Why should we protect our water?

Our bodies are mostly water, and we need 64 ounces of fresh weatay day

We would die without water. The same is true for most living things. That is why
clean water is so important. Although the Earth has an abundance of water, most
of it (97%) is in the oceans, which is unsafe for humans to drink. Another 2% is
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for humansanimals trees, and all other living things

The Earth's Water
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New water is never created, it just gets recyelagrocess known as the water
cycle. The water you drinkday will be used again and again for years to come.
That is why it is important to keep the water clean and free of pollution.

There are many things you and your family can do to help protect the water. Here
are just a few ideas:

Properly dispose of h@aehold wastes

Reduce consumption of water

Recycle to reduce the volume of trash that ends up in landfills
Reduce fertilizer and pesticide use on lawns

Limit the use of toxic products
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This booklet talks about a water quality study in Van Wert County, Geiad on
for more information!
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BACKGROUND INFORMATION

Who is responsible for the water quality study?

Thisstudy was initiated by the Van Wert County Foutnala following some concerrsbout
pesticides in drinking water. The foundation approached the Van Wert Soil and Water
Conservation District and a partnership was formed, where the foundation providesris fu
for the study and the SWCD is responsible for collection, data summary, reporting and
presenting the information.

When did the study begin?

The study was initiated in June of 1989. It has been a learning process for all involved and some
things werechanged following the initial sampling rounds. In January of 1990 nutrient

monitoring was added to the study, and in 2001 E. Coli sampling was added. Since then the
sampling procedure has remained the same. This booklet focuses on the detaambfrom

1990-2016

What is Van Wert County like?

Van Wert County is located in Northwest Ohio, extending 21 miles in a{Sorth direction

and 24 miles in an Ea%¥est direction, encompassing 409 square miles (261,760 acres). Van
Wert County is home to 2844 peaople, of which about @,844reside in the city of Van Wert.

The residents and industries in the City of Van Wert use an average of 1.4 million gallons of
water per day all of which originates from Town Creek. The water is pumped from Town Creek
into three earth embankment reservoirs. The reservoirs are located at the South edge of the
city, justBast of US 127. The first reservoir was constructed in 1949, and has a capacity of 380
million gallons. The second one was built in 1964, and then expanded fereapacity in 2007
holding a total of 650 million gallons.

Town Creek has a watershed of approximately 52.6 square miles within Van Wert County. It
starts in the Southwest part of Van Wert County and flows into Paulding County where it soon
joins MaddoxCreek to form Middle Branch Creela tributary to the Little Auglaize River.
Eventually this water flows into Lake Erie.

Land useri Van Wert County is primarilygaculture. Ninety five percent of the land is in
agriculture and other open areas, 3% igarest, and 1% is in urban developments. Typical
agriculture management is cash grain farming veitbornsoybean rotation. Mordivestock
farms arebeingfound within the county.

The soils in Van Wert County originate from Wisconsin Age glacial nhatérgaarea North of
LincolnHighwayis pat of a glacial lakebed. These soils are high in clay, poorly drained and
nearly level. A narrow beach ridge with sandier soils runs along the south edge of the lake
deposits, coinciding witthe location of Lincal Highway Areas South of Lincoln Highway are a



bit more sloping, high in clay, and like the rest of the county require artificial drailmage
increasecrop yields.

In 1949 a project was undertaken to reduce flooding potential in Van Wert Colimgystreams
within the Little Auglaize River Watershed were reconstructed (widened, deepened, and
straightened) to increase capacity and flow of water. Mitigation efforts included placing rock
dams at ¥ mile intervals and preserving a few oxbows. Towrk @rae part of this project,

with construction of the entire Little Auglaize River Watershed completed in 1998

What is being tested and why?

This study focuses on nitrogen (nitrates), phosphorus, pesticides, @wliENitrogen and
Phosphorus occunsaturally in the environment, but human activities (fertilization of crops and
lawns, disposal of human and animal waste) can cause elevated levels. High nitrate levels can
AVGSNFSNBE 6AGK (KS 62RéQa dzaS 2F 2eer@Syz || O2
children and pregnant women are especially sensitive to high nitrate levels. Phosphorus is
required for plant growth and is usually in short supply in lakes and streams in theebtieln
United States. Additionf phoghorus to water can cause excegsalgae growth or blooms.
Althoughmostalgae is not a serious problemthe blue-green algae (aka cyanobacteria) can
produce toxins that may be capable of causing illness, irritation or sometimes death to pets,
livestock, and humans. In addition, the ogéacteria can cause problems in water treatment
plants by clogging filters archn occasionally get through the treatment process altogether.

The decomposition ofleadalgae consumes the oxygen essential for fish. If too much
phosphorus is added to a stiim or a lake it may cause a fish Kill.

There are many different kinds of pesticides that may be used to control weeds or insects.
Pesticides are used in both rural and urban areas. Farmers may use these chemicals to control
weeds or insects in their crgpwhile people living in the city use similar chemicals in their
gardens and lawns. Every chemical is tested for potential health effects prior to its sale, and
some pesticides have been associated with cancer or birth defects in laboratory studies. From
this information the Environmental Protection Agency (EPA) may establish a health advisory
level (HAL). The HAL is a concentration that does not pose a direct threat to human health, and
includes a margin of safety. Not all chemicals have a HAL, and rhdreycurrent levels are

under review. The EPA may also establish a maximum contaminant level (MCL). This is the
maximum permissible level of a contaminant in water that is delivered to the public.
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compared to the MCL.

Where do these pollutants come from?

Today most of the pollution entering water sources ispamnt, or from an indefinable source.

For example, nitrogen is widely used in agriculture and mayrésent in runoff and tile

leaching. A specific source of nitrogen loading may be impossible to locate, therefore it is called
a nonpoint source pollutant (NPSP). Phosphorus is another nutrient that enters the water via



runoff and classified as a NPSPstitides may enter the water via runoff and leaching, or by
improper application and disposal.

Urban areas can also be a significant source of nutrient and pesticide enrichment. Homeowners
in these areas can reduce the potential for water quahtypairment by decreasing the amount

of fertilizers and pesticides applied to lawns. Proper disposal methods for hazardous materials
should always be used to avoid contamination of local water resources.

Pollutants also come from human and animal wastesMuties have a wastewater treatment
plant to treat the water before it goes back into a stream. If this is not designed correctly or not
working properly it can be a source of harmful pollution. Rural homeowners often have a septic
system to treat theiwaste. Unfortunately, the soils in Van Wert County are not suited for

septic systems and most do not function correctly. Agencies and government in Van Wert
County are currently addressing this issue.

Are nutrients and pesticides the primary polluters stirface water?

Although this study focuses on nutriex@nd pesticides in water, the biggest threat to water
guality in this nation is sediment. Erosion from agriculture fields and urban construction sites
sends soil particles into local rivers and streaiitse particles make the water cloudy, can
suffocate fish, and carry other pollutants like nutrients and pesticides with them. Other threats
to water quality in Ohio include plaogens, organienrichment, metalssalinity,and habitat

and flow alteration.



OBJECTIVE AND METHODS

What is the objective of this study?

The first objective is to obtain information on the quality of surface water in Van Wert County.
This is done by monitoring nitrogen and phosphorus levels in Teneak each month. Town
Creek is also tested twice yearly (June and Novemivetfiree different locationsfor
approximately 27 pesticideend E. CaliSeven streams leaving Van Wert County are also tested
for E. Coli quarterly.

How the study isconducted:

)l
)l
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The map on the next page shows the sampling locations

Samples are collected by District personnel and analyzed by Bidedkaboratories in
NewBremen Ohio

Nitrate and phosphorus analysis are conducted on three samples from Town Creek (at
locations TC2, TC3, and TC4) every month.

Pesticide Screening (MR13 performed on three sites of Town Creek (TC1, TC2, TC3) in
June and November.

Herbicide(HS1) ** anchitrate screening of township wells and municipalities are done

in June.

E . Coli samples are tested from the township samples every June. Town Creek is
sampled every June and November. All Streams entering Paulding County are tested
quarterly.

*MRL1 Pesticides: (brand names are given in parentheses)

Alachlor (Lasso) Metribuzin (Lexone/Sencorg Ethyl Chlorpyrifos
Acetochlor (Harness) | Pebulate Diazinon

Atrazine Pendimethalin (Prowl) Ethyl Parathion
Butylate(Sutan) Prometon (Pramitol) Fonofos(Dyfonate)
Clomazone (Command)| Propachlor Isofenphos
Cyanazine (Bladex) Propazine Malathion

EPTC (Eptam) Simazine (Princep) Methyl Parathion
Ethalfluralin (Dual) Trifluralin (Treflan) Terbufos (counter)
Fluchloralin Vernolate

Metolachlor (Dual) Carbofuran (Furadan)

*»*HS1 Herbicides

Alachlor (Lasso) Metolachlor (Dual) Propazine

Atrazine Propachlor Simazine (Princep)

More information on these chemicals can be found in the appendi
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How is the informationpresented?

The data are presented in tables and graphs on the following pages. The numbers represent a
concentration. Some common ways to express concentration include units like parts per
million (ppm) and parts per billion (ppb). These values are twamiagine, so to illustrate

consider a bag of 1 million marbles. If there were 10 red marbles in this bag, then that would
equal 10 ppm red marbles. One ppm is also equal to 1 minute in 2 yiearts per billion are

similar except the quantity repoed is out of 1 billion total units. Eleven square feet (about the
size of a bathtub) in Van Wert County is equal to 1 ppb since there is approximately 11 billion
square feet in the county. There is even a parts per trilims equals 1 square fooh ithe

state of Indiana.

How is this information being used?

The information is sort of an insurance policy so the people of Van Wert County know the water
is safe. It may also be used as background data should any problems be detected in the future.
Quarterly reports are submitted to local newspapers, and regular updates have been given on
the radio. This booklet is another way to distribute the information gathered. Local schools
have each received a copy, as well as many local government offiddgioAal copies may be
obtained from the Soil and Water Conservation District. It is hoped that the residents of Van
Wert are made aware of the water quality issue and the work being done to ensure clean water
into the future.

What can be done ta@educe pollution of local waters?

Conservation tillage, waterways, cover crops and filter strips can be used in the field to reduce
pollution potential. Implementing a filter strip between the edge of the field and the stream
will catch most of the sedinm# and decrease the potential for nutrients and pesticides entering
the water. Sediment barriers near construction sites will function the same way.

**In 2011 approximately 79% of crops were either no tilled, falliched or
strip tilled. Van Wrt hasa total of 70 acres of waterways constructed,
and filter strips continue to be implemented along streams and ditches.

Another way the agriculture industry has changed to protect the water is the development of
low volume pesticides. Many of the newethicals have directions to use a couple ounces per
acre (compare this with a quart per acre used for some older chemicals). This means that less
chemical is being applied to the soil, with less likelihood to end up in the water. Many of these
chemicals beak down very quickly, further decreasing the potential for contaminatiand

with the use of GPS, farmers can get accurate readings as to where they need to apply more or
less pesticides.

Homeowners need to be aware of potential septic system failui2se to local soil conditions,

the majority of systems fail within the first two years of operation. This results in harmful
nutrients and bacteria entering local waters. A properly designed system, regular pumping and
periodic inspections to ensurerigtioning are ways to prevent contamination.



Where can | learn more information about water quality?

If you have any questions about the water quality study, you can contact the Soil and Water
Conservation District. They can help explain the inédram in this book and assist you in your
efforts to protect your water
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TOWN CREENUTRIENT DATA

The graphs above show the average nitrogen (nitrogenmutuste) mncentration the years 1992001 Raw

data for this graph is presented in the Appendix. The values for nitrogen vary from near zero to greater than
20. It is unclear why the 2001 value is so high relative to the other readings. This valueecoattsiolered an
outlier, and not a good indication of overall water quality. The EPA HAL for nitrates is 10ppm. Any month that
had a reading over 10ppm is highlighted in red.
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TOWN CREENUTRIENT DATA

The graphs abovehow the average nitrogen (nitrogen plus nitratencentration for years 2a®2013. Raw

data for this graph is shown in the Appendix. The values for nitrogen vary from near zero to greater than 20. |
is unclear why the October 2001 value is so high ngdab the other readings. This value could be considered
an outlier, and not a good indication of overall water quality. The EPA HAL for nitrates is 10ppm. Those value

are highlighted in red. The nitrogen levels consistently decreased as time proghessgd good indicator
that water quality is improving.
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Nitrate Levels 2014018
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TOWN CREENUTRIENT DATA

The graphs above show the average nitrogen (nitrogen plus nitrate) concentration for yeai2PQ84Raw
data for this graph is shown in the Appendix. The values for nitrogerfreamynear zero tayreater than D.

The EPA HAL for nitrates is 10ppm. Those values are highlighted in red. The nitrogen levels consistently
decreased as time progressed being a good indicator that water quality is imprbv2@l6 we are not sure
why May, October and Den®er are highethan 10ppm, when the rest of thenonths in 2016 showed good
indicators of water quality. The last time we had nitrogen levels over 10ppm was in 2013.
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Phosphorus Levels 1991095
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for years 1992001 Raw data for these graphs are available in the Appendix. Phosphorus concentrations are
relatively low with the exception of a fewadings exceeding 1.0ppm. There is no HAL for phosphorus, but
excess algae growth is likely at concentrations greater than 1.0ppm. The December 1990 value is not

The graph abovehows the average phosphorus (ortpbosphorus) concentration for each sphmg period
considered a good indicator of water quality due to it being extrerhejy compared to otheralues.

TOWN CREBYUTRIENT DATA



Phosphorus Levels 20e2007
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Phosphorus Levels 2068013
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12.

relatively low with the exceptions of a few readings exceeding 1.0ppm. There were no readings above 1.0ppr

The graph abovehows the average phosphorus (ortpbosphorus) concentrations for each saling period
from 20022005, and only four from 2068013 These values are not a good indicator of water quality.

for years 20@-2013 Raw data for these graphs are available inAlppendix. Phosphorus concentrations are

TOWN CREBYUTRIENT DATA
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Phosphorus Levels 2012018
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TOWN CREEYUTRIENT DATA

The graph above shows the average phosphorus (gotimsphorus) concentrations for each sampling period
for years 2014018. Raw data for these graphs aneilable in the Appendix. Phosphorus concentrations are
relatively low. There were no readings above 1.0ppm from 28005, and only four from 2068013. These
values are not a@pd indicator of water quality.
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This table shows the overall averagigrogen (nitrogen plus nitrate) and phosphorus (orthbosphorus)
concentrated by month. The values were obtained by averaging all sasglés acqired from 19902016
When the concentration was below the detection limit, a value of zero was listed.

Average Nitrogen | Average Phosphorug
Month : :

Concentration (ppm)| Concentration (ppm)
January 6.16 0.40
February 7.32 0.17
March 6.18 0.20
April 6.51 0.18
May 6.16 0.17
June 8.18 0.16
July 6.04 0.20
August 3.61 0.22
September 3.70 0.23
October 4.94 0.24
November 4.86 0.27
December 6.91 0.59

* See discussion of values below.

Nitrogen concentrations were greatest in spring and early summer (Madciy). This may be explained by

crop management and rainfall patterns at this time of year. Fertilization of agricultural crops is done mostly ir
the spring (April and May). Thefatilizers may enter the water through surface runoff or tile leachate.
Additionally, intense rainstorms tend to occur early in the growing season when crop cover is limited,
increasing the chance of surface runoff and erosion

The winter months (Noveber ¢ January) exhibit the highest phosphorus concentrations. The biggest
limitation to the nutrient monitoring portion of this study is the testing for orthbosphorus rather than total
phosphorus. Orthgohosphorus is only a portion of the total phdspus, and is influenced by biotic activity.
Less biotic activity during the winter months may explain the higher values.

To determine the effect rainfall had on nutrient concentration, the amount of rain received 96 hours before
sampling was recorded (see the Appendix for rainfall amounts). This value was compared to the nutrient
concentrations. High amounts of rain didtradways correlate to higher nitrogen and phosphorus
concentrations. This may be due to the sampling technique, as grab samples determine the condition of the
streamonlyat the instant the sample is collected. Rainfall received more than 96 hours lusfiteeting the
sample, soil moisture and soil conditions contributed.
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TOWNCREEK, PESTICIDBATA

Twice a year Town Creek is analyzed for nearly 30 different pesticides. Samples taken in June consistently
have one or more pesticides presenthile the November samples generally do not have pesticides above
detectable levels. Like the nutrient concentrations, this may be explained by the management and rainfall
patterns at this time of year. The table below shows the years and locationsdbhtpesticide was detected
(note that 14 of the 28 pesticides have not beenaited throughout this study).

June Sampling November Sampling
Pesticide TC1 TC2 TC3 TC1 TC2 TC3
Alachlor 9092, 94, 97 | 90, 91, 93, 97| 9092, 97, 98
Acetochlor 08 08
91, 95, 02,
Atrazine 90-08,11-15 90-08,11-16 90-08, 1116 91 11, 15 91, 9597, 15
Carbofuran 98
Chlorpyrifos 90 91 91 91 91
Cyanazine 90-99 90-99 90-99 95 93, 97
Fluchloralin 01 01
90-94, 9799, 90-99, 01, 02, | 90, 91, 9499,
01,02, 04, 06, | 04, 06, 0814 | 01, 02, 0406, | 93, 05
Metolachlor 08, 14 15 15,16 08, 14 1516 | 15 15 15
90, 91, 9799, | 90-92, 9799,
Metribuzin 90, 97,99, 02 | 04, 07 04, 08 05 05 96, 05, 06
Pendimethalin 90
97,99, 01, 08| 97, 99, 01, 08
Simazine 97-99,01, 15 15 15
Terbufos 99
Propachlor 06 05, 06
Acetochlor 99 98, 99

Note: Butylate, Diazinon, EPTC, Ethalfluralin, Ethyl Parathion, Fonofos, Isofenphos, Malathion, Methyl Parathion,
Pebulate, Propazine, Prometon, Trifluralin and Vernolate have not been detected through this study.

Although pesticides have commonly beegtetcted in Town Creek, levels have not exceeded the HALs in the samples
analyzed. Perhaps this is a good time to point out that although Town Creek serves as the source of water for Van We
no one is (or should be) drinking the water directly from Td&vaek. The water goes through a mixing and processing
period before it is sent to residential areas. This study also tests the processed water in Van Wert and other
municipalities in the county. Continue reading for more details.
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MUNICIPAWATER SUPPLIES

As stated earlier, Town Creek serves as the source of drinking water for Van Wert. The drinking water sourc
for Convoy, Delphos, Middle Point, and Ohio City are wells. The village of Willshire relied on surface water
until 1998 when theypwitched to groundwater through wells. Every year in June, samples agetedlfrom

these municipalitisand tested for Nitrates, Atrazine, Alachlor, Metolachlor, Propachlor, Propazine and
Simazine.

The tables that follow are arranged by munalipy. The value given for heitide concentrations is in parts
per billion and nitrate concentration is in parts per million. N/T indicates that the sample was not analyzed fol
the compound. A * means that pesticides and nitrates were not present at detiedaels.

e | 5 | 2 | 2 | B 2| g2

Convoy N S ks & S S © &

5 g [= S O S =28
< < S S S 5 =

S o a

1990 - - - NT | NIT * -
1991 * * * NT | NT * *
1992 * N/T N/T N/T * * *
1993 05 N/T N/T N/T - - *
1994 * N/T N/T N/T * * *
1995 * * * * * * *

1996 117 | 1.24 * * * * 0.44
1997 * * * * * * *
1998 * * * * * * *
1999 * * * * * * *
2000 * * * * * * *
2001 * * * * * * *
2002 * * * * * * *
2003 * * * * * * *
2004 * * * * * * *
2005 * * * * * * *

2006 * * * * * * 0.07
2007 * * * 8.1 * * *
2008 * * * * * * *
2009 * * * * * * *
2010 * * * * * * *
2011 * * * * * * *
2012 * * * * * * *
2013 * * * * * * *
2014 * * * * * * *
2015 * * * * * * *
2016 * * * * * * *

This table includelerbicide and nitrate concentrations in Cahe Q& ¢ I fréINI99B 22161 Sardples
were collected in June.
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g S 5 < 5 = e
Delphos N S R © < S T 5
5 g [= S S S =
b < O o = D Z
= o o
1990 * * * N/T N/T * *
1991 * * * N/T N/T * *
1992 * * * N/T N/T * *
1993 * N/T N/T N/T * * *
1994 * N/T N/T N/T * * *
1995 * * * * * * *
1996 * 0.8 * * * * 0.5
1997 * * * * * * *
1998 * * * * * * *
1999 * * * * * * *
2000 * * * * * * *
2001 * * * * * * *
2002 * * * * * * *
2003 * * * * * * *
2004 * * * * * * *
2005 * * * * * * *
2006 * * * * * * *
2007 * 1.2 * * * * *
2008 0.9 * * * * * 4.59
2009 0.4 * * * * * 3.7
2010 0.8 * * * * * 5.86
2011 * * * * * * 4.28
2012 1.47 * * * * * 2.43
2013 0.84 * * * * * 2.54
2014 1.15 * * * * * 0.17
2015 0.36 * * * * * 1.23
2016 0.216 * 0.141 * * * 1.6

Thistable includes pesticide and nitrate concentrations in Bepa Q ¢ I G S NJ a-2e16l HarpleF N2 Y
were collected in June.



) = c 0 __
Middle = = S 5 5 S £E
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1990 * * * N/T N/T * *
1991 * * * N/T N/T * *
1992 * N/T N/T N/T * * *
1993 * N/T N/T N/T * * *
1994 * N/T N/T N/T * * *
1995 * * * * * * *
1996 * * * * * * 0.5
1997 * * * * * * *
1998 * * * * * * *
1999 * * * * * * *
2000 * * * * * * *
2001 * * * * * * *
2002 * * * * * * *
2003 * * * * * * *
2004 * * * * * * *
2005 * * * * * * *
2006 * * * * * * *
2007 * * * * * * *
2008 * * * * * * *
2009 * * * * * * *
2010 * * * * * * *
2011 * * * * * * 0.17
2012 * * * * * * *
2013 * * * * * * *
2014 * * * * * * 088
2015 * * * * * * *
2016 * * * * * * *

This table includes pesticide and nitrate concentrations in Middlg BoR & ¢ I G S NI &26l1LJ% & F N,
Samples were collected in June.



Ohio City

Atrazine

Alachlor

Propachlor

Propazine

Simazine

Nitrates
(ppm)

1990

*

* | Metolachlor

N/T

*

1991

*

*

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

19.

This table includes pesticide and nitrate concentrations in OliicdCR &  upply frénN\LP9&2016. Samples
were collected in June.



. S S o
S S 5 7 S = gE
Van Wert N S 8 5 < 3 T 5
= © @] Q Q = = O
z | = g S 2 = ze
= o a n
1990 0.6 * * N/T N/T 4.8
1991 0.2 * * N/T N/T * 1.2
1992 * N/T N/T N/T * * 4.2
1993 1.21 N/T N/T N/T * * 1
1994 1.43 N/T N/T N/T * * 21
1995 0.43 * * * * * 5
1996 * * * * * * 0.5
1997 1.9 * 1.46 * * * 3.2
1998 0.58 * * * * * 2.4
1999 0.73 * * * * * 3.9
2000 * * * * * * 0.59
2001 0.94 * 0.6 * * * 3.61
2002 0.5 * * * * * 1.86
2003 0.71 * * * * * 4.99
2004 1.4 * 0.08 * * * 0.35
2005 1.3 * * * * * 0.35
2006 2.24 * * * * * 2.86
2007 0.6 * * * * * 0.46
2008 * * * * * * 2.59
2009 * * * * * * 1.43
2010 * * * * * * 1.02
2011 * * * * * * 1.15
2012 * * * * * * 0.10
2013 * * * * * * 1.37
2014 * * * * * * 0.18
2015 0.57 * 0.18 * * 1.03 0.28
2016 .0194 * 0.108 * * * 1.99

This table includes pesticide and nitrate concentrations in VaNYugt&@r supply from 199@2016. Samples
were collected in June. Atrazine and nitrate levels regularly exceeded the detectable levels, but have not
exceeded the MCL (3.0ppb for Atrazine and 10.0ppm for nitrates). The increased levels of Atrazine and
YAGNI GS&a Ay =y xpldnhbsdbpthe sdukcel db tNg wetergas sufaceSvaters tend to be more
susceptible to contaminations when compared to groundwater sources.



Willshire

Atrazine

Alachlor

*| Metolachlor

Propachlor

Propazine

Simazine

Nitrates
(ppm)

1990

N/T

*

1991

orF
»w

*

1992

1993

1994

1995

1996

0.49

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

This table includes pesticide and nitrate concentrations in WNIZhQ &
were collected in June.

21.
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Municipality Summary

Each municipality tested in 1996 had some level of nitrates present. 0.85 inches of rain was received 96 hou
before sampling, perhaps introducing nitrates into municipal water supplies. Additionally, the spti8g6of

was relatively wet, with April and May receiving 4.37 and 5.21 inches respectively. Nitrates are subject to
leaching, with large amounts of rainfall increasing the leaching potential.

It is also possible that the small nitrate concentrations detd in 1996 are due to laboratory or sampling
error. With the exception of Ohio city (concentration of 5.32ppm), all samples had a nitrate concentration
between 0.44 and 0.50ppm. Whether these concentrations are true or due to an error, the valuesadire s
and not a real concern.

The drinking water made available to county residents through the municipalities tested is safe for
consumption by all people. Levels have not exceeded the MCL. Water treatment plants throughout the
country take considerdb measures to ensure the safety of drinking waters, complying with all EPA
regulations.

TOWNSHIPWELLS

In rural areas across the country, wells often serve as the source of drinking water. Wells pump ground wate
from beneath the surface, making it available to people and livestock. Groundwater usually originates as
rainfall that has flowed through the ganto an underground aquifer. Most soils have an inherent ability to

filter out any contaminants that may be in the water. However, groundwater is vulnerable to contamination
through improper management (handling, application and disposal) of pestieidé nutrients. To assess the
quality of groundwater in Van Wert County, one well in each of the twelve townships was tested for nitrates
and five pesticides each June.

The following charts are organized by township. The value given for pesticide concentrations is in parts per
billion and nitrate concentration is parts per million. N/T indicates that the sample was not analyzed for the
compound. A * means that pesti@d and nitrates were not present at detectable levels. Italicized values
indicate concentrations exceeding the MClhe maximum permissible level of a contaminant in water that is
delivered to any user of a public water system (established by the B@®nship wells exceeding the MCL
should be more of a safety concern than a regulatory concern, as none of the wells tested in this portion of
the study are for a public water supply.
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This table includes pesticide and nitrate concentrationsafarell located in Harrison Township. Samples were
collected in June of each year from 192@16. The only detectable levels occurred in 192806 2011 and
2012with a small amount ofitrates present. The MCL fortrates is10ppm.

= = S
g g5 | £ §| £ 8
Harrison S N S & < g ?
< < o) o 2 B ©
S o o 2
1990 - G ~ [ NT | NT | - -
1991 * * * NT | NIT * *
1992 - - - NT | NT | * -
1993 - - ~ [ NT | NT | > -
1994 - - - NT | NT | * -
1995 * * * * * * *
1996 - - - * - * | 051
1997 * * * * * * *
1998 * * * * * * *
1999 * * * * * * *
2000 * * * * * * *
2001 * * * * * * *
2002 * * * * * * *
2003 * * * * * * *
2004 * * * * * * *
2005 * * * * * * *
2006 - - - * * ~ | 0.06
2007 * * * * * * *
2008 * * * * * * *
2009 * * * * * * *
20 10 * * * * * * *
2011 - - - * * ~ | o1l
2012 - - - * - * | 016
20 13 * * * * * * *
20 14 * * * * * * *
20 15 * * * * * * *
20 16 * * * * * * *
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This table includes pesticide and nitrate concentrations for a well located in Hoaglin TovBesmiples were
taken in June of each year from 199016. The only detectable levels occurred in 1991, 1996, and 2001 with
small amounts of nitrate present. The MCL for nitrates is 10ppm.

— - e
5 | ¢ | £ | 2| £ | 2| 8
Hoaglin E § 5_95 § % g g
< < g & T ® £
Z
1990 * * * N/T N/T * *
1991 * * * N/T N/T * 0.6
1992 * * * N/T N/T * *
1993 * * * N/T N/T * *
1994 * * * N/T N/T * *
1995 * * * * * * *
1996 * * * * * * 0.5
1997 * * * * * * *
1998 * * * * * * *
1999 * * * * * * *
2000 * * * * * * *
2001 * 1.79 * * * * 0.53
2002 * * * * * * *
2003 * * * * * * *
2004 * * * * * * *
2005 * * * * * * *
2006 * * * * * * *
2007 * * * * * * *
2008 * * * * * * *
2009 * * * * * * *
2010 * * * * * * *
2011 * * * * * * 0.1
2012 * * * * * * *
2013 * * * * * * *
2014 * * * * * * *
2015 * * * * * * *
2016 * * * * * * *
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This table includes pesticide and nitrate concentrations for a well located in Jackson Township. Samples wer
collected in June of each year from 1920@16. The only detectable level occurred in 1996, with a small
amount of nitrates present.

Jackson

Alachlor
Atrazine
Metolachlor
Propachlor
Propazine
Simazine

z
~
3
z
~
3

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

z
~
3
z
~
3

N/T
N/T N/T
N/T N/T

Z
~
=

# | x| x| x| x| Nitrates (ppm)

o
&

Xo| k| k| k| k| k| X[ | k[ [ | H| X| K| X X| K| K| ¥| X[ X[ X[ ¥| | ]| *| *
Xl k| k| k[ k[ k[ k[ k| k[ k[ k| k| k| k| K| k| k| K| X X[ k[ H[ X| k| F*| *| *
X| k| k| k| k| k| k[ k| k[ [ | K| K| X| K| X| K| X[ ¥| X[ X[ X[ ¥| | *| *| *
K| K| k| k| k| k| k[ k| | [ | H| K| X| X| X| K| X ¥| X[ X[ X[ ¥| *| *| *| *

Bl k| k| k[ | K| k| | K| k| X K| k[ ¥ K| k[ ¥| X| X[ *| *
Bl k| k| k[ | K| k| | K| k| X K| k[ ¥ K| k[ ¥| X| X[ *| *
Bl k| k| k[ | k| k[ | K[ k| X K| k| ¥| K[ k| X| X[ *| *




This tablencludes pesticide and nitrate concentrations for a well located in Jennings Township. Samples wer:
collected in June of each year from 1920@16. The only detectable levels occurred in 1993, 1996, 2009, and
2011 with small amounts of nitrates present.

= = S
gl 2| 5| 2|5 §8|¢8
Jennings S 5 L g ] g @
< = @ © = & @
= a o =
1990 - - [ NT | NTO| -
1991 * * - NT | N/T * *
1992 * * - NT | N/T * *
1993 * * - NT | N/T * 0.3
1994 * * * NT | NIT * *
1995 * * * * * * *
1996 - - * - - * | 051
1997 * * * * * * *
1998 * * * * * * *
1999 * * * * * * *
2000 * * * * * * *
2001 * * * * * * *
2002 * * * * * * *
2003 * * * * * * *
2004 * * * * * * *
2005 * * * * * * *
2006 * * * * * * *
2007 - 0.9 * - - * *
2008 * * * * * * *
2009 - - - - - - 0.2
2010 * * * * * * *
2011 - - * - - * 0.1
2012 * * * * * * *
2013 * * * * * * *
2014 * * * * * * *
2015 * * * * * * *
2016 * * * * * * *
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This table includes pesticide and nitrate concentrations for a well located in Lib@ntgship. Samples were
collected in June of each year from 1920@16. The only detectable levels occurred in 1992, 1993, and 1996,
with small amounts of nitrates present.

_ . £
5 e | = | 2| £ | & | 8
Liberty E § ,_S § § g 3
< T 2| & | 8| £
P
1990 * * * NT | NIT * *
1991 * * * NT | NT * *
1992 * * * NT | NIT * 0.2
1993 * * * NT | NT * 0.3
1094 * * * NT | NT * *
1995 * * * * * * *
1996 * * * * * * 0.52
1997 * * * * * * *
1998 * * * * * * *
1999 * * * * * * *
2000 * * * * * * *
2001 * * * * * * *
2002 * * * * * * *
2003 * * * * * * *
2004 * * * * * * *
2005 * * * * * * *
2006 * * * * * * *
2007 * * * * * * *
2008 * * * * * * *
2009 * * * * * * *
20 10 * * * * * * *
2011 * * * * * * *
20 12 * * * * * * *
20 13 * * * * * * *
20 14 * * * * * * *
20 15 * * * * * * *
20 16 * * * * * * *




This table includes pesticide and nitrate concentrations for a well located in Pleasant Township. Samples wel
collected in June of each year from 192@16. The onlydetectable levels occurreid 1996, 2004, 2006, 2009,

and 2011with small amounts of nitrates present as well as small levels of pesticidezD06 the reading for
GNITAYS g1+a o20S GKS 9t! Qa a/[X odzi adGtdAaftf oSt 2

. . e
(@) (D)
5 | 2| 5 | £ | £ | £ | 8
Pleasant :fé N S S < N @
< | 2| 38| 2| 8| 5| E
s a a n =
>
1990 - - [ NT [ NT | -
1991 - * - NT | NT | % *
1992 - - * NT | NT | * -
1993 - * - NT | NT | % *
1994 * * * NT | NT |+ -
1995 * * * * * * *
1996 * - * * * * | 052
1997 * * * * * * *
1998 * * * * * * *
1999 * * * * * * *
2000 * * * * * * *
2001 * * * * * * *
2002 * * * * * * *
2003 * * * * * * *
2004 - - - - - 0.3 -
2005 * * * * * * *
2006 | 332 | * * * * *
2007 * * * * * * *
2008 * * * * * * *
2009 * - * 7.6 - - -
2010 * * * * * * *
2011 * - * * * * | 012
2012 * * * * * * *
2013 * * * * * * *
2014 * * * * * * *
2015 * 0.1 * * * - -
2016 * * * * * * *
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This table includes pesticide and nitrate concentrations for a well located in Ridge Township. Samples were
collectedin June of each year from 192016. The only detectable levels occurred in 1996, and 1999, with
small amount of nitrates present.

- . S

5 | g | 2| £ ¢ &

Rde | 8 B | 2§ E|E 8
< | T g & | & | v | E

P

1990 * * * NT | NIT * *
1991 * * * N/T N/T * *
1992 * * * N/T N/T * *
1993 * * * N/T N/T * *
1994 * * * N/T N/T * *
1995 * * * * * * *

1996 * * * * * * 0.51
1997 * * * * * * *
1998 * * * * * * *
1999 * * * * * * 0.21

2000 * * * * * * *
2001 * * * * * * *
2002 * * * * * * *
2003 * * * * * * *
2004 * * * * * * *
2005 * * * * * * *
2006 * * * * * * *
2007 * * * * * * *
2008 * * * * * * *
2009 * * * * * * *
2010 * * * * * * *
2011 * * * * * * *
2012 * * * * * * *
2013 * * * * * * *
2014 * * * * * * *
2015 * * * * * * *
2016 * * * * * * *
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This table includes pesticide and nitrate concentrations for a well located in Tully Township. Samples were
collected in June of each year from 192@16. Alachlor was detected in 1990 and nitrates were detected in
1996. The MCL for Alachlor is 2ppb.

c . £

s | g | 2| £ ¢ 8

Tully i% § ,_S § g g §
< < 2 x a g &

P

1990 1.3 * * N/T N/T * *
1991 * * * N/T N/T * *
1992 * * * N/T N/T * *
1993 * * * N/T N/T * *
1994 * * * N/T N/T * *
1995 * * * * * * *

1996 * * * * * * 0.52

1997 * * * * * * *
1998 * * * * * * *
1999 * * * * * * *
2000 * * * * * * *
2001 * * * * * * *
2002 * * * * * * *
2003 * * * * * * *
2004 * * * * * * *
2005 * * * * * * *
2006 * * * * * * *
2007 * * * * * * *
2008 * * * * * * *
2009 * * * * * * *
2010 * * * * * * *
2011 * * * * * * *
2012 * * * * * * *
2013 * * * * * * *
2014 * * * * * * *
2015 * * * * * * *
2016 * * * * * * *
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This table includes pesticide and nitrate concentrations for a well located in Union Township. Samples were
collected in June of each year from 192@16. Nitrates were detected in 1996, 1997, 2002, and 2009. The
1999 and 2001 samples had detectalgedls of Atrazine and Simazine but still remainmder the HAL which

is 200ppb for Atrazine and 70ppb for Simazine.

— o e
5 e | = | 2| £ | 2| 28
< < T g 3 @ g
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1990 * * * N/T N/T * *
1991 * * * N/T N/T * *
1992 * * * N/T N/T * *
1993 * * * N/T N/T * *
1994 * * * N/T N/T * *
1995 * * * * * * *
1996 * * * * * * 0.73
1997 * * * * * * 3
1998 * * * * * * *
1999 * 3.11 * * * 1.85 *
2000 * * * * * * *
2001 * 0.26 * * * * *
2002 * * * * * * 0.22
2003 * * * * * * 0.2
2004 * * * * * * *
2005 * * * * * * *
2006 * * * * * * *
2007 * * * * * * *
2008 * * * * * * *
2009 * * * * * * 0.22
2010 * * * * * * *
2011 * * * * * * *
2012 * * * * * * *
2013 * * * * * * *
2014 * * * * * * *
2015 * * * * * * *
2016 * * * * * * *




This table includes pesticide and nitrate concentrations for a well locat®dashington Township. Samples
were collected in Junof each year from 1990 to 261 Nitrates were detected in 1990, 1991, 199396,
2002and 2011 The MCL for nitrates is 10ppm. The 1996 sample also had detectable levels of Atrazine and
Alachlor. The Atrazine concentration at 0.45ppb does not exceed the MCL of 3ppb. The Alachlor
concentration of 7.35ppb exceeds the MCL of 2ppb, butsdua exceed the HAL of 10ppb.
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Washington ;fé S 3 § 8 g @
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s o o =
b
1990 * * * NT | NT * 0.1
1991 * * * NT | NT * 0.3
1992 * * * NT | NT * *
1993 * * * NT | NT * 0.5
1994 * * * NT | NT * *
1995 * * * * * * *
1996 7.35 | 045 * * * * 0.49
1997 * * * * * * *
1998 * * * * * * *
1999 * * * * * * *
2000 * * * * * * *
2001 * * * * * * *
2002 * * * . * . 0.24
2003 * * * * * * *
2004 * * * * * * *
2005 * * * * * * *
2006 * * * * * * *
2007 * * * * * * *
2008 * * * * * * *
2009 * * * * * * *
2010 * * * * * * *
2011 * * * * * * 0.1
2012 * * * * * * *
2013 * * * * * * *
2014 * * * * * * *
2015 * * * * * * *
2016 * * * * * * *
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This table includes pesticide and nitratencentrations for a well located in Willshire Township. Samples were
collected in Jue of each year from 1990 to 261 The only detectable levels occurred in 1990 and 1996, with
small amounts of nitrates present. The MCL for nitrates is 10ppm.

u _ £

5 | 2 | £ | 2| & | & &

Willshire S N L & < g g
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1990 > * * NT | NT * 0.1
1991 * * * NT [ NT * *
1992 * * * NT [ NT * *
1993 * * * NT | NT * *
1994 * * * NT [ N/T * *
1995 * * * * * * *

1996 * * * . * . 0.51

1997 * * * * * * *
1998 * * * * * * *
1999 * * * * * * *
2000 * * * * * * *
2001 * * * * * * *
2002 * * * * * * *
2003 * * * * * * *
2004 * * * * * * *
2005 * * * * * * *
2006 * * * * * * *
2007 * * * * * * *
2008 * * * * * * *
2009 * * * * * * *
2010 * * * * * * *
2011 * * * * * * *
2012 * * * * * * *
2013 * * * * * * *
2014 * * * * * * *
2015 * * * * * * *
2016 * * * * * * *
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This table includes pesticide and nitrate concentrations for a well lodat&erk Township. Samples were
collected in Jue of each year from 1990 to 261 The only detectable levetecurred in 1992, 1996, 2006,
2011, and 2012with small amounts of nitrates present. The MCL for nitrates is 10ppm.
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s | 2| = | 2| £ | & | 8
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1990 * * * NT | NT * *
1991 * * * N/T N/T * *
1992 * * * NT | NIT * 0.1
1993 * * * NT | NT * *
1994 * * * NT | NIT * *
1995 * * * * * * *
1996 * * * * * * 0.51
1997 * * * * * * *
1998 * * * * * * *
1999 * * * * * * *
2000 * * * * * * *
2001 * * * * * * *
2002 * 0.9 12 * * * *
2003 * * * * * * *
2004 * * * * * * *
2005 * * * * * * *
2006 * * * * * * 0.07
2007 * * * * * * *
2008 * * * * * * *
2009 * * * * * * *
2010 * * * * * * *
2011 * * * * * * 0.64
2012 * * * * * * 0.33
2013 * * * * * * *
2014 * * * * * * *
2015 * * * * * * *
2016 * * * * * * *
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Township Well Summary

Overall, the water coming from the wells tested is safe for consumption. A few satepled had levels that
may be of concern, but levels exceeding the HALs were not present. Additionally, problems did not persist
from one sampling year to the next.

Each township well tested in 1996 had some level of nitrates present. 0.85 inches wheareceived 96

hours before sampling, perhaps causing nitrate movement to local wells. Additionally, the spring of 1996 was
relatively wet, with April and May receiving 4.37 and 5.21 inches respectively. Nitrates are subject to leachin
with large anounts of rainfall increasing the leaching potential.

It is also possible that the small nitrate concentrations detected in 1996 are due to laboratory or sampling
error. With the exception of Union Township (concentration of 0.73ppm), all samplestitdta
concentration between 0.49 and 0.52ppm. Whether these concentrations are true or due to an error, the
values are small and not a real concern.

As mentioned earlier the soils in Van Wert County have a large capacity to filter out contamikents li
pesticides, contributing to the low number of detectable levels in most wells. However, heavy use and
improper storage, application and disposal can contribute to groundwater contamination. Care should alway:
be used when working with these chemicals.



36.

E. Coli Tests

In the summer of 2001 the study added E. Coli Tests. The tests are for 7 streams that cdPaeliditog

County fromVan WertCounty. There is a variety of E. Coli in nature. They are usually fotimimtestines of
healthy humans and animals. The presence of E. Coli and other bacteria within our intestines is necessary fo
us to develop and operate correctly, and for us to remain healthy. E. Coli along with other bacteria
manufacture and provideus A 0 K Yl y& 2F GKS ySOSaalNE QAL YAya :
of these little bacteria are inside us making things our body needs to survive. However there is one bad
character out of the bunch that gets a lot of attention, and it isdl. @ 57:H7 and it produces toxins instead

of vitamins. The tests that the study takes does not distinguish between the two, just total colonies of E. Coli.
Results from 200through 200%re shown in al/100ml. Results from 201R013are shown mpn/25ml.

Results from 2014 and forward are shown mpn/100ml.

Below is the chart that lists E. Coli sampling for Town Creek from 20152

@ o
Town S 2 % £
Creek ~ = a §

& o)
2002 140 230 200 470
2003 110 200 17600 9400
2004 500 N/T 1000 2400
2005 16000 5600 1900 3200
2006 * 600 13300 2600
2007 15700 1700 100 5600
2008 5400 2080 282 250
2009 1120 1200 30 102
2010 250 N/T 198 N/T
2011 90.8 62.4 404 1119.1
2012 59.8 619.8 517.2 21.3
2013 517.2 686.7 65.9 1
2014 65.9 129.8 >200.5 >200.5
2015 1553.1 1986.3 56.5 214.3
2016 387.3 24.6 * 1119.9




Below is the chart that lists E. Coli samploigMaddox Creek from 2002016

3 5
Maddox 5 o g -g
Creek @ S e 5
= - 2 ®
N ()]
2002 40 160 20 2010
2003 280 200 5000 1800
2004 300 N/T 1000 2000
2005 17000 400 4200 5900
2006 200 400 13900 3300
2007 6200 400 800 3560
2008 1700 1800 46 354
2009 346 220 72 1240
2010 96 384 460 N/T
2011 2 93.4 70.3 1553.1
2012 68.3 686.7 461.1 435
2013 125 387.3 8.7 22.2
2014 11.1 101.3 101.3 118.4
2015 * 1413.6 20.3 344.8
2016 110 65 93.3 770.1

Below is the chart that lists E. Coli sampling for Hoaglin Creek from262

< 2 b2
Hoaglin O 2 £ £
Creek - S 8 S
N 0o
2002 260 160 200 310
2003 200 * 5400 2000
2004 1300 N/T 1000 1000
2005 10000 2000 9400 8500
2006 * 200 42400 800
2007 2700 400 850 2400
2008 960 1440 102 352
2009 242 80 78 280
2010 186 154 492 N/T
2011 43.7 40.8 17.3 648.8
2012 35.4 290.9 108.6 248.1
2013 1203.3 517.2 28.8 78.2
2014 109.1 30.6 50.4 101.3
2015 * 920.8 67.7 387.3
2016 172.2 15.8 260.3 1046.2

37.
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Below is the chart that lists the E. Coli sampling for Hagerman Creek fror22062

i P
Hagerman S L £ S
@© S = @
Creek s > 2 S
N o)
2002 110 530 3580 1240
2003 200 1600 4400 600
2004 500 N/T 1000 700
2005 9000 600 6000 7200
2006 400 20 39200 1500
2007 1700 400 1500 1840
2008 500 1520 48 334
2009 362 5440 N/T 2220
2010 164 250 3580 N/T
2011 4.1 261.3 307.6 727
2012 34.6 574.8 547.6 488.4
2013 146.7 1119.1 200.5 47.8
2014 N/T >200.5 >200.5 >200.5
2015 * 1203.3 43.5 770.1
2016 920.8 260.3 >2419.6 >2419.6

Below is the chart that lists E. Coli sampling for Upper Prairie Creek fron22062

Q )
Upper 5 0 £ £
Prairie © 3 %—‘_ o
Creek = % 8
2002 50 190 260 750
2003 300 * 2600 400
2004 1300 N/T 1000 700
2005 27000 3200 12400 3200
2006 400 600 8000 1300
2007 2200 400 1900 1660
2008 280 1680 N/T 198
2009 200 640 40 2460
2010 1620 118 48 N/T
2011 4.1 161.6 13.2 920.8
2012 74.8 * 129.1 248.1
2013 235.9 613.1 2 200.5
2014 78.2 >200.5 >200.5 >200.5
2015 * 517.2 1553.1 686.7
2016 579.4 517.2 290.9 686.7




Below is the chart that lists the E. Coli samplingMatdle Creek from 2002016

5 & 2
Middle S = £ E
Creek -~ = S S
N O
2002 40 160 200 130
2003 200 * 2200 800
2004 300 N/T 1000 700
2005 6000 3200 22800 5800
2006 200 500 20600 1200
2007 1600 500 1350 1300
2008 1240 1560 260 516
2009 282 300 126 700
2010 216 210 400 N/T
2011 2 488.4 | 2419.6 574.8
2012 10.5 601.5 67.7 2419.6
2013 88 547.5 50.4 22.2
2014 N/T >200.5 65.9 129.8
2015 * 770.1 86.5 461.1
2016 1553 | 307.6 | >2419.6 613.1

Below is the chart that lists E. Coli sampling for Blue Creek from 2I&2

< 2 2
3] Q S S
Blue Creek @ S e )
> - o 5
N (@)
2002 660 400 800 120
2003 200 400 3200 2200
2004 800 N/T 1000 300
2005 5000 4400 5600 2600
2006 200 200 19400 1100
2007 1500 1100 2000 4360
2008 660 1140 1380 28
2009 940 540 50 1260
2010 240 172 58 N/T
2011 5.2 218.7 435.2 461.1
2012 461.1 353.8 156.5 1203.3
2013 71.6 488.4 13.7 36.4
2014 N/T >200.5 >200.5 >200.5
2015 * 1203.3 209.8 261.3
2016 547.5 344.8 727 648.8
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Below is the chart that lists E. Coli samplmgTown Creek 1 from 2002016

8
Town Creek % =
1 ) 3
pa
2002 390 630
2003 0 300
2004 68000 1920
2005 4400 500
2006 6600 790
2007 3800 0
2008 7640 2020
2009 1200 940
2010 2240 2060
2011 4.1 *
2012 816.4 | 1732.9
2013 517.2 144.5
2014 200.5 200.5
2015 1299.7 86.5
2016 344.8 | >2419.6

Below is the chart that lists E. Coli samplmigTown Creek 2 from 2062016

8
Town Creek % =
2 ) 3
pa
2002 290 0
2003 400 140
2004 99000 1760
2005 3800 500
2006 3500 1110
2007 1400 6
2008 11880 240
2009 980 740
2010 3500 38
2011 461.1 *
2012 613.1 | 1119.1
2013 613.1 8.7
2014 165.2 144.5
2015 24196 | 101.4
2016 82 307.6
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Below is the chart that lists E. Coli sampfmgTown Creek 3 from 2002016

8
Town Creek 2 £
3 a g
2
2001 260 300
2002 660 2390
2003 1000 308
2004 105000| 2840
2005 5200 14000
2006 6200 2040
2007 1600 1
2008 10640 226
2009 600 210
2010 2920 560
2011 * *
2012 613.1 | 1986.3
2013 770.1 200.5
2014 200.5 200.5
2015 2419.6| 178.5
2016 920.8 133.4

E. Coli Test Summary
As you can see not all streams act the same through the year. The only environmental correlation we could
come up with is thatvhen we have extreme rains, E. Coli in every stream go up.
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Appendices



Chemical (Product Name) MCL * (pprzﬁ\I/eiéLmted) Delf;ar;:ittlon Category /Use
ppb unless| 14 day long term, ppb unless
noted 10kg child | 70kg adult noted
Nitrate + Nitrite (as N) 10.00 (ppm) 10.00 (ppm) N/A 0.24 (ppm) Fertilizer, essential for plant growth
Phosphorus (as Ortho P) N/A N/A N/A 0.10 (ppm) Fertilizer, essential for plant growth
Alachlor (Lasso) 2.00 100.00 N/A 0.50 Herbicide
Atrazine 3.00 100.00 200.00 0.50 Herbicide
Butylate (Sutan) N/A 2000.00 4000.00 0.50 Herbicide
Carbofuran (Furadan) 40.00 50.00 200.00 0.50 Insecticidehematicide
Clomazone (Command) N/A N/A N/A 0.50 Herbicide
Cyanazine (Bladex) N/A 100.00 70.00 0.50 Herbicide
Diazinon N/A 20.00 20.00 0.10 Insecticide/nematiide
EPTCHPTAMEradicane) N/A N/A N/A 0.50 Herbicide
Ethalfluralin (Basalin) N/A N/A N/A 0.50 Herbicide
Ethyl Chlorpyrifos/Chlorpyrifos (Lorsbal N/A 30.00 100.00 0.10 Insecticide
Ethyl Parathion N/A N/A N/A 0.10 Insecticide
Fluchloralin N/A N/A N/A 0.50 Herbicide
Fonofos (Dyfonate) N/A 20.00 70.00 0.10 Insecticide
Isofenphos (Amaze) N/A N/A N/A 0.10 Insecticide
Malathion N/A 200.00 800.00 0.10 Insecticide
Methyl Parathion N/A 300.00 100.00 0.10 Insecticide
Metolachlor (Dual) N/A 1000.00 3500.00 0.50 Herbicide
Metribuzin (Lexone&sencore) N/A 5000.00 500.00 0.50 Herbicide
Pebulate (Tillam) N/A N/A N/A 0.50 Herbicide
Pendimethalin (Prowl) N/A 2.00 N/A 0.50 Herbicide
Propachlor (Ramrod) N/A 500.00 500.00 0.50 Herbicide
Prometon (Pramitol) N/A 200.00 500.00 0.50 Herbicide
Propazine (Milogard) N/A 1000.00 2000.00 0.50 Herbicide
SimazingPrincep) 4.00 70.00 70.00 0.50 Herbicide
Trifluralin (Treflan) N/A 80.00 300.00 0.50 Herbicide
Terbufos (Counter) N/A 5.00 5.00 0.10 Insecticidehematicide
Vernolate (Vernam) N/A N/A N/A 0.50 Herbicide

N/A = No MCL of HAL Established. *MCL = Maximum ContaminantMaxehum permissible level of a contaminant in water that is delivered to
any user of a public water system.

FFI!'[ Q& o0lF&aSR 2y GKS 02y OSy i NI (A 2xgectedo chuse@ify 8dwérse hdn cakciyfogdhin &ffgcts vivh Bp ta |
14 consecutive days of exposure in a 10kg child, or up to ~7years (10% of lifetime) in a 70kg adult. Both values hawvefasafetygi

N
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Rainfall (inches) recorded prior sampling.

> - = _ o o IS o g g

1990 | 2 | 2| § 5| E 5|3 |2 §&8 8| &G

sl 8| = | <=1 > 25|83 8

- L 3 O Z a
24 Hours 0.00 0.40 0.00 0.01 0.28 0.17 0.65 0.00 0.00 0.00 0.00 0.20
48 Hours 0.00 0.00 0.00 0.10 0.00 1.10 0.46 0.00 0.00 0.00 0.00 1.09
72 Hours 0.00 0.16 0.00 0.23 0.00 0.00 0.00 0.00 0.00 T 0.00 0.00
96 Hours 0.00 T 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Totals 0.00 0.56 0.00 0.34 0.28 1.27 1.11 0.00 0.00 0.00 0.00 1.29

> 2| - | _ 5 | &1 5| 8| B

1901 | S| 2| S8 &g £ | 2|3 5|85/ s

3 2 = < = = — 2 a 3 2 S

i LL 3 © z a

24 Hours 0.00 0.00 0.00 0.15 0.18 0.23 0.13 1.16 0.08 0.08 0.00 T
48 Hours 0.12 0.00 0.12 0.00 0.00 T 0.00 0.00 0.00 0.04 0.00 0.00
72 Hours 0.00 0.00 0.00 0.00 T 0.00 0.00 0.00 0.00 0.15 0.27 0.03
96 Hours 0.00 0.00 T 0.00 T 0.12 0.72 0.00 0.00 0.32 0.00 0.30
Totals 0.12 0.00 0.12 0.15 0.18 0.35 0.85 1.16 0.08 0.59 0.27 0.33

- > - o - @ @

= < N — © 0 Qo v Q Q

1992 | 2 | 2 | § | &8 | &| 5| 2|35 & || 5|5

< o = < > " 2 s | § 3 8

i LL 3 pa a
24 Hours 0.00 T 0.10 0.15 0.00 0.00 T 0.00 0.13 0.00 0.05 0.00
48 Hours 0.70 0.05 0.10 0.15 0.00 0.36 1.54 0.00 0.49 0.00 0.00 0.00
72 Hours 0.05 T 0.02 0.20 0.00 0.89 2.27 0.00 0.00 0.00 0.15 0.00
96 Hours 0.05 0.05 T 0.20 0.00 0.00 0.13 0.00 0.00 0.00 1.27 0.00
Totals 0.80 0.10 0.22 0.70 0.00 1.25 3.94 0.00 0.62 0.00 1.47 0.00

4%



> % = — o 17 a o g g

1993 | S | 2| §| 5| &8 5| 3| 3| 5| | 5| &

3 o s < = = — 2 o 3} > S

i L &N © Z a
24 Hours | 0.00 | 0.00 | 0.54 | 0.00 | 0.02 | 0.30 | 0.72 | 0.00 | 0.24 | 0.00 | 0.00 | 0.00
48 Hours | 0.82 | 0.00 | 0.19 | 0.00 | 0.10 | 0.00 | 0.26 | 0.00 | 0.28 | 0.00 | 0.16 | 0.00
72 Hours | 0.65 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.10 | 0.02
96 Hours | 0.05 | 0.00 | 0.00 | 0.00 | 0.00 | 0.67 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.18
Totals | 1.52 | 0.00 | 0.73 | 000 | 0.12 | 0.97 | 0.98 | 0.00 | 052 | 0.00 | 0.26 | 0.20

o - c — I 8 o g g

1994 S S S| 3| & | €| 2 S | & S 5 5

@ ) = < = = i 2 o o > S

- 0 % O S ]
24 Hours | 0.24 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.13 | 0.00
48 Hours | 0.05 | T | 0.00 | 0.00 | 0.02 | 0.00 | 0.24 | 0.00 | 0.00 | 0.00 | 0.37 | 0.00
72 Hours | 0.00 | 0.07 | 0.00 | 0.00 | 052 | 0.00 | 0.38 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
96 Hours | T T | 000 | 0.02 | 0.00 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Totals | 029 | 0.07 | 0.00 | 0.02 | 0.54 | 0.00 | 0.64 | 000 | 0,00 | 0.00 | 0.50 | 0.00

> | 2| o | _ s | 8| 5| 8|8

1905 | S| 2| 2|5 8| ¢z 5|58 g

s @2 = T2 > 71325 8|38

- L & o p a
24 Hours | 0.00 | 0.00 | 0.00 | T | 0.20 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.35 | 0.00
48 Hours | 0.00 | 0.00 | 0.00 | T | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
72 Hours | 0.00 | 0.00 | 045 | T | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.09 | 0.00
96 Hours | 0.15 | 0.00 | 0.28 | 0.05 | 0.00 | 0.06 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Totals | 0.15 | 0.00 | 0.73 | 0.05 | 020 | 0.06 | 0.00 | 0.00 | 0.00 | 0.00 | 0.44 | 0.00

R°1%



- E < — o » a o g g

1996 | 2 | 2| S| &8 | &8 | s | 3|3 |8 | 8| 5| &

3 < s < = = — 2 o 3} 2 S

i L & © Z o
24 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 067 | 0.25 | 0.00 | 1.24 | 0.00 | 0.00 | 0.00 | 0.20
48 Hours | 0.00 | 0.00 | 0.08 | 0.00 | 039 | 0.35 | 0.00 | 0.37 | 0.00 | 0.00 | 059 | 0.33
72 Hours 0.00 0.00 0.19 0.00 0.00 T 0.00 0.35 0.00 0.80 0.00 0.00
96 Hours | 0.00 | 0.07 | 000 | 030 [ T [ 025 | 0.00 | 0.00 | 0.00 | 031 | 0.00 | 0.00
Totals 0.00 | 0.07 | 0.27 | 030 | 1.06 | 0.85 | 0.00 | 1.96 | 0.00 | 1.11 | 0.59 | 0.53

> - e — 7 3 ) g g

997 | S 2|85 2| E |2 5|88 5%

sl 8= | < | =]~ 725|835 ¢

- L & o z a
24 Hours 0.00 0.00 0.13 0.15 0.00 0.96 0.07 0.00 0.00 0.00 0.00 0.06
48 Hours 0.00 0.00 T 0.00 0.00 0.38 0.00 0.00 0.00 0.06 0.00 0.21
72 Hours | 0.00 | 0.00 | 0.00 | 0.01 | 0.00 | 0.03 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.83
96 Hours 0.00 0.00 2.69 0.00 0.00 0.80 0.00 T 0.00 0.00 0.00 0.00
Totals 0.00 0.00 2.82 0.16 0.00 2.17 0.07 0.00 0.00 0.06 0.00 1.10

- > - o = o )

= ] < — n o o Q Q

1908 | S| 2| 8|5 8| s |3 |38 28|55

LS o = < - K I S 8 3 8

n pd o
24 Hours | 0.28 | 0.00 | 0.00 | 0.00 | 0.20 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
48 Hours | 0.03 | 0.00 | 0.00 | 0.00 | 031 | 0.00 | 250 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00
72 Hours 0.00 T 0.00 0.45 0.00 0.00 T 0.00 0.00 0.00 0.29 0.00
96 Hours | 0.02 | 0.00 | 0.00 | 0.03 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.70
Totals 0.33 | 0.00 | 0.00 | 0.48 | 051 | 0.00 | 250 | 0.00 | 0.02 | 0.00 | 0.29 | 0.70

Re1%



> > - 7 g © E 3
@ < = > Q >
1999 | 2 | 2| §| 5| 8|5 | 35| 3| s|2| 5|5
= 2 S < = ~ ™ > = o > O
S Tl g |9 2|8
24 Hours | 0.04 | 0.05 | 0.18 | 0.00 | 0.00 | 1.04 | 0.00 | 0.00 T 0.80 | 0.00 | 0.00
48 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 0.36 | 0.40 | 0.10 | 0.04 T 0.57 | 0.00 | 0.00
72 Hours 0.23 | 0.00 | 0.00 | 0.00 | 0O.00 | O.00 | 0.28 | 0.00 | 0O.00 | 0O.00 | 0.00 | 0.00
96 Hours 0.00 | 0.00 | 0.00 | 0.00 | O.00 | O.O0 | 0.10 | 0.25 | 0.00 | 0O.00 | 0.00 | 0.03
Totals 0.00 | 0.05 | 0.18 | 0.00 | 0.36 | 1.44 | 0.48 | 0.29 | 0.00 | 1.37 | 0.00 | 0.03
> > - © = o )
@ © < = o - 7 Q & o o
2000 | 2| 2| 5| 58| &8 | s|3|3|8&8| 2| 5| 5§
< 2 s < = ~ ™ é’ I o > O
5 ¢ §13 28
24 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.04 | 0.00 | 0.00 | 0.00 | 0.00 | 0.10
48 Hours 0.00 | 0.60 | 0.00 | 0.00 | 0O.00 | O.00 | 0.00 | 0.00 | 0O.00 | 0O.00 | 0.00 | 0.00
72 Hours | 0.00 | 0.00 | 0.00 | 0.13 | 0.00 | 0.42 | 0.27 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
96 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.28 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05
Totals 0.00 | 0.60 | 0.00 | 0.13 | 0.00 | 0.70 | 0.31 | 0.00 | 0.00 | 0.00 | 0.00 | 0.15
> 2‘ — E — CT) E
2000 | 2| 2| 5| 5| &8 | 5|3 5|&8|¢8| &5
= 2 = < = S ) =) =4 3] > O
24 Hours 0.02 | 0.00 | 0.00 | 0.09 | 0.00 | 0.00 | 0.23 | 0.00 | 0O.00 | 0O.00 | 0.00 | 0.00
48 Hours | 0.00 | 0.07 | 0.00 | 0.00 | 0.00 | 0.04 | 0.00 | 0.03 | 0.00 | 0.00 | 0.00 | 0.00
72 Hours | 0.02 | 0.40 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.03 | 0.00 | 0.00 | 0.00 | 0.00
96 Hours 0.17 | 0.07 | 0.48 | 0.02 | 0.00 | 0.04 | 0.00 | 0.00 | 0.02 | 0.00 | 0.00 | 0.00
Totals 0.21 | 054 | 048 | 0.11 | 0.00 | 0.08 | 0.13 | 0.06 | 0.02 | 0.00 | 0.00 | 0.00

LY



I = > o > Q
2002 | 2| 2| §| 8| 8| s |3 |88 | 5§ | &
] 2 s < = - m > = 3) > O
5| @ <5 88
24 Hours 0.00 0.62 0.10 | 0.00 0.00 0.00 | 0.00 0.00 | 0.00 | 0.00 0.00 | 0.22
48 Hours | 0.00 | 0.75 | 0.42 | 045 | 0.02 | 0.00 | 0.00 | 1.12 | 0.00 | 0.00 | 0.00 | 0.00
72 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 1.45 | 0.00 | 0.00 | 0.00 | 0.00 | 0.20 | 0.00 | 0.00
96 Hours 0.00 0.00 0.00 | 0.00 0.00 0.00 | 0.00 0.00 | 0.00 | 0.95 0.00 | 0.00
Totals 0.00 1.37 0.52 0.45 1.47 0.00 | 0.00 1.12 0.00 1.15 0.00 | 0.22
@ © 5 = > o - % Qo 9 o Qo
2003 | 2 | 2| §| 5| 8| s | 3| 3| 8| ¢8| § |65
© 3 s < = ) 'ﬁ S o o > O
5| @ <5 88 &
24 Hours 0.00 0.00 0.00 0.00 0.00 0.72 0.04 | 0.00 0.00 | 0.00 | 0.00 0.00
48 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 0.38 | 0.00 | 052 | 0.00 | 0.27 | 0.01 | 0.00 | 0.00
72 Hours | 0.00 | 0.09 | 0.00 | 0.72 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.12 | 0.50
96 Hours 0.00 0.00 0.00 0.00 0.00 0.00 0.78 0.50 0.00 1.49 0.02 0.00
Totals 0.00 0.09 0.00 0.72 0.38 0.72 1.34 | 0.50 0.17 150 | 0.14 | 0.50
E @ < = > I - %) Q (V) o] o
2004 | 2 | 2| 5|8 | &8s | 35| 5|&| 2| 5| &
(5 3 s < = - - <:E$ o 3] > O
5| @ 55 28
24 Hours 0.00 0.00 0.00 0.00 0.00 1.60 | 0.00 | 0.00 | 0.00 | 0.90 | 0.20 | 0.15
48 Hours 0.00 0.00 0.00 0.02 0.00 | 0.00 | 0.00 2.00 | 0.00 | 0.00 | 0.00 | 0.00
72 Hours | 0.00 | 0.08 | 0.00 | 0.00 | 0.00 | 0.00 | 0.04 | 0.02 | 0.02 | 0.00 | 0.00 | 0.42
96 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 0.03 | 0.00 | 0.00 | 0.00 | 2.50 | 0.00 | 0.50 | 0.00
Totals 0.00 0.08 0.00 0.02 0.03 1.60 | 0.04 2.02 152 | 0.90 | 0.60 | 0.57

8Y



> - - 7 g ) g g
3 © o = > @ > c o
2005 > | 2 5 s | & | S 5 | 2| & o 5 5
s g | =] ° STl 25 8] 8| &
- L N © pa a
24 Hours | 0.00 | 0.05 | 0.00 | 0.04 | 0.10 | 0.15 | 0.88 | 0.00 | 1.80 | 0.00 | 0.00 | 0.00
48 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.22 | 0.00 | 0.00 | 0.41 | 0.00 | 1.20
72 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
96 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 0.31 | 0.15 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.00
Totals | 0.00 | 0.05 | 0.00 | 0.04 | 0.41 | 0.30 | 1.10 | 0.05 | 1.80 | 0.41 | 0.00 | 1.20
- > - © . o @
2006 | 2 | 2| §| 5| 8| s |3 |58 || §|G6
< 2 s < = ) ™ 2 1 o > O
= L 3 © = &
24 Hours | 0.00 | 0.00 | 0.00 | 0.04 | 0.08 | 0.00 | 0.00 | 0.00 | 0.21 | 0.22 | 0.00 | 0.05
48 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.15 | 0.00 | 0.08 | 0.00 | 0.00 | 0.00
72 Hours | 0.00 | 0.45 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.68 | 0.27 | 0.00 | 0.00
96 Hours | 0.00 | 0.00 | 0.00 | 0.17 | 0.00 | 0.00 | 0.00 | 1.85 | 0.02 | 0.00 | 0.68 | 0.00
Totals | 0.00 | 045 | 0.00 | 0.21 | 0.08 | 0.00 | 0.15 | 1.85 | 0.99 | 0.49 | 0.68 | 0.05
2000 | 2 | 2| §| 5| 8| | 3| 35| s || § |6
s | g | =T Sl 2] g 8| 38| 8
- as 3 z a
24 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.24 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.90
48 Hours | 1.10 | 0.00 | 0.00 | 0.55 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.30
72 Hours | 0.00 | 1.50 | 0.47 | 0.00 | 0.20 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
96 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.56 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Totals | 1.10 | 1.50 | 0.47 | 055 | 0.20 | 0.24 | 0.56 | 0.00 | 0.00 | 0.00 | 0.00 | 1.20

6V



> | 2| = | _ 5 | 2 5 | 8 | 32
2008 | S| 2| S| 5| & || 2| 3|52 58 %
sl g =< > |2 8|83/ ¢
- L % O S S
24 Hours 0.00 0.14 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00
48 Hours 1.10 0.02 0.00 0.55 0.45 1.92 0.14 0.00 0.00 0.00 0.00 0.00
72 Hours 0.00 0.06 1.40 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00
96 Hours 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.00 0.00 0.09 0.00 0.00
Totals 1.10 0.22 1.40 0.55 0.45 1.92 0.36 0.00 0.00 0.09 0.00 0.00
> | 2| - | _ = | S| 5| &8 | 2
200 | S| 2| g5 &| e8|z 2 58|85 |¢%
S 3 = < = = i 2 =3 g > S
- L 3 Z a
24 Hours 0.00 0.00 | 0.00 0.00 0.18 0.00 0.00 0.07 0.00 | 0.00 0.00 0.26
48 Hours 0.00 0.00 | 0.00 0.04 0.38 0.10 0.00 0.00 0.00 | 0.28 0.84 0.00
72 Hours 0.61 0.00 0.24 0.27 0.15 0.15 0.00 0.00 0.90 0.00 0.02 0.00
96 Hours 0.18 0.15 | 0.00 0.00 0.00 0.00 0.00 0.04 0.00 | 0.02 0.04 0.16
Totals 0.79 0.15 | 0.24 0.31 0.71 0.25 0.00 0.11 0.90 | 0.30 0.90 0.42
P - o — I 8 o g g
2010 | £ E S| 5 & 5| % 3|88 §|G
s || =T "7 2 5] 8] 8| 8
N b o
24 Hours 0.02 0.00 0.00 0.00| 0.00 0.00 0.00 0.00| 0.00 0.00 0.00 0.42
48 Hours 0.00 0.00 0.35 0.00| 0.00 0.00 0.00 0.77| 0.00 0.00 0.00 0.00
72 Hours 0.01 0.00 0.00 0.60| 0.00 0.00 0.90 0.00| 0.00 0.75 0.00 0.00
96 Hours 0.00 0.08 0.00 0.59| 0.00 1.50 0.00 0.00| 0.00 0.00 0.00 0.00
Totals 0.03 0.08 0.35 1.19| 0.00 1.50 0.90 0.77| 0.00 0.75 0.00 0.42
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> - - 7 E © E E
3 © = > o > o
2011 | 2 | 2 | 5| &5 | £ 5| 3| 2| 8| | 5|6
@ 2 s < = ) ™ <:ES I o > O
= L 3 © 2 a
24 Hours 0.00| 000| 148 000| 008| 00O0| 00O0|] 000 00O0| 053] 0.00] 0.00
48 Hours 048 000| 005| 000| OO0 003] 0O00O0| 0O0O0| 0O0O0| 0.00| 0.00] 0.23
72 Hours 0.00|] 0.00| 0.29| 0.00, 0.07] 0.0O0| 0.00|] 0O.00| 0.00| 0.40| 0.00] 0.00
96 Hours 0.00| 000| 051 000 125| 000 0O0O0| 0O0O0| 0.05| 0.02| 0.00] 0.43
Totals 048] 000| 233] 000 140| 003] 000|] 000|] 0.05| 095| 0.00] 0.66
@ © 5 = > o - % Qo 9 o Qo
2012 | 2 | 2| §| 8| &8 | s |35 5| &8| 2| 5| &
© 3 s < = ) 'ﬁ g 1=y o > O
s | @ § 8|28
24 Hours 025, 0.11] 037] 0.00f 0O057| 0.00| 0.00] 0O.00| 0.127] 0.65| 0.52] 0.04
48 Hours 0.25| 0.00| 000| 0O0O0| 0O0OO| 0O0O0| 0.25| 0.00| 0O.00| 0.00| 0.20| 0.124
72 Hours 0.00| 000| 00O0| 0O0O0| 0.10| 0OOO| 0O0O0| 0O0OO| 0O055| 000| 0.00| o0.00
96 Hours 0.16| 0.00| 0.00| 0.00|] 0.00| 0.20| 0.00| 0.00] 0.02| 0.00| 0.00| 0.00
Totals 066| 0.11| 037 0.00| 0O0.67| 0.20] 0.25| 0.00| 0O.74| 0.65| 0.72| 0.18
- > - ) . o) 3]
E @ < = . I - %) Q Q o] o
2013 | 2 | 2| § |8 | &8 | s |35 |8 | ¢8| 5§ | &
a 3 = < = = = 2 a 3] > o
s | @ § 828
24 Hours 0.60| 0.00| 00O0| 0O0O0| 0O0O0| 0O090] 000| 0.00| 053] 0.20| o0.00
48 Hours 0.05| 0.00| 0.00] 0.12 160| 0.25| 0.00| 0.00| 0.00] 0.00] 0.00
72 Hours 040| 0.04| 000 052]| 0.05| 0.05| 000| 0O.00| 0.00| 0.00| o0.00
96 Hours 0.00| 0.15| 0.00| 0.00| 0.00| 0.15| 0.00| 0.00| 0.00| 0.00| o0.00
Totals 0.00 1.05| 0.19] 0.00| 0.64 1.65 1.35| 0.00] 0.00| 053] 0.20| 0.00

‘TG



- % < — o 1% s o g g
2014 | 2 | 2| § | 5 2| 5|3 5|8 | §B|G&
sl g | =< |71 2|88 3] ¢
- L & © p a
24 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05 | 0.00
48 Hours 002 | 00O | O.OO | O.OO | 080 | 0.00 | 0.09 | 1.05 | 0.00 0.00 | 0.07 | 0.00
72 Hours 0.00 | OO0 | 028 | 0.15 | 000 | OO0 | OO0 | O.OO | OO0 | O.00 | O0.00 | 0.00
96 Hours | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Totals | 0.02 | 0.00 | 0.28 | 015 | 0.85 | 0.00 | 0.09 | 1.05 | 0.00 | 0.00 | 0.12 | 0.00
> - c — 17 2 o g g
205 | 2 2| 5| &|£|Z2| 5% 5|25 %§
S 5 = < = o ™ 2 =) o > S
- L % O S S
24Hours | 0.30| 078| 0.20| 010| 000| 010| 005| 0.40| 000| 0.00| 0.15| 0.08
48Hours | 0.10| 022| 0.00| 000| 000| 2.92| 0.20] 000| 0.02| 000[ 0.00| 0.00
72 Hours 0.00| 000| 0O0OO| 0OOO| 0O0OO| 0OOO| 025| 0OOO| 0OOO| 0O.00| 0.00| 0.05
96 Hours 0.00| 000| 0O0OO0| 035| 0O0OO0| 0O0OO| 3.05| 0O0O| 0O0OO| 000| 0O.a7| 0.75
Totals | 040| 1.00| 020| 045| 000| 3.02| 355 040| 002| 000| 032] 088
- > - o) . o )
@ @ 5 = 0 Q @ o] o
2016 | 2| 2| 8|5 &| S| 2|38 ¢8| 5§ ¢%
g qu__) = < - i <C % 8 g 8
wn pd (@)
24 Hours 135| 0.00| 040| 087| 080| 000| 000| 000 1.20| 045| 0.00] 0.00
48Hours | 10| 000| 0.00| 000| 0.00| 000| 0.10| 000| 0.00| 040[ 0.00| 080
72Hours | 1.75| 000| 0.00| 000| 00| 007| 000| 010| 020 0.02] 000| 0.05
96 Hours 0.00| 0O00O0| 0O00OO0| 105| 040| 0OOO| 0O0OO| 0O0OO| 005| 0.25| 0.05| 0.00
Totals 3.20] 0.00| 040| 192| 130| 0.07| 0.10| 0O.20| 145| 1122| 0.05| o0.88
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Rainfall(inches) Recorded from 19015
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Rainfdl (inches) Recorded from 192016

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 Avg

Jan 1.4 3.02
Feb 1.84 2.20
Mar 4.68 2.24
Apr 2.76 3.65
May 3.34 4.28
Jun 4.45 4.58
Jul 0.93 4.74
Aug 6.53 3.86
Sep 3.74 3.01
Oct 3.06 2.93
Nov 1.88 3.01
Dec 1.25 2.60
S

5|8 5

s |8 @

)

S




55.

Nitrogen (ppm)* Phosphorus (ppm)**
TC-1 TC-2 TC-3 TC-4 AVG. TC-1 | TC-2 | TC-3 | TC-4 AVG.
June 70.90 | 78.00 N/S N/S 74.45 N/S N/S N/S N/S N/S
July * 7.10 2.80 32.10 | 10.50 * * 0.30 N/S 0.10
o August N/S N/S N/S N/S N/S N/S N/S N/S N/S N/S
S September NS | NS | NS | NS | NS | NisS| NS | Nis | NS | NS
October N/S N/S N/S N/S N/S N/S N/S N/S N/S N/S
November 8.90 10.60 4.30 N/S 7.93 N/S N/S N/S N/S N/S
December 22.00 * * N/S 7.33 0.40 | 0.20 | 1.40 N/S 0.67
January N/S 7.00 3.80 4.40 5.07 N/S 0.20 | 0.60 | 0.30 0.37
February N/S 50.00 | 33.00 | 28.00 | 37.00 N/S * 0.30 | 0.30 0.20
March N/S 9.60 7.60 8.60 8.60 N/S * 0.20 | 0.20 0.13
April N/S 15.60 | 14.20 | 13.80 | 14.53 N/S 0.30 | 0.50 | 0.40 0.40
May N/S 7.50 2.90 4.10 4.83 N/S 0.10 | 0.20 | 0.10 0.13
S June 13.00 | 17.00 | 15.00 | 13.00 | 1450 { 0.20 | 0.30 | 0.40 | 0.40 0.33
3 July N/S 5.30 1.90 5.50 4.23 N/S 0.10 | 0.30 | 0.20 0.20
August N/S 1.00 8.00 7.00 5.33 N/S * 0.39 * 0.13
September N/S 0.50 5.50 2.70 2.90 N/S * 0.60 | 0.23 0.28
October N/S 1.30 11.00 4.40 5.57 N/S 0.30 | 210 | 1.10 1.17
November 4.30 3.90 5.00 6.00 4.80 0.50 * 0.50 * 0.17
December N/S 0.20 0.10 0.70 0.33 N/S 6.60 | 240 | 7.40 5.47
January N/S 3.40 6.00 6.20 5.20 N/S * 0.20 | 0.20 0.13
February N/S 5.60 4.90 5.20 5.23 N/S 0.10 | 0.20 | 0.10 0.13
March N/S 5.10 4.80 4.70 4.87 N/S * 0.20 * 0.07
April N/S 5.40 21.00 | 24.00 | 16.80 N/S * * * *
May N/S 3.80 4.30 4.90 4.33 N/S * 0.10 | 0.20 0.10
> June 7.20 8.60 6.40 8.20 7.60 * * 0.00 | 0.25 0.06
3 July N/S 3.90 7.00 1.50 4.13 N/S 0.00 | 0.00 | 1.00 0.33
August N/S 0.10 2.90 2.90 1.97 N/S * * 1.00 0.33
September N/S * 6.00 2.20 2.73 N/S * * * *
October N/S 0.50 9.80 0.50 3.60 N/S * * * *
November 7.90 8.80 7.90 7.20 7.95 * * 0.10 * 0.03
December N/S 8.50 3.30 3.00 4.93 N/S 0.10 * 0.10 0.07
January N/S 12.00 7.40 10.00 9.80 N/S 0.10 | 0.30 | 0.20 0.20
February N/S 9.90 7.40 8.30 8.53 N/S * * * *
March N/S 7.50 5.20 7.00 6.57 N/S * * * *
April N/S 7.50 5.00 7.00 6.50 N/S * 0.20 * 0.07
May N/S 4.80 1.80 6.30 4.30 N/S 0.30 * 0.20 0.17
S June 12.00 | 14.50 | 15.00 | 15.00 | 14.13 * * 0.10 | 0.20 0.08
3 July N/S 6.50 7.00 7.00 6.83 N/S 0.30 | 0.10 | 0.10 0.17
August N/S 2.70 3.40 4.30 3.47 N/S * * * *
September N/S 2.00 2.60 1.10 1.90 N/S 0.20 | 0.10 | 0.10 0.13
October N/S 2.80 3.50 3.30 3.20 N/S * * * *
November 4.80 4.90 4.30 6.00 5.00 0.40 | 0.30 | 0.20 | 0.30 0.30
December N/S 4.40 4.60 4.80 4.60 N/S * 0.10 * 0.03




Nitrogen (ppm)* Phosphorus (ppm)**
TC-1 TC-2 TC-3 TC-4 AVG. TC-1 TC-2 TC-3 TC-4 AVG.
January N/S 4.10 3.80 4.20 4.03 N/S | 0.20 | 0.20 | 0.20 0.20
February N/S 4.40 4.50 4.50 4.47 N/S * * * *
March N/S 4.90 4.20 4.70 4.60 N/S * 0.10 * 0.03
April N/S 4.10 3.00 3.80 3.63 N/S * * * *
May N/S 3.40 3.90 3.80 3.70 N/S * * * *
2 June 4.30 5.70 6.10 8.20 6.08 * * * * *
& July N/S 16.00 | 13.00 8.80 1260 | N/S | 0.21 | 0.19 | 0.15 0.18
August N/S 1.50 6.30 * 2.60 N/S * * * *
September N/S * 3.40 3.60 2.33 N/S * * * *
October N/S 2.00 2.40 6.00 3.47 N/S | 0.10 * * 0.03
November * * 4.80 5.80 2.65 * * * * *
December N/S 5.20 5.00 5.70 5.30 N/S * * * *
January N/S 3.60 5.51 4.38 4.50 N/S | 0.10 | 0.10 | 0.14 0.11
February N/S 2.20 3.20 3.90 3.10 N/S * * * *
March N/S 3.80 3.40 3.80 3.67 N/S * * 0.20 0.07
April N/S 3.30 4.60 3.70 3.87 N/S * * * *
May N/S 4.10 4.70 4.60 4.47 N/S * * * *
> June 1.90 2.30 6.80 1.90 3.23 * * * * *
& July N/S 11.70 8.50 11.60 | 10.60 | N/S | 0.18 * * 0.06
August N/S * 8.40 1.60 3.33 N/S * 0.10 * 0.03
September N/S * 9.80 4.40 473 N/S * 0.11 * 0.04
October N/S * 10.70 3.20 4.63 N/S * * * *
November 0.70 * 5.20 6.60 2.95 0.21 * * 0.26 0.12
December N/S 0.89 6.10 5.80 4.26 N/S * * * *
January N/S 5.60 4.90 5.90 5.47 N/S | 0.67 | 0.94 | 0.76 0.79
February N/S 7.80 6.80 7.00 7.20 N/S | 0.40 | 040 | 0.40 0.40
March N/S 10.20 7.40 8.30 8.63 N/S | 042 | 057 | 0.51 0.50
April N/S 5.80 5.10 4.70 5.20 N/S * * * *
May N/S 6.50 4.80 5.60 5.63 N/S | 0.10 | 0.10 | 0.40 0.20
> June 9.90 | 10.10 | 860 | 9.20 | 9.45 * * * * *
2 July N/S 8.60 8.50 7.30 8.13 N/S * * * *
August N/S 1.40 3.00 2.90 2.43 N/S * 0.12 * 0.04
September N/S 0.39 8.20 4.20 4.26 N/S | 0.20 | 0.20 | 0.20 0.20
October N/S 1.70 1.40 3.40 2.17 N/S * * * *
November 0.94 1.60 5.00 5.20 3.19 0.90 | 0.90 | 2.20 | 2.20 1.55
December N/S 5.30 8.60 7.80 7.23 N/S * 7.30 * 2.43
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Nitrogen (ppm) Phosphorus (ppm)**
TC-1 TC-2 TC-3 TC-4 AVG. TC-1 TC-2 TC-3 TC-4 AVG.
January N/S 1.90 5.70 5.70 4.43 N/S | 0.10 * 0.27 0.12
February N/S 8.90 8.00 6.90 7.93 N/S * * * *
March N/S 11.60 | 10.80 | 12.10 | 11,50 | N/S | 0.19 | 0.23 | 0.18 0.20
April N/S 9.80 7.40 9.20 8.80 N/S | 0.12 | 0.54 | 0.30 0.32
May N/S 14.10 | 11.70 | 14.20 | 13.33 | N/S * 0.10 | 0.12 0.07
§ June 8.70 9.14 7.10 7.70 8.16 * * 0.16 * 0.04
— July N/S 6.00 7.60 7.60 7.07 N/S | 0.60 | 0.40 * 0.33
August N/S 8.20 7.40 7.50 7.70 N/S * 0.13 * 0.04
September N/S 0.84 17.50 2.60 6.98 N/S * 0.50 * 0.17
October N/S 0.69 6.80 2.00 3.16 N/S * 0.21 | 0.16 0.12
November 1.00 2.20 2.80 3.30 2.33 * 0.20 | 0.20 | 0.17 0.14
December N/S 8.40 6.80 7.20 7.47 N/S | 0.12 | 0.14 | 0.14 0.13
January N/S 6.10 4.30 5.50 5.30 N/S * * * *
February N/S 3.20 3.00 3.20 3.13 N/S | 0.12 * 0.14 0.09
March N/S 6.80 6.10 6.40 6.43 N/S * * * *
April N/S 5.60 5.30 6.60 5.83 N/S * * * *
May N/S 4.40 5.40 4.90 4.90 N/S * 0.20 * 0.07
§ June N/S 5.90 5.80 5.40 5.70 N/S | 0.12 | 0.10 | 0.10 0.11
= July N/S 13.60 9.40 8.00 10.33 | N/S * * * *
August N/S 0.77 6.00 1.50 2.76 N/S * 0.22 * 0.07
September N/S * * 1.30 0.43 N/S * * * *
October N/S 3.10 7.90 0.71 3.90 N/S | 0.18 | 0.33 | 0.11 0.21
November N/S 2.50 7.20 4.50 4.73 N/S | 0.15 | 0.60 * 0.25
December N/S 10.30 7.50 7.10 8.30 N/S | 0.18 | 0.19 | 0.18 0.18
January N/S 7.90 5.50 4.90 6.10 N/S | 0.18 | 0.31 | 0.29 0.26
February N/S 7.10 6.80 6.00 6.63 N/S * 0.15 | 0.15 | 0.10
March N/S 7.30 5.80 5.50 6.20 N/S * 0.15 * 0.05
April N/S 6.90 4.70 5.30 5.63 N/S * * * *
May N/S 6.20 4.90 3.30 4.80 N/S * 0.28 * 0.09
§ June 7.30 10.30 14.00 6.30 9.48 0.12 * * 0.19 0.08
= July N/S 9.90 6.00 6.30 7.40 N/S | 017 | 0.23 | 0.23 | 0.21
August N/S 1.70 6.80 2.40 3.63 N/S 0.20 0.40 * 0.20
September N/S 0.32 10.20 2.60 4.37 N/S * 0.10 * 0.03
October N/S * 9.84 4.10 4.65 N/S * 0.40 | 0.10 0.17
November 0.41 1.10 10.10 6.20 4.45 0.40 | 0.30 | 0.30 | 0.20 0.27
December N/S 8.40 5.30 2.00 5.23 N/S * * * *




Nitrogen (ppm)* Phosphorus (ppm)**
TC-1 TC-2 TC-3 TC-4 AVG. TC-1 | TC-2 | TC-3 | TC-4 AVG.
January N/S 4.50 1.60 2.10 2.73 N/S * 0.10 | 0.30 | 0.13
February N/S 7.20 5.40 5.80 6.13 N/S * * * *
March N/S 5.80 5.30 5.30 5.47 N/S 0.10 0.20 * 0.10
April N/S 3.70 2.40 2.20 2.77 N/S * 0.30 0.10 0.13
May N/S 8.70 6.20 7.40 7.43 N/S * 0.20 | 0.30 | 0.17
§ June 15.00 | 16.00 | 13.90 | 17.00 | 1548 | 0.20 | 0.30 | 0.20 | 0.10 | 0.20
“' July N/S 0.31 8.00 1.90 3.40 N/S * 0.10 * 0.03
August N/S 1.20 4.40 0.42 2.01 N/S * * * *
September N/S * 8.70 0.69 3.13 N/S * 0.20 | 0.10 | 0.10
October N/S * 3.50 1.40 1.63 N/S | 0.50 | 0.60 | 0.70 | 0.60
November 0.45 * 10.10 | 6.30 4.21 0.10 | 0.10 | 0.30 | 0.30 | 0.20
December N/S 0.25 8.82 2.34 3.80 N/S * 0.13 | 0.17 | 0.10
January N/S 0.65 9.70 4.60 4.98 N/S | 0.11 | 0.14 | 0.10 | 0.12
February N/S 1.90 8.80 6.30 5.67 N/S | 0.11 | 0.20 | 0.17 | 0.16
March N/S 13.40 | 6.00 9.60 9.67 N/S | 0.10 | 0.28 | 0.11 | 0.16
April N/S 11.40 | 8.00 9.90 9.77 N/S | 0.66 * * 0.22
May N/S 11.60 | 9.40 9.50 10.17 N/S * 043 | 0.14 | 0.19
§ June 13.50 | 20.00 | 12.80 | 16.20 | 15,63 | 0.26 | 0.40 | 040 | 0.33 | 0.35
N July N/S * 11.40 | 9.80 10.60 N/S * 0.38 * 0.13
August N/S 0.37 9.80 2.40 4.19 N/S | 013 | 0.53 | 0.34 | 0.33
September N/S 0.53 6.11 1.53 2.72 N/S | 0.20 | 044 | 0.28 | 0.31
October N/S * 8.82 4.20 4.34 N/S * * * 0.00
November * 1.05 10.70 | 3.61 3.58 * 0.10 | 0.10 | 0.19 | 0.10
December N/S 7.80 9.00 6.60 7.80 N/S | 250 | 068 | 1.70 | 1.63
January N/S 9.00 8.50 8.10 8.53 N/S | 0.22 * 2.40 | 0.87
February N/S 9.44 6.24 6.34 7.34 N/S | 0.11 | 0.19 | 0.16 | 0.15
March N/S 12.12 | 9.66 9.23 10.34 N/S * * * 0.00
April N/S 2.07 2.64 1.82 2.18 N/S * * * 0.00
May N/S 13.84 | 8.94 9.68 10.82 N/S * 0.61 | 0.27 | 0.29
§ June 13.13 | 13.11 | 10.74 | 10.78 | 11.94 * 0.16 | 0.21 | 0.10 | 0.12
N July N/S 3.81 7.36 2.29 4.49 N/S | 0.11 | 0.23 | 0.25 | 0.20
August N/S * 6.90 0.00 3.45 N/S * 0.34 | 0.30 | 0.21
September N/S * 11.60 | 0.00 5.80 N/S * 0.21 | 0.25 | 0.15
October N/S 12.32 | 42.00 | 19.70 | 20.57 N/S | 0.11 | 0.28 | 0.18 | 0.19
November * 7.98 7.22 6.39 3.40 * * 0.18 | 0.11 0.07
December N/S 9.22 8.06 7.69 8.32 N/S * 0.11 | 0.122 | 0.08

58.



59.

Nitrogen (ppm)* Phosphorus (ppm)**
TC-1 TC-2 TC-3 TC-4 AVG. TC-1 | TC-2 | TC-3 | TC-4 AVG.
January N/S 9.49 10.01 4.60 8.03 N/S 0.11 | 0.14 | 0.10 0.12
February N/S 7.76 7.82 6.30 7.29 N/S 0.11 | 0.20 | 0.17 0.16
March N/S 9.13 6.71 9.60 8.48 N/S 0.10 | 0.28 | 0.11 0.16
April N/S 9.00 7.64 9.90 8.85 N/S 0.66 * * 0.22
May N/S 11.40 9.27 9.50 10.06 N/S * 043 | 0.14 0.19
§ June 7.42 8.34 7.57 16.20 9.88 0.26 | 0.40 | 0.40 | 0.33 0.35
N July N/S 2.84 6.37 9.80 6.34 N/S * 0.38 * 0.13
August N/S * 5.17 2.40 3.79 N/S 0.13 | 053 | 0.34 0.33
September N/S 2.01 8.89 1.53 4.14 N/S 0.20 | 044 | 0.28 0.31
October N/S 1.43 7.80 4.20 4.00 N/S * * * 0.00
November 0.22 3.25 10.93 3.61 3.64 * 0.10 | 0.10 | 0.19 0.10
December N/S 16.15 | 11.54 6.60 11.43 N/S 250 | 0.68 | 1.70 1.63
January N/S 2050 | 1761 | 12.01 | 16.71 N/S 0.25 | 0.39 | 0.38 0.34
February N/S 10.40 4.72 4.82 6.65 N/S * 0.17 * 0.06
March N/S 5.82 4.16 3.67 4,55 N/S 025 | 0.24 | 0.21 0.23
April N/S 1542 | 11.96 | 12.52 | 13.30 N/S 0.11 | 0.16 | 0.11 0.13
May N/S 6.31 3.66 4.94 497 N/S * 0.13 * 0.04
§ June 4.82 7.03 7.59 4.42 5.97 0.11 * 0.17 | 0.10 0.10
N July N/S 18.02 | 12.12 6.61 12.25 N/S 0.18 | 0.13 | 0.13 0.15
August N/S 6.15 5.04 3.79 4.99 N/S * 0.29 * 0.10
September N/S 241 2.03 2.54 2.33 N/S 041 | 040 | 043 041
October N/S 5.85 5.05 4.49 3.18 N/S 0.11 | 0.17 | 0.15 0.14
November 3.19 2.86 5.66 3.07 2.18 * * 0.14 | 0.10 0.06
December N/S 5.45 4.75 4.68 4.96 N/S 0.21 | 0.16 | 0.12 0.16
January N/S 6.74 6.31 5.22 6.09 N/S 041 | 0.28 | 0.30 0.33
February N/S 6.28 10.57 8.03 8.29 N/S 0.10 | 0.00 | 0.00 0.03
March N/S 5.89 4.76 5.62 5.42 N/S 0.12 | 0.15 | 0.16 0.14
April N/S 6.22 5.88 5.19 5.76 N/S 0.00 | 0.15 * 0.05
May N/S 1.80 5.46 2.04 3.10 N/S 0.14 | 0.35 | 0.15 0.21
§ June 12.72 | 14.86 | 1461 | 12.63 | 13.71 | 0.39 | 0.37 | 0.55 | 0.24 | 0.39
N July N/S 3.56 6.35 3.01 4.31 N/S 0.10 | 0.20 | 0.11 0.14
August N/S 1.85 2.12 2.02 2.00 N/S 0.26 | 0.24 | 0.48 0.33
September N/S 2.19 2.14 1.60 1.98 N/S 0.18 | 0.23 | 0.63 0.35
October N/S 1.23 4.22 4.24 2.82 N/S 0.14 | 0.31 | 0.24 0.23
November 4.50 4.15 4.95 4.28 2.31 0.11 | 0.00 | 0.20 | 0.14 0.09
December N/S 5.96 4.98 4.49 5.14 N/S 0.35 | 0.36 | 0.31 0.34




60.

Nitrogen (ppm)* Phosphorus (ppm)**
TC-1 TC-2 TC-3 TC-4 AVG. TC-1 | TC-2 | TC-3 | TC-4 | AVG.
January N/S 5.70 4.10 4.73 4.84 N/S 039 | 0.29 | 0.31 0.33
February N/S 3.85 3.42 3.34 3.54 N/S 0.22 | 0.28 | 0.28 0.26
March N/S 4.28 4.58 411 4.32 N/S 0.26 | 0.21 | 0.24 0.24
April N/S 3.06 3.48 2.12 2.89 N/S * * * 0.00
May N/S 5.45 5.08 4.47 5.00 N/S * * * 0.00
§ June 151 1.58 5.97 1.74 2.70 0.10 * 0.22 | 0.17 0.12
N July N/S 10.54 3.53 2.76 5.61 N/S 0.12 | 0.23 | 0.24 0.20
August N/S 0.00 10.10 0.00 3.37 N/S 0.21 | 0.37 | 0.16 0.25
September N/S 0.00 3.03 2.38 1.80 N/S 0.22 | 0.20 | 0.22 0.21
October N/S 9.96 4.88 5.72 3.53 N/S 0.34 | 0.25 | 0.19 0.26
November 6.31 14.59 6.99 3.49 2.62 0.10 | 0.23 | 0.14 * 0.09
December N/S 9.54 8.90 7.17 8.54 N/S * * * 0.00
January N/S 7.56 5.98 6.28 6.61 N/S 041 | 0.38 | 0.37 0.39
February N/S 9.45 7.70 6.69 7.95 N/S * 0.19 | 0.18 0.12
March N/S 6.42 8.42 6.29 7.04 N/S 0.15 | 0.24 | 0.62 0.34
April N/S 451 4.65 5.97 5.04 N/S 1.26 | 1.32 | 1.12 1.23
May N/S 4.62 5.21 6.13 5.32 N/S 0.18 * 0.27 0.15
§ June 7.29 8.49 8.02 6.58 7.60 * 0.10 | 0.28 | 0.16 0.14
N July N/S 0.80 3.95 4.36 3.04 N/S * 0.44 | 0.45 0.30
August N/S * 7.03 1.15 4.09 N/S 0.12 | 0.38 | 0.23 0.24
September N/S 0.14 5.34 2.36 2.61 N/S 0.13 | 0.21 | 0.22 0.19
October N/S * 4.10 4.39 2.83 N/S * 0.38 | 0.35 0.24
November 5.26 8.44 7.14 6.88 3.51 0.10 | 0.13 | 0.20 | 0.14 0.12
December N/S 6.73 5.56 5.63 5.97 N/S 0.25 | 0.25 | 0.23 0.24
January N/S 5.46 4.56 4.34 4,79 N/S 050 | 0.49 | 0.54 0.51
February N/S 6.08 7.23 6.07 6.46 N/S 0.00 | 0.16 | 0.18 0.11
March N/S 1.98 2.24 2.22 2.15 N/S 0.26 | 0.24 | 0.24 0.25
April N/S 7.34 5.80 6.00 6.38 N/S 0.24 | 0.32 | 0.28 0.28
May N/S 6.71 5.69 5.02 5.81 N/S 0.00 | 0.11 | 0.11 0.07
'é June 0.76 0.32 7.62 1.85 2.64 0.00 | 0.12 | 0.13 | 0.00 0.06
N July N/S 0.00 9.81 0.22 3.34 N/S 0.20 | 0.20 | 0.55 0.32
August N/S 0.00 12.56 1.13 4.56 N/S 0.14 | 0.20 | 0.18 0.17
September N/S 1.39 13.25 2.48 5.71 N/S 0.15 | 0.24 | 0.21 0.20
October N/S 0.70 9.70 1.20 3.63 N/S 0.00 | 0.14 | 0.00 0.05
November 4.49 5.45 10.72 6.67 4.35 0.11 | 0.00 | 0.15 | 0.00 0.04
December N/S 8.78 7.81 6.27 7.62 N/S 580 | 0.67 | 0.58 2.35




61.

Nitrogen (ppm)”* Phosphorus (ppm)**
TC-1 TC-2 TC-3 TC-4 AVG. | TC-1 | TC-2 | TC-3 | TC-4 | AVG.
January N/S 6.88 4.54 4.18 5.20 N/S 0.10 | 0.17 | 0.15 0.14
February N/S 5.36 7.01 6.99 6.45 N/S 0.00 | 0.27 | 0.13 0.13
March N/S 2.44 2.13 2.61 2.39 N/S 039 | 040 | 042 0.40
April N/S 5.73 4.80 4.25 4.93 N/S 0.14 | 0.17 | 0.16 0.16
May N/S 3.32 4.31 3.27 3.63 N/S 0.00 | 0.45 | 0.00 0.15
§ June 9.47 13.30 9.10 11.20 | 10.77 0.18 | 0.00 | 0.16 | 0.16 0.13
N July N/S 7.87 7.31 6.82 7.33 N/S 0.14 | 0.22 | 0.24 0.20
August N/S 0.00 10.20 2.99 4.40 N/S 0.11 | 0.19 | 1.82 0.71
September N/S 0.00 13.30 5.23 6.18 N/S 0.14 | 0.16 | 0.14 0.15
October N/S 0.00 11.50 5.52 5.67 N/S 0.11 | 0.19 | 0.00 0.10
November 0.00 0.00 6.93 4.80 2.93 0.00 | 0.18 | 0.00 | 0.58 0.19
December N/S 14.90 9.06 6.48 10.15 N/S 0.14 | 015 | 1.60 0.63
January N/S 8.83 6.58 6.79 7.40 N/S 0.18 | 0.20 | 0.19 0.19
February N/S 3.59 7.77 6.27 5.88 N/S 0.10 | 046 | 0.33 0.30
March N/S 9.01 7.06 6.60 7.56 N/S 0.12 | 0.16 | 0.15 0.14
April N/S 3.73 6.28 3.68 4.56 N/S 0.00 | 0.20 | 0.00 0.07
May N/S 8.70 7.16 6.78 7.55 N/S 0.27 | 0.21 | 0.26 0.25
% June 2.89 3.02 6.55 2.69 3.79 0.10 | 0.00 | 0.24 | 0.30 0.16
N July N/S 6.54 6.63 0.05 4.41 N/S 0.10 | 0.30 | 0.15 0.18
August N/S 0.05 7.26 0.22 2,51 N/S 0.15 | 0.24 | 0.31 0.23
September N/S 0.21 8.09 2.44 3.58 N/S 0.10 | 0.15 | 0.10 0.12
October N/S 0.05 9.87 3.04 4.30 N/S 094 | 045 | 1.22 0.87
November 11.10 3.78 4.28 3.07 1.84 0.36 | 0.21 | 0.25 | 3.07 0.88
December N/S 0.20 341 2.83 2.15 N/S 0.10 | 0.50 | 0.26 0.29
January N/S 6.37 8.76 7.27 7.47 N/S * 0.32 | 0.18 0.25
February N/S 9.40 9.52 8.37 9.10 N/S * 0.36 | 0.28 0.32
March N/S 8.62 5.28 7.51 7.14 N/S * 0.14 | 0.11 0.13
April N/S 8.12 6.58 7.02 7.24 N/S * 0.14 | 0.14 0.14
May N/S 11.00 9.56 9.19 9.92 N/S * 0.15 | 0.12 0.14
g June 6.67 6.55 6.98 5.81 6.50 041 | 057 | 055 | 0.40 0.48
N July N/S 5.59 6.66 3.84 5.36 N/S 025 | 0.24 | 0.12 0.20
August N/S 7.31 6.79 * 7.05 N/S 0.11 | 047 | 0.33 0.30
September N/S * 9.52 3.87 6.70 N/S 0.16 | 0.54 | 0.50 0.40
October N/S * 6.02 2.33 4.18 N/S 0.60 | 0.31 | 0.58 0.50
November * * 9.95 4.31 7.13 051 | 024 | 041 | 1.80 0.74
December N/S 9.91 5.23 9.92 8.35 N/S 0.38 | 0.26 | 0.24 0.29




Nitrogen (ppm)* Phosphorus (ppm)**
TC-1 TC-2 TC-3 | TC-4 AVG. TC-1 | TC-2 | TC-3 | TC-4 | AVG.
January N/s 8.93 9.23 0.16 6.11 N/S 893 | 0.76 | 1.90 3.86
February N/S 3.91 8.06 6.05 6.01 N/S 0.45 | 0.69 | 0.80 0.65
March N/S 541 5.30 5.96 5.56 N/S 0.78 | 0.76 | 0.75 0.76
April N/S 5.44 5.49 6.35 5.76 N/S 0.20 | 0.42 | 0.02 0.21
May N/S 6.81 5.90 6.39 6.37 N/S 0.20 | 0.02 | 0.25 0.16
g June 5.81 5.65 6.88 5.80 6.04 N/S N/S N/S N/S N/S
N July N/S 3.87 6.27 5.02 5.05 N/S 0.02 | 044 | 0.26 0.24
August N/S 0.18 8.02 0.15 2.78 N/S 053 | 0.77 | 0.68 0.66
September N/S 0.26 7.69 0.76 2.90 N/S 0.45 | 0.69 | 1.10 0.75
October N/S 478 5.17 3.12 4.36 N/S 0.02 | 046 | 0.50 0.33
November N/S 4.64 5.02 6.38 5.35 N/S 0.02 | 0.24 | 0.24 0.17
December N/S 2.45 2.53 3.40 2.79 N/S 0.65 | 0.61 | 0.60 0.62
January N/S 4.76 4.63 | 4.66 4.68 N/S * * * 0.00
February N/S 4.46 3.75 | 4.22 4.14 N/S * * * 0.00
March N/S 4.19 3.57 531 4.36 N/S 0.38 | 0.27 | 1.08 0.58
April N/S 291 3.92 3.42 3.42 N/S * * 0.32 0.11
May N/S 0.37 1.21 2.29 1.29 N/S * 0.52 * 0.17
S June 0.31 0.39 3.43 0.6 1.18 * * 0.33 * 0.08
& July N/S 0.16 4.09 0.16 1.47 N/S * 031 | 0.34 0.22
August N/S 0.17 4.31 0.47 1.65 N/S 055 | 0.28 | 0.45 0.43
September N/S * 6.96 1.53 2.83 N/S * 0.37 | 0.24 0.20
October N/S 3.68 6 1.04 3.57 N/S * 0.33 * 0.11
November 10.11 | 10.23 | 5.52 9.8 8.92 * * * * 0.00
December N/S 14.1 32.1 23.2 23.13 N/S * 0.27 * 0.09
January N/S 6.96 7.23 6.24 6.81 N/S 0.20 | 0.20 | 0.21 0.20
February N/S 8.45 6.09 7.12 7.22 N/S 0.23 | 0.25 | 0.26 0.24
March N/S 10.59 | 9.28 8.69 9.52 N/S 0.20 | 0.20 | 0.31 0.24
April N/S 6.17 5.80 5.54 5.84 N/S 0.20 | 0.20 | 0.20 0.20
May N/S 6.34 511 | 481 5.42 N/S 0.23 | 0.26 | 0.26 0.25
g June 1495 | 19.08 | 1797 | 1525| 1681 | 0.28 | 0.33 | 0.37 | 0.45 0.36
N July N/S 3.85 11.23 | 5.53 6.87 N/S 0.20 | 0.51 | 0.29 0.33
August N/S 0.10 3.44 | 0.78 1.44 N/S 0.20 | 0.37 | 0.20 0.26
September N/S 0.10 12.18 | 0.97 4.42 N/S 0.28 | 0.53 | 0.20 0.33
October N/S 0.10 6.02 3.39 3.17 N/S 0.20 | 0.48 | 0.25 0.31
November 0.10 0.10 9.02 | 4.84 3.52 0.37 | 0.37 | 0.30 | 0.54 0.39
December N/S 0.45 10.87 | 6.04 5.79 N/S 0.20 | 0.25 | 0.20 0.22

62.



63.

Nitrogen (ppm)”*

Phosphorus (ppm)**

TC-1 TC-2 TC-3 | TC-4 | AVG. | TC-1 | TC-2 | TC-3 | TC4 AVG.

January N/S 6.08 8.77 | 4.18 6.34 N/S 0.20 0.20 0.38 0.26
February N/S 4.66 3.11 | 6.60 4.79 N/S 0.20 0.20 0.20 0.20

March N/S 0.10 0.10 | 0.10 0.10 N/S 0.20 0.20 0.20 0.20

April N/S 4.49 472 | 4.81 4.67 N/S 0.20 0.20 0.20 0.20

May N/S 6.30 5.05 | 5.44 5.60 N/S 0.20 0.20 0.20 0.20

3 June 0.60 0.83 0.58 | 0.10 0.53 0.20 | 0.20 0.36 0.33 0.27
& July N/S 0.88 0.10 | 0.18 0.39 N/S 0.38 0.60 | 0.52 0.50
August N/S 1.80 3.24 | 214 2.39 N/S 0.24 | 0.32 0.29 0.29
September N/S 0.47 0.61 | 1.55 0.88 N/S 0.20 0.28 0.26 0.24
October N/S 1.53 6.23 | 2.96 3.57 N/S 0.20 0.21 0.20 0.20
November 1.83 1.60 5.75 | 4.00 3.30 | 0.20 0.20 0.20 | 0.20 0.20
December N/S 3.92 5.60 | 4.40 4.64 N/S 0.20 0.20 | 0.20 0.20
January N/S 4.60 3.97 | 4.16 4.24 N/S 0.32 0.43 0.45 0.40
February N/S 3.21 6.64 | 5.83 5.23 N/S 0.20 0.20 | 0.20 0.20

March N/S 2.39 9.01 | 6.15 5.85 N/S 0.20 0.34 | 0.20 0.25

April N/S 453 4.64 | 4.37 451 N/S 0.20 0.20 | 0.24 0.21

May N/S 2.47 406 | 3.43 3.32 N/S 0.20 0.20 | 0.20 0.20

9 June 8.21 8.71 8.24 | 8.13 8.32 0.23 | 0.26 0.27 0.27 0.26
< July N/S 4.31 3.73 | 3.64 3.89 N/S 0.63 0.20 | 0.20 0.34
August N/S 0.43 213 | 1.78 1.45 N/S 0.20 0.20 | 0.20 0.20
September N/S 0.10 | 10.49 | 2.49 4.36 N/S 0.20 0.35 0.20 0.25
October N/S 0.10 | 11.56 | 3.27 4.98 N/S 0.20 0.20 | 0.20 0.20
November 2.11 0.10 7.86 | 1.79 2.97 0.20 | 0.20 0.20 | 0.22 0.21
December N/S 3.72 5.82 | 3.18 4.24 N/S 0.20 0.20 0.20 0.20
January N/S 4.05 3.33 | 3.24 3.54 N/S | 0.2423| 0.2427| 0.2375| 0.2408
February N/S 3.2 7.45 | 7.39 6.01 N/S 0.20 0.20 | 0.20 | 0.2000

March N/S 7.56 7.28 | 6.42 7.09 N/S 0.20 0.20 | 0.20 | 0.2000

April N/S 8.99 717 | 7.42 7.86 N/S | 0.4691| 0.4169| 0.3638| 0.4166

May N/S 10.37 | 9.74 | 11.14 | 10.42 | N/S | 1.051 | 0.9365| 0.7454| 0.9110

< June 3.63 3.6 11.67 | 4.71 5.90 0.31 | 0.20 0.20 | 0.20 | 0.2265
N July N/S 0.1 941 | 4.49 4.67 N/S 0.20 0.20 | 0.20 | 0.2000
August N/S 0.1 152 | 212 5.81 N/S 0.20 0.20 | 0.20 | 0.2000
September N/S 5.31 3.49 | 3.59 4.13 N/S | 0.5474| 0.5763| 0.6498| 0.5912
October N/S 13.16 | 13.6 | 6.04 | 10.93 | N/S | 0.2466| 0.2481| 0.20 | 0.2316
November 3.78 4.61 8.05 | 7.36 5.95 0.20 | 0.20 | 0.2445| 0.20 | 0.2111
December N/S 13.02 | 13.66 | 15.22 | 13.97 | N/S 0.20 | 0.2322| 0.2634| 0.2319







