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DEPARTMENT OF ECOLOGY

March 8, 1994

TO: Joyce Mercuri

FROM: Dave Serdy/(

THROUGH: Dale Norton :D /\) )
SUBJECT: Evaluation of Thea Foss Waterway Storm Drain Data
BACKGROUND

Thea Foss Waterway, located in inner Commencement Bay, is heavily contaminated with a
variety of pollutants from point and non-point sources (Tetra Tech, 1985; City of Tacoma,
1990; Norton, 1993). A number of storm drains discharging into the waterway have been
shown to be substantial contributors to the problem. Remediation of the waterway is
scheduled to begin in the near future. In order for the City of Tacoma, as well as other
parties, to begin the remediation process, information on existing sources of contamination is
needed so that the city may begin to identify and eliminate these sources.

In November 1993, the Environmental Investigations and Laboratory Services (EILS)
Program at Ecology was asked to review existing Thea Foss storm drain data. Most of these
data were generated by the City of Tacoma during a 1987-1989 study of water quality in
Foss (then called City Waterway) and other areas of inner Commencement Bay. The
objectives of this review are to: 1) provide staff of the Commencement Bay Urban Bay
Action Team an evaluation of the usefulness of these data in efforts to identify contaminant

sources, and 2) make recommendations on actions to better identify sources of contaminants
in Foss storm drains.

RESULTS

The following is a reply to specific questions listed in a memorandum from Joyce Mercuri to
Dave Serdar dated November 24, 1993. In some instances, the questions were lumped
together to avoid redundancy of the replies.

Q: Does the information we currently have tell us anything useful? can we tell which
drains really cause the worst problems and how bad these problems are? Can we make
Jjudgements about sediment impacts to the waterway from the existing information? Is

more information needed before we can tell how much of a problem individual drains are?
What kind of info?

As mentioned previously, the bulk of the data comes from suspended particulates collected
by the City of Tacoma during 1987-1989. Some Ecology and City of Tacoma catch basin
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sediment data are also available. In general, the City of Tacoma data are of limited use in
quantifying and prioritizing pollutant loadings to the waterway. This is primarily due to the
lack of quality assurance (QA) data and comprehensive flow information.

The absence of QA data does not allow a means to evaluate the precision and accuracy of the
data set and associated uncertainty of the chemical results. In addition, the lack of flow data
makes it difficult to quantify pollutant loadings from individual drains and subsequently
prioritize the contributions of individual drains.

One approach to evaluating these data is shown in Table 1. The available data were _
summarized and compared to the Sediment Quality Objectives (SQOs) for Foss Waterway
described in EPA’s Record of Decision for Commencement Bay (EPA, 1989) and
contaminant concentrations found in Foss settling particulate matter during 1989-1992
(Norton, 1993). Chemicals chosen for this comparison were those exceeding the SQOs in
Foss Waterway settling particulate matter. Note that values for settling particulate matter

were calculated differently than in Norton’s 1993 report. Several conclusions may be drawn
from this table:

1. Each one of the nine storm drains considered exceeds SQOs for at least two chemicals.

2. Drain No. 230, the 15th St. drain, exceeds SQOs for more chemicals than any other
drain. No. 230 also has the highest median values for zinc, mercury, LPAH, HPAH,
bis(2-ethylhexyl)phthalate, and butyl benzyl phthalate. This drain is most likely the
source of elevated mercury in settling matter at station TF-2, and probably a significant
contributor to mercury levels at TF-3.

3. Drains 237.2 and 237.1 (twin 96ers) exceed SQOs for four and six chemicals,
respectively. Considering flows from each of these drains is an order of magnitude
higher than other drains (Tetra Tech, 1985), they represent a serious problem in terms
of contaminant loading. These drains probably represent the greatest contribution to
elevated concentrations of copper, zinc, mercury, LPAH and bis(2-ethylhexyl)phthalate
in settling matter near the head of the waterway. Drain 245 appears to represent a

substantial copper and mercury source, and Drain 235 a substantial HPAH and phenol
source to the head of the waterway.

4. Drains 254 may contribute somewhat to elevated copper and bis(2-ethylhexyl)phthalate
in settling matter at station TF-3. However, contaminant concentrations at TF-3 are
probably strongly influenced by discharges from Drain 230.

5. Drain nos. 243, 218, and 214 do not appear to be a high priority due to relatively low
contaminant levels in drain sediments and settling matter near the area of discharge.
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The quickest and most straightforward way to determine if individual drains are currently a
problem is to analyze drain sediments near their outlets. Data should be of the highest
quality available with a full complement of QA data. At the very least, samples should be

analyzed for copper, zinc, mercury, PAH and other semi-volatile organics, TOC, and grain
size.

Q: Can a judgement be made about if and how this information could be used in sediment
impact modeling?

At the very least, data on flow, suspended sediment concentrations, particle size, and
probably TOC would be required to model sediment impacts. These data are rather sketchy
at present. Lack of QA data also precludes reliable model-making. More complex models
may also require water column characteristics (pH, DOC, salinity, temperature, etc.) to draw
conclusions about sediment-freshwater-saltwater interactions.

If existing data were used for modeling, the lack of QA would be problematic because
reliability of the input data cannot be assessed. This would add a large measure of
uncertainty to model predictions.

Q: Are the catch basin, end-of-pipe sediments and particulate data comparable to each
other? Does it matter that we don’t have flow amounts?

From a qualitative point of view, pipe sediment and particulate data are probably
comparable. Pipe sediments are a composite, over time, of particulates settling in the
system. Therefore, pipe sediments yield a time-integrated estimate of contaminant
concentrations, while particulates provide an instantaneous measurement.

Another consideration is that suspended particulate samples are generally composed of finer-
grained particles than catch basin sediments. Normalizing data from each sample type to

grain size and TOC would provide a means for direct comparison. The available data set did
not include grain size data.

Once again flow data is critical to understanding contaminant contributions from each of the
storm drains. Without flow data, loads cannot be calculated.

Q: Do we need to find out how long it took to gather each centrifuged sample and TSS (to
get an idea of load)?

TSS data is a requisite for calculating loads. Amount of time spent centrifuging is only
useful if the corresponding flow data are available.
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Q: How much of an issue is lack of QA?

QA data is essential to determining the accuracy and precision of sample data. Without it,
the sample data will always be subject to question. The City of Tacoma report contains little
or no QA data (none could be found).

Q: Do the steps in the draft outline for the storm drain order make sense as far as
identifying problem areas?

The steps for identifying problem areas in drainages for 230 and 237a&b [237.1 & 237.2]
were reviewed. Specific and general comments are listed below. Attached is a copy of the
order with numbered bullets.

Specific Comments:

#4. Before a loading analysis is conducted for each sub-watershed, catch basin/manhole
sediments and sub-watershed runoff data should be analyzed to determine which sub-
watersheds are problems. If sediment samples indicate that the sub-watershed is not
contaminated or have a significant contamination source, there will be no value in doing
a loading analysis.

#5. If sub-watersheds are to be ranked, it should be on the basis of either sampling/loading
analysis Qr potential problem businesses. If sampling in a sub-watershed shows low
contaminant levels, why dwell on potential problem businesses in that watershed? If
potential problem businesses are used to rank the sub-watersheds, it should be
incorporated into the planning for initial sampling of catch basin/manhole sediments
described in #3.

#10. Yearly sampling for each drain may not be required pending results of sub-watershed
sampling.

#11 & 12. Should be prioritized based on results of above actions.

General Comments:

Somewhere in the order it should be stated precisely how the effectiveness of source control
efforts will be evaluated.

There appears to be too much emphasis on businesses as the source of contamination.
Previous investigations of urban stormwater runoff and catch basin sediments have shown
high levels of metals and PAH from residential areas, as well as commercial/industrial areas.
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Drainage areas for the Nalley Valley and South Tacoma drains (twin 96ers) are only 28%
and 10% commercial/industrial, respectively. Therefore, the draft work order may
underestimate the contribution from other sources.

Q: After they identify problem areas and conduct source control or treatment, what kind of
sampling will be needed to determine if things have improved? Will we even be able to
compare to existing information since it is so sketchy? Should we have them do more
baseline sampling to compare to over the long term? If so, what should be the parameters
Jor time of year, flow, locations?

Two approaches to sampling would be useful to meet these goals: End-of-pipe loading
estimates using particulate data, and analysis of catch basin sediments. The advantages and
disadvantages of each are outlined in Table 2.

Table 2. Storm Water Particulate vs. Sediment Sampling.

SAMPLE TYPE ADVANTAGE DISADVANTAGE
Particulates Able to quantify contaminants Requires substantial effort (time,
not detected in whole water. money, expertise, equipment).
Able to estimate loads to Can only be conducted during
waterway when combined with storm events. Can only obtain one
flow and TSS data. sample per storm event.
Over time, gives good Samples may not represent average
estimate of source control conditions in storm drain.
effectiveness.
Catch basin Can be done any time of year. Over time, yields only indirect
sediments evidence of source control (or lack
Can be done at multiple sites - thereof).
better for tracing sources. .
Cannot quantify contaminant
Provide sample concentrations contributions from individual sub-
integrated over time. basins.
Storm drain sediments may be
biased toward larger grained
particles.
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Existing information is useful in focusing on contaminants of concern. However, due to lack
of QA and flow/TSS loads, these data should not be used as baseline. It is unfortunate that
this is the case since the City of Tacoma apparently put a substantial amount of effort into
the particulate study.

CONCLUSIONS AND RECOMMENDATIONS

The Foss Waterway data on stormwater particulates and storm drain sediments reported by
the City of Tacoma (City of Tacoma, 1990), Ecology (Norton, 1988), and others indicates
that at least nine drains discharging to the waterway represent significant contamination
sources. However, the City of Tacoma data should be used with caution due to lack of QA.
Of the nine drains considered here, three (230, 237.1, and 237.2) appear to contribute a
substantial portion of total contaminants entering the waterway. This conclusion is supported
by data from the remedial investigation (Tetra Tech, Inc., 1985) and sediment trap
monitoring (Norton, 1993).

Preliminary objectives of source control efforts should be to identify contaminant sources and
establish a method for gauging the effectiveness of these efforts. To this end, the following
is recommended:

1.  Sample catch basin/storm drain sediments for chemical contaminants and physical
characteristics from all significant drains in a comprehensive manner. At the very
least, samples should be analyzed for copper, zinc, mercury, PAH and other semi-
volatile organics, TOC, and grain size. Preliminary sampling should be done near the
outlets of the storm drains. As hot-spots are identified, subsequent sampling may be
worked "upstream” to better characterize problem sub-basins. This process is also
described in the Elliott Bay storm drain monitoring approach (Tetra Tech, 1988).

End-of-pipe sediment sampling in Drains 230, 237.1 and 237.2 is probably not necessary
based on a preponderance of evidence showing these drains to be substantially contaminated.
Source tracing activities in these watersheds could begin immediately.

Initial screening of the individual drains should be conducted with several considerations in
mind. Sample analysis should be of the highest quality available, and should include a full
complement of QA data. To the extent possible, a screening survey should build on existing
data in order to expand the existing data set on Foss waterway. This may include obtaining
consistent sample types, analyses, etc. with previous surveys. Finally, any data generated
may be used in the design of subsequent studies by the City of Tacoma. A specific proposal
for sampling should strive to integrate existing or future sampling efforts by the city.

2.  Obtain end-of-pipe contaminant load estimates for Drains 230, 237.1, and 237.2 by
collecting particulate samples. Centrifugation is probably the best method of obtaining
particulates. This should be conducted at least twice each during dry and wet seasons,
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conditions permitting. The purpose of this recommendation is to establish high quality
data on contaminant loads entering the waterway through these drains. These data may
then be used to evaluate the success of subsequent source control work.

Dale and I would be happy to discuss any questions or comments you have regarding this
memo. In addition, we would be interested in helping review or plan any upcoming studies
in Foss waterway.
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FOS8 S8TORM DRAIN ORDEIR ~- rough outline 5*.\3‘4 t‘ V\‘

List 3 drains: 230, 237A, 237B, 245, 218, 254 L TGWS WAV LA C NG

TR R HGO.CYT‘UA‘ SR
235 may also be a problem. List may change whan the new particulate sampls -

analysas are completaed.

Drains 245, 218, 254 - drainages inspscted by Ecology for Milestone 1 affort.

City shoulds:

-commit to a specific timeline to clean out systems

~alsc clean out 2147 (not on list 3 but some problems noted)
~resample in 9 months

~specify long term plan for re-inspecting

Rrains 230, 237A & B (2352)
city shoulds

Lbr-ak watersheds down into sub-watersheds according to logical dLvlnLon.
within the storm drainage system.

«~identify businessaes in sub-watersheds for each drain systeam with potantial to

3 pellute
>-sample manhols/catch balin sediments at a r-pr--.ntativn (downatream) point
q for esach sub~watershed

calculate loading analysis using "simple method” for each -ub—wat-t-h-d (may
not inolude this)
~rank sub-watersheds for each drain system based on rssults of sampling and
6 loading analysis and svaluation of potential problam businesses
rank businesses within the worst sub-watersheds for inspections
(prioritize according to a strateqgy - SIC codes, geographic,
7 pretreatment needs, etc.).
-provide schedule for inspections
(should be coordinated with pretreatment inspeactions and
' groundwater inspections wherae possible)
~conduct inspections
-~develop method for keeping track of new businesses & inapecting them
\O-conduct particulate and whole water sampling twice per year for sach drain
\\-devalop a schedule for cleaaning out catech basins and storm drain lines.
|d-develop a schedule for resampling catch basins

sSampling

Do one wet, one dry sample for water and particulates for 230, 237A & 2378
(235?) each ysar.




