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Identifying Problem Causes & Stressors: Identify known or probable causes of water
guality impairments and threats. Stressors may include specific pollutants,
changes in land use, hydrologic changes, and other factors.

The Harza Diagnostic Study of Pigeon Creek surveyed the physical habitat, water quality and
benthic community at 36 sites in the watershed. The 36 survey sites were selected to
represent the 26 subwatersheds (14-digit hydrologic unit codes) in the Pigeon Creek study
area. The physical habitat survey method used was the same as that used by IDEM in its
surface water assessment program, the Qualitative Habitat Evaluation Index (QHEI). All sites
surveyed failed to meet IDEM’s QHEI score for full support of aquatic life, indicating a
watershed-wide need for improved physical habitat. Water samples were collected for
analysis of nutrients, suspended solids, coliform bacteria, and other parameters. The Rapid
Bioassessment Protocol, a standardized assessment tool developed by the U.S.
Environmental Protection Agency (USEPA), was performed to evaluate the health of the
macroinvertebrate community in streams of the watershed. One of the metrics in that protocol
is the modified Family Biotic Index (FBI), developed to detect organic pollution. The FBl is a
product of pollution tolerance values for family levels and the quantity of individuals within
each family. Key indicators of stream biotic integrity were judged to be coliform bacteria
levels, nutrient concentrations, suspended solids concentrations, substrate siltation scores
and the FBI. The FBI was selected as the key benthic indicator as it incorporates both
diversity and pollution tolerance.

Using these five key stream biotic integrity health variables, we ranked the 36 monitoring sites
into four groups. The more healthy subwatersheds are those included in the first quartile and
warrant protection against degradation: Smith Fork (subwatersheds 20 and 21),Clear Fork Pigeon
Creek (subwatershed 25) Little Pigeon Cr.(subwatershed 12) and Big Creek (subwatersheds 17,
18 and 19). Sites in the fourth quartile are considered the most degraded sites.



Table 8: tributary integrity

RELATIVE TRIBUTARY BIOTIC INTEGRITY

First Quartile Second Quartile Third Quartile Fourth Quartile
Water Water Site Water Site Water
Site Body Site Body Body Body
Smith Pigeon Hurricane
SF3 Fork PC4 Creek WF2 West Fork | HC1 Creek
Pigeon Pigeon
BG1 Big Creek | PC5 Creek WF3 West Fork | PC8 Creek
Pigeon Pigeon Bluegrass
BG2 Big Creek | PC12 Creek PC13 Creek BC3 Creek
Pigeon Squaw Pigeon Weinshei
PC15 Creek SC1 Creek PC1 Creek WD1 mer Ditch
Smith Pigeon Pigeon
SF1 Fork WF1 West Fork | PC3 Creek PC7 Creek
Smith Pigeon Bluegrass Bluegrass
SF2 Fork PC2 Creek BC1 Creek BC2 Creek
Little
Pigeon Pigeon Pigeon Pigeon
PC14 Creek PC11 Creek LP1 Creek PC6 Creek
Sand Pigeon Locust Pigeon
SAl Creek PC16 Creek LC2 Creek PC9 Creek
Little
Pigeon Locust Unnamed Stollberg
LP2 Creek LC1 Creek UN1 Tributary | SD1 Ditch

SOURCES OF POLLUTANTS

e Permitted point sources include EWSU'’s eight CSO discharges to lower Pigeon Creek, five

industrial discharges, and six municipal wastewater treatment plants (WWTP). The CSOs are
addressed under the context of the SRCER (Appendix C). The five industrial discharges
appear to be minor contributors of pollutants to Pigeon Creek, with generally good
compliance records. In general, the municipal WWTPs in the watershed do not have
acceptable performance records and require expansion, upgrading, and/or additional
operator training. Three municipal WWTPs are currently being upgraded, but more should be
studied for possible upgrade or expansion.

Point source discharges: Evansville is the largest community in the watershed, having a 1990
population of 126,272 person residing in 53,058 households. Other communities in the
watershed include Chandler, Elberfeld, Fort Branch, Haubstadt, and portions of Owensville
and Princeton. Many of these communities, as well as some industrial facilities, are permitted
to discharge treated wastewater to directly to Pigeon Creek or its tributaries. In this section
we qualitatively evaluate the effects of these discharges on watershed health. Where
possible, we relate NPDES compliance with our bioassessment data. The EWSU CSOs are
addressed in detail in Appendix C.

» The Chandler WWTP has a history of poor compliance, but has been upgraded, so pollutant
discharges from this point source may be reduced at the present.

» The Haubstadt WWTP also has a history of poor compliance. At the time of Harza’s Diagnostic
Study, there were still some indications of operational problems. This WWTP has also being
upgraded to reduce wet weather overflows and improve effluent quality.



 The Fort Branch WWTP also has noncompliance reports to its records. We measured high
coliform bacteria concentrations, high nitrates, ammonia and supersaturated dissolved oxygen
conditions downstream of this facility. Plans for expansion or upgrading have been talked about
for several years, but no action for improvement has been taken.

 The Elberfeld WWTP has numerous noncompliance reports in the EPA’s Permit Compliance
System database. It is currently being expanded.

¢ Major nonpoint sources of pollutants to the watershed are row crop agriculture, mined lands,
and urban runoff. Cropland area in the watershed has been reasonably constant since 1997.
Watershed wide, conservation tillage systems were used on 25% of cropland in 1997, 16% of
cropland in 1998, and 33% of cropland in 2000. Data on the conservation tillage in the
watersheds are insufficient to statistically demonstrate trends. In the year 2000, the Warrick
County portion of the study area had the highest rate of conservation tillage adoption, with
51% of its cropland in some type of conservation tillage.

We prepared a model of agricultural nonpoint source sediment and phosphorus pollution in the
Pigeon Creek watershed using the best available data. The details of our estimates are tabulated
below.

Table 9: annual sediment yield

SUBWATERSHED ANNUAL SEDIMENT YIELD (tons)

Subwatershed Annual Yield | Area (acres) | Unit Areal Loading (tons/acre)

1. Locust Creek Lower 294 6.101 0.05
2. Locust Creek Headwaters 01 6.497 (.08
3. Kleymeyver Park 9 4176 0.00
4. Harper Ditch 118 6,544 0.02
5. Crawford Brandeis Ditch 321 5.903 0.05
6. Weinsheimer Ditch 1.559 9.103 0.17
7. Barnes Ditch 759 13.216 (.06
8. Dennis Wagner Ditch 236 4,231 (.06
9. Firlick Creek 205 4171 0.05
10. Stubbs Fruedenberg Ditch 194 3911 0.05
11. Schlensker Ditch 377 4,622 0.08
12. Little Pigeon Creek 308 11.209 0.03
13. Unnamed Trib to Bluegrass 370 5.247 0.07
14. Bluegrass Creek Headwaters 448 6.190 0.07
15. Clear Branch 939 14,582 (.06
16. Squaw Creek 846 8.543 0.10
17. Big Creek - Little Creek 878 10,524 0.08
18. Big Creck Headwaters 1.623 11.604 0.14
19. Big Creek — Wye 465 7117 0.07
20. Smith Fork Headwaters 1.148 14,573 (.08
21. Smith Fork - Halfimoon Cr 8§32 10,672 0.08
22. Snake Run 1.301 14,449 0.09
23. Hurricane Ditch Creek 2.327 10.420 .22
24. West Fork Creek 6,712 19.064 0.35
25. Clear Fork Ditch 5.299 11.359 0.47
26. Sand Creek - Muddy Fork 1.643 11.200 0.15
TOTAL 29,712 235,228




Table 10: annual phosphorous loading

SUBWATERSHED ANNUAL PHOSPHORUS LOADING (kg)

Subwatershed Load (kg) | Area(acres) | Unit Areal Loading (kg/acre)

I. Locust Creek Lower 388 6.101 0.06
2. Locust Creek Headwaters 662 6,497 0.10
3. Klevmeyer Park 12 4.176 0.00
4. Harper Ditch 156 6,544 0.02
5. Crawlord Brandeis Ditch 424 5.903 0.07
6. Weinsheimer Ditch 2,058 9.103 0.23
7. Barnes Ditch 1.002 13,216 0.08
8. Dennis Wagner Ditch 312 4,231 0.07
9. Firlick Creeck 271 4.171 0.06
[0. Stubbs Fruedenberg Ditch 2535 3911 0.07
I'1. Schlensker Ditch 498 4.622 0.11
[2. Little Pigeon Creek 406 11,209 0.04
[3. Unnamed Trib to Bluegrass Cr 488 5.247 0.09
[4. Bluegrass Creek Headwaters 391 6.190 0.10
[5. Clear Branch 1.239 14,582 0.08
[6. Squaw Creek 1117 8.543 0.13
17. Big Creek - Little Creek 1.159 10,524 0.11
[8. Big Creek Headwaters 2,142 11.604 0.18
[9. Big Creck — Wye 614 7117 0.09
20. Smith Fork Headwaters 1,515 14.573 0.10
21. Smith Fork - Haltmoon Creek 1.098 10.672 0.10
22, Snake Run 1,718 14,449 0.12
23. Hurricane Ditch Creek 3.071 10,420 0.29
24, West Fork Creek 8.860 19,064 0.46
25, Clear Fork Ditch 6.994 11.359 0.62
26. Sand Creek - Muddy Fork Ditch 2,168 11.200 0.19
TOTAL 39,218 235,228

The data from Harza's Diagnostic Study and Pigeon-Highland Watershed Steering Committee’s

monitoring reveals that human-induced changes to the watershed have resulted in degradation of
water quality, loss of floodplain storage, diminished wildlife populations, and decreased aesthetic
and recreational values. Specifically, the watershed upstream of Evansville is subject to nonpoint
source pollution from agricultural, mining and other land use detrimental to stream health. Within

the City of Evansville, Pigeon Creek is impacted by combined-sewer overflows (CSO) which
contribute nutrients and bacteria to the stream. See Appendix C for CSO data summary and
recommendations.
e Sediment from erosion is indicated as the greatest pollutant problem. The Harza study
estimated that the sediment yield in the Pigeon Creek watershed was 29,712 tons per year.
Well correlated to the sediment yield is the phosphorous loading of 39,218 kg per year.

Other indicators of poor water quality were dry-weather E. coli bacteria levels well-above the

state standard, high nitrate and phosphate levels, and poor diversity among the

macroinvertebrates sampled.
e Pigeon-Highland Watershed Steering Committee’s data reflected similar conditions.

Obenshain was able to witness first-hand the destruction of habitat and sedimentation




problems associated with development of land in the watershed area. In the spring of 2003,
extremely high nitrate levels were detected at several monitoring points- in the absence of
known human or animal waste discharges. Further testing revealed that the nitrate source
was farm field drainage tile. Obenshain theorizes that the corn crop of 2002, which was well
below average in yield in many areas of the watershed, failed to utilize the available nitrogen
in the soil. With 12+ inches of snow and significant rain events early this year, the nitrate was
subsequently leached through the soil into the groundwater, and discharged through the
drainage tiles into the creeks.

In a separate study of McFadden Creek watershed (05140202070050)in Posey County, both
Harza and Pigeon-Highland Watershed Committee produced quality-assured data. Water
guality analyses found: supersaturated oxygen levels, generally high nutrient and suspended
solids concentrations, and high fecal coliform counts. The Harza study noted the following
trends from downstream to upstream reaches: increased dissolved oxygen supersaturation,
increased nitrate nitrogen concentrations and degraded physical habitat- particularly in the
substrate and riparian ratings. See Appendix D for raw data, sampling dates & sample site
locations.

Summary of Harza’'s data from McFadden Creek watershed:

Examined on a stream-reach scale, the data indicates that nonpoint source pollution from
agriculture (82% of land-use) is resulting in degradation of water quality. In addition, the
riparian zones, especially the upper reaches, have been cleared of all trees- resulting in
diminished wildlife values, lack of woody debris in the channel and higher stream
temperatures. Higher than normal conductivity readings at some sample sites may
indicate brine contamination from oil wells in the watershed. There are three livestock
operations in the watershed: one turkey farm, one swine operation and a dairy that all
warrant attention. In addition, illegal disposal of solid waste is a problem in some areas of
McFadden Creek.

Pigeon-Highland Watershed Steering Committee’s data on Carpentier Creek
(0514020205001 0)revealed widely-fluctuating E. coli bacteria levels: 0 to 5400 col/100 ml,
occasional alkaline spikes in pH, and normal nutrient and sediment loads. However, this
urban subwatershed is under tremendous pressure from development, and in fact, the
riparian habitat at the sampling location was recently completely removed by a developer.
See Appendix B for raw data.

IDEM’s Assessment Branch also sampled in the Bayou Creek subwatershed
(05140202070020). Their data, from the summer of 2000, indicate critically low dissolved
oxygen levels and lower than normal pH. Volunteer data (non quality-assured), from Hoosier
Riverwatch taken at two sites upstream from IDEM'’s site indicates phosphate enrichment, E.
coli bacteria counts from 0 to 3600 col/100 ml, poor macroinvertebrate pollution tolerance
scores, and poor habitat scores, indicating impaired water quality and habitat. See Appendix
E for the raw data and sample site locations.

A WRAS (watershed restoration action study) was completed by USDA-Natural Resources
Conservation Service employee Andy Ertel in 2000. The study found similar conditions within
the watershed.

Impaired streams indicated in IDEM’s 303(d)& 305(b) lists: Nine 14-digit subwatersheds of
Pigeon-Highland watershed appear in IDEM’s 2002 303(d) list: Crawford Brandeis Ditch
(Vand) (PCB’s); Pigeon Cr.-Lower Locust Cr.(Vand) (PCB's); Harper Ditch (Vand) (PCB’s,low
dissolved oxygen, high TDS, pathogens); Pigeon Creek at Kleymeyer Park (Vand)(PCB's,
sulfates, TDS,pathogens and low dissolved oxygen); and the Ohio River from the confluence
of the Green River to the confluence of the Wabash River (Vand, Posey)(PCB’s, pathogens,
dioxin); Hovey Lake(Posey) (PCB’s); Squaw Creek (Warrick) (sulfates, TDS). It should be
noted that PCB'’s are “legacy” contaminants usually found in the sediment of the affected
water bodies. “Legacy” means that the original source of the contaminant may not be known,
but is no longer actively contributing contaminants to the water body. The 305(b) report states
that in the Ohio River Basin- of which Pigeon-Highland is a subbasin- 67% of stream miles do



not provide aquatic life support. This is well documented for Pigeon-Highland watershed in
the data we have.

Problem Statements:

1.

2.

3.

Sediment is the greatest contaminant by volume of the streams in Highland — Pigeon
watershed. Confirmed by the data? YES.

Loss of riparian habitat and channel modification have impaired Aquatic Life Use Support.
Confirmed by the data? YES.

High levels of phosphorous and nitrate are impairing aquatic life by encouraging algal growth-
leading to eutrophication. Confirmed by the data? YES.

Discharges of raw or inadequately treated sewage, and/or runoff from livestock operations
make water unsafe for full-body contact recreation. Confirmed by the data? YES.

lllegal dumping of solid waste diminishes aesthetic values and poses a possible health threat.
Confirmed by visual observation? YES.

Loss of wetlands reduces runoff storage and cleansing of water- also loss of habitat.
Confirmed by the data? IMPLIED.

Urban erosion control practices are not being followed/need to be improved. Confirmed by
the data? YES- as evidenced by high sediment loading in urban subwatersheds.

Streams in watershed are unsafe for children. Confirmed by the data? YES- see Statements
#4 and #5.

Lack of education about water, watersheds and land use has contributed to above problems.
Confirmed by experiences of PHWSC over the past four years? YES.



