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A Waterhay Description

Silver Creek is a small stream in Clark County which flows
south past the Town of Clarksville to the Ohio River. At the Clarksville
North Sewage Treatment Plant which discharges toe Silver Creek, the
drainage area of the stream is approximately 220 square miles, as calculated
from the USGS gage station located 8 miles upstream at Sellersburg. The
distance from the Clarksville North Plant to the Ohio River is 4 miles,
According to USGS (telephone conversation), the updated calculation of
the Q values at the Clarksville plant are 0.3 cfs for summer and 0.0
cfs fot annual. The downstream slope for the first 2 miles is approximately
5 feet/mile as measured by USGS. Telephone conversations with the STP
operator revealed that during the summer low flow, the stream is approximately
35 feet wide and 9 inches deep with a fairly uniform depth, and that it
has long pooled areas. Upstream % mile is a dam of 70 feet in width
over which all water passes. Land use surrounding the stream is woodland,
farmland, and residential. A map (Figure 3) showing the stream and Town
locations is attached. '

B. Municipal Wastewater Facility

The Clarksville North STP is a Class II, 0.9 mgd (1.4 cfs)
activated sludge-type treatment plant with effluent clorination. Table
4 shows an operation report summary. The current effluent limits for
BOD are 10 mg/1 monthly average and 10 mg/1 S5 monthly average. Ammonia
monitoring is required for 2 years beginning March 19E0.

C. Applicable Water Quality Standards

Silver Creek is included in Indiana's Regulation 330 IAC 1-1.
The water quality standard established by this Regulation for dissolved
oXygen is an average concentration of at least 5 mg/l. The U.5. EPA
recommendation for an un-ionized ammonia concentration of 0.05 mg/l was
used for the effluent ammonia limitationm.

D. Model Parameter Estimation

Since the summer ( is 0.3 cfs and the Town's discharge is
1.4 cfs; the stream flow during this period would be 1.7 cfs. The
velocity was calculated using the data collected by USGS in surveys
conducted in 1977 and 1978. Depth was estimated_at 0.75 feet as per sTP
operator. The resultant K, selected of 7.72 day = at 20°C is based upon
the O0'Conner formula whichEEFﬂ recommends for this type of slow moving
stream with pooled reaches. CBOD, NBOD, and Benthic deoxygenation rate
coefficients were determined iccnrding to EPA's formulas or recommendations.
They are 0.3 day-", 0.42 day-", and 0.15 day-", respectively. Temperature
selected was 25 C and pH selected was 7.5 su. Headwater BOD and ammonia-N
values were based on data collected by ISBH in the 1977-78 surveys.
Documentation of these values is presented in Table 1.



E. Sensitivity Analysis

The sensitivity analysis is presented in Fipures 1 and 2. As
seen in Figure 1, pH most greatly affects the allowable total ammonia
discharge compared te temperature. The results of the analysis indicate
that nitrification of the effluent is required for the entire range of
pH values calculated. The toxicity of ammonia is a limiting factor in
the stream.

The sensitivity of BOD to the wariation of reaction rate
coefficients one at a time is shown in Figure 2; the widest variation
of effluent BOD. occurs with KE.' The range of weekly Bﬂﬂ5 values obtained
from this analysis vary from 2"to 32 mg/1.

Table 3 shows the effect of alternative levels of treatment on
the receiving stream water quality. Advanced secondary treatment (AST)
with filtration and nitrification of the effluent appears to be the
alternative which best meets the stream water gquality standards.

F. Recommended Effluent Limits

The effluent limits recommended by this analysis are presented
in Table 2. The computer analysis outputs are shown in Appendix A. The
recommended effluent limits for BOD. and 5.5. would be 15/22.5 mg/1
(monthly/weekly) and 2/3 mg/1 {mnntﬁlyﬁweekly} for NH,.-N in summer:; and
the winter limits would be 26/39 mg/1 (monthly/weekly] for EDDSand 5.5.,
and 5.6/8.4 mg/1 (monthly/weekly) for NH,-N.
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Figure 1
Clarksville North
Temperature and pH Sensitivity of Ammonia~N
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Figure 2
Clarksville North -
Sensitivity of BOD5 to Rate Coefficients
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Parameter

BOD. (mg/1)

55 tmg/1)
Ammonia-N (mg/1)
D.0. (mg/1)

*April - November
““December - March

==

TABLE 2

Recommended Effluent Limits
Clarkesville North

Summe Winters*
Weekly Monthly Weekly Monthly
22.5 15 39 26
22.5 15 39 26
3 2 8.4 5.6

6 (daily) 5 (daily)



Treatment Level

Secondary (+)N
Secondary (-)N
AST (-)F (+)N
AST (+£)F (+)N
AST (+)F (-)N
AST (+)F (+)N

*Selected Value, insufficient HH3-ﬂ effluent data available at this STP

Ammonia Toxicity limit is 5.1 mg/1 weekly average and 3.4 mg/1 monthly average.

Weekly/Monthly Ave

TABLE 3

Alternative Treatment Levels
Clarksville North

STP Effluent

BOD NH.-N
(ng1) (mg/1)
45/30 3/2
45/30 22.5/15%
30/20 3/2
22.5/15 3/2
15/10 22.5/15%
15flﬂ 3/2

{msfl§

3
22.5

3

3
22.5

3

Instream Water Quality
Max NH.,-N Min D.O.

(mg/1)

2.031
2.662
4.417
5.101
1.091
5.768



TABLE 4

Clarksville North
Operation Report Summary

Year Month Flow BROD 55 NH.-N BOD Remowval D.O. 55 Removal
(MGD (Rffluent, mg/1] (%) (mg/1) (%)
1981 July 0.635 29 33 ND 90 ND 95
1981 June 0.792 34 16 ND B& 1.3 93
1981 May 0.782 81 49° 9.2 85 2.1 86
1981 April 0.791 78 79 6.1 90 1.6 80
1981 March 0.730 66 59 18.2 95 3.5 91
1981 February 0.830 68 24 ND 94 .1 96
1981 January 0.581 86 <40 ND 89 3.1 90
1980 December 0.690 67 26 ND 94 3.6 97
1980 November 0.678 62 23 ND 94 3.4 97
1980 October 0.630 41 21 ND 93 3.0 98
1980 September  0.650 41 18 ND 90 2.5 94
1980  August 0.690 33 16 ND 91 2.1 96
Yearly Average 0.707 57 34 11.2 91 2.75 93

ND = No Data
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