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| nt roducti on

Water quality in Elijahs and Gunpowder creeks in Boone County,
Kentucky, has been severely inpacted by deicing fluids from the

G ncinnati/Northern Kentucky International Airport. The headwaters of
both Elijahs Creek and Gunpowder Creek are |located on airport property
(Figure 1). In 1992, the Kentucky Dvision of Witer (KDON began

docunenting this problemin Elijahs CGeek. 1In 1993, the KDOW conducted a
stream study and issued the report “Elijahs O eek Drainage Biological and
Water Quality Investigation.” This study found that Elijahs Creek, which
drains the northern portion of the airport, had been severely degraded by
intermttent discharges of ethylene glycol from the airport. Et hyl ene
glycol, the main conponent of deicing fluids, creates a high biochem cal
oxygen demand and provides a high carbon source of food, which fuels
extensive growths of Sphaerotilus bacteria. Sphaerotilus was found to
cover the entire stream channel at two |ocations, crowding out indigenous
forms of aquatic life. Deconposi ng Sphaerotilus caused the substrate of
the channel to be anoxic. These nuisance conditions are in violation of
Kentucky water quality regul ations.

The KDOW cited the airport for polluting Elijahs Ceek; and, in
addition to paying a fine, the airport began to take renedi al neasures.
Specific deicing pads were constructed for deicing fluids to drain into

hol di ng tanks. Fluids would then be punped to the regional wastewater
treatment plant, mxed with normal domestic wastewater, treated, and
di scharged to the Chio R ver. Despite these efforts, water quality
problems in Elijahs Creek persisted. 1In 1995, as a result of significant

airport expansion, simlar water quality problens began to be found in
Gunpowder Creek, at the southern end of the airport.

Various neetings, enf or cenent actions, and additional sampl e
collections were conducted during these years. The airport proposed
several additional remedial neasures and intensified nonitoring efforts.
The local nedia also becane interested in this issue, and during these
years several articles were published to keep the public inforned of these
pr obl ens. In 1996, the KDOW listed both streans as high priority in
Kentucky’s 303(d) list of waters not neeting designated uses. This listing
requires the state to establish a Total Maxinmum Daily Load (TMDL) for
deicing fluids and to inplenent solutions for these problens. This report
is intended to satisfy these requirenents.
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Description of Study Area

The headwaters of Elijahs Creek are |located on airport property, and
the streamthen flows about five mles in a northwesterly direction to its
confluence with the Chio River. The entire length was listed (in the 1996
303(d) list) as inpaired by deicing fluids. The U S. EPA river reach
nunber is 05090203- 049. Drai nage area is about 7 square mles, and the
streamand its tributaries lie entirely within Boone County. This portion
of the county has experienced rapid growh and devel opnent in the last 10
years, in some cases preceding sanitary sewer infrastructure. The | ocal
Sanitation District began constructing sewers to this area in the early
1990s, and during the period from 1994 to 1997 five package wastewater
treatment plants were renoved. These served small industries, a school, a
church, and a subdi vi sion. No ot her package treatnent plants remain in
the Elijahs Creek basin. The KDOW began stream sanpling at two | ocations
near the airport in 1992 and has conducted sanpling at various other sites
since that tinme. The airport also began collecting sanples as a result of
an Agreed Order with the KDON Six sanpling |ocations are located in the
Elijahs Creek drainage (Figure 2, Table 1). Elijahs Creek is classified
for the warm water aquatic habitat and primary and secondary contact
recreation stream use designations.

The main stem of Gunpowder Creek begins just west of the airport.

Two headwater tributaries are located on airport property and receive
stormwater runoff fromthe southern half of the airport. Gunpowder O eek
then flows about 20 mles to its confluence with the Chio River. The 1996
303(d) report listed the Ilength between mlepoints 15.7 to 18.9 as
inmpaired by deicing fluids, but this should be extended to at least mle
15.0, to the confluence of the South Fork of Gunpowder Creek. The South
Fork of Q@unpowder Creek is the mgjor tributary, flowi ng about 8 mles from
its headwaters to its confluence with Gunpowder, at mle 15.0. The total
drai nage area of @npowder Creek is about 58 square mles. The entire
basin also lies within Boone County, with US. EPA river reach nunber
05090203-006. Five streamsanpling sites are |located in the upper portion
of Qunpowder Creek, in and near the airport property (Figure 2, Table 1).
The earliest sanpling began in 1994.

Simlar to Elijahs GCreek, nmany areas of Gunpowder Creek have
experienced growth and devel opnent w thout sanitary sewer infrastructure.
The Sanitation District constructed sewers to portions of the basin in
the early 1990s, and KDOW records indicate about 25 package wastewater
treatment plants have been elimnated in the past few years. Sever al
areas remain to be served, especially the area around the small town of
Union, along a tributary of the South Fork Gunpowder Creek. Six package
plants remain, and the KDOWN has denied permts for other requested
facilities in this area. Gunpowder Creek is classified for the warm water
aquatic habitat and primary and secondary contact recreation use
desi gnati ons.



Figure 2. Sampling Stations
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Table 1. Sampling Stations

Station
Number

1.

10.

11.

Descri ption

Culvert outfall behind airport police station. This storm sewer
drains the eastern portion of airport property, which includes
the Delta hangar, deicing pad 7, glycol storage building, filling
area for deicing trucks, and the valve system that routes used
deicing fluid to the conprehensive sewer

Qutfall from the termnal area box culvert. | medi ately
downstream of the edge of the concrete pad and bel ow the outl et
of the stormwater culvert that drains the Term nal | area.

Qutfall from termnal [|ift station box culvert. Drains the
northwestern portion of the airport termnals, including a

dei cing pad and contai nment systemused by DHL Airlines. Site is
| ocated next to a sanitary sewer punp station.

Downstream of the box culvert at the end of the construction
access road. Receives runoff from the taxi lane/runway in the
DHL Airlines area.

Elijahs Creek 100 feet below the North Gabion Stormwater Contro
structure. This is also permt outfall 001. This is the edge of
airport property and the conpliance point for the north side of
the airport.

Unnamed tributary to HEijahs O eek. This has been used as a
control site for water quality sanpling. Receives mnimal runoff
from airport areas; however, recent airport expansion has
encroached into the upper part of this tributary.

Unnamed tributary to GQnpowder GCreek at the airport tower.
Downstream of the glycol containnment tanks and val ves that route
used deicing fluid to the regi onal wastewater treatnent plant.

CQutlet of the South Gabion Storm water Contai nment structure on
the unnamed tributary to Gunpowder Creek.

Mout h of unnaned tributary to Gunpowder Creek, downstream of the
Sout h Gabi on.

@Qunpowder Creek draining Hossman Road. The control site for
@Qunpowder Creek since it receives mninmal runoff from airport

property.

Mouth of the wunnamed tributary that runs parallel to the
Nort h/ Sout h runway. Al so receives runoff from the East/Wst
runway.



Al RPORTS AND DEI CI NG FLUI DS

Airports across the globe are required to use deicing fluids to
ensure safe airline operations. These chemi cals, however, can cause
severe environnmental degradation if allowed to reach surface waterways.
Increasing attention and research are underway to counter the
environnental problens while still ensuring safe flying conditions. In
1995, for exanple, world experts gathered in London, England, to discuss
t hese issues and describe projects being studied at airports worldw de to
address this problem Use of deicing chemcals is still increasing as
greater safety requirenments are inposed on airports and airlines. These
increasing requirenents are the direct result of airline crashes caused by
icing and the overwhelmng need to better protect the flying public from
future disasters.

Two categories of deicing protection are necessary: aircraft and
runway. There are two main types of aircraft deicing fluids, which are
made up ethylene glycol or propylene glycol solutions. Type | deicing
fluid is athinliquid that is applied to an airplane imediately prior to
departure froma hangar or gate. Type Il fluid is a thicker material that
clings to aircraft surfaces to prevent further icing. It is used during
taxiing and takeoff. Much of the Type | fluid runs off the airplane
imedi ately at the point of application. Type Il fluid sloughs off the
ai rplane during takeoff and is deposited along runways as planes depart.
Both types mx with stormaater runoff and snownelt and often flow into the
airport’s stormdrains and then into the nearest waterway. Deicing fluids
also are spread along runways and taxiways to prevent ice formation on
these surfaces. Typically this is a mxture of ethylene glycol and urea.
Again these materials can reach | ocal waterways.

These chemcals and mxtures create a variety of environmental
pr obl ens. The 5-Day Biochem cal Oxygen Demand (BODs) of ethylene glycol
ranges from 400,000 to 800,000 mlligranms per liter (ng/L), and propyl ene
gl ycol can exceed 1,000,000 ng/L. The aircraft deicing fluid volune
required to deice a typical |arge passenger jet has a BODs equivalent to
the daily donestic wastewater generated by 5000 people (6). In addition
to the high oxygen demand of these chemcals, they also fuel the growth of
Sphaerotilus bacteria. Sphaerotilus grows rapidly in waters wth a high
carbon content and |ow dissolved oxygen. It was conmmon in streans
receiving paper mll waste, sugar refining waste, brewery waste, and
muni ci pal sewage in the days prior to environnental |aws that required
treatnment of these wastes. Sphaerotilus grows in long streaners attached

to the sides and bottom of a stream It snothers normal bottom dwel ling
organi sns and can overwhelm an entire stream habitat. Dead and decayi ng
Sphaerotilus consune all oxygen in a stream bed and give off hydrogen
sul fide, <creating objectionable odors. Uea deicers break down and

rel ease ammonia, which is toxic to aquatic species and adds to the oxygen
demand probl ens of the glycol conpounds.
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Problens caused by deicing fluids are docunented at numerous

airports. In 1995 a federal magistrate ruled in favor of citizens suing
the Dayton, Chio International Airport to stop allowing deicing fluids to
reach MIIl Creek, a stream draining the airport. Streanms surroundi ng

Chicago’s OHare International Airport and Newcastle International Airport
in the United Kingdom have had water quality probl ens because of runoff of
deicing fluids. This clearly is a worldw de problem

Sol utions are being studied and inplenmented at many airports around
t he gl obe. Research is underway to find |ess damaging chemcals while
still providing the necessary | evel of safety. Potassium acetate, calcium
magnesi um acetate, and sodi um formate have fewer environmental inpacts and
are being tested as runway deicers (6). No substitute is yet approved for
aircraft deicing; thus nmethods of reducing the volunes needed and
col lecting what is used are becom ng nore preval ent. Special deicing pads
are being built with runoff catch basins and storage facilities. Runof f
can be slowy released to municipal sewer systens once the storms have

passed or treated on site. dycol recycling can also be conducted in
areas with concentrated runoff. Although the recycled material is not of
sufficient quality to be reused on aircraft, it can be used for runway

deicing, autonobile radiator coolant, deicing of coal trains and coal
piles, and as a raw material in the plastics industry (6). Special vacuum
trucks can be used on runways and taxiways to mnimze runoff from these
areas. The airport in Zurich, Swtzerland, has been experinmenting with a
reed bed treatnent system The mcroorganisns in reed beds are reported
to be “very effective at netabolizing glycol’s” (3). Zurich collects and
recycles as nuch material as possible, while stormrunoff fromrunways and
other areas drain into reed beds before flowing into local streans. The
Buffalo Airport in Cheektowga, New York, has been testing an infrared-heat
deicing system conducted in a |large shed structure prior to takeoff that
can greatly reduce the need for chemical deicers. Utimately a variety of
methods will be available that will allow safe airline operation as well
as protect the environnment.



Water Quality in Elijahs and Gunpowder Creeks

The KDOW began collecting water quality data in Elijahs Creek in
1992 and Gunpowder GCreek in 1994. During this period of tine, various
stations were added or deleted and not all sites shown on Figure 2 and
listed in Table 1 were sanpled each tine. Two stations, 6 and 10, were
| ocated on tributaries that did not receive airport runoff and were used
as control sites. Consultants for the airport have also collected sanples
at various locations and tines. Data collected by both parties are
presented in Tables 2 through 13. Various paraneters have also been
measured at different times and |ocations and are listed in the tables.

The water quality constituent of nost concern and readily neasurable
is BOD. It is a direct indication of deicing fluid contam nation as
described in the previous section of this report. BOD; data for all
stations is presented in Table 2. Values ranged from1 ng/L to 2920 ng/L
at stations 1 through 4, all of which drain to Eijahs Creek. As a
conparison, untreated domestic sewage has a typical BOx of 200 to 250
nmy/L, with an effluent value after treatnment ranging from 10 to 30 nog/L.
Typi cal stream background levels are 1 or 2 ng/L. Values ranged from2 to
1400 ng/L at station 5, which is the airport’s North Gabion storm water
structure in Elijahs Ceek, at the edge of airport property. It is
interesting to note that in July 1994, BODs was 360 ng/L at station 5 and
300 ng/L on June 10, 1996. It is not known if this represents sone sort
of |eakage of deicing fluids from storage areas, decay of Sphaerotilus
bacteria, or other problem It would appear from these neasurenents that
deicing operations can affect water quality in these streans even during
sumrer periods when actual deicing is not occurring. Nuisance grow hs of
Sphaerotilus have been observed at all these sites, which is a violation
of Kentucky water quality regulation 401 KAR 5:031, Section 2(1)(e). BOD
concentrations ranged from1 to 5 ng/L at station 6, which is the control
site for the Elijahs Creek basin. It seens obvious that deicing fluids
are having a severe inpact on Elijahs Creek.

Concentrations of BODs at stations 7, 8, 9 and 11 in Gunpowder OCreek
and its tributaries receiving airport runoff ranged from1 to 644 ny/L.
Nui sance growths of Sphaerotilus have also been observed at these
| ocati ons. BOD; at station 10, the control site for Gunpowder O eek,
ranged from 1 to 3 ng/L. This indicates that deicing fluids are also
i npacting the Gunpowder Creek basin.

There are sone interesting itenms to note from the other parameters
that have been collected at various sites and tines. Actual sanples for
et hyl ene glycol were collected only once, in Decenber 1996. Val ues ranged
from not detected at stations 2, 5, 6, 9, 10, and 11 to 171 ng/L at

station 4. Corresponding levels of BODs were low at the non-detect
stations and elevated at those with ethylene glycol, but a nunerical
correlation was not attenpted with such a small sample size. Ammoni a

concentrations were elevated at several stations, with a high value of
39.1 ng/L at station 4.



Table 2. BOD Data in Elijahs and Gunpowder Creeks

(5 Day, in mg.L)

Date St.#1 | St.#2 | St.#3 St.#4 St.#5 | St.#6 | St.#7 | St.#8 | StL.#9 |St.#10|St. #11
3/11/92 1,530 2,920
3/10/93 97 1
2/14/94 392 339 144 55
4/5/94 30 216 10 1 1 2
717194 4 4 360
8/11/94 8
11/21/9 20 5 5 13 5 6 2
4
12/14/9 36 24 53 53 8
4
1/4/95 120
1/25/95 1,220 351 546 267 549 2 307
2/6/95 2,760 197 654 239 262
3/8/95 490
3/14/95 796 741 198 42 3 49 11 3 37
4/5/95 1,300 5 201 21 3 55 12 3 17
4/13/95 1,400
6/5/95 30
1/18/96 369
1/30/96 172 39 172 94 49 0 644 157 95 0 196
2/8/96 200
3/5/96 43
4/18/96 2
5/10/96 3
6/10/96 300
7/18/96 2
12/3/96 266 0 64 282 4 0 44 11 2 0 2




Table 3. Data from Station #1

Total Total Total
Dissolved Water Suspended Organic Kjeldahl Ethlyene
Date Oxygen BOD Temperature Solids pH Carbon  Ammonia Nitrogen Glycol
(mg/L) (mg/L) (Deg. C.) (mg/L) (Units) (mg/L) (mg/L) (mg/L) (mg/L)
11/21/94 6.8 20 14.2 4 7.5
12/14/94 6.2 36 11.0 10 7.4 19.9
1/25/95 6.7 1,220 7.0 6 7.1
2/6/95 7.2 2,760 5.0 26 7.6
3/14/95 5.4 796 10.5 24 7.1
4/5/95 6.9 1,300 8.0 34 6.9
11/8/95 14.0 9.0 1 8.2
1/30/96 5.5 172 3.1 30 7.1 0.58 2.4
12/3/96 5.4 266 5.0 22 6.8 0.87 79.7
Table 4. Data from Station #2
Total Total
Dissolved Water Suspended Organic Kjeldahl Ethlyene
Date Oxygen BOD Temperature Solids pH Carbon  Ammonia Nitrogen Glycol
(mg/L) (mg/L) (Deg. C.) (mg/L) (Units) (mg/L) (mg/L) (mg/L) (mg/L)
3/11/92 1,530
2/14/94 392
4/5/94 30
717194 4
11/21/94 11.0 5 15.5 6 8.1
12/14/94 9.5 24 7.5 3 7.9 15.3
1/25/95 8.4 351 5.0 3 7.5
2/6/95 8.5 197 2.0 16 8.1
3/14/95 8.4 741 10.5 10 8.0
4/5/95 10.6 5 7.3 9 7.8
11/8/95 5.8 11.0 21 7.8
1/30/96 10.2 39 3.9 2 8.0 33.7 0.106 0.309
12/3/96 12.4 0 7.0 3 7.1 0.118 0.472 ND
ND- Not
detected
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Table 5. Data from Station #3

Total Total Total
Dissolved Water Suspended Organic Kjeldahl Ethlyene
Date Oxygen BOD Temperature Solids pH Carbon  Ammonia Nitrogen  Glycol
(mg/L) (mg/L) (Deg.C.) (mg/L) (Units) (mg/L) (mg/L) (mg/L) (mg/L)
3/11/92 2,920
2/14/94 339
4/5/94 216
717194 4
11/21/9 9.4 5 17.0 4 7.6
4
12/14/9 5.5 53 2.0 4 7.9 37.6
4
1/25/95 7.4 546 7.0 10 7.4
2/6/95 12.2 654 1.0 36 7.5
3/14/95 7.0 198 12.0 11 7.6
4/5/95 2.6 201 10.5 12 7.7
1/30/96 7.4 172 6.0 12 7.5 74.1 5.8 9.5
12/3/96 7.4 64 7.5 8 6.8 0.337 37.6
Table 6. Data from Station #4
Total Total Total
Dissolved Water Suspended Organic Kjeldahl Ethlyene
Date Oxygen BOD Temperature Solids pH Carbon  Ammonia Nitrogen  Glycol
(mg/L) (mg/L) (Deg.C.) (mg/L) (Units) (mg/L) (mg/L) (mg/L) (mg/L)
1/25/95 267 10
1/30/96 8.4 94 4.6 14 8.6 48.7 39.1 40.3
12/3/96 7.8 282 6.0 8 7.0 0.74 1.5 171
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Date

3/10/93
2/14/94
4/5/94
4/14/94
5/17/94
7/6/94
7/7/94
8/11/94
9/21/94
10/27/94
11/21/94
11/23/94
12/9/94
12/14/94
12/20/94
1/4/95
1/17/95
1/25/95
2/6/95
2/8/95
3/8/95
3/14/95
4/5/95
4/13/95
5/4/95

Stream

Flow
(mgd)

0.024
0.74
1.67

1.51
0.9

0.72
53.8

0.9
0.33
1.53

1.55
1.51

Dissolved

Oxygen
(mg/L)

5.9
8.8
4.6

5.7
5.6
6.3
8.8
9.5
15
10.2
10.1
9.4
7.3
8.9
7.8
8.3
12.4

5.8
6.8
7.1

BOD Temperature

(mg/L)

97
144
10
148

360

(oe]

13

53

120

549
239
260
490
42
21
1,400
40

Water

(Deg. C))

12.5
16.7
25.2

21.7
18.2
9.4
13.0
16.7
10.0
2.0
2.0
1.1
5.5
1.0
0.1
0.2
3.9
10.0
8.0
10.1
12.5

Table 7. Data from Station #5

Total Total
Suspended Total Kjeldahl
Organic
Solids pH Carbon  Ammonia  Nitrogen
(mg/L) (Units) (mg/L) (mg/L) (mg/L)
1 7.7 44.4 0.18 0.82
7
4 7.6
7.3
1 8.4
10 7.1
15 6.6
5 7.8
7.8
56 7.8
4 7.9 37.6
8.2
7.8 7.6 49
7.5
5 7.4
14 7.1
5 7.1 129
42 7.2 270
11 7.7
12 7.6
11 7.7
40 7.6 9.2

Table 7. Data from Station #5

Ethylene

Glycol
(mg/L)



6/5/95 2.35
7/12/95 0.32
1/18/96 15.4
1/30/96

2/8/96

3/5/96 32.3
3/19/96
3/20/96
4/18/96 3.2
5/10/96 1.61
6/10/96 8.3
7/18/96 3.6
12/3/96

ND- Not
detected

8.3

11.5
11.6
10.6
9.3
2.9
3.1
7.1
8.6
7.8
8.1
12.4

30

369
49
200
43

N

300

N

19.4
27.8
2.7
2.2
0.1
7.9
13.3
6.3
17.2
18.5
17.8
23.1
2.5

42

16

25
301

13

7.7
7.3
8.0
7.3
8.1

7.5
7.9
7.9
8.1
7.1

62

147

254

150
65

4.8
4.4
9.8
5.1

2.3

3.1

0.29

ND



Table 8. Data from Station #6 (Control Site)

Total Total Total
Dissolved Water Suspended Organic Kjeldahl Ethylene
Date Oxygen BOD Temperature  Solids pH Carbon  Ammonia Nitrogen Glycol

(mg/L) (mg/L) (Deg. C)) (mg/L) (Units) (mg/L) (mg/L) (mg/L) (mg/L)

3/10/93 1.5 7 8.3 3.4 0.06 0.32
11/21/9  10.4 4.6 13.5 23 8.0
4
1/25/95  16.0 1.6 1.0 1 8.1
3/14/95  14.4 2.8 10.0 6 8.6
4/5/95  14.4 2.9 4.5 4
1/30/96  13.4 0.5 1.7 3 8.4 1.8 0.38
12/3/96  14.2 0.7 1.8 7 7.2 0.108 0.39 ND

Table 9. Data from Station #7

Total Total Total
Dissolved Water Suspended Organic Kjeldahl Ethylene
Date Oxygen BOD Temperature  Solids pH Carbon  Ammonia Nitrogen Glycol

(mg/L) (mg/L) (Deg. C.) (mg/L) (Units) (mg/L) (mg/L) (mg/L) (mg/L)

1/30/96 8.6 644 3.2 12 7.7 264 6.7 11

12/3/96 9.3 43.7 1.0 10 7.4 0.681 0.894 20.2
ND- Not
Detected
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Table 10. Data from Station #8

Total Total Total
Dissolved Water Suspended Organic Kjeldahl Ethylene
Date Oxygen BOD Temperature Solids pH Carbon  Ammonia Nitrogen Glycol
(mg/L) (mg/L) (Deg.C.) (mg/L) (Units) (mg/L) (mg/L) (mg/L) (mg/L)
11/21/9 9.5 6 13.5 30 8.3
4
12/14/9 7.4 8 5.0 52 7.7 6.8
4
1/25/95 8.4 307 2.0 6 7.5
2/6/95 7.8 262 0.5 168 7.6
3/14/95 6.4 49 17.2 19 7.4
4/5/95 5.2 55 11.5 14 7.5
1/30/96 8.8 157 1.6 182 7.8 67.1 2.07 3.96
12/3/96 8.4 11 5.0 16 7.2 0.224 0.52 0.8

Table 11. Data from Station #9

Total Total Total
Dissolved Water Suspended Organic Kjeldahl Ethylene
Date Oxygen BOD Temperature Solids pH Carbon  Ammonia Nitrogen Glycol
(mg/L) (mg/L) (Deg.C.) (mg/L) (Units) (mg/L) (mg/L) (mg/L) (mg/L)
4/5/94 1
3/14/95 6.9 11 16.0 4 7.9
4/5/95 3.2 12 15.0 13 7.7
1/30/96 10.6 95 1.7 14 8.3 43 1.24 2.1
12/3/96 13.2 2 2.5 9 7.0 0.244 ND
ND- Not
detected
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Table 12. Data from Station #10 (Control Site)

Total Total Total
Dissolved Water Suspended Organic Kjeldahl Ethylene
Date Oxygen BOD Temperature Solids pH Carbon  Ammonia Nitrogen Glycol

(mg/L) (mg/L) (Deg. C)) (mg/L) (Units) (mg/L) (mg/L) (mg/L) (mg/L)

4/5/94 1.0
11/21/9 8.6 1.6 12.6 80 8.0
4
3/14/95 14.4 2.5 14.0 23 8.6
4/4/95 13.0 2.9 15.0 21 8.6
1/30/96 13.6 0.6 2.0 10 8.4 2 0.1 0.346
12/3/96 13.4 0.8 2.0 8 7.2 0.12 0.4 ND
Table 13. Data from Station #11
Total Total Total
Dissolved Water Suspended Organic Kjeldahl Ethylene
Date Oxygen BOD Temperature Solids pH Carbon  Ammonia Nitrogen Glycol

(mg/L) (mg/L) (Deg. C)) (mg/L) (Units) (mg/L) (mg/L) (mg/L) (mg/L)

2/14/94 55
4/5/94 2
3/14/95 4.9 37 17.0 21 7.8
4/4/95 11.9 17 15.0 7 8.3
1/30/96 9.6 196 1.8 8 8.0 86.5 6.7 8.6
12/3/96 12.0 2 3.0 35 7.0 0.478 0.84 ND
ND- Not
Detected
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Untreated donestic sewage is normally about 20 ng/L, and a typical
effluent value after treatnment is 4 ng/L or less for discharge to small
streans. Typical background concentrations are 0.1 to 0.2 ng/L, which is
what was neasured at the control stati ons. El evated ammoni a
concentrations are likely the result of urea runoff fromrunways and ot her
paved ar eas. D ssol ved oxygen concentrations occasionally violated the
state standard of 5 ng/L at stations 3, 5 9, and 11. Al though not direct
viol ations, dissolved oxygen levels were often lower than would be
expected froma normal stream during cold weather at those sites inpacted
by deicing fluids. As a conparison, dissolved oxygen was considered
normal at control stations 6 and 10.

ESTABLI SHI NG TOTAL MAXI MUM DAI'LY LOADS FOR DEI CI NG FLUI DS

The Total Maximum Daily Load (TMDL) is a term used to describe the
maxi mum amount of pollution a water body can receive wthout violating
water quality standards. A true load is a neasurenent of mass per unit
time, such as a calculation resulting in units of pounds per day. In
order to determine this value for a pollutant, two itens are required: a
flow value from the source of the pollutant (such as a wastewater
treatnment plant) plus the allowable concentration of the pollutant in that
fl ow. In the case of a pollutant being mxed with storm water runoff
created by an infinite variety and magnitude of possible storns conprised
of rain, sleet, snow and a conbination of these occurring over varying
periods of time and tenperatures, it is not possible to assign a specific
flow value. Thus assigning a TMDL in terns of a single load is also not
f easi bl e. The task renmins, however, to describe in sone nanner the
maxi mum anmount of pollution the water can receive and to apply sone margin
of safety for these cal cul ati ons.

In order to achieve this goal, it is first necessary to determne
the water quality paranmeters of concern and the pollutants responsible for
causing these problens. 1In the case of deicing fluids, the water quality
paraneters of concern are dissol ved oxygen, anmponia toxicity, and nui sance
growths of Sphaerotilus Dbacteria. As per Kentucky water quality
regul ati ons, di ssolved oxygen shall be mintained at a mninmum
concentration of 5 ng/L daily average, the concentration of un-ionized
ammoni a shall not be greater than 0.05 ng/L at any tinme instream after
m xi ng, and nui sance conditions are prohibited. To protect water quality,
maxi mum concentrati ons are needed for BODs and ammpbnia, which are the nain
attributes of deicing fluids that cause these water quality problens.

The KDOW and Danmes and Mbore consulting engi neers, who were retained
by the airport to work on these issues, conducted water quality nodeling
of Elijahs and Gunpowder creeks using the QUAL2E water quality nodel.
QUAL2E is comonly used by the KDOW to establish effluent limts for
wast ewater treatment facilities. Specific nodeling procedures and
assunpti ons used by the KDOW have been approved by the U S. EPA and are
fully docunented (4). The nodel was run under several scenarios, testing
possi bl e effluent values fromairport runoff flow amounts of 50, 000
gallons per day (gpd), 100,000 gpd, and one mllion gpd. These were
chosen to sinply provide a w de range of possible runoff vol unes. Bot h
summer and winter conditions were tested and effluent limts were
established for both periods. Summer conditions were tested because the
data presented in the previous section of this report indicated possible
contam nation during this period. Tenperatures applied in the nodel were
25° centigrade (C.) for summer conditions and & for wi nter conditions.
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These are the same as those applied by the KDOW during routine nodeling.
Results from nodeling found that sumrer concentrations of 70 ng/L BODs and
4 ng/L ammonia and wi nter concentrations of 150 ng/L BODs and 10 ng/L
amonia will protect the dissolved oxygen and anmmobnia stream criteria in
Elijahs Creek. Corresponding sunmer allowable loads in Elijahs Creek are
29.2 pounds per day (lbs/day) of BODs and 1.67 |bs/day of ammonia at a
runoff flow of 50,000 gpd, 58.4 Ibs/day of BODs and 3.34 |bs/day of
amonia at a runoff flow of 100,000 gpd, and 584 |bs/day BODs and 33.4
| bs/day of ammonia at a runoff flow of one mllion gpd. Allowable |oads
for winter conditions are 62.5 | bs/day of BODs and 4.17 | bs/day of ammonia
at a runoff flow of 50,000 gpd, 125 |bs/day of BODs and 8.34 |bs/day of
ammoni a at 100,000 gpd, and 1252 |bs/day of BODs and 83.4 |[|Dbs/day of
ammonia at one mllion gpd. Values for Qnpowder Creek are 50 ng/L BODs
and 4 ng/L amoni a during sumrer conditions and 85 ng/L BODs with 10 ng/L
amonia for winter conditions. The correspondi ng sunmmer all owabl e | oads
in Qunpowder Creek are 20.8 | bs/day of BODs and 1.67 |bs/day of ammoni a at
a runoff flow of 50,000 gpd, 41.7 |Ibs/day of BODs 3.34 |bs/day of ammonia
at 100,000 gpd, and 417 | bs/day and 33.4 | bs/day of ammonia at one mllion
gpd. A lowable loads for wnter conditions are 35.4 |bs/day of BODs and
4.17 |Ibs/day of ammonia at a runoff flow of 50,000 gpd, 70.9 |bs/day of
BODs and 8.34 |bs/day of ammonia at 100,000 gpd, and 709 | bs/day of BODs
and 83.4 | bs/day at one mllion gallons per day.

The KDOW has not found from a literature search a specific numeric
“TMDL” for any constituent whereby nui sance growt hs of Sphaerotilus can be
avoi ded. The TMDL for this problemthen beconmes the qualitative narrative
| anguage found in Kentucky regulation 401 KAR 5:031, Section 2(1)(e)
wher eby nui sance grow hs are prohibited. Inplementation of this narrative
plus the numerical values determned above are described in the next
section of this report.

Margi ns of Safety: The TMDL process requires that various margins
of safety be enployed when establishing permt limts to better ensure
water quality protection. Two significant safety factors were
incorporated in the water quality nodeling. First is the assunption that
no flow was available in the streans for dilution of airport runoff. In
reality, there will nost likely always be flow in these streans during
deicing operation since this activity occurs as a result of
snow rain/sleet conditions. The second is that the nodel was operated at
25° C summer and 15° C winter tenperatures. Deicing activities actually
occur at much |ower tenperatures. This provides a margin of safety
because streans are able to assinilate nore bi odegradable wastes at | ower
tenmperatures due to the various physical and biological processes that
occur. A third margin of safety applied to the airport is the permt
condition that if nuisance growths of Sphaerotilus continue to occur, then
the effluent limts will be reduced further and/or other control neasures
will be applied as necessary.
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| MPLEMENTATI ON OF THE TOTAL MAXI MUM DAI LY LOADS

The KDOW has inplenmented two actions to ensure that deicing fluids
do not continue to create water quality problens in Elijahs and Gunpowder
creeks. A new permt was issued to the airport in February 1997 (Appendi X
I) to inplement the TMDL val ues discussed in the previous section, and a
formal enforcement action resulted in an Agreed Oder (AO between the
state and the airport filed March 28, 1997 (Appendix I1). In addition to
the margins of safety applied through the conservative nodel assunptions,
the permt and AO outline several itens to provide additional margins of
safety and ensure water quality protection. These are:

1. The permt specifies in Part 111, Section B(2) that
“I'f nuisance growt hs continue, the Division of Water
reserves the right to inpose additional/nodified
[imtations/ requirenents in order to achieve
conpliance with applicable water quality standards.”

This was inplenented as a nmeans of recogni zi ng that
the effluent values cal cul ated from nodel i ng may not
be sufficient to inhibit nuisance growhs and

provides a mechanism to rectify these limts if
necessary.
2. Both the permt and the AO require the airport to

establish a Best Managenent Practices (BWMP) contro
plan to contain deicing fluids and all hazardous
materials fromreaching |ocal waterways. This plan
has been submtted and approved by the KDOWN  The
airport reports that over 5 mllion dollars has been
spent on inplenmenting this plan, which includes
el aborate deicing pads and coll ecti on systens.

3. The AO required the airport to submt a G oundwater
Protection Plan. This plan also has been submitted
and approved.

4. The AO describes penalties that were assessed the
airport from previous violations. The state agreed
to forego $50,000 in penalties and credit that
amount toward the purchase of a vacuum sweeper
truck. The truck has been operational since |ate
Decenmber 1997 and should help control deicing fluid
runof f fromrunways and ot her paved areas.

5. AO condition nunber 10 required the airport to
submt an update to the “Master Plan, De-lcing Fluid
Cont ai nnment and Runof f Control for t he

G ncinnati/Northern Kentucky International Airport.”
This updated plan describes actions already taken
to control de-icing fluid runoff and outlines future
work to better define and control this problem
This plan was submitted to the Division in Novenber
1997.
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Summary

The use of deicing fluids is an essential component of airline
safety in areas subject to freezing conditions. Yet the use of these
chem cals has caused environmental degradation in surface waters near
airports that use them Research is underway worldwide to find effective
alternatives to these chemcals, to reduce the volunes needed for safe
operation, and to prevent environmental inpacts through various collection
and treatnent scenari os.

Begi nning in 1992, the Kentucky Division of Water began docunenting
water quality problens caused by runoff of deicing fluids in Elijahs
Creek, draining the northern portion of the G ncinnati/Northern Kentucky
International Airport. Various actions were begun by the KDONas a result
of these problens, including increased nonitoring of stream quality,
meetings with airport officials, and enforcenment actions. Reredi al
measures were inplenented by the airport, but water quality problens
persisted and al so becane evident in GQunpowder Creek, at the southern end
of the airport, as a result of airport expansion. In 1996, both streans
were listed in Kentucky’s 303(d) list of inpaired waters and ranked as high
priority for establishing Total Maxinmum Daily Loads for the pollutants of
concern. Through the use of an Agreed Order and a new discharge permt,
al lowabl e effluent concentrations were established, a Best WMnagenent
Practices Plan and a Goundwater Protection Plan were required, and a
vacuum sweeper truck was purchased. Water quality is expected to inprove
significantly fromthese actions. Mnitoring will continue to ensure this
occurs, and additional control measures wll be taken if necessary to
restore Elijahs and Gunpowder creeks.
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Appendi x I: Discharge Permt |ssued February 19, 1997
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KPDES No. : KY0082864

Facility Name:

Locati on:

Permtting Action:

Permt Duration:

Descri ption of Discharge:

Tr eat nent Provi ded:

Recei ving Stream

(Di sk #7/vb)

STATEMENT OF BASI S

Permt Witer: Courtney Seitz Date: July 29,
1996

Ci ncinnati/Northern Kentucky International Airport

2939 Term nal Drive
Hebr on, Boone County, Kentucky

This is the reissuance of a permt to an existing
source airport (SIC Code 4581). Effective this
permt term discharges previously covered via
KPDES Permit No. KY0082554 and under the storm
wat er general permit are also included for coverage
via this permt.

Five (5) years

Qutfalls 001 - 009-G - Stormwater runoff, aircraft
deicing fluids, runway deicing fluids, dilute urea
and fuel residuals.

Al CQutfalls - Deicing pads 1-10 and Conair deicing
pads | ocated throughout the airport collect spent
deicing fluids. These spent fluids are contained
in storage tanks and discharged to the sanitary
sewer .

Qutfalls 001, 003-G 004, 006-E, 007-E, 008-E and
009-G - Fuel containing wastestreans are treated
via oil/water separators.

Qutfalls 001 and 009-G - Storm water retention
basi ns and absorbent boons are utilized in case of
a fuel spill. These areas are inspected weekly,

wi t h boons being replaced as required.

Qutfall 005-E - Snow nelt is accurulated into the
deicing fluid collection system

Elijah Creek: Qutfall 001 - River Mle Index
(RM) 3.5
Qutfall 005-E - RM 4.9
Qutfall 006-E - RM 4.8
Qutfall 007-E - RM 4.45
Qutfall 008-E - RM 3.9
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Recei ving Stream @Qunpowder Creek: Qutfall 002-G - Unnaned tributary (UT) RM
0.1
(Conti nued) flows to RM 19.6
Qutfall 003-G - U RM 0.1 flows to RM
18. 85

Qutfall 004 - RM 18.3
Qutfall 009-G- RM 18.4

Qutfalls 002-G 003-G 009-G and 005-E - 008-E inclusive are
internal outfalls.

Stream Segnment Use O assification: VWar mmat er Aquatic Habitat, Primary/ Secondary
Cont act Recreation

Stream Low Fl ow Condi tion: Elijah Creek: 7Q10 = 0 cfs
@Qunpowder Creek: 7QL0 = 0 cfs

Water Quality or Effluent Limted: Water Quality Limted
Justification of Permt Conditions:
Al regulations cited are pursuant to KRS 224.70-100, 224.10-100, and 224.70-110.

Qutfalls 001, 004

Total Suspended Solids and G| & G ease

The Iimtations for these paraneters are based on the Permt Witer's "Best
Prof essi onal Judgnent" (BPJ) of the "Best Conventional Pollutant Control Technol ogy"
(BCT) consistent with 401 KAR 5:080, Section 1(2)(c)2.

pH
The limtations for this parameter are consistent with the requirements of 401 KAR
5: 031, Section 4.

Di ssol ved Oxygen
The limtation for this parameter is consistent with the requirenents of 401 KAR
5: 031, Section 4.

Ammoni a (as N) and Bi ochemi cal Oxygen Demand
The limtations for these paraneters are consistent with the requirements of 401 KAR
5: 031 and the Division of Water's Wastel oad Al |l ocati on Model.

Benzene, Tol uene, Ethyl benzene, Xyl ene, and Napht hal ene
The nonitoring requirenments for these paraneters are consistent with 401 KAR 5: 065,
Section 2(8).

Nondegr adat i on
The conditions of 401 KAR 5:029, Section 2(1) and (3) have been satisfied by this
permt action. A review under Section 2(2) and (4) is not applicable.
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Qutfalls 002-G 003-G and 005-E - 009-E

Total Suspended Solids, G| & Gease, Biochem cal Oxygen Demand, Dissolved Oxygen,
Ammoni a (as N), Benzene, Tol uene, Ethylbenzene, Xyl ene, and Napht hal ene

The nonitoring requirenments for these paraneters are consistent wth 401 KAR 5: 065,
Section 2(8).

pH
The limtations for this parameter are consistent with the requirements of 401 KAR
5: 031, Section 4.

Nondegr adat i on
The conditions of 401 KAR 5:029, Section 2(1) and (3) have been satisfied by this
permt action. A review under Section 2(2) and (4) is not applicable.




PERM T NO  KY0082864

AUTHORI ZATI ON TO DI SCHARGE UNDER THE
KENTUCKY POLLUTANT DI SCHARGE ELI M NATI ON SYSTEM

Pursuant to Authority in KRS 224,

Kent on County Airport Board
P. O Box 752000
Ci ncinnati, Onio 45275-2000

is authorized to discharge froma facility |ocated at
Ci ncinnati/Northern Kentucky International Airport
2939 Term nal Drive
Hebr on, Boone County, Kentucky

to receiving waters naned

Elijah Creek - CQutfalls 001, 005-E, 006-E, 007-E, and 008-E
@Qunpowder Creek - Qutfalls 002-G 003-G 004, and 009-G

in accordance with effluent limtations, nonitoring requirenments and other conditions
set forth in Parts I, II, 11l, and IV hereof. The permt consists of this cover

sheet, and Part | 4 page(s), Part Il 1 page(s), Part Ill 1 page(s), and Part IV 3
page(s) .

This permt shall becone effective on APR 1 1997

This permit and the authorization to discharge shall expire at mdnight, MAR 31



PART |
Page I-1
Permit No: KY0082864

A EFFLUENT LI M TATI ONS AND MONI TORI NG REQUI REMENTS

During the period beginning on the effective date of this permit and lasting through the term of this permt, the
permttee is authorized to discharge from outfall(s) serial nunber(s): 001 - Storm water runoff, aircraft deicing
fluids, runway deicing fluids, dilute urea and fuel residuals discharged to Elijah Creek.

Such di scharges shall be limted and nonitored by the permttee as specified bel ow

EFFLUENT CHARACTERI STI CS DI SCHARGE LI M TATI ONS MONI TORI NG REQUI REMENTS
kg/ day( | bs/ day) O her Units(Specify)
Mont hl'y Dai ly Mont hl'y Dai |y Measur enent Sanpl e
Avg. Max. Avg. Max. Frequency 1/ Type
Fl ow ( M3D)
Summer 2/ Report Report N A N A 1/ Mont h I nst ant aneous
Wnter 2/ Report Report N A N A 1/ vweek 3/ | nst ant aneous
Total Suspended Solids (TSS)
Summer 2/ N A N A 30 ng/ | 60 ng/ | 1/ Mont h G ab
Wnter 2/ N A N A 30 no/| 60 no/l 1/ vweek 3/ G ab
Al & Gease
Summer 2/ N A N A 10 ng/ | 15 ng/ | 1/ Mont h G ab
Wnter 2/ N A N A 10 no/l 15 no/l 1/ vweek 3/ G ab
Bi ochem cal Oxygen Demand (5-day, BODs)
Summer 2/ N A N A 70 ng/ | 105 ng/ | 1/ Mont h Conposite
Wnter 2/ N A N A 150 ng/ | 225 ny/ | 1/ veek 3/ Conposite
Ammonia (as N)
Summer 2/ N A N A 4 g/l 8 g/l 1/ Mont h G ab
Wnter 2/ N A N A 10 no/l 20 no/| 1/ veek 3/ G ab
Benzene (ng/l) N A N A Report Report 1/ Mont h G ab
Tol uene (ng/l) N A N A Report Report 1/ Mont h G ab
Et hyl benzene (ng/ 1) N A N A Report Report 1/ Mont h G ab
Xyl ene (ng/l) N A N A Report Report 1/ Mont h G ab
Napht hal ene (ng/ 1) N A N A Report Report 1/ Mont h G ab
Di ssol ved Oxygen shall not be less than 5.0 ng/l 1/ Mont h G ab

The pH of the effluent shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be
monitored 1/ nmonth during the summer nonths and 1/week during the winter nonths 1/ 2/ by grab sanple.

There shall be no discharge of floating solids or visible foamin other than trace anounts.

1/ Sanples shall be taken during discharge. If no discharge occurs during the reporting period, then record "
di scharge” on the Discharge Mnitoring Report (DWVR).

2/ Summrer - May 1 through Septenber 30
Wnter - October 1 through April 30

3/ See Other Requirenents, ItemD, Page I11-1, regarding changes in the permt nonitoring frequency.

no
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Page -2
Permit No: KY0082864

A EFFLUENT LI M TATI ONS AND MONI TORI NG REQUI REMENTS

During the period beginning on the effective date of this permit and lasting through the term of this permt, the
permttee is authorized to discharge from outfall(s) serial nunber(s): 004 - Storm water runoff, aircraft deicing
fluids, runway deicing fluids, dilute urea and fuel residuals discharged to Gunpowder Creek.

Such di scharges shall be limted and nonitored by the permttee as specified bel ow

EFFLUENT CHARACTERI STI CS DI SCHARGE LI M TATI ONS MONI TORI NG REQUI REMENTS
kg/ day( | bs/ day) O her Units(Specify)
Mont hl'y Dai ly Mont hl y Dai |y Measur enent Sanpl e
Avg. Max. Avg. Max. Frequency 1/ Type
Fl ow ( M3D)
Summer 2/ Report Report N A N A 1/ Mont h I nst ant aneous
Wnter 2/ Report Report N A N A 1/ vweek 3/ | nst ant aneous
Total Suspended Solids (TSS)
Summer 2/ N A N A 30 ng/ | 60 ng/ | 1/ Mont h G ab
Wnter 2/ N A N A 30 no/| 60 no/l 1/ vweek 3/ G ab
Al & Gease
Summer 2/ N A N A 10 ng/ | 15 ng/ | 1/ Mont h G ab
Wnter 2/ N A N A 10 no/l 15 no/l 1/ vweek 3/ G ab
BODs
Summer 2/ N A N A 50 ng/| 75 ng/ | 1/ Mont h Conposite
Wnter 2/ N A N A 85 ng/ | 128 ng/ | 1/ vweek 3/ Conmposite
Ammonia (as N)
Summer 2/ N A N A 4 g/l 8 g/l 1/ Mont h G ab
Wnter 2/ N A N A 10 no/l 20 no/| 1/ veek 3/ G ab
Benzene (ng/l) N A N A Report Report 1/ Mont h G ab
Tol uene (ng/l) N A N A Report Report 1/ Mont h G ab
Et hyl benzene (ng/ 1) N A N A Report Report 1/ Mont h G ab
Xyl ene (ng/l) N A N A Report Report 1/ Mont h G ab
Napht hal ene (ng/ 1) N A N A Report Report 1/ Mont h G ab
Di ssol ved Oxygen shall not be less than 5.0 ny/l 1/ Mont h G ab

The pH of the effluent shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be
monitored 1/ nmonth during the summer nonths and 1/week during the winter nonths 1/ 2/ by grab sanple.

There shall be no discharge of floating solids or visible foamin other than trace anounts.

1/ Sanples shall be taken during discharge. If no discharge occurs during the reporting period, then record "
di scharge” on the Discharge Mnitoring Report (DWVR).

2/ Summrer - May 1 through Septenber 30
Wnter - October 1 through April 30

3/ See Other Requirenents, ItemD, Page I11-1, regarding changes in the permt nonitoring frequency.

no
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Page I-3

Permit No: KY0082864
A EFFLUENT LI M TATI ONS AND MONI TORI NG REQUI REMENTS

During the period beginning on the effective date of this permit and lasting through the term of this permt, the
permttee is authorized to discharge from outfall(s) serial nunber(s): 002-G 003-G 005-E, 006-E, 007-E, 008-E, and
009-G (Internal CQutfalls) - Storm water runoff, aircraft deicing fluids, runway deicing fluids, dilute urea and fuel
resi dual s.

Such di scharges shall be limted and nonitored by the permttee as specified bel ow

EFFLUENT CHARACTERI STI CS DI SCHARGE LI M TATI ONS MONI TORI NG REQUI REMENTS
kg/ day(| bs/ day) O her Units(Specify)
Mont hl'y Dai ly Mont hl'y Dai |y Measur enent Sanpl e
Avg. Max. Avg. Max. Frequency 1/ Type
Fl ow ( M3D)
Summer 2/ Report Report N A N A 1/ Mont h I nst ant aneous
Wnter 2/ Report Report N A N A 1/ veek 4/ | nst ant aneous
TSS (my/ 1)
Summer 2/ N A N A Report Report 1/ Mont h G ab
Wnter 2/ N A N A Report Report 1/ veek 4/ G ab
Ol & Gease (ng/l)
Summer 2/ N A N A Report Report 1/ Mont h G ab
Wnter 2/ N A N A Report Report 1/ veek 4/ G ab
BODs (nmo/l)
Summer 2/ N A N A Report Report 1/ Mont h Conposite
Wnter 2/ N A N A Report Report 1/ veek 4/ Conposite
Ammonia (as N (ng/l)
Summer 2/ N A N A Report Report 1/ Mont h G ab
Wnter 2/ N A N A Report Report 1/ veek 4/ G ab
Benzene (ng/l) N A N A Report Report 1/ Mont h G ab
Tol uene (ng/l) N A N A Report Report 1/ Mont h G ab
Et hyl benzene (ng/ 1) N A N A Report Report 1/ Mont h G ab
Xyl ene (ng/l) N A N A Report Report 1/ Mont h G ab
Napht hal ene (ng/ 1) N A N A Report Report 1/ Mont h G ab
Di ssol ved Oxygen (ng/ 1) N A N A N A Report 3/ 1/ Mont h G ab

The pH of the effluent shall not be less than 6.0 standard units nor greater than 9.0 standard units and shall be
monitored 1/ nonth during the summer nonths and 1/week during the winter nonths 1/ 2/ by grab sanple.

There shall be no discharge of floating solids or visible foamin other than trace anounts.

1/ Sanples shall be taken during discharge. If no discharge occurs during the reporting period, then record "
di scharge” on the Discharge Mnitoring Report (DWVR).

2/ Summrer - May 1 through Septenber 30
Wnter - October 1 through April 30
Report Daily M ni mum on DVR

4/ See O her Requirements, ItemD, Page Il11-1, regarding changes in the permt nonitoring frequency.

no
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B. Schedul e of Conpliance

The permittee shall achieve conpliance with all requirenments on the effective
date of this permt.
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STANDARD CONDI TI ONS FOR KPDES PERM T

The permittee is also advised that all KPDES permit conditions in KPDES Regul ation
401 KAR 5:065, Section 1 will apply to all discharges authorized by this permt.

This permt has been issued under the provisions of KRS Chapter 224 and regul ations
promul gat ed pursuant thereto. |ssuance of this permt does not relieve the permttee
fromthe responsibility of obtaining any other permits or licenses required by this
Cabi net and other state, federal and |ocal agencies.

It is the responsibility of the permttee to denonstrate conpliance with permt
paranmeter limtations by utilization of sufficiently sensitive analytical nethods.
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PART |11

OTHER REQUI REMENTS

A Reporting of Monitoring Results

Monitoring results nust be obtained for each nonth and reported on a preprinted
Di scharge Mnitoring Report (DVR) Form which will be mailed to you each quarter for
t he upcom ng quarter. The conpleted DVMRs for each nonth nust be sent to the Division
of Water at the address listed below (with a copy to the appropriate Regional Ofice)
post marked no later than the 28th day of the nmonth follow ng the conpleted quarter.

Di vi sion of Water Kentucky Nat ural Resources and

Fl orence Regional Ofice Envi ronnental Protection Cabinet
7964 Kentucky Drive, Suite 8 Dept. for Environmental Protection
Fl orence, Kentucky 41042 Di vi sion of Water

ATTN: M. Kevin Flowers I nventory & Data Managenent

14 Reilly Road, Frankfort Ofice Park
Frankfort, Kentucky 40601

B. Reopener C ause
1. This permt shall be nodified, or alternatively revoked and reissued, to
comply with any applicable effluent standard or limtation issued or

approved under 401 KAR 5:050 thru 5:085, if the effluent standard or
[imtation so issued or approved:

a. Contains different conditions or is otherwise nore stringent than
any effluent limtation in the permt; or
b. Controls any pollutant not limted in the permt.
2. I f nui sance growt hs continue, the Division of Water reserves the right to

i npose additional/nodified Iimtations/requirements in order to achieve
conpliance with applicable water quality standards.

The permit as nodified or reissued under this paragraph shall also contain any other
requi renents of KRS Chapter 224 when applicable.

C. Changes in NMbonitoring Frequency

Upon submittal of nmonitoring report data for a period of one (1) year, the permttee
may request that nonitoring frequencies for the parameters Flow, Total Suspended
Solids, Gl and Gease, Biochem cal Oxygen Demand, Ammonia, and pH be reduced. The
witten request shall include a summary of all nonitoring report data as well as any
additional information to be wutilized in justifying a less frequent nonitoring
schedul e. Provided sufficient information is presented, the nonitoring frequencies
for the above-nentioned paranmeters will be reduced from 1/week to 1/ nonth.
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PART |V
BEST MANAGEMENT PRACTI CES

SECTI ON A. GENERAL CONDI TI ONS

1. Applicability

These conditions apply to all permttees who use, manufacture, store, handle or
di scharge any pollutant listed as toxic under Section 307(a)(1) of the Cean Wter
Act, oil, as defined in Section 311(a)(1l) of the Act, and any pollutant listed as
hazardous under Section 311 of the Act and who have ancillary manufacturing
operations which could result in (1) the rel ease of a hazardous substance, pollutant,
or contaminant in a reportable quantity, or (2) an environnental emergency, as
defined in KRS 224. 01-400, as anended, or any regul ation promul gated pursuant thereto
(hereinafter, the "BMP pollutants"). These operations include material storage
areas; plant site runoff; in-plant transfer, process and material handling areas;
| oadi ng and unl oadi ng operations, and sludge and waste di sposal areas.

2. BMP Pl an

The permittee shall maintain a Best Managenent Practices (BMP) plan consistent with
401 KAR 5: 065, Section 2(10) pursuant to KRS 224.70-110, which prevents, or mnimzes
the potential for, the release of "BMP pollutants” fromancillary activities through
plant site runoff; spillage or |eaks, sludge or waste disposal; or drainage from raw
mat eri al storage. Modi fications of the BMP Plan shall be in accordance with the
requi renents of Sections 8, 9 and 10 of this Part.

3. | mpl enent ati on

The plan shall continue in effect and shall be nodified as necessary.

4. Ceneral Requirenents

The BMP pl an shal l:

a. Be docunmented in narrative form and shall include any necessary plot plans,
drawi ngs or naps.

b. Establish specific objectives for the control of toxic and hazardous
pol | ut ants.

(1) Each facility conponent or system shall be examined for its potenti al
for causing a release of "BMP pollutants” due to equiprment failure,
i nproper operation, natural phenonena such as rain or snowfall, etc.

(2) VWere experience indicates a reasonable potential for equipnent

failure (e.g., a tank overflow or |eakage), natural condition (e.g.,
precipitation), or other circunstances which could result in a
rel ease of "BMP pollutants”, the plan should include a prediction of
the direction, rate of flow and total quantity of the pollutants
whi ch could be released fromthe facility as result of each condition
or circunstance.
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C. Establish specific best managenent practices to neet the objectives
identified under Paragraph b of this section, addressing each component or
system capabl e of causing a rel ease of "BMP pollutants.”

d. I ncl ude any special conditions established in Part B of this section.

e. Be reviewed by plant engi neering staff and the plant manager.

5. Specific Requirenents

The plan shall be consistent with the general guidance contained in the publication
entitled "NPDES Best Managenent Practices Quidance Docunent”™ and shall include the
foll owi ng baseline BMP s as a mi ni mum

BMP Committee

Reporting of BMP Incidents

Ri sk ldentification and Assessnent
Enpl oyee Trai ni ng

I nspections and Records

Preventi ve Mi ntenance

Good Housekeepi ng

Materials Conpatibility

Security

Material s Inventory

TTFemeancow

6. SPCC Pl ans

The BMP plan may reflect requirenents for Spill Prevention Control and Counterneasure
(SPCC) plans under Section 311 of the Act and 40 CFR Part 151, and nmy incorporate
any part of such plans into the BWMP plan by reference.

7. Hazardous Waste Managenent

The permittee shall assure the proper managenent of solids and hazardous waste in
accordance with the regulations promul gated under the Solid Waste Disposal Act, as
anended by the Resource Conservation and Recovery Act of 1978 (RCRA) (40 U.S. C. 6901
et seq). Managenent practices required under RCRA regul ations shall be referenced in
t he BMP pl an.

8. Docunentation

The permittee shall maintain a description of the BMP plan at the facility and shall
make the plan available to representatives of the Division of Water upon request.
Copies of nodified BMP Pl ans shall be submtted within thirty (30) days of conpletion
to the foll ow ng:

Di vi sion of Water Kent ucky Natural Resources and

Fl orence Regional Ofice Envi ronnental Protection Cabinet
7964 Kentucky Drive, Suite 8 Dept. for Environmental Protection
Fl orence, Kentucky 41042 Di vi sion of Water

ATTN: M. Kevin Flowers I nventory & Data Managenent

14 Reilly Road, Frankfort O fice Park
Frankfort, Kentucky 40601
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9. BMP Pl an Modification

The permttee shall anmend the BMP plan whenever there is a change in the
facility or change in the operation of the facility which materially increases
the potential for the ancillary activities to result in the release of "BW
pol | utants. ™"

10. Modi fication for I neffectiveness

If the BWVP plan proves to be ineffective in achieving the general objective of
preventing the release of "BMP pollutants” then the specific objectives and
requi renents under Paragraphs b and ¢ of Section 4, the permt and/or the BM
pl an shall be subject to nodification to incorporate revised BVMP requirenents.

If at any time following the issuance of this permt, the BWP plan is found
to be inadequate pursuant to a state or federal site inspection or plan
review, the plan shall be nodified to incorporate such changes necessary to
resol ve the concerns.

SECTI ON B. SPECI FI C CONDI Tl ONS

. Address spill notification procedures for individual airport tenants.
. I ncl ude oil/water separator inspection/mintenance procedures.
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COMVONVEALTH OF KENTUCKY
NATURAL RESOURCES AND ENVI RONVENTAL PROTECTI ON CABI NET
DEPARTMENT FOR ENVI RONVENTAL PROTECTI ON

IN THE MATTER OF: AGREED ORDER

Kenton County Airport Board Case No. DOW 94190
c/o G ncinnati/Northern

Kent ucky International Airport

P. O Box 75200

G ncinnati, Chio 45275-2000

* % k¥ % % * k% % * % %

WHEREAS, the parties to this Agreed Order, the Natura
Resources and Environnental Protection Cabinet (hereinafter the
Cabi net) and the Kenton County Airport Board (hereinafter KCAB)
st at e:

1. The Cabinet is charged with the statutory duty of enforcing
KRS Chapter 224 and the regul ati ons pronul gated pursuant thereto.

2. KCAB operates the C ncinnati/Northern Kentucky International
Airport (hereinafter Airport) in Boone County, Kentucky.

3. KCAB held valid Kentucky Pollutant Di scharge Eli m nation
System (KPDES) permts No. KY0082554 and No. KY0082864 f or

di scharges to the headwaters of the Elijah Creek and Gunpowder
Creek tributary drainages. On February 19, 1997, the D vision of
Wat er reissued Permit No. KY0082864 to KCAB to cover al

di scharges fornerly permtted under the two previously noted
permts.

4. Between May 25, 1994, and June 18, 1996, authori zed
representatives of the Cabi net docunented, and issued Notices of
Violation to KCAB for the follow ng violations of KCAB' s KPDES
permts, KRS Chapter 224, and the regul ations pronul gated

pur suant thereto:

degrading of the waters of the Commonwealth, a violation
of 401 KAR 5:031;

di scharges from point sources not permtted by a KPDES
permt, a violation of 401 KAR 5: 055;



failure to abide by KPDES permt |limts and KPDES program
standards, a violation of 401 KAR 5:065 (1);

failure to properly operate and maintain the facility, a
viol ation of 401 KAR 5:065 (4);

failure to submt Di scharge Monitoring Reports
(hereinafter DVRs), a violation of 401 KAR 5: 065;

failure to properly conplete DVMRs, a violation of 401 KAR
5: 065; and

failure to mtigate advanced inpact, a violation of 401
KAR 5: 065 (1)(4).

5. Follow ng docunentation of the May 25, 1994, viol ations,
representatives of KCAB and the Division of Water attended

numer ous adm ni strative conferences to di scuss the ongoi ng i ssues
of nonconpliance with the KPDES permts.

6. The execution of this Agreed Order by the KCAB shall not be
construed as an adm ssion by KCAB of any w ongful acts,
violations of any |law, statute, ordinance and/or regul ation.
KCAB enters into this Agreed Order solely in the interest of
settling all clains and controversies addressed herein.

NOW THEREFORE, in the interest of settling all civil clains and
controversies involving the violations descri bed above, the
parties hereby consent to the entry of this Agreed Order and
agree as foll ows:

REVEDI AL MEASURES

7. KCAB submtted, on February 20, 1997, for D vision of Water
revi ew and approval, a G oundwater Protection Plan (GPP) to
address groundwater pollution control at the facility. |If the

Di vision of Water does not approve the GPP, nodifications in the
pl an shall be made in accordance with Division of Water
specifications and resubmtted within thirty (30) days of receipt
of the aforenentioned specifications fromthe Division of Water’s
witten approval of the plan. A copy of the GPP shall be

mai ntai ned at the facility identified in paragraph 2 of this
Agreed Order. Future updates in the GPP shall be provided to the
Division of Water’s Groundwater Branch and the Fl orence Regi onal
Ofice wwthin fifteen (15) days of each update.



8. KCAB shall, within ninety (90) days of execution of this
Agreed Order by the Secretary of the Cabinet, update and submt
its Best Managenent Practices (BMP) plan as appropriate according
to current conditions at the facility to maintain conpliance with
the terns and conditions of its KPDES Permt No. KY0082864. The
BMP pl an shall address water pollution control and prevention
managenent practices, including all de-icing and anti-icing

activities, and describe spill and bypass reporting procedures,
mat eri al s handl i ng practices, and erosion and sedi nent control
for construction activities. |If the Division of Water does not

accept the BWP plan, nodifications in the plan shall be nade in
accordance with Division of Water specifications and resubmtted
within sixty (60) days of receipt of the aforenentioned
specifications. The KCAB shall inplenent the BVMP plan within
fifteen (15) days of receiving the Division of Water’'s witten
acceptance of the plan. A copy of the plan shall be nmaintained
at the facility identified in paragraph 2 of this Agreed O der.
The KCAB shall annually review the BMP plan and make changes as
appropriate to current facility operating conditions. Copies of
the original BMP plan and future updates to the BMP plan shall be
provided to the Florence Regional Ofice within fifteen (15) days
of inplenentation of the respective plans and updat es.

9. KCAB shall conply with all requirenents of 401 KAR 5:065 to
ensure that sanples and neasurenments taken for the purpose of
moni toring shall be representative of the nonitored activity.
Monitoring and anal ysis shall be conducted according to
procedures approved under 40 CFR Part 136, unless other test
procedures have been specified in the permt.

10. KCAB shall conply wwth all terns and conditions of KPDES
permt No. KY0082864. KCAB shall nodify the “Master Plan for De-
I cing Fluid Containment and Runoff Control Project”, dated
Septenber 29, 1995, by deleting Tasks 3.2, 3.4, and 3.5. 1In
accordance with the provisions of Task 3.6 of said Master Pl an,
KCAB shall identify and evaluate the feasibility of additiona
de-icing fluid contai nment and runoff control neasures. This
identification and evaluation shall be submtted to the Cabi net
for its review on or before October 31, 1997. This submttal by
KCAB shal | delineate any operational and construction mtigation
measur es al ready undertaken and/or conpl eted by KCAB and shal
further delineate additional nmeasures and a schedul e for

i npl enment ati on thereof.

PENALTI ES
11. KCAB shall be assessed a civil penalty in the anmount of one

hundred thousand dollars ($100,000). KCAB shall pay a civil
penalty in the anount of fifty thousand dollars ($50,000) within



ten (10) days of execution of this Agreed Order by the Secretary
of the Cabinet for the violations referenced in this Agreed
Oder. In lieu of cash paynent of the remaining fifty thousand
dol l ars ($50,000), the Division of Water will credit the anpunt
towards the purchase of a Vquip Sweeper, or its equival ent, by
KCAB before the beginning of the 1997/1998 de-icing season.

12. KCAB shall pay the Cabinet a civil penalty in the anmount of
five thousand dollars ($5,000) within ten (10) days of receipt of
witten notice fromthe Cabinet for failure to conply with
paragraphs 7 and 8 of this Agreed Order. This penalty is in
addition to, and not in lieu of, any other penalty which could be
assessed. The additional penalty specified in this paragraph
only shall be waived after a period of one year fromthe date of
execution of this Agreed Order by the Secretary of the Natural
Resources and Environnental Protection Cabinet if all terns of
this Agreed Order have been conplied wth.

13. KCAB shall pay the Cabinet a civil penalty in the anmount of
one thousand dollars ($1,000) within ten (10) days of receipt of
witten notice fromthe Cabinet for failure to conply with
paragraphs 9 and 10 of this Agreed Order. This penalty is in
addition to, and not in lieu of, any other penalty which could be
assessed. The additional penalty specified in this paragraph
only shall be waived after a period of one year fromthe date of
execution of this Agreed Order by the Secretary of the Natural
Resources and Environnental Protection Cabinet if all terns of
this Agreed Order have been conplied wth.

14. KCAB shall tender all penalty paynents to the Cabi net by
certified check, cashier’s check or noney order, payable to the
Kentucky State Treasurer. Paynent shall be tendered to the
Kentucky Division of Water, Enforcenent Branch, 14 Reilly Road,
Frankfort, Kentucky 40601. Note “Case No. DOW 94190” on the

i nstrunment of paynent.

M SCELLANEQUS PROVI SI ONS

15. This Agreed Order addresses only those violations
specifically described above. Nothing contained herein shall be
construed to waive or to limt any renmedy or cause of action by
t he Cabi net based on statutes or regulations under its
jurisdiction, and KCAB reserves its defenses thereto. The

Cabi net expressly reserves its right at any time to issue

adm nistrative orders and to take any other action it deens
necessary, including the right to order all necessary renedi al
measures, assess penalties for violations, or recover al
response costs incurred, and KCAB reserves its defenses thereto.



16. This Agreed Order shall not prevent the Cabinet from

I ssui ng, renew ng, nodifying, revoking, suspending, denying,
term nating, or reopening any permt to KCAB. KCAB reserves its
defenses thereto, except that KCAB shall not use this Agreed

O der as a defense.

17. KCAB waives its right to any hearing on the matters all eged
herein. However, failure by KCAB to conply strictly with the
terms of this Agreed Order shall be grounds for the Cabinet to
seek enforcenent of this Agreed Order in Franklin Grcuit Court
and to pursue any other appropriate admnistrative or judicial
action under KRS Chapter 224 and the regul ati ons promnul gat ed

pur suant thereto.

18. Each separate provision, condition or duty contained in this
Agreed Order may be the basis for an enforcenent action for a
separate violation and penalty pursuant to KRS Chapter 224 upon
failure to conply with the terns of this Agreed Order.

19. This Agreed Order may not be anended except by a witten
order of the Cabinet’s Secretary or his designee. KCAB nmay
request an anmendnent by witing the Director of the Division of
Water at 14 Reilly Road, Frankfort, Kentucky 40601 and stating
the reasons for the request. |If such request is granted, the
anmended Agreed Order shall not affect any provision of this
Agreed Order unl ess expressly provided in the anmended Agreed

O der.

20. The Cabi net does not, by its consent to the entry of this
Agreed Order, warrant or aver in any manner that KCAB s conplete
conpliance with this Agreed Order will result in conpliance with
t he provisions of KRS Chapter 224, and the regul ations

pronul gated pursuant thereto. Notw thstanding the Cabinet’s
revi ew and approval of any plans fornul ated pursuant to this
Agreed Order, KCAB shall remain solely responsible for conpliance
with the terns of KRS Chapter 224 and the regul ati ons pronul gat ed
pursuant thereto, this Agreed Order and any permt requirenents.

21. The provisions of this Agreed Order shall apply to and be

bi ndi ng upon KCAB. The acts or om ssions of KCAB s officers,
directors, agents, and enpl oyees shall not excuse the performance
of any provision of this Agreed Order. The Cabi net reserves the
right to seek enforcenent of

this Agreed Order against the successors and assigns of KCAB, and
KCAB reserves its defenses thereto. KCAB shall give notice of
this Agreed Order to any purchaser, |essee or successor in
interest who will act as operator of the airport facilities now
known as the Airport occurring prior to termnation of this
Agreed Order, shall notify the Cabinet that such notice has been



given, and shall follow all statutory and regul atory requirenents
for a transfer. Wether or not a transfer takes place, KCAB
shall remain fully responsible for paynent of all civil penalties
and response costs and for performance of all renedial nmeasures
identified in this Agreed Order.

22. The Cabinet agrees to allow the performance of the above-
listed renmedi al neasures and paynent of civil penalties by KCAB
to satisfy KCAB's obligation to the Cabinet generated by the

al I eged vi ol ati ons descri bed above.

23. The Cabinet and KCAB agree that the renedi al neasures agreed
to herein are facility-specific and designed to conply with the
statutes and regulations cited herein. This Agreed Order applies
specifically and exclusively to the unique facility referenced
herein and is inapplicable to any other site or facility.

24. This Agreed Order shall be of no force and effect unless and
until it is entered by the Secretary or his desi gnee as evi denced
by his signature thereon. |If this Agreed Order contains any date
by which KCAB is to take any action, and the Secretary enters the
Agreed Order after that date, then KCAB is nonethel ess obligated
to have taken the action by the date contained in this Agreed

O der.

AGREED TO BY:

Aut hori zed Agent for DATE
Kenton county Airport Board

APPROVAL RECOMMENDED BY:

Jack A. Wl son, Director DATE
Di vi sion of Water

Attorney for the Cabinet DATE
O fice of Legal Services

Case No. DOW 94190




d enna Jo Curry, Cener al DATE
Counse
O fice of Legal Services
Case No. DOW'!

ORDER

WHEREAS, the foregoing Agreed Order is entered as the final
Order of the Natural Resources and Environnmental Protection
Cabinet this day of , 1998.

JAMES E. BI CKFORD, SECRETARY
NATURAL RESOURCES AND
ENVI RONVENTAL PROTECTI ON CABI NET



CERTI FI CATE OF SERVI CE

| hereby certify that a true and accurate copy of the foregoing

AGREED ORDER was nmi | ed, postage prepaid,

day of , 1997.

M. Dale Keith

Director of Qperations

Ci ncinnati/ Northern Kentucky
I nternational Airport

P. O Box 752000

Cincinnati, Ohio 45275-2000

DOCKET COORDI NATOR
DI STRI BUTI ON:

Di vi sion of Water
Oder File

Attorney, Ofice of Legal Services

to the followng this



