
LMVP volunteers are a generous group of people. 
That’s a good thing for everyone, because a lot is asked 
of our volunteers. Through their generosity, LMVP 
volunteers help us to build a valuable data set that is 
used by federal and state agencies, watershed groups, 
municipalities and lake associations to manage our wa-
ter resources. This newsletter will feature some of the 
contributions of our volunteers, not the least of which 
is their valuable time.

Each time one of the LMVP volunteers collects a water 
sample they first have to get to their lake, often drag-
ging a boat behind their car. Then they must motor (or 
paddle) to their sampling site to collect the sample, mo-
tor (or paddle) back to their car, load the boat and drive 
home. Once back home there is still  more work to do. 
LMVP volunteers have to process their water samples, 
a task that involves measuring and filtering water. The 
generous LMVP volunteers do this many times each 
season. Across the state, these activities happened 650 
times in 2012. 

One out of every 3 volunteers samples more than one 
site while out on the lake. Some volunteers even sample 

multiple lakes! That means more work loading and un-
loading their boat, more travel and more sample pro-
cessing. 

The time, effort and expense that volunteers contribute 
to the cause do not go unnoticed. In fact, we depend 
on these contributions to fulfill our grant obligations. 
Without those donated (and documented!) hours and 
mileage, we would not be able to continue the program.

The DNR grant that funds the LMVP requires that 40% 
of the total cost of the funded project come from other 
sources. This is good, because it encourages partner-
ships and improves the success rate of projects. Many 
grant recipients get donations of office space, profes-
sional discounts, tangible goods or even cash to meet 
their grant requirements. Gathering the donations con-
sumes a considerable amount of time. In order for us to 
keep working on water quality issues we keep track of 
the time and mileage donated by our volunteers. 
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Jerry and Martha Domann: 
Outstanding Citizen Volunteers

This summer, Jerry and Martha Domann received the Ozarks Water 
Watch Outstanding Citizen Volunteer award for their 12 years of ser-
vice to water quality. Jerry and Martha are Lakes of Missouri Volun-
teer Program samplers and U.S. Coast Guard Auxiliary volunteers. 
Their involvement with both projects keeps them on Table Rock Lake 
for several hours each week.

This award specifically recognizes the Domanns’ committment to wa-
ter quality. Not only do Jerry and Martha monitor water quality, they 
help coordinate the other U.S. Coast Guard Auxiliary members who 
sample with the LMVP.  Congratulations Jerry and Martha!

Volunteer Donations
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Since 2003, LMVP volunteers have contributed 13,446 
hours, the equivalent of six and a half full-time jobs! In 
2012, our volunteers donated 1558 hours to monitoring 
water quality in Missouri. By applying the hourly rate 
of $18.80 we calculate that volunteers gave us $29,290. 

Because some people forget to record their hours on 
the field sheets, the 2012 reported hours are lower than 
2011. Volunteers at 21 sites (17% of all sites) didn’t re-
port any hours in 2012. As a result, volunteer contribu-
tions were underestimated by approximately 265 hours. 

Since 2004, when we began recording mileage, vol-
unteers have driven over 58,000 miles to sample their 
lakes. That’s enough miles to circle the earth at the 
equator two and a half times! During 2012 alone, vol-
unteers drove over 10,000 miles. That’s a considerable 
donation considering the price of gasoline! Applying 
the University of Missouri’s travel reimbursement rate 
of $0.52 per mile for the use of a personal vehicle al-
lowed us to claim a $5,200 donation for 2012 mileage.

Remember, we depend on your hours and mileage to 
keep us going. Without the documented contributions 
of our volunteers the LMVP wouldn’t be able to op-
erate. Thank you to everyone who participates and re-
cords their invaluable contribution to Missouri water 
quality.

From the beginning, the LMVP has grown by word of 
mouth. In 1992, the LMVP started monitoring 4 lakes 
in the Kansas City area. That same year, citizens in 
Southwest Missouri wanted to be involved, so the pro-
gram accommodated them.

While the LMVP’s growth has not been rapid, it has 
been steady. In the first year, we monitored 7 lakes. Last 
season (2012), we monitored 63 lakes. Many lakes have 
volunteers sampling at more than one location. Table 
Rock Lake, for example, has 20 sites and Lake of the 

LMVP’s 21- Year Sampling History:  
Data about the data

The number of lakes sampled each year has 
increased six-fold since 1992.

Above: Total annual hours reported by LMVP 
volunteers since 2003.

Below: Total annual mileage reported since 
2004.
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Since 2003 the number of samples collected 
each year has been increasing at a faster 
rate than in the preceeding years.

The number of sites sampled is doubling 
every 10 years.

Each year we measure the efficien-
cy of our volunteers by checking 
the average number of samples per 
site. While LMVP volunteers are 
asked to monitor 8 times per sea-
son spring flooding, health issues 
and summer schedules sometimes 
thwart our plans and a sample or 
two is missed. The long-term av-
erage is 6.6 samples per site per 
year, but has been 6.9 for the last 
4 years.

Ozarks has 14. Across Missouri, 126 lake sites were 
sampled by LMVP volunteers during 2012.

LMVP volunteers have collected and processed 
10,722 water quality samples since the start of the 
program in 1992. That means over 20 tons of water 
have been hauled from Missouri lakes to Missouri 
kitchens to be filtered and frozen! Volunteers collect-
ed 852 samples in 2012 alone, more than twice the 
number collected 10 years ago. 

2003 seems to have been a turning point for us. In 
that year we expanded beyond our “word of mouth” 
approach and initiated an effort to recruit data users 
to the program. The letter-writing and phone calling 
campaign resulted in the largest single-year increase 
of volunteers to date. The biggest gain was in public 
drinking water reservoirs, particularly those involved 
in the Conservation Reserve Enhancement Program 
(CREP). The CREP is a program that retires farmland 
in the watersheds of sensitive drinking water supply 
reservoirs. Not only are more lakes being monitored, 
but the rate at which new lakes are added each year 
has increased. The campaign was so successful that 
we’ve returned to word of mouth recruiting to keep 
our growth rate manageable.

Our little program has grown up. It has been a fun 
trip. Here’s hoping we keep going for another 20 
years, at least! 

continued from Page 2
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Measuring Turnover in Whitecliff 
Quarry Lake

Howard Webb has monitored water quality at White-
cliff Quarry Lake in Crestwood Park (St. Louis area) 
since 2007. His interest in zooplankton community 
structure led him to the LMVP where his ingenuity, 
critical thinking and technical skills have been tapped 
on more than one occasion. We’re very fortunate to 
have Howard as a water monitor. What follows is the 
story of one of Howard’s creations.  

Water quality professors have been measuring tem-
perature at different lake depths for years, using either 
expensive equipment or an inexhaustible supply of stu-
dent labor. Howard’s idea was to deploy small, cheap 
electronic data-loggers to record the temperature at 
some specified time interval and retrieve them later all 
at once. The whole outfit would cost less than $200 and 
require minimal labor to deploy and retrieve.

Thermochron iButton temperature data loggers are 
about the size of a watch battery and are used to monitor 
temperature-sensitive products during shipping, among 
other things. They continuously 
record the temperature at an in-
terval that can be programmed 
by the end user. The data are 
then stored inside the unit to be 
retrieved later.

The iButtons are attached to a 
rope with a float at one end and 
a cinder block at the other. This 
determines their distance from 
the bottom of the lake. An 
additional rope with a float at 
the end is attached near the 
top of the anchored rope (see 
figure, right). The purpose 
of the additional rope is to 
ensure the apparatus can be 
retrieved in high water and 
to allow for a surface read-
ing regardless of the water 
level, however the distance 
between the surface measur-
ing point and the next deep-
est point (25 feet from the 
bottom) will vary somewhat 
with water depth.

Thermochron iBut-
ton temperature log-
gers are about the 
diameter of a dime.

Left: Howard’s tempera-
ture monitoring appara-
tus. An aluminum water 
bottle was used as sub-
surface flotation because 
it can withstand the water 
pressure.

Right top: The rodent-
chewed iButton housing.

Right bottom: the new 
housing design features 
a PVC “cage.”

The figure above shows 
the arrangement of the 
iButtons and the posi-
tion of the floats.
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Waterproofing the iButtons was a challenging task for 
Howard. The most promising initial design involved 
putting the iButton inside a plastic bag and placing the 
bag inside a plastic bottle. The bottle housing worked 
very well, until it didn’t. Though the housing succeeded 
in keeping the contents dry, it was appealing to chewing 
rodents. Apparently, a muskrat mistook the algae cov-
ered plastic bottles for some sort of delicious food and 
chewed through all but one of them. The data loggers 
inside were soaked or missing when Howard retrieved 
the apparatus. The newest design involves a length of 
PVC pipe surrounding the plastic bottle and will hope-
fully discourage gnawing.

Data are retrieved from the units using a computer-
connected device purchased with the iButton readers. 
Howard has deployed and retrieved the apparatus (it re-
ally needs a cool name!) 7 times since January of 2011. 

The data (see graphs below) show that stratification 

began around the beginning of March in both years. 
As expected, the surface temperature varied consid-
erably from day to day as the lake warmed (top two 
lines – red) while the lower strata warmed slowly (bot-
tom three lines – green and blue). Surface temperatures 
peaked around the end of July in both years. Interest-
ingly, deeper water continued warming, even as the 
surface was cooling. The deepest water (measured only 
during 2011 and early 2012) continued warming until 
December, when the lake finally mixed from top to bot-
tom. 

There are a couple of Missouri lakes we suspect mix 
during the summer, and are likely to have issues with 
sediment resuspension. We hope to deploy these units 
in those lakes to find out for sure. One of the logisti-
cal problems will be finding a location that won’t be 
accessible to vandals or otherwise curious people who 
might move the apparatus. Thanks to Howard Webb, 
we will be able to do it inexpensively and keep our stu-
dent workers in the lab where they belong.

These graphs show average 
daily temperature in degrees 
Fahrenheit as recorded at vari-
ous depths in Whitecliff Quarry 
Lake (Crestwood, MO). 

The top graph shows the data 
as temperature vs. time. Each 
iButton has its own line.

The bottom graph is an “iso-
pleth” which shows tempera-
ture as color. The vertical axis 
is depth, with the water surface 
at the top. Depth was estimat-
ed to be 30 feet from top to 
bottom. Each day is a single, 
vertical “slice.” Moving the 
“slice” across the graph shows 
daily temperature changes. 

Whitecliff Quarry Lake Temperature Study: Results as of December 9, 2012

continued from Page 4
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US Environmental Protec-
tion Agency Region VII, 
through the Missouri 
Department of Natural 
Resources, has provided 
partial funding for this 
project under Section 319 
of the Clean Water Act.
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