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Detection of Hexavalent Chromium, Strontium- 90, and Tritium in the Groundwater in Four
Southern California Cities.
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Abstract:
This experiment exposes the reality of how contaminated Southern California
groundwater is as a result of industrial and nuclear energy bi-products. Each of the substances
that are the subject of this study have made their way into Southern California’s groundwater
through industrial pathways. As industry continues to grow this toxic chemical pollution of
groundwater will in turn grow with it, and thus creating further health threats to the surrounding
citizens. This study analyses water samples from four different cities in Southern California;
Simi Valley, CA, Thousand Oaks, CA, Oak Park, CA, and Westlake, CA. Four 10 mL water
samples will be taken from similar ecosystems in each city (total of 16 samples) and tested for a
carcinogen and two radionuclides. The water samples were then tested for hexavalent chromium
(a carcinogen), strontium-90 (a radioactive form of strontium), and tritium (a radioactive
isotope). Each sample collected throughout the course of this experiment was put through a
series of tests; they were first put through a liquid scintillation counter located at the University
of California Los Angeles (procedure performed by radio technician Bryan Ruiz). During this
portion of the experiment 4 different trials of each city were scintillated. Next, two trials of the
same samples were tested using Chromate (hexavalent) — CHEMets® Visual Kit. In the results
from the liquid scintillation counter, on average for tritium 14.33 counts per minute which is
about two counts per minute over the scintillated blank, and for strontium-90 the average was
43.62 counts per minute which is around four counts per minute over the blank. Unfortunately,
the test performed with the hexavalent chromium kit was inconclusive and did not result in any
detection of hexavalent chromium. However, though further research as a result of such failure
has led to the conclusion that according to a Groundwater Information Sheet about Hexavalent
Chromium, the city of Los Angeles, California has fifty-seven public water wells that are tested
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to be contaminated with hexavalent chromium. Additionally, the standard Environmental goal
has risen a very significant amount according to the same Groundwater Information Sheet about
Hexavalent Chromium. This experiment has definitely exposed the reality of how industrial and
nuclear contamination is a very serious and real issue that must be dealt with.

Introduction:
Dangerous alloys, radionuclides, carcinogens and other chemicals as well as those in this
study are present in our ecosystem as a result of global industry and nuclear development.
Pollution, especially carcinogenic or radioactive, will continue to grow just as industry and
nuclear power does. Hexavalent chromium, strontium-90, and tritium are all harmful to human
health and have all unfortunately been proven to be present in the groundwater of each of the
alleged California cities (Simi Valley, CA, Thousand Oaks, CA, Oak Park, CA, and Westlake,
CA).
Hexavalent Chromium:
Hexavalent chromium or chromium-6 is the element chromium with an added 6+
oxidation state. Chromium is naturally not hexavalent, but when high temperatures are present an
oxidation is attached to the chromium ion. Hexavalent chromium is created during welding or
melting of chromium A Gama Program Information Sheet about hexavalent chromium also tells
us that hexavalent chromium can enter the environment though “discharges of dye and paint
pigments, wood preservatives, chrome plating liquid wastes, and leaching from hazardous waste
sites.” (California, 2017). Although hexavalent chromium poses a clear threat in this project,
chromium itself is not all bad. Chromium pollinate, in fact, is a nutritional supplement that helps
type two diabetics with weight loss and blood sugar regulation. It also helps to lower one's
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cholesterol, as well as assists with growth performance in young adults (Hamidi, 2016). In
retrospect, whether chromium is an asset or a threat depends on how it is presented in its own
environment. This study focuses on the apparent dangers and cancer causing levels of hexavalent
chromium in the groundwater of citizens in the alleged cities.
According to a Material Safety Data Sheet (MSDS) when hexavalent chromium is
ingested it causes many health concerns involving the respiratory tract, stomach, small intestine,
and the male reproductive system. In the respiratory tract exposure to hexavalent chromium can
cause nasal irritation, breathing issues like asthma, and severe allergies to further chromium
compounds. A stomach or small intestine subject to hexavalent chromium results in stomach
irritation, ulcers (occurs when the layer of mucus on the inner wall the stomach is minimized and
stomach acids eat away at inner tissue causing immense pain to the abdomen), or anemia (iron
deficiency in blood stream). The ingestion of hexavalent chromium results in sperm damage and
an abnormally low sperm count when it comes to the male reproductive system. Along with
these, cancer of the lungs, stomach, and intestines is also prevalent. It has been determined that
hexavalent chromium is in fact carcinogenic and as a result there have been cases where workers,
who undoubtedly inhaled or consume hexavalent chromium in some way, are diagnosed with
lung cancer. Also, in laboratory animals, tumors grow in lungs, stomach, and intestines when
exposed to hexavalent chromium. The dangerous, carcinogenic affect that hexavalent chromium
has on human physiology is a very serious threat that must be confronted especially in knowing
that is has been detected in Southern California’s groundwater.
Hinkley, California:
During the mid to late 90’s in the small desert town of Hinkley, California a woman
named Erin Brockovich headed the litigation against a company called Pacific Gas and Electric
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(PG&E) for polluting the water table of this small area with none other than hexavalent
chromium. In 1952, Pacific Gas and Electric built a compressor station in Hinkley, California as
a part of the natural-gas pipeline that went all he was to the San Francisco Bay Area, they used
hexavalent chromium as a cooling system for the pipe and to help prevent corrosion. Pacific Gas
and Electric was knowingly dumping excess hexavalent chromium into unprotected ponds
causing the cancer-causing metal to seep into the soil and groundwater of what they considered
as the small, unimportant town of Hinkley, California. Brockovich slowly accumulated evidence
of the incident as an intern in a law firm in California and soon brought it to the attention of the
lawyers at the firm she was working for at the time. After she got the firm to be a part of it they
soon rallied the citizens of Hinkley and convinced them to sue, unexpectedly resulting in a
settlement of $333 million. But despite the record breaking settlement fund the few who haven't
left Hinkley question the safety of their water and how much it was truly contaminated. A Pacific
Gas and Electric background study tells us that as of about 11 years ago the average level of
hexavalent chromium in the Hinkley water table were about 1.19 ppb and to compare to the
Pacific Gas and Electric Topock Compressor Station on the “California- Arizona border
averaged 7.8 ppb with peaks of 31.8 ppb”. After her impressive success in California she went
on to assist on similar cases in Pennsylvania and Idaho Brockovich also she went on to spread
her knowledge and encourage environmental safety as an environmental activist.
Strontium-90:
When created in nature, strontium is a soft metal found most commonly in rocks, when
found in this state it is generally called stable strontium. Also, it is not radioactive or unstable
when in this natural state (Division of Public Health, 2012). Strontium-90, however, is the
radioactive form of the element and is created during a nuclear explosion within its reactors.
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Sr90 also has a half-life of 28.6 years and is generally found within nuclear reactors in nuclear
power facilities. Strontium-90 has an atomic number of 38 its symbol is Sr-90 or 90Sr, and its
mass number is 90 (52 neutrons) (Material Safety Data Sheet, 2017). Material Safety Data Sheet
tells us of many ways to detect this radioactive material these methods are as follows “1. A
radiation survey meter equipped with a thin-window, energy-compensated Geiger Mueller
detector, 2. A radiation contamination monitor equipped with a Geiger Mueller pancake detector,
and 3. A radiation survey meter equipped with a plastic scintillator detector. Unfortunately, Sr90
is found almost everywhere in minuscule amounts as a result of previous nuclear explosions. If
ingested, the radioactive form of strontium can cause several issues regarding health in humans,
especially in the blood. Some of the health risks for ingesting strontium-90 include; anemia,
blood clotting issues, and weak immune system (Division of Public Health, 2012). When the
radioactive from of strontium, strontium-90 is ingested it finds its way into one’s bone marrow,
and because bone marrow is the body’s main supplier of red blood cells, when it is contaminated
with the radioactive form of strontium, the blood cells that the contaminated bone marrow
creates is then contaminated as well. It is because of such contamination of the bone marrow that
causes such severe ailments with association to red blood cells in the body when one is exposed
to the radioactive from of strontium.
Tritium:
Like strontium-90, tritium is also a radioactive substance that is unfortunately found in
the environment around us. The Material Data Safety Sheet or MSDS for tritium tells us that it
has a half-life of 250 years and is extremely toxic to humans, it has Beta radiation of 100%
abundance, and that Liquid Scintillation counting is the only known way for detecting tritium.
Tritium is the fastest radionuclide in water, is very difficult to remediate or filter out, and binds
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to water uncontrollably. Tritium is a radioactive isotope that plays a large role in the creation of
HTO or radioactive water (where one hydrogen in H2O becomes radioactive). Tritium binds
wherever hydrogen does which includes all plants, animal, and human skin. HTO, because it
essentially is the water, cannot be filtered out. As a result of the undercover spill at the Santa
Susana Field Laboratory in 1957 tritium is getting into our groundwater. Legally, the allowed
water drinking level of tritium is 20,000 pico-Curies per liter and it is thought that now those
levels are scarily beyond that level (Hirsch, 2006). Research done by the Nuclear Information
and Research Service tells that in laboratory mice, Rytomaa, which is another name for tritiated
water (HTO), has a strong correlation to decreased brain weight as well as the decreased weight
of genital tract organs. This study also tells that tritium can impact one's health two times more
than x-rays or gamma rays (Nolan, 1979). Additionally, tritium from HTO becomes intertwined
with human DNA and that type of cell exposure is unprecedentedly dangerous to the human’s
fragile molecular base. Consequently, it has been made clear that liquid exposure to tritium
creates several issues to the human's’ physiological processes, and because it was found to be
present in our groundwater, that shows it to be all the more dangerous. Tritium is very clearly an
extremely dangerous radioactive isotope that must be treated with maximum safety and
precautions.
SSFL:
In the mid-1900s the Sana Susana Field Laboratory (SSFL) was built in the hills of Simi
Valley, California and used by several different companies for several different purposes. This
Laboratory located just 7 miles away from the suburban community of Canoga Park witch, in the
year 2000 was recorded to have a population of 53,227 (Canoga Park, 2017). The facilities
original use was for the piloting of new post World War II technologies, including those
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involving nuclear warfare (scores 15). This 2,850-acre facility was occupied by North American
Aviation (NAA) which then became the starting point of Rocketdyne, or Rockwell International
Corporation. In total, there are four sections that make up this facility: Areas I, II, III, and IV.
According to research associate Sunkyung Yu three out of the four different sections of Sana
Susana Field Laboratory were in association with nuclear technology such as rocket engines.
These three sites were in direct involvement with Rockwell International Corporation. The fourth
cite at Sana Susana Field Laboratory was in association with Atomic International, which was
another part of the NAA, they largely had involvement with governmental projects like the
development of several different nuclear technologies, and specifically nuclear reactors. In the
late 1980s U.S. Department of Energy (DOE) began to find radioactive material all throughout
and near the Sana Susana Field Laboratory area. This discovery stroke worry in surrounding
communities about radioactive contamination and its effect on their lives and health. Rightfully
so the people of Canoga Park and other nearby communities demanded that an investigation be
made. As a result, the California Department of Health Services (CDHS) conducted an
experiment, from this study “authors found a higher-than-expected number of bladder-cancer
cases diagnosed between 1983 and 1987 among residents of Los Angeles County living near
SSFL” (Software Engineers Rocketdyne Division in Southern California,1986).
After the less detailed an invasive study conducted involving the citizens that took up
residence near Sana Susana Field Laboratory, these communities make the decision to create an
investigation of the heath of the Rocketdyne employees. In 1993, these communities gained the
support of the United States Department Of Defense (DOD) and the study began. Researchers at
the University of California Los Angeles hypothesized effects of radiation “on cancer mortality
among approximately 55,000 workers” (Software Engineers Rocketdyne Division in Southern
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California,1986). Specifically, this study measured personal exposure between the years of 1990
and 1993 to “external and internal radiation among a subset of workers participating in a
radiation monitoring program” (Software Engineers Rocketdyne Division in Southern
California,1986). The investigation measured for exposure of employees hired before 1980 for
the chemical hydrazine, which is a highly basic alkaline liquid that is used in rocket fuels, and
asbestos, which are six different naturally made metals that can withstand virtually anything but
also can lead to “mesothelioma, a fatal cancer that affects the lining of the lungs, as well as other
cancers and lung-related illnesses” if exposed to humans (HYDRAZINE, 2017 & What is
Asbestos: Types & Potential Risks After Exposure, 2016). Investigators did not stop with jut
those working, the study went further and investigated the cause of death of workers at Sana
Susana Field Laboratory.
The results of this investigation exposed an inclination, this trend was the association of
increased cancer mortality rates with elevated rates of radiation doses with externally observed
employees at Sana Susana Field Laboratory. Also, in the internally monitored group of workers,
a pattern was seen between collective radiation exposure and cancer mortality. For external
observations, the cancer mortality rate was “due to lymphopoietic cancers (including leukemias,
lymphosarcomas, and lymphomas) and lung cancer” and for internal observations “mortality due
to lymphopoietic and upper-aerodigestive-tract cancers, but not lung cancer” (Ritz, 2000). To
strengthen the claim, it was also found that hydrazine and other chemicals such as tritium or
strontium 90 had association with an elevated rate of death by lymphopoietic, bladder, and
kidney cancers (Ritz, 2000).
In response to the unfortunate success of this study the investigations id the Rocketdyne
cohort continued for about five more years. Researchers discovered many different chemicals
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that were plaguing Sana Susana Field Laboratory’s surrounding communities as well as its
workers. Zhao Y. (2005) told us that trichloroethylene (TCE), mineral oils, polycyclic aromatic
hydrocarbons (PAHs), and benzene were also fund and researched. Each of these dangerous
substances have association with kidney and bladder cancers (Zhao, 2005).
Although the results found in the examination of the SSFL workers was conclusive there
is not a way to further investigate residence of the area without violating privacy laws. Because
of this concern, all studies regarding the Simi Hills human community has been a theoretical
process. Although researchers cannot test citizens of Simi Hills directly there are many
alternative issues that need to be recognized such as how these spikes in radiation effect animals
in the area and aquatic life in rivers, creaks, and oceans.

Research Question:
Will there be harmful traces of hexavalent chromium, strontium- 90, and tritium in the
groundwater in the groundwater of Simi Valley, CA, Thousand Oaks, CA, Oak Park, CA, and
Westlake, CA?

Purpose:
To expose industrial mistakes regarding nuclear development as well as carcinogenic pollution
and ensure environmental awareness regarding such mistakes.
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Hypothesis:
It is hypothesized that from all of the gathered substances there will be large, harmful amounts of
hexavalent chromium, strontium-90, and tritium in the water samples collected in the Simi
Valley, Oak Park, Westlake, and Thousand Oaks areas.

Safety:
Some potential safety concerns that could threaten this experiment and those included in
it are: the fact that this study dealt with radioactive substances that pose a very real and
dangerous medical threat to those involved with the experiment . Also, Liquid Scintillation is a
difficult process that must be conducted with precision and attention to ensure maximum safety
and accuracy with results. Within the Chromate (hexavalent) —CHEMets® Visual Kit were
dangerous strong bases that are meant to react with the water samples collected. In case of any
leaking or spillage the kit includes an acidifier that is applied instructed to be applied on top of
site where skin has made contact with the base. Additionally, in order to complete the procedure
instructed in the Chromate (hexavalent) —CHEMets® Visual Kit a glass ampoule had to be
broken open and then it instructed to remove the broken piece of glass from inside the beaker.
Getting this piece of broken glass out of the bottom of the flask could result in an injury due to
the sharp glass.

Materials:
•

Liquid Scintillation counter (PerkinElmer)

•

Location tracker (Apple iPhone)

•

Plastic bags (Ziploc)
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Rubber gloves (Tough Grip)

•

Fume hood (Fisher Hamilton)

•

Analytical balance (Cole-Palmer)

•

10 ml syringe (Falcon)

•

10 ml tubes (Falcon)

•

Chromate (hexavalent) Visual Kit. (CHEMets®)
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Method:
Part 1:
Obtain syringe, latex gloves, 16 plastic containers. water samples were gathered in all 4 locations
must have similar environmental aspects (Arroyo Simi river, Barranca, Triunfo Creek, Lindero
Creek) In order to collect water samples a 10-ml syringe was used to transfer 10 ml of liquid
from ground into plastic containers, then each container was labeled with date, time and location.
Each location where samples were taken are recorded using a location tracker app on
smartphone. All samples were taken back to lab for preparation and analysis. All observations
environmental and otherwise are recorded in lab-prep notebook.
*The following figures are an aerial view of where the samples for this study were collected. *
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Part 2:
Scintillation Counter Method:
This is a method that will be used in the lab of at the University of California Los Angeles by
Mr. Bryan Ruiz, the head radio technician in the radiology department at the University of
California Los Angeles.
All 16 water samples were sent to the University of California Los Angeles laboratory and put
through the Liquid Scintillation Counter. The following is such method:
1. Pipette 2 mL of sample into 20 mL scintillation vial1
2. Add 10mL of scintillation fluid2, cap vial, and agitate. Label and rack vials.
3. Liquid scintillation assay w/LSC3
i.

Assay protocol: 3 min count on 3 channels

1

Perkin Elmer Cat. 6013329

2

Research Products International Cat. 7400S-11

3

Beckman LS 6500, S/N 7069723

Part 4:
Chromium Testing method:
Water samples, protective latex gloves, a clean and suitable lab area, and the Chromate
(hexavalent) — CHEMets® Visual Kit were obtained. The ampoule provided by the CHEMets®
visual kit is exactly 7 mm in diameter, 100 mm in length, that includes a tapered, pre-scored tip,
it is also pressurized in such a way that reagents are vacuumed and sealed inside the glass
container. Water was poured for the first trial of the first city into the flask provided by the kit,
one of the ampoules was carefully pulled out from the box inside the kit, the sealed ampoule was
then submerged into the flak with water in it, the thin tip of the ampoule was then inserted into
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the rivets at the bottom to the flask, the ampoule is pulled aggressively toward individual and the
tip of the ampoule was broken open. This allowed for the water from the sample collected to be
immediately sucked into the ampoule as a result of pressurized glass, it does so in order to react
with the reagent already inside the ampoule. The sample was then gently shaken form left to
right with an additional air bubble there to assist in the mixing process. After mixed for about
two minutes the sample within the ampoule was compared to the color matching standards
shown in figure 1 in order to compare color likeness to help to estimate the concentration of
hexavalent chromium within the samples collected.

Figure 1: Standards provided by
Chromate (hexavalent)
CHEMets® Visual Kit, used to
compare personal samples.
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Results Liquid Scintillation:
Average of the 8 averages: Tritium: 14.3295 cpm Sr-90: 43.6228 cpm
Differences to blank: Tritium: 2.6295 cpm Sr-90: 4.0528 cpm
*The blank for liquid scintillation counter was for tritium 11.70 cpm and for strontium-90 39.57
counts per minute. *
Thousand Oaks
Tritium Sr-90
(cpm)

Simi Valley

Oak Park

Westlake

Tritium Sr-90

Tritium Sr-90

Tritium Sr-90

(cpm)

(cpm)

(cpm)

(cpm)

(cpm)

(cpm)

(cpm)

Trial #1

14.03

42.63

14.77

46.90

14.00

42.60

14.20

45.27

Trial #2

14.40

45.43

14.37

43.93

12.47

43.97

13.20

43.67

Trial #3

15.33

42.83

14.90

43.93

15.30

41.50

14.73

46.13

Trial #4

15.10

41.93

14.30

41.77

14.57

40.37

13.60

45.10

43.205

14.585

44.133

14.085

42.110

13.933

45.043

Average 14.715

Figure 2: A visual representation of the data received from the Liquid Scintillation Counter at
UCLA’s laboratories
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Figure 3: Table representing the data collected from testing water samples for both radionuclides
using the liquid scintillation counter at UCLA.
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Results Hexavalent Chromium:
Although much work went into the hexavalent chromium testing of the samples
collected, the results were inconclusive. The methods and procedures of the kit were followed as
accurately as possible, however, there could have been sources of error. Results are visually
shown in figure 4.

Figure 4: Visual results from the Chromate (hexavalent) CHEMets® Visual Kit, it is clearly
shown that the ampoules have no pigment at all to match to the standards in figure 3.

However, after experiencing such a failure research was then conducted to be able to make a
solid conclusion about hexavalent chromium in the groundwater of Southern California. It was
discovered that the environmental goal for the standard for hexavalent chromium is 0.02 parts
per billion but the current standard is 10 parts per billion. From this it is understood that we are
far from where the goal is when regarding hexavalent chromium in our groundwater.
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Sources of Error:
The sources of error that could have occurred during the experiment the samples could
have been collected in possibly inactive areas. Another error could have occurred when
completing the procedure for detecting hexavalent chromium. As shown in figure 5 and as
described in Methods: Part 4 (refer to pages 16 and 17) the ampoule had to be left inside the
flask in order for the water in the flask to be sucked into the ampoule and react with the reagent,
however when completing this part of the experiment the open ampoule could have been
submerged in the water within the flask for too long.

Figure 5: Performing Method: Part 4 by
submerging ampoule into the rivets at the bottom
of the flak in order to break it and allow for water
to be sucked in.

This could have resulted in too much water mixing with the reagent inside the ampoule and
diluting the base that was meant to react with the water that entered the ampoule. The mistake of
letting too much of the sampled water get into the ampoule that could have caused this portion of
my experiment to fail. Other errors could have also occurred at the UCLA laboratories when
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scintillating the water samples. Also, errors with the scintillation counter itself and with where
exactly the samples were collected could have potentially come up throughout this experiment.

Discussion:
From the results that were collected from both the Liquid Scintillation Counter it is
understood that there are traces of both strontium-90 and tritium in the groundwater samples
collected. The number of radionuclides found in the samples was at least two whole counts per
minute (cpm) over the blank. For strontium-90 the average for Thousand Oaks was 43.205 cpm,
Simi Valley was 44.133 cpm, Oak Park was 42.110 cpm, and for Westlake was 45.043 cpm. In
regards to averages strontium- 90 was on average 43.6228 cpm which was 4.0528 cpm over the
tested blank. For tritium, Thousand Oaks was 14.715 cpm, Simi Valley was 14.585 cpm, Oak
Park was 14.085 cpm, and for Westlake was 13.933 cpm. Additionally, it was on average
14.3295 cpm which was 2.6295 cpm over the tested blank. These results even if they might look
minuscule show us that there are indeed traces of radioactive material, and traces of this material
cause harm to many human physiological processes.
Unfortunately, regarding the Chromate (hexavalent) — CHEMets® Visual Kit there were
no traces of hexavalent chromium collected using the Chromate (hexavalent) — CHEMets®
Visual Kit due to several sources of error. These errors could potentially entail that the kit that
was received was in fact faulty, also there could have been error in how it is the Chromate
(hexavalent) — CHEMets® Visual Kit method was carried out (refer to page 13 Method: Part 4)
The question is often asked; how does this affect the water we drink at home? To answer
such a question an explanation of how water gets from the ground to residential areas is needed.
Water goes through several processes before it gets to the water we use at home, it starts out in
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some sort of water source like a local reservoir or river. Through the process of evaporation,
condensation, and precipitation the alloys, chemicals, radionuclides and carcinogens in the
groundwater make their way into the water sources through rain. The water from such a source
makes its way to a local water treatment plant to be filtered and purified. The flaw here with that
is, like previously stated tritium cannot be filtered out of water because when it comes in contact
it binds uncontrollably with the hydrogen and becomes HTO (tritiated water), and thus it cannot
be filtered out. After the water is treated at the treatment plant it is generally distributed through
pipes underground to residents. However, complications can occur such as leaks because of a
pipe breaking or even the erosion of alloys within the pipe that that can lead to the contamination
of a local water supply.

Conclusion:
It has been concluded that the results do in fact support the hypothesis in most ways. It
was hypothesized that that from all of the gathered substances there will be large, harmful
amounts of Hexavalent Chromium, Strontium-90, and Tritium in the water samples collected in
the Simi Valley, Oak Park, Westlake, and Thousand Oaks areas. As the results show on pages 17
and 18 there were traces of both tritium and strontium-90 in the water samples collected. These
results tell that the traces of both the radionuclides were in harmful amounts, and thus causing
the ailments that are previously stated on pages 5 and 6. It is also concluded that the tests for
hexavalent chromium were a failure, and further work would also include a more accurate test of
hexavalent chromium. However, to create an alternative solution additional research was done on
the presents of hexavalent chromium in the Southern California water table. These results are
states in the results section for hexavalent chromium on page 21.
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Further Work:
Due to the inconclusive results from the hexavalent chromium further work that would
potentially be done would be a continuation of the detection of hexavalent chromium in
groundwater using a different, more accurate testing kit. This more accurate kit is from ColePalmer Scientific Experts it is called the Hach 222800 Chromium, Hexavalent Color Disc Test
Kit. The Hach 222800 Chromium, Hexavalent Color Disc Test Kit that could be used in potential
further work was initially the kit that was going to be used, however this specific kit was far
outside the experiment’s personal budget. The Hach 222800 Chromium, Hexavalent Color Disc
Test Kit measures points 0.1 to 1.5 ppm, the reagent platform was Diphenylcarbazide,
Hypobromite, Oxidation. This more precise kit requires the same procedure that was used for the
Chromate (hexavalent) — CHEMets® Visual Kit.
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