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EXECUTIVE SUMMARY

This Annual Stormwater Monitoring Report has been prepared pursuant to Special
Condition S2.E of the National Pollutant Discharge Elimination System (NPDES) permit
for the Port of Seattle’s (Port) Seattle-Tacoma Intemational Airport (STIA). Special
Condition S2.E of the permit states: "On or before October 1' of each year, the
Permittee shall submit a report to the Department summarizing the results of the
stormwater monitoring conducted pursuant to Special Condition $2.B or S3.E of this
permit during the preceding twelve (12) month period from July 1 through June 30. The
report shall present the analytical data, the Port's conclusions as to what is being
leamed from the data, and any new initiatives to be undertaken as part of the
Stormwater Pollution Prevention Plan (SWPPP) for Airport Operations required in
Special Condition S12." Special Condition 2SB also requires inclusion of specific storm
events and hydraulic information.

The required hydraulic and hydrologic data are inciuded in Appendix A. Analytical
results are tabulated and summarized for each outfall in Appendix B. Field quality
control data are presented in Appendix C.

The Port's stormwater data are compared to other generaily accepted reference
comparators. Box plots are used to present the sampling data. Box plots provided in
numerous figures illustrate the central tendency, spread, and skew of the data.

In summary, STIA stormwater quality is better than regionally comparable runoff quality.
Results continue to demonstrate that stormwater quality at the airfield outfalls under
typical conditions is consistently better than regional commercial and industrial areas.
Results also show that there are differences in stormwater quality between landside
and airfield subbasins. However, the data tend to indicate that runoff from non-Port
public roadways unfavorably biases STIA stormwater, especially in the landside outfall

A request for submittal extension until November 30, 1998 was granted to the Port by Washington
State Department of Ecology (Ecology).
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samples. Nonetheless, overall STIA results are generally lower than resuits for

roadways and commercial areas.

Monitoring in the past year indicates improvements in stormwater quality after best
management practices (BMPs) were implemented, especially those BMPs that rerouted
drainage from the storm drain system to the IWS. BMPs implemented over the past

year and performance data are discussed in Section 4.

Evaluation of the stormwater discharges at STIA is an ongoing process. A key factor in
attaining improved water quality is implementation of BMPs. BMPs are evaluated as
part of the SWPPP and are part of the NPDES permit requirement. Based on the data
and conclusions presented in this report, as well as other knowledge regarding STIA
activities, the following potential new initiatives have been identified.

1. Evaluate monitoring requirements in the permit and request modifications as
appropriate, based on the effectiveness of BMPs or other changes at STIA.

2. Continue to investigate possible sources of fecal coliforms in SDE4 discharges.

3. Explore rerouting of drainage from several minor SDS3 drain inlets beneath the
overhangs of the C Concourse that could be responsibie for isolated elevated
BODs concentrations in SDS3.

4. Continue to monitor glycols in SDS1 discharges to verify the effectiveness of
two capital BMPs designed to reduce and eliminate glycols and other pollutants
by rerouting drainage to the IWS or sealing minor inlets.

5. Require contractors to implement source control and BMP related to
construction activities.

6. Continue to evaluate tenant activities.

7. Revise and update the SWPPP on a regular basis.
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1.0 INTRODUCTION

This Annual Stormwater Monitoring Report has been prepared pursuant to Special
Condition S2.E of the National Poliutant Discharge Elimination System (NPDES) permit
for the Port of Seattle's (Port) Sea-Tac Intemational Airport (STIA). Special Condition
S2.E of the permit states: "On or before October 1' of each year, the Permittee shall
submit a report to the Department summarizing the results of the stormwater monitoring
conducted pursuant to Special Condition S2.B or S3.E of this permit during the
preceding twelve (12) month period from July 1 through June 30. The report shall
present the analytical data, the Port's conclusions as to what is being leared from the
data, and any new initiatives to be undertaken as part of the Stormwater Pollution
Prevention Plan for Airport Operations required in Special Condition S12."

Additionally, the permit requires in Special Condition S2B that: "The permittee shall
include the following data for each storm event in the Annual Stormwater Monitoring
Summary Report...: date, duration, the number of dry hours preceding the storm event,
total rainfall during the storm event (inches), maximum flow rate during the rain event
(gallons per minute), and the total flow from the rain event (gallons). The Permittee
shall also include a monthly summary of daily rainfall...”.

This report summarizes and discusses the required data, the conclusions, and potential
new initiatives to be undertaken. Some of these initiatives have also been identified in
the STIA Stormwater Poliution Prevention Plan (SWPPP).

This report consists of the following sections:

e Chapter 2 presents the methods used to comply with reporting requirements
including background information on the sampling requirements and subbasin
descriptions

‘A request for submittal extension until November 30, 1998 was granted to the Port by
Washington State Department of Ecology (Ecology).
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o Chapter 3 presents the sampling results including a discussion of the data

e Chapter 4 presents a summary BMP performance
o Chapter 5 provides conclusions based on the data

o Chapter 6 includes a discussion of potential new initiatives at STIA

o Chapter 7 contains documents cited and used in the preparation of this report.

November 1998 1-2 976079.23
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2.0 METHODS

21  GENERAL

The following describes the methods used to gather information required in this report.
The STIA stormwater monitoring program has been in place since 1993 pursuant to the
NPDES pemit. The permit was renewed in early 1998 and replaced with permit
number WA-002465-1, issued February 20, 1998, and effective March 1,1998. The
Port conducted the required monitoring activities according to the specific guidelines
and criteria of the Procedure Manual for Stormwater Monitoring (Port 1998a).

The new permit effective 1 March 1998 changed the sampling frequencies and
parameters. Table 1 outlines the changes to the sampling program.

2.2 DESCRIPTION AND CATEGORIES OF SUBBASINS

Subbasin names are coded according to location: EY = engineering yard, TY = taxi
yard, SDS1 - storm drain South number 1, SDW3 = storm drain West number 3, etc.
The NPDES permit refers to outfalls by number; however, this report refers to
subbasins and their outfalls by location (see Table 2). The Port identifies all manholes
according to an alpﬁanumeric scheme, some of which are referred to in this report.

Figure 1 shows the individual stormwater drainage subbasins and the STIA stormwater
management boundaries. STIA stormwater subbasins have been classified into the
general categories listed in Table 2. These categories group subbasins together that
have similar land use and other characteristics. These categories include “landside,”
“airfield,” and other non-specific, low-activity areas. Airfield subbasins SDS3, SDSs4,
SDN3, and SDN4 drain the Aircraft Movement Area (AMA), which includes the airport
runways, taxiways, and open space. Airfield subbasins represent approximately 65
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percent of the total STIA storm drainage area. Drainage area calculations are included
at the end of the hydraulic and hydrologic estimates included in Appendix A.

In previous reports, the SDS1 subbasin was included in the “terminal” category.
However, several stormwater diversion projects were undertaken near the terminal as a
best management practice (BMP). SDS1 now drains mostly rooftops, minor ramp
areas, and the currently expanding drainage from South 188th Street.? Therefore, it
falls into neither category.

The remaining subbasins (SDE4, SDN1, EY, and TY) are associated with the activities
on the “landside” of the airport, primarily public roads, parking, and passenger vehicle
areas. Although 11 percent of the total impervious area of SDE4 drains portions of
Taxiways A and B, the “landside” designation is appropriate because roads, parking,
and other vehicle areas make up more than 50 percent of the total impervious area.
Outfall SDN2 now discharges to the Industrial Waste System (IWS) via two pump
stations constructed as BMPs in 1997.

2.3 SAMPLING LOCATIONS

The Port monitors stormwater discharges at 14 locations, one for each subbasin within
the boundary of the permit. Figure 1 shows the location of the outfalls and monitoring
locations.

Four monitoring locations (subbasins SDE4, SDN1, EY, and TY) are upstream from the
final discharge point. Runoff contributions from other, non-STIA sources enter these
storm dréins and therefore necessitate monitoring at the first location, often a manhole,
upstream of the majority of offsite inputs. Table 3 lists these offsite influences.
Eliminating all offsite runoff is not possible for sampling stations in SDE4, SDS1, SDS2,
and SDS3.

2 Drainage from recent S. 188th Street improvements, outside the Port’s jurisdiction, is
increasing the SDS1 drainage area.
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24 STORM SAMPLING PROCEDURES AND ANALYTES

The Port's Procedure Manual for Stormwater Monitoring (Port 1998a) describes the
criteria for sampling storm events, and describes all relevant sampling, programming,
and handling necessary to comply with requirements of the permit. Table 4 lists

required sampling frequencies, pollutant analytes, methods, and detection limits.
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3.0 SAMPLING RESULTS

3.1 GENERAL

- Data are discussed separately for results from grab samples, composite samples, and
deicing event (glycol) samples because of the differences in sampling protocols (i.e.,
grab samples versus composite samples) and because some rainfall events sampled
did not meet the “storm"” standards. Following these discussions is a summary of data

relating to BMP performance.

The required hydraulic and hydrologic data are included in Appendix A. Analytical
results were validated according to the representativeness standards described in the
Port's Procedure Manual for Stormwater Monitoring (Port 1998a). Analytical results are
tabulated and summarized for each outfall in Appendix B. Field quality control data are
presented in Appendix C. It should be noted that data previously submitted to Ecology
in the monthly discharge monitoring reports (DMRs) represent samples collected from
strictly those storms and sampling routines that fully met the standards of the
Procedure Manual. This report summarizes all data collected at storm drain outfalls.

3.1.1 Method of Data Presentation and Comparisons

This report compares the Port's stormwater data to other generally accepted reference
comparators listed in Table 5. In general, the reference comparator was selected as
the more conservative of two City of Bellevue studies because they were
comprehensive, local studies, and had similar sampling protocols.

Appendix A summarizes daily rainfall on monthly basis graphically and in tabular

form. In addition, the storm event information, including total rainfall, maximum flow
rate, and total flow is included in Appendix A. In the past 13 months ending June 1998,
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rainfall meeting “storm” standards® occurred on 29 occasions. One month, July 1997,
had no rainfall that qualified as a storm. The Port sampled 18 (62 percent) of these
“storms,” plus three other rainfall events (“non-storms”) that did not meet the 0.20-inch
minimum rainfall. To meet permit sampling requirements, it was necessary to sample a
high proportion of all “storms.” Despite incomplete, and therefore non-representative
composite samples that resulted in these cases, the grab samples can still provide

useful information.

“Non-storm” grab samples were collected on the same basis as grab samples taken
from true “storms”; usually within minutes of the onset of runoff. Therefore, given the
consistent sampling protocol, all grab sampie results can be aggregated regardless of

total rainfall.

Box plots (Figures 2 through 23) are used to present the sampling data. Box plots
llustrate the central tendency, spread, and skew of the data. The bold line within a box
represents the median value, while the bottom and top of a box show the 25th and 75th
percentiles, respectively. In other words, 50 percent of the time the data fall within
values highlighted by the box. SPSS software was used to generate the box plots
(SPSS 1993).

The size of the box shows the variability, and the “whiskers” show the largest values
that are not considered statistical outliers. When summarizing data to compare typical
values, outliers usually represent unusual conditions, atypical of what one could expect
on a day-to-day basis. SPSS reports two types of outliers: those more than 1.5 box-
lengths from the 75th percentile as “o0”, and those more than 3.0 boxlengths as “*" each
captioned with the date of occurrence (SPSS 1993). General box plots showing
difference between runoff quality for each of the three subbasin activity types (airfield,
terminal, and landside) may have smaller scales than the box plots showing the data of
each outfall. The general box plots show the overall difference between the subbasin

A “storm" event is defined as having total rainfall of at least 0.20 inch, separated by more than 12
hours of dry weather from past or subsequent events, and preceded by a period of 48 hours with
no more than 0.10 inch rainfall from discrete events.
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categories while the outfall box plots have increased scaies as appropriate to show

outlying values.

Although outliers and anomalies exist in the data, the following discussion of the data
focuses on the median values of the sampling results and the observed trends.

3.2 GRAB SAMPLE RESULTS

The following discussion includes results from all grab samples collected in the past
year. The entire data set for grab sample results comprises 224 sampies from “storms”,
plus 8 results from samples of other rainfall events that did not reach the minimum

rainfall standard of 0.20 inches.

3.2.1 Fats, Oils, and Grease (FOG) and Total Petroleum Hydrocarbon (TPH)

The renewed NPDES permit changed several analytical parameters. The TPH method
was changed from an infrared absorbance (IR) method (WTPH 418.1) to a gas-
chromatographic (GC) method (NWTPH-Dx.) Because the new TPH method became
effective 9 months into the current reporting cycle, data from both methods are
presented in this section.

The results from the current year presented in Figures 2 and 3 continue to demonstrate
that concentrations of petroleum-type pollutants in STIA stormwater are consistently
less than in stormwater from other urban areas. The following bulleted items present a
discussion of these results.

e STIA stormwater overall continues to have less petroleum-type pollutants than
typical urban runoff. During the past year, more than 95 percent of STIA resuits

were less than the Bellevue 1996 median of 3.7 miligrams per liter (mg/l), and
only a single sample exceeded this value. The overall STIA median was
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0.5 mg/l for TPH (IR), and 0.7 mg/l for TPH (GC). Overall, TPH was not
detected above 1 mg/l in the majority of samples [65 percent of a total of
54 samples analyzed for TPH(IR)}.

» Airfield stormwater (SDS3, SDS4, SDN3, and SDN4) contains far less FOG and
TPH concentrations than runoff from the landside subbasins (SDE4, SDN1, and
TY.) TPH was not detected in 73 (92 percent) of the 79 airfield outfall samples
collected in the past four years.

* Most of the TPH detected in landside runoff is likely attributable to cars and
trucks. Figure 4 shows that motor oil represents the majority of the TPH at
these outfalls (SDE4, SDN1, and TY.)

o The IWS effectively isolates aviation-related fuel spills and drips from the storm
drains. Detectable TPH concentrations are infrequent and low in stormwater
from SDS subbasins, which are contiguous with aircraft service (IWS) areas.

* In the box plots, “SDN1" refers to samples collected at manhole SDN1-27.
“SDN1up” refers to samples collected from manhole SDN1-22, upstream of
offsite runoff from 9.9 acres of public roads.* Moving the SDN1 sampling
station to a point above the influences of offsite runoff (non-Port, public
roadway) decreased FOG and TPH concentration results in SDN1 outfall data
and removed a high bias imparted to previous samples. This is shown
graphically in Figure 5.

* FOG and TPH concentrations detected in SDS1 samples seem to be
decreasing. Figure 6 shows a decrease in the ranges and median of FOG and
TPH concentrations for samples collected after completion of two BMPs
(discussed in Section 4) that rerouted stormwater in aircraft services area.

4 With Ecology's concurrence, in October 1996 the Port changed the sampling location for

SDN1 from manhole SDN1-27 to manhole SDN1-22, upgradient from public road runoff.
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3.2.2 Fecal Coliforms

Overall, the median value for fecal coliforms in 187 samples to date was 30 per 100 m|,
with 75 percent of the results less than 230 per 100 ml. These results indicate that
STIA stormwater contains fewer fecal coliforms than typical urban stormwater. More
than 75 of the airfield subbasin samples showed fecal coliforms Iess than the

comparative value of 201 per 100 ml.

Small animals and birds inhabit many of the respective drainage areas and are
believed to be the sources of these infrequent findings. Urban stormwater often
contains fecal coliforms in elevated numbers, and sanitary sewage is not aiways

implicated.

In past reports, the Port showed that fecal coliforms were found principally in the
landside subbasin SDE4. Current results for 5 of 10 SDE4 samples showed elevated
results greater than or equal to 500 per 100 ml. However, four samples showed fecal
coliforms less than this comparator. The 10th sample is not representative due to
holding time being exceeded by 9+ hours. The Port is conducting a source tracing
study intended to identify potential sources of contamination. Preliminary resuits,
included in Section 4.6, do not indicate sanitary sewage as a source in storm or
baseflows. Uncontaminated baseflow samples indicate that there is no continuous
source of fecal coliform bacteria. Investigations are ongoing and resuits will be
presented in subsequent Annual Stormwater Monitoring Reports.

3.3 COMPOSITE SAMPLE RESULTS

Results from composite samples are segregated from grab samples which represent
only instantaneous values. Composite sample results, especially those from samples
that comprise the entire hydrograph, represent an average value over a longer time
period.

November 1998 3-5 976079.23

AR 033401



3.3.1 Suspended Solids and Turbidity

STIA outfalls continue to discharge typically less total suspended solids (TSS) and
turbidity than urban areas. In the 4 year sampling history at STIA, more than

85 percent of the 230 TSS samples and 191 turbidity samples were below the
comparative values of 50 mg/l, and 29 NTUs, respectively. As shown in Figures 8 and 9
results for the past year continue to be consistently low. Because of this consistency
with past findings, only current year data are shown in the box plots.

The airfield outfalls continue to produce less TSS and turbidity than the landside
subbasins (SDE4, SDN1 and TY). Resuits from all but two of 36 samples from the
principal airfield subbasins (SDS3, SDN3, and SDN4) were less than one-half the
regional comparative median values. Because these airfield outfalls represent about
61 percent of the total SDS area, the majority of STIA runoff is much lower in

| suspended material than runoff from comparable regional urban areas. Vehicle
roadways and parkihg lots predominate in the landside subbasins and are surmised to
be a principal source of suspended material.

3.3.2 Biochemical Oxygen Demand (BODs)

At STIA, principal sources of BODs have been aircraft deicing glycols and ground
(runway, taxiway, and roadway) deicing chemicals. Results for the past year continue
to indicate overall low levels of BODs in STIA stormwater. The median of 5.4 mg/l from
39 samples collected in the past year was below the 6.6 mg/l regional urban
comparator (Bura 1984, see Table 5). Airfield outfalls (SDS3, SDS4, SDN3, and
SDN4) continued to be generally lower in BODs concentrations than landside outfalls
SDE4 and SDN1. These observations are visible in overall data collected in the past 4
years (see Figures 10 and 11). These figures show that data from the past year are
lower than previous resuits, notably for SDS1.
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Principal sources of BODs concentrations in the past were associated primarily with
major winter weather episodes and the accompanying deicing events. Acetate-based
ground surface deicers were the primary sources of BODs, with isolated indications of
aircraft deicing glycols. All known direct sources of glycols have been eliminated from
the storm drains.

In the past year, only two limited periods of winter weather (January 3, 1998 and
January 9-13, 1998) occurred where the Port applied chemicals to ground surfaces
(primarily runways and taxiways.) Compared to past years, snowfall and chemical
usage, including aircraft glycols, was far less (Port 1998b, Port 1997¢.) During the
January 12, 1998 event, BODs results ranged from non-detectable to 213 mg/l at the
five outfalls sampled. Because glycol concentrations were either very low or not
detected in these samples, the elevated BODs concentrations were attributable to the

acetate-based runway (ground) deicing chemicals.

It is important to note that the entire drainage area of outfall SDN2 was re-routed to the
IWS in 1997 as a result of two BMPs, discussed in Section 4 of this report. These
BMPs in SDN2 (two pump stations) eliminated drainage from areas that had been
previous sources of BODs resulting from aircraft and ground deicing materials. As a
direct result of these BMPs, the vast majority of the runoff from SDN2 for the past year
was pumped to the IWS. No discharges to the SDS were recorded during the

11-13 January snow event.

3.3.3 Ammonia
The current permit deleted ammonia from the list of required sample analytes. The
principal source of ammonia in past stormwater samples was the urea applied as a

runway deicer. The Port completely discontinued the use of urea by the end of 1996.

In the past year, ammonia concentrations in 20 samples from seven STIA outfalls
continued to be well below any acute toxicity standard (see Figure 12). Because of the
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consistency with past findings, only current year data are shown on Figure 12. More
than 75 percent of all data were below the regional comparator of 0.17 mg/l. In
addition, ammonia was not detected in 35 percent of the samples. The maximum value
detected was 0.24 mg/! at SDE4 on 16 December 1997. The current data show that
ammonia concentration has decreased to background levels airport-wide.

3.3.4 Surfactants

The current permit deleted surfactants from the list of required sample analytes.
Results from samples collected in the first eight months of the past year are included in

Appendix B.

In the past year, 99 percent of the 20 sample resuits were less than 1 mg/l, and more
than 70 percent were less than 0.2 mg/l. The maximum surfactant detected was
0.95 mg/l. Surfactant concentrations continue to be below levels of concern. This
information is consistent with past reports. Because of the consistency with past
findings, only current year data are shown in Figure 13.

3.3.5 Metals

This report presents total recoverable metals data for stormwater discharges from STIA
outfalls as required in the NPDES permit. The discussion below focuses on copper,
lead, and zinc; The remaining metals results are summarized in tabular form in

Appendix B.

Washington State Water Quality Standards (WAC 173-201A) apply to the receiving
waters, not to the discharges from a particular outfall. Stormwater discharges are
diluted in receiving waters. Therefore, it is inappropriate to compare outfali sample
results directly with Ecology or the U.S. Environmental Protection Agency (EPA)
standards.
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The Washington water quality standards for copper, lead, and zinc are based on the
dissolved fraction of the metal. The dissolved fraction is generally used to determine
potential toxicity, an approximation of what is actually available (i.e., the bioavailable
fraction for uptake by aquatic organisms).

3.3.5.1 General Results. General results are discussed below; more detailed
discussion follows under the bullets of the three predominant metals: copper, lead, and
zinc. In addition, a summary of other metal data is provided as a final bullet.

Although copper concentrations detected in STIA outfalls exceed associated with
typical urban sources, the concentrations are less than those associated with
Interstate 5 runoff.

Airfield outfalls continue to contain less lead and zinc concentrations than typical urban
sources. In the four-year permit sampling history, over 95 percent of the resuits for
lead and zinc in airfield outfalls were below the median for comparable regional data for
commercial areas. In addition, the entire data set for lead and zinc in 73 samples from
airfield outfails was less than the mean concentrations for highway runoff®. This is
significant given that the commercial/industrial comparators cited (see Table 5) are
conservative and reflect instream sample concentrations after outfall discharges mixed
with receiving waters.

It should also be noted that lead and zinc concentrations detected in STIA airfield
outfalls were far lower in lead and zinc than the landside outfalls. This is likely due to
the amount of passenger vehicle usage in the landside areas, much of which is beyond
the Port’s jurisdiction. Finally, in the past four years, 98 percent of all lead results from
the airfield outfalls were less than the acute standard.

s The 1980-81 highway study median value for lead is 0.47 mg/l (Chui, Horner and Mar,

1982.) Since this study, the sources of lead in stormwater discharges nationwide have decreased
considerably due to the phase-out of leaded gasoline. ‘
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o Copper. Copper concentrations in STIA stormwater continue to be lowest in
discharges from two of the airfield outfalls, SODN3 and SDS4. Copper
concentrations have declined significantly in SDS1 runoff since the rerouting of
the storm drainage to the IWS in June 1997. As shown in Figures 14 and 15,
the landside outfalls SDE4 and SDN1 display higher copper as well as do the
airfield outfalls SDS3 and SDN4. However, these figures also show that the
majority of STIA copper data were lower than in runoff from Interstate 5 (see
Table 5). In addition, copper in urban runoff commonly exceeds the receiving
water standards as demonstrated by several regional studies. Copper
concentrations detected in landside outfall samples is likely related to the heavy
vehicle activity within SDE4 and SDN1.

Unlike the other airfield outfalis, subbasin SDS3 has elevated copper
concentrations. '

e Lead. Lead concentrations continue to be lowest in the airfield subbasins as
shown in Figures 16 and 17. Overall, more than 75 percent of STIA lead data
was lower than comparable regional data, shown by the upper reference line in
Figure 16. In addition, more than 80 percent of the lead concentrations in STIA
samples were well below the acute toxicity standard of 0.016 mg/! for total lead.
This standard is caiculated at 28 mg/| total hardness, a conservative value that
represents the 10th percentile recorded for the SRES (Port 1997b.)

Landside subbasins SDE4 and SDN1 tended to contain higher concentrations
of lead than other outfalls (see Figure 18). The Port believes that vehicle
activity in these subbasins is a potential source of lead. Much of this non-
industrial vehicle activity takes place on public roadways that drain to the Port’s
outfalls and monitoring locations. ’

e Zinc. Atall outfalls, zinc concentrations observed at STIA during the past four
years of monitoring were considerably lower than the comparative value for

highways (0.638 mg/l), and current data continue with these patterns as shown
in Figure 19.
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Zinc concentrations continue to be lowest in the airfield subbasins as indicated
by the reference line in Figure 18. The majority (97 percent) of zinc data for the
four airfield outfalls was lower than the median (0.161 mg/l) from the City of
Bellevue’s 1996 study. Total zinc concentrations for landside outfalls SDE4 and
SDN1 were higher than those of the airfield outfalls (see Figure 18). The
landside subbasins experience considerable vehicle traffic where tire wear is a
likely source of zinc (EPA 1993). Roads and parking areas constitute more than
50 percent of the impervious surfaces draining to SDE4 and SDN1.

In October 1996, the Port changed the sampling location for SDN1 from
manhole SDN1-27 to manhole SDN1-22, upgradient from public road runoff.
The éhanging of SDN1 sampling station resuilted in generally lower zinc
concentrations (see Figure 18). This difference indicates tha't runoff from
Highway SR518 elevated zinc concentrations in samples collected at the
downgradient location. This apparent difference in SDN1 data suggests that
data collected prior to altering the location should bé considered to contain a
high bias.

in terms of potential toxicity, STIA monitoring results indicate that over

63 percent of the data from the four airfield outfalls was less than the toxic
standard for total zinc calculated to be 0.04 mg/I using a highly conservative
hardness value. In contract, the Bellevue 1996 study showed 61 percent of the
178 zinc samples taken exceeded the EPA standard. Given that all
comparative regional zinc data in Table 5 are median values, most regional data
would aiso exceed the standard.

All zinc results for landside outfalls SDE4 and SDN1 exceeded this standard.
Again, comparing STIA outfall resuits directly to any water quality standard for
surface water is extremely conservative since no account is made for mixing or
the mitigating effects of the receiving water. The Port considers that roadway
runoff is responsible for the elevated zinc vaiues in the landside outfalls.
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Finally, zinc concentrations have decreased considerably for outfail SDS1
discharges in the period since the Port rerouted 1.8 acres of aircraft service
area to the IWS.

o Other Metals. Table 6 shows a summary of resuits for other metals analyzed in
recently collected samples. These data are from samples collected between
June 1997 and March 1998. Analysis requirements for these metals were
deleted in the new NPDES permit. The vast majority of results for these other
metals were non-detectable. Although nickel was detected, the 95" percentile
of 0.017 mg/l was nearly 30 times less than the acute toxic standard for total

recoverable nickel.

3.3.6 Deicing Event Samples

3.3.6.1 Background. The Port's Annual Glycol Reports (Port 1996, 1997c, 1998b)

detail the history of glycol application airport-wide. These reports summarize data ST
reported by the airlines for the volumes of both ethylene and propylene glycol applied —
and number of aircraft treated each day. The Federal Aviation Administration (FAA)

authorizes only ethylene and propylene glycols for aircraft deicing and anti-icing. Port

tenants perform all glycol application at STIA (applied by airlines or their ground service

providers). However, to ensure public safety, aircraft pilots make the ultimate decision

on whether to apply glycols or not.

As of June 1997, all ramp areas where aircraft are routinely deiced drain to the IWS.
Prior to this date, drainage from several aircraft service areas of limited extent flowed to
the SDS. As a result, the Port completed necessary SWPPP actions by implementing
seven BMPs that rerouted this drainage to the IWS from the four affected SDS
subbasins (SDE4, SDS1, SDS3, and SDN2.)
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The glycol data discussed below encompass mostly composite samples collected
during periods of aircraft deicing, representing average values during a storm event

discharge.

3.3.6.2 Results. Overall, the 1997-1998 deicing season was much less severe than in

the past two seasons. In contrast to the past, only a few inches of snow fell, which
melted rapidly, during the single snow event of 12 January 1998. Little or no snow was
plowed from aircraft service areas. As a result, about 30 percent fewer aircraft were
deiced than in previous years, using from 65 to 81 percent less glycol than in the
previous 12 month periods (Port 1998b.)A

Compéring current year data to past years shows considerably lower glycoi
concentrations in STIA discharges (see Figure 20 through Figure 22). The 1998 data
show much lower glycol concentrations due to: (1) less deicing activity as a result of
recent warmer and drier weather patterns, and (2) multiple BMPs instituted to remove
aircraft service areas from the storm drainage system.

In the past year, glycols were analyzed in 30 stormwater samples from seven outfalls.
The majority of samples were collected at the monthly sampling locations (SDE4,
SDS3, and SDN4.) Total glycol concentrations ranged from non-detectable to a
maximum of 32 mg/l. The majority of these results (83 percent) were below the
detection limits. Glycols were not detected during nine of the 11 “routine” aircraft
deicing events sampled, with a maximum concentration of 32 mg/l detected in the

8 March 1998 sample from SDS3.

November 1998 3-13 976079.23

AR 033409



.

4.0 PERFORMANCE OF BEST MANAGEMENT PRACTICES

4.1 GENERAL

The following sections describe how recent stormwater monitoring data support the positive
performance of many best management practices (BMPs) implemented in the past two years.
Conclusions regarding BMP performance are presented below. Lists of completed overall
BMPs and completed capital BMPs are included in Appendix D, Table D1 and Table D2,
respectively. These tables are also included in the SWPPP.

4.2 SDN2BMPs

Recent flow data show that the two pump stations in the former SDN2 area are effective. The
entire drainage area of SDN2 was effectively rerouted to the IWS by late 1997. Two BMPs are

likely responsible for this change:

1. The North Cargo Pump Station, completed and online in July 1997, removing
39.8 acres of taxiways, hardstands, and Cargo area 2.

2. The North Snowmelt Pump Station, completed and online in late 1997, removing
drainage from the remaining 6.6 acres of SDN2, a small fraction of which is used to
store snow plowed from nearby areas.

The Port has elected to operate these two pump stations continuously, well beyond the sole
need to remove sources of glycols and BODs from SDN2. These BMPS were originally
intended to operate only in winter weather during cargo aircraft deicing, and when snow was
plowed and melting in the storage area. Because of continuous operation, the majority of
runoff is prevented from discharging at SDN2.

Continuous flow monitoring data at these pump stations and the SDN2 outfall show that only a
single bypass occurred between 1 March and 30 June 1998. This was the only occasion that
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stormwater discharged from SDN2. The bypass occurred when rainfall exceeded the design
rate of about 0.22 inches/hour. The bypass was less than an hour in duration, representing the
peak of the hydrograph. Because no aircraft-deicing occurred in the SDN2 subbasin during or
immediately before this bypass, sampling was not required per permit condition S2.4.

4.3 SDS1BMPs

In the past two years, the Port rerouted drainage from storm drains to the IWS from two aircraft
service areas totaling 35 acres in SDS1. The objective was not only to reduce glycols, but also
to remove other potential pollutants that may be present in drainage from aircraft service

areas. The effects of reducing glycols are discussed in Section. 3.3.6.

The first area rerouted drained about 1.8 acres of ramp near gate B12. Previous stormwater
samples collected at the SDS1 outfall contained glycols at elevated concentrations during cold
weather. As a result, the Port rerouted drainage from inlets SDS1-98 and SDS1-99 to the IWS
via a structural reroute from manhole SDS1-100 to manhole IWS-190B.

The second area rerouted, about 16.8 acres, drained mostly ramp areas near the A and B
concourses. This area previously drained to SDS1 only when higher peak flows surcharged
manhole structure IWS-510 (designated SDS1-110 prior to the reroute). Monitoring data in the
IWS510 outlet to SDS1 showed the resulting bypasses to SDS1 were of relatively short
duration directly tied to periods of intense rainfall. The data showed that these bypasses
occurred when rainfall exceeded about 0.2 inches/hour. Otherwise, all drainage from this
second area normally discharges to the IWS.

Because of the unpredictability of these high-flow bypasses from IWS-510 to SDS1, there
were few opportunities to collect samples explicitly for purposes of comparing data for
conditions before and after this BMP was implemented. As a result only three of 20 storms
monitored in the past 4-year period took place during these bypasses. Therefore, insufficient
data is available to evaluate the effect this latter BMP had upon SDS1 discharges.
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In recent samples, glycols were not detected in four of five samples collected at SDS1.
Importantly, glycols were not detected in samples from the January 12 snow event where

six aircraft were deiced in the area previously draining to SDS1. A minor amount of propylene
glycol (6.1 mg/l) was detected in the 8 March 1998 sample. The Port is investigating removing
the remaining ramp area of approximately 1 acre.

Figure D1 (in Appendix D) illustrates that prior to the drainage rerouting, glycols in SDS1 _
discharges were associated with deicing events involving a single aircraft. Sampling after the
BMPs were implemented (Figure D1) shows that no glycols were detected for the two deicing
events where more than 10 aircraft were deiced in the vicinity of the former SDS1 drainage
area. Comparison of these two figures to past information shows the improvement.

Comparing data from the five storm samples collected subsequent to the first BMP discussed
above, with the results of the 15 samples collected prior to this BMP shows a decrease in other
poliutants, especially metais (see Tabie 7 and the Box Plot in Figure D3, Appendix D).

Future samples from ongoing monitoring at SDS1 should help to determine the presence and

degree of reduction in these parameters. Next year's data set should allow more statistical

analysis for significance testing of these differences.

44 SDE4 BMPs

Between 1994 and 1997, the Port completed four BMPs in the SDE4 subbasin, rerouting
drainage to the IWS from a total of over 17 acres. In order of completion, these BMPs include
reroutes from SDE4 to the IWS for the following:

1. Aflush gutter near gates D6-D9, removing approximately 5.3 acres of aircraft
service area.

2. A flush gutter near Air Cargo 4, removing approximately 4.4 acres of aircraft service
area.
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3. A new pump station for flush gutter drainage near the North Satellite, removing 6.6
acres of ramp located intermediate between gates N11-N16 and the taxiways.

4. The North snowmelt pump station, removing 0.75 acres of snow storage area.

Because of these multiple changes on different dates, it is difficult to split the SDE4 data into
“before” and “after” conditions. The net effect of these BMPs was about a 10 percent
reduction in the total SDE4 subbasin area, and about a 13 percent reduction in impervious
surface area. Removing these areas from SDE4 eliminated the remaining known aircraft
service areas from the SDS. Similar to SDS1, the recent weather pattern has not yielded
conditions sufficient to discem effects attributable to the many BMP_s implemented in past
years. However in the past year, glycols were detected in only one of a total of 8 samples
collected. Glycol concentrations in this sample, collected during the only winter weather period
in the past year, were very low (11.1 mg/l.) Though aircraft and runway deicing occurred

during this event, it is not comparable to those of past years.

4.5 TAXI YARD BMPs

Data support favorable effects of various BMPs implemented at the Taxi Yard (TY). These
BMPs include the use of oil-absorbent media in the catch basin insert “socks” (“Streamguard”
units), and increased vigilance by the STITA Taxi Association, which leases this site.

Recent data continue to show low indicators of petroleum products in discharges. The median
concentration for FOG in recent samples continues to remain below the comparative value of
3.7 mg/l. The TPH results from the first two samples collected pursuant to the current permit
show very low values of just over 1 ppm. Data for TSS continue to be less than one half the
BURP median of 50 mg/l.

The Port also built a car wash facility in the TY. The facility drains to the sanitary sewer and

effectively separates vehicle washing from the storm drain system.
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4.6 SUBBASIN SDE4: POLLUTANT SOURCE TRACING

As stated in the report (Section 3.2.2), fecal coliforms occasionally exceed levels typical of
stormwater. The Port began a source tracing effort early in 1998 to identify the potential
sources. Initial storm samples did not indicate distinct sources, and do not indicate gross
contamination from sanitary sewage. Two baseflow samples, one each collected during the
wet and dry season, were not contaminated, and had very low to non-detectable results.
Table 7 summarizes the data for these initial samples. Manhole SDE4-47 is the NPDES
sampling “outfall” location for SDE4. Other locations listed in the table are upgradient of this

location.

According to the literature, surfactants, fluoride, ammonia and potassium are suitable
indicators of potential contam'ination. Results can be compared to ranges indicating various
sources of contamination. Ratios of ammonia to potassium of 0.9 and greater can be used to
indicate the presence of sanitary wastewater (Lalor, Pitt, and Field, 1993.) Except for one
occasion, results in Table 8 show these ratios at far less than 0.9. Fluoride concentrations
indicate the presence of domestic water in baseflow samples, yet other parameters show that
these baseflows are not contaminated with fecal coliforms, ammonia, or surfactants.

The source tracing effort is currently focusing more detail on the SDE4 drainage system by
sampling up to 12 different progressively upgradient locations sequentially. These sampling
locations isolate drainage sub-areas.

4.7 RUNWAY SKID MARK MATERIAL REMOVAL

To maintain proper braking friction for aircraft, the Port periodically removes accumulated
material from skid marks deposited by ianding aircraft. About biannually, this material is
pressure washed from the runways, collected, and disposed as solid waste. About 7 cubic
yards (5 m®) of solids are removed annually. The waste was analyzed using toxicity
characteristic leaching procedure (TCLP) for metals to ensure that it is properly disposed in
accordance with applicable regulations.
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Table 9 shows the resuits from recent composite samples of this particulate waste material,
and estimates total annual mass removed for copper and zinc. Because lead was not
detected, no estimates are provided. In terms of total mass, these estimates show that this
process removes about 68 pounds (31 kg) of zinc, and 12 pounds (5.5 kg) of copper annually.
Considering only the leachable fractions, much less is removed. Nonetheless, this practice
amounts to a BMP for metals abatement, taking place primarily in SDS3 and to a lesser extent
in SDN3 and SDS4.

4.8 OTHER BMPs

Other operational and source control BMPs are used at STIA including: employee, contractor,
and tenant training in stormwater pollution prevention, implementation of a Spill Prevention,
Control and Countermeasure Plan, implementation of Integrated Pest Management BMPs,
pavement sweeping and periodic runway rubber removal, inspections for illicit connections and
designation of the stormwater management team. The effects of these activities are difficult to

quantify but are likely to have an impact on stormwater pollution prevention.
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5.0 CONCLUSIONS

Overall, STIA stormwater quality is better than regionally comparable data. Results
continue to demonstrate that stormwater quality at the airfield outfalls under typical
conditions is consistently better than regional commercial and industrial areas. Results
also show that there are differences in stormwater quality between landside and airfield
subbasins. However, the data tend to indicate that runoff from non-Port public
roadways unfavorably biases STIA stormwater, especially in the landside outfall
samples. Nonetheless, overall STIA results are generally lower than resuits for

roadways and commercial areas.
Monitoring in the past year indicates improvements in stormwater quality after BMPs
were implemented especially as those BMPs that rerouted drainage from the SDS to

the IWS. BMPs implemented over the past year and performance data were discussed
in Chapter 4.

November 1998 5-1 976079.23

AR 033416



6.0 PROPOSED NEW INITIATIVES

Evaluation of the stormwater discharges at STIA is an ongoing process. A key factor in
attaining improved water quality is impiementation of BMPs. BMPs are evaluated as
part of the SWPPP and are part of the NPDES permit requirement. Based on the data
and conclusions presented in this report, as well as other knowledge regarding STIA
activities, the following potential new initiatives have been identified.

1. Evaluate monitoring requirements in the permit and request modifications as
appropriate, based on the effectiveness of BMPs or other changes at STIA.

2. Continue to investigate possible sources of fecal coliforms in SDE4 discharges.

3. Explore rerouting of drainage from several minor SDS3 drain inlets beneath the
overhangs of the C Concourse that could be responsible for isolated elevated
BODs concentrations in SDS3.

4. Continue to monitor glycols in SDS1 discharges to verify the effectiveness of
two capital BMPs designed to reduce and eliminate glycols and other pollutants
by rerouting drainage to the IWS or sealing minor iniets.

5. Require contractor to implement source controls and BMP related to
construction activities.

6. Continue to evaluate tenant activities.

7. Continue to revise and update the SWPPP on a regular basis.
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TABLE 1 SUMMARY OF SAMPLING CHANGES UNDER NEW PERMIT

Change Outfalls Affected
Increase sampling frequency from quarterly | SDE4 (002), SDS3 (005), SDN1 (006),
to monthly SDN4 (011)
Decrease sampling frequency from EY (012), TY (013)
quarterly to semi-annually
Decrease sampling frequency from SDS1 (003), SDS4 (009), SDN3 (008)
quarterly to annually
Delete parameters: NH,, surfactants, FOG all
Change TPH method from WTPH 418.1 to all
NWTPH-Dx
Bypass sampling required (for N. Cargo SDN2 (007)

and N. Snowmelt IWS Pump Stations)

November 1998 976079.23

AR 033421



TABLE 2 OUTFALL NOMENCLATURE CROSS REFERENCE

November 1998

Outfall Number in Port
Permit Nomenclature Category

002 SDE4 landside
003 SDS1 none
004 SDS2 none
005 SDS3 airfield
006 SDN1 landside
007 SDN2 Drains to IWS
008 SDN3 airfield
009 SDS4 airfield
010 SDW3 none
011 SDN4 airfield
012 EY landside
013 TY landside
014 B none
015 D none
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TABLE 3 OFFSITE INFLUENCES IN STIA MONITORING LOCATIONS®

Total Offsite

Outfall Area Area Percent
(manhole) (ac) (ac) Offsite Comment

SDE4 149 0.6 <1% Offsite area of SR99.

(SDE4-47)
SDS1 10.7 5.1 47% Offsite area of S. 188th St.
(outfall) includes area added by City in Fall
1997

SDS2 13.2 2.9+ 21% Offsite 16th Ave S., S. 188th St,

(outfall) and possible non-Port commercial

area.

SDS3 462 3 <1% Approximate offsite area of

(outfall) S. 188th St.

SDN1 24+ 9.9+ >40% Former SDN1 location includes
(manhole public road runoff. Additional
SDN1-27) 49 acres enters below this point.
SDN1up 13.8 0 0% Air cargo road is about 1/2 of
SDN1-22) SDN1.

Note:

(@) All area estimates are as of 27 October 1998 and subject to change.
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TABLE 4 POLLUTANT ANALYTES, METHODS AND DETECTION LIMITS

Subbasins
Analyte Method™ | Detection SDEA4, EY SDSt, SDS1,
limit (MDL SDS3, TY, SDN2 SDS2,SDN3,
m(g , ) i%"ul SDN2 SDS4, SOW3, B, D
pH 150.1 0.10 X X X
FOG (Oil and
Grease) 413.1 1.0 n/a n/a n/a n/a
TPH (IR) 418.1 mod™
1.0 n/a n/a n/a n/a
TPH (GC) NWTPH-Dx
0.15 X X X X
Fecal coliforms 9221 E 2 X X
TSS (total
suspended solids) | 160.2 0.50 X X X X
Turbidity 180.1 0.10 X X X
BODs 405.1 4.0 X X
Total Ammonia 350.28 0.010 n/a n/a n/a n/a
Total Glycols' GC FID 4 X X X
Total Recoverable
copper, lead, zinc® | 200 varies X
Surfactants 425.1 0.10 X* X

(a) Method refers to EPA-600/4-79-020, March 1979. Fecal coliform method refers to 18th edition
of Standard Methods for the Examination of Water and Wastewater, or as revised.

(b) Washington State Department of Ecology method WTPH-418.1 Modified.

(c) Analyzed by Gas Chromatograph, Flame lonization Detector.

(d) Lead by atomic absorption (AA) funace, copper and zinc by ICP.
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TABLE 5 STORMWATER QUALITY COMPARATORS®

Stud
Pollutant Units |NURP, | BURP, | Metro, | Bellevue, | Highway | WA State Standard'®
1983 | 1984 | 1982 | 1996 | Runoff
pH std units 52-74 7.2-7.8 6.5-85
FOG __ |mg/ 25 | 7.8 3.7 309 no cntena
TPH mg/l 3.7 no crnitena
Fecal mpn per {1000 to| 980 201 50
coliforms [100 mi | 21000
BODs __ |mg/l 9 6.6 no critena
TSS mg/| 100 50 82.3 106" no critena
Turb mg/l 19 29.4 based on background
NH3®  Imgnt 0.17 0.58 6.8 - 32.69
glycols _img/l not analyzed in any of these studies no cntena
Surf mg/l <MDL no cntena
Cd (TR)™|ug/ 0.7 1 0.93"
7 6.9 612"
34 20 10.4 43® 5.3™
144 | 170 | 210 | 26.3 466™ 16™
160 | 120 | 110 | 161.4 | 638 400
13 360"
11 7.3 483"
. log- metals
statistic reported: |median|{ mean®, | mean | normal | mean |criteria® at
median median hardness = 28 mg/l
Notes:

(@) Comparative Values in bold. Blank space means no data available, reported, or applicable.
(b) Bellevue, 1996 data for "Sturtevant Creek, downstream” site.
. (c) Standards are for class AA receiving waters, see WAC 173-201A.

(d) Highway runoff in England (see Booth and Horner, 1995).

(e) Highway runoff from an 15 location in Seattle with 57,000 ADT, 43 to 54 storm samples in
1980-81 (Chui, Mar, and Homer, 1982).
( Ammonia values and standards expressed as total ammonia, not as ammonia-nitrogen.
(@) Ammonia standards for pH 6.5 to 8.0 and temperatures 5° to 20°C.
(h) Total recoverable metais. WA State acute standards expressed as total recoverable, calculated
at 28 mg/i hardness using Ecology's “TSDCALC8.XLW" spreadsheet. The hardness value is the
10th percentile for the receiving waters (source: Stormwater Receiving Environment Monitoring
Repont, Port, 1997b). Hardness can vary between season.

0

1996 data are better comparators because they represent median.

November 1998
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TABLE 6 OTHER METALS (TOTAL RECOVERABLE, MG/I)

| l

Sb AS Be cd e | Hg | Ni se | Ag Tl
1998 Data set  count 12 12 17 18 12 1z 17 17 17
madian 0.002] Q.002i 0001 0.000 Q008 00001 0.007! 0.002! 0.0008 0.001
95¢ 0.002[ 0008 0001 0.000 0006 0.0003 00171 0.004! 0.0008 0.001
751 0.00 0.002! 0.0011 0.000 Q005 00001 00121 0.002 0.000 0.001
25t 0.00 0002 0001} 0.000 0.005! 0,0001 000 0.002! 0.000 0.001
#non-detected} 12 13 16 14 16 14 14 1Z 16
%non-detected__100%| 76%| 94%| 78%] 94%| 82%| 35%| 82%| 100%| 94%
Lacute (@ 28 pom 9/ 036 013 00008 0612 0.002 0483 002 o.oooé 1.4
Acute criteria derived from Ecology’s worksheet “TSDCALC6.xls”.
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TABLE 7
DECREASES IN POLLUTANTS IN SDS1 STORMWATER AFTER BMPS

Outfail SDS1 (003) TSS BODS5 Cu Pb Zn
Pre-BMP mean | 22.4 26.8 0.062 0.020 0.178
Pre-BMP median 17.0 16.5 0.042 0.013 0.188
sample size 15 16 15 15 15
CV, % 4% 4% 60% 108% 38%
Post-BMP mean 11.2 5.0 0.023 0.010 0.102
Post-BMP median 8.0 55 0.022 0.005 0.082
sample size 4 4 5 5 5
CV. % 10% 12% 45% 98% 29%
% change in mean -50% -81% -£2% -50% -43%
% change in median -47% -67% -48% -62% -56%

Changes assume independence between concentrations from concurrent storm events.
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TABLE 8
SDE4 SOURCE TRACING RESULTS

fecais, | fecels, i i
#/100mi | #1100mi K+ Hard, | BODS. | Cond, | surf,

Daw event | location (MF) (MPN) | Fl-,mgA|NH3, mgA| mgA | NH3X+| mgA | mgA | us | mgi
S-Janjrain SDE4-47 420 0.22 0.042 1.08| 0.04| 265! <12| 561 n/a
5-Jan|rain |SDE4-43 80/ 0.06 0.084{ 0.629 0.15{ 34.2| <12| 57! n/a
S-Jan|rain SDE3-91 960 0.09 0.223 1.54 0.14] 38.6 48| 104! n/a
5-Jan|rain SDE4-31 1460 0.14) 0.019 0.25 0.08| 14.1 <2 33 n/a
S-Janirain SDE3-93 540 0.12 0.027( 0848 003 218 <2} 40]I n/a

i i

9-Janibasefow [SDE4-47 < 0.7 0.027 1.1 0.02! 48.1 < 104 0.053
S-Jan|baseffow |SDE4-43 no flow] no flow| no flow| no flow] no lowl noflow| noflowi no flow] no flowd
9-Jan|basefow |SDE 3-91 no flow] no flow| no flow] no fowm no flow| noflow| noflowi nofow] no flowd
9-Janjbasefiow [SDE4-31 <2 1.0 0.006{ 0.818 0.0l 344 @/ 685 <©.025
9-Jan|basefow |SDE3-93 4 0.4 0.006 2.3 0.00! 71.6 < 162 0.049
15-Jul|rain SDE4-47 >1600

14-Aglb flow {SDE4-47 70 1.07! 0.021 1.01 0.02 31.5{<4.0 0.036

16-Aug|storm SDE4-47 1220 500 0.160 1.58 0.11] 364 101] 0.203

18-Sep|rain SDE4-47 | 10800 500 J

24-Sep|storm SDE4-47 1000 0.325 0.953 1.48 0.64 374 111 0.477
3-Octistorm ___ |SDE4-47 [>186000 | >1600 | {
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TABLE 9

METALS IN AIRCRAFT TIRE SKID MARK MATERIAL
REMOVED FROM STIA RUNWAYS

I'Iead not detected in both TCLP analyses.

Metal
*_Cu Ph 20
sample
results TCLP1 (mg/) 0.042 0.025 6.25
TCLP2 (mg/) n/a 0.05 n/a
avg TCLP (mg/)) 0.042 0.0375 6.25
total (mg/kg) 12 7390
————samole density (g/cc) 0847
Lmass
estimates kg/m3 (TCLP) 0.0007} 0.0006 0.11
kg/m3 (total) 1.1 0.1 6.3
Ib/yd3 (total) 1.9 0.1 10.6
relative fraction leached 9 1.69%
approx volume removed**, m3 3
approx mass removed (TCLP), kg 0.004 0.003 0.53
) kg 55 0 313

1. Sampled by Scott Tobiason 8/14/98, analyzed by Aquatic Research, Inc

2. Sampled by Sarah Olson 9/10/98, analyzed by Philip Environmental
** estimate of total solids volume removed and

November 1998
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FOG in STIA Stormwater
June 1997-June 1998

5.0
4'0 ....'......-..............'..-...-................'........I....-.
3.0
E, 20 .
o 0.0
w 1.0 - . -— - . . .
N= 3 3 3 1 3 3 2 3 4 4
EY SDN1up SDN3 SDSs1 SDS4
SDE4 SDN2 SDN4 SDS3 TY
Ouffall

24 results (77%) <MDL (1.0 mg/l) replaced with value = 1/2 MDL
compare to Bellewse 1996 median at 3.7 mg/|

FIGURE 2 FOG FOR CURRENT YEAR
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TPH (IR) in STIA Stormwater
June 1997-June 1998

5.0
4.0

E, 3.0
= 20 g
—_
4 1.o-—i — =
I 0.0 e o 000 0 SESSS essseewes |
o
'— -1'0 - - L J - - v v - -
N= 10 1 1 3 8 4 9 4 2
SDE4 SDN1up SDN2 SDN3 SDN4 SDSt SDS3 SDS4 TY
Outfall

23 results (43%) <MDL ( 0.25 mg/l) reptaced with value = 1/2 MDL
compare to reference line at 3.7 mg/l (median Bellewse, 1996)

FIGURE 3 TPH (IR) COMPARED IN BOX PLOT FOR CURRENT YEAR
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Components of TPH in STIA Stormwater
June 1997 - June 1998

(TPH-Dxis sum of motor oil and diesel)

4
3 g
2 coakt |
™ Bl TPH-Ox, mg/1
Wkwf B '
1 s — W )
0, — - 09/98 &) TPH-motor oil, mg/I
-1 Bl PH-diesel, mg/l

N= 111 777 888 555 1141 686 2

2 2
EY SDE4 SDNiup SDN4 SDS1 SDS3 TY

Outfall
diesel not detected in 16 (53%) of samples (MDL=0.025) A

moator oil not detected in 8 (27%) of samples (MDL = 0.05)

FIGURE 4 TPH-DX COMPARED IN BOX PLOT FOR CURRENT YEAR
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concentration

, g/l
o 3 & N

\
= B O

Differences in SDN1 data

above and below public road influences

Qutfall

11 . 1 6 )
SDN1 SDNfup

100% of FOG <MDL at SDN1up
SDN1 extreme FOG = 21 mg/l on 8/7/95 not shown

HlroG mg/

FIGURE § IMPROVEMENTS IN SDN1 DATA ABOVE PUBLIC ROADS
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Changes in SDS1 Discharges
BMPs reflected in 1998 data
12
=
g
c
o
=}
J
c
g 0 BFoG, mg/
8 2 . . . . S8 TPH (IR), mg/l |
N= 4 4 5 5 5 5 3 3
1995 1996 1997 1998
year reported
FIGURE 6 CHANGES IN SDS1 AFTER BMPS
November 1998 976079.23

AR 033436




Fecal coliforms in STIA Stormwater
June 1997-June 1998
= 2000
£
S 1500 i
&
« 1000
E
£ 500
-g bse ..-mg.------ ssasanses
= 0
3
& 500
N= 10 1 1 3 8 5 9 4
SDE4 SDN1up SDN2 SDN3 SDN4 SDS1 SDS3 SDSs4
Outfall
11 results (21%) <MDL replaced with value = 1/2 MDL
compare to reference line at 201 per 100 ml (geomean Bellewe, 1996)
FIGURE 7 FECAL COLIFORMS
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TSS in STIA Stormwater
June 1997-June 1998

100

B
73 —
(72}
7 3 7 4 8 3 4
EY SDE4 SDNt SDN3 SDN4 SDS1 SDS3 SDS4 TY
Outfall
compare to 50 mg/l BURP median (reference line)
outliers: SDE4=253, SDN1=104, SDS4=104
FIGURE 8 TSS FOR CURRENT YEAR
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100

Turbidity, NTU

Turbidity in STIA Stormw ater
June 1997-June 1998

%*03/01/98

0068/10/98

SDE4 SDN1 SDN3 SDN4 SDS1 SDs3 SDs4

Outfall

compare to 29.4 BURP median (reference iine)

November 1998

FIGURE 9 TURBIDITY FOR CURRENT YEAR
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BODs in STIA Stormwater
All Data June 1994--June 1998

50 —
40
0O11/2¥96
,30 e OO
2" 1
104 . —— M 5 g m
go
10 v v - v v v v v - v - v -
N= 4 3 x 25 10 21 ﬁ_ 1 2 7 p-3 2 8
B SDE4 SDN1up SDN3 SDS1 SDS3 SDW3
D SDN1 SDN2 SDN4 SDS2 SDS4
Outfall

32 results (16%) <MDL (4.0 mg/l) replaced with value = 1/2 MDL
STIA median of 6.4 similar to 6.6 mg/l BURP median (reference line)

FIGURE 10 BODs FOR PERMIT HISTORY"

' Because of the scale shown, 8 outlying values from data taken in previous years are not visible. Six of
these occurred during major winter-weather deicing periods, and were related to ground deicing
chemicals as explained in past Annual Stormwater Reports. One other outlier on 9/13/94 in

SDN1was probably due to an inappropriate connection, since corrected, which was discussed in
the 1997 Annual Stormwater Report.
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BODS in STIA Stormwater
June 1997-June 1998

3 7 4 8 3
SDE4  SDN1up  SDN3 SDN4 SDS1 SDS3 SDS4
Outfall

7 results (18%) <MDL (4.0 mg/l) replaced with value = 1/2 MDL
compare to 6.6 mg/l BURP median (reference line)

November 1998

FIGURE 11 BODs FOR CURRENT PERIOD
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Ammonia in STIA Stormwater
June 1997-June 1998

1.0
- .8
E .
ol
c 4
E ‘2.—.@_—
©
= 0.0 - N K. N K " I
S .2 . . ; . ; _ ,
N= 3 3 3 2 3 3 3
SDE4 SDN1 SDN3 SDN4 SDS1 sSDS3 SDS4
Outfall
7 results (35%) <MDL (0.01mg/l) repiaced with value = 1/2 MDL
FIGURE 12 AMMONIA FOR CURRENT YEAR
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Surfactants in STIA Stormwater
June 1997-June 1998

1.20
1.00 ——
< .80
£ e0
B 4y
-;év' .40
P - =
€ 000
@ -20 _ ] ] ] ] ] ]
N= 3 3 3 2 3 3 3
SDE4 SDN1 SDN3 SDN4 SDSs1 SDS3 SDS4

Qutfall
1 result (5%) <MDL (0.025 mg/!) replaced with value = 1/2 MDL

FIGURE 13 SURFACTANTS FOR CURRENT YEAR
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TR Copper, mg/l

R
& 8
z

Copperin STIA Stormwater
All data June 1994-June 1998

%09/03/%
B I

-
(3]

O07/26/95

-
o

o)
a
s

10 16

SDN1up
SDN1 SDN2

Ouffall
compare to 0.04 mg/l mean for Highway 15 (reference line)
compare to 0.01 mg/l median for Bellewie, 1996 (lower reference line)

18 1
SDN3

November 1998

FIGURE 14 TOTAL COPPER FOR PERMIT HISTORY
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Copper in STIA Stormwater
June 1997-June 1998
15
£
g
=%
o
Q
(&)
o
— -05 i . - - - - -
N= 7 7 3 7 5 8 3
SDE4 SDN1 SDN3 SDN4 SDs1 SDS3 SDS4
Outfall
compare to 0.04 mg/l mean for Highway 15 (reference line)
SDE4 outlier of 0.208 mg/l on 10/28/97 not shown
FIGURE 15 TOTAL COPPER FOR CURRENT YEAR
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Lead in STIA Stormwater
All Data June 1994 -- June 1998

.05 T I 410704/
.04

OUTTTEIS7 OO/ 18797

E; .03
I..l...-..-.l ssasse ..III....I.-..-..II..I..‘.II..II....'

g 02 l_
b .01 1 sk o
@ 0.00 4, S
- -.01 - - - - - - -

Ns= 4 3 22 13 10 18 18 " 20 25 19

B SDE4 SDN1up SDN3 SDS1 SDS4
D SDN1 SDN2 SDN4 SDS3
Qutfall

10 results (16% ) < MDL (0.001 mg/l) repiaced with value = 1/2 MDL
compare to 0.026 mg/I BURP median (reference line)

FIGURE 16 TOTAL LEAD FOR PERMIT HISTORY"?

! With Ecology's concurrence, in October 1996 the Port moved the sampling location for SODN1 from manhoie SDN1-27 to manhole
SDN1-22, upgradient from pubtic road runoff. The previous downgradient location was more convenient for sampling access,
yet incorporated runoff from these non-Port areas. This report and the 1987 Annual Stormwater Report show considerably
less FOG, TPH, and Zinc in samples taken at the location upgradient of this non-Port property.

? Because of the scale shown, 3 outliers at SDE4 are not visible: they are 0.104 mg/l on 2/3/96, 0.098 mg/i on 4/16/96, and 0.076 mg/ on
1/16/97. A single outlier at SDS1 is also not visible, 0.088 on 4/15/96.

November 1998 976079.23

AR 033446



Lead in STIA Stormwater
June 1997-June 1998

o .
8 'y

TR lead, mg/l

3
SDE4 SDN1 SDN3 SDN4 SDS1 SDS3 SDs4

Outfall

5 results (13%) < MDL (0.001 mg/l) replaced with vaiue = 1/2 MDL
compare to 0.026 mg/l BURP median (reference line)

FIGURE 17 TOTAL LEAD FOR CURRENT YEAR
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Zinc in STIA Stormwater
All Data June 1994-June 1998
.60
50 LT
é .40
.30+
g -20 SRR RRRANT]
N 10
o 0.00 o w—
= -10 - - - - - - - . - -
N= 4 3 2 13 10 16 18 1 2 > 19
B SDE4 SDN1up SDN3 SDS1 SDS4
D SDN1 SDN2 SDN4 SDS3
Outfall
compare to 0.16 mg/l BURP median (reference line) Highway ref off scale
MDL = 0.005
FIGURE 18 TOTAL ZINC FOR PERMIT HISTORY
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Zinc in STIA Stormwater
June 1997-June 1998
.60
50 ——
_ 40
? 304
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= -10 - - - = - = -
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SDE4 SDN1 SDN3 SDN4 SDS1 SDS3 SDS4
Outfall
compare to 0.16 mg/l BURP median (reference line) Highway ref off scale
MDL = 0.005

November 1998

FIGURE 19 TOTAL ZINC FOR CURRENT YEAR
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Current Glycol Data
June 1997-June 1998

Q03/08/S8
L
g’ 20
§ 10 9603/08/
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9
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N= 8 1 1 (] 6 6 2

SDE4 SDN1 SDN3 SDN4 SDS1 S

outfall
glycols not detected in 87% (26) of all (30) samples

DSs3

SDS4

FIGURE 20 TOTAL GLYCOLS FOR CURRENT YEAR
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Overall Glycol Data
June 1994-June 1998
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iy e T
S 50 . . . . . . . . .
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SDE4 SDN1 SDN2 SDN3 SDN4 SDS1 SDS3 SDS4 SDw3

outfall

glycols not detected in 75% (145) of all (194) samples
3 outliers in 1996 (SDS1, SDN2) not visible at scale shown

FIGURE 21 TOTAL GLYCOLS FOR PERMIT HISTORY
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Overall Glycol Data
June 1994-June 1998
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glycols not detected in 75% (145) of all (194) samples
3 outliers in 1996 not visible at scale shown

FIGURE 22 TOTAL GLYCOLS BY REPORTING YEAR
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APPENDIX A

HYDRAULIC AND HYDROLOGIC ESTIMATIONS

This appendix presents hydraulic information required by the STIA NPDES
permit. Paragraph 2 of Section C of NPDES pemmit special condition S3 states
“The Permittee shali submit the following data for the storm event used: date,
duration, the number of dry hours preceding the storm event, total rainfall during
the storm event (inches), maximum flow rate (gallons per minute), and the total
flow from the rain event (gallons).” Table A1 presents a summary of monitored
storm events. Tables A2 and A3 present estimates of runoff volumes and peak
discharge rates. Daily runoff values are presented in Table A4 and illustrated in
the attached bar graphs shown as Figure A1.

Peak discharges presented in Table AS are estimated by the “rational method” for
each storm event sampled in the preceding year. The peak rate of each storm
depends upon the time-of-concentration, or T, , for the particular subbasin and
the rainfall distribution of the particular storm. The WATERWORKS model was
used to develop the T. values presented in Table A5. A peak discharge, Q,, is
then estimated by the rational method using the foliowing equation:

Q, (gpm) = CxIx A x 43560 ft’/ac x 7.48 gal/ft®
12 in/ft x 60 min/hr

where:

C = runoff coefficient = ( 0.90(A;) + 0.25(A,))/A
where :
A; = the impervious area in acres, and
A, = the pervious area in acres

| = peak intensity in inches/hour

A = subbasin area in acres

The Port's rain gauge records rainfall at 5-minute intervals, thereby resolving
rainfali rates, or “intensities” for periods as short as 5-minutes. The rainfall record
for the storm of interest is examined to determine the peak intensity for the time
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span that matches the time-of-concentration. The rain gauge allows the user to
aggregate rainfall for muitiples of the 5-minute recording interval that best
approaches the times of concentration desired. This basin-specific intensity was
then translated to an hourly peak intensity using the following equation:

=ix60/T,
where:
i = maximum rainfall depth (inches) of a time equal to the time of
concentration
Tc = the time of concentration, displayed in Table AS5.
For example, the T, for SDE-4 is 21 minutes; therefore, the rainfall record for the
storm of interest is examined to find the one period of 20 minutes that has the

greatest rainfall depth.

As additional information, Table A6 provides changes in boundaries or percent of
impervious surfaces.
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TABLE A4

1997-98 RAINFALL AT SEA-TAC AIRPORT

Day Jun-97 Jul-o7 Aug-97 Sep-97 OCt-97 Nov-87 Decd7 Jan98 Feb.98 Mar98 Apr-98 May-898  Jun-98
[Rainfall in inches
1 0.01] 0.01 0 0.03 0.59 0 0| 0.58 0.08 0.59 0 0.01] 0.01
2 0.01 0 0 0 0.2 0 0| 0.01 0.1 0.17 0 0.01! 0
3 0.25 0 0 0 0.59 0.16 0 0.11 0.05 0.05 0.03 0.01! 0
4 0 0 0 0 0.49 0 0 0.31 0.1 0 0l 0] 0.01
5 0/ 013 0 0 6] 015 o] 095/ 003 0 0] 0 0
6 0 0.02 0 0 0.2 0.22 0.01 0.37 0.01 0 0.01 0 0
7 0] 021 0 0 0.11 0.7 0.14 0.3 0.01 0 0.1 0 0
8 0 0.5 0 0 0.69 0 0.01 0.01 0.18 0.19 0 0.01 0.01
9 0] 0.02 0 0 0.02 0 0.08 0 0 0.7 0.03 0.04 0.23
10 0 0.32 0 0.01 0.07 0 0.06 0 0.17 0.15 0.09 0.01 0.08
11 0.06 0.01 0 0.01 0 0 0 0.01 0.33 0 0.14 0.01 0
12 0 0 0 0.01 0 0 0] 0.22 0.5 0.01 0.02 0.01 0
13 0 0 0 0.3 0.02 0 0 0.16 0.18{° 0.01 0.01 0.02 0.01
14 0 0 0 0.04 0.1 0 0.01 0.8 0.1 0 0 0.23 0.01
15 0 0 0 0.48 0 0 057 0.05 0.03 0.06 0 0.01 0
16 0.02 0 0 0.81 0.01 0.49 1.17 0.52 0.03 0.04 0 -0 0
17 0.36 0 0 0.74 0.21 0.11 0.03 0.18 0.13 0.01 0 0.01 0
18 0 0 0 0.03 0 0.01 0 0.39 0.31 0 0.01 0.01 0
19 0.02 0 0 0 0 0.65 0.02] 0.02 0.1 0 0.01 0.01 0
20 0.18 0 0.07 0 0 0.01 0.18 0.07 0.18 0 0 0.01 0
21 0.09 0 0 0 0 0.01 0] 0.31 0.13 0.19 0.01 0.01 0
22 0.01 0 0 0 0.02 0.21 0.08 0.19 0.03 0.79 0 0 0.01
23 0.02 0 0.08 0 0.01 0.46 0.02/ 0.88 0 0.43 0.5 0.01 0.07
24 0 0 0.12 0 0 0.11 0l 027 0.01 0.25 0.08 0.65 0.45
25 0 0 0.07 0.37 0 0.01 0 0.19 0.16 0.16 0 0.14 0.01
26 0 0 0.41 0.44 0.08 0 0.04/ 0.01 0.01 0.01 0 0.37 0.01
27 0 0 0.25 0.01 0 0.01 0.03 0.01 0.05 0.01 0 0.52 0.01
28 0.45 0 0.03 0.01 0.9 0.18 0.01] 0.04 0.66 0 0 0 0
29 0 0 0 0 1.2 0.35 0] 0.23 0 0 0.01 0
30 0.01 0 0 0.16 0 0.03 0] 0.0 0.06 0 0.01 0
31 0 0 0 0.1 0 0.12 0
daily max 0.45 0.5 0.41 0.81 1.2 0.7 1.17 0.95 0.66 0.79 0.5 0.65 0.45
total 1.49] 122 1.03 3.45 5.51 3.87 2.56] 7.20 3.67 4.0 1.04 2.13 0.92
% avg* 99%| 161% 90%| 184%| 171% 66% 43%| 134% 92%) 113% 45% 125% 61%
d 1.49] 271 3.74 7.19 12.7] 16.57] 19.13] 26.33 30 34| 35.04] 37.17]new year
%avg* 99%| 120%{ 110%| 136%| 149%] 116% 94%| 102%{ 101%| 102% 99% 100%|new year
avg"* 1.5 0.76 1.14 1.88 3.23 5.83 5.97 5.38 3.99 3.54 2.33 1.7 1.5
avg cum* 1.5] 2.26 3.4 5.28 8.51] 14.34] 20.31] 25.69] 2968} 33.22] 35.55] 37.25/new year
# "storms" 4 0 1 2 2 5 2 4 1 3 1 2 2
# sampled 3 0 1 0 1 3 1 2 0 2 1 2 2
month max” 3.82] 239 4.59 5.95 8.95| 10.71| 11.85] 12.92 9.11 8.4 6.53 476 3.82
month min* 013 T 0.01 T 0.31 0.74 1.37] 0.58 0.35 0.57 0.33 0.12 0.13
*Source: National Weather Service (http://161 .55.224.1/smith/climate/search.htm)
29 possible "storm" events
18 Sampied events (in bold in table)
3 non-"storms" sampled (grabs only)
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1997-98 RAINFALL AT SEA-TAC AIRPORT
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TABLE A4

1997-98 RAINFALL AT SEA-TAC AIRPORT

Sep-97 .

-]

1.2
1.0
0.8
0.6
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0.0

Oct-97

Nov-97

1.2
1.0
0.8
0.6
0.4
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0.0
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TABLE A4

1997-98 RAINFALL AT SEA-TAC AIRPORT

Dec-97

1.2
1.0
0.8
0.6
04
0.2
0.0

Jan-98

Sow:
E4,S1,S3,

1.2
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04
0.2
0.0

November 1998 976079.23

AR 033463



TABLE A4

1997-98 RAINFALL AT SEA-TAC AIRPORT

Mar-98

Note: New NPDES permit in effect 3/1/98: requires monthly samples at 4 outfalils

1.2

1.0
0.8 B4, S3,NTN4 [ "F4 51,5354 N1N4.TY

! i 1 i i i i

06
0.4
0.2
0.0
R AL = I B SO

- ™M
N

Apr-98
Note: New NPDES permit in effect 3/1/98: requires monthly samples at 4 outfalls.

1.2
1.0
0.8
0.6
0.4
0.2
0.0

- M W N~ O -~ W
- -

17
19
21
23
25
27
29

May-98
Note: New NPDES permit in effect 3/1/98: requires monthly samples at 4 outfalls.

1.2
1.0
0.8
0.6
04
0.2
0.0
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TABLE A4

1997-98 RAINFALL AT SEA-TAC AIRPORT

Jun-98

Note: New NPDES permit in effect 3/1/98: requires monthly samples at 4 outfalls.

1.2 —
1.0 S3,N1,TY
0.8
0.6
0.4
0.2 : :,
0.0 =i ' ma——

oo
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TABLE A5

SUMMARY OF SUBBASIN HYDROLOGIC CHARACTERISTICS

Subbasin Outfall Ap A, Total Area c Tc
Number (acres) (acres) (ac) (min)
SDE-4 002 52 97 149 0.77 21
SDS-1 003 0 6 6 .90 TBD
SDS-2 004 5 0 5 .25 60
SDS-3 005 222 202 424 0.56 78
SDN-1 - 006 0 14 14 .90 10
SDN-2 007 7 29 36 77 50
SDN-3 008 43 17 60 43 55
SDS-4 009 32 25 57 0.54 50
SDW-3 010 14 10 24 .52 38
SDN-4 011 20 6 26 0.40 TBD
Eng Yard 012 0 1.5 1.5 .90 5
Taxi Yard 013 0 2 2 .90 5
Subbasin B 014 40 0 40 0.25 8D
Subbasin D 015 35 2 37 0.29 TBD
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Figures
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SDN1 Areas:
solid red and solid blue
drain below mannaole
SDN1-22. Offsite runoff
4 (Blue) drains to SON1-27
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Appendix B

Summarized Analytical Data for
All Monitored Storm Events
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APPENDIX C
FIELD QUALITY CONTROL DATA

Table C1 presents data for field quality control samples. These data demonstrate the
adequacy and level of confidence of the Port's sampling protocols and resulits.
Because the majority of field biank data were near or below analyte detection limits, the
results confirm that little or no contamination occurred in the automatic sampling
process. Furthermore, duplicate samples collected by the automatic samplers usually
displayed little relative percent difference (RPD) between a particular sample and its
duplicate sample. The majority of duplicate analytes had an RPD of less than 20
percent. Only a limited number of cases exhibited more than the 20 percent RPD
criterion commonly used to discern significant differences. Such differences wouid
account for the variability of the composition of the discharge and the precision of the

sampling technique.

November 1998 C-1 976079.23
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APPENDIX D Page 1 of 2
TABLE D2
SUMMARY OF COMPLETED BMPs
STORM
DRAIN DATE COST
TYPE BMP SYSTEM | COMPLETED | {irv
Source Terminate glycol use for All 12/95 -
Control (SC) | ground deicing
SC Store Chemicals in IWS 12/95 --
Area
Treatment | Connect snow storage areas | SDE4 By 11/1/97
to IWS (008), ' -
SDN2
(007)
Treatment | Connect Port Maintenance SDE4 8/96
Shop Yard to IWS (002) -
Treatment | Connect Loading Dock SDE4 10/95 $25K
Dumpster slot drain to (002)
sanitary
Treatment | Connect North Cargo Area | SDN2 6/97 $188K
(Area 114) to IWS via lift (007)
station
Treatment | Connect Cargo Area 4 (Area | SDE4 8/96 $13K
100) to IWS (002)
Treatment | Connect North Satellite SDE4 10/95 $300K
(Area 106/107) to IWS (002)
SC Seal SDS inlet near Gate C8 | SDS3 12/95 $10K
{005)
SC Seal SDS iniet near Gate B5 | SDS3 12/95 $10K
(005)
Treatment | Connect SDS area between | SDS1 5/97 $149K
the South Satellite and the (003)
B Concourse to the IWS
Treatment | Connect SDS area between | SDS1 8/96 $88K
the South Satellite and the (003)
NW Hangar to the IWS
Treatment | Connect Area 112/311 SDE4 11/95 -
(D Concourse) to IWS (002)
Treatment | Connect Area 314 SDS3 11/95 -
(C Concourse) to IWS (005)
sC Relocate Hazardous 7/95 $4K
Materials sheds
November 1998 976079.23
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APPENDIX D Page 2 of 2
TABLE D2
SUMMARY OF COMPLETED BMPs
STORM
DRAIN DATE COST
TYPE BMP SYSTEM | COMPLETED | (i
Treatment | Connect Taxi Yard Wash TY 7/95 $30K
Pad to sanitary sewer (013)
SC Evaluate altemative All 12/95 -
chemicals for anti-icing and
deicing
SC Store anti-icing chemicals in | All 12/95 -
IWS areas
Treatment | Connect airfield SDwW3 7/95 -
maintenance sediment (010)
storage yard to IWS
Treatment | Connect Federal Express SDN1 7/97 Tenant
loading dock area to IWS (006) Project
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FIGURE D1 GLYCOLS IN SDS1 DISCHARGES PRIOR TO BMPS
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FIGURE D2 GLYCOLS IN SDS1 DISCHARGES AFTER BMPS
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Changes in SDS1 Discharges
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FIGURE D3 CHANGES IN METALS AT SDS1
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