTracker Under External Control.”

m Use the Recorder button to locate the file to be downloaded from the FlowTracker,
and browse to the location on the PC (Download File Directory Location ) where you
want to save the file (*.WAD). The Recorder becomes available once the PC is
successfully connected to a FlowTracker.

m  Select one or more files from the download recorder directory (see Figure 3. 31).

m Click Download to retrieve the files from the FlowTracker and download them to the
PC. The downloaded files will have the file extension *.WAD.

For detailed instructions, see Section 6.4 of the FlowTracker operation manual.

All the tools you need to work with the FlowTracker.

Select one of these actions:

Open a FlowTracker file

2

Open many FlowTracker files/folders

The current export settings are:
W Show Discharge Summary Report
¥ Export ASCII Discharge file (DIS)
W Export ASCII Contral file (CTL)
[ Export ASCII Summary file (SUM)
W Export ASCII Data file (DAT)
¥ Export FlowPack file (FPX)
¥ Put Headers on ASCII files

Q-Ccnnect to & FlowTracker

To download data and run diagnostics

D’”Prc ram Settings
IZ- uality Control Settings

u/’ Show User's Manual

! Showe Technical Manual

@' Show Quick Start

~!,J About FlowTracker

E& English =

A Y5 Environmenlal Campany

Figure 3.31. FlowTracker main screen.

Field Measurements 3-40 August 2012



View Data Reports

FlowTracker files are recorded in a compact binary format. To assess these reports
FlowTracker software is used to view the information in the *.WAD file. After
downloading data from the FlowTracker open the *.WAD file using the following steps:

m Start the FlowTracker software by clicking on the desktop icon or via Start |
Programs | SonTek Software | FlowTracker.

m From the FlowTracker main menu, click the Program Settings button to specify
output in English Units and the file download directory—typically the Same
Directory as Data File (see Figure 3.32). Specifying the directory is optional, and
only used if you intend to download to the same directory every time.

m Click the Open a FlowTracker File button to navigate to the * WAD file. Click Open
once the file is selected.

m  Once selected and opened, the * WAD file will load in a few moments.

M Propram . Settines v,
_— 0PRSS eI RS

™ English Units
* Metric Units

1+ Export files to the same directory as the data file
" Export files to fixed directory: | Cii\SonData Browse

Select an image file that will be used as the logo in the report header
Note: Images are recommended to be no more than 500 pixels wide by 100 pixels high.

Select Language |English ﬂ

Ok Cancel

Figure 3.32. FlowExporter options window.

m FlowTracker processes information in the *.\WAD file and generates various output
reports;
o Discharge Measurement Summary (see Figure 3.33)
o Quality Control Summary (see Figures 3.34)

m  All output reports can be loaded onto the screen. It is possible to copy and paste the
report information into Notepad or Excel. You may also print or save the reports as
a PDF for your records.

m Press Disconnect when finished.

m For more detailed instructions, refer to Section 6.5 of the FlowTracker
operation manual.
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Data Retention
The downloaded files are saved for QA purposes under the same retention schedule
specified for other field data records. Make a note of the file names in the field record for

that sampling.

Discharge Measurement Summary

%

Date Generated: Fri Aug 25 2006

File Information Site Details
File Mame DemoData.ward Site Name
Start Date and Time 2001/08/15 12:58:16 Operator(s)
System Information Units (Metric Units)
Sensor Type FlowTracker | | Distance m Category
Serlal # P63 Welocity mfs Accuracy 1.0%  1.0%)
CPU Firmware Version 20 Area m~2 Depth 0.1%, 1.2%)
195 Discharge mo3s Velocity T 05% 1.6%
Width 0.1% 0.1%
Summary Methad 1.6% -
Averagng Int. 40 # Stations 25
Start Edge LEW Total Width 73,762 # Stations
Mean ShR 24308 Totdl Area 31111 Dvetall
Mean Termp 27.12°C Mean Depth 0.422
Disch. Equation Mid-Section  Mean Velocity 0.2783
Total Discharge 8.6585

Measurement Results

St | Clock | Loc | Method | Depth | %Dep | MeasD | Vel CorrFact | Mean¥ | Area | Flow %0
0 12:58)  3.05) None  0.000 0.0 0.000  0.0000 1.00 0.0000, 0.000 0.0000 0.0f
1 6.10) 0.6  0.186 0.6 0074 0.2264 1.00] 0.2264) 0567 0.1263 1.5
2| 9.14| 0.6 0.305 0.6 0.122]  0.2748 1.00 02746 0929 0.2553 2.9
3 12.19 0.6 0433 0.6 0173  0.3781 1.00 _0.3781] 1319  0.4988 5.3
4 15.24| 0.6 0.518 0.6 0.207  0.4307 1.00, 0.4307 1.579 0.6801 7.9
5 18.29 0.6 ﬂ.ﬂ' 0.6 019 0.4748 1.00] 0.4748 149 07101 8.2
& 21.34 0.6  0.515 0.6 0.206 0.3789 1.000 03789 1570 0.5%49 6.9
7 24.38 06  0.619) 0.6 0.247| 0.2571 1,00 0.2571] 1886 0.4848 5.6
8 27.43 0.6 0710 0.6 0.284  0.2429 1.00]  0.2479 2.164  0.5257 6.1
9 30,48 0.6 0.680 0.6 0272  0.2553 1.00] 0.2553 2072 0.5289 6.1

10 33.53 0.6 0.671 0.6 0268  0.2436) 1.00]  0.2436 2,044 0.4978 5.7
L] 36.58) 06 0.640) 0.6 0256/ 0.2644 1.00] 0.2644] 1951 0.5158 6.0|
12] 39.62 0.6 0.607 0.6 0243 0.3181 1.00] 0.3151 1.849 0.5880 6.3
13] 42,67 0.6 0.509 0.6 0204 0.3704 1.00] 0.3704] 1551 0.5747 6.8
14 13:14] 45.72 0.6  0.451) 0.6 0,180,  0.3675 1,00, 0.367s| 1,375 0.50S3 5.8
15 13:15) 48.77| 06 0.372 0.6 01499  0.3421 100 0.3421] 1.133 0.3877] 4.5
16| 13:16] 51.62 0.6 0.317 0.6 0.127] 0.2935 1.00, 0.2935 0.966 0.2635 3.3
17| 13:18] 54.8§] 0.6 0.271 0.6 0,108 0.2303 1.00 0.2303 0,827 0.1904 2.2
18 57.91 0.6  0.256| 0.6 0.102,  0.1952 1,00, 0.1952 0.780 0.1523 1.8
19 60.96 0.6 0.259 0.6 0104 0.1314 1.00| 0.1314 0.789 0.1037 1.2]
20 &4.01| 0.6 0.293 0.6 0.117, 0.1193 1.00 0.1193 0.852 0.1064 1.2}
21| 67.06 0.6 0.351 0.6 0,140 0.119% 1.00 0,119 1,068 0.1278 1.5
22| 13:23 70.10| 0.6 0.421) 0.6 0.168  0.1147 1.00, 0.1147 1.282 0.1470 1.7
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Figure 3.33. Discharge Measurement Summary report.
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Figure 3.34. Quality Control Summary report.
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Portable Cutthroat Flume

A portable stainless steel cutthroat flume can be used to measure flow in very narrow and
shallow streams where flow meters are not effective (see Figure 3.35). In general, this
method channels all of the flow through the flume and a measurement is made from a
staff gauge. The staff gauge value is converted to a flow value (ft*/s) using a cutthroat-
flume table (see Table 3.7). A cutthroat flume is used in situations where the expected
flow is less than 2 ft*/s and the maximum flow through the flume is 0.74 ft. The throat

of the flume can be adjusted to widths of 1, 2, 4, or 8 in depending on the expected flow.
For routine monitoring, the 2 in and 4 in widths are generally the most appropriate (see
Figure 3.35).
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Figure 3.36. Top view of the cutthroat flume (Baski, Inc.).

Cutthroat-Flume Method
m Find an area where all of the streamflow can be diverted through the flume neck.

m Set the flume firmly on the stream bottom. Make sure the flume is level from side to
side and front to back.

Use a bubble level to determine if the instrument is level on the stream bottom.

Extend the 19-inch wing walls out as far as possible blocking any flow (see
Figure 3.36).
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Supply) or a more inexpensive T-post from any hardware or farm supply store. Place the
gauge on a permanent structure, such as a tree or piling in the water or on the bank (see
Figure 3.37). The staff gauge must be placed in an area with laminar flow. Avoid
backwater areas, eddy pools, and areas with uneven flow (riffles).

It is best to establish the gauge during low-water conditions so the zero point can be
located on the bottom of the streambed, or at the lowest expected flow. If flow falls below
the zero point, it is possible to estimate the distance to the water surface below the zero
point with a ruler, and graph negative numbers. Once the staff gauge is installed, take a
minimum of four instantaneous flow measurements according to SWQM procedures. The
water depth on the established staff gauge (gauge height) must be recorded each time an
instantaneous flow measurement is made. By plotting four to 10 instantaneous flow
values (along the y-axis) versus gauge height (x-axis), a flow chart or rating curve can be
developed. The rating curve allows instantaneous flow to be determined by simply
reading the gauge height and identifying the associated instantaneous-flow value from the
curve (Figures 3.38, 3.39).

Figure 3.37. Staff gauge.

Enter data into Excel where it can be graphed after several different flow measurements
have been taken. Figure 3.38 is an example of a site where the gauge was established
during low flow and then a subsequent measurement was made when the stream became
intermittent with perennial pool-flow severity.

The two graphs in Figures 3.38 and 3.39 were created in Excel using the “scatter plot
with smoothed line” option. In order to have the line drawn between the individual points,
it is necessary to hide all the staff-gauge readings (for example, in Figure 3.38, 0.3 to 0.8)
that do not have instantaneous flow values associated with them. These values can be
reinserted by clicking on the x-axis, then right-clicking the mouse and choosing “format
axis,” then “scale.”

Once a flow graph has become established at a site, it is possible to get an accurate flow
estimate on a given day without actually measuring flow. The estimate is made by getting
a staff gauge reading and interpolating flow from the graph. The most accurate flow
estimates are those that fall between the lowest and highest measured flow values. It is
possible to extrapolate the graph beyond the last measurement, but note that, once flow
goes beyond bank-full stage, the graph changes character and the estimates are less
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accurate. Flow graphs work best at sites with similar left and right bank angles. They
do not work well at locations with low bank angles (for example, less than 20°).

Note: Every rating curve is unique. Some remain very stable over time while others
change. For example, high flow events may alter upstream channel characteristics. After
several readings fail to fall on the curve, it may be time to revise the rating curve by
dropping some older readings.

Flow values determined based on rating curves derived from four to 10 instantaneous
flow measurements are reported as flow estimates (parameter code 74069). By
establishing a staff-gauge using a larger number of instantaneous flow measurements (for
example, 10 to 20) and calculating a statistically significant regression, it is possible to
report a flow value based on gauge height as a measured value (parameter code 00061).

Flow Graph: Neches @ SH294
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Figure 3.38. Staff gauge established at low flow.
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IDEXX.

Water Microbiclogy Products & Services

Home > Water Microbiolagy

Certificates of Quality Request Form

To receive a certificate of quality for any of our water products, simply select the product from the list below, enter the lot
number and click the Request Certificate button. To speak with a representative, see our contact information.

=indicates required field.

Select Product™

WW120SBST-20, VESSELS WIS
00 VESSEL!

T AND S5, 20PK - 92-09220-00
'ST AND S8, 200PK - 98-09221-00
0, VESSELS W/ST 20 PACK - 88-08202-00
VW1205T-200 120ML WESSEL WISTA 200-PACK - 8-05158-00
WW1505SB-200, VESSELS B, 200 PK - 98-14073-00
VW1S0SBET-200,VESSELS B AND ST, ZO0OPK - 88-08222-00
VWW2S05B-100, 290 ML VESSEL W/O NA, 100PK - §8-14289-00
WV290SBST-100, 290 ML VESSEL W/NA 100-PK - 38-09583-00

[=]

=]

Enter Lot Number=

KF0O07

Request Cel

Figure4.1. IDEXX Certificates of Quality Request Form.

IDEXX Laboratories, Inc.
Quality Control Certificate
290ml Sterile Vessels Certificate with Sodium Thiosulfate

Product and Company Contact Information

88-08568-00 [J 98-14268-00
W\/290SBST-100 \W2308B-100

Part Number
Product Catalog No.

Lot Number KFOO07

16 November 2013
1-207-556-4436
1-800-321-0207 (USICan)
00-800-4339-8111 (Europe)
IDEXX Laboratories, Inc
One IDEXX Drive
‘Westbrook, ME 04092 USA

Expiration Date

Technical Support Inquiries E-mail. water@idexx.com

Manufacturer

Fax: 1-207-556-4630
www.idexx.com/water

Physical Properties

1. Fill Line Accuracy Lot has been tested using the gravimetric methed. The 100 ml, 200

mi and 250 mi fill lines are accurate to within + 2.0%

Lot has been subjected to gamma irradiation

In accordance with ISO 11137-02, post-iradiated product has a
minimum sterility assurance level (SAL) of 107

Absence of nicks, scraiches, and cracks

98-09588-00: Lot is able to neutralize 250 mi of 10 ppm chlorine
sclution

96-14269-00: Does not contain sodium thiosulfate

Result: Negative

2. Steriliy

3. Appearance
4. Sedium Thiosulfate Content

5. Fluorescence Test

Quality Assurance Approval

All relevant documentation has been reviewed for completenass and accuracy

IDEXX Quality Assurance Signature o £ aass

Date_Oi Decewfer 7o

j——
s
LABORATORIES

frm-ENV-027 G CO# 052893 Effective Date: 08/30/2010

Figure4.2. IDEXX Quality-Control Certificate.
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analysis but in general aminimum of 50 mL isrequired. Discard any used filters. The
syringes may be reused if cleaned following appropriate protocols.

Sample Containers and Volumes

Sample containers should be new, unused, clean polyethylene containers or glass jars or
used laboratory cleaned containers. Prior to sample collection, collectors should rinse
containers three times with ambient water and discard water away from the sample
location. However, new, unused containers or those cleaned in alaboratory may be used
without rinsing. Y ou must remain consistent with whichever method is chosen. See
Table 5.2 for suggested sample containers and volumes.

Note: If using cubitainers, do not inflate them by blowing into them.

Routine conventional parameters require at least three containers. Routine parameters
require one unpreserved sample (alkalinity, chloride, sulfate, fluoride, nitrate + nitrite,
TSS, and VSS), one preserved sample (ammonia, TKN, TOC, TP), and one unpreserved
for chlorophyll a. Collect the chlorophyll a sample in a wide-mouth amber container or
place the container in an amber-colored plastic bag.

GD/X

Figure5.1. Whatman GD/X syringe filter and filtration apparatus.

Container L abdl

Label each container with enough information to allow the lab to associate the sample
with the request for analysis tag or chain of custody; key sample information includes
identifiers such as Sation ID#, Sample Tag |D#, preservative, sample date, and station
description.
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Figure 5.2. Collecting a dissolved-metals sample with a TCEQ Clean Metals Kit.

Look for ways to reduce the number of sample handling steps. Thisis not generally an
issue when collecting a sample with a peristaltic pump, tubing, and a 0.45 u cartridge
filter. A large volume of water can be processed quickly filling sample containers directly
from the water body.

However, using a 60 mL syringe requires multiple stepsto fill the syringe and filter
sampl e to obtain the appropriate volume. The potential for introducing unwanted
contaminantsis high. An efficient way to reduce the number of sample handling stepsis
to use alarger laboratory-prepared container to collect the sample. An empty blank water
container can be used to collect the ambient water sample. This supplies alarge volume
of sample allowing the entire filtering process to be done inside the clean area. Refer to
“TCEQ Houston Laboratory Clean Metals Kit—Sampling Procedure,” below, for
additional information on this collection method.

Metals-in-Water Collection Procedures

Metal s sampling procedures are based on EPA Method 1669 (EPA 1996). The following
section outlines sample collection using the traditional EPA Method 1669—peristaltic
pump, tubing, and cartridge filter.

Total-Metals Sample

At the site DH opens the outer, dirty bag holding the total-metals sample bottle while
avoiding contact with the clean inner bag (if present). CH opensthe inner bag (if present)
and pulls out the sample bottle. CH does not touch anything but the sample bottle, the
cap, and the water being sampled. CH opens the bottle, making sure not to lay the cap on
any surface while off the bottle.

For atotal-metals sample, fill the container directly from awater body or from a
precleaned sampl e collection device. To reduce contamination, containers can befilled
and capped under the surface of the water. Allow enough space for the addition of acid.
Samples are preserved by the laboratory performing the analysis. CH places the container
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CHAPTER 6
COLLECTING SEDIMENT SAMPLES
Sediment Samples

Sediment chemistry samples can give information both on trends in contaminant loading
and on the potential for adverse effects on sediment and aquatic biota. The evaluation of
sediment concerns depends on the site and the way in which the sediment is collected. In
order to compare samples over time and from site to site, samples must be collected
consistently and from representative sites.

Characteristics of Sediment

Many of the chemical constituents of concern are adsorbed onto fine particles. An
objectivein collecting a sediment sampleis to obtain recently deposited fine sediment
(see Figure 6.1A). Fine sediment generally consists of a mixture of silt, clay, and some
sand. Avoid hard clay, bank deposits, gravel, sand, and disturbed or filled areas (see
Figure 6.1B). Any sediment that resists being scooped with a dredge is probably not fine,
recently deposited material.

A. Fine sediment .

256 mm
and up BOULDERS

64-256 mm COBEBLES
2-64 mm PEBBLES
0.0625-2 mm SAND  -oee

0.002-0.0625 mm SILT T4

0.002 mm
and smaller LAY

Figure 6.1. Sediment characteristics.

Characteristics of an Ideal Site

In streams and rivers, choose a sampling site with lower hydrologic energy, such as the
inner (depositional) side of a bend or eddy where the water movement may be slower.
Quiescent areas are conducive to the settling of finer materials. Reservoirs and estuaries
are depositional environments where finding a suitable siteis generally not a problem.
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Sediment is often difficult to collect in streams with sandy, hard clay, and bedrock
bottoms.

If asuitable site for collecting sediments cannot be found at a station, sampling personnel
should consider collecting at a more representative location, or attempt to reschedule the
sample collection. It is recommended that sites where samples are difficult to collect be
eliminated from the routine sample schedule.

Selecting the Appropriate Sediment Type for Analysis

Sediment will vary from site to site and can vary between samplings at a particular site.

Streams and rivers. Sediment collection in flowing streams is often a challenge. In
areas of frequent scouring, there may not be sufficient sediment for collection during
or after periods of high flow. Sediment collection during these times may prove
unsuccessful and may have to be rescheduled. It isimportant to collect sediment
from depositional areas.

When the suspended load in rivers and streams precipitates due to reduction of velocity,
most of the resulting sediment will be fresh. In such instances, the entire bite from the
dredge subsample may be used. More often than not a dredge does not function very well
in smaller streams. In these cases, sediment may have to be collected into a pan (or ajar
for volatile organics) using a Teflon scoop or other suitable collection device, such asa
Ponar dredge.

Reservoirs and estuaries. In areas where very little scouring normally occurs, such asin
estuaries and reservoirs, the sediment will be vertically stratified. In reservoirs and
estuaries, sediment is generally consolidated enough to be emptied into aflat, prerinsed
plastic or Teflon pan as acubical block of mud. Vertical stratification can then be
observed. Typically, there may be light brown silt on top, followed by a gray aerobic zone
overlying atypically black anaerobic layer. Because the thickness of these layersis
variable, it isdifficult to prescribe a certain thickness representing “recent deposits’ to be
sampled. Only the aerobic layer is sampled, because this zone represents more recent
deposits and is where most of the benthic infaunalive. If the sediment does not have an
aerobic zone, collect thetop 2 cm for analysis. If the aerobic zone is deeper than 5 cm,
collect the sample for analysis from the top 5 cm to obtain the most recently deposited
sediments (see Figure 6.2). Three or more grabs are composited for the sediment sample.

If aerobic layer is > 5 cm, If there is no aerobic layer,
collect only the top 5 cm. collect only the top 2 cm.

Figure 6.2. Typical sediment stratification.

Required Equipment

Basic sediment sampling equipment consists of either an Ekman or a Ponar dredge
(see Figure 6.3), aplastic or Teflon pan or bucket, Teflon or stainless steel scoops, and
500 mL glassjars with Teflon lids for metals, organics, and conventionals (detergent
washed and DI rinsed). See Chapter 9 for the list of basic SWQM equipment.
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A. Ekman dredge

B. Ponar dredge

Figure 6.3. Sediment dredges.
General Collection Procedure

Collect sediment samples after the water samples. Submit sediment samples for metals
and organics in separate pre-cleaned glass jars. Acid-rinsed jars (for metals) and solvent-
rinsed jars (for organics) are not required.

After choosing an appropriate site, collect the sample using the following procedure:
After setting the dredge in the open position, slowly lower it to the bottom, disturbing
the substrate as little as possible. The ideaisto lower the dredge at arate that allows for
an even grab of sediment without it coming out of the dredge. Adjust this method as
necessary to accommodate the type of sediment at a site. Retrieve the closed dredge at
amoderate speed (less than 2 ft/s). Upon retrieval, examine the grab to ensure that the
sediment surface is undisturbed.

Things to consider when collecting sediment samples with a dredge:

®m  The mud surface must not be pressing out of the top of the sampler. If it is, lower the
dredge more slowly.

m  Overlying water must not be leaking out along the sides of the sediment in the dredge.
This ensures that the surface sediment is not washed out.

m  Sediment surface must be flat and level in the sampler. If it is not level, the dredge has
tilted over before closing.

m  Thewater overlying the sediment in the dredge must be very gently decanted by
slightly tipping the dredge with the lid closed until the water runs out the top.
Decanting should remove all of the overlying water but not the surface sediments.

The laboratory reports the percentage of water for the sample. Overlying water is not
included in the sample container. The sample should contain as little water as possible
and must not have more water than sediment.

m  Empty the sampleinto a pan (see Figure 6.4A). Examine the sediment for depth of
penetration, color, thickness of top aerobic zone, and texture (see Figure 6.4B).
Record these observations in the logbook.

m  For estuarine and reservoir samples—collect the top aerobic zone (up to 5 cm) from
at least three subsamples and composite in a pan (see Figure 6.5).
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Collecting Metal, Semivolatile, or Pesticide Samples

Make sure the sample volume is adequate, but the containers do not need to be filled to
the top. Seal the jars with the Teflon liner in the lid. Thereis no need to eliminate head
spacein thejar, as“no head space” applies only to volatile organics. If semivolatiles are
requested, use only glass, Teflon, or metal itemsto collect samples; plastic equipment can
contaminate a sample. See Table A7.3 of the SWQM Program QAPP for alist of methods
used to analyze sediment (see Appendix A).

Sediment Conventionals

Sediment conventionals—including grain-size analysis, total organic carbon, and percent
solids (moisture content)—are always requested with samples for both organics and
metals samples. They are extremely important in determining the availability of metals
and organics in sediment. The collection method is the same as for metals, semivolatile
organics, and pesticides.

Volatile Organicsin Sediment

For volatile organics, sediment collection slightly differsin order to reduce the release
of volatiles. Composite the grabs by transferring an equal portion of successive grabs
(at least three) to the sample containers with a clean Teflon or stainless steel scoop.
Distribute each grab to the sample containers in a different sequence—rotating the order
in which sediment is added to the jars.

First add to Jar 1, 2, then 3. Next start with Jar 2, 3, and 1, and so on until the jars are
filled. This method is used when volatile organics are to be run on asample. Fill each
container to thetop, leaving no head space, and seal the jars with the Teflon liner in
the lid. “No head space” means that sediment must be to the lip of the jar. Compositing a
samplein apan or bucket may release volatiles from the sediment. Try not to transfer
rocks, large leaves, or sticksinto the container. To reduce handling of avolatile organic
sample, sediment can be taken directly from the dredge (see Figure 6.6).

Figure 6.6. Collecting a sample directly from the dredge.

Sediment samples with high water content will settle leaving alayer of water on top. A
sample with no head space in the field may arrive with a half inch or more of water on

Collecting Sediment Samples 6-5 August 2012





































































Before calibration, rinse the sensors twice with DI water.
Use the rubber cap to cover the calibration cup and shake vigoroudly.

Rinse at |east twice with the chosen standard solution and dispose of the solution.

Fill the calibration cup, covering the DO sensor, with the calibration standard and
allow the sensor to stabilize (see Figure 8.1).

In Series 3 sondes, check for air bubbles that may have become trapped in the
conductivity cell block. Remove bubblesif present.

Record theinitial specific conductance value, value of standard, and temperature of
the calibration standard in the calibration log.

Using the four Function Keys under the LCD Screen, select Setup/Cal, Calibrate, and
then Sonde.

Use the arrow keys to scroll through the MiniSonde menu options.

Scroll to SoCond: pS'ecm (or JoCond: mS/cm); Press Select.

Use the arrow keys to move the cursor left or right to enter the conductivity standard

concentration. Press Select to select the appropriate number. Enter the appropriate
concentration, and press Done.

|
" ' —
—— =
L] I—
— 8 &
1. Remove Sensor Guard. 2. Attach the 3. Unscrew and remove 4.  Fill the Calibration Cup
Calibration Cup. the cap from the half-full with deionized

Calibration Cup. water.

[
[] —
. 0
T T - T
5. Place the Cap on the 6. Shake the Sondeto 7. In asimilar manner, 8. Complets the
Calibration Cup. make sure each sensor rinse the sensaors twice calibration.
is free from with a small portion of
contaminants that might the calibration standard,

alter the calibration each time discarding the
standard. Repeat rinse.
several imes.

Figure 8.1. Standard setup for calibrating Hydrolab sondes.
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Figure 8.2. Water-saturated-air calibration of the LDO sensor: (1) calibration cup, (2)
filling calibration cup, (3) putting sonde in cup, (4) screwing calibration cup to sonde.

m Usethe arrow keysto move the cursor left or right to enter the absolute BP. Select the
appropriate number, then press Done.

m The messages Calibration Successful, Press any key should appear. Select any
function key to remove the message.

m Select Go Back and confirm the reading for DO percent saturation from the display
screen. The value should be at or near 100 percent.

m Record the value calibrated to in the calibration log. For Hydrolab instruments the
value is 100 percent, indicating oxygen saturation referenced to the uncorrected BP
input by the user.

Air-Saturated-Water Calibration

Note: It isimportant to maintain temperature stability during calibration. Keep the sonde
out of direct sunlight and away from any other source of heat that may influence the
temperature in the cup during calibration. It is also important that the end of the LDO
sensor cap and the temperature sensor are at the same temperature during calibration. If
the temperature in the cup changes more than 0.5°C during calibration, recalibration is
recommended.

In order to retain calibration accuracy between multiple uses, it is best to store the sensor
fully immersed in water at all times. At minimum, make sure the storage cap has at least
10 mL of water and is sealed to prevent evaporation.

To calibrate the sensor using air-saturated water:
m When calibrating in air-saturated-water, immerse the temperature sensor in water.

m Cadlibrate the sensor using temperature-stabilized, air-saturated water. In alaboratory
environment, fill a container with water from afaucet or decanted from an opened
water bottle and alow it to equilibrate for at least 12 hours. Air-saturate the water in a
temperature-stabilized container, using an air stone that injects air into the well-mixed
water bath. Continuous use of compressed air can lead to super-saturation of oxygen in
the water bath. To minimize this effect, turn off the air purge prior to final calibration.
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Stirrer
Every two monthsor once every 15 field trips

For 4000 Series, Surveyor 2, and Series 3 Stirrers

Lift theimpeller off its post. Thoroughly clean all lubricant, dirt, and debris from the
impeller and the post. Reapply avery small amount of silicon grease to the tip and replace
theimpeller on its post. Test the stirrer’s performance; if sluggish, wipe away excess
silicon grease from the impeller post and retest.

For Series 4, 4a, and 5 Sondes and Quanta Transmitters

Remove the screw that holds the impeller in place. Inspect the impeller—it should move
very freely on the screw. If thereis any resistance, clean the bore in the impeller using the
screw. Replace theimpeller if it should show extreme wear.

Test the screw for straightness by laying it on a desktop and gently pushing it. A straight
screw should roll in acircle without any noticeable wobble. Replace it if it is crooked.

Visually inspect the impeller bearing for extreme wear. Replaceit if it isworn out.

Reinstall the impeller bushing, the impeller, and the impeller screw. Make certain that the
impeller is oriented with the dimples upward. Test the stirrer performance.

Dissolved Oxygen
Every 30 daysor onceevery 15 field trips

Clark Polarographic DO Cell
m Change the DO membrane and add fresh DO electrolyte (Hydrolab part number
000537HY).

Invert the sonde on aring stand.

Remove the DO guard, the O-ring, and the old membrane.
Shake out the old DO electrolyte.

Rinse the DO cell twice with fresh DO €electrolyte.

Fill the DO cell with fresh DO electrolyte until alarge meniscus covers the gold-
colored cathode. Gently tap the side of the DO cell to release any .
bubbles trapped in the DO cell. £

m Replace the DO membrane (Hydrolab part number 002589HY) 7@
and secure with the O-ring (Hydrolab part number 000498HY') —
using the following steps. See Figure 8.3. =

=

Y L
— 0
.kfﬁ."”é‘:
(> —
) .|l( \
) W

A. Secure a membrane between your thumb and the probe body.
Note: Handle membrane material with care, touching only the

edges. ’EE X
D1 ‘ét

B. With the thumb and forefinger of your other hand, grasp the %\
free end of the membrane. I%ﬁ -

C. With acontinuous motion, stretch the membrane up, over, ) /f?g
and down the other side of the sensor. Stretching forms the (Y :
membrane to the contour of the sensor tip. EF

Figure8.3.
Replacing the

DO membrane.
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sample regime, if needed for a specific reason. The frequency is determined by the needs
of the project or special study.

If the needs of a sampling project are met with field blanks, the recommended minimum
frequency isonein 10. If fewer than 10 samples are collected in a month, submit one
field blank for that month.

Field (Environmental) Duplicates

A field or environmenta duplicate a second sample from the same location, collected in
immediate succession, using identical techniques. Duplicate samples are sealed, handled,
stored, shipped, and analyzed in the same manner as the primary sample.

Field duplicates are not required as part of the routine SWQM Program, but may be
inserted into the sample regime, if needed for a specific reason.

If the needs of a sampling project are met with field blanks, the recommended minimum
frequency is one with every 10th sample. If fewer than 10 samples are collected in a
month, submit one set of field blanks for that month.

Sediment and Tissue Samples

QC samples are not required for sediment or tissue. Replicate sediment samples are not
required as part of the routine SWQM Program, but may be inserted into the sample
regime, if needed for a specific reason. The frequency is determined by the needs of the
project or specia study.

Tracking QC Data

Submit blank, field split, and duplicate results to the SWQMIS. Specific uses of QC data
are defined by the TCEQ SWQM Program, the CRP, and other water program QAPPs.
QC data are used in the review of ambient data as specified by each program area.
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CHAPTER 11
FIELD SAFETY

This chapter isintended to assist field personndl in the safe performance and collection of
water quality data. Fieldwork requires an awareness of potential hazards and knowledge
of basic safety procedures. Field personnel routinely comein direct and indirect contact
with waterborne pathogens, chemical's, and potentially hazardous plants and animals.
Safety depends on using common sense and being aware of your surroundings. Advanced
planning can eliminate many safety hazards, or at |east reduce them.

Basic Safety Preparation

Basic preparations should become routine before every sampling. At a minimum,
complete aplan for each field trip, and leave it a a designated location in the office.
The trip plan should include the following information:

m  the names of participants, including guests and observers, with emergency contact
information

®m  abasicitinerary, including where and when sampling will occur, along with departure
and return times and dates

m  hotel information and contact phone numbers (for overnight trips)
m  cell-phone numbers or radio frequencies
Remember:

®m  Fieldwork should be carried out in pairs. Always carry a cell phone or other
communication device.

m  Carry basic safety equipment: afirst-aid kit, aflashlight, boots, rain gear, and
antibacterial soap or hand cleaner.

m  Beaware of changing weather conditions and the potential for flash floods, storms,
or tornadoes.

m  Beaware of potential hazards at a monitoring site.
m  Make ahabit of carrying a packet of general safety information in each vehicle
or boat—
» material-safety data sheets (MSDSs) for preservatives
e basicfirst-aid protocols
« emergency phone numbers
» locations of emergency facilities (hospitals, police and fire departments, U.S.
Coast Guard)

Use the checklist in Table 11.1 to ensure that all appropriate safety equipment is available
during a sampling trip.
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Use safety glasses and gloves when handling acid preservatives.
Label all chemical containers clearly.

Never carry large quantities of acid in the field. Always transfer the acid to smaller
containers or, for sulfuric and nitric acids, use premeasured vials. Although there
is always a chance of aspill, therisk is significantly reduced by transporting

small quantities.

Do not pipette by mouth. Always use mechanical pipettes or pipette bulbs.

Consider these safety tips for transporting gasoline:

If extragasolineis carried, ensure that it is transported and stored in approved
containers.

Remove portabl e tanks from vehicles or boats before filling them with fuel. Touch
fuel pipes or tanks with the spout to prevent buildup of static electricity.

Do not fill tanks completely full; leave room for the gasoline to expand.
Cap tankstightly to prevent vapors from escaping.

Clean up spillsimmediately and air used rags before storing them. Store containersin
awell-ventilated area away from the engine.

Wading

Follow these guidelines on wading:

Stream flow can be deceiving. If there is any question about safety, do not get in
the water.

Do not attempt wading in a stream where the depth multiplied by the velocity is
10 ft%/s or more. For example, a stream only 2 ft deep with velocities of 5 ft*/s or
more can be dangerous (Lane and Fay 1997).

Always wear a Coast Guard—approved personal flotation device (PFD) while wading.
Although the stream may not appear deep, depressions, holes, or loose footing may
cause afall.

Wear hip boots or chest waders. Boots and waders protect against cold, contaminants,
and underwater objects. Be aware of the possibility of slipping and going under water
while wearing them.

For waders with loose-fitting tops, consider wearing a belt to prevent them from
filling with water.

Be aware of surrounding conditions. Watch for floating debris, areas of quicksand,
underwater hazards, and deep pools. Watch the stream stage, especialy if thereisa
chanceit could rise rapidly.

Working from Bridges

Samples are often collected from bridges. Such work is very dangerous, so take steps to
minimize the risks. Use basic safety equipment for bridge sampling, including reflective
vests, orange safety cones, and arevolving amber light.
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According to Texas Department of Transportation requirements:

Use an activated flashing or revolving light on vehicles involved in short-term, short-
duration work (60 minutes or less) on the road shoulder.

Use orange safety cones, in addition to the flashing amber light, for vehicles parked
on the shoulder for longer than 60 minutes. The cones should begin at 40 ft ahead of
the vehicle where the posted speed limit is 30 miles per hour or less, up to 250 ft
ahead of the vehicle where the speed limit is 70 mph.

If afield vehicleis parked on the bridge:

Never stand in front of it while sampling. Field personnel cannot see traffic, and
drivers cannot see field personnel.

Sample away from the vehicle at alocation where you can observe traffic from
both directions.

Be aware of any boat traffic.
Wear a Coast Guard—approved PFD when working on bridges over large rivers.

Working from Boats

Use a boating-safety checklist when planning atrip (Table 11.2). Leave anitinerary for
each boat trip at a designated location in the office. The plan should include:

the date and purpose of thetrip

the names of all operators and any guests or observers, along with emergency contact
information

the destination and route
the time of departure and estimated time of return
a cell-phone number or radio frequency

the type of boat, including its color, length, and identification number and any other
unique features

Follow these precautions when using a boat:

Know its capacity. Look for a capacity plate near the operator’s position or on the
transom indicating the maximum capacity (weight or persons). The maximum weight
includes the combined weight of passengers and gear.

On outboard powerboats, check the capacity plate for the maximum horsepower
rating; do not exceed the rating.

Use caution when refueling a boat. Check the entire fuel system for leaks, and tighten
connections frequently. Turn off the engine and all electrical equipment before adding
fuel to the tanks. Never smoke or strike a match while fueling or near a fueling dock.

Make sure the boat isin good operating condition and full of gas before taking it out
on the water. Use the checklist in Table 11.2 to ensure that the boat is ready for use.
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m |nflatable PFDs are not recommended for nonswimmers.

m  Ensurethat al PFDs are the proper size for the intended wearer. Read the |abel to
ensure that it isthe right size for a person’s weight and chest size.

Keep all PFDs readily accessible.

m  Make sure all sampling personnel wear PFDs when in boats and when wading. TCEQ
SWQM personnel are required to wear PFDs when under way.

m  For boats 16 feet long or longer, keep an extra Type IV PFD immediately available,
besides those required for passengers.

m  Select PFDsthat are appropriate for the area being sampled.

Collecting Fish
Electrofishing

Electrofishing is hazardous work. The batteries and generators used provide more than
enough current to electrocute a person. Use extreme caution. Never electrofish alone.
Ensure that everyone associated with electrofishing is aware of the hazards and

safety requirements before beginning the project.

General Electrofishing Safety
Use only commercially produced el ectrofishing equipment.

m  Befamiliar with the equipment and inspect it before each use. Correct any equipment
problems immediately. If equipment must wait to be repaired, tag it “out of service”
so it won't be used accidentally.

m  Evaluate the equipment annually during a preventive-mai ntenance inspection.

m Do not alow wiring splices. If connections are necessary, ensure that the rating of the
connector is at least as high as that of the wire.

m  Ensurethat at least one member of the crew istrained in CPR. Consider carrying a
portable automated external defribrillator.

m |nspect all dip nets to ensure they are made of nonconductive material and that they
are long enough to keep the user’ s hands out of the water.

Backpack Electrofishing
When backpack electrofishing, wear neoprene waders and rubber lineman gloves. The
rubber lineman gloves must be rated for at least 1,000 volts. Never wear breathable
waders, as electric current can pass through them.

m At least two people are required when backpack e ectrofishing (one to carry the
backpack and the other to net fishes), though three make the optimal crew.

m  Ensurethat batteries used on backpack electrofishing units are of agel type that will
not leak when tipped or overturned.

m  Check hip and shoulder straps to make sure they are of the quick-release type, are not
damaged, and are long enough for the person who will use them.

m  Ensure that the backpack unit is equipped with atrip switch that breaks the circuit if
the user falls. This switch must be the type that is manually reset before reestablishing
the circuit.
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Boat Electrofishing

® A minimum of three people are required when el ectrofishing from a boat.

m  All personnel must wear a Coast Guard—approved PFD, rubber gloves rated for
avoltage above that used by the electrofishing unit, and rubber boots when
electrofishing from a boat—with no exceptions.

Hearing protection is highly recommended.

®  Members of an electrofishing team must be aware of each other. The boat driver
should watch those on the front netting fish, while the netters need to take care of
those around them while maneuvering the nets.

m  Ensurethat al junction boxes are weatherproof or rain tight, depending on their use.
Junction boxes with switching equipment must be weatherproof.

Working with Nets

Remove al jewelry from hands and wrists and from around the neck when using gill nets
or other nets with large mesh. Nets can get caught on watchbands, bracel ets, necklaces,
or rings. Since gill nets are deployed from boats, it can become a serious safety issue if
someone gets tangled or a piece of jewelry gets hooked to the net. The driver of the boat
must be very conscious of those deploying the nets. All personnel must wear a Coast
Guard—approved PFD.

Working with Fish

Take care when working with catfish or other fish with barbs. When handling catfish it is
easy to receive a puncture wound from barbs on the pectoral or dorsal fins. These can be
very painful and are arisk for infection. Infections that occur after contact with coastal
waters should be checked by a doctor.

Contaminated Water

Always consider the possibility that the water being sampled may be contaminated with
pathogens or hazardous chemicals. Use caution and extra protection when working in
or around water with known or suspected contamination. Use sample tags to indicate
the level of contamination so the laboratory can handle the sample appropriately.
Communi cate known or suspected contamination to all personnel who could come

in contact with a contaminated sample.

Waterborne, disease-causing organisms (pathogens) are found in nearly al surface
water systems. Pathogens enter surface water through untreated sewage discharges and
bypasses, storm and agricultural runoff, and direct contact. Bacteria, viruses, and other
pathogens can occur in the most pristine environments. Never drink sample water, no
matter how pristine the environment appears. Consider making antibacterial soap or
hand cleaner aroutine item to carry whilein the field.

When working in water bodies with questionable water quality, consider wearing gloves
and waders when in contact with the water. Equipment used in contaminated water bodies
should be washed after use.
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Weather

Weather can change rapidly and create unexpected situations for sampling personnel,
whether they are in aboat or in isolated sampling areas. Check local weather forecasts
frequently. Be aert to visual weather cues, such as devel oping clouds, wind shifts, and
graying skies.

If you see these signs and you are in aboat head for shore immediately. Head the bow
into the waves at a 45° angle. Reduce speed, but keep enough power to maintain
headway. Make sure all passengers and equipment are secured in case of rough water.

Leave small creeks and rivers to avoid flash floods. Don’t cross low-water crossings,
asthe integrity of the underlying roadway is uncertain. Floating debris may damage the
vehicle, or even push it from the roadway.

Lightning Safety

When you first see lightning or hear thunder, seek shelter either in avehicle with the
windows closed, or in a substantial building. Avoid high ground, water, and open
spaces. Unsafe shelter includes canopies, small picnic or rain shelters, or the vicinity

of trees. Activities should be suspended until 30 minutes after the last observed lightning
or thunder.

Temperature Exposure

The two most common health risks faced by field staff are the result of temperature
extremes. Extremes of air temperature occur in al parts of the country. The ideal comfort
range for humansis 10-32°C (60-90°F). Hypothermia (cold) and hyperthermia (heat)
normally occur outside this range.

Cold Emergencies

Hypothermiais a condition of reduced body temperature caused by exposure to cold, and
aggravated by wet clothes, wind, hunger, and exhaustion. Hypothermia can occur with air
temperatures above 16°C (60°F) under wet or windy conditions.

Warning Signs

Symptoms of hypothermiainclude uncontrollable fits of shivering, incoherence,
listlessness, fumbling hands, frequent stumbling, drowsiness, and the inability to get up
after resting.

Treatment

Remove the victim from the cold and into a dry, warm place. Take the following
temporary measures until medical help is available: Replace wet clothes with dry
ones. Warm the body slowly. Give warm, nonalcoholic drinks.

Prevention

The best way to prevent hypothermiaisto stay warm and dry. Put on rain gear before it
rains. Dressin layers and add more before getting cold. Find shelter before conditions
become severe. During colder weather, carry a complete change of dry clothes.
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Heat Emergencies

Hyperthermiais caused by increasing body temperature due to exposure to extreme heat.
The two forms of hyperthermia are heatstroke and heat exhaustion. Heat emergencies
can be brought about by a combination of factors. physical exertion, heavy clothing

(e.g., waders), humidity, no breeze, air temperature, and the rate of fluid intake. Working
in the extreme summer heat creates avery rea threat of heat-related stress.

Warning Signs

Symptoms of hyperthermiainclude chilling, headache, unsteadiness, dizziness, nausea,
dry skin (hot and red—nheatstroke; cool and pale—heat exhaustion), rapid pulse, and
muscle pain and spasms.

Treatment

General treatment for heat emergencies involves cooling down and giving plenty of
fluids. Do not give salt tablets. A common symptom of dehydration is a headache.
Heatstroke requires immediate medical attention and can cause death. Cool down victims
of heatstroke quickly and watch for signs of shock. Call 911 or, if in an isolated area,
transport the victim to amedical facility immediately.

Prevention

m  Hydrate well before working outdoors. Drink water in moderate amounts every
15 minutes. Do not rely on thirst to indicate dehydration.

m  Avoid alcohol, caffeinated drinks, and sodas. These liquids are not water substitutes
and can increase the rate of dehydration.

Wear lightweight, light-colored clothing and a wide-brimmed hat.

m  Start work early and finish before the hottest part of the day. Find some shade and
take breaks during the day.

Plantsand Animals

Certain insects, reptiles, and plants are always potential hazards for field personnel.
Tables 11.4 and 11.5 sum up the most common plant and animal hazards encountered
by field personnel. Carrying afirst-aid reference is recommended for all field activities.
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APPENDIX B
GLOSSARY

acutetoxicity

alkalinity

ammonia-nitrogen
(NHz-N)

biochemical oxygen
demand (BOD)

BODs

centroid

channd

chemical oxygen
demand (COD)

chloride (CI™)

chlorophyll a

Anindicator of the adverse effects on living organisms that
result from single or multiple exposures to atoxic substance
in a short space of time (usualy less than 24 hours). See also
chronictoxicity.

A measure of the acid-neutralizing capacity of water. Bicarbonate,
carbonate, and hydroxide are the primary causes of akalinity in
natural waters. Concentrations are expressed as mg/L of CaCOs.

Ammonia, naturally occurring in surface water and wastewater, is
produced by the breakdown of compounds containing organic
nitrogen. It is commonly referred to as ammonia-nitrogen which
indicates the relationship to total nitrogen.

A measure of the amount of oxygen consumed in the biological
processes that break down organic matter in water. The greater the
BOD, the greater the degree of pollution.

The amount of dissolved oxygen consumed in 5 days by biological
processes breaking down organic matter.

The midpoint of that portion of the stream width which contains
50 percent of the total flow.

That portion of the landscape that contains the bank and the
stream bottom. It is distinct from the surrounding area due

to breaks in the general slope of the land, lack of terrestrial
vegetation, and changes in the composition of substrate materials.

A measure of the oxygen required to oxidize all compounds in the
water, both organic and inorganic.

One of the mgjor inorganic ionsin water, especially wastewater.
Concentrations can be increased by industrial processes.

High chloride concentrations can affect metal objects and
growing plants.

A photosynthetic pigment that isfound in al green plants. Its
concentration is used to estimate phytoplankton biomass (all of
the phytoplankton in a given area) in surface water.

Glossary
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APPENDIX D
ABBREVIATIONS

7Q2
ALA
APHA
AWRL
BDM
BH20
BHG
BMPs
BOD
BP
BTM
°C
CFR
cfsor ft¥/s
CH

Cl
COD
CMS
CRP
CWA
dB

DH

DI
DMRG
DO
DSHS
EPA
°F

ft

ft/s
HCI
Hg
HNO;
H,SO,
IBWC
IR

IS
KCI
LDO
m
Ho/L
mg/L
mm

seven-day, two-year low-flow
aquatic-life assessment

American Public Health Association
ambient water reporting limit

blank dissolved metals

blank water

blank mercury

best management practices
biochemical oxygen demand
barometric pressure

blank total metals

degrees Celsius

Code of Federal Regulations

cubic feet per second

clean hands

chloride

chemical oxygen demand
coordinated monitoring schedule
Clean Rivers Program

Clean Water Act

decibel(s)

dirty hands

deionized

Data Management Reference Guide
dissolved oxygen

Texas Department of State Health Services
United States Environmental Protection Agency
degrees Fahrenheit

feet

square feet per second

hydrochloric acid

mercury

nitric acid

sulfuric acid

International Boundary and Water Commission
Integrated Report

intensive survey

potassium chloride

luminescent dissolved oxygen
meter

micrograms per liter

milligrams per liter

millimeters

Abbreviations
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