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Figure 1 Project location map 

 
1. Project Overview and Purpose: 

This project was completed by Aquatic Enhancement & Survey, Inc. under contract with the 
Steuben County Lakes Council (SCLC) and Angola/Trine MS4.  Also partnered with the SCLC 
in support of this work was the Steuben County Surveyor's Office, and the Clear Lake Township 
Land Conservancy.   Basic water quality data and stream flow (discharge) measurements were 
collected from 58 sites on several streams and lakes in Steuben County, Indiana, LaGrange 
County, Indiana, and Branch County, Michigan. Two additional sites were sampled by 
volunteers and included in the data in this report. Sampling reported in this work was completed 
in May, July, August and September of 2022.  Figure 2 (page 6) displays sampling locations and 
associated surface water features.   For most sites, measured parameters included total 
phosphorus, total suspended solids, pH, dissolved oxygen, temperature, specific conductance, 
and E-coli.   A basic measurement of stream flow-rate (discharge) at each sampling site was 
taken when conditions permitted.   
  
Total phosphorus and total suspended solids loading figures were calculated for certain sites at 
which these measurements were detectible and at which a flow measurement was taken.   The 
purpose of the sampling was to gain a basic understanding of the fate and source of contaminants 
in these systems with a goal of directing future sampling or directing remediation of watershed 
point and non-point pollution sources.    Table 1 provides a site key showing brief written 
descriptions of each numbered sampling site.  Collected data and calculated loading rates are 
provided in tables 1-6.   
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2. Methods: 
All samples collected were grab samples.  All samples were placed on ice immediately after 
collection.   Measurements for temperature, dissolved oxygen, and specific conductance were 
taken in the field using a meter.  Measurements of pH were taken in the field using a meter or 
measured in the laboratory.  Meters were calibrated at the beginning of each sampling day.  
Where possible, stream flows were calculated using measurements of the stream cross-sectional 
area and stream velocity.  Stream flow cross-sectional area was calculated by measuring stream 
width using a tape measure and calculating average stream depth by measuring depth at multiple 
equidistant points using a measuring staff or tape measure.  Quality Assurance Procedures and 
EPA method codes for laboratory analysis are available upon request.   
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Figure 2 Sampling site map   
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Table 1 Descriptions of numbered sampling sites 
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Table 2  May data for sites 1 through 40.  The notation “nd” denotes that no data was collected or calculated due 
to a result below lab detection limits or the constraints of field conditions.  Data shaded exceeds certain water 
quality standards selected from those provided by IDEM (see corresponding shaded standards in table 8).  An 
asterisk (*) in the post rain event column indicated sample collection occurred within 48 hours of .5 inches of 
rainfall or more.   
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Table 3  May data for sites 42 through 76 and June data for sites 74, 75, and 76.  The notation “nd” denotes that no 
data was collected or calculated due to a result below lab detection limits or the constraints of field conditions.  Data 
shaded exceeds certain water quality standards selected from those provided by IDEM (see corresponding shaded 
standards in table 8). An asterisk (*) in the post rain event column indicated sample collection occurred within 48 
hours of .5 inches of rainfall or more.  
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Table 4  July data for sites 1 through 40.  The notation “nd” denotes that no data was collected or calculated due to a 
result below lab detection limits or the constraints of field conditions.  Data shaded exceeds certain water quality 
standards selected from those provided by IDEM (see corresponding shaded standards in table 8).  An asterisk (*) in 
the post rain event column indicated sample collection occurred within 48 hours of .5 inches of rainfall or more.   
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Table 5  July data for sites 42 through 76.  The notation “nd” denotes that no data was collected or calculated due to a 
result below lab detection limits or the constraints of field conditions.  Data shaded exceeds certain water quality 
standards selected from those provided by IDEM (see corresponding shaded standards in table 8). An asterisk (*) in 
the post rain event column indicated sample collection occurred within 48 hours of .5 inches of rainfall or more.  An 
asterisk (*) after the site number indicates volunteer collected data.  An asterisk (*) on data indicates data is suspect, 
laboratory analysis was performed outside the hold period. 
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Table 6  August data for sites 1 through 40.  The notation “nd” denotes that no data was collected or calculated due to 
a result below lab detection limits or the constraints of field conditions.  Data shaded exceeds certain water quality 
standards selected from those provided by IDEM (see corresponding shaded standards in table 8).  An asterisk (*) in 
the post rain event column indicated sample collection occurred within 48 hours of .5 inches of rainfall or more.     
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Table 7  August data for sites 47 through 76.  The notation “nd” denotes that no data was collected or calculated due 
to a result below lab detection limits or the constraints of field conditions.  Data shaded exceeds certain water quality 
standards selected from those provided by IDEM (see corresponding shaded standards in table 8). An asterisk (*) in 
the post rain event column indicated sample collection occurred within 48 hours of .5 inches of rainfall or more.  An 
asterisk (*) after the site number indicates volunteer collected data.  An asterisk (*) after E-coli data indicates data is 
suspect, laboratory analysis was performed outside the hold period. An asterisk (*) after T-phos. data indicates result 
below quantification limit, data is suspect.  
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Parameter Target Reference/other 
information 

Temperature 
Dependent on time of year and 
whether stream is designated as 
a coldwater fishery 

Indiana Administrative Code 
(IAC) 

Dissolved Oxygen 
(DO) 

Min: 4.0 mg/L Max: 12.0 mg/L Indiana Administrative Code 
(IAC) 

Min: 6.0 mg/L in cold water 
fishery streams 

Indiana Administrative Code 
(IAC) 

Min: 7.0 mg/L in spawning 
areas of cold water fishery 
streams 

Indiana Administrative Code 
(IAC) 

E. coli 

Max: 235 CFU/ 100mL in a 
single sample, 
 

Indiana Administrative Code 
(IAC) 

Max: Geometric Mean of 125 
CFU/ 100mL from 5 equally 
spaced samples over a 30-day 
period 

 

Total Phosphorus 

Max: 0.076 mg/L U.S. EPA recommendation 
0.07 mg/L Dividing line between 

mesotrophic and eutrophic 
streams (Dodd et al. 1998) 

Max: 0.08 mg/L Ohio EPA recommendation to 
protect aquatic biotic integrity 
in WWH 

Max: 0.3 mg/L IDEM draft TMDL target 

Total Suspended Solids (TSS) 

Max: 80.0 mg/L Wawasee Area Conservancy 
Foundation recommendation to 
protect aquatic life in lake 
systems 

Max: 30.0 mg/L IDEM draft TMDL target 
Range: 25.0-80.0 mg/L Concentrations within this 

range reduce fish 
concentrations (Waters, 1995) 

Max: 40.0 mg/L New Jersey criteria for warm 
water streams 

Max: 46.0 mg/L Minnesota TMDL criteria for 
protection of 
fish/macroinvertebrate health 

Turbidity Max: 10.4 NTU U.S. EPA recommendation 
Table 8  Indiana Department of Environmental Quality Table of Water Quality Targets.  Standards shaded 
on results tables correspond to standards shaded in this table.  

 
 
 

http://www.in.gov/idem/6242.htm#mean


 

15 
Aquatic Enhancement & Survey, Inc.                                                                       Draft 2022 SCLC Sampling Report 

3. Results: May Sampling 
May sampling occurred at 60 sites.  May sampling results are listed in tables 2 and 3.  Samples 
collected represented baseline-flow conditions at all sites.  Table 8 contains a variety of stream 
water quality targets provided by the Indiana Department of Environmental Management 
(IDEM) for comparison with the 2022 season data.  Also provided for comparison is table 9 
containing averages of stream data from the IDEM probabilistic data set.  The data used to 
calculate these averages was collected from Indiana Streams within the St. Joseph River 
watershed from year 2000 to 2005.    Most of the collection sites included in the 2022 data are 
also within the St. Joseph River watershed and therefore represent somewhat similar soil types, 
topography, and land uses.  This allows some amount of judgment to be made as to whether the 
2022 samples were “below average”, “average” or “above average” in terms of northern Indiana 
stream water quality.  In May nine sites exceeded the E-coli standard of 235 MPN/100 ml and 10 
sites exceeded the total phosphorus standard of .076 ppm.   
 

Parameter 
IDEM Mean Stream 

Data   

     
St. Joseph Watershed 

2000-2005 

pH n/d 

D.O. (ppm) 7.14 

Temp. (deg C) 19.91 
Specific conductance 

umho/cm 764.19 
Total Suspended Solids 

(ppm) 36 

Total Phosphorus (ppm) 0.382 

E-coli (CFU/100ml)/(MPN) 1895.58 

Table 9  Average of IDEM-collected probabilistic Indiana  

stream data for the St Joseph River Watershed 2000-2005   

 
4. Results: July Sampling 
July sampling was scheduled to include 55 sampling sites, but only 54 sites were sampled.  Site 63 was 
not sampled because the property owner could not be reached to gain permission to access the site.  
Samples collected represented baseline-flow conditions at all sites in July.  Sampling results are listed in 
tables 4 and 5.  E-coli standards were exceeded at 29 sites.  Total phosphorus standards were exceeded 
at 18 sites.     
 
5. Results: August Sampling 
August sampling was scheduled to include 55 sampling sites.  Samples were collected at 54 sites.  
Site 45 was omitted due to “no flow” conditions.  Sampling results are listed in tables 6 and 7.  
Samplings at 15 sites represented “rain event” conditions, while the remaining 39 sites 
represented “baseline” flow conditions.  E-coli standards were exceeded at 30 sites while total 
phosphorus standards were exceeded at 21 sites.   
 
6.  Conclusions 
A number of notable observations were made during the 2021 season sampling.   The standard 
typically used for maximum E-coli is 235 CFU.  Ideally waters are not to exceed this count.  A 
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notable number of sites returned E-coli measurements of over 10,000 CFU back in May of 2018.   
Five of these were from various Fish Creek and Black Creek sites in the Fish Creek watershed in 
southeastern Steuben County.  The highest measurement recorded was 48,392 from a sample 
from Fish Creek at 427.   Since then, members of the SCLC water quality committee have taken 
steps toward ongoing watershed improvements in this region, working with landowners and 
regulators.  In 2019 E-coli measurements from this region were considerably lower.  The highest 
measurement in this region in 2019 was 3635 from an August sample collected from site 71, 
Black Creek at South 600 East.  In 2020 the highest measurement among these sites was lower 
again with a maximum measurement of 2827.2 from a May sample collected from Black Creek 
at S 600 E.  In 2021 August rainfall produced a peak measurement from these sites of 4082 in 
August at site 73, Davis Ditch, a tributary to Black Creek, and in 2022 the highest in this region 
was 2419.6 in a sample collected August 4 from Fish Creek at 427.  Measurements have 
remained significantly lower than those noted in this region back in 2018, although it should be 
noted that two sites in the Black Creek watershed were discontinued in 2022. 
 
In the last five years the number of sampling sites on Pigeon Creek exceeding the 235 E-coli 
standard has varied between 17% and 56%.  In 2022 a total of 14 samples were above the 235 
standard (30%).  The is closely aligned with the five-year average of 36.8%.   
 
The number of sites on the upper Pigeon, another area with measurements often exceeding the E-
coli standard, 41% of sites were above 235 in 2022.  This was in alignment with the previous 
three years.  In the last three years an average of 42% of sites in that area have exceeded 235. 
The highest overall E-coli count recorded on the upper Pigeon reach in 2022 was 5776.3 from 
rain event sample collected at the Pigeon Lake inlet on August 15.   
 
With regard to total phosphorus on the upper Pigeon, 2022 only three samples (11%) exceeded 
the total phosphorus standard of .076 ppm.  It should be noted that the three samples exceeding 
the standard were rain event samples.  This was identical to the result of 2021 when three 
samples also exceeded the standard.    
 
Over several years the SCLC has built an extensive body of local water quality data. There are 
many ways to examine the statistical content of the data and glean information to assist in 
meeting the needs of local lake residents, government agencies, and land users.  The SCLC is 
encouraged to continue to convey the water quality information through its website, meetings, 
and other outlets, fostering cooperative community water-quality improvement efforts and 
encouraging new input and ideas to direct future sampling and steps toward water quality 
improvement.  
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