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The Missouri Department of Conservation’s (MDC) 
Fish Kill and Pollution Program was initiated in the 
1940s to protect aquatic resources and maintain high-
quality fishing and recreational opportunities. To ac-
complish this, the program conducts fish kill and water 
pollution investigations and reports incidents to in-
crease awareness about water pollution and its effect on 
aquatic life. Fish kills should be reported by calling the 
nearest MDC office. You can find your nearest office 
by visiting www.mdc.mo.gov/regions. Alternatively, 
you can call Emergency Environmental Response at the 
Missouri Department of Natural Resources (573-634-
2436) and they will report the incident to MDC.

After receiving your call, an agent from MDC may 
follow up with you about visiting the site to conduct 
an investigation. If the MDC agent determines that a 
fish kill is from natural causes, no investigation will be 
conducted. If an investigation is warranted, the agent 
will visit the site to determine the size of the affected 
area, contain the pollution (if possible), conduct some 
basic water chemistry tests, and perhaps collect water 
samples for later analysis. During an investigation, the 
agent will estimate the number of organisms killed. 
Each organism will have an associated monetary value, 
and the cumulative value of all the dead organisms will 
be charged to the polluter, if identified. 

In its recently released its summary of fish kill data 
from 2012 and 2013, the MDC estimated a value of 
$61,876 for organisms lost to either regulated or un-
known causes. The value of fish lost to unregulated 
causes (natural causes or nonpoint source pollution) is 
not estimated because doing so is expensive and there 
is no mechanism in place for the reimbursement of 
MDC’s costs. 

Non-regulated causes of fish kills are often, but not al-
ways, natural. High temperatures and low water levels 
resulted in approximately 253 fish kills during Mis-
souri’s record drought in the summer of 2012. Non-
regulated fish kills may also be the result of nonpoint 
source pollution (polluted runoff) where chronic nutri-
ent inputs lead to algae blooms. High concentrations 
of algae contribute to wide fluctuations in dissolved 
oxygen concentrations, which causes stress to fish. 
One high-profile example of a non-regulated fish kill 
is the death of 16,000 common carp in Blue Springs 
Lake. The cause was determined to be Koi herpesvirus 
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(KHV), a virulent pathogen that is carried by goldfish 
and transmitted to carp.

Regulated causes of mortality fall into 5 categories: 
agricultural, industrial, municipal, transportation and 
other. There were 44 regulated causes of mortality in 
2012 and 2013, accounting for the loss of an estimat-
ed 41,365 animals, valued conservatively at $44,564. 
Municipal sources of pollution accounted for just 
31% of the lost animals, but their monetary value was 
$34,628 or 78% of the total value lost to regulated pol-
lution sources. The most expensive fish kill occurred 
below Truman Dam on May 29, 2013, when approxi-
mately 2,700 fish (valued at $15,197) were killed by 
a combination of trauma from the turbines and low 
dissolved oxygen. Seventeen incidents were resolved 
during 2012 and 2013 with settlement funds total-
ing over $23,000. The remaining cases are either still 
pending or were closed for lack of evidence, a pollut-
ant, or a responsible party.

There are 3 ways MDC can impose monetary charges 
on polluters:

1. Fish Damages. Once received, 90% of these 
funds are allocated to aquatic resource projects, 
like Hydrilla eradication or lake aeration. The re-
maining 10% of the funds are placed in a Chemical 
Emergency Preparedness Fund.

2. Investigation Costs: These are simply reim-
bursement costs for MDC activities, so that fewer 
tax dollars are spent cleaning up polluters’ messes.

3. Penalties: These are typically managed by the 
Missouri Department of Natural Resources (DNR) 
under provisions of the Clean Water Act and Mis-
souri Clean Water Law. All of the penalty money 
collected is given directly to the school system in 
the county where the offense occurred.

MDC investigated more fish kills on streams than any 
other habitat type during 2012 and 2013. Most causes 
of mortality in streams were regulated, meaning MDC 
could pass fees on to violators. Fish kills on lakes dur-
ing the same period were due to primarily unregulated 
causes.  

The full report can be found online at:  
http://www.mostreamteam.org/Documents/Issues/
FISHKILLSREPORT2012and2013.pdf
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Total # of Investigated Pollution/
Water Quality Incidents (2012-
2013)

123

Cause
Regulated (agriculture, 
industry, etc.) 44 (36%)

Non-Regulated 60 (56%)
Unknown 10 (8%)

Occurred in Summer 60 (49%)
Occurred in Winter 4 (3%)

Occurred in Streams 58 (47%)
Occurred in Lakes 39 (32%)
Occurred in Ponds 14 (11%)
Occurred in Backwaters 10 (8%)

Involved Fish Kills 112 (91%)

Missouri Fish Kills, continued

MDC staff investigate a fish kill at Truman Dam
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2013 LMVP Data Report

The results for each public lake site monitored dur-
ing the 2013 season are available online. You can also 
download the summary of the data, or request a printed 
24-page booklet. 

This year’s report features data from 106 sites on 41 
public lakes. Each parameter is discussed, and a bar 
graph shows the range of 2013 values found in Mis-

souri lakes (see below). Also in the report is a discus-
sion on how water quality can vary from one end of a 
lake to the other.

To request a paper copy of the report, contact us at:
Email: info@LMVP.org
Phone: 1-800-895-2260
Fax: 573-884-5070 (attn. Tony Thorpe)

To download the report, visit www.LMVP.org

Right: Number of fish 
kill incidents by cause. 
Regulated causes are 
further subdivided.

Missouri Fish Kills,  
continued
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When looking out on a lake or stream, sometimes we 
can see a brown, funky “foam” in eddies or at a lake’s 
edge. The sight of this foam immediately makes one 
think of soaps, detergents and pollution in general. 
These associations understandably lead us to assume 
that some manner of human-induced pollution is re-
sponsible. While it is possible that humans are to blame 
for the foam you see, it is more than likely just a natural 
phenomenon.

A quick test is to smell the foam. If it has a nice flo-
ral or perfume-y smell, it is most likely a detergent. If 
the foam smells fishy or “earthy,” it’s probably natural. 
Also, natural foam tends to be darker in color than the 
foam of detergents, though natural foam can be light 
in color. By law, the sudsing agent of detergents pro-
duced today must be biodegradable, meaning that the 
foam will be short lived if the detergent gets into a wa-
ter body. This is in contrast to the late 50s and early 60s, 
when foam caused by detergents was a big problem. 

Here’s the nitty-gritty on foam formation. Water mol-
ecules want to cling to each other. At the surface, how-
ever, there are fewer water molecules to cling to since 
there is air above (thus, no water molecules). This re-
sults in a stronger bond between those molecules that 
actually do come in contact with one another, and a 
“film” of strongly bonded 
water (see diagram). This 
surface film (held togeth-
er by surface tension) cre-
ates a considerable barrier 
between the atmosphere 
and the water. In fact, 
other than mercury, water 
has the greatest surface 
tension of any liquid. If 
the surface tension is re-
duced, bubbles are more 
likely to be formed due to 

the water’s reduced ability to “regroup” after agitation. 
The greater the surface tension, the easier it is for water 
to pull itself together and force out trapped air.

The surface tension of water varies depending upon the 
dissolved materials in the water and the temperature. 
Organic compounds from decomposing plant or ani-
mal matter or from actively photosynthesizing plants 
can reduce the surface tension of lake or stream water. 
Both detergent and heat reduce water’s surface tension, 
allowing the water to enter smaller pores and fissures. 
That process is great for forcing dirt out of your clothes. 
Hard water increases surface tension. Water softeners 
reverse this effect, reduce the surface tension and ulti-
mately give cleaner clothes and sudsier baths.

On lakes, in bathtubs and in mugs of beer, the cause 
for foam is the same. Agitation at the surface causes 
air to get under the surface film of the water. Weakened 
surface tension is unable to force the air out, but rather 

keeps water wrapped around a 
volume of air, creating a bubble. 
If this happens for long enough, 
foam is created. On lakes, the 
agitation is usually due to wind, 
and the resulting foam will col-
lect on the downwind side of the 
lake. In streams you will see the 
foam in eddies or floating down-
stream, and it is created by the 
flow of the water disturbing the 
surface film.

This article originally appeared in 2002

Surface tension: molecules at the surface form 
stronger bonds than molecules under the surface
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A new reservoir is coming to North Central Missouri.

The East Locust Creek Reservoir is slated to be com-
pleted and operational in 2019. This proposed Sullivan 
County reservoir will have a total surface area of 2,352 
acres, making it about the same size as Long Branch 
Reservoir. The dam will be 79 feet high, and maximum 
depth will be 60 feet.

In 2001 the North Central Missouri Regional Water 
Commission was formed with the goal of providing “an 
abundant source of low-cost, pure, quality water for the 
residents of North Central Missouri.” Planning for the 
new reservoir began the next year. With the East Lo-
cust Creek Reservoir, the commission plans to produce 
7 million gallons per day and serve 54,000 customers 
in a 10-county area. The lake is projected to meet the 
water needs of the area for the next 42 years. Total cost 
will be about $69 million, including the cost of land 
acquisition.

The roughly 34 square mile watershed will be com-
prised of mostly pasture land (66%). Only 2% of the 
proposed watershed is currently in row crop, and 20% 
is presently forested. These numbers are promising and 
indicate that the reservoir should have low concentra-
tions of nutrients and algae relative to other lakes in the 
region. 

By applying a predictive formula* for Missouri’s plains 
region reservoirs based on flushing index, percent crop 
cover, and mean lake depth, East Locust Creek Reser-
voir will have between 16 and 26 ug/L of phosphorus 
soon after it fills. These phosphorus concentrations are 
similar to those found in Forest Lake near Kirksville. 
According to other studies in Missouri, that range of 
phosphorus concentrations should result in water clar-
ity of roughly 50 inches.

(* from Jones, Knowlton and Obrecht. 2008, available 
online at: http://lmvp.org/documents.htm)

East Locust Creek Reservoir

East Locust Creek Reservoir Statistics:

• Projected Completion: 2019
• Area: 2,352 acres
• Depth: 60 feet at dam
• Dam Height: 79 feet
• Watershed Size: 34 square miles
• Water Production: 7 million gallons/day
• Customers Served: 54,000

Left: Location of 
East Locust Creek 
Reservoir be-
tween Unionville 
and Milan

Bottom: Water 
clarity versus 
phosphorus in 
Missouri reser-
voirs. With a pre-
dicted phosphorus 
concentration 
between 16 and 
26 ug/L, average 
water clarity could 
be between 30 
and 110 inches.



In August of 2014, toxic blue-green algae in Lake Erie 
caused the city of Toledo to issue drinking water warn-
ings, forcing residents to rely on bottled water. A month 
later, Carroll Township, Ohio, shut down their drink-
ing water facility for a weekend because of high toxin 
levels. Additional treatment removed the toxin, but the 
systems had to be flushed to clear the pipes of contami-
nated water. Algal toxins are currently on the Environ-
mental Protection Agency’s Candidate Contaminants 
List, meaning allowable concentrations may someday 
be regulated at the national level. While some water 
treatment facilities monitor algal toxins, doing so is not 
yet mandatory.

Blue-green algae occur statewide. Not all species are 
capable of producing toxins, and the species capable of 
producing toxins do not do so at all times. The presence 
of toxins is most common in lakes with high nutrient 
concentrations. In Missouri, those lakes are generally 
in the Glacial Plains region north of the Missouri River 
or in the Osage Plains region along the western border. 
The map below shows microcystin (a common blue-
green algae toxin) in Missouri during the summers of 
2004 through 2006. The toxin was detected in 58% of 
the reservoirs monitored, though usually at low concen-
trations.

In 2015, citizen scientists with the Lakes of Missouri 

Volunteer Program will begin monitoring microcystin 
in Missouri lakes. Volunteers at lakes where blue-green 
algae blooms are likely or have historically occurred 
will be outfitted with special equipment for collecting 
and preserving samples. Because the analysis is ex-
pensive, volunteers will only sample when a bloom is 
occurring or is suspected of occurring. Some samples 
from 2014 will allow us to fine-tune our protocols be-
fore we implement monitoring statewide. 

Some blue-green algae blooms occur as surface scums, 
while others are distributed throughout the water col-
umn. Sampling at the surface may over-represent a 
surface scum, while sampling below the surface may 
under-represent the surface scum. Our cur-
rent prototype monitoring device is a PVC 
tube with a valve at one end. The design was 
intended to standardize the sampling depth 
while ensuring that a surface scum, if pres-
ent, was included in the sample. 

If you would like to participate in the LMVP 
and the toxic algae monitoring program, 
contact us (see below). 

The sampling device is an 18 
inch long PVC tube with a valve 
at one end. 

The Lakes of Missouri Volunteer Program
302 A.B.N.R.
University of Missouri
Columbia, MO 65211

Phone: 573-882-5430
800-895-2260
Fax: 573-884-5070

WWW.LMVP.ORG
Coordinators

Tony Thorpe - Tony@LMVP.ORG 
Dan Obrecht - ObrechtD@missouri.edu

US Environmental Protection 
Agency Region VII, through the 
Missouri Department of Natural 
Resources, has provided partial 
funding for this project under Sec-
tion 319 of the Clean Water Act.

The blue-green algae toxin, microcystin, in Mis-
souri lakes, 2004-2006. (From Graham and 
Jones, 2009)

Measuring Algal Toxins in Missouri 

In 2015, citizen scientists 
with the LMVP will begin 
monitoring one algal toxin, 
microcystin, in Missouri 
lakes.


