ESTABLI SH NG TOTAL MAXI MUM DAILY 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 ternms of a single load is also not
f easi bl e. The task renamins, 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, anmonia 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 ammpnia, which are the nain
attributes of deicing fluids that cause these water quality probl ens.

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
sunmmer 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
contami 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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