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IN-STREAM SAMPLING PROTOCOLS FOR MS4 SITES

Beginning May 20" and ending September 11", the Environmental Health Division conducted
surface water testing on a weekly basis throughout the county on creeks, ditches, takes, the Elkhart
River and the Littie Elkhart River. The sampling provides data to help prioritize sites with high illicit
discharge potential, characterizes water quality problems, helps determine critical areas for
improvement, and documents the long-term success of the illicit discharge and elimination
program.

The sites are selected by stormwater representatives from the MS4 Partnership which includes the
cities of Elkhart and Goshen, the town of Bristol, and Elkhart County agencies which meet annuaily
to determine if changes need to be made to the locations. The standard procedure is to obtain a
minimum of three years of data per site to identify any trends. The following is a list of the sites
from the 2025 sampling season:

Baugo Creel: CR 3

Rock Run Creek: CR 34

Yellow Creek: CR 32 and CR 138

Pine Creek: CR27 and CR 117

Sheep Creek: CR 19

Christiana Creek: CR 4

Weaver Ditch: CR 13

Menges Ditch: CR 19

Sheep Creek: CR 18

Harverstick-Darkwood Ditch: CR 7

Wisler Ditch: CR 40

Heaton Lake: Ideal Beach and 22880 Lake Shore Drive
Simonton Lake: 51093 Beach Drive and 51330 SR 19
Elkhart River: indiana Avenue, Goshen -

Littie Elikhart River: Warren Street, Middlebury

The sample form includes whether the sample was wet or dry. A wet weather event is defined as an
accumulation of 0.8 inches or more as well as 72 hours after that limit is established. A dry weather
event is defined as a sampling event with no precipitation twenty-four hours prior to collection.
Monitoring during both types of events provides representative samples and helps identify how
differences in land use impact water quality.

Data gathered for chlorides, dissolved oxygen, pH, temperature, and conductivity are obtained in
the field using a YSI Professional Plus Instrument Probe. Calibration of the instrument probe is
done in accordance with the owner’s manual. The instrument probe is lowered into the
approximate center part of the waterway and placed below the surface of the water to obtain actual
real time data. Atthe lake sites, the instrument probe is lowered into the water at the end of piers.
According to technical experts at YSI, this information is to be used for trending purposes only.

Tests for nitrates, phosphorus, total suspended solids, and E. coli are grab samples in which a
single votume of water is obtained at a given point in time, placed in a prepared sample bottle, and
then analyzed. Water samples were collected using one of two methods. For low flow sampling
and sites with piers, a dipper is used. The dipper is rinsed three times at each site prior to




collection to prevent cross contamination between sample sites. For high flow streams, a Van Dorn
sampler is used. The device is lowered into the approximate center of the waterway and placed
below the water surface for a minimum of twenty seconds with the ends open to allow rinsing of the
unit between sampling sites. A weight is then dropped on the line striking a triggering mechanism
which tightly closes each end of the tube at the same time. This captures the free-flowing water to
be analyzed. All samples are placed in pre-labeled and prepared sample bottles.

Nitrates and phosphorus samples are collected for analysis in the Environmental Health
Department Laboratory using a Hach portable spectrophotometer. Chain of custody procedures
are required and implemented. These include labeling the bottles with the site number and all
other information as recorded on the water sampling form. ltems on the water sampling form
include the site location, site number, sampling date and time, dry or wet event, and “ECHD” as the
agency that collected the sample.

Total suspended solids collected on Tuesdays are anatyzed at the Elkhart Public Works and Utilities
Laboratory. On Thursdays, totat suspended solids are submitted for analysis at the Goshen
Wastewater Treatment Laboratory. Total suspended solids are not coltected at the lake sites. AlLE.
coli samples are submitted to the Elkhart Public Works and Utilities Laboratory which provides the
bottles and a pre-printed label. This label is filled out with the site location, site number, coltection
date, who collected the sample, who transported and relinquished the sample. These labels are
attached to the sample bottles. Upon arrival at the Etkhart Public Works and Utilities Laboratory,
arrival time is also added to the label. The label also includes space to acknowledge which
laboratory representative received the sample. The Environmental Health’s water sampling formis
also signed by an Elkhart laboratory representative with the time of sample delivery, and a copy is
made and kept in their laboratory records. This procedure is implemented to verify chain of
custody. For total suspended solids, the samples are collected and olaced in pre-labeled
containers with the site location, site number, date and who collected the sample. Upon delivery to
the Goshen Wastewater Treatment Plant Laboratory, an Environmental Health representative
places the samples in a refrigerator unit to ensure proper temperature requirements before
analysis.




PARAMETER DEFINITIONS AND THEIR IMPORTANCE

CHLORIDES are found in groundwater, streams, and lakes and may be of natural mineral origin or from
human or animal sewage, industrial process wastewaters, agricultural fields and roadway deicing salts.
It is recommended if very high levels {500 mg/| or more) are found, further investigation should take
place to locate the source.

CONDUCTIVITY (5pC) is a measure of how easily electricity flows through water. Itis strongly correlated
with total dissolved solids. It is useful as a general measure of water quality. Each water body has a
fairly constant range of conductivity that can be used for baseline readings. Significant changes in
conductivity may be an indicator that a discharge or some other source of poliution has entered the
water way. If this occurs, it is recommended that further investigation should take place to locate the
source.

DISSOLVED OXYGEN (DO) is considered to be one of the most important parameters of water quality in
streams, rivers, and lakes. All aquatic organisms need dissolved oxygen in the water to survive. Stream
systems produce and consume oxygen. If more oxygen is consumed than produced, dissolved oxygen
levels decline and some organisms move away, weaken, or die. Higher concentrations of dissolved
oxygen equate to better water quality. Aquatic life is stressed at levels below 5.0 mg/l and levels below-
2 mg/! will not support fish. Dissolved oxygen is very sensitive to temperature. The solubility of oxygen
in water decreases as temperature increases. A waste discharge can have a dramatic effect on the
oxygen balance of a water body by raising water temperature or introducing pollutants which remove
the dissolved oxygen. According to 327 IAC 2-1-6 and the US EPA, the recommended target valug is > 6
mg/l and not > 9 mg/l.

E. COLI is a species of fecal coliform bacteria that is specific to fecal matter from humans and other
warm-blooded animals. E. coli indicates the possible presence of pathogenic bacteria, viruses, and
protozoa that also live in the digestive systems of humans and animals. Their presence in a water body
indicate pathogens might be present and that swimming/full body contact recreation can be a health
risk. As required by the United States Environmental Protection Agency, total maximum daily load
{TMDL) calculations have been established by the Indiana Pollution Control Board (327 IAC 2-1-6 Section
6(d}) for E. coli using membrane filter count and are the following numeric standards:

“Concentrations shall not exceed 125 cfu/100 ml as a geoemetric mean based on not
less than five samples equally spaced over a 30-day period nor exceed 235 cfu/100 ml
in any one sample in a 30-day period.”

NITRATES {NO3) are one of the four forms of nitrogen in the nitrogen cycle. They are essential plant .
nutrients but in excess amounts they can cause significant water quality problems. Together with
phosphorus they can cause increase in plant growth and changes in the types of plants and animals that
live in surface water. In turn this affects dissolved oxygen and temperature. Excess nutrients can cause
hypoxia which is a condition characterized by low leveis of dissolved oxygen when the plants decay. The
" natural level of nitrates in surface water is typically low, less than 1 mg/l. Sources of nitrates include
failing onsite septic systems, runoff from animal manure storage areas, fertilizer runoff from lawns and
cropland, wastewater treatment plants and industrial discharges that centain corrosion inhihitors. The
US EPA reference level is < 1.5 mg/t.




The pH scale measures the logarithmic concentration of hydrogen and hydroxide ions which make up
water. Pure water, equal ion concentrations, is neutral with a pH of 7.0. Below 7.0 the water is acidic
and above 7.0 the water-is alkaline. pH affects many chemical and biological processes in water. The
majority of the aquatic organisms survive and thrive at a range of 6.5-8.0. pH outside of this range
reduces the diversity of the water way because it stresses the physiological systems of most organisms
and can reduce reproduction. Low pH also allows toxic elements and compounds to become soluble
and available for uptake by aquatic plants and animals. Some industrial discharges contain very high 12-
14 pH or very low 1-3 pH. pH is a good monitoring parameter and significant fluctuations need to be
investigated. According to 327 IAC 2-1-6, the target value is > 6 or < 9.

PHOSPHORUS Like nitrogen, phosphorus is an essential nutrient for plants and animals that make up the
aquatic food chain. Phosphorus in waterways accelerates plant growth and algae blooms and with their
decomposition result in low dissolved oxygen and death of some fish, invertebrates and other aguatic
species. There are many natural and human sources of phosphorus. These include soil and rocks,
wastewater treatment plants, runoff from fertilized lawns and cropland, failing onsite septic systems,
runoff from animal manure storage areas, disturbed land areas and commercial cleaning preparations.
Phosphorus is the limiting nutrient in many aguatic environments and very small inputs greatly affect
photosynthetic productivity and can initiate a massive bloom of plants and algae in slow moving streams
and ponds. These blooms are not desired and have a deleterious effect on the aquatic environments
where phospherus has been enriched. The IDEM 303(d) listing criteria is < 0.3 mg/l.

TEMPERATURE is a very important water quality parameter and influences all biological and chemical
reactions. Temperature influences the dissolved oxygen content of the water, the metabolism of all
aquatic organisms, the rate of photosynthesis, and the sensitivity of organisms to pollutants such as
toxic wastes and parasites. All aquatic organisms have optimal temperatures for their survival. Many
factors affect temperature including stream flow, sunlight, shade, water depth, turbidity, bottom color
and composition, soil erosion, storm water runoff, and seasonal changes. Temperature is measured in
degrees Celsius.

TOTAL SUSPENDED SOLIDS {TSS) are particulates in water and can include many organic and inorganic
sources such as silt, decaying plant and animal matter, sewage and industrial wastes. They cause the
water to be milky or muddy looking due to the light scattering from very small particles in the water.
This is called turbidity. Suspended solids can destroy fish habitat because they can setile to the bottom
and smother the eggs of fish and aquatic insects and suffocate newly hatched insect larvae. High levels
of suspended solids can clog the gills of fish and reduce their growth rates and reduce dissolved oxygen.
Also, pollutants and contaminants adhere 1o the suspended solids. Total suspended solids are measured
in mg/l. There are no numeric standards for total suspended solids however they must meet narrative
standards which state in part: “all waters at all times and places, including the mixing zone, shall meet
the minimum conditions of being free from substances, materials, floating debris, oil, or scum
attributable to municipal, industrial, agricultural, and other land use practices, or other discharges which
are in amounts sufficient to injure, be acutely toxic to, or otherwise produce serious adverse
physiological responses in humans, animals, aquatic life or plants.”

NOTE: The above information was obtained from the United States Environmental Protection Agency
(US EPA), the Indiana Department of Environmental Management {IDEM), The Center for Watershed
Protection, and Purdue University Department of Agricultural and Biological Engineering.




SAMPLING DATA, CHARTS, AND
WATER QUALITY TARGETS

Appendix 1 contains the water sampling data.

Appendix 2 contains the charts for E. coli and total suspended solids.

Appendix 3 contains water quality targets.

NOTE: Some of the results for nitrates and phosphorus were not conducted due to issues

with the Hach portable spectrophotometer. The unit was serviced and analysis forthese
parameters resumed,




SUMMARY AND CONCLUSIONS

According to the United States Environmental Protection Agency, “a water body is considered impaired
when a water quality standard is violated, whether through exceedance of a numeric or narrative
criterion, impairment of a designated use or violation of anti-degradation policy.” The results of the
2025 sampling season continue to indicate E. coli levels in excess of the total maximum daily load of 235
cfu/100 ml at many of the sample sites.

The Elkhart County Regional Sewer District has completed the sewer utility expansion far the
unincorporated areas of Tecumseh Acres, Foraker, and Southwest. The treatment services are provided
by the town of Nappanee. This year’s analysis showed nominal improvement. Years of sampling data
from these areas have indicated unacceptable levels of E. coli entering adjacent waterways.

Additionally, sediment transport continues in many waterways depositing sediment and contributing to
flow restrictions especially after wet weather events, Visible impairments to the structure of the
waterways, the stability of the banks and the clarity of the water were also observed.

Water quality is impacted by past and present land use. Various land uses contribute different
contaminants to surface waters. As storm water flows across agricultural land, it can pick up pesticides,
fertilizers, nutrients, pathogens, sediment, and manure and deposit them into surface waters. Some of
these contaminants may infiltrate into the soil surface depending on the vegetation and the rate of
transport. In urban areas storm water flows across parking lots and roads transporting motor oil,
grease, transmission fluid, sediment and other contaminants which quickly flow to storm water drains
discharging to surface waters without treatment. A review of the historic land types could provide
further insight into the correlation between land use and surface water degradation.

All water bodies can assimilate a certain amount of pollution without adverse effects because of the
dilution and self-purification capabilities of natural processes. The ability of a water body to mitigate for
an organic pollutant, such as E. coli is dependent on many factors such as stream flow, depth, dissolved
oxygen, temperature, available sunlight, and time. However, the high levels of E. coli indicate these
pathogens are being infused at a rate greater than can be mitigated through natural processes resulting
in these higher than acceptable numbers. Results such as these are indicators of illicit discharges
entering the water bodies requiring investigation to determine their source and enforce compliance
with environmental regulations prohibiting these discharges.
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2025 E. coli Data

Dry Event

Wet Event
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Water Quaiity' Targets

Target

Parameter Source
. 327 IAC 2-1-6/US EPA
Dissolved Oxygen - > 6 mg/L and not> 9 mg/L recommendation
" Temperature 40-85 degrees F {4.4—29.4 () wMIi—~R.323.1075
‘ : < 235 CFU/100 ml per single : '
sample and ) '
Escherichia coli <125 CFU/100.ml per the 327 IAC 2-1.5-8

geometric mean of 5 equally
spaced samples over a 30 day

{fish)

period . .
Turbidity <10.4 NTU US EPA recommendation {2000}
Total Dissolved Solids " < 750 mg/L M1 —R.323.1051 /327 IAC 2-1-6
Total Suspended Solids < 25 mgfL US EPA recommendation
Total Phosphorus < 03 mg/L IDEM 303d listing criteria
Nitrate < 1.5 mgfL S EPA reference level {2000}
Nitrate-Nitrite < 1.5 mg/L , Dodds et al. {1998}
TKN ' <0).076 mg/L Dodds et al. (1998}
Biological Oxygen Demand < 50% Hoosier Riverwatch Protocol
pH >6or<9 327 IAC2-1-6
: macr_oipvertebr‘ate index of 523 points / >36 points Hoosier Riverwatch Protocol /
‘Biotic Integrity (mIB1) IDEM {(2008)
Qu_ahtatnl.fr(;:dlzit(wga;EEJaIuatnon > 51 pts IDEM (2008)
Index of Biotic Integrity (IB1) > 36 points. IDEM (2006)




