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General Description

The Town of Albion is located in central Noble County in
northeast Indiana (Figure 1). Albion's wastewater treatment facility
discharges its effluent to Croft Ditch, which is a tributary te the
South Branch of the Elkhart River. The stream flow of Croft Dicch,
above the Town of Albion's wastewater treatment facility, is regulated
by the release of water from Skinner Lake. The Q 10 headwater flows
used in the modeling analysis (0.0 cfs) for both Lhe summer and winter
allocations were estimated from the USGS gage on Forker Creek, approximately
three miles south of Albien. The modeled stretch of Croft Ditch from
the Albion wastewater treatment facility to the confluence of the South
Branch of the Elkhart River is approximately seven-tenths of one mile.

At the present time, all waters of the State covered under
Regulation 330 TAC 1-1 are classified for general use, including the
protection of fish and aquatic life, and requires the maintenance of an
average instream dissolved oxygen (D.0.) concentration of 5.0 mg/l. The
recently adoptLed instream un-ionized ammonia criteria of 0.033 mg/1
monthly average and 0.05 mg/l weekly maximum were used to compute the
effluent ammonia toxicity limitations.

Point Source Discharges

The Town of Albion operates an existing 15.47 acre, 2-cell
waslte stabilization pond. The ponds are designed for a flow of 0.15 million
gallons per day (mgd). The town's consvlting engineer indicates that
the current average daily flow is 0.24 mgd. The treatment facility's
current final NPDES permit limitation for biochemical oxygen demand
(BOD.} is 10.0 mg/1 for bLoth the summer and winter months, with no
limitation on ammonia or effluent dissolved oxygen. The permit contains
an option for a controlled discharge during high stream flow conditions.

Water Quality

Croft Ditch and the Albion wastewater treatment facility have
been included in several water quality surveys. None of the surveys
revealed water guality violations in Croft Ditch below the Albien waste-
water Lreatment facility, but it should be noted that the SUIVeys were
conducted at higher than normal stream flow conditions. The water
quality surveys indicate a problem does exist in the South Branch of the
‘Elkhart River near the confluence with ¥orth Branch. In the most recent
survey the maximum instream dissolwed oxypgen concentration at this
location was 4.8 mg/l, and the lowest walue recorded was 2.3 mg/ 1.

Lower dissolved oxygen walues have been recorded in the South Branch of
the Elkhart River in this area by both the Indiana Department of Natural
Resources and the Indiana State Board of Health. The speculation as to
the reason for these low dissolved Oxyeen values in this area is that
this may be a naturally occurring phenomenon brought about by the physical
characteristics of the stream, although this area has also been subject

to several reported fish kills attribntable to agricultural pesticide
runoff from surrounding cropland. The fish kills and poor water quality
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of this area suggest that the South Branch of the Elkhart River would be
very sensitive to both peint and non-peint source wasteloads, and the
waste assimilative capacity would be very low.

Attached to this report is a habitat evaluation of Croft Ditch
and the South Branch of the Elkhart River that describes in further
detail the physical characteristics of both streams.

Model Variables and Sensitivity Analysis

The water quality input variables for this modeling analysis
were extrapolated from the field measurements obtained during the water
quality surveys. These values are presented in Table 1. The State
Board of Health does not have enough information available to make a
modeling projection of the impact of Croft Ditch on the South Branch of
the Elkhart River.

The sensitivity analysis of the allocated ammonia and ROD
concentrations to the input variables are presented in Figures 2 and 3.
Each input variable was changed separately, with the remaining input
variables held constant at the base condition. Three sets of calculations
were made for each input variable by using medeling input variables that
represent the worst and best ends of their sensitivity ranges and the
values actually selected for the wasteload allocation. The sensitivity
analysis of ammonia-N is presented in Figure 2 and indicates that the
ammonia limitations are more sensitive to changes in pH and less sensitive
to changes in temperature. The sensitivity analysis of the input variables
and their effect on the effluent CBOD (ultimate biochemical oxygen
demand) concentration is presented in Figure 3. This analysis sugpests
that the wariables that require the most precision in the projected
allocations are the estimates of the atmosphere reaeration (K_.) rate and
the CBOD deoxygenation (K.) rate. The remaining input variah%es in the
model require somewhat less precision.

Effluent Limitations and Instream Water Quality

The recommended effluent limitations for both the summer and
winter months are presented in Table 2. The upstream flow was not
changed for the winter analysis because streams in the area often experience
flows near the (., 0 during the winter months. The winter limitations
allow a slight increase in ammonia and BOD loading, largely attributable
to the change in stream temperature.

The computer output for the summer wasteload allocation is
presented in Table 3, from which the instream water quality associated
with the recommended effluent limitations are presented versus stream
miles and time of trawvel.

Table 4 demonstrates the relationship between the various

treatment levels and the predicted instream ammonia and dissolved oxygen
concentrations. :
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Figure & is a graph that demonstrates the trade-off between
CBﬂD and NOD to maintain an instream dissolved oxygen value of 5.0 mg/l.
The effluent quality that is representative of various treatment processes
are also plotted on the graph to visually indicate the type of treatment
that would be required to maintain an instream dissolved oxygen concentration
above the required standard.
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— HABITAT EVALUATION

Croft Ditch and the Seuth Fork of the
Elkhart River Near Albion, Neble County
November 19, 1931

Croft Diteh originates at the outlet of Skinner Lake, two
miles northeast of Albien. From that point down to State Highway 9, the
stream is about 10 feet wide aud appears to have been channelized.
However, the stream is charactarized by riffles with pools several feel
deep. The substrate in this reach.is compesed of sand, gravel, and
cobible. Gradient in this area is moderate and Lhere appears to be
permanent flow, Stream banks are berdered by trees or pasture. FEvidence
indicates that Creft DNtch is used for livestock walering at several
locations. '

The invertebrate population was dominated by Hydropsychid
caddisflies which were very abundant in the riffles. lHayflies and
midges were also present in significant numbers.

Downstream from State Mighway 9, stream gradient is verv low,
there are no riffles and current veleocity 1is generally slow., 7The channel
has obviouzly bezn modified and the stream 13 surrvunded by forest.

The Aibion Wastewater Treatment Plant discharges to Croft
Ditch at 2 point approximately one mile southwest of town and about one-
half mile upstream from its confluence with the Scuth Fork of the Elkhart
River. During the hebitat s=valuation studv, the water inx Creoit Ditch
was clear downstream from the STP outfall and there was no svidence of
a recent water gquality problem.

On November 19, 1981, the South Fork of the Elkhart River was
sampled just downstream from Croft Ditch at 11:00 a.m. The fellowing
conditions were noted:

Temperature = 7.5
Dissolved Oxygen 9.3 mg/1
pH 7.3

" Conductivity 625

In this area, the South Fork of the Elkhart River is about
20 feet wide and several feet deep. The water was turbid. Wetlands
and/or forests line both banks. Although the river channel has been
straiphtened near its confluence with Croft Ditch, it soon begins to
meander through an extensive wetland. Although the stream was reportedly
dredged before the turn of the century, there was little or no evidence
“that this had occurred.

About one mile of the South Fork meanders threugh the Llovd W.
““Bender Memorial Forest and other swamp-forest land owned by the Nature
Conservancy and ACRES, Inc. Most or all ef the South Fork ef he Elkhart
River downstream from this point has been considered for designation as
a natural and scenic stream by the DNR. However, there is little, if
any, local support for such designation, since it would prevenL future
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dredging and/or channel work which seme loeal land owners belicve may be
necessary to promote better drainage.

Observations made during the habitat evaluation study and
during many previous visits indicate that the South Fork of the Elkhart
River has a good game fish population, provides excaptiomal habitat for
waterfowl and other wildlife, and could be an excellent canoeing strean.
Fishery potential is also very good in Croft Ditch.

) During a number of surveys in the area conducted over the past
10-15 years, staff has discovered that summer diszelved g¥yzen concentratioas
decline sharply in the South Fork as one progresses downsiream from
Croft Ditch. As an example, during one survey in 1268, dissolved oxysen
concentrations were greater than 7.0 mg/l upstream from Creft Ditch buet
ranged between 0.2 and 4.5 mg/l downstream. This condition was found to
persist for several weeks.

During this period, electrofishing disclesed that an abundant
and diverse fish population was present even under these highly unsatisfactory
conditions. Species collected in. the area where the oXYgan concentrations
were at cr near the lowest point included: mnorthern pike, yelleow perch,
largemouth bass, varisus species of sunfish, minnows, carp, and cacvfish.
It should alse be poinred out that sport Fistieramen were tiking fish with
rod and reel during this period and good catches were observed by our
investigators.

Fairly detailed survevs of the area have failed tao explain how
the resident species are able to withstand conditions that would capse
extensive fish kills in other streams. One hvpothesis is that the fish
present in this stream reach have evolved in this area of remnant lakes
an. marshes, and have over the centuries developed a peculiar resistance
to low dissolved oxygen. It is also likely that they are near the limit
of their ability to survive and could not withstand added stress that
would be induced by ammonia, heavy metals, or other potentially harmful
substances., Since dissolved oxygen presently drops to extremely low
levels in this area, it is obvious that all external organic loads
should be reduced to the extent possible. '

It is possible that some species found in this reach are
physiologically unique and might represent separate subspecies. Because
of this possibility, we have encouraged a number of researchers to make
detailed investigations of some of the fishes. To date, little or only
mild interest has been generated, since the area is fairly remote from
any large university or bieological station.

In view of the above, we believe that Croft Ditch should be
classified as general use and that the South Fork of the Elkhart River
should be given special consideration in establishing the WLA. In fact,
the South Fork might be considered for exceptional use designation.
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