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1 EXECUTIVE SUMMARY

This Annual Stormwater Monitoring Report has been prepared pursuant to the NPDES pemit for
the Port of Seattle’s Seattle-Tacoma international Airport (STIA). The Port took a total of 96 gradb
and 66 composite stormwater samples in the past year, bringing the 5-year totals to over 300
samples. A total of 23 storms were samplied, about two thirds of the total number occurring that
met monitoring criteria. The Port complied with all sampling and reporting requirements.

in summary, STIA stormwater quélity, especially airfield runoff continues to have poliutant
concentrations lower than comparabie regional studies. Results continue to demonstrate that
typical constituent concentrations in airfield outfall discharges are much lower than from the
|andside subbasin outfalis. This difference is most likely due to the runoff from high vehicular use
areas, including public roadways in the landside subbasins. Nonetheless, overall STIA resuits
are generally lower than results from other studies for roadways and commercial areas.

Whole effluent toxicity (WET) testing was performed at four outfalls. Toxic conditions were not
found in the stormwater discharges sampled at outfalls SDE4, SDS3, and SDN4. These results
met performance standards for WET according to Ecology guidelines. Resuits from outfall SDN1
indicated conditions that warranted further investigation. Testing revealed that uncoated,
galvanized metal rooftops are the most likely source of toxicity. This problem will be rectified and
follow-on monitoring will verify the effectiveness. The Port submitted the required WET testing
reports to Ecology. The final summary report will be submitted by mid November 1988.

Several drainage system improvements included adding a berm to prevent track-out of the rental
carwash water from entering SDE4 and covering three drain inlets with solid lids to eliminate a
small area of ramp drainage to SDS3 near the C-Concourse. Investigations also led to the
identification of drainage connections that may require improvements, including a loading dock
drain in SDN1 and a clogged IWS drain inlet that may overflow to the SDS3 storm drainage

system.
Based on sampling results the following suggestions are recommended.

1. Petition Ecology to eliminate sampling at outfalls SDS1 (003) and SDN2 (007) as allowed for
in permit condition S2.B.4. The Port has satisfied the minimum number of sampling events at
these two outfalls where the data verify the achievements of previous BMPs.

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

3. Investigate potential sources of stormwater contamination in subbasin SDS1.
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4. Modify the SWPPP to address appropriate resolution of the following items:
e an IWS drain inlet drainage backs up at structure IWS-563 near C-Concourse gate C8.
Overfiow from this iniet appears to drain to the next IWS slot drain, but may escape to the
nearby and contiguous SDS3 subbasin, and o
« aloading dock drain that connects to the SDN1 system.
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2 INTRODUCTION

The STIA stormwater monitoring program has been in place since 1993 pursuant to the National
Poliutant Discharge Elimination System (NPDES) permit. The first permit was renewed and
reissued on February 20, 1998, becoming effective March 1, 1998 (permit number WA-002465-
1.) In early 1998, a major permit modification issued by Ecology reduced sampling frequency
based upon a permit appeal settiement (WDOE 1999.)

The Port conducts the required monitoring activities according to the specific guidelines and
criteria of the Procedure Manual for Stormwater Monitoring (POS, 1999a). This report
summarizes and discusses results from the fifth year of sampling conducted in the past year (July
1998 through June 1999), the conclusions, and potential new initiatives to be undertaken.

Results summarized in this report include data already submitted to Ecology in Discharge
Monitoring Reports (DMRs) plus additional results from other samples unreiated to DMR
reporting. The Port has previously submitted four Annual Reports (POS 1995, 1996, 19972,
1998¢c.)

This report satisfies Special Condition S2.E of the National Pollutant 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 leamed from the data, and any new initiatives to be
undertaken as part of the Stormwater Poliution 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 fiow rate during the rain event (gallons per minute), and the total flow
from the rain event (galions). The permittee shall aiso include a monthly summary of daily
rainfall...” This information appears in Appendix A.

AR 042877



(this page intentionally blank)

AR 042878



3 BACKGROUND

3.1 Sea-Tac International Airport .

Seattie-Tacoma internationa! Airport (STIA) lies about mid way between the cities of Seattle and
Tacoma, Washington. The airport was built in the 1940s and expanded throughout the years to
become the 18" busiest airport in the U.S. The areas surrounding the airport urbanized as the
airport grew and incorporated as the cities of Seatac, Des Moines, and Burien.

STIA storm drainage discharges through 14 individual outfalls, four that drain to Miller Creek,
eight that drain to Des Moines Creek, and two that drain o & City of Seatac system. These
outfalls drain a totsl of 963 acres which contain about 4% impervious surfaces. Another 370
acres, mostly the impervious surfaces of terminal gate and ramp areas, drain to the Industrial
Waste System (IWS) and the Industrial Waste Treatment Plant (IWTP.) IWTP sampling results

are not included in this report.

3.2 STIA Storm Drainage Subbasins

STIA storm drainage subbasin names are coded according to location, for example, “SDS1”
means storm drain south number 1. The NPDES permit refers to outfalls by number; however,
this report refers fo subbasins and their outfalls by location names (see Table 2). The Port
identifies all manholes according to an alphanumeric scheme, some of which are referred to in
this report. For convenience and consistency, many-of these locations will be renamed and
renumbered next year. Drainage area estimates are inciuded in Appendix A. Figure 1 shows the
individual stormwater drainage subbasins and the STIA stormwater management boundaries.

STIA stormwater subbasins fall into the general categories listed in Table 2. These categories
group subbasins together that have similar land use and other characteristics. These categories
include "lanidside,” “aiffield,” and other non-specific, low-activity areas. A previous report showed
that sampling results were different for each of these categories (POS, 1997.)

. Airfield subbasins SDS3, SDS4, SDN3, and SDN4 drain 626 acres (45% impervious) of the
Aircraft Movement Area (AMA), which includes the airport runways, taxiways, and other open
space of the “girfieid.” These four airfield subbasins represent approximately 65 percent of the
total STIA storm drainage area. Previously an airfield outfall, SDN2 now discharges to the
Industrial Waste Systam”(IWS) via two pump stations constructed as BMPs in 1997.
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Four subbasins (SDE4, SDN1, EY, and TY) compose the 165 acres (60% impervious) of
“landside” areas 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 vehicie areas on the
landside of the airport make up more than 50 percent of the total impervious area.

in previous reports, the SDS1 subbasin was included in the “terminal” category. However,
several stormwater BMPs were undertaken in 1896-87 near the terminal, removing 1.5 acres of
ramp areas from SDS1. Other BMPs disconnected yet more ramp area that occasionally drained
to SDS1 when certain structures were surcharged during intense rainfall. As a result, SDS1 now
drains mostly rooftops, pius a minor area of ramp. Therefore, the “terminal” category is no longer
appropriate for SDS1. in addition, recently expanded drainage from South 188th Street was
added to SDS1 in 1998-99, increasing the total offsite (non-Port) area to 5.1 acres, nearly 50% of
the total SDS1 area.! Four other outfalis (SDS2, SDW3, B, and D) drain 110 acres, mostly open
spaces (11% impervious) in the southwest portion of STIA.

3.3 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 en(ar these storm drains and
therefore necessitate monitoring at the first iocation, 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.

To remove unfavorable biases from highway SR518 runoff, the sampling location for SON1 was
moved upsinam to its current location in 1997. Therefore, outfall SDN1 has two datasets, one
for the period prior to January 1997 that includes results influenced by SR518 runoff, and the
other for “SDN1up” for the ensuing period.

' In 1998-98 th City of SeaTac added drainage area to SDS1 through the widening of about 800
linear feet of S. 188th Street, adding curb, gutter, piping and a number of storm drain inlets. This
section of roadway previously drained sheetwise off the shoulder to grassed ditches. Prior to
these improvements, only one iniet drained a much smalier portion of this public roadway outside
the Port's jurisdiction.
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3.4 Storm sampling procedures and analytes

The Port's Procedure Manual for Stormwater

Monitoring (Port 1989) descnbes the criteria for

sampling storm events, and describes all relevant sampliing, programming, and handiing
necessary to comply with requirements of the permit. Table 4 lists required sampling
frequencies, poliutant analytes, methods, and detection limits. Only results from storms and
samples that meset. representaﬁveness criteria are reported in DMRs. Results from samples not
meeting these criteria, or those taken for other purposes are aiso included in this report. Using
automatic samplers, the Port generally takes a grab then a flow-weighted composite sample
during rain storms of 0.20 inches or greater.

Table 1 Outfall Nomenclature

. Outfall Number in Port

Permit Nomenclature Category
002 SDE4 landside
003 SDS1 none
004 SDS2 none
005 -SDS3 - girfield
906 SDN1 landside
007 SDN2 Drains to IWS
008 SDN3 airfield
009 SDs4 airfield
010 sDwa3 none
011 SDN4 airfieid
012 EY landside
013 TY landside
014 B none
015 D none

7
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_ Tabie 2 Offsite Influences in STIA Monitoring Locations(a)

Total Offsite Area

Outfall Area {(ac) Percent -

(manhotia) (ac) Ofisite Comment
SDE4 149 0.6 <1% Offsite area of SR9S.

(SDE4-47) '
SDs1 107 5.1 47% Offsite area of S. 188th St. includes
(outfall) ' area added by City in Fall 1998
SDS2 132 2.9+ 21% Offsite 16th Ave S., S. 188th St, and
(outfall) possibie non-Port commercial area.
SDs3 462 3 <1% Approximate offsite area of S. 188th
(outfall) ’ St -

SDN1 24+ 9.9+ >40% Former SDN1 location includes public
(manhole road runoff. Additional 49 acres enters
SDN1-27) beiow this point.

SDN1up 13.8 0 0% Air cargo road is about 1/2 of SDN1.
(SDN1-22)

(@

All area estimates are as of 27 October 1998 and subject to change.
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Tabie 3 Analytes, Methods and Detection Limits

Subbasins
Analyts Method™ | Detection | SDE4, EY sDS1, s'”;-m
8DS3, SDS2.SDN3,
» TY, SDN2
limit (MDL). | O SDS4, SDW3, B,

pH 150.1 0.10 X X X

FOG (Oil.and

413.1 1.0 n/a n/a n/a n/a

Grease)

TPH (IR) 418.1 mod®™ 1.0 n/a n/a na na
TPH (GC) NWTPH-Dx 0.15 X X X X
Fecal coliforms 8221 E 2 X X
(MPN)

TSS (total 160.2 0.50 X X X X
suspended solids)
[ 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, 2inc® 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 Sta_ndard Methods for the Examination of Water and Wastewater (APHA,
1995), or as revised.

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

(c) Anatyzed by Gas Chromatograph, Flame lonization Detector.
(d) Lead by atomic absorption (AA) fumace, copper and zinc by ICP.
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4 SAMPLING RESULTS

4.1 General

-

Data are discussed separately for results from grab samples, composite samples, and deicing
event (glycol) samples because of the différences in sampling protocols (i.e., grab samples
versus composite sampies) and because some rainfall events sampled did not meet the “storm”

criteria.

The required hydraulic and hydrologic data are included in Appendix A. Samples were validated
according to the representativeness criteria desmbed in the Port's Procedure Manual for
Stormwater Monitoring (Port 1898a). Analyheel results are tabulated and summarized for each
outfall in Appendix B. Data previously submittad to Ecology in the monthly discharge monitoring
reports (DMRs) represent samples collected from strictly those storms and sampling routines that
fully met the criteria of the Procedure Manual. This report summarizes all data coliected at storm
drain outfalls.

42 Method of Data Presentation and Comparisons

This report compares the Port’s stormwater data to others’ stormwater data hsted as reference
comparators in Table 5. in genersl, the referenee oomparator used was selected as the more
conservative (1995) of two City of Bellevue studies because they were oomprehenswe local
studies, and had similar sampling protocols. However, the samples in the 1995 Bellevue study
were taken at instream stations and therefore refiect receiving ‘water-conditions, as opposed to
outfall discharges. ‘Nonetheless, contrasting STIA outfall discharges to this instream comparator
should result in more conservative conclusions. The Portiand NPDES data for copper better
represents commercial and industrial outfall discharges before mixing with receiving waters.

These comparators and outfall sampling results appear on box plots that illustrate the central
tendency, spread, and skew of the Port's data. The bold line within & box represents the median
value, while the bottom and top of a box show the 25th and 75th percentiles, respectively. In
other words, the interquartile range (central 50 percent) of the data fall within values highlighted
by the box. SPSS software was used to generate the box piots (SPSS 1989).

When summarizing data to compare typical values, outliers usually represent unusual conditions,
atypical of what one (:ould expect under usual circumstances. in a box plot, the “whiskers” show
the largest vaiues that are not considered outliers. SPSS box plots show two types of outliers:

13

AR 042886



those more than 1.5 box-lengths from the 75th percentile plotted With the symbol “o”, and those

more than 3.0 boxiengths with a star symbol (. )

Table 4 Stormwater Quality Comparators(a) ~

Study
Pollutant Units |NURP,] BURP, | Metro, | Bellevue, | Highway | Portiand WA State Standard"
1983 | 1984 | 1982 | 1995™ | Runoff® | NPDES"
1981 1993
pH std units 52-7.4 72-7.8 6.5-8.5
TPH mg/t 6.5 no standard
Fecal impn per  |1000 to| 980 100
coliforms {100 mi 21000
BODs mg/l 9 20 no standard
TSS mg/l 100 106 119 no standard
Turb mg/t based on background
glycols |mgll not analyzed in any of these studies no standard
Cu (TR)" jug/l 34 20 104 43 5.30
Pb (TR |pg/t 144 | 170 | 210 466 36 160
Zn (TR)" {ug/ 160 | 120 110 638 253 40"
|statistic reported: median meanﬁ’, mean |log-normal{ mean mean metals standards'’ at
median ~median hardness =28 mg/l

(@
(b)
(c)

)

()
®

()]

- Comparative Values in bold. Blank space means no data available, reported, or applicable.

Bellevue, 1995 data are for instream samples from the “"Sturtevant Creek, downstream” site.
Highway runoff from an I5 location in Seattle with 57,000 ADT, 43 to 54 storm samples in 1980-81
(Chui, Mar, and Homer, 1982).
City of Portiand 1993 NPDES Part 2 Municipal Application, data from NW Yeon Bivd.
Standards are for class A waters, see WAC 173-201A.
Total recoverabie metais. WA State acute standards expressed as total recoverable, calculated at
28 mg/t hardness using Ecology’s “TSDCALCEXLW" spreadsheet. The hardness value is the 10th
percentile for the streams sampied in the Stormwater Receiving Environment Study (POS, 1997¢.)

‘For Turb, Cu; Pb, and Zn, BURP 1984 data was mean of grab samples, therefore Bellevue, 1985

data are more representative comparators because they represent median of composite sampies.

14
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4.3 Storm events sampied

The 1998-99 sampling season began in July 1998 during the “El Nino" dry weather pattemn and
progressed into the very wet “La Nina" pattem from October 1998-March 1999. During this
unusually wet period, about 40 inches of rain fell at STIA, which is a typical total annual amount,
and was 12 inches more than typical in just this 6 month wet season. Rainfall in November 1998
set a new monthly record at 11.6 inches, breaking a previous record by aimost an inch.

in the past 12 months ending June 1999, rainfall meeting “storm” criteria® occurred on 33
occasions. The Port sampled 23 (two thirds) of these “storms” where rainfall ranged from 0.2 to
over 3 inches preceded by up to 33 days of dry weather. In August, September, and December
1998, only one event met criteria existing at the time>. One month, July 1998, had no rainfall that
qualified as a storm. Extra samples were taken in October 1998 to make up for those taken, but
which failed to meet sample criteria during the single “storm” sampling opportunity in September
1998 (POS 1998a.) Appendix A summarizes daily rainfali on a monthly basis graphically and in
tabular form.

in the past year, there were four storm events generally associated with higher than typical
sample results experienced at several outfalls. Two of these were.due to late summer
thunderstorms on August 16.and September 24, 1998 where intense rainfall of greater than 0.25
inches per hour fell after protracted dry periods of up to more than a month. These factors
resulted in the unusual condition of a lengthy accumulation period combined with high scour
potential from the intense rainfall. Two.other storms.on November 3 and December 24, 1998 had
similar characteristics. The product of maximum rainfall intensity and length of the antecedent
dry period, termed the "load factor”, was much higher for these four events than for the 25 other
events sampied (See Appendix A.) These facts are important to take into account when
examining the sampie results in the foliowing sections.

The change in the criterion for the duration of the antecedent dry period provided, as intended,
two to three more sampling opportunities per month®. Yet because total rainfall from a particular
event can be highly unpredictable, six potential sampling events failed to fruit to the 0.20-inch

) 2 a “storm” event is defined as having totai 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 24 hours with no more than 0.10
inch rainfall from discrete events.

3 A minor permit modification became effective in 1999 aliowing the Port to reduce the criteria for
the duration of the antecedent dry period from 48 hours to 24 hours. This change was intended
to allow more storm events for sampling than the prior definition.

15
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minimum rainfall, and hence resuited in faise starts, or “non-storm” samples. Despite the
incomplete and therefore non-representative composite samples that resulted (which were
usually discarded), the grab sampies were still considered representative and comparable* to
those taken from “storms.” The Procedure Manual was revised in 1998 to allow for this
comparability (POS, 1998b). Data from all such grab samples were included on DMRs beginning

in January 1999.
4.4 Grab Sampie Results

The following discussion inciudes results from 96 grab samples collected in the past year. The
entire five-year data set for grab sample results comprises 322 samples from “storms”, pius 26
samples from other rainfall events (non-storms) that did not reach the minimum rainfali criterion of

0.20 inches.

4.4.1 Total Petroleum Hydrocarbons H

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

resuits.

The TPH method was changed from an infrared absorbance (IR) method (WTPH 418.1) to a gas-
chromatographic (GC) method (NWTPH-Dx.) in 1998. Only resuits from the new method are
discussed below. The previous Annual Report (POS, 1998¢) demonstrated that data from the old:
and new methods were comparable however.

e STIA stormwater overall continues to have less petroleum-type poliutants than typical urban
runoff. During the past year, more than 90 percent of the 93 STIA results were less than the
Bellevue, 1995 median (instream samples) of 3.7 milligrams per liter (mg/l). The overall STIA
TPH median is’'0:4 mg/l, and was 0.27 mg/ for the past year. On the whole, TPH was not
detected above 0.15 mg/l in 44 (36%) of a total of 121 sampies taken since March 1998.

* These "non-storm” grab samples were collected on the same basis as grab samples taken from true
“storms”®. Therefore, given the consistent sampling protocol, all grab sample results can be aggregated
regardiess of total rainfall.

16
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Airfield stormwater (SDS3, SDS4, SDN3, and SDN4) contains far less TPH concentrations
than runoff from the landside subbasins (SDE4, SDN1, and TY.) TPH was not detected in 31
(67 percent) of the 46 airfield outfall samples analyzed by the new method in the past two
years. The maximurh TPH value of these 46 airfield outfall samples was 0.5 mg/l. Current

results are similar. See Figure 2.

Most of the TPH detected in landside runoff is likely attributable to cars and trucks. Figure 2
shows that motor oil represents the majority of the TPH at these outfalis (SDE4, SDN1, and

TY.)

The IWS effectively isolates aviation-related fuel spills and drips from the storm drains. TPH
concentrations are generally low in stormwater from subbasin SDE4 and are generally not
detectable in SDS3 samples. More than 85% of the 24 samples from SDE4 had TPH less
than the 3.7 mg/l comparative value for urban areas. These' 2 subbasins are contiguous with

aircraft service (IWS) areas.

TPH-Dx in STIA Stormwater
Current Data July 1998-June 1999
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36 results (39%) <MDL ( 0.15 mp/).
Ref line at 3.7 mgh is Believue 1996 instream median

Figure 2 TPH for current year
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4.4.2 Fecal Coliforms

Overall, the median value for fecal coliforms in 268 sampies to date is 50 per 100 mi, with two
thirds of the results iess than 200 per 100 mi. Relative to the comparative values (Table 4), these
overall results indicate that STIA stormwater contains fewer fecal coliforms than typical urban
stormwater. More than 79 percent of the airfield subbasin samples showed fecal coliforms less
than the comparative value of 201 per 100 mi (Believue, 1995.) See Figure 3.

There are numerous sources of fecal coliforms: birds and all mammals. Small animais 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 always implicated.

in past reports, the Port showed that fecal coliforms were found principally in the landside
subbasin SDE4. Current results for six of 16 SDE4 samples showed elevated resuits greater
than 500 per 100 ml. However, another six of the 16 samples showed fecal coliforms less than
240 per 100 mi. Nonetheless, the Port is continuing to conduct a source tracing study intended to
identify potential sources of contamination. Preliminary results, included in Section 4.6, do not
indicate sanitary sewage as a source in storm or baseflows. Uncontaminated basefiow sampies
indicate that there is no continuous source of fecal coliform bacteria. Investigations are ongoing
and results will be presented in subsequent Annual Stormwater Monitoring Reports.

Fecal Coliforms in STIA Stormwater

Current Data Juty 1998~June 1999

>

fecal coliforms, #/100 ml
.
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Outfall
10 results (13%) <MDL

Ref line at 200 is Believus 1998 instream median

Figure 3 Fecal Coliforms for Current year
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4.5 Composite Sample Results

in the past year, the Port took a total of 66 flow-weighted composite samples, pringing the five
year total to 317. The discussion of these composite sample results are segregated from grab
sampies because the latter represent only instantaneous vaiues. Composite sample results,
especially those from samples that comprise the»entire hydrograph, represent an average value

over a fonger time period.

451 Suspended .‘Solidsand Turbidity

STIA outfalls cohtind; to discharge typically less total suspended solids (TSS) and turbidity than
urban areas. In the 5 year sampling history at STIA', more than 80 percent of the 293 TSS

samples and 250 turbidity samples were below the comparative values of 50 mg/, and 28 NTUs,
respectively. As shown in Figure 4 and Figure 5 the majority of results for the past year continue

to be consistently low.

The four airfield outfalls (SDS3, SDS4, SDN3, and SDN4) continue to produce less TSS and
turbidity than the two principal landside subbasins (SDE4 and SDN1 )'. in the past 5 years, 85
percent of the 97 TSS results from the airfield outfalis were less than one-half the regional
comparative median value®. Because mése airfieid outfalls represent about 61 percent of the
total SDS area, the data show that the majority of STIA runoff is much lower in suspended
material than runoff from comparable regional urban areas.

in the past year, there were 4 storm events generally associated with highdr than typical 7SS and
turbidity experienced at several outfalls. These msultg.ére considered outtliers because they were
new maxima and afypical based on the abundance of data for the:particular outfalls. Samples
from these storms were associated with the umisuél condition df; iengthy dry period prior to the
event combined with high scour potential of intense rainfall. As a result, samples from these
storms that coincided with certain construction activity showed higher TSS and turbidity in late
summer and fall of 1998. See Figure 6. A number of construction BMPs became effective after
these first storms of the wet season. In the late fall as work ceased and sites stabilized, TSS and
turbidity rapidly retumed to typical values at outfalis SDS3, SDN4, and SDN1. See Figure 6
which illustrates typical results for these three outfalls. Outlying TSS and turbidity results for
SDE4 and SDN1 for the December 24, 1998 storm were associated with sand applied to

[ .. .
This is NWMOMMMMmMWMIMMm‘nMMNuM
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roadways during a snow event. Trimming these outliers reduces the maximum, 95" and 75"
percentile values, but has little effect on median values®. Appendix B lists these timmed

statistics.
TSS in STIA Stormwater
current year gata, (July 1998-June 1999)
> 140
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= 40
=]
£ 20
73 0
2 2
Ns= 2 2 2 12 1M 1 1 10 1 2 3 2 2 1
B EY SDN1up SDN3 SDS1 SDS3 SDW3
D SDE4 SDN2 SDN4 SDS2 SDs4 TY
Outfall
Reference line at 50 mg/l is BURP 1884 median
(not all outiiers appear on scale shown)

Figure 4 TSS for Current Year

Turbidity in STIA Stormwater

current year data (July 1988-June 1999)

Turbidity, NTU

Rsierences ine st 29 NTU is Ballewse 1966 mstream madian

{not all cutiiers appesr st scale shown)

Figure 5 Turbidity for Current Year

6. . . -
Trmming is a statistical approach that deals with the influence of outlying data that are not representative or otherwise
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Figure 6 TSS and Turbidity peak and return for SDS3

4,52 Biochemical Oxygen Demand (BODs)

Results for the past year continue to indicate overall low levels of BODs in STIA stormwater. In
55 samples analyzed in the past year, the median BODs was 5.5 mg/l, and 60 percent were
below the 6.6 mg/l regional urban comparator (BURP, 1984, see Table 4). Excluding 7 samples
where the BODs was attributable to runway deicing events, the 95 percent of the 48 sample
results in the last year were less than 18 mg/l. See Figure 7. Trimming these outliers reduces
the maximum, 957 and 75" percentile values, but has litte effect on median values. Appendix B
lists these frimmed statistics.

Principal sources of elevated 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
glycois. All known direct sources of glycols have been eliminated from the storm drains.

in the past year, two limited periods of winter weather (December 24-25, 1998 and February 8,
1999) occurred where the Port applieq chemicals to ground surfaces (primarily runways and
taxiways.) Storms following both events were sampled at various outfalls. Compared to past
years, snowfall and chemical usage, including aircraft glycols, was less (POS 1998c, POS
1997b.) During the December event, BODs results ranged from 116 to 450 mg/l at the five
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outfalis sampled. Because glycol concentrations were generally low (15 to 44 mghl) in these
samples, the elevated BODs concentrations were attributable to the acetate-based runway
(ground) deicing chemicals. There were no discharges from outfall SDN2 during these events .

‘.

'BODS in'STIA Stormwater
: currentyeardata (July 1988~June 1999) |

BODS5, mgl/l

B SDE4 SDN3 SDS1 sDps3
D SDN1up SDN4 §DS2 SDs4

Outfall

19 results (40%) <MDL. (not all outliers appear at scale shown)
Reference line at 6.6 mg/l is BURP 1984 median

Figure 7 BOD; for Current Year

4.5.3 Metals

All data reported below are for total recoverable metais. It is important to note that Washington
State Water Quality Standards (WAC 173-201A) apply to the receiving waters, not to the
discharges from a particular outfall. Stormwater discharges are mixed in receiving waters.
Therefore, It is inappropriate to compare outfall sample resuits directly with Ecology or other
receiving water standards without accounting for mixing.

The Washington water quality stanaards 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

7 The entire drainage area of outfail SDN2 was re-routed to the IWS in 1997 as a result of two
BMPs.
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approximation of what is actually available (i.e., the pioavailable fraction for uptake by aquatic
organisms). Limited results for dissolved metals analyzed in source tracing studies appear in

Appendix F.
General Results.

Samples from airfield outfalls continue to contain less lead and zinc concentrations than typical
urban sources. In the five-year permit sampling history, over 97 percent of the results for leac
and zinc in airfield outfalls were below the median for comparable regional data for commercial
areas. This is important given that the commercialiindustrial comparators cited (see Table 4) are
the most conservative and, these reflect instream sample concentrations after outfall discharges
mixed with receiving waters. Current resuits continue these patterns, See Figure 8 and Figure
10.

Much of the airfield outfaliilead and zinc data are below water quality standards. Nearly all lead .
results in‘the past five years are below the standard calculated at the very low hardness listed in
Table 4. In fact, lead was not detected in 42% of the total of these 104 samples. Airfieid zinc
was similar in that more than half the results are less than the standard. And when the total zinc
standard is calcuiated as 0.071 mg/l at 56 mg/! hardness®, more than 70% of the STIA airfield

results are iess.

it should aiso be noted that lead and zinc concentrations measured in airfield outfall samples
were far lower in lead and zinc than the landside outfall samples. The overall median lead and
2inc values for landside outfalls SDE4 and SDN1 were nearly 5 times or more those from the
airfield samples. See Figure 9 and Figure 10. This difference is likely due to the amount of
passenger vehicie usage in the landside areas, much of which is beyond the Port’s jurisdiction.
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. R

Overall, in 225 samples in the past five years the median copper value was 0.027 mg/l. Airfield
and landside outfall data in this case are similar, with medians ranging from 0.023 to 0.038 mg/.
See Figure 8. This similarity is likely related to the considerable vehicle activity within SDE4 and
SDN1. Nonetheless, STIA data are generally less than, but comparable to the 0.039 mg/ median

% |n two storms in 1999, hardness vaiues in seven Miller and Des Moines Creek instream
composite samples ranged from 41 to 74 mg/ with a median of 56 mg/.
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for copper from the City of Portiand's sampling results (City of Portland, 1993.) This comparison
is more representative of outfall discharges than the Bellevue, 1995 median of 0.01 mg/ for

instream stormwater samples.

As indicated for TSS and turbidity, there were several outliers for primarily copper and zinc resuits
obtained in the past year. Again, the causes are attributable to unusual storm events that ‘
coincided with certain construction projects in subbasins SDS3 and SDN1. The outlying metais
results were correlated to outlying TSS and/or turbidity resuits and were new maxima.
Subsequent samples showed a rapid return 1o typical ranges as discussed under section 45.1.
Trimming these outliers reduces the maximum, 95™ and 75" percentile vaiues, but has little effect
on median values. Appendix B lists these trimmed statistics.

A prior data entry error for a copper value for an SDS3 sample was discovered and corrected in
the fall of 1998 (POS 1998e.) The correct value of 0.0388 mg/l for the November 23, 1996
sampie was erroneously entered as 0.388 mg/l, an order of magnitude higher. The error did not
effect DMRs because the data was transcribed correctly during DMR preparation. The error
occurred only during data entry into the Port's database. In the past two annual reports, oniy the
75™ and 95" percentile statistics reported are affected, but not the medians. Boxplots are
affected only slightly. Table 5 below shows the pertinent changes required to -correct the error.

Total Copper in STIA Stormwater
current year data (July 1998-June 1989)
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Ref lines: 0.01 is Bellevue (1995) instream median
0.039 is Portiand 1993 median, 0.043 is Hwy IS mean

Figure 8 Total Recoverable Copper for Current Year
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Total Lead in STIA Stormwater

current year data (July 1998-June 1999)

05 =L .
410388
.04
.03
= 02 =
[=2]
E o4
©
©
o 000 o
2o ]
Ns= 2 2 12 1 1 " 1 2 13 3 2
8 SDE4 SDN3 SDS1 SDS3 SDWS3
D SDN1up SDN4 SDS2 SDS4
. Outfalt
30 results (48%) <MDL.
Reference line at 0.026 is Believue 1996 instream median
Figure 9 Total Recoverable Lead for Current Year
Total Zinc in STIA Stormwater
current year data (Juty 1998-June 1999)
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Figure 10 Total Recoverable Zinc for Current Year
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Tabie 5 Corrections to Total Recoverable Copper Data Summaries in Past Reports*

1997 Annual Report 1998 A‘nnual Report
“All Data” Change From Change To Change From Change To
95™ percentiie No change Nochange |  0.115 ' 0.102
75" percentile 0.042 0.041 7 . il 0045 0.042 |
‘| “SDS3” Change'From -Change To - .Change'From | Change To j
95" percentile 0.170 0.093 0.108 0.086
75" percentile 0.053 0.046 0.068 0.054
“All Airfield” Change From Change To Change From Change To
95™ percentile nfa n/a 0.101 0.089
75" percentile n/a n/a No change No change

*all vaiues in mg/i

Copper and zinc in SDN1 samples continue to show lower values attributabie to removing the
bias imparted-by SR 518 runoff that was inextricably combined in samples rom the previous
location®. Therefore, the current station provides results more representative of STIA discharges,
and prior data must be considered to contain a high bias. Data for the two stations have been
segregated and discussed separately in this report and the past two Annual Reports (POS 1998c,
1997a.)

4.6 Deicing Event Samples

46.1 Background. ' .

The permit requires sémpling and analysis for glycols during “deicing events® The Port conducts
this sampling according to the Procedure Manual (POS, 1899a.) The glycol data discussed below
encompass mostly composite samples collected during periods of aircraft deicing, representing
average values during a storm event discharge.

® in October 1996, the Port changed the sampling location for SDN1 from manhole SDN1-27 to
manhole SDN1-22, upgradient from public road runoff.” Past annual reports compare data from
both iocations. : "
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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 fiowed to the SDS. As aresul.
the Port completed necessary Stormwater Pollution Prevention Plan (SWPPP, POS 1998f)
actions by implementing seven BMPs that rerouted this orainage to the IW.S from the four
affected SDS subbasins (SDE4, SDS1, SDS3, and SDN2.)

The Port's Annual Glycol Reports (Port 1996, 1997¢, 1998b) detail the history of giycol
application airport-wide. These reports summarize data reported by the airlines for the volumes
of both ethylene and propylene giycol applied and number of aircraft treated each day. The
Federal Aviation Administration (FAA) autharizes only ethylene and propylene glycois 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.

4.6.2 Results

in the past year, glycols were analyzed in a total of 54 samples from eight outfalls. The majority
of samples were coliected at the regular sampling locations (SDE4, SDS3, and SDN4.) Total
glycol concentrations ranged from non-detectabie to a maximum-of 158 mg/l. The majority of
these results (72 percent) were below the detection limits. The’ total number of aircraft deiced in
the dry period before-sampling events ranged from 2 to 373, wnh a median of 15. Data appear in
Figure 11 and are summarized in tabular form in Appendix c.

In the past year, two limited periods of winter weather occurred: December 24-25, 1998 and
February 8, 1999. During the December event, the minor snowfall of 2 to 3 inches did not require
plowing because it melted rapidly with the ensuing rainfall. During the February event, no
snowfall accumulated, yet the meited precipitation froze on ground surface during ciear night
skies. These were the only periods.where the Port applied chemicals to ground surfaces
(primarily runways and taxiways.) Storms following both events were sampled at various outfalls.
In addition to this NPDES san'ibling, both of these events were aiso monitored for the Dissoived
Oxygen Study (POS, 1999b.) Because of the limited snowfall, the snow storage areas were not
used.

Compared to past years, snowfall and chemical usage; including aircraft glycols, was less (POS
1998d, POS 1997cb) During the December event, glycol resuits ranged from 15 to 113 mg/ at
the five-outfalls sampled (SDE4, SDS3, SDN1, SDN3, and SDN4.) Because glycol
concentrations were generally low in these samples, the elevated BODs concentrations were
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attributable to the acetate:based runway (ground) deicing chemicals. There were no discharges
from outfall SDN2 during either of these events™.

Results for samples from SDS3 and SDS1 may warrant further investigation to determine if direct
glycol sources can be further stemmed. An IWS drain structure (IWS-563) at a slot arain
terminus near Concourse C, gate C8 seems to be capable of overfiowing to the SDS3 drainage
area, yet most of any.overfiow would probably run to the next IWS slot drain in the series. The
cause of the overfiow should be investigated to determine if a repair is appropriate. Several
SDS3 drain inlets under the C- Concourse overhang were covered with solid lids in early 1999,
therefore these possible source areas were eliminated. Because of several drainage re-route
BMPs in SDS1, there should be little or no glycol detected in SDS1 samples. However, the
source of the March 12, 1999 glycol result of 49 mg/l should be investigated.

Total Glycols

Current Data (July 1988-June 1998)

22408

total glycols, mg/i
3

Ne 16 2 4 1 1" S . | 1
SDE4  SDNi1 SDN2 SDN3  SDN4  SDSt sDS3  SDS¢
outfall

39 resutts (72%) <MDL (2 mg/)
(not ail outiiers appear at scale shown)

Figure 11 .élycol results for Current Year

The Por: sas completed sampling of at least four deicing events at outfalls SDS1 (003) and SDN2
(007) since the permit became effective on March 1, 1988. According to permit condition S2.B.4,
footnote (a), the Port is eligible to petition Ecology for elimination of further monitoring at these
two outfalls. Sampiing results demonstrate effective abatement of glycol attributable to several

" The entire drainage area of outfall SDN2 was re-routed to the IWS in 1997 as a result of two
BMPs. )
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BMPs implemented in the past few years in these two subbasins. In the 5 deicing event samples
taken at SDS1, glycols were not detected in 3 samples, and minor amounts (7 and 49 mg/l) were
detected in two samples. These samples were taken from runoff preceded by dry periods during
which up to 154 aircraft were deiced. in the past, as little as a single aircraft deicing could resuit
in much higher glycols in SDS1 runoff. Glycols were not detected in four samples of the imited
duration discharges to SDN2 caused by storrns— that exceeded operating designs for the two WS
pump stations built as BMPs in 1997. Therefore, the data indicate that the BMPs have been
effective and the intent of this monitoring requirement is satisfied.

4.7 Other Results

The foliowing results were obtained from samples taken for purposes other than to satisfy permit
condition S2B. '

47.1 WET samples

As required by permit condition S10, The Port completed two rounds of whole effluent toxicity
(WET) testing at the four principel outfalls in the past year. Two outfalls were sampled on
additional occasions to corroborate results from the first two tests. The Port submitted the
required WET testing reports to Ecology within 60 days of each sampling date. The final
summary repdn summarizing all results will be submitted by mid Novembéf 1988.

WET testing bioassays used the two required aquatic test species: Daphnia pulex (a daphnid or
waterfiea), and Pimephales promelas (fathead minnow.) Results did not indicate toxic conditions
in the stormwater discharges sampled at outfalis SDE4, SDS3, and SDN4. Furthermore these
results exceeded the performance standards for WET according to Ecology guidelines''. In
contrast, resuits from outfall SDN1 exhibited toxicity that appears to be attributable to metals
leaching from uncoated galvanized metal rooftops. The Port is currently verifying the source of
toxicity so that this problem can be rectified in a timely manner.

_ Table 6 summarizes WET testing results and Appendix D lists all accompanying data. Analyses
for supplemental parameters indicated that these samples were representative of typical
conditions based upon past sampling history. The average percent rank value for each
parameter shows these results were within the ranges of historical data for each outfall.

" performance standards for acute WET tests: the average survival in 100% effluent must be at
least 80%, and no single sampie must have less than 65% survival (WAC 173-205)

29

AR 042995



Table 6 WET Testing Summary

WET, % survival
Outfall Sample | avg rank* | daphnid | fathead Comment
date ~
SDE4] 11/19/98 71% ) 100
[©02)] 1720799 58% 100, -
2/22/99 0% S
3124799 3% 85 98
77298 50% 100| 70 2
SDS3| 11/13/98 79% ) 98
©085)| _1/13/99 58% 80| 85
SDN1| 11/13/98 67% 80EGRE
{©006)| 1/13/99 1% . 78
3724799 52% T |
5/11/99 56% 5 not tested 4
77298 53%] not tested : 2.3
SDN4| 1113/8]  65% 7. . 100
©07)| 113758 a1%| - 100] 10|

* Average rank is average of percent ranks for each suppiemental parameter analyzed reiative to
the data history for the particular outfall.

comments:
1. SDE4 Jan 20, 1999 sample: lab error on fathead test: was 48-hr instead of 96-hr

2. July 2, 1999 samples: control failed at 72.5% survival (performance standard is >90%)

3. July 2, 1999 SDN1 sample: insufficient # of organisms to start caphnid test.

4. May 11, 1999 SDN1 sample taken for source tracing (was a non-storm) only, not to explicitly
satisfy permit condition S10

shaded resulits indicate exceedance of singie value and/or averagestandard for survival

The Port conducted additional rounds of WET testing for SDN1 to verify resuits from the first two
tests. Upstream sub-area drainage was also tested to determine where and under what
conditions the problems occurred. Because stormwater from SDN1 exhibits historically higher
 zinc than other outfalis (see-Figure 10), this metal was suspected as a potential source of toxicity.
After removing metals in these samples with two different chelating agents test organisms had
much higher survival. Based on the methods of Hockett and Mount (1996), this pattern of toxicity
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reduction following chelation confimmed that zinc was indeed the most likely source of toxicity '~
Additional samples indicated that zinc originated from uncoated, galvanized metal rooftops on two
cargo building rooftops (a total of 2.2 acres, 25% of the SDN1 subbasin impervious area). Other
parameters analyzed, such as surfactants and ammonia were not correiated with survival. A final
round of source tracing will be conducted this fall to verify these findings. The Port is currently

investigating how to remedy this source of zinc.

4.7.2 Non-representative composites

As discussed in Section 4.3, some composite samples failed to meet representativeness criteria
for the storm event itself, or for.the resuitant sampiing routine. In addition, several samples were
taken for other purposes, such as source tracing, where the compliance sampling criteria are not
necessary. Because the Port strives for representative results for reporting and comparability to
past NPDES reporting data, these 9 composite sample results are segregated and reported in

Appendix E.

47.3 Field Quality Control Samples

The Port routinely collects duplicate and equipment blank samples during NPDES sampling
events according to the Procedure Manual. Appendix E summarizes these results which
continue to generally indicate effective sampling techniques. '

4.7.4 Metals During Ground Deicing Event Runoff

A requested by Ecology, the Port analyzed metals in samples taken during the two ground
deicing events in the past year. Cancilla (1998) suggested that glycols used for aircraft deicing
can mobilize metals resulting in higher concentrations than might be expected during non-deicing
event runoff. Airfines typically apply the most aircraft deicing glycol during these ground
deicing/anti-icing events. Glycols are not used for ground surface deicing. Ecology aiso had a
concemn based upon what tumed out to be an erroneous copper value incorrectly reported from
the November 1996 deicing event and concurrent NPDES storm sample (see Section 453)

12 These tests use EDTA (ethylenediaminetetraacetic acid) and sodium thiosulphate (STS) as
chelating agents. EDTA and STS remove heavy metais from solution by binding them through
the chelation reaction. Comparing bioassay results before and after adding these agents
indicates if and to what degree metals influence toxicity. According to the method, strong toxicty
removal by EDTA coupled with weak removal by STS indicates zinc as a likely source.
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During both events monitored this past winter the Port analyzed metals in flow-weighted
composite samples taken at four outfalls and in composite and discrete samples taken at seiect
instreamn sampling stations. These samples were taken concurrently with those for the Dissoived
Oxygen (DO) Study (POS, 1998b), where instream DO was monitored contipuously in Situ to
determine I and to what extent ground deicing chemicals affect the streams. The tables below
outiine the samples and locations where they were taken. Because the December 1998 event
also coincided with the only storm qualifying for monthty sampling for NPDES permit compliance
(POS, 1999a), other outfalls (SDE4 and SDN1) were also _sampled in addition to those targeted
specffically for this study. Both storm events sampled met compliance sampling and reporting
criteria(POS, 1999a). All flow-weighted composite samples taken by automatic sampler aiso met
these critefia. Therefore, data from the two deicing events sampled are comparable to other
NPDES samples in the Port's extensive stormwater database.

Overall, metal concentrations in outfall samples were within ranges typically measured during
non-deicing events sampled during the past 4 or more years. Table 7 summarizes metals data
for outfall samples and compares the data to the overall NPDES sampling history for each outfall.
Only one value for total recoverable lead in the February 1999 SDN3 sample exceeded the
historical maximum for this outfall. The result of 0.010 mg/ for this sample is less than one third
of the water quality standard for tqt_al recoverable lead of 0.032 mg/l at 56 mg/! total hardness.

Table 8 summarizes total recoverab|e- metals data for instream samples and compares resuits to
water quality standards calculated at average hardness values measured during this study. in
this tabie, “MC" stands for Miller Creek, and “NWP" stands for Northwest Ponds stations in Des
Moines Creek. Metal concentrations were beiow standards at all locations sampled downstream
of Port outfalls. In_two cases, concentrations were lower downstream than up, indicating STIA
runoff was cleaner than upstream samples.

Because virtually all metals data were within ranges recorded for non-deicing events, the Port
believes that the metals measured during ground deicing events monitored this year are not

atypical. Therefore, the theory that higher metals occur during these events was not manifested
during the two events monitored.
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Table 7 Outfall Metals Samples During Ground Deicing Events

total recoverable metals, mg/l
outfall event Cu | rank,% Pb | rank,% | Zn rank,% {hard, mg/l

SDS3 Dec-88 0.047] 65% 0.002; 29% 0.134. 91%

SDSS A Deces| 004  61%| 0004,  62%| 0093 8% 513
SDS3 | Feb-89 0.049[ 66%':—:_‘ __ 4 0% 0.074 76% 53.6
SDS4 .- Dec-98jonly discrete samples ta'i;;ﬁ/ér;a—lyzed. results calculated below

SDS4 caic*!  Dec-98 0.016: 5% 0.001 ! 26% 0.063 95% 58.1
SDS4 | Feb-99 0.006| pey ' 26% 0.036 7% 94.2
SDN3 I Dec-98 0.01 7! 28% 0.089| 72%

SDN3 calc*| Dec-98 0.01 2! 61% 0.056:i 52% 57.2
SDN3 . Feb99]  0.020] max| 0060,  54% 335
SDN4 Dec-98 0.023! 32% 0.075j 95%

SDN4 caic*| Dec-98 0.01 8| 32% 0.034, 75% 34.2
SDNa Feb-ge| 0036 Becs0001, | 32%|  0026]  61% 558
SDE4 _ Dec-981 0.005} 4% 0.00é! 11% 0.151] 43%

SDN1 i Dec-98| 0.003! 0% 0.004! 14% 0.122; 12%

*How-weighted average of muitipie discrete grab samples, others are automatic flow-weighted composites.

Table 8 Instream Metals Samples During Ground Deicing Events

|instream | total recoverabie metals, mg/l

location Q event Cu | Pb 1 Zn hard, mg/l
|NWP»in | Feb-99| 0.003 0.035 58.7
WWP out | Feb-89 0.007 0.057 58.3
IMC up | Feb-99 0.003 0.070| 414
MC down ] Feb-99 0.003 : 0.062 64.3
Acute® 0.011 | 0.032| 0.071 85.7
[NWP in | Dec-98 0.002 0.002 0.059) 40.9
INWP out | Dec-98 0.005| 0.001| 0.032]. 74.5
IMC up |Dec-98 0.008| 0.017! 0.147 46.9
{MC down | Dec-88 sampiing error

Acute* | 0.010! 0.037| 0.070| 54.1

Shaded results are <MDL, vaiue shown is 172 MDL
*total metais standards calculated (using Ecology's TSDCALC6.xis) at average of hardness values for each

avent
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4.7.5 Source Tracing Studies

Because certain sampling resuits have indicated the possibility of contamin_a}iom the Port has
conducted source tfacing studies aimed at identifying and characterizing potential sources.
Through past efforts, the Port has already discovered and eliminated several other sources of
stormwater contamination in subbasins SDE4, SDN1, and SDS4 discussed in previous Annual

Reports

As discussed in the WET testing section above, during the past year, the Port investigated and
found the likely source of toxicity exhibited in SDN1 sampies. These resuits from SDN1 are
included in Appendix D, and will be elaborated further in the final WET characterization report
expected to be submitted to Ecology this fall. Other source tracing investigations are

summarized below.
SDE4 Source Tracing

The Port began studying fecal coliforms in SDE4 discharges in 1998 and continues to investigate
causes of sporadic elevated results. Approximately 60% of the 31 NPDES grab samples to date
were less than 600 per 100 ml, yet 24% were greater than 1600. Though, it is not unusual for
stormwater to contain such elevated numbers. The BURP (1984) study found a fecal coliform
median of 980 per 100 ml in-326 stormwater sampies. Fecal coliforms were often several
thousand or more in the 200 stormwater sampies taken at instream and outfall locations during
the comprehensive Bellevue (1995) study, which concluded that the high concentrations were
probably due to animal wastes. Preliminary STIA findings summarized below do not implicate
sanitary sewage or other domestic wastewater as a cause.

No obvious inappropriate drainage connections i\ﬁére found-after reviewing site plans and
inspecting field conditions in August 1998. Sanitary sewer lines run parallel to SDE4 drain lines
in severali areas, but in most cases are at lower grades. The field review identified a minor
source of wash water from the rental car wééh attributable to track-out by vehicles. This source
was corrected by an asphalt berm added by POS maintenance.

The Port conducted two detailed sampling routines in November 1998, coliecting grab samples at
up to 11 branches of the SDE4 drainage system upstream from the NPDES monitoring location

3 See POS 1997, 1998. Inappropriate connections to the stormdrains were found and eliminated
in subbasins SDE4, SDN1, and SDS4.
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(SDE4-47.) These samples indicated elevated fecal coliforms stemming from several locations.
Nonetheless, results for other parameters analyzed did not indicate domestic wastewater
contamination. The consistency of these findings is limited by the two rainfall events sampied,

the first of which ceased before all samples could be collected. .

Samples were analyze&for fecal coliforms.by two methods thatyleld the number of colonies per
100 milliliters: 1) the mutine NPDES testing method oF multipie tibe fermentation process
(9221E) that: ynelds*the most probable number.or “MPN' metric; and 2) the membrane filter (MF)
method (9221D). The latter method was. used because it-has a-higher endpoint without samplie
dilution. ‘Field QC blanks venﬁed sterile samplmg conditions were achieved using the specially
deveIOped device: usedto coliect samples remotely in the deep pipes. :Sample results are
summarized i in Appendxx F. K
According to Lalor, Pitt and Field (1993), surfactants, fluoride, potassium, ammonia and
conductivity can be highly effective indicators to determine if and to what degree a variety of
domestic wastewaters, including sanitary sewage may contaminate stormwater. When the ratio
of ammonia to potassium exceeds 0.9, the presence of sanitary sewage or septage is indicated.
in the two November 1998 upstream source tracing sequences, this ratio ranged from 0.01 to
0.46. Ongoing NPDES grab samples taken from manhole SDE4-47 since these two events show
ratios ranging from 0.04 to 0.79. Figure 12 shows that the elevated fecal coliform results are not
correlated with these ammonia to potassium ratios. Surfactants, fiuoride and ammonia were
generally low, near detection limits in nearly alt samples.. Therefore, these resuits do not appear
to implicate the presence of sanitary sewage. Furthermore, given the sporadic nature of the
elevated results and the fact that several baseflow samples showed no contamination, a direct
cross connection is uniikely. Nonetheless, the Port is proceeding with other diagnostic tools
(similar to Trial, 1993 and King County, 1995) to determine the source of the elevated fecal

coliforms.
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fecals (MPN)

SDE4 fecal coliforms vs NH3/K+ ratio

(storm & baseflow grab samples)
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Figure 12 SDE4 Source Tracing

Observations in SDS1 discharges

Several SDS1 grab samples and observations in 1999 indicated potential contamination. Foam
was observed below the outfall during initial runoff from storms sampied on March 12 and June
20. Surfactants and phosphates were analyzed and may indicate contaminants in these
samples. Table 9 below summarizes sampling results. Potential sources and areas to
investigate inciude several small area drain inlets under the South Satellite overhang.

Table 9 SDS1 Samples (mg/l)

12-Mar-98 123 |0.012 |3.92 {48.7 quarterty deice grab

SDS1 031208
sample
SDS1 062099 #1 | 20-Jun-99| 6.7/>1600 |1.56 0.470 {<4.0 |0.145 |0.075 |Foam observed beiow
outfall
SDS1 062099#2 | 20-Jun-99 0.689 (<4.0 0.175 |0.085 |Foam observed beiow
outfall
36
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Inappropriate connection in SDN1

During the source tracing study conducted relative to the WET testing results, the Port also found
an inappropriate connection in the SDN1 subbasin. A siot drain that drains several loading docks
in the Avia building number 2 connects to manhole SDN1-19 viaa 6" PVC pipe. instead, this
drain should be connected to the nearby IWS drain system. The Port will investigate re-routing

this drainage.

4.8 Accomplishments

in the past year, monitoring activities jed to several noteworthy accomplishments, some of which

have been discussed above. In addition to completing the required routine sampling work, these

actions were: .

1. |dentification of a drainage connection from a loading dock drain to the SDN1 storm drainage
system.

2. |dentification of a clogged IWS drain inlet that may overflow to the SDS3 storm drainage

system.
3. Addition of a berm to prevent the limited water tracked-out of the rental carwash from

entering the SDE4 storm drainage system.

|dentification of the likely source of toxicity exhibited in SDN1 WET tests.

Completion of the WET testing characterization requirements.

Covering of three SDS3 drain inlets with solid lids, eliminating a limited area of ramp drainage

near the C- Concourse.

4.9 Outfall inspections

Appendix G summarizes the visual observations made at outfalis during the past year. The
number of instances exceeds inspection requirements of the Stormwater Pollution Prevention
Plan (SWPPP, POS 1998f.) The annual dry-weather inspection was conducted during August
1908. Visual observations and samples taken did not indicate problems associated with
baseflows or other dry-weather fiow.

37
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5 CONCLUSIONS

Storm sample results from the past year continue to support the conclusions reached in previous
reports that STIA stormwater compares favorably to other comparable regional data, even with
instream stormwater data. Constituents and concentrations of concemn &t STIA have been
generally associated with specific activities or locations, and usually not routine runoff. The Port
has alleviated many concerns by implementing various BMPs and data generally indicate that
these BMPs ha;/e been effective. Still, the Port continues to investigate other issues to resoive

problems indicated by the data.

in addition to completing all required routine stormwater sampling, the Port accomplished the

following actions in the past year.

1. Discovered an inappropriate drainage connection from a loading'dock drain to the SDN1
storm drainage system.

2. Identified a clogged IWS drain inlet that may overflow to the SDS3 storm drainage system.

3. Added a berm to prevent the limited water tracked-out of the rental carwash from entering the
SDE4 storm drainage system.
\dentified the likely source of toxicity exhibited in SDN1 WET tests.

5. Completed the WET testing characterization requirements.

6. Eliminated a limited area of ramp drainage to SDS3 near the C- Concourse by covering three

drain inlets with solid lids.
Below are suggestions for further work indicated by the past year's monitoring efforts:

1. petition Ecology to eliminate sampling at outfails SDS1 (003) and SDN2 (007) as allowed for
in permit condition S2.B.4. The Port has satisfied the minimum number of sampling events at
these two outfalls. The data show that BMPs have been effective,

2. continue to investigate possibie sources of fecal coliforms in SDE4 discharges.,

3. investigate the IWS drain inlét drainage backup at structure IWS-563 near C-Concourse gate
C8. Overflow from this inlet appears to drain to the next IWS siot drain, but may escape to
the nearby and contiguous SDS3 subbasin, |

4. investigate potential sources of stormwater contamination in subbasin SDS1, and

5. investigate alternatives for connection of a loading dock drain that connects to the SDN1
system.

39

AR 042912



(this page intentionally btank)

40

AR 042913



REFERENCES

1. APHA, 1995, MMMM’__MME. 19th Edition.
American Public Health Association, WA DC, 1995. )

2. Bellevue, 1995. Characterization and Sou ontro! of Urban Stormwater Quality. Utilities
Department, City of Beilevue, Bellevue, WA March 1995.

3. BURP, 1984 (Pitt, R. and Bissonnette, P, 1984). Bellevue Urban Runoff Program, Summary
Report. City of Bellevue, Storm and Surface Water Utility, Bellevue, WA. June 25, 1984.

4. Cancilia, 1998. Personal Communication 7/0/98 during NPDES Permit Appeal Negotiations,
Scott Tobiason, Port of Seattle.

5. Chui, TW., Mar, B.W., and Homer, R.R, 1982. MMIN_HMBM.
Joumnal of the Environmental Engineering Division, Proceedings of the American Society of
Civil Engineers, Vol 108, No. EES, December, 1982.

6. EPA, 1993. Stormwater discharges potentially addressed by Phase Il of the NPDES
program. Draft report to Congress. October, 1993.

7. King County, 1995. Little Soos Creek Mi bial Source Tracking: A Survey. Prepared by Dr.
Mansour Samadpdur and Naomi Checkowitz of the University of Washington for King County
Department of Public Works, Surface Water Management Division. August, 1995

8. Lalor, M.M.; Pitt, R.E., and Field, R. 1993. Analysis of NPDES Stormwater Permit Field
Screening Data to Identify in: riate Discharge Sources in Residential and Commercial
Land Use Areas. Water Environment Federation, AC93-042-004. 66™ Annual Conference

_Ki and - osition, October 1993.
4 9. \?é'{RO, 1982 (Galvin, D. and Moore, R.). Toxicants in Urban Runoff, METRO Toxicant
N Program, Report #2, U.S. EPA Grab #P-000161-01, Lacey, WA, December, 1982.

'1@ NURP 1983. Results of the Nationwide Urban Runoff Program. Vol 1, final Report. U.S.
Environmental Protection Agency, Water Planning Division, WA DC, December 1983

11. Portland, 1993. City of Portland, Multnomah Drainage Region #1, Peninsula Drainage
Region #1, Peninsula Drainage Resion #2, Part 2 NPDES Municipal Stormwater Permit
Application. May 1983.

12. POS, 1895. Annual Stormwater Monitoring Summary Report: Water Quality Data of the
Discharges from the Storm Drainage System. Sea-Tac intemational Airport, Seattie WA.
Prepared by Resource Planning Associates for the Port of Seattie, August 30, 1995

13. POS, 1996. Annual Stormwater Monitoring Report for the period July 1, 1995 through June
30, 1996. Scott Tobiason, Port of Seattle, November 18, 1996.

14. POS, 1897a. Annua! Stormwater Monitoring Report for Seattle Tacoma intemationai Airport
for the period July 1, 1996 through May 31, 1997. Scott Tobiason, Port of Seattle,
September 29, 1997.

41

AR 042914



15.

16.

17.

18.

18.

20.

21.

23.

24.

25.

26.

27.

28.

POS, 1997b. Annual Glyco! Report. Attached to Letter to WDOE (Lisa Zinner) from Port of

Seattle (Michael Feldman), April 30, 1887

POS, 1997c. Stormwater Receiving Environment Monitoring Report for NPDES Permit No.
WA-002465-1. Port of Seattie, June 1997. -

POS, 1998a. Letter to Ecology from Port of Seattle, re: Discharge Monitoring Reports for

October 1998. dated November 24, 1998.

POS, 1998b. Procedure Manual for Stdrrnwater Monitoring, Sea-Tac lnteméfiona! Airport

Seattie, WA. Revision 5. December 18, 1998.
POS, 1998c. Annual Stormwater Monitoring Report for Seattie Tacoma Intemational Airport

for the Peirod June 1, 1997 through June 1098. Port of Seattle, November 1998.
POS, 1998d. Annual Glycol Report. Attached to letter to WDOE (Lisa Zinner) from Port of

Seattle (Michael Feidman), May 22, 1998.
POS, 1998e. Internal memo from Scott Tobiason to Tom Hubbard, re: SDS3 total copper

’

data entry error. Dated December 7, 1998.

. POS 1998f. Stormwater Pollution Prevention Plan (SWPPP) for Seattle-Tacoma

International Aiport. November 1988.

POS, 1999a. Procedure’ Manual for Stormwater Monitoring, Sea-Tac Interational Airport,

Seattie, WA. Revision 6 April 22, 1999.

POS, 1999b. Dissolved Oxvgen Deicing Study. Agency Review Draft by Cosmopolitan
Engineering Group, August 1999.

SPSS, 1999. SPSS for Wihdg_vg, Base System User's Guide. Release 9.0 SPSS Inc.,
Chicago IL, © 19899.

Trial et al., 1993. Bacterial Source Tracking: Studies in an Urban Seattle Watershed. Puget
Sound Notes, No. 30, April 1993.

WDOE 1999 National Pollutant Discharge Efimination Svstem permit No. WA-002465-1,
effective March 1, 1998. Modffication date January 25, 1999 by Washington Department of

Ecology, Olympia, WA
WDOE, 1991 . Suppiement S-6 to Statistical Guidance for Ecoloagy Site Managers.

42

AR 042915



APPENDICES

AR 042914



APPENDIX A STORM EVENT HYDROLOGIC AND HYDRAULIC DATA

45

AR 042917



6o/LbILE

Ly . suuo)s yxjpueddyes

jiejujes (,10°0) 8|qeinseau §se| 8y) 0} poped Aip Juepedsiue ew Jo UORRINP ey} s| Juekip,
AjpAjoadses jusae ay) Bupeseid sInoy gy PUE $Z ey uj |jBjulel |ej0) ey) $j Jueigp, pue Juenypz,
S04 U} UOHBINP |jBjulBl 8] JNP,

(e6661 SOJ) Bupojjuoy 18)BMULIOIS JO) [ENUBYY BNPBJ0I U BIIOILID 868§ ,

(s4y) ekip,(1yny) juixew = 10108} pEO}

094 (N7 66 01:0 100 ¥i'0 G2 690 ebalers
Ly 0e 6 0 0 600 2C VO uejpew
62 62 62 62 62 62 62 62 Junod
Wii0js-uou 0 ¥00 91 €0  86/bHL
wiojsiepunyl  S3AdN 0 Al IE0__ 86/91/8
uio)siepunty  uuojs-uou €1 61 0 91’0 0Z 610 B86/81/68
s3adN  I§Belize ()} [E 0N b0 86/¥2/6
wio)s esualuy ‘oys  SIAIN 6L Sl 0 ¥0 86/c/0}
S3adN ¥} £ 0 ¥9'0  96/L2/0)
‘085400 Jy/u 6¥°0 B 80 ‘uuois esueluj Alea  s3AJN  |BiANEARES) 0 291 86/El)
YNGS 'INGS 'esas @ 13m  S3AdN LY e i€ 500 0 860  86/LM/1L
S30dN €I € €L 0 0 ye'ZT 866411
ZNQS o) ssedAq uopels dund  uuo)s-iov 9 €0 820 86/G2/LL
uLI0)s-uoy 0C 6 0 0 ¥1'0  86/04/21
uiso)s-uou ¥l €e 200 0 11’0 86/2472)
jueae Bupjep Aemun) g mous  SIAJN ki (EQuERl 0 0 61'L  8e/veR:
S$3QdN N > - ¥S 0 0 2 120 666/}
(€£SQS) HAM + ¥NQS ‘INAS '€SaS @ 13m  S3AdN Ge <8 0 0 810 2 L0V  6B/ELL
v30S @ 13M  S3AdN 60 [£4 S6°0 10°0 600 82 2ZV0  66/0Z/1
(pejejos soueueuiBw) ssedAq ZNAS  S3AdN 4 €€ 200 0 10 €€ BVl 66/8Z/1
$30dN Vi T3 19°0 ] 100 61 620 86/ER
S30dN ST 65 0 0 800 82 SK0  66/SLT
S30dN 80 0z SE0 100 800 2€ 90 66/84/2
y30Ss @ 13M  S3AIN €} ¥o 6 ¥0'0 20°0 yL0 ¥ 950  66/2ZIZ
S3adN 8 o 96 0 0 G00 SF 8C0  66/8/€
S30dN 0§ ot V) 0 0 100 €2 €680 682LE
sejjyuow ¢ INGS 'v3QS ® 13M  S3adN  2¢€ L'l oy SL0 0 800 6L 820 66/¥C/E
s3adN 9} (N1 0z 600 0 100 6 20  66/L2/€
sejdwes [gnuue  S3AdN L'V €€ 6L 0 0 900 22 SO0  66ILS
Auo | NQS 1€ 8064} 02IN0S R |JM  ulo)S-uou o'y 1z 0 0 0 800 0L #10  66/LLIS
o S3adN  ¢'1 07 8y 0 0 €00 8¢ 0  66/02/9
}SB0810) LBy Ujes elow o) onp Ao sqeiB  SAAdIN __G'E y0 1]} 80°0 £0°0 GE'0 ¥Z 2L’} 66/vZ/9
jueunuod ,8dAyjuene 1008}  shep N ‘u) u) 4y ‘uj ejepuno)s
peoj . queip ‘juelip ‘quesygy ‘ueiypz ‘Wi np ‘ydep
Xews

6661 OUN[-g66} AINf pajduies suiiols Jo kiewuing

sunos

AR 042918



19098-89 Rainfall at Sea-Tac Airport

AR 04291g

1998-99 Daily Rainfall -
[cav Jul-98 Aug-98 Sep-98 Oct-88 Nov-08  Dec-98 Jan-89 Feo-8¢ Mar-9¢  Apr-9¢ Mav-Q% JJT‘-Q'.:
' 1 0 0 0 008 _ 0.08 0.69 0 041 c.32 e 0.0 <
2 0.02 0 0 0.01 0.05 0.2 0 0.27 C.12 2.14 C.2 2
3 0.09 0 0 035 0.16 0 0 027 6.2 12 0.18 T
4. 0.06 0: 0 0. 1.5: 0.01 0. 0.04 T0.08 0.05 ¢ c.0g
5 0: 0} 0: 0: 0.08 0.1 0| 0.12 0 0.01 0
6 0 0! 0 0. 0! 0! 0.12 0.48 0 0 0. c
7! 0: 0! 0 0 0! 0.34! 10.01 0.52. 0: 0.1 0.19 0.08
8. 0: 0 0 - 0.54 0.02 0.02' 0: 0.26 -0.27 0.04 0 0.01
9: 0! 0: o/ -0.4! -0.06" 0! 0.14 0.01 0 0 0.08
10 0.02 0 o/ 0.098/ 0.03 0.16! 0.01: 0 0.08 0 0
11___0.04 0. 0 0 022 0981 0: 0 0 O pER=049 0
12 0 0! 0o 0.7 068 0.96! 0.011" 0: 0.67: 0.02 0.2 0
13 0 0 0 028 0.31 1.02 0.26 0.26 0.56 0 0.04 0
14 G5; 0 0 041 0.45 0 0.82 0 0.21 0 0 0
15.  0.11 0.14- 0. 0 022 0.02' 0.25. 0.03 0.06: 0 0 0
16" 0 0.20 0 0 0.08! 0 0.16 0.3 [¢] 0 0.06
17 0 0 0.02: 0.14 0 | 0.81: 0.07 0.02 0 0.65 0
18 0 O 0 0 0 0.65 0.54 0.02 0 0.04 _ 0.02
19 0 0 0 0 0.5 0 0.45 0.08 0 0.21 0 0
20! 0 i 0 0] - 13i 0 048 0.02: 0 0.16: 0 0.19
21 0 0 0 0 ~0.78] 0 019 0.03° 0.1 0 o] 0.08
22 [} 0! 0 0 015! 0l 0.44 0.44. 0.15 0 1] 0.05
231 0 0.01 0 0 0.22; 0 0.18! 0.61 0 0 0 1.27
24| 0: 0 0.10. 0:.03. 049! 043 0: 0.74. 0.27 0 0.11 0.02
25! ] 0! 046 0.01 1.061 [ 0.01] 0.08 0.18 0 0
26: 0: 0! 0! D; 0.58 0.07: 002 m 0.02: 0.01 0 0
271 0: 0! 0] 0.55] 0.04 1.53! 0.38! 0.85i 0.04! 0.27 0 0
28 0 0 0 0 0.05: 0.11: 0.78: 0.47 0.26 0 0 0.04
29! 0 0 0i 0: 0.35: 0.97 0.16: 0.17 0 0 0.02
30: 0.01 0 0: 0 0.25: 0 0.2 0 0.09 0 0.01
31 0 0 0.19 ) 0.18 0.37 0:
daily max 0.11 0.2 0.46 0.7 2.96 1.53 0.82 0.85 0.67 0.27 0.65 1.27
total 0.4| 0.35/ 0.72| 3.48] 11.61 8.89 6.84 6.85 3.66 1.48 2.10 1.85
% avg” 27% 46% 63%| 185%! 359% 152% 115% 127% 92% 42% 90% 109%
ytd 0.4 0.75 147 4.95| 16.56 25.45 32.29 39.14 42.8 44.28 46.38| 48.23
%avg'] 27%| 33%| 43%|  94% 185% 177% 158% 152% 144% 133% 130%| 129%
avg” 15/ 0.76] 1.14] 188 3.23 5.83 5.97 5.38 3.99 3.54 2.33 1.7
avg cum* 15| 226} .34 528j 851 14.34 20.311 25.69 29.68| 3322 35.55| 3725
# "storms” 0o 1 1 4 4 1 6 6 .4 2 2 1
# sampled 0 g4 2 3 _1 4 -4 4 0 1 1
month max | __3.82] _2.39] 4.50] 595] 8.95] 10.71] 11.85] 12.82 9.11 8.4 6.53] 476
montn min* 013] T j 0 01 - T 0.31 0.74 1.37 0.58 0.35 057 0.33 0.12
*Source: National Weather Service (htth/161 55.224. 1/smmvd|matelsearch html)
32 possibie "storm” events
22 Sampled events in bold in table. Totals are for 24-hr period and not necessarily an entire “event”
6 [ R e RO A G TSSO sl
Nov 98 total is new monthiy max record (previous 10. 71)
99AppendixA rainfall 48 11/17/99
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1998-89 Rainfall at Sea-Tac Airport
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1998-89 Rainfall at Sea-Tac Airpor:
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1998-99 Rainfall at Sea-Tac Airport
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1898-39 WET Testing Sample Data

| | concentration. mafl |
depthyep raln _dusr maxint 48hr ssdryant] pH 783  Tub BOD NH3 Sudf glycols TRCu TRPb TRZn Dcu DPb DZn Hard cond ..!l

080 098 62 016 006 31 756 22 agi‘ s 0025 00012 0127 0021 0001 0.049

94% 80%

23% 81% 100% 08379 083 039
085 107 22 016 0 o5 [X) 7 02§ N 0.8 HdrAa 0020 0001 0034 0014 0001 0027 2 mo_ 100 .8—
67% 708% So ) 0% 271% 77% 0.7085 nla 0.70 —
aversge 7.1 15 12 2 . . X . [T] 100

16
SDN4  Hislorical dala (7/04-6/08)  max 21 2 34 0081 0003 0.127

2 0015 0001 0014
2 0035 0001 0.025

comments

1. SDE4 Jan 20, 1990 sample: _-e!.io:_og.oz was 48-tv insteed of 98-ty

2. July 2, 1999 samples: control (alled ol 72.5% survival (criterion Is >00%)

3. July 2, 1969 SDN1 sample: insuffclont # of orgaisna to start daphnid les!.

4

May 11, 1009 SON1 -wav_e_nxoa.o:o.:ooeogﬁtu-:g.gvo& not lo explichly salisfy permit condition S$10

EMOTHICMIET S Jait 12 DS w..,.m_mmm . ) iy

Kicheo Wa vipe ot foraige cidiion fof survivl | “ sﬁ,r .E_:_:__:__, il
noles

1. pH, ammonla, hardness, and conduclivity measured al Paramelrix loxicology lab

2. Dissolvad metala not routinely analyzed, therefore, no summary siatislics provided

3. Summary stalistics for each outfall arq relative timmed data set July 1994 #hrough June 30, 18989
X ZaoSE.mcz:.o.B.:.cv station located in manhole SDN1-22

8. Ammonla values <1 analyzed at Aqualic Ressarch unfass shown 8s shaded In table

89AppendixD WE 1 data 110 11709
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1998-99 Field Blanks concentration, mg/l)
type date sample ID event TPH-Dx Fecals (MITSS Turb BODS P.mno_u Cu Pb In comments
{rand grab | 12/26/96]SDS3 FIELD BLANK 123096 " 0.32]<4.00 }<10.0 : . |field QC blank
rand grab 1/16/97|SDS2 011797 BLANK NPDES 2[<0.6 0.13]<4.0 .|]<100 - . T ] |field QC blank |
rand grab | 3/5/87|EY 030687 Bl ANK1 NPDES <05 4 i “|field QC biank |
_ rand grab 10/28/97|SDS1 102897 BLANK NPDES 13j<0.5- | 0.21j<4.0 |[<4.0 0.006]<0.001 0.0186]field DO blank
rand grab 12/15/97|SDN3 121697 BLANK INPDES <2] 1.3] 0.46]<4 <4.0 0.0048]<0.001 | 0.013[fleld QC blank | zgr
|rand grab 4/23/98]SDN1 042398 BLANK NPDES <0.15 2|<0.25 0.1]<4.00 |<4.0 0.0047]<0.001 }<0.005 _ao_a QC bilank |
_S.a grab 11/12/98|SDE2-46 111298 BLANK  [nonstorm <0.002 |<0.002 | 0.013|field QC blank
11/12/98)SDE4-42 111298 Inonstorm '0.006]<0.002 | 0.038}fleld QC blank
11/12/98|SDE4-42 111298 DUPE Inonstorm 1 0.0045}<0.002 | '0.038]field QC blank
rand Ew! 11/12/98]SDE4-47 1112908 BLANK  |nonstorm <0.002 |<0.002 | 0.019]fleld QC blank
Jrand grab 1/15/99]SDN1 01 deEz_IW ) <0.15 <2]<0.5 0.25]<4.0 ~ {<0.002 ]<0.002 <0.005 [field QC blank
lrand grab 1/15/991SDN4 011699 BLANK ) <0.15 <2{<0.5 | 0.27]<4.0 [<4.0 - |<0.002 [<0.002 | '0.006]fleld QC blank
—B:nr '1/116/99]1SDS3 011599 BLANK <0.15 2 1.5] 0.75[<4.0 |<4.0 <0.002 ]<0.002 |<0.005 lfield QC blank
Jrand grab 3/8/99|SDS3 030999 BL ANK NPDES <. u 0.25 A 0 4.38] 0.0082]<0.002 PSm_aoE QC blank
Max <0.15 13 1.5 075 0 438 0.008 0.000 0.038
count >MDL 0 4 3 n/a 0 1 6 0 c—
tolal # blanksj 4 7 9 9 9 8 11 11 11

99AppendixE QC 114 1117199
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18 s * s - s * s S "W
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H.Cargyo 2
8= wm:i_e_ W + = sample plus WET M = visited for set up or for mainienance = Information from log book
N.A. = sampled but not analyzed |8 = blank taken P = bypass occurred; no sample due to low water levell(deN)= info from de-icing notes
Obserations: 1 | | ] * = info from chain of custody
1. 10/27/98: SDS3 - suspended sclids (3) and turbidity (3), sample results TSS = 95, Turbidity = 64
2 11/4/98. SDW3- suspended solids (5) and tbidity (5) in grab sample | 1
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W2 w%xxm%%mm

M (doN) S* Is twwis ~wws- S * M (deN) [m (deN)
M (deN) | M (deN) |M (deN)
S ¢
M_(deN) s * M_(deN) |M .._.B_‘
M (deN) s *wwl|s* i8°* , S * _|M_(deN) |M (deN)
P s N -
s * s +w B - _ s * 5
s *
S * s *
M_(N) . —
S= Sample} W + = sample plus WET M = visited for set up or for maintenance N)= Information from log book
_z A. = sampled bul nol analyzed |B = blank taken P = bypass occurred; no sample due to low water leveli(deN)= info frorn %-.ow:m notes
{Observations: | | | | | | * = info from chain of custody
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S= Sample

mewzw__ozm

<
v/ 8/ 8/ 8/ 8/ 8/ F/ /&g /8 /4 g
F/ &/ /s /8 / s/ 2/ &/ 8 s/ /& 3
VAR R R R NENENENENENENE °
s LI U n_m , <
M_(N M_(N) M_N
s - M N M N S *
. L] —
s v M) MM wop Mo s Imopy |
S * M_(N) M "‘E S *
S * M N § *
M_N) M_(N _
s * M_(N)
. MmN
m. * W+ M N
M (N M (N |IM N ™
M_(N) M_(N ,
W+ = am:.e_m plus WET M = visited for set up or for maintenance = Information from E _.oox
NA.= mm:._,._oa but not n:o_ﬁma B = blank taken P= bypass occurred; no sample due :. _oi water _sa_ deN)= info from de-icing notes
] ] | | | | " I*=info from chain of custody
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