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1.0 ADVANCED WATER 
QUALITY MONITORING

The Texas Stream Team Advanced Water 
Quality Citizen Scientist Training is offered to 
citizen scientists who have completed the 
Core training and have exhibited substantial 
dedication to continued citizen scientist wa-
ter quality monitoring. This Advanced training 
covers the procedures for collecting and/or 
analyzing E. coli bacteria, streamflow, ni-
trate-nitrogen, orthophosphate, and turbidity.

This Texas Stream Team Advanced Water 
Quality Citizen Scientist Manual presents 
methods and procedures to become a cer-
tified Texas Stream Team Advanced Citizen 
Scientist. Certification enables citizen scien-
tists to collect water quality data that meet 
the requirements of the Texas Commission 
on Environmental Quality (TCEQ)-approved 
Texas Stream Team Quality Assurance Project 
Plan (QAPP). 

Texas Stream Team has developed this 
citizen science program with input from 
the United States Environmental Protection 

Agency (EPA) and TCEQ to address the fol-
lowing goals and benefits:

• Standardized training and quality assur-
ance procedures help citizen scientists to 
collect accurate information and data that 
can be used in making environmentally 
sound decisions

• As recognized by the EPA and TCEQ, 
citizen scientist collected, quality assured 
data can serve to enhance professionally 
collected data

• Collection of quality assured data im-
proves understanding of environmental 
issues and promotes communication and 
positive cooperation between citizens, 
professional monitors, and the regulated 
community

The Advanced manual was first developed 
not only to provide citizen scientists with 
clear instructions on how to collect Advanced 
water quality data, but also to educate citizen 
scientists about the importance of the tests 
and why they are relevant to understanding 
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water quality. In addition, this manual also 
provides extensive information on safety 
procedures in the classroom and in the field, 
along with data management procedures 
and proper safety, cleanup and storage of 
equipment. The Advanced parameters, how 
to measure them, and their significance are 
described later in this manual.

Texas Stream Team Advanced 
Parameters

Under the Advanced training, citizen 
scientists monitor nitrate-nitrogen, ortho-
phosphate, streamflow, E. coli, and turbidity. 
These parameters are documented in an 
approved Citizen Scientist or Group Moni-
toring Plan that is recommended for all indi-
viduals, groups, or organizations engaged in 
monitoring in conjunction with Texas Stream 
Team. An approved monitoring plan identifies 
the objectives of monitoring and specifies the 
sites and variables monitored and monitoring 
procedures. A monitoring plan is unique to 
the conditions and needs of a site. 

Advanced Monitoring Goal

The goal of these tests is the determi-
nation of baseline conditions and to identify 
abnormal environmental events when they 
occur. Baseline conditions are the expected 
normal environmental conditions for that wa-
ter body, including an expected range of val-
ues for each parameter established by sub-
stantial observation. Specialized monitoring 
plans may also be set up by partner groups 
and citizen scientists to target data collection 
for locations and/or environmental conditions 

that do not serve as baseline environmental 
conditions data.

Running chemical tests on water quality 
is like taking a snapshot of the river or lake 
at that moment. Trend analysis based on 
phosphate concentrations, turbidity mea-
surements, and fluctuations in E. coli levels 
provides additional clues in assessing NPS 
pollution. 

Looking at the living organisms in a 
stream or lake can tell one a lot about what 
has happened there over time as well. For ex-
ample, if a citizen scientist monitors a stream 
that has a healthy habitat and good chem-
ical water quality but no living organisms, 
something may have happened there prior 
to sampling to account for this lack of biodi-
versity. Perhaps a heavy rain storm washed 
a lot of water through the site and dislodged 
all the organisms. There are many possible 
explanations, but by looking at the biologi-
cal community of the stream over time, the 
citizen scientist knows more about the long-
term conditions of the stream than if they 
performed only chemical tests.

Sources of water pollution from the non-
point sources are less obvious than those 
from point sources and are not as easy to 
control through traditional treatment strate-
gies. The variability of rainfall events and the 
complexity of the landscapes and geologic 
strata lead to nonpoint source (NPS) pollution 
phenomena which are highly variable and in-
tricate. The lack of a single identifiable source 
of pollution makes it difficult to establish 
specific cause-and-effect relationships but 
reinforces the importance of analyzing trends 
and correlations drawn from consistent, ex-
tended monitoring efforts.
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1.2   ADVANCED WATER 
QUALITY MONITORING 
TRAINING

Phase I

Citizen scientists receive instructions 
on the significance of monitoring for these 
Advanced parameters covering topics such 
as the sources of excessive quantities, stan-
dards, screening levels, and relevant natural 
processes. 

Phase II

The group then travels to a suitable site 
for monitoring where the procedures for E. 
coli collection and the streamflow monitoring 
are demonstrated and practiced. These pro-
cedures are simulated indoors when weather 
hinders outdoor accessibility. For the stream-
flow monitoring procedure, tape is used to 
simulate the river boundary and a person 
walking simulates the whiffle ball flowing 
downstream. 

Citizen scientists then travel back indoors 
with their E. coli sample water and a bucket 
of sample water to learn the procedures for 
analyzing E. coli, nitrate-nitrogen, orthophos-
phate, and turbidity. After practicing with the 
sample water, citizen scientists perform their 
nitrate-nitrogen and orthophosphate tests 
against a standard with a value unknown to 
them. 

Certification

Once the training packets are completed, 
the Texas Stream Team partner submits all 
the paperwork to Texas Stream Team, the 
training information is processed and a record 
is established.  A Texas Stream Team Certifi-
cate is then created and sent out the month 
following the training. 

1.3 QUALITY ASSURANCE 
CERTIFICATION 
PROGRAM

Texas Stream Team Trainer:

Upon approval, certified Advanced citizen 
scientists may receive additional certification 
as a Texas Stream Team Advanced Citizen 
Scientist Trainer after completing the require-
ments:

• Trainees must assist or coordinate a train-
ing session with a certified trainer

• Trainees must coordinate and lead a 
training session with the assitance of a 
certified trainer

To Perform Quality Control Site 
Visits Only:

Certified trainers and citizen scientists 
can be authorized to perform quality con-
trol (QC) site visits upon approval of a Texas 
Stream Team Quality Assurance Officer 
(QAO). Texas Stream Team suggests observ-
ing a field QC site visit preformed by a QAO, 
followed by leading a field QC session with a 
QAO present. 
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QAO Certification:

Upon approval, certified citizen scientists 
may receive additional certification to con-
duct QC sessions as a certified Texas Stream 
Team QAO. 

If the QAO trainee is a Texas Stream Team 
certified trainer the following QAO training 
standards will apply:

• Trainees must assist or coordinate a QC 
session with a certified QAO that includes 
each of the parameters specified in the 
trainees training packet.

• Trainees must coordinate and lead a QC 
session assisted by a QAO that includes 
each of the parameters specified in the 
trainees training packet.

If the individual is not a certified trainer, the 
following QAO training standards will apply:

• Trainees must assist or coordinate a QC 
session with a certified QAO that includes 
each of the parameters specified in the 
trainees training packet.

• Trainees must coordinate and lead a QC 
session assisted by a QAO that includes 
each of the parameters specified in the 
trainees training packet.

1.4 QUALITY CONTROL

All Texas Stream Team data is collected 
within an approved quality assurance project 
plan (QAPP). A QAPP document outlines the 
procedures a monitoring project will use to 
ensure that the samples and data are of high 
enough quality to meet project needs. 

Quality control procedures reassure that 
samples are being collected and document-
ed in a consistent and accurate manner at 
all sites by all citizen scientists. Examples 
of quality control include double rinsing of 
equipment prior to use, checking reagents for 
expiration dates, using data quality objectives 
to assess data validity, calibrating meters 
within 24 hours of use, and collecting field 
blanks on a routine basis. Together, quality 
assurance and quality control serve water 
quality citizen scientists by bringing enhanced 
data credibility and use.

Quality Control Sessions

Texas Stream Team recommends that 
citizen scientists attend one QC session per 
year after successful completion of their 
Phase II training. Citizen scientists participat-
ing in the QAPP are required to attend a field 
quality assurance session at their monitor-
ing site at least once per year with a Texas 
Stream Team staff member or a Texas Stream 
Team trainer. 

Led by either a certified Texas Stream 
Team trainer or QAO, these sessions are 
designed to ensure that data collected by the 
citizen scientists accurately represent envi-
ronmental conditions at the time of moni-
toring. Results of these reviews show how 
precisely and accurately the citizen scientists 
make their measurements. Citizen scientists 
must bring their monitoring kits and equip-
ment to these QC sessions. The monitoring 
kits are checked to ensure all safety equip-
ment, goggles and gloves are available, all 
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reagents are up-to-date, and all other moni-
toring equipment is functioning properly.

At each QC session, citizen scientists 
perform their routine sampling procedures 
and compare their values to those produced 
by a certified trainer or QAO for each of the 
parameters specified in their training packet. 
Completed Citizen Scientist Environmental 
Monitoring Forms are submitted to Texas 
Stream Team, and the Texas Stream Team 
database is updated to indicate successful 
completion of the QC session. This informa-
tion is used to verify data quality.

Citizens scientists also have the option 
of participating in the online quality con-
trol self-assessment available on the Texas 
Stream Team website.

In addition to these, citizen scientists can 
also review the monitoring procedures by 
watching our Texas Stream Team parameter 
videos at: 

www.youtube.com/txstreamteam.

Annual Training Refresher

Following the training, Texas Stream Team 
suggests that all citizen scientists:

a)  attend an annual quality control ses-
sion with qualified staff of Texas 
Stream Team or partner agencies 

OR
b)  participate in the online quality control 

self-assessment available on the Texas 
Stream Team website

In addition to the training refresher, citizen 
scientists can also review the monitoring pro-
cedures by watching our Texas Stream Team 
parameter videos at: 

www.youtube.com/txstreamteam.

Abnormal Data Collection Results

Any drastic alteration from baseline or 
expected environmental conditions can lead 
to further research to determine the cause. 

Andrew Shirey
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Citizen scientists should follow procedures 
laid out in the Communication Plan when 
abnormal data results occur. Any observed 
values consistently exceeding the standards 
designated by TCEQ can be used to assist 
Clean Rivers Program partners and water-
shed planners in identifying particular areas 
where sources of pollution may be a concern 
and/or additional professional data may need 
to be collected. 

Data Communication

Data is communicated by Texas Stream 
Team to partners and other relevant groups 
by developing watershed data reports, 
through the Texas Stream Team Waterways 
Dataviewer and by presenting at regional 
steering meetings. Updates are also shared 
at partner meetings, through the Texas 
Stream Team Community Forum and Blog, 
and through the Texas Stream Team Headwa-
ters Newsletter.

E. coli Quality Control

Analyzing samples for E. coli can intro-
duce challenges in ensuring contamination 
does not occur during sample collection 
and processing. It is important that all Texas 
Stream Team citizen scientists use the same 
methods and procedures so that samples 
within and between streams can be com-

pared to each other and understanding the 
importance of quality assurance and quality 
control practices is crucial to generating cred-
ible environmental information. 

CROSS CONTAMINATION

Efforts should be made to avoid contam-
inating sample containers, hands, tabletops, 
or any other surface or object. Do not touch 
bacterial colonies. The dishes should be 
taped shut and kept out of reach of children, 
pets, and curious wildlife. A disinfectant 
should be used to clean tabletops or other 
areas that colonized plates have touched. 
Citizen scientists should wash hands before 
and after handling the plates.

FIELD BLANK

Field blanks are used to assess potential 
contamination from sample handling, air-
borne materials, equipment, media, and oth-
er sources. A field blank usually consists of 
a sterile diluent sample of 1 mL that is taken 
to the site and poured into a properly labeled 
sample container during the first bacteria 
sampling event of that day. The blank sample 
is collected in the same type of container, 
labeled as a field blank, and handled and 
analyzed along with all the bacteria samples 
collected on that day. It is used to identify 
errors or contamination in sample collection 
and analysis. The frequency of a bacteria field 
blank is one with every 10 samples. Include 
one field blank for any month bacteria sam-
ples are collected. Report the results of the 
field blank on your monitoring form. There 
should be no E. coli colony growth on the 
field blank samples. If E. coli growth occurs 
on the blank, discard all data collected on that 
day. Document the results on the monitoring 
form and consult with your trainer. 
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2.0 SUPPLIES & EQUIPMENT 
LIST

Equipment is inspected upon receipt from 
the manufacturer for completeness, break-
age, and to ensure it is operating correctly.

E. coli Coliscan Easygel method

The items needed to conduct bacterio-
logical monitoring using the Coliscan Easygel 
method include: 
1. sterile bacteriological bottles
2. Whirl-Pak® Write-On Bags - 4 oz
3. Whirl-Pak® Thio-Bags® - 4 oz (for chlori-

nated water)
4. sterile Coliscan® Easygel ®
5. pre-treated Petri dishes
6. sterile pipettes
7. sterile diluent
8. an incubator
9. gloves
10. bleach
11. sealable plastic bags

Easygel proprietary items like media and 
pretreated Petri dishes can be ordered directly 
from Micrology Laboratories at (888) EASY-
GEL or micrologylabs.com.

 Other equipment and supplies, includ-
ing sterile diluent, can be purchased from a 
variety of sources like grocery and laboratory 
supplies stores. See the monitoring supplies 
section of the Texas Stream Team website for 
additional information.

LaMotte Nitrate-Nitrogen Tablet 
Test Kit

Nitrate-nitrogen Tablet Test Kit made by 
LaMotte comes with:
1. Nitrate #1 Tablets
2. Nitrate CTA Tablets
3. 2 plastic test tubes with caps
4. Nitrate-Nitrogen Octa-Slide
5. Octa-Slide Viewer

Hach Orthophosphate Test Kit

Orthophosphate Test Kit made by Hach 
for turbid waters with the addition of the Low 
Path Viewing Adapter for low-range readings 
comes with: 
1. 2 square mixing bottles
2. color comparator box
3. color disc
4. 2 color viewing tubes
5. glass dropper
6. 12.5cm filter paper
7. Filtration Aid Solution
8. plastic funnel
9. Long Path Viewing Adapter
10.  PhosVer 3 Phosphate Reagent Powder 

Pillows
11. 2 stoppers

LaMotte Turbidity Test Kit

 Turbidity Test Kit made by LaMotte comes 
with:
1. 60mL Standard Turbidity Reagent
2. 2 Turbidity Columns
3. test tube brush
4. 0.5mL plastic pipette with cap
5. plastic stirring rod 

Streamflow Testing Equipment

Streamflow measurements require: 
1. whiffle ball
2. marked pole
3. measuring tape
4. stop watch
5. in some cases, waders

Monitoring Reagents Storage and 
Shelflife

NITRATE-NITROGEN, ORTHOPHOSPHATE 
AND TURBIDITY

Reagents should be stored at room 
temperature, around 77ºF, away from heat, 
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humidity, moisture, direct sunlight, and the 
cold. Storage temperature should be kept as 
constant as possible. Be careful to avoid large 
fluctuations in temperature. Do not refrigerate 
any reagents unless specifically directed to do 
so. Divergence from any of these directions 
will compromise the quality and stability of 
reagents and shorten their shelf lives. 

To ensure that the chemical reagents 
used during monitoring are always up to 
date, Texas Stream Team requires all reagents 
expiration dates be checked before each 
monitoring session. Expired reagents should 
be replaced during QC sessions. The request-
ed reagent expiration information should then 
be recorded in the appropriate section on the 
Citizen Scientist Environmental Monitoring 
Form. The table below shows the shelf life for 
all reagents and tablets used in these pro-
cedures. These should be referenced to the 
date of manufacture listed on the product.

Shelf Life of Monitoring Reagents & Tablets
Nitrate-nitrogen #1 Tablet .........3 years
Nitrate-nitrogen CTA Tablets .....3 years
Phos Ver 3 Phosphate Reagent 5 years
Filtration Aid Solution ...............4 years
Standard Turbidity Reagent .......2years

E. COLI

When Coliscan Easygel reagents are 
received, the production date (if known) or 
arrival date, and the expiration date should be 
written on the box of media and Petri dishes. 
Media bottles should be kept frozen until it 
is ready to use, allowing for a shelf life of up 
to one year. Thawed media is usable for up 
to two weeks when stored at room tempera-
ture. Medium can be refrozen but repeated 
freezing and thawing should be avoided. 
Pre-treated Petri dishes should be stored at 
room temperature which also allows for a 
shelf life of up to one year. 

Sample Media Disposal

E. COLI

To dispose of expired Easygel media, pour 
a teaspoon of bleach into the bottle, cap the 
bottle, shake well, place the bottle in a seal-
able plastic bag, and dispose in household 
trash.

ORTHOPHOSPHATE FILTRATION AID 
SOLUTION

To dispose of the Orthophosphate Filtra-
tion Aid Solution, open cold water tap com-
pletely and slowly pour material down the 
drain. Allow cold water to run for 5 minutes 
to completely flush the system. 

PHOSVER3 REAGENT PILLOWS

To dispose of the PhosVer 3 Phosphate 
Reagent Pillows, work in an approved fume 
hood or outside and dilute material with 
excess water to make a weaker than 5% 
solution. Add an alkaline substance such as 
soda ash or sodium bicarbonate to adjust the 
pH to between 6 and 9. Then, open the cold 
water tap completely and slowly pour the 
material down the drain. Allow the cold water 
to run for 5 minutes to completely flush the 
system. 

ALL OTHER SAMPLE MEDIA

All other supplies should be disposed of 
at your hazardous waste disposal facility, if 
available. Find info for your city’s drop-off fa-
cility or, if available, home pickup services by 
visiting your local city government website. 
If no hazardous waste disposal is available, 
these reagents can be disposed of by pouring 
down the drain with water after the proce-
dure is performed. These disposal procedures 
apply only to the raw reagents.
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2.1 SAFETY

Protecting Yourself and Your 
Equipment 

1. Avoid contact between chemicals and 
skin, eyes, nose, mouth and clothes.

2. Always wear safety goggles or glasses and 
rubber gloves when handling chemicals.

3. Use the test tube caps or stoppers, not 
your fingers, to cover test tubes during 
shaking and mixing.

4. When dispensing a chemical from a 
plastic squeeze bottle, hold the bottle 
upside-down in a vertical position (not at 
an angle) and squeeze it gently (if a gentle 
squeeze does not suffice, the dispensing 
cap or plug may be clogged).

5. Wipe up any chemical spills, liquid or 
powder, as soon as they occur. Rinse area 
with a wet sponge, then dry.

6. Thoroughly rinse sampling containers and 
vials before and after each test with deion-
ized or distilled water (tap water is accept-
able if the other two are unavailable). Dry 
the outside of the containers.

7. After use, tightly close all chemical con-
tainers. Do not switch caps.

8. Store the chemicals and equipment in-
doors at room temperature. Do not ex-
pose chemicals and equipment to direct 

sunlight for long periods of time and 
protect them from extremely high or low 
temperatures. Avoid storing your equip-
ment in an automobile or truck. 

9. Safely dispose of all out-of-date or waste 
chemicals by flushing them down a sani-
tary sewage system drain with plenty of 
water. Do not dispose of chemicals into a 
septic waste system, water body, or onto 
the ground. 

Site Safety

1. Park your vehicle safely off roads and out 
of the way of traffic. Be cautious of traffic 
when unloading or loading monitoring 
equipment and accessing your site.

2. Sample your site from bridges with pe-
destrian walkways, from docks, or from 
stream banks whenever possible. If you 
must enter the water, always have a part-
ner on the shore nearby and be certain to 
wear a life jacket if wading is necessary.

3. Approach your site carefully! Watch out 
for traffic on bridges and when crossing 
roads. Be on the lookout for snakes, fire 
ants, wasps, poison ivy, Africanized honey 
bees, wild animals, broken bottles, debris, 
or briars.

4. If using a boat to sample your site, learn 
and observe all U.S. Coast Guard and 
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State of Texas regulations. Boat operators 
should complete a boating safety course.

First Aid Considerations 

A few chemicals used in these proce-
dures are considered health hazards. For this 
reason, citizen scientists are instructed to 
use gloves and safety goggles. The follow-
ing First Aid instructions are taken directly 
from the manufacturer’s Material Safety Data 
Sheets (MSDS). 

LaMotte Nitrate-Nitrogen Kit

NITRATE # 1 TABLETS

• Poses a slight health risk
• May be irritating to skin
• May be harmful if swallowed
• If eye contact occurs, flush with water 

for 15 minutes. Consult a physician if eye 
appears irritated

• If skin contact occurs, flush skin thor-
oughly with water. Wash with soap and 
water

• If ingested, drink plenty of water. Consult 
a physician if more than a few have been 
swallowed or if signs of mouth or throat 
irritation develop

• If inhaled, move to fresh air

NITRATE CTA TABLETS

• Not considered hazardous
• May cause irritation of the eyes, skin, and 

respiratory tract
• May cause gastrointestinal discomfort if 

consumed in large amounts
• If eye contact occurs, flush with water 

for 15 minutes. Consult a physician if eye 
appears irritated

• If skin contact occurs, flush skin thor-
oughly with water. Wash with soap and 
water. If skin irritation persists, call a phy-
sician immediately

• If inhaled, move to fresh air. If breathing 
is difficult, give oxygen. If not breathing, 
give artificial respiration and call 911 im-
mediately

• If ingested, drink plenty of water. Clean 
mouth with water. Never give anything by 
mouth to an unconscious person. Consult 
a physician

Hach Orthophosphate Test Kit

FILTRATION AID SOLUTION

• Not considered hazardous
• If eye contact occurs, flush eyes with 

water and call a physician if irritation de-
velops

• If skin contact occurs, wash skin with 
plenty of water

• If ingested, drink large quantities of water. 
Call physician immediately

PhosVer 3 Phosphate Reagent

• Considered a hazardous substance
• Causes eye burns
• May cause respiratory tract irritation
• If ingested, it may cause copper deficien-

cy, anemia, gout, loss of coordination, 
loss of appetite, listlessness, diarrhea, 
and liver damage. It may also affect en-
zyme activity

• Do not induce vomiting. Give 12 glasses 
of water. Call a physician immediately. 
Never give anything by mouth to an un-
conscious person

• If inhaled, it may cause respiratory tract 
irritation and effects similar to those of 
ingestion

• Remove to fresh air. Give artificial respira-
tion if necessary and call a physician

• If eye contact occurs, immediately flush 
eyes with water for 15 minutes. Call a 
physician

• If skin contact occurs, wash skin with 
plenty of water
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2.2 MONITORING SITE 
IDENTIFICATION

These procedures should be performed 
at the citizen scientist’s usual Texas Stream 
Team Core parameter monitoring site most 
of the time, the selection of which is demon-
strated in the Texas Stream Team Core Wa-
ter Quality Citizen Scientists Manual. Other 
site selections may be chosen by the Texas 
Stream Team or program partners and will 
depend on suitability of each site to reach 
the intended monitoring goal. Texas Stream 
Team staff will check for United States Geo-
logical Survey (USGS) flow gauges to deter-
mine the necessity of conducting flow mea-
surements at a site.

2.3 COLLECTING WATER 
SAMPLES

Sample Depth

If the water depth at the sampling point 
is less than 0.5 m, collect samples at a 
depth equal to one-third of the water depth 
measured from the water surface. If the 
water depth is greater than 0.5 m, collect 
samples at a depth of 0.3 m below the sur-
face. This is the depth at which most water 
quality measurements are made by TCEQ’s 
professional monitors. When submerg-
ing the sample container, be sure to avoid 
contamination by material on the surface. 
The surface of the water is enriched with 

Andrew Shirey
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particles and bacteria not representative 
of the water mass. Also, be careful not to 
collect sediment from the bottom of the 
water body. The bucket should be held up-
side down and shoved, not thrown, directly 
outward in order to minimize the amount 
of surface water in the sample. Then, allow 
the bucket to submerge completely before 
removing it from the water. 

Rinsing of sample containers before col-
lecting the sample should always be done 
with water at the same depth as the sam-
pling depth.

Accepted Methods for Collecting 
Water Samples

BUCKET GRAB:

Rinse your bucket twice with water to be 
sampled at the same depth as the sampling 
depth. Follow the depth sampling procedures 
in the previous section Sample Depth.

CONTAINER SAMPLES:

Rinse your containers twice with the 
water from the same depth the sampling will 
occur. Lower your container (with the mouth 
facing down) vertically to a depth following 
the sampling procedures described in the 
previous section Sample Depth and then turn 
the container upright. If there is a current, be 
sure you are standing downstream of your 
container. Do not drag the container on the 
bottom of the lake or stream, or kick sedi-
ment up into your sample.

QC CHECK: Always dispose of the con-
tainer rinse water far downstream or 
on the bank so that the rinse water 
will not contaminate your sample.

E. COLI  TEST SAMPLES:

Collect bacteriological samples in sterile 
bacteriological bottles or Whirl-Pak bags.

Never pre-rinse the sample container. For 
Whirl-Pak bags, squeeze out the top one inch 
of water from the bag and whirl the bag to 
seal. The sealed bag must retain at least 100 
mL of sample but leave a small pocket of air. 
This airspace will help mix the sample when 
it is shaken just before making dilutions and 
membrane filtration. During every tenth sam-
pling event or a minimum of once per month, 
prepare one additional sample container and 
Petri dish for a quality control field blank. If 
your sample site is downstream of a wastewa-
ter treatment plant outfall, the effluent might 
contain chlorine disinfectant that could debil-
itate bacteria. At these sites, Texas Stream 
Team recommends that citizen scientists use 
the Whirl-Pak® Thio-Bags® - 4 oz. These bags 
contain 10mg tablets of sodium thiosulphate 
to neutralize free chlorine in samples.

When submerging the sample container, 
take care to avoid contamination by surface 
scums. The surface film is enriched with 
particles and bacteria not representative of 
the water mass. Also be careful not to collect 
sediment from the bottom of stream or lake. 
The correct procedure for collecting samples 
is demonstrated during trainings. When it is 
appropriate, remember to collect the field 
blank from the 90 mL sterile diluent prior to 
conducting routine sampling at your site. This 
involves transferring the sterile diluent from 
its original container to the routine sampling 
container while at your monitoring location.
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In flowing streams, dip the open sample 
container to a depth following the procedures 
described in section Sample Depth on page 
15. Avoid contact with the sediment. With 
the open end facing upstream, push the 
mouth of the bag upstream at this depth until 
full. Always hold the mouth of the sample 
container upstream of the sampler, sampling 
apparatus, and any disturbed sediments.

In reservoirs and coastal waters dip 
the sample container to a depth following 
the procedures described in section Sample 
Depth on page 15. At this depth, push the 
mouth of the sample container away from 
the boat, dock, shore, sampler, and any dis-
turbed sediment.

When collecting samples from a bucket 
of water, collect the bacteria sample before 
other monitoring activities occur. Pour the wa-
ter into the bacteriological sample container. 
Never immerse the water sample containers 
in the bucket. This could introduce contamina-
tion.

Sample Preservation & Holding 
Times

All testing should begin immediately after 
collecting the sample. However, if trans-
porting is absolutely necessary due to harsh 
weather or other extreme conditions, sam-
ples may be transported immediately after 
collection on ice to a safer sampling location. 
Please record in the comments field if the 
sample was transported.

E. COLI:

Place sample(s) on ice immediately after 
collection. Bacteriological samples must be 
transported, processed (diluted and plated), 
and placed in incubator within 6 hours of 
sample collection. Do not report samples 
that are not processed within the time limit. 
Record the hold time on the monitoring form.

NITRATE:

Samples can be stored for up to two days 
at 4ºC. Check the temperature of your refrig-
erator with a thermometer and adjust to 4ºC. 
Be sure to transport samples to the refrigera-
tor on ice. 

ORTHOPHOSPHATE:

Samples can be preserved by freezing 
at or below -10ºC. Check the temperature of 
your freezer with a thermometer and adjust 
to -10ºC. Be sure to transport samples to the 
freezer on ice. 40 mg of HgCl2/L (mercuric 
chloride) may be added for storage for long 
periods. Samples should not be kept in plas-
tic bottles unless frozen, as orthophosphates 
may be absorbed by the walls of the plastic 
medium. Samples should be filtered prior 
to transport in most cases. Note that highly 
turbid water may take up to thirty minutes to 
filter. If a citizen scientist is sampling highly 
turbid water in unfavorable conditions, it is 
permitted but not recommended that citizen 
scientists transport samples prior to filtration. 
At least two studies have been performed to 
compare field filtered samples and samples 
filtered in a lab following transport. Texas 
Stream Team believes that samples will be 
minimally affected based on the findings 
of the “Investigation into the Necessity of 
Dissolved Orthophosphate-Phosphorus Field 
Filtration” conducted by the University of 
Texas at Arlington and “Comparing Field and 
Laboratory Filtration for Low-Level Dissolved 
Ortho-Phosphorus Samples” conducted by 
B.C. Environment.

 
TURBIDITY: 

Samples can be stored for up to two days 
at 4ºC. Check the temperature of your refrig-
erator with a thermometer and adjust to 4ºC. 
Be sure to transport samples to the refrigera-
tor on ice. 
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2.4 E. COLI

Texas Stream Team citizen scientists will 
perform bacteria tests on streams, lakes, 
swimming beaches, and springs. The primary 
reason for bacteria testing is the determina-
tion of baseline conditions. Test results may 
also be used to identify potential contamina-
tion from broken or leaking septic tanks and 
sewer lines, wastewater treatment plants, 
animal holding operations and other point and 
nonpoint sources. Citizen scientists monitor-
ing for bacteria will develop sampling strate-
gies to suit their objectives and budget, and 
sampling frequency will vary accordingly. Ad-
ditionally, Texas Stream Team accepts E. coli 
data from samples collected by citizen scien-
tists and taken to a National Environmental 
Laboratory Accreditation Program (NELAP) 
certified laboratory to run the analysis. Testing 
for E. coli is only for freshwater testing. En-
terococci (MPN/100 mL) data collected in salt 
or brackish waterways is accepted if citizen 
scientists take samples to a NELAP certified 
lab; however, Texas Stream Team does not 
currently have methods to test for that at this 
time. E. coli monitoring includes:
1.  bacteriological information background and 

sample collection procedures
2. media storage and preparation 
3.  proper dilution, plating, and incubation 

procedures

4. colony enumeration 
5.  proper documentation and safety proce-

dures. 
Results of the E. coli tests are evaluated 

against State of Texas contact recreation 
standards. If test results indicate contami-
nation, Texas Stream Team advises the citi-
zen scientist to repeat and verify the initial 
results. If repeated high counts are found at 
a site over an extended period of time, the 
information will also be communicated to the 
appropriate local and state authorities. 

If the bacteria tests are for E. coli, the re-
sults in coastal waters or swimming beaches 
cannot be compared to State of Texas con-
tact recreation standards. If the Enterococci 
indicator bacteria is tested for at a NELAP 
certified laboratory, that data must only be 
compared to Enterococci indicator bacteria 
contact recreation standards.

Method Overview

Coliscan Easygel is a method used to test 
for E. coli and general coliform bacteria. Dr. 
Jonathan Roth developed the technology for 
Micrology Laboratories, LLC. Easygel is not 
an agar but is a pectin-gel. Easygel comes in 
a sterilized, two-piece unit, including a bottle 
of liquid medium and a Petri dish treated with 
a special formulation. 

With this method, a .5 mL to 5 mL of 
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sample of water is collected using a sterile 
pipette and is introduced into a 10 mL bottle 
of sterile liquid medium. The prepared me-
dium is then plated on a treated Petri dish 
and incubated at a temperature of 33ºC for 
28 hours. Commercially available incubators, 
such as the Hovabator, are recommended. 
Incubator temperature is maintained and ver-
ified with the armored thermometer provided 
in the Texas Stream Team Core kit. 

Upon incubation, the general coliforms 
and E. coli produce enzymes that react with 
color reagents in the media to produce pink 
to red colonies (general coliforms) or dark 
blue colonies (E. coli). Two samples from 
each monitoring site are analyzed, and a 
mean value is reported. Citizen scientists are 
required to conduct field blank quality control 
analysis for 10 percent of sampling events or 
once per month during their routine E. coli 
monitoring procedures to check for potential 
contamination issues.

Range and Accuracy

Citizen scientists typically use a 1 mL 
sample, but sample volumes may range in 
size from .5 mL to 5 mL (read the next sec-
tion, Determining Sample Size, for further 
explanation). The Coliscan Easygel test can 
detect as little as one bacterial colony per 
sample and can be used to identify up to 200 
colonies/sample. Concentrations exceeding 
200 colonies/sample are recorded as too 
numerous to count. A black and a white grid, 
which is the same size as the Petri dishes, is 
provided to assist citizen scientists in count-
ing E. coli colonies.

Accuracy of Coliscan Easygel is based 
on the reasonable performance of properly 
stored, pre-treated sterile plates, media, and 
pipettes. Extensive evaluation of the Coliscan 
Easygel method was conducted by Alabama 
Water Watch, Alabama Department of Fish-
eries, and Auburn University from February 
to September 1998 to confirm the accuracy 

of the Coliscan Easygel method. The results 
indicated this method is a reliable and valid 
tool for the detection of fecal contamination 
through a variety of concentrations. 

In December 1999, Coliscan Easygel was 
approved by the EPA Region 4 for use in the 
bacteriological monitoring of surface waters 
as part of the program developed by the 
Alabama Water Watch under the direction of 
Dr. William G. Deutsch of the Department of 
Fisheries of Auburn University. As a result 
of this program and other studies, Coliscan 
Easygel has become the preferred method 
for bacteriological monitoring in citizen sci-
entist water quality programs throughout the 
United States.

Determining Sample Size

The ideal number of colonies resulting 
from a single prepared plate is 20 to 60, and 
not over 200. Since the number of resulting 
colonies is dependent on the sample size, it 
may be necessary to experiment with several 
sample volumes to determine the best prob-
able sample size to achieve 20 to 60 colonies. 
Remember to draw a 1mL aliquot for field 
blanks.

To establish a baseline for typical condi-
tions, collect a 1mL and a 5mL sample vol-
ume during the first sampling event. If the 
1mL E. coli colony reading results in zero 
or only a few colonies, the sample volume 
should be too increased to 3 mL or 5 mL. 
Conversely, if the 5 mL sample results in 
more than 60 colonies, the sample size 
should be reduced to 1 mL or 3 mL during 
the next sampling event. 

Environmental and precipitation variables 
will influence levels of bacteria. Urban creeks 
with low discharge often have abundant E. 
coli and other coliform growth, so for that 
reason the citizen scientist should begin sam-
pling with 1 mL and 3 mL volumes. Pristine 
waters may require a 5 mL sample to achieve 
the preferred range of colonies.
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Counting Colonies

Final results of the analysis for the two 
tests per site plus the blank are reported on 
the monitoring form as “colonies per 100 mL” 
of sample water. To arrive at that number, you 
must first determine the dilution factor.

 
Dilution factor = 100 / sample size

For example, if you collected a sample 
size of 1 mL in the pipette and added this to 
the Easygel solution, your dilution factor is: 

100 / 1 or 100. 

Common dilution factors are: 
0.5 mL sample = dilution factor of 200
3mL sample = 33.3
5mL sample = 20

To determine the number of colonies 
per 100mL, multiply the number of colonies 
counted by the dilution factor. 

#colonies/100mL = #colonies X dilution factor

For example, if you counted 8 colonies 
and had a dilution factor of 33.3 (3 mL sam-
ple size), your final result is

8 X 33.3 or 266 E. coli colonies/100mL 

For a count of 11 colonies multiplied by 
dilution factor of 20 (5mL sample size), your 
result is 220 E. coli colonies/100mL. 

This information should be entered on 
the monitoring form to document the final 
results of each set of samples analyzed. 
Verify the dilution factor calculation is correct 
and marked accordingly on the Quality Data 
Review Checklist. 

E. coli Procedures

PREPARATION

Prepare Easygel media bottles for a min-
imum of two tests for each site. You will 
collect one sample at each site and perform 
two tests for each sample. Each test requires 
one Easygel media bottle and one Petri dish. 
Prepare one additional Easygel media bottle 
and Petri dish for a quality control field blank. 
Easygel media bottles should be removed 
from the freezer in time to ensure they have 
reached room temperature (typically 2 - 3 
hours) before use. 

STEP 1 

Remove the Easygel media bottles from 
the freezer in time to ensure they have 
reached room temperature (typically 2 - 3 
hours) before use. 

COLLECTING YOUR SAMPLE

STEP 2

Collect your sample(s) out in the field. 
Make sure to follow Accepted Methods for 
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Collecting Water Samples found in section 
2.3 Collecting Water Samples.

PLATING AND DRAWING YOUR SAMPLE

Note: This may be a good time to turn on the 
incubator. The incubator needs to be turned 
on far enough in advance to ensure 33ºC is 
reached before loading Petri dishes after plat-
ing. Please allow at least 45 minutes. 

STEP 3

Label the top of each Petri dish with the 
site name, date, volume of the sample, and 
time the sample is poured into the Petri dish. 

STEP 4

Prepare the field blank Petri dish. The field 
blank consists of a sterile diluent sample of 1 
mL, and the sample container and Petri dish 
will be labeled like the other samples and 
will also include “field blank” next to the site 
name. 

STEP 5

Shake the sample container vigorously, 
and then carefully open without touching the 
lip of the bag. 

STEP 6

Unwrap the pipette from the bulb end and 

avoid contacting the tip with anything except 
the sample water. 

QC check: Leave the pipette in the sterile 
wrapper until ready to draw the sample. 

STEP 7

Submerge the bottom half of the pipette 
into the sample container and squeeze the 
bulb to expel the air. Draw the appropriate 
sample size (1 mL, 3 mL, or 5 mL) into the 
pipette by releasing the bulb slowly. Squeeze 
out any sample water in excess of the de-
sired volume. For more info on the appro-
priate sample size, please refer to section 
Determining Sample Size on page 19.

STEP 8

Deposit the sample into the Easygel me-
dia bottle, cap, and swirl gently. Record the 
sample size on the monitoring form. Remem-
ber to draw a 1mL aliquot for field blanks.

NOTE: Once mixed with the Easygel media, 
the prepared samples should either be plated 
within 10 minutes, or kept on ice or in a 
refrigerator until plated. 

STEP 9

Gently pour the prepared sample (the 
Easygel media mixed with the water sample) 
slowly into the Petri dish. 
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STEP 10

Gently swirl until there is a smooth coat-
ing of prepared sample across the bottom 
of the Petri dish (but be careful not to splash 
over the side or on the lid). 

STEP 11

Set on a level surface and allow between 
five to forty-five minutes for the media to gel. 
This will help ensure that the sample spreads 
uniformly across the Petri dish and will help 
prevent shifting or pooling of the media after 
placing in the incubator.

INCUBATION

STEP 12

Place Petri dishes right-side up in the 
incubator and maintain a steady incubation 
temperature of 33ºC.

QC check: At this temperature, colonies 
should not be counted for a minimum of 28 
hours and no counts should be made after 31 
hours. For optimum results, count and record 
colonies at 28 hours of incubation. 

STEP 13

Record the incubation time and tempera-
ture on your monitoring form.

COUNTING COLONIES

STEP 14

Count the number of individual and dis-
tinct dark purple and dark blue colonies. Teal 
or turquoise colored colonies with a clearly 
established dark center should also be count-
ed as E. coli. Colonies which are pink and 
white should be ignored. Please reference 
the ColiQuant EZ Colony Color Guide on the  
next page. Record the number of E. coli colo-
nies on your monitoring form. 

STEP 14.1: FIELD BLANKS 

Include one field blank for any month bac-
teria samples are collected. Follow routine 
handling, plating and analysis procedures, 
and report the results on your monitoring 
form. There should be no E. coli colony 
growth on the field blank samples. If E. coli 
growth occurs on the blank, discard all data 
collected on that day. Document the results 
on the monitoring form and consult with your 
trainer. Trainers will work closely with citizen 
scientists who have issues concerning field 
blank contamination to resolve the problem.

STEP 15

Record the final results of the analysis for 
the two tests per site plus the blank on the 
monitoring form as “colonies per 100 mL” of 
sample water. Verify the dilution factor calcu-
lation is correct and marked accordingly on 
the Quality Data Review Checklist. Review 
Counting Colonies on page 20 for more on 
how to calculate colonies per 100 mL.

WASTE DISPOSAL

STEP 16

To dispose of the used Petri dishes, lift 
the lid and pour 5ml (about 1 teaspoon) of 
straight bleach or isopropyl alcohol into each 
dish. Make sure the bleach has covered the 
entire dish.

STEP 17

Allow the solution to set for a minimum of 
fifteen minutes. Place the dishes in a sealed 
plastic bag and place in normal household 
trash.

STEP 18

Clean the inside of the incubator with 
diluted bleach solution and allow to air dry be-
fore the next use.
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2.5 NITRATE-NITROGEN

Nitrogen is present in terrestrial or aquatic 
environments as nitrates, nitrites, and ammo-
nia. Nitrate-nitrogen tests are conducted for 
maximum data compatibility with the TCEQ 
and other partners. Nitrogen is a nutrient 
necessary for the growth of most organisms. 
However, excessive amounts of nitrogen 
can have a detrimental effect on aquatic life 
by lowering the concentration of dissolved 
oxygen (DO). Nitrogen affects DO when 
excessive algae growth on the water surface 
starves subsurface vegetation of sunlight, 
which limits the input of oxygen into a water 
body due to decreased photosynthesis. This 
process is enhanced when subsurface veg-
etation dies and decomposes, undergoing a 
process during which oxygen is consumed 
from the water (the bacteria breaking down 
the vegetation uses up a lot of the oxygen in 
the water). Nitrogen sources in a water body 
may be from livestock and pet waste, treat-
ed wastewater effluent, excessive fertilizer 
use, failing septic systems, and industrial 

discharges that contain corrosion inhibitors. 
Nitrates dissolve more readily (easily) than 
phosphates, which tend to be attached to 
sediment, and therefore can serve as a better 
indicator of the possibility of sewage or ma-
nure pollution during dry weather. 

Method Overview

The LaMotte Nitrate-Nitrogen Kit (Zinc-Re-
duction Octa-Slide Method) enables the user 
to reduce nitrate-nitrogen to nitrite with zinc, 
which then undergoes diazotization (coupling) 
to form a pink color in a test tube. The test 
tube is then inserted in an Octa-Slide Viewer 
and compared to a color standard. The value 
of the closest color to the sample is recorded 
in milligrams per liter (mg/L). 

Aside from the accuracy described above, 
the LaMotte Nitrate-Nitrogen Zinc Reduction 
Method is employed because it is the only 
practical test available for citizen science 
programs due to the lack of hazardous waste 
and the low cost of supplies. It has been 
used by the Colorado River Watch Network 
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(CRWN) for many years, and the need for 
cross-program consistency is very important 
for Texas Stream Team since it is the hub for a 
network of partners, including CRWN. 

Data Range and Accuracy

Nitrate-nitrogen measurements can be 
read from 0 to15 mg/L nitrate-nitrogen. 
Measurements are accurate to +/- 0.5 mg/L. 
Values which appear to be below 1 mg/L 
are recorded as <1 because it is the lowest 
readable quantity of the color comparator. 
Texas Stream Team performed accuracy tests 
using a lab-certified Nitrate-Nitrogen Standard 
Solution of 1 mg/L and one of 10 mg/L. Fif-
teen tests total were performed by four staff 
members, and every result was equal to the 
standard solution. 

Nitrate-Nitrogen Procedures

FILTRATION

If you recorded either “cloudy” or “tur-
bid” under water transparency when con-
ducting your field observations, the sample 
must first be filtered to obtain accurate test 
results. Note that filtering samples may take 
up to thirty minutes, so filtering should be 
performed first and other samples should 
be processed while sample is being filtered. 
If the sample is not turbid, proceed without 
filtering to Step 8.

STEP 1

Put on gloves and safety goggles.

STEP 2

Rinse one mixing bottle twice with the 
sample water. Rinse the other mixing bottle 
twice with distilled water. 

STEP 3

Fill the bottle rinsed with the sample water 
up to its shoulders with more sample water. 

STEP 4

Add 0.5mL of Filtration Aid Solution to the 
bottle. Swirl to mix.

STEP 5

Place the funnel in the other square 
mixing bottle. Insert a folded filter into the 
funnel. 

STEP 6

Pour the water sample into the filter paper 
slowly and allow the sample to filter through. 
Test this clear water sample for nitrate-nitro-
gen.

STEP 7

Rinse filter, funnel, and mixing bottle 
(once the sample water is poured into the 
test tube) with distilled water. 

ANALYSIS

STEP 8

Put on gloves and safety goggles.

STEP 9

Rinse a test tube and cap twice with the 
sample water.



26

STEP 10

Fill a test tube to the 5 mL line with the 
water sample. Ensure the bottom of the me-
niscus, not the side of the water column, is 
resting on the top of the 5 mL line.

STEP 11

Make sure you are in a shaded area for 
this as sunlight, even filtered light through 
leaves or window(s), will skew the results.

STEP 12

Add one Nitrate #1 Tablet.

STEP 13

Cap and mix until tablet dissolves into the 
solution.

STEP 14

Add one Nitrate CTA tablet. 

STEP 15

Cap and mix until tablet disintegrates.

STEP 16

Wait eight minutes. Use a timer for this 
step.

STEP 17

Insert Nitrogen Octa-Slide Bar into the 
Octa-Slide Viewer. 

STEP 18

Insert test tube into Octa-Slide Viewer.

STEP 19

Hold up to a white background and match 
the sample color to a color standard and re-
cord the result on the monitoring form. If the 
sample appears to be between two values, 
estimate the increment to choose the most 
appropriate value. If the color appears to be 
0, record as <1. A zero should not be record-
ed because of the detection limits of this 
test. 

STEP 20

Dispose of solution into the waste con-
tainer, and rinse test tube and cap twice with 
distilled water. See section 2.0 Supplies & 
Equipment List for proper waste disposal 
methods.
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2.6 ORTHOPHOSPHATE

Orthophosphate is the phosphate mole-
cule all by itself. Phosphorus almost always 
exists in the natural environment as phos-
phate, which continually cycles through the 
ecosystem as a nutrient necessary for the 
growth of most organisms. Testing for or-
thophosphate detects the amount of readily 
available phosphate in the water itself, ex-
cluding the phosphate bound up in plant and 
animal tissue. There are other methods to 
retrieve the phosphate from the material to 
which it is bound, but they are too compli-
cated and expensive to be conducted by a 
citizen scientist. Testing for orthophosphate 
gives us an idea of the degree of phosphate 
in a water body. It can be used for problem 
identification, which can be followed up with 
more detailed professional monitoring if nec-
essary. Orthophosphate can have the same 
detrimental effect as nitrate-nitrogen, which 
is described in section 2.5 Nitrate-Nitrogen. 

Phosphorus inputs into a water body may 
be from the weathering of soils and rocks, 
discharge from wastewater treatment plants, 
excessive fertilizer use, failing septic sys-
tems, livestock and pet waste, disturbed land 
areas, drained wetlands, water treatment, 
and some commercial cleaning products. 

Method Overview

The Hach Orthophosphate Test Kit 
(Ascorbic Acid Method) enables the user 
to reduce a phosphomolybdate complex 
with ascorbic acid to produce a blue color 
in a test tube. One test tube is filled with 
the untreated sample, and another with the 
treated sample. The sample test tube is then 
inserted in a color comparator and compared 
to a color standard, which is viewed through 
the untreated sample so that any initial col-
oration of the sample is accounted for. The 
value of the closest color to the sample is 
recorded in mg/L. 

Jennifer Idol
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The Hach Orthophosphate Test Kit was 
chosen because it enables the user to detect 
values as low as 0.02 mg/L. This is the lowest 
detection limit offered for field testing meth-
ods. Most water bodies in the state of Texas 
will exhibit very low values for orthophos-
phate, so citizen scientists need the lowest 
detection limit possible.

Data Range and Accuracy

Orthophosphate measurements can be 
read at values ranging from 0 to 50 mg/L 
polyatomic ion orthophosphate. Measure-
ments are accurate to +/- 0.02 mg/L. Values 
which appear to be below 0.02 mg/L are 
recorded as <0.02 because it is the lowest 
readable quantity of the color comparator. 
Texas Stream Team performed accuracy tests 
using a lab-certified Orthophosphate Stan-
dard Solution of 1 mg/L. Fifteen tests total 
were performed by four staff members, and 
every result was equal to the standard solu-
tion. 

Orthophosphate Procedures

When testing for orthophosphates, al-
ways begin with the low range test. If a color 
match is not possible due to the sample 
being darker than the darkest value on the 
color wheel, proceed to the mid range test. If 
a color match is still not possible on the mid 
range test, proceed to the high range test.

FILTRATION

If you recorded either “cloudy” or “turbid” 
under water transparency when conducting 
your field observations, the sample must first 
be filtered to obtain accurate test results. Fil-
tering samples may take up to thirty minutes, 
so filtering should be performed first and 
other samples should be processed while the 
sample is being filtered. If the sample is not 
turbid, proceed to Step 13 without filtering.

STEP 1

Put on gloves and safety goggles.

STEP 2

Rinse one mixing bottle twice with the 
sample water. Rinse the other mixing bottle 
twice with distilled water. If performing the 
low range test, rinse one glass test tube 
twice with distilled water.

STEP 3

Fill the mixing bottle rinsed with the 
sample water up to its shoulders with more 
sample water. 

STEP 4

Add one drop of Filtration Aid Solution to 
the bottle. Swirl to mix.

STEP 5

Place the funnel in the other square mix-
ing bottle. Insert a folded filter into the funnel. 

STEP 6

Pour the water sample into the filter paper 
and allow the sample to filter through. Test 
this clear water sample for orthophosphate.

STEP 7

If performing the low range test, you will 
need to filter another sample directly into a 
test tube to be the blank. If you are not per-
forming the low range test, proceed to Step 
11.

STEP 8

Rinse the available square mixing bottle 
twice with the sample water. Fill the square 
mixing bottle to the shoulder with the sample 
water. 
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STEP 9

Add one drop of filtration aid solution to 
the bottle. Swirl to mix. 

STEP 10

Place funnel in the test tube. Insert a fold-
ed filter into the funnel. Pour the water sam-
ple into the filter paper and allow the sample 
to filter through. 

STEP 11

Pour excess water out until the bottom of 
the meniscus rests on the top of the upper 
line in the glass test tube. This is your blank.

STEP 12

Rinse the filter, funnel, and mixing bottle 
(once the sample water is poured into the 
test tube) twice with distilled water. 

 
Analysis: Low Range (0-1 mg/L)

STEP 13

Put on gloves and safety goggles.

STEP 14

Insert the long path viewing adapter into 
the color comparator. Make sure the two 
holes of the viewing adapter are facing up, 
towards the holes at the top of the color 
comparator. Insert the color wheel into the 
color comparator.

STEP 15

Rinse both test tubes and the square 
mixing bottle twice with the sample water 
unless the sample was filtered. If the sample 
was filtered, proceed to Step 17.

STEP 16

Fill one test tube to the top line with the 
sample water. Make sure the bottom of the 
meniscus is resting on the top of the line. 
This is your blank. Place this tube in the top 
left opening of the color comparator.

STEP 17

Fill the square mixing bottle to the 20 mL 
mark with the sample water. If using a fil-
tered sample, pour out excess water. Make 
sure the bottom of the meniscus is resting 
on the top of the line. 

STEP 18

Add the contents of one PhosVer 3 Phos-
phate Reagent Powder Pillow into the bottle. 
Swirl to mix. 

STEP 19

Wait eight minutes for the color to de-
velop. If orthophosphate is present, then a 
blue-violet color will develop. Read the re-
sult within 10 minutes of the addition of the 
powder. 
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STEP 20

Fill another test tube to the top line with 
the prepared sample. Make sure the bottom 
of the meniscus is resting on top of the line. 

STEP 21

Place the second tube in the top right 
opening of the color comparator. Hold the 
color comparator with the tube tops pointing 
towards a light source against a white back-
ground. Make sure the blue test tube caps 
are removed from the test tubes as it may 
interfere with color perception.

STEP 22

Look through the openings in the front 
of the comparator. Rotate the color disc until 
the color matches in the two openings. If the 
observed color is darker than the color stan-
dards shown on the color wheel, proceed to 
Step 24 and begin the mid-range test.

STEP 23

If the two colors match, divide the read-
ing in the scale window by 50 and record the 
result on the monitoring form.

STEP 24

Dispose of the solution into the waste 
container, and rinse test tubes and the bottle 
twice with distilled water.

Mid. Range (0-5 mg/L)

If your sample was filtered during the low 
range test, you must repeat the filtration pro-
cess for the sample water for the mid range 
test. 

STEP 25

Put on gloves and safety goggles. If the 
long path viewing adapter is still in place in 

the color comparator, remove it. Insert the 
color wheel into the color comparator. 

STEP 26

Rinse both test tubes twice with the sam-
ple water.

STEP 27

Fill a test tube to the middle line with 
the sample water. Make sure the bottom of 
the meniscus is resting on the top line. This 
is your blank. Place this tube in the top left 
opening of the color comparator. 

STEP 28

Fill another test tube to the first line with 
the sample water. Make sure the bottom of 
the meniscus is resting on the top of the line. 

STEP 29

Add one PhosVer 3 Phosphate Reagent 
Powder Pillow to the second tube. 

STEP 30

Place the cap on the second tube, then 
invert and re-invert until the powder has dis-
solved. Wait at least one minute for full color 
development. If orthophosphate is present, 
then a blue-violet color will develop. Com-
plete the test and read the result within five 
minutes after adding the powder.

STEP 31

Place the second tube in the top right 
opening of the color comparator. Hold the 
comparator up to a light source such as the 
sky, a window, or lamp. Look through the 
openings in the front.

STEP 32

Rotate the color disc until the color match-
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es the two openings. If the observed value is 
darker than the color standards shown on the 
color wheel, go to Step 35 and then repeat 
with the high range test. 

STEP 33

If both colors match, then divide the read-
ing in the scale window by 10 and record the 
results on the monitoring form. 

STEP 34

Dispose into the waste container and 
rinse the test tubes twice with distilled water.

High Range (0-50 mg/L)

STEP 35

Put on gloves and safety goggles. Rinse 
both test tubes twice with distilled water. 

STEP 36

Fill a test tube to the first line with dis-
tilled water. Make sure the bottom of the 
meniscus is resting on the top of the line. 
This is your blank. Place this tube in the top 
left opening of the color comparator. 

STEP 37

Rinse the plastic dropper several times 
with the sample water, then fill the dropper 
to the first mark with the sample water. Add 
this water to the second test tube. 

STEP 38

Add distilled water to the first line on the 
second tube. Make sure the bottom of the 
meniscus is resting on the top of the line.

STEP 39

Invert and re-invert a few times to mix. 
Add the content of one PhosVer 3 Phosphate 
Reagent Powder Pillow to the second tube. 

STEP 40

Replace the cap and invert and re-invert 
until powder is dissolved. Wait at least one 
minute for full color development. If phos-
phate is present, then a blue-violet color will 
develop. Read the result within five minutes 
after adding the powder to the solution.

STEP 41

Place the second test tube in the top right 
opening of the color comparator. Hold the 
comparator up to a light source such as the 
sky, a window, or lamp. Look through the 
openings in front. 

STEP 42

Rotate the color disc until the color match-
es both openings. Read the mg/L phosphate 
in the scale window and record the result on 
the monitoring form.

STEP 43

Dispose solution in the waste container 
and rinse the test tube which held the re-
agent twice with distilled water. See section 
2.0 Supplies & Equipment List for proper 
waste disposal methods.
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2.7 TURBIDITY

Turbidity is the cloudiness or haziness 
of a fluid caused by suspended solids such 
as soil, algae, plankton, microbes, or other 
substances. Highly turbid waters are mostly 
the result of runoff carrying any soils exposed 
as a result of tilling, mining, drought, or other 
conditions. Other factors causing turbidity 
may be excessive algae growth, a large num-
ber of bottom feeders disturbing sediment, 
swimmers disturbing sediment, or eroding 
stream banks. High turbidity increases the 
water temperature because suspended parti-
cles absorb more heat. Higher temperatures 
then reduce the DO because warm water 
holds less DO than cold water. This process is 
intensified because turbid water limits sun-
light penetration, which limits photosynthesis 
and therefore reduces the amount of DO in 
the water body. Highly turbid water also pos-
es a risk to wildlife by clogging gills, reducing 
resistance to disease, lowering growth rates, 
and affecting egg and larval development. As 
suspended particles settle, they can blanket 
the stream bottom and smother fish eggs and 

any organisms living on or near the bottom of 
the water body. Contaminants tend to attach 
to sediment, so highly turbid waters serve as 
an indicator of other problems as well. 

Method Overview

The Turbidity Dropper Pipette Method 
involves adding one drop at a time of a stan-
dard turbidity solution to turbidity-free water 
in a test tube until it matches the sample. The 
number of drops is multiplied by a dilution 
factor to calculate the turbidity.

This method was chosen because it is the 
only practical, affordable method to achieve 
quantitative turbidity measurements. Other 
options involve using spectrometers, which 
are very expensive. 

Data Range and Accuracy

Turbidity measurement results are record-
ed in Jackson Turbidity Units (JTU) and can 
be read from 5 to 200 JTUs. According to 
the United States Geological Survey (USGS) 
National Field Manual for the Collection of 
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Water-Quality Data, Jackson Turbidity Units 
are roughly equivalent to the industry stan-
dard, Nephelometric Turbidity Units. 

Analyzing Turbidity

STEP 1

Rinse one turbidity column with the 
sample water. Next, rinse the other column 
with distilled water (preferred) or tap water, if 
necessary.

STEP 2

Fill the turbidity column rinsed with the 
sample water to the 50 mL line with more 
sample water.

STEP 3

If the black dot at the bottom of the tur-
bidity column filled in Step 2 is equally clear 
in both tubes, the turbidity is zero. If the black 
dot is not equally visible, pour out 25 mL of 
the sample water so that only 25 mL of the 
sample is left within the column. 

STEP 4

Fill the second turbidity column with an 
amount of distilled or tap water (whichever it 
was rinsed with) that is equal to the other tur-
bidity column. This is your “clear water” tube.

STEP 5

Place the two columns side by side and 
note any differences in clarity. If the black dot 
is equally clear in both tubes, the turbidity is 
zero. If the black dot in the sample tube is 
less clear than the “clear water” tube, pro-
ceed to Step 6.

STEP 6

Shake the standard turbidity reagent 
vigorously. Add 0.5 mL of the reagent to the 
“clear water” column. You will need to keep 
track of how many additions of standard 
turbidity reagent you perform throughout 
the analysis.

STEP 7

Take your two stirring rods and use them 
to separately stir the contents of both tubes 
to equally distribute turbid particles. 

STEP 8

Check for the amount of turbidity by look-
ing down into the solution at the black dot. 

STEP 9

If the turbidity of the sample water is 
greater than that of the “clear water,” con-
tinue to add the standard turbidity reagent in 
0.5 mL increments to the “clear water” tube 
and mix with the stir rod after each addition. 
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Stop once the turbidity of the “clear water” 
tube equals that of the sample water.

STEP 10

Check the table below for your turbidity 
test results. Record the number of JTU on 
your monitoring form.

Turbidity Test Results
Number of Measured Additions (0.5mL) 

    50 mL Graduation    25 mL Graduation
1 5 JTU       10 JTU
2 10 JTU       20 JTU
3 15 JTU       30 JTU
4 20 JTU       40 JTU
5 25 JTU       50 JTU
6 30 JTU       60 JTU
7 35 JTU       70 JTU
8 40 JTU       80 JTU
9 45 JTU       90 JTU
10 50 JTU       100 JTU
15 75 JTU       150 JTU
20 100 JTU       200 JTU

STEP 11:

Dispose of solution into the waste con-
tainer and rinse turbidity columns twice with 
distilled water. Use the brush if necessary. 
See section 2.0 Supplies & Equipment List 
for proper waste disposal methods.

2.8  STREAMFLOW

Streamflow is the volume of water that 
moves over a designated point over a fixed 
period of time. Streamflow is measured 
with the Texas Stream Team in cubic feet 
per second (cfs or ft3/sec). Streamflow is an 
important measurement in regards to water 
quality and NPS pollution. Water quality may 
be directly or indirectly related to streamflow.  
Less flow may lead to concentrated con-
taminants. During high flow, higher levels of 
contaminants might exist in the water body 
due to contaminants being carried with sed-
iments in stormwater during runoff events. 
Certain organisms depend on certain flows. 
Additionally, substantial streamflow dilutes 
the effect of pollution on aquatic organisms. 
When streamflow is limited, the effect of pol-
lution is increased due to decreased dilution. 
Faster flows can increase DO. Also, lower 
flows may cause changes in water tempera-
ture and other parameters such as DO. 

Method Overview

The streamflow measurement involves 
taking width, depth, and velocity measure-
ments using a measuring tape, a stop watch, 
and a whiffle ball and multiplying these 
values to determine discharge. Results are 
recorded in cubic feet per second (cfs).
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Data Range and Accuracy

Streamflow measurements will vary over 
a wide range for each water body. The accura-
cy of streamflow measurements is limited so 
it is more manageable to be performed by a 
professional. Citizen scientist measurements 
will however give us a ballpark estimate of 
streamflow. 

Reason for Method Selection

This method was chosen because it is 
the only practical, affordable method. Other 
options involve flow meters, which are very 
expensive. Also, more measurements could 
be taken and coupled with more complicated 
calculations to achieve greater accuracy, but 
this is not included so that this process can 
be performed by all willing citizen scientists.

Measuring Streamflow

To ensure you do not lose your foot-
ing, never try to measure streamflow in 
swiftly moving or deep water. If you are 
concerned for your safety, do not conduct 
streamflow monitoring.

STEP 1

Measure the width of the stream in feet 
with the measuring tape. Measure only the 
water, not the wetted perimeter (banks). 
Round to the nearest ¼ inch.

STEP 2

Take one depth measurement for every 
two meters. If the water body is less than six 
meters wide, take three evenly spaced mea-
surements. Average the measurements.

STEP 3

Measure 10 ft. in the stream upstream to 
downstream (parallel to the current) in the 
sample area. 

STEP 4

If the water body is safe to retrieve the 
whiffle ball from, have one person stand at 
the upstream end of the 10 feet and drop the 
whiffle ball into the current. Another person 
should stand at the downstream end and 
note the time it takes the whiffle ball float 
to travel the 10 feet. If you are sampling by 
yourself or the water body is unsafe to enter, 
a dry stick a couple of inches in length or an 
orange peel may be used to note the float 
time so that you do not litter. Repeat the pro-
cess three times and average the time. 

STEP 5

Divide distance (10 feet) by the average 
time. 

Trial 1 time + Trial 2 time + Trial 3 time / 3 
= Average time

Distance (10 feet) / Average time 
= Average velocity ft/sec

STEP 5

Record velocity in feet per second.

Avg. velocity x width x avg. depth 
= Discharge (ft3/sec)
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3.0 APPENDIX

Material Safety Data Sheets

LAMOTTE

You can view and download the full MSDS (material saftey data sheet) and SDS (safety data 
sheet) for LaMotte reagents on their website at www.lamotte.com/en/support/sds-search. Se-
lect the MSDS or SDS search and type in the reagent code listed below.

LaMotte Reagent                  Code

Nitrate #1 Tablets ....................................................................................................2799A
Nitrate CTA Tablets ..........................................................................................NN-3703A
Standard Turbidity Reagent 60 mL .........................................................................  7520

HACH

If you would like to view and download the full SDS for Hach reagents, you can visit the 
Hach SDS database website at http://sds.hach.com/private/search.aspx. Type in the reagent 
code listed below to get a PDF of the data sheet.

Hach Reagent                  Code

Filteration Aid Solution ........................................................................................ 104633
PhosVer® 3 Phosphate Reagant Powder Pillows .............................................. 220999

MICROLOGY LABORATORIES

If you would like the full MSDS for Micrology Laboratories reagents, you can download the 
information on LaMotte’s website under SDS Forms(MSDS) at https://www.micrologylabs.com/
page/125/Document-Downloads. Make sure the Catalog Number at the top of the MSDS sheet 
matches the code provided below.

Micrology Laboratories Reagent                 Code

Coliscan Easygel ..................................................................................................... 25001
Diluent 10ml ........................................................................................................... DBF10

GLOSSARY OF TERMS .....................................................................35

NOTES & OBSERVATIONS PAGES .................................................57
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3.1 GLOSSARY OF TERMS

Algae - Plants that lack true roots, stems, 
and leaves. For the physical assessment de-
scribed herein, algae consist of nonvascular 
plants that attach to rocks and debris or are 
free floating in the water. Such plants may be 
green, blue-green, or olive in color, slimy to 
the touch, and usually have a coarse filamen-
tous structure.

Ammonia-Nitrogen (NH3-N) - Ammonia, 
naturally occurring in surface and wastewa-
ters, is produced by the breakdown of com-
pounds containing organic nitrogen.

Bank - The portion of the channel that 
tends to restrict lateral movement of water. It 
often has a slope less than 90° and exhibits a 
distinct break in slope from the stream bot-
tom. Also, a distinct change in the substrate 
materials or vegetation may delineate the 
bank.

Channel - That portion of the landscape 
which contains the bank and the stream bot-
tom. 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.

Chlorophyll a - Photosynthetic pigment 
which is found in all green plants. The con-
centration of chlorophyll a is used to estimate 
phytoplankton biomass (all of the phytoplank-
ton in a given area) in surface water.

Contact Recreation - Recreational activ-
ities involving a significant risk of ingestion 
of contaminant water, including wading by 
children, swimming, water skiing, diving and 
surfing.

Detritus - Decaying organic material. 

Effluent - Wastewater (treated or untreat-

ed) that flows out of a treatment plant or 
industrial outfall (point source), prior to enter-
ing a water body. 

Estuary - Regions of interaction between 
rivers and near shore ocean waters, where 
tidal action and river flow create a mixing of 
fresh and salt water. 

Eutrophic - Refers to shallow, murky bod-
ies of water that have excessive concentra-
tions of plant nutrients resulting in increased 
algal production. 

Eutrophication - The slow, aging process 
during which a lake, estuary or bay evolves 
into a bog or marsh and eventually disap-
pears. 

Fecal Coliform Bacteria - Bacteria found 
in the intestinal tracts of warm-blooded ani-
mals. Organisms used as an indicator of pol-
lution and possible presence of waterborne 
pathogens. 

Habitat - The area in which an organism 
lives. 

Nitrate-Nitrogen (NO3-N) - A compound 
containing nitrogen which can exist as a dis-
solved solid in water. Excessive amounts can 
have harmful effects on humans and animals 
>10 mg/L). 

Nitrification - The process where am-
monia in water and wastewater is oxidized 
to nitrite and then to nitrate by bacterial and 
chemical reactions. 

Nitrite-Nitrogen (NO2-N) - An intermedi-
ate oxidation state in the nitrification process 
(ammonia, nitrite, nitrate). 

Nonpoint Source - Pollution sources 
which are diffuse and do not have a single 
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point of origin or are not introduced into a 
receiving stream from a specific outfall. The 
pollutants are generally carried off the land by 
stormwater runoff. The commonly used cat-
egories for nonpoint sources are: agriculture, 
forestry, urban, mining, construction, dams 
and channels, land disposal and saltwater 
intrusion.

Nutrient - Any substance used by living 
things to promote growth. The term is gen-
erally applied to nitrogen and phosphorus in 
water and wastewater, but is also applied to 
other essential and trace elements. 

Outfall - A designated point of effluent 
discharge. 

pH - The hydrogen-ion activity of water 
caused by the breakdown of water molecules 
and presence of dissolved acids and bases. 

Phosphorus - Essential nutrient to the 
growth of organisms and can be the nutrient 
that limits the primary productivity of water. 
In excessive amounts, from wastewater, 
agricultural drainage and certain industrial 
wastes, it also contributes to the eutrophica-
tion of lakes and other water bodies. 

Photosynthesis - The manufacture by 
plants of carbohydrates and oxygen from 
carbon dioxide and water in the presence 
of chlorophyll using sunlight as an energy 
source. 

Plankton - Organisms (plants and ani-
mals) which live in open water, either sus-
pended or floating. 
Phytoplankton (plant): (1) Microscopic (2) 
movement dependent on currents (3) primary 
producers (solar radiation and nutrients used 
for growth) (4) have effect on water quality. 
Zooplankton (animal): (1) microscopic, but 

some can be seen by the naked eye (2) ca-
pable of movement (3) secondary producers 
(feed on phytoplankton, bacteria and detritus 
(dead organic matter). 

Point Source - A specific location from 
which pollutants are discharged. It can also 
be defined as a single identifiable source of 
pollution (e.g., pipe or ship). 

Pollution - the man-made or man-induced 
alteration of the chemical, physical, biological 
and radiological integrity of water (EPA CWA 
definition). 

Reservoir - Any natural or artificial holding 
area used to store, regulate or control water. 

Run-Off - The part of precipitation or 
irrigation water that runs-off land into streams 
and other surface water. 

Sediment - Particles and/or clumps of 
particle of sand, clay, silt, and plant or animal 
matter carried in water and are deposited in 
reservoirs and slow moving areas of streams 
and rivers. 

Sulfate (SO4-2) - Sulfate is derived from 
rocks and soils containing gypsum, iron sul-
fides and other sulfur compounds. Sulfates 
are widely distributed in nature. 

Water Quality Standards - Established 
limits of certain chemical, physical, and 
biological parameters in a water body; water 
quality standards are established for the dif-
ferent designated uses of a water body (e.g., 
aquatic life use, contact recreation, public 
water supply).

Watershed -The area of land from which 
precipitation drains to a single point. Water-
sheds are sometimes referred to as drainage 
basins or drainage areas. 
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