September 8, 1997

Mr. Dave Leist

Kentucky Division of Water

Kentucky Natural Resources and
Environmenetal Protection Cabinet

14 Reilly Road ‘

Frankfort, Kentucky 40601

Dear Dave,

Enclosed are copies of the EPA approved TMDLs for Floyd’s Fork
and its tributaries (a dissolved oxygen TMDL} and for Chenoweth
Run (a Phase I total phosphorus TMDL) . Please keep these
approvals in your TMDL administrative record.

If there are any questions, please contact Virginia Buff at (404}
562-9262.

Sincerely yours,
U quici Buff/

Virgifiia Buff, Environmental Engineer
Technical Support Section |



DEVELOPMENT OF AN ULTIMATE OXYGEN DEMAND (UOD) TMDL FOR FLOYD’S
FORK AND ITS TRIRUTARIES

Problem Definition

Floyd’s Fork drains 284 square miles of land, primarily in
Oldham,” Jefferson, and Bullitt Counties in Kentucky. Major
tributaries are Curry’s Fork, Chenoweth Runs {(upper and lower),
Long Run, Pope Lick, Cane Run, Cedar Creek, and Brooks Run.
Floyd’s Fork was placed on the 1990, 1992, and 1994 303(d) lists
as a water body not meeting water quality uses. Specifically,
the 1994 303(d) 1list identified Floyd’s Fork as not meeting
warmwater aquatic life use for 13.0 miles in water segments
K¥5140102-007, -011, and -014. Measurements and observations in
1591 demonstrated that approximately 13 miles of Floyd’'s Fork
(primarily below the Oldham/Shelby County line) did not meet
Kentucky’s criteria for dissolved oxygen, which stipulates that
the daily average D.0O. cannot be lessg than 5.0 mg/l, with no
ingtantaneous levelg below 4.0 mg/l. Other areas of Floyd’s Fork
also exhibit problems, mostly with algal blooms in quiescent
pools, but are not as severe as the targeted 13 miles.
Contributing to the D.O. problem in the main stem of Floyd’'s Fork
is the fact that stream slopes here are moderate to nearly flat.
Low slope streams do not have a high capacity to asgimilate
wastewater discharge.

The natural 7Q10 of Floyd’s Fork is 0 cfs. Water flows in the
stream vary due to water withdrawals and varying volumes of
‘wastewater discharge from approximately 60 package plants
discharging to Floyd’s Fork or its tributaries. During low flow
events, D.O. violations occur below lower Chenoweth Run, Cedar
Creek, and Brooks Run due to the input of wastewater effluent.

Endpoint Identification

|
The pollutants affecting the D.0. in the river are oxygen %
demanding substances that are measured as carbonaceous !
biochemical oxygen demand (CBOD) and nitrogenous biochemical :
oxygen demand (NBOD). Generally, in KPDES permits the NBOD isg

represented and measured as NH3-N. These are the pollutants of

concern and the pollutants for which this TMDL will be developed.

For a point source dominated stream such asg Floyd’s Fork, the
critical time period or time of concern is during summer months
(i.e. May - October) when temperatures are highest (yielding low
D.0. saturation concentrations) and stream flows are lowest
(ylelding low dilution of the wastewater). This is supported by
the desk-top model run predictions and the intensive water
quality monitoring data that indicate D.O. violations occur
during summer months.

Source Analvsgis

An analysis of wastewater discharges was performed simulating



existing conditions with numerous package plants discharging to
Floyd’s Fork and its tributaries. Headwater 7Q10 flows were
determined to be 0 cfs. Effluent quality was characterized with
temperature set at 77 F, while CBOD5 and NH3-N were based on
current permitted concentrations. In-stream flows were based on
measured flows at USGS stations or as measured by the sampling
survey ‘during low-flow events.

A second analysis evaluated elimination of most package plants
and connection to regional advanced treatment facilities. Where
regionalization ig not feasible, existing package plants were
evaluated for their impacts on water guality.

Several model runs were made at various upstream flows. The
modeling showed that in-stream dissolved oxygen was lowest when
Stream flows approached low-flow conditions of 0 cfs.

Linkage of Endpoints and Sources

QUAL2EU is a one-dimensional, steady state dissolved oxygen
model, and was used to develop a model of the Floyd’s Fork basin.
The model was run under the scenarios detailed above to determine
the level of treatment required to protect water quality. Under
existing conditions, model runs predicted that D.0O. sags below
the D.0. standard would occur at several locations downstream of
the dischargers. The regionalization alternative predicted no
D.0. violations and is the basis for the dissolved oxygen TMDL.

Allocation of Responsibility

The TMDL for oxXygen-consuming wastes in Floyd’s Fork was
developed from the regionalization alternative. The attached
table specifies the loads and concentrations for each discharging
facility. The following summarizes the wasteload allocation, the
load allocation and the margin of safety that are elements of a
TMDL.

Wasteload Allocation:

CBOD5: 1691.61 1lbs/day

NH3-N: 385.40 lbs/day

The loadings (lbs/day) are based on a simple conversion of the
QUAL2ZE model concentration (mg/l) inputs multiplied by the
wastewater treatment (WWTP) plant size (MGD). Thus, as WWIP’s are
in need of expansions the model runs will be revisited and an
increase in loading (1bs/day) could be approved. A revision to
the TMDL will be prepared, as necessary.

Load Allocation (Background stream loading) :

The critical period for in-stream D.O. concentrations is during
low-flow events. For Floyd’'s Fork the 7010 (low flow event) isg 0



cfs. Model runs with higher flows were conducted which showed
that the in-stream dissolved oxygen concentration was not as
depressed as during low-flow events. Thus the load allocation
for Floyd’s Fork during low flow events is: :

CBOD5 : 0 lbs/day
NH3-N 0 lbs/day

Margin of Safety (MOS)

The MOS for this TMDL is implicit because of the conservative
temperature (77 F) and conservative fiow (7Q10 = 0 cfs) used in
the model.

Total Maximum Daily Load:

1691.61 lbs/day + 385.40 lbs/day
+ 0 lbs/day + 0 lbs/day
2077.01 lbs/day

Ultimate Oxygen Demand (UOD)

i

The desk top model developed for Floyd’s Fork predictg that a
total maximum daily load of 2077.01 1bs/day of UOD during
critical conditions (7010 = 0 cfs) will yield in-stream dissolved
oxygen concentrations above the D.O. standard of 5 mg/l.

In light of the extremely limited assimilative capacity for
oxygemn-consuming wastes in Floyd‘’s Fork and its tributariesg,
several recommendations have been made to implement this TMDL:

1. Restrict water withdrawals in Floyd’s Fork such that
withdrawals are not allowed when flow in Floyd’s Fork is
2 cfs or less.

2. No new package wastewater treatment plants will be
approved on the main stem of Floyd’s Fork in Jefferson
or Bullitt Counties. A regional advanced treatment plant
that eliminates existing package plants could be
approved.

3. No new wastewater facilities will be approved on lower
Chenoweth Run, upper Chenoweth Run, Cedar Creek and
Brooks Run. '

4. Expansions of existing facilities will be examined on a
case-by-case basis.



Breakdown of Wasteload Allocation

Facility Degign
Flow
(MGD)

LaGrange .775

Green Valley .030

Lakewood Valley .100
Centerfield Elem. .010
Lockwood Estates .045
Country Village .060

MSD Regional Fac.* 4.0

Whitney Young- .04

Southfield 002
Training

I1-64 Rest Area 003

Jeffersontown#* 4.0

Oaks MHP .026

MSD Cedar Creek 2.5

Overdale Elem. .01
Bullitt Hills .35
Maryville #1 .23
Camp Shantituck 01
L&N Golf Club .005
Brooks Elem. .01
Interstate Fac. .035
Maryville #2 .32

Briarwood Village .125
Hunters Hollow .24

Maryville #3 .148

CBOD NH3-N
Limit Limit

(mg/1) (mg/1)
20 4
30 4
10 4
30 20
25 4
30 4
10 2
30 4
30 4
30 4
20 4
30 4
10 4
30 4
25 4
15 4
30 20
30 4
30 4
30 4
15 4
15 4
15 4
15 4

CBCD
Load
(1b/day)
129.35
7.51
8.35
2.50
9.39
15.02
333.8
10.01

.50

.75
667.6

6.51
208.63

2.5
73.02

28.79

1.25

2.50

40.06
15.65
30.04

18.53

NH3-N
Load
(1b/day)

1 25.87

1.00

3.34

66.76

.067

.10
133.52
.87
83.45
.33

11.68

.17

.33

10.68



Cherrywood Apts
Ash Avenue
Friendship Manor
Chenoweth Hills
Lake of the Woods
Idlewood
Fern Creek Sewer
Cedar Lake Park
Birchwood Sub.
Cedar Heights MHP
Farmgate
Gaiﬁsborough
Zelma Fields
Beulah Land Estates
McNeely Lake Bypass
Pleasant Valley

Apple Valley Sub.
The Pines

Jefferson Square Dev.

Maple Grove

Larkgrove

. 007

.300 .~
.080"
.200
.044
.600
.020
.200
.250
.031
.150
.090
.125
- 150
.225
.200
.200
.120
.205

. 120



Willowbrook .12 10 2 10.01 2.00

Maryville #4 .45 10 2 37.55 7.51
Hebron Jr High .02 30 4 5.01 .67
Big Valley MHP .075 20 4 12.52 2.5

Lake Columbia .012 30 4 3.00 .4

Estates : ‘

Total 13.751 | 1691.61 385,40

*These facilities will have a Total Phosphorus limit of 1 mg/1
placed in their KPDES permits for control of algal production in-
Stream.

FACILITIES TO BE ELTMINATED WHEN SEWERS
BECOME AVAILABLE

Facility Design Flow
(MGD)
Starview Estates .1
Berrytown . 075
Florida Steel .001
'Middle Industrial .160
Beckley Woods .47
Polo Fields .11
English Station .033
Copperfield .16
Ashmoor Woods .03
Cross Creek .27
Running Creek ' .11
Tucker Station . .06
Women’s Prison .065
Crestwood Elem .015
Maple Springs Apts . 025

Thornhill MHP . 002



Public Availability

The Floyd’s Fork Report dated December 1991 was mailed to
affected wastewater treatment plant owners, local governments,
interested citizens and envirommental groups for their input and
comments. Comments were addressged appropriately.

Approval

This TMDL is hereby approved as meeting the requirements of
Section 303(d) of the Clean Water Act. !

YVir Gerea Sl €37-77

Virgifrfia Buff

Technical Review -
I, AT s

Greenfield
chnical Apprgver

49-4-91 L N Reo %T?

Date Rodert/§. McGhee, Director
Water nagement Division
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INTRODUCTION

Floyds Fork begins in Oldham County and flows 67 miles through
Jefferson and Bullitt Counties to its confluence with the Salt
River. A small portion of Shelby and Spencer counties also drain
into this watershed. Within its drainage basin are areas that are
experiencing rapid growi;.h and development. Only a small part of the
watershed is served by a centralized sgewage disposal system.
Instead, package sewage treatment systems-have beén inétalled to
meet the wastewater needs of individual developments. In addition
to problems caused by package wastewater plants, known water
withdrawals are having water ¢uality impacts during low-flow
conditions.

For geveral years the Division of Water (Division) has been
notifying county governments and developers of problems occurring
in the basin. Wastewater treatment plant proposals have been
denied in some areas, while requests for expansions of existing
facilities are carefully conszidered. Both approvals and denlals are
bvased on provigions contained in Kentucky Water Quality
Regulations, Title 401, Chapters 5:005, Section 7(3) and 5:055,
Section 2(3). County governments are being wurged to formulate
regional wastewater plans and eliminate the proliferation of
package facilities. Oldham and Jefferson counties are proceeding
with these activities, while Bullitt County has vet to begin this
procegs. These counties have been notified that future development
will need regional wastewater facilities. Water withdrawal
facilities are being issued permits that will allow withdrawal only

1




when adequate streamflow is present. These facilities will need on-

gite storage or other sources to meet their water needs during low-
flow conditions During this study, a previocusly unknown withdrawal
for a tree nursery was discovered. Steps are underway to bring this
facility into compliance with Kentucky regulations.

From July 24 through 27, 1991, the Division conducted a water
gquality survey of Floyds Fork. The purpose was primarily to
determine dissolved oxygen and streamflow levels in Floyds Fork
during hot summertime weather conditions and low streamf lows.
These are the conditions when a stream is most stressed. This

report presents the results of the study.

DESCRIPTICON CF STUDY ARERQ

Floyds Fork drains 284 square miles of land, primarily
in ©Qldham, Jefferson, and Bullitt Counties (Figure 1). Short
sections of tributary streams also drain small areas of
Henrv, Shelby, and Spencer counties, and a section of
Floyds Fork forms  part of the county boundary  between
Oldham and Shelby counties. Major tributaries are Curry's
Fork, Chenoweth  Runs (upper and lower), Long Run, Pope Lick,
Carie Run, Cedar Creek, and Brooks Run. There are 65 discharge
outfalls in the basin serving schools, amall industries,
subdivisions, mcbile home parks, and the cities of LaGrange,
Jeffersontown, and Hillview (Figure 1)}. Five wastewater facilities

above McNeely Lake in Jefferson County discharge to a




FIGURE 1. PFLOYDS FORK BASIN
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combined outfall below the lake. There are four known withdrawals

within close proximity to each other in Jefferson County and one
withdrawal 1in Oldham County. Locations of the outfalis and
withdrawals are noted on Figure I and described in Tables I and 2.
Stream slopes are moderate to nearly flat on the mainstem of
Floyds Fork, which is characterized by short riffles between long,,
sluggish pools. Low slope streams such as Floyds Fork do not have a
high capacity to agsimilate wastewater discharges. Water in pools
becomes mnearly stagnant, especially in conditions of low flow,
Pools in nutrient-rich waters can then become covered with thick
growths of algae, creating elevated levels of dissolved oxygen
during the day and low levels at night. Slopes on tributaries are
muich steeper, which keeps water flowing quickly and provides
substantial reaeration. Streams with steep slopes are much better
able to accept wastewater discharges without experiencing water

guality problems.




TABLE 1. WASTEWATER FACILITIES IN THE FLOYDS FORK BASIN

NAME

PERSIMMON RIDGE

DESIGN FLOW

0.

(MGD)

01300

STREAM NAME

FLOYDS FORK

(FLOW USED FOR GCOLF COURSE IRRIGATION MOST OF THE TIME)

LAGRANGE, CITY OF
GREEN VALLEY
LAKEWOOD VALLEY

CENTERFIELD ELEMENTARY

LOCKWOOD ESTATES
COUNTRY VILLAGE

XY DCJ-WOMENS PRISON
CRESTWOOD ELEMENTARY
MAPLE SPRING APTS
THORNHILL MHP
CHERRYWQOD

ASH AVENUE SEWER CO
FRIENDSHIP MANCR
FURNITURE SEQWROOMS
STARVIEW ESTATES

MSD BERRYTOWN

MIDDLE INDUSTRIAL
BECKLEY WOODS SUBDIV
SOUTHFIELD TRAINTNG
ENGLISH STATION
COPPERFIELD SUBDIV
ASHMOOR WOODS
WHITNEY YOUNG JOBS
1-64 EASTBOUND REST
CROSS CREEK SUBDIV
RUNNING CREEK SUBDIV
TUCKER STATICN DISP
JEFFERSONTOWN, CITY
CHENOWETH HILLS

LAKE OF THE WOODS
GLENMARY
FAIRMONT
OAKS MHP
IDLEWOCD
FERN CREEK SEWER
CEDAR LAKE PARK
BIRCHWOOD SUB.
CEDAR HEIGHTS MHP
FARMGATE
GAINSECROUGH

ZELMA FRILDS
BEULAH LAND ESTATES

GARDENS LIQ

OO0 0000000 CO0Chk 0000 COOO0O0OOO0OCOOOOoOCCOoCOoOoOOoOC OO

. 77500
.07000
.10000
.01000
. 04500
.06000
.06500
.01500
. 02500
. 00200
.00750
.300G0
.08000
.02000
.10000
. 07500
.21000
.90000
.00200
.03300
.16000
.02700
.04000
.00300
.27200
.1100¢0
. 06000
.0000¢0
.20000
.04400
.Qg800¢0
. 00600
.02600
.60000
.02000
.20000
.25000
.03100
.15000
.09G00
.12500
.15000

CURRYS FX

TRIB. OF SOUTH CURRYS FK
TRIB. OF SOUTH CURRYS FX
SOUTH CURRYS FK

SOUTH CURRYS FK

TRIB. OF CURRYS FK
FLOYDS FORK

TRIB. OF FLOYDS FK
TRIB. OF FLOYDS FK
TRIB. OF FLOYDS FXK
TRIB. OF FLOYDS FK
TRIB. OF FLOYDS FK
TRIB. OF FLOYDS FX
CHENCWETH RUN
CHENOWETH RUN

TRIB. OF CHENOWETH RUN
CHENOWETH RUN

TRIB. OF CHENOWETH RUN
BRUSH RUN

FLOYDS FORK

FLOYDS FORK

LONG RUN

TRIB. TO SOUTH LONG RUN
TRIB. TO SOUTH LONG RUN
POPE LICK

TRIB. TO POPE LICK

POPE LICK

CHENOWETH RUN
CHENOWETH RUN

TRIB. TO CHENOWETH RUN
BIG RUW

FLOYDS FCORK

WELLS RUN

CEDAR CREEK

CEDAR CREEK

TRIB. TO CEDAR CREEK
TRIB. TO CEDAR CREEK
CEDAR CREEK

LITTLE CEDAR CREEK
LITTLE CEDAR CREEK
LITTLE CEDAR CREEK
LITTLE CEDAR CREEK



TABLE 1.
MAP NAME
#
44 MCNEELY LAKE BYPASS

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

PLEASANT VALLEY
APPLE VALLEY SUBDV.
THE PINES

JEFFERSON SQUARE DEV

MAPLE GROVE
MCNEELY LAKE VILLAGE
LARKGROVE
TREASYRE ISLAND EAST
OVERDALE ELEM.
PRESTON PARKWAY
BULLIT HILLS
MARYVILLE #1
CAMP SHANTITUCK
L&N GOLF CLUB
BROOKS ELEMENTARY
INTERSTATE FACILITIES
MARYVILLE #2
WHEEL ESTATES
BRIARWOOD VILLAGE
HUNTERS HOLLOW
MARYVILLE #3
WILLOWBROOK
MARYVILLE #4
HEBRCON JUNIOR HIGH
BIG VALLEY MHP
LAKE COLUMBIA ESTATES

DESIGN FLOW

OO0 0COOCOOOoOOOoOO000OODOOOO0CO00Lo

{MGD)

.22500
.20000
.20000
.12000
.20600
.20500
.12000
.50000
.01000
.05500
.20000
.23000
.01000
. 00500
.01000
.04000
.31700
.05000
.01500
.24000
.14800
.05000
.24000
.02000
.07500
.01200

WASTEWATER FACILITIES IN THE FLOYDS FORK BASIN (Continued)

STREAM NAME

PENNSYLVANIA RUN

TRIB. TO PENNS. RUN
PENNSYLVANIA RUN

TRIB. TO TANYARD BRANCH
TANYARD BRANCH

TRIE. TO TANYARD BRANCH
TRIB. TO TANYARD BRANCH
TRIB. TC TANYARD BRANCH
CEDAR CREEK

BROOKS RUN

TRIB. TO BROOKS RUN
TRIB. TO BROOKS RUN
TRIB. TO BROOKS RUN
TRIB. TO BROOKS RUN
TRIB. TO BROCKS RUN
TRIB. TC BROOKS RUN
TRIE. TO BROOKS RUN
BROOKS RUN

TRIB. TO BRCOKS RUN
TRIB. TO BROOKS RUN
BLUELICK CREEK

TRIB. TO CEDAR CREEK




Map #
(mgd)

TABLE 2. WATER WITHDRAWALS IN THE FLOYDS FORK BASIN

Name Withdrawal Stream
Pergimmon Ridge* 0.3 Floyds
NTS Lake Forest Golf Course 1.0 Floyds
Piercy Mill Tree Nursery 0.2 Floyds
Valhalla Golf Course 0.5 Floyds
Midland Trail Golf Course 0.8 Floyds

* Floyds Fork is often zerc flow at this locatiomn.

Fork

Fork

Fork

Fork

Fork

irrigation water comes from on-site storage ponds

from the Persimmon Ridge wastewater facility.

County

Oldham

Jefferson
Jefferson
Jefferson
Jefferson

Most
and effluent

(Permits for withdrawers b, d, and e in Jefferson County are
being modified to provide in-stxeam filow protection. A legal
opinion is being investigated concerning issuing a permit to
the Tree Nursery, which has claimed exemption to withdrawal

regulations based on its agricultural status.)
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DATA COLLECTION

Streamflow and water quality measurements were made at 17 sites
in the Floyds Fork basin beginning at the Cldham-Jefferson county line
and extending to Bullitt County near the mouth of Floyds Fork, during
relatively low-flow conditions from July 24 to July 27, 1391 (Figure
1, Table 3)}. Measurements were algo made near the mouth of the more
gignificant tributaries. Weather conditions were warm and sunny to
partly cloudy. No significant measurable rainfall occurred for two
weeks prior to or during the study. Inetantaneocus measurements for
dissolved oxygen (DO), water temperature, specific conductance, and pH
were made using a Hydrolab model 4041 portable water quality meterxr
that had been calibrated the day prior to the study. Quality control
measurements of DO using the Winkler Titration method were done at the
first gite each morning and periodically during the day to ensure
meter accuracy. Dissolved oxygen and water temperature were also
measured hourly for periods ranging from 21 to 25 hours at six
locations in Floyds Fork using two Hydrolab automatic Datasonde I
units. These were calibrated in the office the day prior to
deployment. The locations were Floyds Fork at Hwy 362 ({site I on
Figure 1), Floyds Fork at Fisherville (site 7), Floyds Fork at
Seatonville Road (site 10), Floyds Fork at Bardstown Road (site 13},
Floyds Fork at Hwy 1526 (site 15), and Floyds Fork at mile 2.5, behind
a subdivision off Hwy 44 (site 17). Instantanecus DO measurements
were made when setting and removing the sonde units to ensure data
accuracy. Data from the =onde units were downlocaded to an

IBM PC and compared to the instantaneous field measurements.




Map

10
i1
12
13
14
15
16

17

TABLE 3. STATION LOCATICNS

Location
Floyds Fork at Hwy 362, mile 45.7 (above site 2)
Unnamed tributary at Hwy 362, mile 0.1
Floyds Fork at Aiken Road, mile 43.2
Chenoweth Run (upper) at Beckley St. Road, mile 0.4
Floyds ¥Fork at Shelbyville Road, mile 38.7
Floyds Fork at end of Beckley St. Road, mile 36.2
Floyds Fork at Figherville, mile 32.8
Pope Lick Creek near mouth, mile 0.1

Floyds Fork at Floyds Fork Park, mile 20.4

Floyds Fork at Seatonville Road, mile 24.6

Chenoweth Run (lower) at Seatonville Road, mile 0.3
Floyds Forxrk at Broad Run Road, mile 21.6

Floyds Fork at Bardstown Road, mile 18.7

Cedar Creek near mouth, mile 0.1

Floyds Fork at Hwy 1526, mile 7.4

Brookg Run at Hwy 61, mile 1.7

Floyds Fork behind subdivision off Hwy 44, mile 2.5




Streamflow was measured using Teledyne-Gurley flow meters that were

spin tested pricr to use.

Although conditions for this study were considered low-flow,
comparison to measurements made by the U. 8. Gecological Survey
(USGS) in 1988 indicate that flow can be considerably lower than
that measured for this‘study, especially in the lower reaches of
the basin (9). The USGS has measured flow as low as 1.2 cubic feet
per second (cf s), and numerous measurements between 3 and 4 cf s,
in Floyds Fork at Bardstown Road, while 7.1 cfs was measured during
this study at that location. Similarly, the USGS has measured 1.1
cfs in lower Chenoweth Run and 0.09 cfeg in Pope Lick, while 2.1 and

0.51 cfs, respectively, were measured during this study (9).

10




WATER QUALITY IN FLOYDS FORK

Measurements and observations made during this gtudy
demonstrate that at least 13 miles of Floyds Fork, primarily in
Jefferson County below the 0Oldham/Shelby County line, do not meet
Kentucky's criteria for dissolved oxygen, which stipulates that the
daily average DO cannot be less than 5.0 milligrams per liter
(mg/L), with no instantaneoug levels below 4.0 mg/L. other areas of
Floyds Fork also exhibited problems, mostly with algal blooms in

quiescent pools, but were not as severe as these 13 miles.

Dissolved oxygen violatiomg within this reach are primarily
the result of two activities that impact water quality: inputs from
wastewater treatment plants and reductions in streamflow caused by
water withdrawals. Wastewater ©plants add oxygen-consuming
carbonaceous and nitrogencus substances and other nutrients that
promote algal growth. Excessive water withdrawals can reduce
streamflow to a level where the sgtream can no longer assimilate
wastewater inputg. Pools become nearly stagnant, and algal blooms
occur. These c¢onditiong were observed throughout this section of

Floyds Fork.

Digsolved oxygen in Floyds Fork at Hwy 362, mile 45.7, did not
exceed 5 mg/L an July 24 or 25, and was below 4 mg/L much of the
time {(Table 4, Figure 2). These problems are believed toc be caused
by the malfunctioning wastewater treatment plant serving the State
Correctional Institute for Women, just above the Jefferson County

11
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line in Shelby County. This conclusion is based on an inspection of

the facility conducted by the Division shorxrtly after this study was
conducted. {A new plant for this facility is nearly completed and
expected to be operational in late 1991). Dissolved oxygen data
collected at Fisherville, nearly 13 miles downstream at mile 32.8,
continue to show violations (Table 4, Figure 3). The instantaneous
measurements made at the three sites between Hwy 362 and Fisherville
were not below criteria, however these were made in late afterncon
when oxygen production by algae would be high (Table 4). Considering
the extensive algal growths observed at these locations, DO likely
drops below criteria at night, as was observed at both Hwy 362 and

Figherville.

Streamflow in this section of Floyds Fork declined in a
downstream direction (Table 4}. Flow was 0.5 cfs at Hwy 362, mile
45,7, with an addition of 0.06 cfs from the unnamed tributary at mile
45.5, Flow at the bridge on Aiken Road, mile 43.2, was 0.392 cfs. An
additional 0.68 cfs was measured in upper Chenoweth Run, yet flow in
Floyds Fork at Shelbyville Road, mile 28.7 and 1.3 miles Dbelow
Chenoweth Run, was 0.27 cfa. Flow continued to drop and was 0.24 cfs
at the end of Beckley Station Road, mile 36.2, despite the inflow from
two wastewater facilities Dbetween.these sites. The withdrawal
facilities 1in Jefferson County noted in Table 2 arve largely

responsible for these flow reductions.

Diggolved oxygen concentrations in Floyds Fork are much
improved below Fisherville, largely due to dincreasing flow, but

14



1661 Ge Ainp Ui | 1661 e Ainp

;

L9SrEe il 0ERERGB NG e ]

i 1
i 1 1 [} H 1 ¥ ¥ H i £ 1 | | 4

rasvu-‘u.ta-.u-«:xt&n«»»‘c-a-ox»tucvuvoo.ac.ogtoq.drooao-a¢‘nu-;q-ac-¢¢o-;ac-a.qntﬁ;iiu».v*»r:-»»tgp‘r.;onoa--ol4

ek ne bt Rl R L R Y Y EE E R L R R R R R T S,

2
€

uglsalie] e|g

S N R T T g N N T Y A N e S R

X R R R P RS AR RN NN

T T T I T T L T R o e e A s e N R R L RS RNl

1] "SA
JliAJ3YSI 18 %I04 SPAD] € aunbiy

15



some areas exhibited problems indicating nutrient enrichment. The DO

concentration in Floyds Fork at Floyds Fork Park, mile 30.4, wag 12.0
mg/L on July 24 at 7:15 P.M. (Table 4). DO levels in Floyds Foxrk at
Seatonvilie Road, mile 24.6, exhibited large fluctuations over a 24-
hour period (Figure 4), with a high of 11.5 wg/L. Dissolved oxygen
concentrations in water are inversely zrelated to temperature; the
higher the water temperature, the less oxygen water can absorb. Water
with  oxygen levels above this saturation point ig termed
"gupersaturated”, which is primarily caused by photosynthesis from

algae. Saturation concentrations at the temperatures observed at

ok

these two sites were 7.7 and 7.9 mg/L, respectively, indicating that
water at these locations ig supersaturated during late afternoon.
Dissolved oxygen fluctuations became less pronounced further
downgtream, as noted by the data collected at Bardstown Road, mile
18.7 (Figure 5), at Hwy 1526, mile 7.4 (Figure 6), and mile 2.5
(Figure 7). Streamflow increased at all sites below Fisherville, and
Floyds Fork was gaining more flow than was measured-in tributaries.
Tributaries without significant wastewater facilities were obsgerved to
be dry. Therefore, it appears that additional water was being gained
from groundwater inflow, which would help dilute nutrient rich waters

coming from wastewater facilities on tributaries.

Water guality in tributaries was measured =near the mouths of
those streams containing significant wastewater discharges to
determine their affects on Floyds Fork. BAn in-depth analysis of these

tributaries was not conducted for this study. Most of these
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streams have fairly steep slopes, providing natural reaeration in

riffles and allowing for fewer pools where effluents cause more
significant problems. None of the tributaries viclated the DO
criteria mnear their confluence with Floyds Fork, but upper
Chenoweth Run, Pope Lick, and lower Chenoweth Run exhibited
supersaturated conditions and algal growth indicating nutrient
enrichment. Cedar Creek and Brooks Run did not exhibit
supersaturated conditions, which may be attributable to the heavy
tree canopy reducing photosynthesis at the sampling stations rather
than lower nutrient levels. Both Cedar Creek and Brocks Run have
numercus wastewater facilities, but their locations are three to
four stream miles above the confluence with Floyds Fork, which

helps reduce their impact to Floyds Fork.

Two other parameters were measured during this study, specific
conductance and pH. Specific conductance is a measure of the
digsolved solids content, which includes calcium, sodium,
magnesium, potassium, chloride, nitrate, sulfate, carbonate and
bicarbonate ionsz. A measure of the hydrogen ion activity is called
pH, where 7 is neutral, less than 7 is acidic, and above 7 is
basic. Specific conductance wvalues generally range f£rom 100 to 600
microsiemans per centimeter (uS/cm), and pH from 6.5 to 7.5 units
in streams in Kentucky. Specific conductance values on tributaries
measured during this study were elevated, ranging from 618 uS/cm in
Pope Lick to 802 uS/cm in wupper Chenoweth Rum (Table 4). The
components of specific conductance are common in wastewater
effluents, which dominates the flow in these streams. Specific
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conductance values in Floyds Fork ranged from 440 us/cm to 696

usS/cm  (Table 4). it 1is interesting to note how wastewater
discharges affect specific conductance values in Floyds Fork. For
example, there are three wastewater facilities in upper Chenoweth
Run, the largest being thg Beckley Woods facility that serves the
Lake Forest subdivision. Specific conductance in Floyds Fork at
Shelbyville Road, about 2 miles below the site on Chenoweth Run,
was 696 uS/cm. The value was 547 in Floyds Fork at the end of
Beckley Station Road, about 2.5 miles further downstream, and 453
at Fisherville, another 3.5 miles downstream. Two factors which
could have affected the change in conductance\were dilution from
water with lower conductivity, or uptake of various components by
algae (8). Since streamflow was being reduced in this area, the
most likely cause of this reduction is uptake by the extensive
algal growth in Floyds Fork. Algal growth can also affect pH. The
pH will increase as algae increase their photosynthetic activity
during daylight hours, and decrease at night when algae are not
carrying on phétosynthesis {8). The pH at several locatioms in the
bhasin was dreater than 8. 0 units (Table 4), again demonstrating
algal activity. Specific conductance and pH data indicate that

Floyds Fork is experiencing significant nutrient enrichment.

WATER QUALITY MODELING

Water quality modeling using U.S. EPA-approved methodology is
commonily used by regulatory agencies in the United States to make
permit decisions and set effluent limits for wastewater facilities.
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These decisions are designed to maintain a daily average DO

concentration of 5.0 mg/L in the receiving stream and control ammonia
toxicity associated with the Warmwater Aguatic Habitat use as

contained in Kentucky water quality regulations.

The QUAL2E-U water guality model is used as the basic tool for
calculating in-stream DO and ammonia concentrations. This model is
fully supported and documented by the U.8. EPA, and is used worldwide
for this purpose. Inputeg to the model include stream flow, stream
slope, wastewater facility flows, and water withdrawals. Average
stream temperature and pH for summer and winter conditions are algo
model inputs. The stream flow used to determine effluent limits is
the low flow occurring for a period of 7 consecutive days once every
10 years, termed the 70I0. These values are determined from long-term
data collected by the USGS. Streamflow contributions from wastewater
dischargers are alsc added to this flow. Reliable values of 7QI0 are
not available for much of Floyds Fork because streamflow during low-
flow conditions is partly controlled by wastewater inputs and has been
gignificantly affected by water withdrawals. The location and
effects of one previocusly unknown withdrawal, the Piercy Mill

Tree Nursery, was discovered during the course of this study.

Water quality modeling of the section of Floyds Fork between mile
45.7 (Hwy 362) and mile 32.8 (Fisherville) indicate a steady flow of
2.0 cfs is needed to maintain a DO concentration of 5.0 mg/L. Design

flows from wastewater facilities above mile 45.7 are
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1.76 cfs, and above mile 32.8 total 4.4 cfs. Wastewater facilities do
not generally operate at design flow during dry weather conditions,
and some flow is naturally lost in streams. These amounts, therefore,
would not consistently be available in this section of Floyds Fork,
even without the water withdrawals. Statistical analysis of flow data
from the USGS station near Crestwood, mile 50.5, sghows that streamflow
is greater than 2.0 cfs about 65 percent of the time and about 78

percent of the time at the station at Fisherville.

Streamflow values usged in modeling below Fisherville are based on
measurements made by the USGS at several locations in the basin during
low-£flow conditions. The lowest flows measured by the USGS are not
used in modeling to determine effluent limits because these values
were measured in the summer of 1988 and are considered the result of
exceptionally dry conditions. A value of 0.26 cfs is used at the
mouth of Pope Lick Creek, which was noted by the USGS from several
measurements made during low-flow conditions. The lowest measurement
made at this location was 0.09 cfs. A wvalue of 1.5 cfs is used at the
mouth of lower Chenoweth Run, and 3.0 cfs in Floyds Fork at mile 18.7
(Bardstown Road). The lowest flow measured at mile 18.7 was 1.15 cfs;
however, numerous other measurements made during low-flow conditions
ranged between 3 and 4 cfs. Results from modeling show that Floyds
Fork experiences reductions and some violations of DO below the large
tributaries with significant wastewater flows. These are areas below

lower Chenoweth Run, Cedar Creek, and Brooks Run. These viclations are
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more acute if the lowest flows measured by the USGES are used in

modeling.

Water quality modeling of the tributaries does not indicate Do
violations within these streams. These streams have relatively steep
slopes, where wastewater effluents are aerated and not likely to cause
low DO conditions. It is posaible that poeols exist at various
locations in these streams, where oxygen levels would 1likely be

reduced. This situation was not investigated as part of this study.

OTHER STUDIES

Water quality data in Floyds Fork has been collected and reported
by several agencies. Currently, the Louisville and Jefferson County
Metropolitan Sewer District {MSD), in cooperation with the USGS,
collects data on a monthly kasis at sites throughout Jefferson County.
Dissolved oxygen concentrations less than 5 mg/L have been measured in
Pope Lick, Floyds Fork at Fisherville, Floyds Fork at Bardstown Road,
and Pennsgylvania Run jugt above the Bullitt County line. MSD
reports that all streamsg being tested in Jefferscon County are
severely stressed, and that suspended solids, nitrogen, and
phosphate levels were generally high and indicative of pollution
problems (6). In addition to wastewater  inputs, MSD notes
these problems are also caused by soil erosion and urban runoff.
Soil erosion from poorly wmanaged construction activities can

cause excess sgiltation in streams, and excess fertilization and
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chemical application to lawns, golf courses, and other areas can

cause nutrient enrichment and other problems.

The Division conducted a study of the Floyds Fork basin in
1981 to determine the stream-use degignation that should be applied
to this system. The study recommended that Floyds Fork and its
tributaries should be classified under the Kentucky water quality
standards for Warmwater Aquatic Habitat and Primary and Secondary
Contact Recreation. Kentucky water quality standards were violated
during this study for DO, pH, cadmium, iron and mercury at various
places in the basin. Elevated nutrient levels were found to have
gtimulated dense growths of filamentous algae, which had created
localized nuisances and degradations in water quality. In addition
to wastewater inputs, it also noted that land disturbances and
intengsive fertilization practices increase the potential for soil
erosion and nutrient runcff. Elevated DO and pH values were noted
at several sites, and was partially attributed to dense algal

growths (5).

Data were also collected by the Jeff erson County Dept. of
Public Health from 1975 to 1982. Viclationg of the DO standard
were obgerved at several locations, and elevated levels of

nutrients were reported (5).
CONCLUSIONS AND RECOMMENDATIONS

Water quality of some areas of Floyds Fork is very poor. Data
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collected for this study and during previous studies have
consistently found violations of Kentucky's dissolved oxygen
standards and signif icant nutrient enrichment. The area of most
concern found during this study is the nearly 13 miles between the
Hwy 362 bridge and Fisherville. The primary causes for the
problems in this reach are the malfunctioning wastewater facility
serving the Kentucky Correctional Institute for Women and the four
water withdrawals within this reach. Water quality was found to be
much improved in the lower reaches of Floyds Fork primarily because
streamflow increased significantly. However, water quality
modeling of the lower reaches demonstrate that during conditions of
lower flows, such as those previously measured by the USGS, DO
reductions and violations would occur below lower Chenoweth Rum,

Cedar Creek, and Brooks Run.

2 number of actions have been initiated to begin improving

this gituation. These are:

¢+ A new wastewater plant is nearly complete for the Kentucky

Correctional facility.

* Restrictions to the water withdrawals are being
implemented. A new USGS gaging station has been installed
at the Hwy 362 bridge. Automatic eguipment will be
installed that will allow the withdrawal facilities to
monitor flow. When flow is 2 cfs or less, withdrawals must
cease.
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RBased on Kentucky Water Quality Regulations, Title 401

Chapters 5:005 Section 7(3) and 5:055, Section 2(3}, and the
results from this study, it is recommended that no new
wastewater treatment plants be approved on the main stem of
Floyds Fork in Jefferson or Bullitt Counties. An exception to
this would be approval of a regional facility that would
provide for the removal of numerous existing package
facilities. Proposals for new wastewater facilities have

already been denied in certain leocations.

It is also recommended that no new wastewater facilities be
approved on several tributaries, including upper Chenoweth
Run, lower Chenoweth Run, Cedar Creek and its tributaries, and
Brooks Run and its tributaries. ({(Three approvals, one to a
tributary of Brush Run, one to lower Chenoweth Run, and one to
Brocks Run, have previously been granted, but construction has
not yet begqun. The facility on Chenoweth Run will replace an

existing facility).

Expansions of existing facilities will be examined on a case

by case basig and may be allowed depending on location, size

of expansion, and existing effluent limits.
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* The Division supports the regicnal plans being developed for
Oldham and Jefferson Counties and recommends the plans be
implemented as soon as pessibie. Bullitt County is being urged
to develop a plan to eliminate the numerous wastewater
facilities in the Brooks Run and Cedar Creek drainage areas

within Bullitt County.

The above actions do not address other issues noted from previous
studies that also significantly affect water guality in developing
areasg; soil erosion and urban runcff. Regulatory programs to control
stormwater and cother sources of nonpoint source poliution have not vet
been implemented. On May 23, 1991, Jefferson County Judge/Executive
David L. Armstrong directed his Planning Commission to take action to
preserve Floyds Fork by applying the county's Development Review
Overlay regulations for additional protection of the stream beds and
banks from encroachment by excavation and clearing of natural
vegetation. In addition, the Planning Commission conducted public
hearings in the fall of 1991 to receive citizen input regarding long-
term goals for the protection of Floyds Fork. These activities plus
the actions of individuals responsgible for construction projects, golf
course maintenance, and even the homeowner's decisions regarding lawn
care, can and will affect the ability of Floyds Fork to recover and

once again become a healthy sgtream system.
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