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EXECUTIVE SUMMARY

For the period covered by this report (1998-2000), operations of the Russell County Regiona
Wastewater Treatment Plant (RCRWWTP) complied with most regulatory requirements, with
satisfactory ratings by the Division of Water (division) in severa compliance inspections. There was
deterioration of a portion of the incoming wastewater line from Union Underwear to the RCRWWTP
during the summer of 2000, which caused short-term degradation of Lily Creek before the affected
portion of the pipeline was replaced following a Notice of Violation issued by the division and an Agreed
Order. All treated wastewater monitoring data submitted by Jamestown to the division, including those
for copper, chloride, and whole effluent toxicity, were less than permit limits except for one color reading.
However, chloride loadings to the RCRWWTP were higher for this reporting period than previous
periods, and there were several occasions between May 1999 and the summer of 2000 in which Union
Underwear exceeded its monthly average concentration and loading limits for chloride. These problems
were mostly resolved as a result of RCRWWTP issuing three notices of violation (NOVs) to Union

Underwear under the pretreatment program.

Sampling by Jamestown and the division during worst-case conditions for effluent mixing, the
thermally stratified conditions of late summer and early fal, indicated that pollutant concentrations were
low and that the effluent remains well below the surface. These plume surveys detected chloride at
concentrations greater than background (about 3 mg/l) as far downstream as the mouth of Greasy Creek.
However, even the highest concentration (36 mg/l) was much less than the chronic criterion of 600 mg/l
listed in Kentucky's Water Quality Standards, and the plume was in a thin horizontal layer less than one
meter thick. Chloride samples taken from the edge of the mixing zone (70 ft from the diffuser) ranged
from 4 to 35 mg/l. Total recoverable copper concentrations never exceeded 0.003 mg/l at any of the

water quality monitoring sites, lower than any previous sampling resullts.

Fish tissue results were similar to previous years in that no differences were detected in pollutant
concentrations from fish taken five miles above and those collected in the area of and downstream of the
diffuser. Mercury was again detected in fairly high concentrations in several fish but, as in previous

years, the higher concentrations were as likely to be found in fish taken from the control site five miles



upstream of the diffuser as from the area around or downstream of the diffuser. It is concluded that
RCRWWTP's discharge is not the source of mercury in the lake's fish. Atmospheric deposition is

believed to be the primary source of mercury.

Sediment sampling results also showed no trends or evidence of increased metal concentrationsin

the area of the diffuser.



INTRODUCTION

The Russdll County Regional Wastewater Treatment Plant (RCRWWTP), operated by the City of
Jamestown, was issued a Kentucky Pollutant Discharge Elimination System (KPDES) permit in October
1989 by the Kentucky Department for Environmenta Protection (DEP), Division of Water. The permit
contained limits for typical components of sanitary wastewater and several constituents found in the large
wastewater contribution from Union Underwear (Table 1). The limits applied to a discharge from a
submerged multiport diffuser in the main body of Lake Cumberland. Fina permit limits were to have
taken effect on June 1, 1992. This date was required by Section 304(l) of the Clean Water Act following
the division's decision to place Lily Creek on the list of streams not meeting a water quality standard for a
priority pollutant (copper) from a point source discharge (RCRWWTP). Until June 1, 1992, the plant was
to continue discharging to Lily Creek about three miles above the lake, the same location at which it had
discharged since 1981 (Figure 1).

Following resolution of a permit appeal by Lake Cumberland Trust, discharge to the lake began
in April 1993. A condition of the final permit was monitoring of Lake Cumberland to assess any
potential effects of the discharge. Environmental monitoring and plant operations from March 1993
through December 1997 were presented in the first four reports (Kentucky Division of Water, 1999,
1996, 1995, 1994a). This report covers the period from January 1998 through December 2000. It also
summarizes al fish tissue and sediment data that have been collected following the plant upgrade and

relocation of the discharge to the main lake.



Tablel. Final Permit Limits?

Sampling
Constituent Monthly Weekly Average Frequency
Average

CBOD - 5° 30° 45° Weekly
Ammonia - nitrogen 4911° 6°/16.5° Weekly
Dissolved Oxygen Not lessthan 7 Not lessthan 7 Weekly
Total Suspended Solids 30 45 Weekly
Color (ADMI Units) 100 100° 4/Day
pH (Standard Units) 6-9 6-9 Daily
Total Residual Chlorine 0.010 0.019° 4/Day
Fecal Coliform Bacteria
(Colonies/100 ml) 200 400 Weekly
Chloride 2531 5062° Daily
Copper 0.176 0.176° Weekly
Toxicity (Acute Toxicity Units) 4.8 Quarterly

a=mg/l unless noted otherwise

b = five day carbonaceous biochemical oxygen demand
¢ = Asof Sept 2001, limits are 25 monthly average and 40 weekly average

d = May - October
e = Daily maximum







RUSSELL COUNTY REGIONAL WASTEWATER TREATMENT PLANT

Description of Treatment Facilities and Pipeline

The RCRWWTP underwent upgrade and expansion in the summer of 1992. A
decol orization/dechlorination basin (where chlorine is added to remove color and sulfur dioxide is then
added to remove excess chlorine), a new chemical feed building, additional aeration equipment in the
biological treatment (carrousel) units, floating aerators to increase dissolved oxygen in the effluent, an
effluent pump station, two belt filter presses for sludge dewatering, a backup power generator, and a
new operations and laboratory building were constructed (Figure 2). The new basins allowed one of
the four existing biological treatment units that had been used for chlorination and decolorization to be
returned to biological treatment. The effect of this construction was to increase the hydraulic capacity
from 2.5 to 3.6 million galons per day (mgd) and the retention time from 30 to 38 hours when all

basinsarein use.

More recently, a new sludge press was installed in late 1997. This greatly increased the
facility’ s capacity to dispose of sludge.

Treated wastewater is routed to the lake via a 24-inch pipeline that follows road right-of-ways
for much of its length before entering the lake near the mouth of the Lily Creek embayment (Figure 1).
It crosses the embayment and terminates in a 300-foot multiport diffuser in the main lake. The diffuser
lies on the steeply sloping lake bottom and angles out slightly into the lake at an elevation of 650 feet
MSL on the upstream end and 620 feet MSL on the downstream end. At normal pool elevation of 723
feet MSL, the diffuser is 73 to 103 feet deep and lies less than 100 feet horizontally from the shoreline.
During the late summer and fall, the depth is usually reduced by 30 - 40 feet as the lake is gradually
drawn down to generate hydro-electricity. Sixteen 2-inch diameter ports spaced at 20-foot intervals
distribute the treated wastewater in both horizontal and vertical dimensions. Following repair of the
pipeline in the winter of 1994, an 8-inch vent line was added where the pipeline enters the lake to

release any accumulated air (Figure 3).



I nfluent from Industrial Sour ces

Because industrial wastewaters are discharged into the sanitary sewer system, Jamestown is
required to have a pretreatment program approved by the division. Industries in the pretreatment
program are Union Underwear and Garment Finishers. No changes were made to the pretreatment

program during this reporting period.

Union Underwear, a subsidiary of Fruit of the Loom, operates a textile facility in Russell
County with manufacturing, bleaching, dyeing, and sewing operations. The plant has been in operation
since 1981, when the RCRWWTP was constructed at its present location to handle the large volume of
wastewater from Union Underwear. The facility presently employs about 1100 persons, up about 300
persons from recent numbers but well below the more than 3000 persons employed in the early 1990s.
It supplies other Fruit of the Loom facilities with colored fabric. Asin similar facilities worldwide, the

dyeing operations use large amounts of salt (sodium chloride) to fix dyesin fabric.
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The salt then becomes a component of the wastewater, from which it is difficult and costly to
remove. Copper, acomponent of severa of the azo-dyes, is also found in the wastewater in moderately
high amounts. However, the copper is tightly bound within the dye molecule and generally not

bioavailable to exert toxic effects on aquatic organisms.

Expansion of the Union Underwear facility took place in 1987-88, and influent to the
RCRWWTP increased from 1.5 to 2.0 mgd. Average salt use was expected to increase to about 35
tons per day, but the installation of several high-pressure dye pads and careful selection and use of dyes
resulted in much lower salt requirements. Average daily influent to the RCRWWTP from Union
Underwear from 1998 through 2000 was about 2.5 mgd, about the same as the previous reporting
period. Average daily salt use was more than 26 tons/day in this 36-month reporting period. This
constitutes a further increase in salt use from the previous reporting period’s 22 tons/day. Some of the
greater salt use can be attributed to a six-month period from June through November 1999 when daily

salt use averaged nearly 40 tons/day.

Union Underwear continues to explore aternative dyes and dyeing methods to further reduce
the use of salt in the dyeing process. The addition of polymers to Union Underwear's wastewater
beginning early in 1993 resulted in much lower levels of total copper passed on to the RCRWWTP.
Through operational improvements, chlorine use has aso been substantially reduced, with a
corresponding reduction in the use of sulfur dioxide required for dechlorination. Recently,

improvements to the polymer have resulted in a decline in the amount of polymer required.

Garment Finishers, a jean washing facility, generates about 0.06 MGD of wastewater. It has
not experienced problems with solids and color typical of this type of facility because of the recent

innovation of using enzyme solution instead of stone washing to fade jeans.

Monitoring and I nspections

The RCRWWTP is required to conduct regular sampling of constituents listed in Table I.
Results are submitted monthly to the division in discharge monitoring reports (DMRs). Semiannual

compliance sampling inspections (CSls) and periodic compliance evauation inspections (CEls) are
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aso performed by division regional office personnel. Biomonitoring results were obtained by

personnel of the division's Bioassay Section in conjunction with the CSls.

Pretreatment audits or inspections are performed on an annual basis by personnel from the
divison’ s KPDES Branch to determine compliance with the program. Pretreatment reports are also
submitted semiannually by Jamestown to the division's Pretreatment Section. A more intensive
characterization of the influent and effluent is performed annually and reported by Jamestown in one of
the semiannual reports. The municipality requires Union Underwear to perform self-monitoring three
times per week for color and chlorides, weekly for copper and conventiona pollutants, and either
monthly or quarterly for other metals and cyanide. All monitoring for Garment Finishersis performed
by the RCRWWTP.

Results. The RCRWWTP's DMR data of the final effluent from January 1998 through December

2000 are shown in Table 2. Monthly average concentrations ranged from 763 — 2432 mg/| for chloride
and 43 - 104 ADMI units for color. The 104 ADMI was the sole instance where permit limits were
exceeded (April 1999). As discussed above, the monthly average chloride concentrations were higher
in this reporting period, mostly during late 1999. Daily maximum copper concentrations ranged from
<0.001 to 0.032 mg/l. The average copper concentration was less than 0.013 mg/| for the study period,
which continues the declining trend in copper levels in the treated wastewater. All test results for
whole effluent toxicity again were less than the permit limit of 4.8 acute toxicity units, and all monthly

average total residual chlorine results were less than 0.010 mg/I.

Regular inspections by division personnel found the plant to be operating satisfactorily
(Appendix A). CSls conducted in March 1998, May 1999 and May 2000 indicated compliance with
permit limits. Biomonitoring results obtained in March 2000 indicated acute toxicity well below the
permit limit. Eight CEls conducted between January 1998 and December 2000 also gave satisfactory
ratings.

However, in the summer of 2000, there was deterioration of the dedicated pipeline to the Union
Underwear facility. A significant release of about 15,000 gallons occurred on August 1 that resulted in

14



short-term degradation of the waters of Lily Creek. A letter of agreement with a compliance schedule
was signed on August 31 (Appendix B). The RCRWWTP agreed to rehabilitate the affected portion of
the line and inform the division of any further wastewater releases. About 1100 feet of polyethylene
pipe were replaced with ductile iron pipe (iron pipe with the joints duct-taped).

Pretreatment inspections were conducted by the Division in October 1998, December 1999, and
November 2000 (Appendix A). While these inspections indicated that Jamestown was fully
implementing its pretreatment program, some problems with chloride loadings from Union Underwear
were noted during both the 1999 and 2000 inspections. The chloride loadings from Union Underwear
began to increase in May 1999 and remained elevated throughout the summer of 2000. This caused the
RCRWWTP to violate is monthly average concentration and loading limits for chloride on severa
occasions. Apparently, increased production and operational scheduling issues at Union Underwear
were not fully communicated with RCRWWTP. RCRWWTP moved to open those lines of
communication and address the source of the problem. Most of the issues were resolved by the

November 2000 pretreatment inspection.

The RCRWWTP performed its own annua inspections and semi-annual compliance
monitoring at its two pretreatment facilities of Union Underwear and Garment Finishers. In 2000,
Union Underwear experienced three violations of its chloride limit (out of atotal of 145 samples). The
RCRWWTP issued NOV'’s for these violations, which resulted in re-sampling. The re-sampling
demonstrated a return to compliance. The chloride violations did not place Union Underwear in
significant non-compliance, therefore it was not necessary for RCRWWTP to escalate enforcement.

Garment Finishers achieved consistent compliance with its discharge limitations.
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Table 2. Discharge M onitoring Report Data, January 1998-December 2000

Flow Total Residual Chloride Ammonia-N Copper CBOD-5 Fecal Coliform Color Toxicity Dissolved pH
(mg/d) Chlorine (mgll) (mgll) (mgll) (mgll) Bacteria (ADMI (Tuy) Oxygen (Std. Units)
(mgll) (#/100ml) Units) (mall)
Mo. Mo. Daily | Mo. Daily | Mo. Wk. Mo. Daily | Mo. Wk. Mo. Wk. Daily

Date Avg. Avg. Max. [ Avg. M ax Avg. [ Avg. [ Avg. M ax Avg. [ Avg. [ Avg. Avg. M ax M ax. Min. Min. M ax.
1/98 2.7 <0.01 [ <0.01 | 1166 2250 0 0 5 8.2 0 0 90 7.0 6.7 -2
2/98 3.0 <0.01 [ <0.01 | 1580 2300 0 0 6 10 0.2 1 84 7.8 7.1 7.8
3/98 2.9 <0.01 [ <0.01 | 1584 2450 0 0 0.0149 | 0.0186 4 5.3 0.3 1 73 1.43 7.0 7.2 7.9
4/98 2.7 <0.01 [ <0.01 | 1222 2050 0 0.2 2.9 4.2 0.1 0.4 79 7.2 7.4 8.2
5/98 2.7 <0.01 [ <0.01 | 1434 2000 0 0 3 4.5 2.5 3 71 7.2 7.7 8.3
6/98 2.6 <0.01 [ <0.01 | 1153 1650 0 0 0.0089 [ 0.0098 | 2.6 4.3 7.1 14.3 47 1.85 7.0 7.8 8.6
7/98 2.3 <0.01 [ <0.01 | 1002 1400 0 0 2 4 6.5 14 43 7.1 8.1 8.4
8/98 2.3 <0.01 [ <0.01 | 1424 200 0 0 3 4 55 14 67 7.2 8.0 8.5
9/98 2.6 <0.01 | <0.01 | 1900 2250 0 0 <0.001 | <0.001 4 5 17.5 53 83 <4.80 7.0 8.0 8.4
10/98 | 2.3 <0.01 [ <0.01 | 1758 2150 0.9 10 3 5 4.3 13 84 7.4 7.6 8.5
1198 | 1.6 <0.01 [ <0.01 | 1672 2250 0 0 4 6 1.3 2 59 7.2 7.8 8.5
12/98 | 1.3 <0.01 | <001 | 763 1950 0.5 1.6 | 0.0032 | 0.0032 4 6 7.3 16 78 <4.80 7.0 7.1 8.2
1/99 2.7 <0.01 [ <0.01 | 1261 2000 0 0 5 14 0.3 1 91 7.0 6.9 7.7
2/99 2.7 <0.01 [ <0.01 | 1580 1950 0 0 4 6 14 2 87 7.3 7.2 2
3/99 2.8 <0.01 | <0.01 | 1166 2250 0 0 0.0031 | 0.0044 5 6 1.0 4.0 84 <4.80 7.4 7.3 8.0
4/99 2.9 <0.01 [ <0.01 | 1167 1500 0 0 5 8 0.4 1 104 7.3 7.3 7.9
5/99 2.8 <0.01 [ <0.01 | 1292 1600 0 0 5 7 3.9 12 81 7.1 7.3 8.1
6/99 2.9 <0.01 | <0.01 | 1852 3000 0 0 0.0198 | 0.0295 6 11 2.7 9 75 <4.80 7.1 7.7 8.3

®Not reported.




Table 2. Discharge M onitoring Report Data, January 1998-December 2000 — continued

Flow Total Residual Chloride Ammonia-N Copper CBOD-5 Fecal Coliform Color Toxicity Dissolved pH
(mg/d) Chlorine (mgll) (mgll) (mgll) (mgll) Bacteria (ADMI (Tugy) Oxygen (Std. Units)
(mgll) (#/100ml) Units) (mgll)
Mo. Mo. Daily | Mo. Daily | Mo. Wk. Mo. Daily | Mo. Wk. Mo. Wk. Daily
Date Avg. Avg. Max. [ Avg. M ax Avg. [ Avg. [ Avg. M ax Avg. | Avg. [ Avg. Avg. M ax M ax. Min. Min. M ax.
7/99 2.7 <0.01 [ <0.01 | 2265 3000 0.01 | 0.06 7 16 17 63 98 7.2 7.2 8.3
8/99 2.6 <0.01 [ <0.01 | 2203 2500 0.03 | 0.13 9 14 30 104 77 7.1 7.6 8.4
9/99 2.7 <0.01 | <0.01 | 2290 2750 0.05 | 0.23 | 0.0109 | 0.0114 4 6 4.3 6 75 <4.80 7.9 7.7 8.5
10/99 | 2.7 <0.01 [ <0.01 | 2432 2850 0 0 5 5.3 1 2 91 7.2 7.8 8.3
11799 | 20 <0.01 [ <0.01 | 2260 3050 0 0 11 14 2.6 6 52 7.3 8.0 8.4
12/99 |15 <0.01 [ <0.01 | 1456 2050 0 0 0.0061 | 0.0112 6 8 7.0 18 52 1.90 7.7 6.6 8.2
1/00 24 <0.01 [ <0.01 | 1353 2000 141 | 4.22 10 12.6 0 0 82 7.2 6.7 8.2
2/00 3.0 <0.01 [ <0.01 | 1584 2000 0 0 11 12 0.3 1 78 7.0 7.0 8.4
3/00 2.9 <0.01 [ <0.01 | 1703 2350 0 0 0.0147 | 0.0148 6 8 0.9 2 76 2.35 7.2 7.7 8.3
4/00 2.7 <0.01 [ <0.01 | 1418 1700 0 0 5 6 4.9 7 77 7.2 75 8.7
5/00 2.8 <0.01 [ <0.01 | 1548 2000 0 0 4 5 5.9 12 65 7.0 7.3 8.4
6/00 2.8 <0.01 [ <0.01 | 1837 2050 0 0 0.0149 | 0.0149 4 5 2.2 5 74 2.75 7.0 6.5 8.2
7/00 2.3 <0.01 [<0.01 | 1511 2450 0 0 3 3 5 12 98 7.0 6.3 8.2
8/00 2.6 <0.01 [ <0.01 | 1692 2200 0 0 3 3 25 6 61 7.1 7.4 8.3
9/00 1.6 <0.01 [ <0.01 | 1337 1900 0 0 0.0295 | 0.0295 2 3 2.8 4 47 1.81 7.6 6.1 8.5
10/00 | 2.1 <0.01 [<0.01 | 1211 1500 0 0 3 3 35 5 47 7.2 6.9 8.6
1100 | 1.9 <0.01 [ <0.01 | 1465 1900 0 0.03 3 3.66 25 5 75 7.8 8.1 8.7
12/00 |21 <0.01 | <0.01 | 1779 2750 0 0 0.0240 | 0.0317 4 5.66 0.8 3 89 <1.00 7.2 7.4 8.6




ENVIRONMENTAL MONITORING
L ake Cumberland
Water Quality

Monitoring of the lake environment is a condition of the KPDES permit. A study plan was
submitted by Jamestown and approved by the division prior to relocation of the outfall. The study plan
was revised in September 1994 based on the experience and findings of the first year of sampling. The
original study plan called for quarterly water, sediment, and fish tissue samples to be collected by
Jamestown at an upstream control station and several downstream stations and for the biological
community to be assessed in the vicinity of the discharge. Background conditions prior to the
discharge relocation to the lake were also assessed. The first revision of the study plan reduced fish
tissue and sediment sampling to annually, deleted phytoplankton sampling because the first year's
sampling turned up mostly dead cells descending from the photic zone, and re-evaluated water quality
sampling in the near- and far-field areas. From 1994 through 1996, the 7-foot (edge-of-ZID) samples
were collected by SCUBA diving in the late summer and fall when the most favorable lake conditions
were present (i.e. lower lake levels and better visibility). The most recent monitoring plan revision in
November 1996 eliminated the edge-of-ZID sampling requirement because of highly variable results
(see Kentucky Division of Water 1996, 1995). Jamestown again carried out quarterly (except winter)
far-field plume work for this reporting period.

Near-Field Sampling. Samples were taken by Jamestown at the edge of the mixing zone (70 ft) on the
dates shown in Table 3. Chloride concentrations in these samples ranged from 4 — 35 mg/l. These data
are consistent with findings of earlier surveys. They also are in line with predicted dilution at the edge
of the mixing zone. The number of dilutions at the edge of the mixing zone ranged from about 50 to
more than 1000, corresponding to chloride concentrations at 70 feet of 25 and 3 mg/l, respectively.
Model predictions used by the division to derive certain permit limits estimated 64 dilutions at the edge
of the mixing zone. However, the model estimates average dilutions along the centerline of the
effluent plume, which resultsin a very conservative prediction of dilution when applied to the plume as

a whole. Although the variability of the sampling results makes comparisons to model predictions
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difficult, the highest pollutant concentrations found in the lake generally appear to be consistent with
the predicted dilution.

Plume Surveys. Jamestown performed quarterly plume surveys in May (spring), September (late
summer), and October (fall) 1998-2000 at locations shown on Figure 4. Data for chloride from 1998
are presented in Table 4a and depicted graphically in Figures 5a, b, c. Spring, summer, and fall 1999
data are presented in Table 4b and Figures 6a, b, and c. Spring, summer, and fall 2000 data are
presented in Table 4c and Figures 7a, b, and c.

Chloride levels at and downstream of the diffuser were very low at al locations on al sampling dates.
The highest chloride concentration was 42 mg/l. Chloride concentrations of 14-15 mg/l were found in
the spring of 1998, fall of 1999 and all samples taken in 2000 at the furthest location from the diffuser.

Table3. Water Quality Data (mg/l) from Edge-of-Mixing Zone Sampling by
Town of Jamestown, 1998-2000
Date Constituent 70 feet from Diffuser
5/20/98 Chloride 5.0
Copper 0.003
9/14/98 Chloride 4
Copper 0.001
10/26/98 Chloride 7
Copper 0.003
5/11/99 Chloride 12.0
Copper <0.001
9/14/99 Chloride 25
Copper 0.001
10/12/99 Chloride 16.0
Copper 0.001
5/26/00 Chloride 35
Copper 0.001
9/27/00 Chloride 7.5
Copper 0.001
10/03/00 Chloride 18
Copper 0.001
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The quarterly water quality data are presented in Appendix C. Concentrations of metas were
consistent with values reported in the previous annual reports. Arsenic was never found above 0.011
mg/l. Copper, nickel and lead concentrations were al at very low or below detectable limits at al
locations. Lead was also found at very low levels or below detectable limits throughout the study
period. Mercury was always less than the detection limit of 0.0005 mg/I.

The division collected plume data in October 1998. Again, chloride concentrations were low,
ranging from 3 mg/l at 2000-3000 feet out from the diffuser to 15 mg/l about 250 feet out from the
diffuser (Table 5). Upstream control and downstream samples had low chloride levels (3-5 mg/l).
Copper was below detection limits (<0.001 mg/l) in al samples.
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Figures 5a, b, and c. Chloride Concentrations (mg/l) in Lake Cumberland at Depth of Effluent Plume,
Town of Jamestown Surveys, 1998.

Figure 5a
North Bank South Bank
734 MSL
May 20, 1998
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Figures 6a, b, and c. Chloride Concentrations (mg/l) in Lake Cumberland at Depth of Effluent
Plume, Town of Jamestown Surveysin 1999.
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Figures 7a, b, and c. Chloride Concentrations (mg/l) in Lake Cumberland at Depth of Effluent
Plume, Town of Jamestown Surveysin 2000.
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Fish Tissue

Fish tissue samples have been collected by Jamestown since the spring of 1993 by gill nets
placed at the depth of the diffuser and at a depth mid-way between the diffuser and the surface. The
upstream control station (Station 4) was located nearly five miles up the lake near the mouth of
Harmon Creek. Samples were also collected in the area of the diffuser (Station 2) and at a site located
about 4000 feet downstream of the diffuser (Station 3). Right side fillets were taken from predator fish
such as striper, catfish, and walleye to determine human consumption risk. The remaining portion of
the fish was used for whole body sample if the fish was of adequate size in order to determine
ecological risks. Whole body samples were used for forage fish such as alewives and shad for similar
purposes, and severa of these fish were composited into a single sample when the fish were small. The
division collected fish tissue samples in December 1996. Only right side fillets were used in the

anaysis.

All sites were fished until samples were obtained, but not for more than three nights. Because
some types of fish were not caught on all sample dates, the number of samples is not equal between
sites and dates. The following figures illustrate all fish tissue collected and analyzed to date, except
those species that were captured only on a single occasion. These data are presented in Appendix C.
When data are compared between graphs, it is important to keep in mind that individual graphs may be
on different scales. The values represented are the average concentrations of each parameter in
guestion or the average of composited samples of fish for each parameter. Many of the laboratory
analyses contained metal levels below detectable limits. In these instances, levels were plotted on the
following graphs at two-thirds of the detectable limits. These estimated values are marked above the
appropriate bar with an asterisk.

Walleye fillets

Data for walleye fillets are presented for each station below. The erratic nature of the plotted
data made drawing conclusions difficult. These data appeared to be random, with each parameter
fluctuating over time in no discernible pattern. There were no apparent differences in metal

concentrations between walleye fillets taken upstream or downstream from the diffuser. At Station 2,
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the highest level of arsenic was found in August 1993, at 7.1 mg/Kg. Copper levels were highest in
August 1995 at 1.74 mg/Kg with the remaining levels at < 1.0 mg/Kg. Lead was typically non-
detectable. The higher value seen at Station 2 in May 1993 resulted from an estimated value.
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10
8 - OArsenic
o —
X 6 WmCopper
? 4 - CLead
2 COMercury
0 ‘teem e Tl WmNickel

Mar- Apr- May- Aug- May- Aug- Dec-
93 93 93 93 95 95 96

Date Collected

Estimated values were calculated when the reported value of a contaminant was less than the
detectable limits. Because different laboratories with varying detectable limits were used throughout
the study, sometimes the estimated values were greater than detected values. Mercury concentrations
remained consistent throughout the reporting period from < 0.12 to 1.1 mg/Kg. Data from a Natural
Resource Defense Council (NRDC) report in 1998 found average mercury concentrations across the

nation to be 0.510 ppm in 1992.
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Walleye Fillet Station 4
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At these levels, concentrations expressed in mg/Kg and ppm are directly comparable. The
greatest average of composited walleye fillets was found in April 1993 at 0.63 mg/Kg of mercury. The
highest individual level of mercury was also found at that time at 1.1 mg/Kg. Nickel was found at a
level of 7.97 mg/Kg at Station 2 in May 1995. The rest of the nickel levels were below 1.0 mg/Kg. At
Station 3, the apparent rise in metal levels is a result of estimated values for all constituents except
mercury. Unfortunately, there were no data collected at this|ocation before the effluent was discharged
through the diffuser directly to the lake. Without this information, no reliable determination of a trend
can be made. Since constituents such as metals can vary from individual to individual, it is tenuous to
speculate on the meaning of the data. The results at Station 4 were similar to those of Station 2. All
parameter values were highly variable and showed no discernible trend. Arsenic levels were highest in
March 1993. Copper concentrations were highest in August 1996. The greatest levels of lead were in
May 1994. Mercury concentrations ranged from 0.13 mg/Kg in October 1994 to 1.08 mg/Kg in August
1996. Nickel levels were also stable; however, they were much higher in September 1997. While two
of the fillets in this sample had nickel concentrations of 3.0 mg/Kg or less, the remaining fillet had a
level of 27 mg/Kg.
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Striper fillets

Analysis of striper fillets indicated the same random pattern as walleye fillets. The
concentration of each individual metal rose and fell over time. The striper fillet data for al three
sampling locations are shown below. It should be noted that there were no stripers caught and
analyzed prior to the use of the pipeline. Without any data to compare pre-treatment conditions, it is
not possible to establish a cause and effect relationship. However, if there was an effect, a trend should
become evident. While the highest concentrations of metals were found in August 1995 at Station 2,
analyses on all dates indicated levels here were well below any regulated limits. Sampling performed
by the division in December 1996 indicated that levels were as low or lower than levels found in
August 1993. The remaining parameters were stable. Similar results were found at Station 4, where
copper levels were higher in August 1995 and August 1996. However, division data collected in
December 1996 showed that copper concentrations were at 1994 levels. Any trend appeared to be

lake-wide and not restricted to the Lily Creek or downstream areas.

The highest mercury concentration was found at Station 4 in March 1994 at an average of 0.69
mg/Kg. NRDC (1998) did not report any mercury data from 1992 on striped bass inhabiting freshwater.
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Catfish fillets

Data from channel catfish fillets were available only from Stations 2 and 4 because none were
collected at Station 3 throughout the study. Arsenic levels at both sites were always less than the
detectable limits. Copper levels were 1.0 mg/Kg or less over the study period. Lead concentrations
appeared highest in May 1994 at Station 4, but these values were estimated from below detectable
limits from each sample. The division found lead to be below the detectable limits of 0.22 mg/Kg in
1996. The highest mercury value found was at Station 4 in May 1994 (0.39 mg/Kg). NRDC reported
(1998) average channel catfish mercury levels across the nation were 0.09 ppm in 1992. The division
found mercury concentrations in these fish of 0.093 and 0.088 mg/Kg at Lily Creek and Conley
Bottom, respectively, and 0.18 mg/Kg at Harmon Creek, in 1996. Nickel concentrations were all
below detectable limits. Similar to the striper data, there were no data collected from either station
prior to the utilization of the pipeline. Direct comparison of division data taken in December 1996

from both stations indicated that there was no substantial difference in the remaining parameters.
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Catfish Fillet Station 4
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Walleye whole body

In order to determine if contaminants were accumulating within predatory fish in areas other
than the edible portion, whole body analyses were conducted. Evidence of increased concentrations of
metals in the whole body component of fish taken at Lily Creek or at the downstream station could
indicate the diffuser had had an ecological impact. Presented below are the whole body analyses of
walleye caught at each station. Metal concentrations remained low and relatively stable throughout the
study. Copper concentrations were higher in May 1995 at Station 3 (14.5 mg/Kg) and in August 1995
at Stations 2 and 4 (25.4 and 26.4 mg/K g, respectively). Since this pattern was seen at al sites, it was
unlikely that the cause was the pipeline. In August 1996 at Station 4, copper levels decreased over 50

percent from the previous year to 9.6 mg/Kg.
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Walleye Whole Body Station 4
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Striper whole body

The results from striper whole body analyses mirror those found in walleye. The majority of
metals investigated showed little or no fluctuation over time. Copper levels rose in August 1995 at
each station. Moderate increases were noted at Station 2 and 3. Copper concentrations were much
higher (24.6 mg/Kg) at Station 4. August 1996 results from Station 3 and 4 aso indicated elevated
copper levels (27.0 and 23.6 mg/Kg, respectively). There were no data available from Station 2 in
1996. Again, this increase was observed at all stations, both upstream and downstream from the

diffuser.
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Striper Whole Body Station 3
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Longnose gar whole body

The data from the longnose gar whole body analyses are not as extensive as those previously
discussed. At Station 2, gar were only captured on three occasions (see below). Gar were collected a
single time at Station 3 (data not illustrated). None of these collections contained more than one fish.
Results from surveys at Station 4 are presented below. These numbers compare closely to those from

the other predatory fish analyses seen above. Higher copper concentrations were seen in May 1995 and

1996.
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Catfish whole body

Fewer channel catfish were caught than any of the predatory species analyzed for whole body
metal concentration. Catfish whole body data collected at Station 2 are available only for October
1994. All values found were reported to be less than the detectable limits. At Station 4, arsenic, lead
and nickel were found to be lower than detectable limits (see figure below). Copper concentrations
were 1.0 mg/Kg or less and mercury levels were 0.29 mg/Kg or less. Datafrom 1998 are from asingle

individual. The apparent risein arsenic concentrations is the result of an estimated level.
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Alewife whole body

Alewives are a planktivorous species that form a food base for larger predators. Metal
concentrations for alewives from Stations 2, 3 and 4 are presented below. Copper levels were highest at
Station 2 in August 1995 (37 mg/Kg). Lead concentrations at Station 2 were highest in August 1996 at
1.2 mg/Kg. Mercury levels were consistently under 0.3 mg/Kg, and arsenic levels remained below
detectable limits at all stations. Except for May 1995, nickel was below detectable limits. On that
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date, nickel was found at 0.91, 2.8 and 1.87 mg/Kg at Stations 2, 3 and 4, respectively. There were no

detectabl e trends over time.
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Alewives Whole Body Station 4
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Shad whol e body

Shad are also a planktivorous species that form a food base for larger predators. Metal
concentrations for shad from Stations 2, 3 and 4 are presented below. Estimated values were used
since arsenic and mercury concentrations at Station 2 were aways below detectable limits. Average
copper levels ranged from < 1.0 mg/Kg, in August 1994 to 1.4 mg/Kg found in May 1993. Lead and
nickel levels were above detectable limits only in August 1995 (0.34 and 1.3 mg/Kg, respectively).
Data from September 1998 are all estimates. At Station 3, arsenic was always below detectable limits.
Copper and lead were highest in August 1996 at 7.7 and 1.55 mg/K g, respectively. Mercury was found
above detectable limits only in August 1996 at 0.54 mg/Kg. Average nickel levels were highest in
August 1995 at 1.46 mg/Kg. Arsenic was above detectable limits at Station 4 at 0.37 mg/Kg only in
April 1993. Copper was highly variable at this site and ranged from 0.7 mg/Kg in October 1993 to
over 35 mg/Kg in April 1993. Lead levels were from < 0.5 mg/Kg in October 1993 to 3.6 mg/Kg in
August 1995. Mercury was typically below detectable limits. It was found twice above detectable
limits in April 1993 at 0.44 mg/Kg and in August 1996 at 0.79 mg/Kg. Nickel was usualy below
detectable limits, with the highest average concentration of 5.3 mg/Kg (April 1993).
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Discussion and follow-up study

As stated in previous reports, there were no apparent differences in tissue concentrationsin fish
from upstream and downstream sites. Jamestown’s data show mercury was present in high
concentrations (between 0.5 and 1.0 mg/Kg) in severa fish both at the control site and below the
diffuser. One whole body sample of a striper exceeded 3.0 mg/Kg, and one whole body gar sample
was near 1 mg/kg. Although al but one sample of sport fish were less than 1.0 mg/Kg, several were
greater than 0.5 mg/Kg. However, there was no pattern to the location of fish with elevated mercury
concentrations — they occurred both up- and downstream of the diffuser. Relatively high levels of
mercury in fish also were detected in previous sampling by both the division and Jamestown in areas
throughout the lake (Kentucky Division of Water, 1996, 1995, 1994a, 1992a) but the analyses of the
treated wastewater indicates that the RCRWWTP discharge is not the source of the mercury. In
December 1996, the division conducted a survey throughout the lake of sport and rough fish to better
understand the distribution of mercury in fish tissue. The results of that survey were presented
previously (Division of Water, 1999). Mercury concentrations in the tissue of the four species

analyzed were randomly scattered. No trends were evident by species or location.

Previously, the division compared fish tissue concentrations to Food and Drug Administration
action levels (1.0 mg/Kg for mercury) in order to issue fish consumption advisories. Fish tissue data
presented in this report, as well as data from other areas of the state, were evaluated using a new risk-
based, tiered approach. In April 2000, the Department for Public Health, the Department for
Environmental Protection, and the Department of Fish and Wildlife Resources issued a statewide fish
consumption advisory for women of child bearing age and children under six years of age to not

consume more than one meal per week of fish.

Sediment

Data from sediment sampling by Jamestown at three sites from 1993 to 2000 are presented in
Table 6. Sediment copper levels fluctuated over the entire study period at all sites. There is no
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evidence of sustained elevated copper or other metal levelsin the sediments near the diffuser (Site 2) or
400 feet downstream of the diffuser (Site 3) compared to the upstream control site (Site 1). Except for
the final sample set in September 1997, there was a general increase in sediment copper concentrations
from 1993 to 1996 from about 20 ppm to slightly more than 30 ppm. However, this was true for all
sites and cannot be attributed to the discharge. The mean concentration of copper in Kentucky aguatic
sedimentsis 34 ppm (Kentucky Division of Water, 2001). The mean concentration in 63 Illinois lakes
was 41 ppm (Kelly et al., 1981). The authors also state that that concentration is comparable to means
for other lakes, including Lake Erie. There was a dramatic reduction in arsenic, copper, nickel and lead
concentrations in September 1997 that cannot be fully explained at this time.  One possible
explanation is that two floods occurred in December 1996 and March 1997 that may have flushed

existing and deposited new sediments. This apparent decline appears to be continuing.

Table 6. Results from Jamestown Sediment Analyses from L ake Cumberland, 1993-2000.

3/3/93 Arsenic | Copper | Nickel | Lead | Mercury 3/30/93 Arsenic | Copper | Nickel | Lead | Mercury
mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg

Site1Rep 1| 11.80 18.6 42.9 15.0 0.12 Site1Rep1l | 259 25.0 51.8 23.7 <0.05

Site 1Rep2 | 7.67 19.5 45.6 16.1 0.09 Site 1Rep2 | 3.82 25.2 66.0 | 24.2 0.05

Site 1 Rep 3 | 11.80 18.0 48.9 14.6 0.12 Site1Rep3 | 3.74 36.7 73.9 27.2 <0.05

Site 2 Rep 1 | 10.10 19.7 46.7 7.83 0.12 Site2Rep 1| 3.21 26.9 71.5 24.9 <0.05

Site 2 Rep 2 | 10.00 21.7 52.9 17.8 0.14 Site2 Rep 2 | 14.30 23.6 46.7 23.6 0.05

Site2 Rep 3 | 3.69 22.8 53.1 | 20.6 0.13 Site 2 Rep 3 | 13.20 24.9 58.6 | 24.9 <0.05

Site 3 4.78 8.9 19.7 7.9 0.03 Site3Repl | 3.34 22.0 63.5 22.4 <0.05

Site 3Rep 2 | 15.60 23.7 619 | 264 0.06

Site3Rep 3 | 3.97 196 | <1.25 | 20.3 0.05

5/11/93 Arsenic | Copper | Nickel | Lead | Mercury 8/8/93 Arsenic | Copper | Nickel | Lead | Mercury
mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg

Sitel1Rep1l| 3.71 21.2 42.6 19.3 0.05 Site1Rep1 | 0.88 21.7 46.3 28.2 0.09

Site 1 Rep 2 | <1.25 245 47.2 20.8 0.07 Site1Rep2 | 1.64 33.3 56.6 28.2 0.11

Site1Rep 3| 3.22 195 38.5 17.9 0.03 Site1Rep3 | 0.78 32.9 52.0 26.5 0.07

Site2Repl | 7.61 23.1 576 | 20.8 0.07 Site2Rep 1l | 1.25 34.3 59.3 | 26.9 0.07

Site 2 Rep 2 | 10.90 21.7 54.0 195 0.05 Site2Rep2 | 1.05 25.9 57.9 22.8 0.09

Site2Rep 3 | 3.29 14.5 51.8 12.8 0.04 Site2Rep 3| 1.11 35.6 57.8 14.2 0.11

Site3Rep 1| 4.92 191 40.1 17.0 0.05 Site3Rep 1l | 2.05 35.0 59.7 28.6 0.13

Site 3Rep2 | 5.22 19.3 40.6 | 20.8 0.06 Site 3Rep2 | 0.88 34.3 60.2 | 27.1 0.11

Site3Rep 3| 5.21 22.1 44.7 22.2 0.05 Site 3Rep 3 | 1.47 33.0 54.0 24.6 0.15

3/16/94 Arsenic | Copper | Nickel | Lead | Mercury 5/17/94 Arsenic | Copper | Nickel | Lead | Mercury
mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg

Site1Rep 1 | 3.52 36.1 59.0 | 245 0.03 Site 1 Rep 1 | 16.40 26.8 53.8 | 28.1 0.12

Site1Rep2 | 2.06 25.0 60.0 21.0 0.04 Site1Rep 2 | 15.70 25.4 49.6 26.6 0.10

Site 1 Rep 3 | <1.25 255 60.0 23.1 0.07 Site 1 Rep 3 | 11.20 23.1 41.3 16.6 0.11
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Site2 Rep 1| <1.25 235 58,5 | 159 0.08 | Site2Repl1l | 11.90 37.3 60.5 | 534 0.11
Site 2 Rep 2 | <1.25 24.3 49.0 | 231 0.07 | Site2Rep2 | 14.70 28.5 61.3 | 19.9 0.10
Site 2 Rep 3 | <1.25 275 58.4 | 22.2 0.10 | Site2Rep3 | 17.10 32.8 65.7 | 24.0 0.13
Site3Rep 1| 0.22 31.0 48,5 | 28.4 0.08 | Site3Rep1l | 15.30 26.5 46.7 | 19.7 0.14
Site 3Rep 2 | <1.25 27.3 48.7 | 21.9 0.12 | Site3Rep2 | 16.00 27.8 54.9 | 20.8 0.15
Site 3Rep 3 | <1.25 23.0 48,5 | 16.8 0.08 | Site3Rep 3 | 88.90 29.8 63.2 | 26.5 0.17
9/16/94 Arsenic | Copper | Nickel | Lead | Mercury 5/10/95 Arsenic | Copper | Nickel | Lead | Mercury
mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg
Site1Rep 1| 0.37 25.1 43.3 | 23.3 | <0.029 | Site1Rep1 | 14.17 | 34.84 | 66.96 | 21.52 | <0.608
Site1Rep2 | 2.02 22.9 499 | 20.3 | <0.029 | Site1Rep?2 | 14.00 | 34.11 | 64.35 | 22.49 | <0.330
Site 1 Rep3 | 3.33 22.7 10.8 | 19.9 | <0.029 | Site 1 Rep 3 | 10.97 | 32.27 | 75.34 | 24.20 | <0.485
Site2Rep 1| 222 20.5 43.1 | 17.6 | <0.029 | Site2Rep1 | 24.33 | 34.20 | 74.69 | 18.88 | <0.485
Site2 Rep2 | 7.45 21.7 52.1 | 17.7 | <0.029 | Site2Rep2 | 8.17 30.23 | 63.72 | 21.10 | <0.584
Site2 Rep3 | 1.75 20.5 41.8 | 16.6 | <0.029 | Site2 Rep3 | 10.91 | 32.39 | 60.48 | 18.51 | <0.462
Site3Rep 1| 2.13 21.9 40.4 | 21.0 | <0.029 | Site3Rep1 | 12.82 | 34.88 | 65.43 | 19.82 | <0.690
Site3Rep2 | 6.56 26.5 415 | 22.0 | <0.029 | Site3Rep2 | 13.33 | 35.26 | 57.52 | 25.81 | <0.614
Site3Rep 3| 2.64 20.7 40.8 | 17.3 | <0.029 | Site 3Rep3 | 11.73 | 35.01 | 57.03 | 23.46 | <0.526
8/30/95 Arsenic | Copper | Nickel | Lead | Mercury 5/13/96 Arsenic | Copper | Nickel | Lead | Mercury
mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg
Site1Rep 1| 15.89 | 33.21 | 55.63 | 22.12 | <0.733 | Site 1 Rep1 | 29.56 | 36.50 | 56.89 | 21.07 | <0.51
Site1Rep2 | 14.72 | 33.25 | 60.63 | 22.80 | <0.652 | Site 1 Rep2 | 24.20 | 35.54 | 50.96 | 27.17 | <0.30
Site 1Rep 3| 14.94 | 33.52 | 61.02 | 20.22 | <0.699 | Site 1 Rep 3 | 22.40 | 36.23 | 51.69 | 21.93 | <0.64
Site2Rep 1| 18.10 | 32.47 | 61.19 | 18.89 | <0.892 | Site2Rep 1 | 23.67 | 36.16 | 59.17 | 19.07 | <0.66
Site2 Rep2 | 16.63 | 31.74 | 58.12 | 17.59 | <0.815 | Site 2 Rep2 | 19.18 | 34.65 | 48.72 | 27.22 | <0.43
Site2 Rep3 | 15.78 | 31.90 | 59.38 | 18.83 | <0.673 | Site2Rep 3 | 26.35 | 37.75 | 55.97 | 15.10 | <1.03
Site3Rep 1| 16.37 | 32.92 | 61.00 | 21.76 | <0.655 | Site 3Rep1 | 23.15 | 36.68 | 51.95 | 18.23 | <0.81
Site3Rep2 | 15.71 | 31.74 | 57.26 | 19.31 | <0.620 | Site 3Rep2 | 19.91 | 35.65 | 45.81 | 26.00 | <0.30
Site 3Rep 3| 21.29 | 31.64 | 60.06 | 23.12 | <0.736 | Site 3Rep 3 | 23.55 | 35.83 | 43.88 | 20.05 | <0.41
8/12/96 Arsenic | Copper | Nickel | Lead | Mercury 9/9/97 Arsenic | Copper | Nickel | Lead | Mercury
mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg
Site1Rep 1| 18.81 | 31.80 | 62.45 | 22.74 | <0.63 | Site1Rep1 | 4.70 12.80 | 24.10 | 10.60 | 0.063
Site1Rep2 | 26.16 | 32.42 | 66.21 | 24.11 | <0.59 | SitelRep2 | 4.85 15.00 | 29.10 | 12.50 | 0.086
Site 1Rep3 | 19.98 | 34.18 | 62.31 | 29.97 | <0.69 | Site1Rep3 | 7.78 14.48 | 10.80 | 12.60 | 0.081
Site2Rep 1| 22.83 | 33.27 | 62.72 | 32.36 | <0.62 | Site2Rep1 | 4.93 14.00 | 30.70 | 12.10 | 0.076
Site2 Rep2 | 23.35 | 31.64 | 61.46 | 29.09 | <0.62 | Site2Rep2 | 5.30 16.50 | 31.50 | 12.30 | 0.064
Site2 Rep3 | 25.99 | 32.50 | 66.12 | 30.26 | <0.67 | Site2Rep3 | 6.74 12.70 | 21.10 | 9.70 0.093
Site3Rep 1| 20.88 | 32.71 | 54.71 | 23.94 | <0.66 | Site3Rep1 | 8.02 12.20 | 21.60 | 9.74 0.061
Site3Rep2 | 23.27 | 32.31 | 52.50 | 30.23 | <0.56 | Site3Rep2 | 7.90 18.10 | 30.50 | 16.80 | 0.087
Site 3Rep 3| 20.16 | 30.99 | 52.96 | 28.01 | <0.48 | Site3Rep3 | 5.21 15.20 | 23.70 | 14.80 | 0.060
9/14/98 Arsenic | Copper | Nickel | Lead | Mercury 9/14/99 Arsenic | Copper | Nickel | Lead | Mercury
mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg
Site1Rep1l| 9.83 6.21 | 12.50 | 5.95 0.021 | SitelRepl1l | 2.18 8.47 | 15.30 | 9.28 0.022
Site1Rep2 | 9.32 5.38 | 11.60 | 5.16 0.022 | SitelRep2 | 259 9.24 | 17.40 | 8.92 0.021
Site 1 Rep 3 | 10.30 5.35 | 10.90 | 5.45 0.018 | Sitel1Rep3 | 2.34 8.73 | 16.80 | 8.28 0.022
Site2 Rep 1| 12.30 | 10.30 | 17.20 | 8.79 0.024 |Site2Repl | 1.40 751 | 1430 | 7.82 0.014
Site2Rep2 | 9.61 12.60 | 22.30 | 8.96 0.035 | Site2Rep2 | 1.40 10.70 | 16.40 | 10.70 | 0.014




Site2 Rep3 | 10.80 | 10.90 | 16.30 | 7.81 0.031 |Site2Rep3 | 1.81 7.37 | 14.10 | 7.07 0.011
Site3Rep 1 9.78 291 6.31 1.89 0.028 | Site3Rep 1 1.89 7.66 14.60 | 7.56 0.012
Site 3Rep 2 | 12.80 6.64 | 1540 | 6.13 | 0.029 |Site3Rep2 | 1.39 9.04 | 15.80 | 9.29 0.016
Site 3Rep 3 | 10.10 10.80 | 21.00 | 6.51 0.026 | Site 3Rep 3 1.81 8.55 16.10 | 8.20 0.016
9/27/00 Arsenic | Copper | Nickel | Lead |Mercury
mg/Kg | mg/Kg | mg/Kg | mg/Kg |mg/Kg
Sitel1Repl | 3.72 6.97 | 1450 | 7.70 | 0.032
Site 1 Rep 2 4.76 7.07 1460 | 7.68 0.030
Site 1Rep 3 | 4.06 8.92 | 1450 | 8.77 0.029
Site2Rep 1 3.95 8.96 16.30 | 9.17 0.028
Site2 Rep2 | 3.53 7.22 | 16.00 | 7.83 | 0.027
Site 2 Rep 3 4.33 8.96 15.90 | 9.17 0.028
Site3Rep 1 | 3.77 7.30 | 15.60 | 8.12 0.029
Site 3Rep 2 3.10 6.45 14.70 | 6.85 0.025
Site 3Rep 3 | 3.09 7.62 | 1540 | 8.79 | 0.030
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CONCLUSIONS

This is the fifth report on environmental monitoring and operations at the Russell County
Regiona Wastewater Treatment Plant (RCRWWTP) following an expansion and upgrade of treatment
facilities and relocation of the discharge to Lake Cumberland in April 1993. Most regulatory
requirements were met during the reporting period (January 1998 - December 2000). The most
significant problem during this period was the deterioration of a portion of the dedicated polyurethane
pipe from Union Underwear to the RCRWWTP, which resulted in a release of wastewater to Lily
Creek in August 1999. An Agreed Order was signed and the affected portion of the line was replaced.
Discharge monitoring data submitted by Jamestown and inspections conducted by the division
indicated that the facility operated satisfactorily. Permit limits for chloride, copper, and whole effluent
toxicity were met in all samples. However, chloride loading from Union Underwear to the
RCRWWTP was higher in this reporting period than in past years and exceeded pretreatment limits for
several months in the latter half of 1999.

In Lake Cumberland, chronic criteria for chloride and copper were met within a very short
distance of the pipe. Sampling conducted by Jamestown and the division showed chloride
concentrations in the lake less than 40 mg/l at the edge of the mixing zone (70 feet from the ports) and
also at transects further down-lake from the diffuser. As has been found in previous environmental
monitoring, the highest concentrations of chloride in water were found in athin layer (usually less than
one meter thick) during thermally stratified lake conditions. Copper concentrations were well below

water quality criteriaand less than in previous years.

This and other studies have found mercury levels in fish to be relatively high in several areas of
the lake, but the RCRWWTP is not the source of the mercury. Atmospheric deposition is widely
believed to be the source of mercury in agquatic environments. Sediment sampling again did not

indicate problems stemming from the |ake discharge.
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SAMPLING INSPECTIONS AND BIOMONITORING RESULTS
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