DATE: 8/10/99

MEMO TO: Linda Logan

CC: Brian Pippen, Ken Ludwa, Paul Fendt

SUBJECT: Alternative Dilution Modeling Procedures Potentially Applicable to Port of Seattle Storm
Water Outfalls

Summary

This memo summarizes my review of the data and regulatory guidance documents that I was

provided concerning the evaluation of the reasonable potential for exceedence of State water quality
standards (WQS) at the proposed storm water outfalls. This review identified three alternative methods
that could potentially be useful to determine compliance. The parameters and calculation procedures for
these methods are listed in the accompanying three tables shown as attachments.

The first metbod is based on an internal Ecology position paper, and later guidance provided in Ecology’s
Permit Writer’s Manual (last updated in July 1998). It is basically a single event (static) evaluation that
requires determination of parameters from probability-exceedence relationships that have to be determined
for the site. The exceedence levels, e.g. the 95" percentile effluent poliutant concentration, is stipulated in
the Permit Writer’s Manual (Chapter VI Water Quality Based Effluent Limits for Surface Water). The
steps that are required to complete this method are shown in Table 1. The HSPF simulation results that
have been developed could be used to calculate the probability-exceedence relationships needed for this
method. A graphical plot of annual series data obtained from the output of ANNIE (or SWDM), the data
management program used with HSPF, is the easiest approach to obtain the values needed to calculate
dilution factors. The dilution factors are used along with ambient and effluent pollutant concentrations to
obtain an estimate of receiving water pollutant concentration to compare against the WQS.

The second method is basically a dynamic (continuous) simulation approach. Ecology (Permit Writer’s
Manual) provides an option to use this approach. This is the approach that Bill Fox has used for
wastewater dilution analyses to argue the single event method is too conservative. The continuous
simulation approach that Brian Pippin and Lisa Martin have developed thus far considers the hourly
hydrologic simulation results from the HSPF models. The steps required to complete this method are
shown on Table 1. In taking this method to the next step, I would include the volumetric limitation to the
dilution factor (DF) shown in the equations for DF’s shown on the attachments. Essentially, this method
will require computing the one-hour (acute boundary) and 96-hour average (chronic boundary) DF’s for the
period of record, calculating the estimated pollutant concentrations for these DF", and summing joint
probabilities to obtain the marginal probability distribution. As Table 1 indicates, the acute boundary
conceptual DF’s (unadjusted for WAC volumetric limitations) have been completed.

A third method is one that has been funded and developed by the EPA. 1t’s based on a probabilistic
approach that is described in 2 paper, “Probability Model of Stream Quality Due To Runoff” (Dominic Di
Toro, ASCE Journal of Environmental Engineering, VOL. 110, June 1984). EPA contracted with Versar
Environmental Risk Management, Inc. to develop a computer program to implement this method on a
national level. I obtained a copy of the computer program documentation. The program contains USGS
streamflow data for the major river basins with the continental U.S. It also can be applied to ungaged
streamns if the mean and low flow (7Q10) streamflow can be estimated. A potential problem with the
computer program (but not the methodology) is that the ambient background concentration of the pollutant
of interest is assumed zero to simplify the calculation requirements. 1 spoke to the one of the program
developers at Versar who indicated at the time it was developed, EPA was not concerned about background
concentrations. However, the basic methodology by Di Tore does not require this simplification. I've
included an excerpt from the paper that shows an example applied to 2 stream that has 2 background
concentration for the poliutant. This methodology could be easily solved using the EXCEL spreadsheet or
other statistical program that handles time series calculations. The estimated pollutant concentration for
Ecology’s exceedence level criteria could be determined from the calculation procedure.
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Discussion Topics

As Table 1 indicates, it would be relatively easy to continue using the continuous simulation method and
complete the reasonable potential determination. The additional work that would be needed is to develop
the statistics for the chronic dilution boundary, and perform the calculations to obtain the probability
distributions for the pollutants for both dilution zone boundaries.

Alternately (or in conjunction) with this method, one of the other methods could be used to compare the
evaluation results. The benefits to be gained from using an additiona! might include some validation for
the results of the continuous simulation approach relative to agency promulgated guidance, and the method
might show the relative conservatism of the (method 1) guidance if the water quality data indicates the
probability distribution of the high pollutant concentrations is low.

Some considerations relative to whether to proceed that have occurred to me include:

1. What are the client’s expectations?

2. What has been Ecology’s involvement to date and their Teceptivity to or recommendations
concerning how to evaluate the potential issues?

3. What do the ambient and effluent water quality data exceedence probability distributions look
like, and is background concentration an issue?

4, How much budget is available to complete the work?
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