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1 EXECUTIVE SUMMARY

This Annual Stormwater Monitoring Report has been prepared pursuant to
Special Condition S2.E of the NPDES permit for the Port of Seattle's Seattie-
Tacoma International Airport (STIA). This report covers required stormwater
sampling for the 14 outfalls listed in permit condition S2.B. The Port took a total
of 61 grab and 59 composite stormwater samples from a total of 22 storm events
in the past year, bringing the 7-year totals to over 400 samples and 168 storm
events. The Port complied with all sampling and reporting requirements in the
NPDES permit.

In summary, STIA stormwater quality, especially airfield runoff, continues to have
constituent concentrations lower than those reported in comparable regional
studies. Results continue to demonstrate that most constituent concentrations in
STIA airfield outfall discharges are much lower than those from the landside
outfalls. This difference is most likely due to higher vehicular use in the landside
areas and a higher degree of biofiltration present in the airfield subbasins.
Nonetheless, overall STIA results are generally lower than results from other

studies for roadways and commercial areas.

The Port is continuing to investigate management options for the zinc in runoff
associated with two cargo buildings with galvanized metal rooftops. This work is
a follow up to whole effluent toxicity (WET) testing findings reported in 2000.
Recent work has focused on stormwater treatment alternatives where several
media have been tested in controlled laboratory experiments, including
commercially available CSF® deciduous leaf compost produced by Stormwater
Management (Portland OR) and specially modified soybean hulls developed by
the U.S. Department of Agriculture. Both the leaf compost and the soybean hulls
are agricultural waste products that can be recycled as water-treatment media.
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Current implementation concepts may include deploying the media in
commercially available Stormfilter™ cartridges in below-grade, pre-cast vaults: or
in cartridges adapted for above-grade downspouts. These options amount to a
new stormwater BMP option that appears more cost-effective than re-roofing or
painting to eliminate zinc sources. Future onsite studies may include long-term
performance monitoring and an evaluation of the costs for operation and

maintenance.

A fecal coliform source tracing study corroborated previous work, demonstrating
an absence of cross connections for sanitary sewage with STIA storm drainage.
Baseflow in the several outfalls tested was often absent, and when present had
low to non-detectable fecal coliforms with no indications of human sources. The
study used the microbial source tracing (MST) technique developed at the
University of Washington. The MST method isolates E. coli bacteria DNA in the
samples and compares it to isolates from specific sources aiready characterized
in the regional database and several site-specific sources characterized in the
study. The Port issued a separate report for this study (Herrera, 2001).

The SDE4 discharges that formed the impetus for this study have exhibited
sporadically elevated fecal coliform levels that the study indicated were
associated primarily with animal wastes, principally nuisance bird populations
(e.g. pigeons). This study also showed that fecal coliform sources, notably some
attributable to humans, were present in runoff and baseflows upgradient from
STIA (Bow Lake), even in sampies with low fecal coliform concentrations.
Human sources found in airport runoff were limited to isolated samples from
SDE4 and SDS3 runoff, where many samples had low fecal coliform
concentrations. Aircraft lavatory wastewater-specific sources were implicated in
less than 10% of all SDS3 sampies and none of the SDE4 samples. Because
the data suggest these human sources may be associated with aircraft lavatory
waste transfer operations, the Port will continue to investigate this issue.
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The Port removed a potential source of glycols and other constituents in SDS1
runoff by re-routing a portion of the SDS1 drainage to the industrial waste system
(IWS) in September 2000. Several samples and observations in the past year
showed that glycols were at much lower concentrations than in past years. Prior
to the re-routing, there were episodic indications of certain constituents (glycols
and soaps) associated with aircraft and ground service equipment (GSE)
servicing near the South Satellite. This BMP is a direct result of the stormwater

monitoring program.

In the past year, two short periods of winter weather in February 2001 triggered
runway and other ground surface deicing at STIA. Glycol and BODs
concentrations were similar to winter weather sampling in past years. According
to the Port's SWPPP, the six to eight inches of snowfall from the second event
was plowed and moved to the snow storage areas (BMPs), where snowmelt
drains to the IWS.

According to the provisions of the recently issued Water Quality Certification (401
permit) for the Master Plan Update, the Port will be developing a workplan to
assess and develop appropriate site-specific water quality indicators. This work
will determine the appropriate monitoring locations and water quality measures
that best relate airport runoff to the local receiving streams (Miller, Walker and
Des Moines Creeks). The Port plans to work with Ecology in developing this plan
in the near future. Also, the Port will be submitting NPDES permit renewal
application materials by the end of 2001.
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2 INTRODUCTION

The STIA stormwater monitoring program has been in place since 1993 pursuant
to the National Pollutanf Discharge Elimination System (NPDES) permit. The
first permit was issued June 30, 1994, and was renewed and reissued on
February 2, 1998, becoming effective March 1, 1998 (permit number WA-
002465-1.) In early 1999, a major permit modification issued by Ecology reduced
sampling frequency based upon a permit appeal settiement (WDOE 1999.) A
second major modification was issued in mid 2001, though it did not change any
of the routine (non-construction) stormwater monitoring requirements. The Port
will begin the next permit renewal process this year where the application is due
by December 31%.°

The Port conducts the required monitoring activities according to the specific
guidelines and criteria of the Ecology-approved Procedure Manual for
Stormwater Monitoring (POS 1999a). This report summarizes and discusses
results from the seventh year of sampling conducted in the 12-month period July
2000 through June 2001, 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 unrelated to DMR reporting. The Port has previously submitted
six Annual Reports (POS 1995, 1996a, 1997a, 1998a, 1999b, 2000a). The
Annual Stormwater Monitoring Reports and associated DMRs do not apply to
construction or IWTP monitoring.

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
International 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

5
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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 learned 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, Special Condition S2B of the permit requires that: "The pemmittee
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 (galions per minute), and the total flow
from the rain event (gallons). The permittee shall also include a monthly
summary of daily rainfall...” All of the information required under Special
Condition S2B appears in Appendix A.
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3 BACKGROUND

3.1 Sea-Tac International Airport

Seattle-Tacoma Intemational Airport (STIA) lies about mid-way between the
cities of Seattle and Tacoma, Washington. The airport was built in the 1940s and

' has expanded throughout the years to become the 18" busiest airport in the U.S.
The highly urbanized cities of SeaTac, Des Moines, and Burien surround the
airport.

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 to a City of
SeaTac system. Together, these 14 outfalls drain a total area of about 970 acres
of which about 56% are impervious surfaces. Only 17% of this total area (165
acres) drains to Miller Creek, while the remainiﬁg area of about 800 acres drains
to Des Moines Creek. An area of about 370 acres, mostly the impervious

- surfaces of terminal gate and ramp areas, drains to the Industrial Waste System
(IWS) and the Industrial Waste Treatment Plant (IWTP.) Three large lagoons
detain and equalize runoff flowing to the IWTP, which removes suspended solids
and petroleum products using the dissolved air flotation process. The IWTP
discharges directly to Puget Sound via a separate outfall that combines with the
Midway sewage treatment plant. IWTP (and construction project) monitoring
results are not included in nor required to be addressed in this report.

The Port has determined future stormwater management needs in the
Comprehensive Stormwater Management plan (CSMP), which is part of the
Master Plan Update (MPU). Issues addressed in this plan include retrofitting
existing development to meet state and iocal guidelines for stormwater quantity
and quality BMPs (Parametrix, 2001). The CSMP has been approved and
adopted for implementation by the Port's Water Quality Certification (401 permit)
for the MPU.
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3.2 STIA Storm Drainage Subbasins

The NPDES permit refers to outfalls by number; however, this report refers to
subbasins and their outfalls by location names (see Table 1). The Port codes
STIA storm drainage subbasin names according to location, for example, “SDS1”
means “storm drain south number 1". In addition, 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 were

renamed and renumbered in 1999, though physical monitoring locations have not
been moved. Drainage area estimates are included in Appendix A. Figure 1
shows the individual stormwater drainage subbasins and the STIA stormwater

management boundaries.

STIA stormwater subbasins fall into the geﬁeral catégories listed in Table 1.
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. Previous reports showed that concentrations of TPH,
TSS and other constituents were different for the landside and airfield categories
(POS 1996a, 1997a.)

Outfalls SDS3, SDS4, SDN3, and SDN4 drain the principal subbasins of the
airfield. These four outfalls drain a total of 626 acres (45% impervious) of the
Aircraft Movement Area (AMA), which includes the airport runways, taxiways,
and other open space of the “airfield.” 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 System (IWS) via
two pump stations constructed as BMPs in 1997.

Four subbasins (SDE4, SDN1, EY, and TY) compose the 165 acres (about two-
thirds impervious) of “landside” areas of the airport, primarily draining public
roads, parking, passenger vehicle areas and rooftops. SDE4 alone comprises

8
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about 149 acres, or 90% of this total landside area drainage. 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 on the landside of the airport are the predominant impervious areas
of SDE4.

Table 1 Nomenclature for Outfalls listed in NPDES Permit Condition S2B

Outfall # Port Category Creek Proximity to receiving water
Name
002 SDE4 landside Des Moines Combines w/Bow Lake & City flows
before dayiighting in East Branch

003 SDSt none Des Moines Direct outfall to East Branch

004 SDS2 none Des Moines | Flows through swale, NW Ponds then
' into W. Branch

005 SDS3 airfield Des Moines | Fiows through swale, NW Ponds then

intn W_Rranch
006 SDN1 landside Miller Fiows through 1000+ naturai channel
and Lake Reba detention Pond

007 SDN2 | Drains to IWS' Milier Same as SDN1

008 SDN3 airfield Miller Same as SDN1

009 SDS4 airfieid Des Moines Direct outfall near confluence of East

- and West Branches
010 SDs7¢ none Des Moines Combines w/City streets commercial
' area, via swale & NW Ponds

011 SDN4 airfield Milier Same as SDN1

012 EY landside Gilliam Via City drains to stream

013 TY landside Gilliam Via City drains to stream

014 SDS6* none Des Moines Same as SDS7

015 SDSs5* none Des Moines Same as SDS7

Table notes:

1. Two pump stations divert all runoff from the former SDN2 subbasin to the IWS. Discharges to
SDN2 only occur when rainfall intensity exceeds the 0.20 inches per hour design for these pump
stations. These two pump stations were constructed in 1997 as SWPPP BMPs.

2. Outfalls 010, 014 and 015 were previously named “SDW3", “B” and “D", respectively
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in earlier reports, the SDS1 subbasin was included in the “terminal” category,
which is no longer appropriate. Several stormwater BMPs undertaken in 1996-

* 97, and 2000 have removed all known ramp areas from SDS1 (the only
“industrial activity” in SDS1 was the total of about 2.5 acres removed from SDS1
that was associated with aircraft ramp areas near the B-Concourse and South
Satellite). Other BMPs disconnected ramp areas that occasionally drained to
SDS1 when intense rainfall surcharged certain structures. As a result, SDS1
now drains only three hangar rooftops (about 8 acres), employee parking (about
5 acres), and no ramp areas. The added employee parking areas for the new
Northwest Airlines hangar have detention vaults for the runoff. In addition,
expanded drainage from South 188th Street was added to SDS1 in 1998-99,
adding about 1 acre of offsite (non-Port) area to the total SDS1 area.! Four other
outfalls (SDS2, SDS5, SDS6 and SDS7) drain a total of about 110 acres, mostly
open spaces (about 11% impervious) in the southwestern 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 in-pipe,
substantially upstream from the final discharge point where the outfall actually
“daylights”. Runoff contributions from other, non-STIA sources that are outside
the Port's jurisdiction enter these storm drains and therefore necessitate
monitoring at the first location, often a manhole, upstream of the majority of
offsite inputs. Table 2 lists these offsite influences. However, offsite runoff is
inextricable for sampling stations for SDE4, SDS1, SDS2, and SDS3.

' in 1998-99 the City of SeaTac added drainage area to SDS1 through the widening of about 800 linear feet of S. 188th
Street, adding curb.v 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 smaller portion
of this public roadway that is outside the Port's junsdiction.

10
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Considering that the offsite area for outfalls SDS1 and SDS2 is primarily
roadways, the runoff contributed by non-Port entities is substantial and may

influence the Port's monitoring results.

To remove biases from highway SR518 runoff, in 1997 the sampling location for
SDN1 was moved upstream to its current location. Therefore, outfall SON1 has
two datasets, one for the period prior to January 1997 that includes results
influenced by SR518 runoff, and the other for the “SDN1up” location (more-
representative of Port property) for the ensuing period. Past reports have shown
how the SR518 runoff biased the Port's sampling results upward (POS 2000a,
1998a).

It is important to note that because of their distance from receiving waters,

certain current sampling locations do not integréte all possible factors that coulid
influence water quality prior to discharging to the streams. Only two of STIA's
current outfalls (SDS1 and SDS4) discharge directly to the receiving waters.
These two outfalls are sampled at these “daylight”, or end-of-pipe locations.

In contrast, because of factors in addition to those mentioned above, all other
outfalls are sampled at points well removed from the biotic community (see Table
1). As a result, the sampling results do not refiect the complex interactions with
chémical, physical, and biological elements that can enhance water quality prior
to where STIA stormwater actually enters receiving waters.

For example, drainage from all four Miller Creek outfalls (SDN1, SDN2, SDN3,
and SDN4) passes through additional piping and surface conveyance, and then
passes through Lake Reba prior to entering Miller Creek. Lake Reba?is a

? Lake Reba, sometimes referred to as “littie Lake Reba" is the perennial pool (with severat feet of live storage) that
receives runoff from the airport and other areas. The Lake Reba facility was built by the Port in 1973, is adjacent to Miller
Creek and drains to this creek via an outlet control structure that was renovated in 1998. Lake Reba lies within the
footpnnt of the larger Miller Creek Detention Facility (MCDF), which is an instream detention tacility (built by King County

11
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constructed stormwater detention pond that also serves a water quality function
(WDOE 1997). The potential influences of these important factors are not
accounted for in the current sampling scheme required by the permit. These
issues should be addressed in the NPDES permit renewal.

According to the provisions of the recently issued Water Quality Certification for
the Master Plan Update (“401” permit number 1996-4-0235 (amended-1) dated
9/21/01), the Port will be developing a workplan to assess and develop
appropriate site-specific water quality indicators. This work will determine the
appropriate monitoring locations and water quality measures that best relate
airport runoff to the local receiving streams (Miller, Walker and Des Moines
Creeks). The Port plans to work with Ecology in developing this plan in the near

future.

3.4 Storm sampling procedures and analytes

The Port's Procedure Manual for Stormwater Monitoring (POS 1999a) 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, constituent analytes, methods, and
detection limits. The Port reports data on DMRs only where results from storms
and samples meet representativeness criteria of the manual. In addition to data
provided in the DMRs, results from samples not meeting these criteria or those
taken for other purposes are also included in this report. Using automatic
samplers, the Port generally takes a grab sample then a flow-weighted
composite sample during rainsforms of 0.20 inches or greater that are preceded
by less than 0.1inch of rainfall in the previous 24 hours.

in 1992) that does not have an associated permanent pool (no dead storage). Under high flow conditions, the backwaters
formed by the live storage of the MCDF (the ultimate footprint) may inundate Lake Reba.

12
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Table 2 Offsite Influences Affecting STIA Monitoring Locations'

Outfall Total Area | Offsite Area Percent
2 Comment
(manhole) (ac) (ac) Offsite
SDE4 Offsite area of SR99, may be greater than
149 0.6 <1%,
(SDE4-65) 0.6 acre
SDS1 Offsite area of S. 188th St. includes area
14.4 0.85 6% L
(outfall) added by City in Fall 1998
SDS2 Offsite 16th Ave S., S. 188th St, and
13.2 2.9+ >21%
(outfalil) possible non-Port commercial area.
SDS3 .
462 3 <1% Approximate offsite area of S. 188th St.
{outfall)
SDN1 Former SDN1 location includes public road
(SDN1-56) 24+ 9.9+ >40% runoft. Runoff from add'l 49 ac non-POS
area enters below,prior to entering L. Reba
SDN1up Air Cargo Road is about 50% of SDN1
13.8 0 0%
(SDN1-41) area.
Tabie notes

1. All area estimates are as of SQpiombor 2001 and subject to change.
2. Though manhole number designations were changed in 1999, sampling locations remained the same as in previous

years.
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Table 3 Analytes, Methods and Detection Limits

Applicable Subbasins/Outfalis

SDE4, SDS1, SDS2,
Detection
othod® | 1 'i";'m_ SDS3, | EY,TY, | SDS1, | SDN3, SDS4,
Analyte ethe mtMOL) | Spn1, | sbnz | sonz | soss, soss,
mg/l SDN4 sDS7
pH® 150.1 0.1 X X X X
FOG (Ofl and ’
Grease) 413.1 1.0 ) N N (N
418.1
TPH (IR) 4o 1.0 f ) (f) (f
mo
NWTPH-
TPH (GC) 0.15 X X X X
Dx:
Fecal coliforms
(MPN) 9221 E 2 X n/a nla X
TSS (total 1602 0.5
suspended solids) ’ ' X X X X
Turbidity 180.1 0.1 X n/a X X
BODs 405.1 X n/a X n/a
Total Glycois' GC FID X n/a X X
Total Recoverable Cu: 2 g/
copper, lead, zincw) 200 Pb: 2 pg/l X nia n/a nla
Zn: 5 pg/t

(a) Method refers to EPA-600/4-79-020, March 1979. Fecal coliform method refers to 18th edition of Stardard

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} Analyzed by Gas Chromatograph, Flame tonization Detector. MDL is 2 mg/l each for propylene and ethyiene

gycols.

(d) Lead and copper by atomic absorption (AA) furnace, zinc by ICP.
(e} pH is not required by permit, but is used as a reference parameter
(N FOG and TPH (IR) methods replaced by NWTPH-Dx March 1, 1998.
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4 SAMPLING RESULTS

4.1 General

This chapter presents and discusses data separately for results from grab
samples, composite samples, and deicing event (glycol) samples. These types
of sampleé employ differeni protocols that represent different temporal periods of
the particular stormwater discharge event (i.e., grab sampies versus composite
samples) and should be evaluated separately.

The required hydraulic and hydrologic data are included in Appendix A. Samples
were validated according to the representativeness criteria described in the
Port's Procedure Manual for Stormwater Monitoring (Port 1999a). Appendix B
tabulates and summarizes analytical results for each outfali. Data previously
submitted to Ecology in the monthly DMRs represent samples collected strictly
from those storms and sampling routines that fully met the criteria of the
Procedure Manual. In addition to this DMR data, this report summarizes all other
data collected at the storm drain outfalis covered under condition S2B of the
NPDES permit (Tabie 1).

4.2 Data Presentation Methods

Because the NPDES permit does not spec‘ify discharge limits for stormwater, this
report compares the Port's data to others' stormwater data listed as reference
comparators in Table 4. Most reference comparators discussed in this report
were the lowest results from two City of Bellevue studies. These comprehensive,
local studies had similar sampling protocols to the Port's. However, the samples
in the 1995 Bellevue study were taken at instream stations and therefore reflect
stormflows in receiving waters, as opposed to direct outfall discharges.

Nonetheless, contrasting STIA outfall discharges to this instream comparator
results in more conservative conclusions. This report uses the Portland NPDES
data for copper because it better represents commercial and industrial outfall

17
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discharges before mixing with receiving waters. Again, the reader should
consider the nature of the STIA sampling locations discussed in Section 3.3.

‘Comparator data and outfall sampling results appear on box plots that illustrate
the central tendency, spread, and skew of the stormwater data (Figures 2
through 9). 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, the interquartile range (central 50 percent) of the data fall within
values highlighted by the box. SPSS software was used to generate the box
plots (SPSS 1999).

When summarizing data to compare typical values, outliers usually represent
unusual conditions or anomalies, atypical of what could be expected under usual
circumstances given historical data. In a box plot, the “whiskers” show the
largest values that are not considered outliers. SPSS box plots show two types of
outliers: those more than 1.5 box-lengths from the 75th percentile plotted with the
symbol “0”, and those more than 3.0 boxlengths with a star symbol (“*"). In most
cases, the boxplots show the outliers, but in some cases the scales selected
prevent plotting all outliers. Outliers have also been defined as those values in a
particular outfall's data set that are more.than 3 standard deviations from the
mean (99.7% of the data fall within this range by definition in a normal
distribution). All data are tabulated in Appendix B and C.

4.3 Storm events sampled

Consistent with permit requirements, the 2000-2001 sampling season began on
July 1, 2000 and ended June 30, 2001. During this 12-month period, about 25
inches of rain fell at STIA, which is about13 inches (35%) below the 60+ year
average and very different than the past two seasons, especially the 1998-99
period, inﬂuenced by the very wet La Nina weather pattern. See Figure 2.
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In the 12 months ending June 2001, the Port sampled 22 rainfall events. Rainfall
during these events ranged from 0.23 to 1.28 inches. Dry weather preceding
these events averaged 4 days, with 2 minimum of about one day to a maximum
of nearly one-month (8/18/00 event). Appendix A summarizes déily rainfall and
storms sampled.
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In the past year's sample events there was a single summer storm event
(8/18/00) that produced higher than typical constituent concentrations at one
outfall (copper at SDS3, see Section 4.5.3). In previous years, thunderstorms or
other periods of intense rainfall after protracted dry periods of a month or more
caused elevated levels of certain constituents (POS 1999b). These
meteorological factors resulted in the unusual combination of a lengthy
accumulation period and high scour from the intense rainfall. Pattemns like these
have been most evident in the late summer and early fall months, particularly in
1998. The 3 highest copper resuits for SDS3 were from storms sampled in the
month of August (8/2/96, 8/16/98 and 8/18/00). These factors are important to
take into account when considering how representative a particular sample resuit

is given the naturaily occurring, and perhaps infrequent seasonal influences.

Monthly Rainfall at STIA
(National Weather Service)

total rainfalt, in.
cumulative rainfall, in.

Jul- Aug- Sep- Oct- Now Dec- Jan- Feb- Mar- Apr- May Jun- .
00 00 00 00 00 OO0 01 01 01 01 01 O1

Figure 2 Rainfall Summary
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4.4 Grab Sample Results

The following discussion includes results from 61 grab samples collected in the
past year, bringing the 7-year total to 431 total grab samples. Grab samples are
analyzed only for TPH and fecal coliform bacteria per current permit
requirements. Previous versions of the permit required FOG. and TPH analysis
by methods now outdated (413.1 and 418.1, respectively). Both of these
parameters were replaced by NWTPH-Dx by the permit revision of February,
1998, though historical data for FOG and TPH are included in Appendix B.

4.4.1 Total Petroleum Hydrocarbons (TPH)

The results from the current year presented in Figure 2 continue to demonstrate
that concentrations of petroleum-type constituents in STIA stormwater are
consistently less than in stormwater from other urban areas. The overall results

indicate the following:

e STIA stormwater ‘overall continues to have less petroieum-type constituents
than typical urban runoff. During the past 4 years, with a median of 0.26 mg/I,
more than 95 percent of the 220 STIA results were less than the Believue,
1995 median (instream samples) of 3.7 milligrams per liter (mg/1). Only two of
61 samples in the past year exceeded the Bellevue median. On the whole,
TPH was not detected in 79 (36%) of a total of 220 samples taken since
March 1998.

e Airfield stormwater (SDS3, SDS4, SDN3, and SDN4) continues to contain far
less TPH than runoff from the landside subbasins (SDE4, SDN1,and TY.) To
date, median airfield TPH is 0.08 mg/l compared to the 1.1 to 2.4 mg/l median
levels for the landside outfalls. TPH was not detected in 63 (72%) of the 88
airfield outfall samples in the past four years. All but two TPH results from
these 88 airfield outfall samples were less than 0.5 mg/l, which is one half the
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detection limit of the previous TPH (IR) method of 1.0 mg/l. Current resuits

are similar to these overall patterns.

e New maxima occurred at two airfield outfalls in the May 14, 2001 storm
| samples (2.75 and 1.59 at SDS3 and SDN4, respectively). See Figure 3.

Interestingly, ffom this same event, TPH results for both landside outfall
samples (SDE4 and SDN1) were non-detectable. Typically, the situation for
these pairs of outfalis is opposite: landside outfall TPH>>airfield TPH, as
explained above. Relative to the extensive sampling history for their
respective outfalls, the results for SDS3 and SDN4 samples are anomalies,
pronounced statistical outliers according to both definitions (SPSS and +3
Standard deviations). Instead, the SDS3 and SDN4 TPH results for the
5/14/01 event would be more typical of SDE4 and SDN1, failing well within
historical interquartile ranges (middle 50% of the data) for these two landside
outfalls, respectively. Chain of custody records and laboratory data were not
in error, though the results suggest that the labels on the sample bottles may
have been interchanged in error. There were no incidents reported on or
near this sampling date that might have caused the elevated TPH in the
airfield samples.

» Because most of the TPH detected in landside runoff is motor oil, it is likely
attributable to lubricants from cars and trucks (there are no passenger vehicle
roads in the 4 airfield subbasins). Diesel oil fractions are rarely detected while
motor oil has represented the majority of the TP!4 at the landside outfalls
(SDE4, SDN1, and TY.) Diesel fractions were not detected in current year
TPH data therefore a boxplot is unnecessary.

e The IWS effectively isolates aviation-related fuel spills and drips from the
storm drains. For all outfalls, measurements of diesel fractions? are typically

* The diesel range results for TPH by method NWTPH-Dx would represent jet fuels (e.g. JP4, JP5, etc) which have
complex mixtures of C10-C16 hydrocarbons, overiapping with the CB-C24 hydrocarbon range found in diese! fuel.
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below detection limits (92% of the 220 samples), with a historical maximum of
0.8 mg/l. Considering that subbasins SDE4 and SDS3 are contiguous with
aircraft service (IWS) areas Where fueling takes place, sample results for
these two outfalls show low incidence of TPH, especially diesel fractions
(consistently non-detected in SDS3 and SDE4 samples). Up to 90% of the 39
samples from SDE4 had TPH less than the 3.7 mg/l comparative value for
urban areas. More than 70% of the total of 40 SDS3 samples had non-
detectable TPH.

Current Year TPH
Principal STIA Stormwater Qutfails
5+ .
4
e on on TN ED an ar G5 GD G GP AL G G GP GN GP G G a8 e =
% 3 CoTUs 2007 #05/14/72001
E 2
."5- %05/14/2001
S 1
5 Co7/0372000 -
E 0 MO5-14.200:. SNSRI
I
a
- -1
N= 10 10 7" "
SDE4 SDN1up SDN4 SDS3
OUTFALL

ref line at 3.7 is Bellevue (1995) instream median

Figure 3 TPH for current year
4.4.2 Fecal Coliforms

Overall, the median value for fecal coliforms in 289 samples to date is 30 per 100
mi, with more than two thirds of the results less than 200 per 100 ml. Relative to
the comparative values (Tabie 4), these overall results indicate that STIA
stormwater contains fewer fecal coliforms than typical urban stormwater. More
than 80 percent of the 127 airfield subbasin samples taken to date showed fecal
coliforms less than the Bellevue (1995) comparative value of 201 per 100 ml (see
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Figure 4). Current year results from a total of 56 samples from ten outfalls
continue this pattern, where 88 percent were less than the Bellevue comparative
value. See Figure 4 for current year data.

Current Year Fecal Coliforms
Principal STIA Stormwater Qutfalls

2000
1800
1600 Cherrreoe Hoorareon
1400
1200
1000
800
600
400 ¢
200 ¢

Fecal coliforms (MPN)/100 m|

0
-200 . . ]
N= 10 8 1" 1"

SDE4 SDNtup SDN4 SDS3

OUTFALL

ref line at 201 is Bellevue (1995) instream median

Figure 4 Fecal coliforms for current year

There are numerous sources of fecal coliforms including fecal matter from birds
and mammals. Urban stormwater often contains fecal coliforms at sporadically
elevated ievels. Human sources, such as septage or sanitary sewage are not
always implicated as contaminants. Importantly, all fecal coliform test methods
often overestimate true fecal coliform concentrations, plus they are susceptible to
interference from non-pathogenic coliform bacteria including klebsiella species
(U.S. EPA, 1986). Fecal coliforms are a presumptive indicator, meaning that if
present, pathogens are presumed present as well, which may not ailways be the
case.
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To remove these sources of uncertainty and to better serve public health, the
U.S. EPA stated in 1986 that £. coli and enterococcus-based methods and
standards should be used by the states (U.S. EPA, 1986) as a means of
measuring the presence of pathogens. Ecology is considering these changes in
the triennial review of water quality standards process (WDOE, 1998, 2000b).

A method calied the Microbial Source Tracing (MST) technique matches
“fingerprints” isolated from E. coli bacteria DNA with those previously
characterized from known human and animal sources. Professor Mansour
Samadpour of the University of Washington's School of Environmental Health
developed this technique which has been used in a number of surface water
studies in the region and nationally (Farag et al. 2000, NVRC 2000, Herrera
1999, KCDNR 1997, Trial et al 1993). |

Using the MST technique, the limited sampliﬁg for the Des Moines Creek Basin
- Plan showed that some of the fecal contamination in the lower watershed was

attributable to unsewered residential areas (septage) and that animal sources

existed as well (KCDNR, 1997).. Human sources were less prevalent upstream
nearer the airport, where dog and avian sources together comprised up to 34%
of the results. This study had limited statistical power due to the limited number
of samples, plus a number of the isolates were unmatched with known sources.

The Port recently completed a study using the MST technique to identify potential
fecal coliform sources in airport runoff (Herrera, 2001). This study found that
more than 90% of the sample results from STIA runoff and instream samples
above and below STIA were associated with animals, while humans accounted
for less than 10%. Human sources were implicated only infrequently in storm
runoff and not found in baseflows from STIA. The study also showed that
upstream sources of fecal contamination existed, including human sources not
attributable to the airport. Several sources of avian fecal matter were found at

STIA, including a pigeon colony on the rooftop of Concourse A (removed during
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concourse demolition in February 2001). The study indicated birds, particularly
pigeons were a significant source of fecal coliforms for SDE4 and the other
locations sampled. See Section 4.7.2 for more details.

In past reports, the Port showed that sporadically elevated fecal coliform counts
occurred mostly in the landside subbasin SDE4. Of the ten current year fecal
coliform results for SDE4, only two samples showed elevated results, while
others ranged from non-detectable to 500 per 100 ml, well within the typical
range for STIA and other regional stormwater (see Table 4). The Port's MST
study corroborated work discussed in previous annual reports showing an
absence of cross-connections with sanitary sewer lines. Baseflow samples were
not contaminated (generally non-detectable fecal coliforms, and an absence of
human “fingerprints”) and indicated that there was no continuous source of fecal

coliform bacteria, whether arising from human, animal or other sources.

Elevated fecal coliform results for SON1 and SDN4 samples from the June 27,
2001 storm were unique. Relative to the extensive sampling history, these
samples are statistical outliers according to both definitions (SPSS and £3
standard deviations). Typical fecal coliform concentrations for these two
subbasins have been very low with maﬁy non-detectable. The MST study found
only avian sources in storm samples from these two outfalls, while baseflow
discharges were absent as is the usual case. Thus, the elevated results in the
two SDN1 and SDN4 samples in the past year were most likely caused by avian
influences, with no indications of sanitary cross connections.

4.5 Composite Sample Results

In the past year, the Port took a total of 59 flow-weighted composite samples,
bringing the six-year total to 412 for all outfalls. The discussion of these
composite sample results are segregated from grab samples because grab
samples represent instantaneous values. Composite sample results, especially

those from samples that comprise the entire hydrograph, represent an average
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value or event-mean concentration (EMC) over a longer time period. All
composite sample data reported below met the representativeness criteria of the
Procedure Manual. Non-representative composite data nct reported below are in

~ Appendix D.

4.5.1 Suspended Solids and Turbidity

STIA outfalls continue to discharge typically less total suspended solids (TSS)
and turbidity than urban areas. In the seven-year sampling history at STIA, more
than 80 percent of the 386 TSS samples and 336 turbidity samples were below
the comparative values of 50 mg/l, and 29 NTUs, respectively. As shown in
Figure 5 and Figure 6, 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 seven years, 86 percent of the 146 TSS results from the
airfield outfalls were less than one-half the regional comparative median value of
50 mg/l. Because these airfield 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, 3 samples exhibited higher than typical TSS and turbidity; two at
SDN4 and 1 at the taxi yard (TY). All three TSS results (366, 331, and 660 mg/l)
were new maxima for the respective outfalls (SDN4 and TY). The SDN1 turbidity
results of 170 and 198 NTU were new maxima for that outfall. No other
constituent maxima were associated with these SDN1 resuits, though lead and
zinc were relatively high compared to historical data (see Section 4.5.3.2).
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Current Year TSS
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Figure 5 TSS for Current Year
Current Year Turbidity
Principal STIA Stormwater Outfalls
300 ¥
200 © .
(O4-0EC-2000
100
D
-
Z SenecorsseRrseERBsEPORILESE B
= 0 .
=
£
= -100 ] . ] ;
Nz 10 9 11 10
SDE4 SDN1up SDN4 SDS3

OUTFALL

line at 29 NTU is Bellevue. 1995 median

Figure 6 Turbidity for Current Year

29

AR 0171 a1



BMPs were added in SDN1 in January 2001 (fiexible catch basin inserts) after
the first occurrence. Subsequent TSS and turbidity dropped in the next five SDN1
samples until the 6/27/01 sample event indicated new peaks. Visual
observations suggested that the source of sediment was associated with two
factors: 1) truck traffic on air cargo road, and 2) sediment_mobilized by vehicle
traffic turning around in a small unpaved shoulder area on the south side of S.
154™ St about 100m west of the SDN1 sampling station. The embankment
construction areas have a complete range of BMPs onsite to minimize tracking,

including truck wheel washes and roadway sweeping.

The Port’'s construction erosion and sediment control program provides effective
erosion and sediment controls. The stormwater batch treatment system used
over the past three seasons for the third runway embankment project has been
highly effective. Discharges from this system always met water quality standards
for turbidity in Miller Creek, and in fact, were typically much cleaner than

| background conditions in the creek upstream from the project (Tobiason et al.,
2000).

The elevated TSS of 660 mg/! in the 1/28/01 Taxi Yard sample may have been
associated with limited construction in the area (electrical ductbank station)
and/or inappropriate sediment disposal onsite. A small pile of sediment and
other debris was observed near the dumpster at the taxi facility. Staff were
notified and the sediment was removed shortly thereafter.

4.5.2 Biochemical Oxygen Demand (BODs)

Results for the past year continue to indicate overall low levels of BODs in STIA

stormwater. In 42 samples analyzed in the past year, the median BODs was 7.7
mg/l, just above the 6.6 mg/l regional urban comparator (BURP, 1984, see Table
4). See Figure 7. Overall, 54% of the 335 samples to date were less than the
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regional comparator. Elevated results have usually only been associated with

maijor deicing periods.

Principal sources of elevated BODs concentrations in the past were associated
primarily with infrequent and short-lived winter weather episodes and ground
surface deicing. During these events, acetate-based ground surface deicing
chemicals are the primary sources of BODs. The Port discontinued the use of
urea and glycol-based ground surface deicers in 1996. There have been only a
few isolated indications of limited BODs contributions to stormwater from aircraft
deicing glycols. Two elevated BODs results in the past year, 84.3 and 137 mg/l
at SDS3 on November 23, 2000 and January 28, 2001 appeared to be
associated with glycols (84.3 and 122 mg/l total glycols respectively). Direct
sources of glycols have’ been eliminated from the storm drains through numerous
BMPs (POS, 1998c). In September 2000, the Port rerouted drainage to the IWS
from an SDS1 area of about 0.1 acre near the South Satellite that can receive
infrequent aircraft deicing/anti-icing fluids (ADAFs) when and if applied to aircraft
at gates S3 and S4. See Section 4.7.2.

In the past year, two limited periods of winter weather occurred: February 8-9,
aﬁd February 16-17, 2001. In time-composites taken during these two events,
BODS ranged from 53 mg/l (SDE4) to 756 mg/l (SDS3). Because these samples
were time-composites they do not appear on the figure below. Section 4.6
discusses these in more detail. Snowfall from the more substantial second event
required plowing and storage in the three snowmel* BMP areas. During both of
these events, there were no discharges from outfall SDN2, which could drain the
north snowmelt BMP area in the event of ah IWS pump station bypass®.

‘ 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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Current Year BOD5
Principal STIA Stormwater Qutfalls
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Figure 7 BOD; for Current Year
4.5.3 Metals

All data reported below are for total recoverable metals. It is important to note
that Washington State Water Quality Standards (WAC 173-201A) apply to the
reéeiving waters, not to the discharges from a particular outfall. See the
discussion in Section 3.3 conceming the STIA monitoring locations relative to the
receiving streams.

The Washington State water quality standards for copper, lead, and zinc are
based on toxicity associated with the dissolved fraction of the metal. Because of
complex water chemistry, only a portion of the dissolved fraction is actually
bioavailable (Hall et al., 1997). Thus, direct comparisons of dissolved metals
with standards may result in “false positives” where a sample is not actually toxic.
Results for dissolved copper and zinc analyzed in WET testing and source
tracing studies (POS, 2000b) at the Port’s principali outfalls have shown that
dissolved fractions were often substantially less than the 96% to 98% ratios
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applied by default in the water quality standards (Ecology's and EPA's). The
comparisons offéred below are based on the total recoverable metal using the
non-specific ratios (partitioning coefficients) pravided in the water quality
standards and Ecology's TSDCALCB8 workbook. The application of site-specific
cbefﬁcients for these calculations would be more appropriate.

4.5.3.1 Copper

Overall, in 312 samples in the past six years, the median copper value for all
outfalls sampled is 0.024 mg/l. Airfield and landside outfall data in this case are
similar, with medians ranging from 0.020 to 0.031 mg/l. See Figure 8. Nearly
80% of all STIA copper data to date (312 samples) are less than the 0.040-mg/I
median from the City of Portland’s samplling results (City of Portland, 1993.)

These comparisons are more representative of outfall discharges than the
Bellevue, 1995 median of 0.01 mg/l that was for instream stormwater samples.
However, note that the comparators listed in Table 4 show that urban runoff
typically exceeds receiving water standards for cobper when compared directly
and without mixing.

In samples from the minor subbasins SDS2, SDS5, SDS6, and SDS7 not
associated with landside or airfield activity, median copper ranges from 0.005 to
0.013 mg/l, where all data has been substantially less than the two comparators
cited here. Nearly half of the copper data for these four outfalls has been below
the receiving water standard of 0.010 mg/!. Passenger vehicle roads and/or
parking is very limited to non-existent in these four subbasins.

Copper results from the past year exhibited no new maxima, though an SDS3
result of 0.111 from the August 18, 2000 sample ranked third in the total of 58

samples to date. In past years, some samples associated with certain seasons

and/or weather patterns have resuited in elevated copper. The top three SDS3
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copper results all occurred in samples from storms in the month of August after
extended dry periods of 2 weeks to 33 days (in 1996, 1998, and 2000). Though
the length of the dry antecedent period may be significant in its effect on copper,
there may be other important determinants such as rainfall intensity.

Current Year TR Copper

Principal STIA Stormwater Outfalis
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line at 0.04 is Portiand NPDES (1993)

Figure 8 Total Recoverable Copper for Current Year

4.5.3.2 Lead and zinc

Samples from airfield outfalls continue to contain less lead and zinc
concentrations than typical urban sources. In the seven-year permit sampling
history, the vast majority of the 312 results for lead and zinc in all STIA outfalls
were below the median for comparable regional data for commercial areas. For
the four airfield outfalls, which comprise more than 65% of the total SDS, nearly
all (more than 97%) of the 145 sample results to date for lead and zinc were less

than the comparators.
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These comparisons have added significance given that the commercial/industrial
comparators cited (see Table 4) are very conservative data. Plus, these
'Bellevue (1995) lead and zinc comparators reflect instream sampie .
concentrations after outfall discharges were mixed with receiving waters. Thus,
metals in the vast majority of STIA stormwater, especially airfield runoff, are
generally far lower than those measured in other local and regional studies.

Current results continue these patterns, See Figure 9 and Figure 10.

Much of the airfield outfall lead and zinc data are below water quality standards.
All but one of 145 lead results in the past seven years are below the standard of
0.039 mg/I calculated at a hardness of 56 mg/l (Table 4.) in fact, lead was not
detected in 50% of these 145 total samples. Airfield zinc was similar in that more
than 85% of the 145 results are less than the standard of 0.072 mg/l at 56 mg/i
hardness®. See Figure 9 and Figure 10. |

- Importantly, lead and zinc concentrations measured in airfield outfall samples

were far lower than those in the landside outfall samples were. The overall
median lead and zinc values for principal airfield outfalls SDS3 and SDN4 (0.041
and 0.021 mg/l respectively) were three to ten times less than for the landside
outfalls SDE4 and SDN1 (0.134 and 0.192 mg/l, respectively). See Figure 9 and
Figure 10. This difference is likely associated with a higher degree of passenger

and service vehicle usage in the landside areas.

The lead result of 0.035 mg/l from the SDN1 sample of 12/14/00 was associated
with elevated TSS and turbidity in the sample. These TSS and turbidity results
were new maxima for SDN1, representing outliers most likely associated with
truck traffic. See Section 4.5.1. Though not an overall outlier, this lead resuit
ranked third overall in the 37-sample history for SDN1, and was near the

* In two storms in 1999, hardness values in seven Miller and Des Moines Creek instream composite samples ranged from
41 to 74 mg/ with a median of 56 mg/l.
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historical maximum of 0.048 mg/l of January 13, 1999. Though not unusual, the
zinc result in this sample was in the 78" percentile for all SDN1 data.

Current Year Lead
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Figure 9 Total Recoverable Lead for Current Year

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. The
lower results for the airfield outfall samples are most likely attributable to the fact
that airfield runoff flows through grass areas prior to draining to the piping
system. Certain portions of landside subbasins SDE4 and SDN1 will be
assessed for appropriate BMP retrofits, such as biofiltration, according to the
recent CSMP (Parametrix 2001).

Zinc associated with runoff from galvanized roofing material appears to effect
only outfall SDN1. Unlike SDE4, where several metal-roofed cargo buildings
make up a few percent of the total impervious area in the subbasin, three similar
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cargo buildings comprise nearly 30% of the total impervious area drained by
SDN1 (at the sampling station). Five WET tests in 1998-99 did not indicate
toxicity in the SDE4 samples, wiile significant toxicity was found in multiple
SDN1 samples. Source-tracing indicated that the SDN1 toxicity was attributable
to zinc (POS 2000b; Tobiason and Logan 2000). However, the SDN1 sampling
point tested is more than %z mile upgradient from Lake Reba (a detention facility)
and its outfall to Miller Creek. Several instream samples below the Lake Reba
outfall have shown much less zinc than the SDN1 data and have not indicated
toxicity (POS, 1997c, Parametrix 1999).

Despite the benefits provided by the Reba detention facility, the Port has
been collaborating with other researchers in investigating several options for
mitigating the zinc in the SDN1 (rooftop) runoff. Because re-roofing or painting
costs appear high, runoff treatment by media filtration appears as a potential cost
effective solution. According to the manufacturer of the roofing material, painting
it would cause product warranty problems. Therefore, there are more issues to
consider than cost alone.

Stormwater treatment media tested recently in controlled laboratory
experiments include commercially available CSF® deciduous leaf compost
produced by Stormwater Management Inc. (Portland, Ore.) and specially-
modified soybean hulls developed by the U.S. Department of Agriculture
Agricultural Research Service Southern Regional Research Center (New
Orleans, La.). Both the leaf compost and the soybean hulls are agricultural waste
products that can be recycled as water-treatment media. Other media tested
proved less suitable or even generated some degree of toxicity.

Implementation concepts include deploying the media in commercially available
Stormfilter™ cartridges in below-grade, pre-cast vaults; or in cartridges adapted
for above-grade downspouts. These options amount to a new stormwater BMP
option that appears much more cost-effective than re-roofing or painting to
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eliminate zinc sources. Further studies will characterize the long-term
performance and operations and maintenance costs for these options for dealing
with metal rooftop runoff. In addition, in the coming year, the Port will begin

. evaluating other rooftop runoff according to the provisions of the CSMP
(Parametrix 2001).
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Figure 10 Total Recoverabie Zinc for Current Year
4.6 Deicing Event Samples

The permit requires sampling and analysis for glycols during “deicing events”.
The Port conducts this sampling according to the Ecology-approved Procedure
Manual (POS, 1999a.) The glycol data discussed below encompass mostly
composite samples collected during periods of aircraft deicing, representing
average values during a storm event discharge. Some of the data are from grab
samples as required for outfalls SDS1 and SDN2. The two major deicing events
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of 2001 (February 8 and 16") were sampled on a time-composite basis because
the weather and associated deicing activities persisted for several days.

4.6.1 Background.

In 1995-1997, as recommended by the SWPPP, the Port implemented seven
BMPs that rerouted drainage to the IWS from certain areas in four SDS
subbasins: SDE4, SDS1, SDS3, and SDN2 (POS 1998¢). Several limited areas
within these subbasins were subject to aircraft servicing, including periodic ADAF
(glycol) application. Two of these BMPs use multiple pump stations that have
performed as intended over the past four-plus years.

Two of these pump stations divert runoff to the IWS from the entire SDN2
subbasin. In the past year, there were only three storms that resulted in
bypasses from these pump stations to the SDN2 outfall (October 9, 2000,
January 4, 2001 and June 11, 2001). Two of these were sampled according to
permit requirements and no unusual results were found. All bypasses were of
very short duration compared to the length of the rainfali event and the period
flows were pumped to the IWS. As intended in the station design, these
bypasses to SDN2 represented only a fraction of the peak flows of the
hydrograph. None of these bypasses occurred during a major deicing period or
when snowmelt was present.

The Port's Annual Glycol Reports (POS, 2001, 2000c, 1999¢, 1998b, 1997b,
1996b) detail ADAF (glycol) application at STIA. These reports summarize data
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 specially formulated ethyiene 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).
Importantly, to ensure public safety, aircraft pilots make the ultimate decision on
whether to apply glycols or not.
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During the winters of 1998-99 and 1999-2000, the Port investigated the possible
effects of ground deicing chemicals (acetates) on receiving-water dissolved
oxygen (DO). As indicated by conductivity and/or tracer constituents of the
potassium acetate, sodium acetate and calcium-magnesium acetate chemicals,
these two studies showed that the deicing materials travel rapidly through the
streams (Cosmopolitan Engineering, 1999; POS, 2000d). Though extended
detention periods for the affected runoff occurred in Northwest Ponds, and Lake
Reba to a lesser degree, it was not possible to attribute oxygen depletion to the
chemicals. The studies documented very dynamic and often extreme DO
fluctuations existed in background conditions for the ponds, weeks and months
before any ground deicing chemicals were used.

Prior to these ground-deicing events, runoff glycol concentrations attributabie to
aircraft deicing were either absent or at low levels insufficient to have caused any
of the observed oxygen deficits observed in the ponds. Runoff data during these
major deicing events indicated BOD:s attributable to glycols was a small fraction
of the total given the acetate-based chemicals used concurrently. Moreover, the
data indicated that the IWS effectively captures the majority of the total volume of

glycols applied to aircraft.

4.6.2 Current Results

Glycols have been present infrequently, usually limited to the rare, one to two
day winter weather episodes, amounting to just a few days annually. In the past
year, glycols were analyzed in a total of 58 samples from five outfalls®. The
majority of samples were collected at the regular sampling locations (SDE4,

® Multiple time-compasites were taken at SDE4, SDS3 and SDN4 during the 4-day deicing period of February 16-19,
2001. Resuits in Appendix C include each of these time-series sampies plus an overal single sampie comprised of equal
volume aliquots from each time-series composite. Thus, the overal! tme-composite of up to 6 sub-samples is considered
to represent the entire event. BODS and glycol concentrations in the overali composite used in the data summaries
closely agree with mathematical averages of the individual time-senes samples.
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SDS3, and SDN4.) A total of 18 of these samples were time-composite series
taken during the 4-day period of February 16-19, 2001. Total glycol
concentrations ranged from non-detectable to a maximum of 548 mg/l in an
SDS3 sample. Fourteen of the 27 samples representing individual events were
below the detection limit of 2 mg/l. Glycols were typically detected only during
periods of winter weather and considerable aircraft deicing activity.

The total number of aircraft deiced in the dry period before sampling events
ranged from 1 to 414, with a median of 148. Data appear in Figure 11 and are
summarized in tabular form in Appendix C. These results continue to indicate
that glycols are typically absent in STIA stormwater discharges except during
periods of major winter weather.

In the past year, two limited periods of winter weather occurred: February 8-9,
and February 16-19, 2000. During the first event, the minor snowfall of 2 to 3
inches did not require plowing because it melted rapidly with the ensuing rainfall.
The second event had up to 8 inches of snow that was plowed from the airfield
and moved to the three snow storage areas. There were no discharges from
outfall SDN2 during either of these events’. in both events, deicing/anti-icing
chemicals were applied to ground surfaces during periods of a few hours.

These were the only periods in the winter of 2000-2001 when the Port applied
chemicals to ground surfaces (primarily runways and taxiways.) Storms following
both events were sampled at various outfalis. Glycols and BOD were generally
higher during the first event. Note that the BOD measured in these samples
aggregates multiple constituents (acetate-based ground-surface deicing agents,
plus lesser contributions from glycols and other potential sources). In composite
samples from the first event, glycols were 41 mg/l at SDE4, 7 mg/l at SDS1, 426
mg/l at SDS3 and 144 mg/l at SDN4. Glycols in time-composites during the

” The entrre drainage area of outfall SODN2 was re-routed to the IWS in 1997 as a result of two BMPs.
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second event® ranged from 6 to 48 mg/l at SDE4, 12 to 167 mg/l at SDS3, and
<4 to 33 mg/l at SDN4.

The 1999 Annual Report identified a clogged IWS drain inlet that may have
overflowed to SDS3. Because of the proximity to certain gates of the C-
Concourse, these overflows could have been a potential source of glycols found
sporadically in past SDS3 sampies. The Port corrected this problem last year
and the IWS drain inlet now functions properly.

Drainage reroutes in September 2000 near the South Satellite appear to be
effective in abating glycols in SDS1 discharges. Compared to past years'
samples, glycols in 5 SDS1 samples in the past year were much lower, ranging
from 5 to 49 mgl/l. ‘Prio'r to this BMP, an elevated glycol resuit of 801 mg/l in the
SDS1 sample of January 12, 2000 was associated with substantial aircraft
deicing that took place at the South Satellite.

Several small area drains under the South Satellite roof overhang near gates S3
and S4 receive limited runoff from a small area between the nearby IWS flush
gutters and the building. Only the forward sections of larger aircraft may
overhang this area, resulting in the potential for ADAFs to enter the associated
drains. See Section 4.7.2. These drains were reconnected from SDS1 to the
IWS during the Northwest hangar and North Ductbank construction projects in
September 2000. The SDS1 sampling this past year coincided with one to six
aircraft deiced by the airline that is most likely to have used the affected area

during or just prior to the sampling events®.

® Most time-composites in the series sampled for the February 16-19 event represented periods of about 12-hours of
discharge. Glycols and BODs in the overall composites for these series closely approximated averages of the individual
sampies.

° According to Port records (POS, 2001), Northwest Airlines deiced a total of 58 aircraft in the winter sampling period
coinciding with this report. A total of at least 16 aircraft of these aircraft were deiced on or the day before SDS1 was
sampiled. See Appendix C.
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Figure 11 Glycol results for Current Year

The Port has exceeded minimum sampling requirements of Special Condition
S2B4 for deicing events at outfalls SDS1 (003) and SDN2 (007). This permit
condition was added when the current permit became effective on March 1,
1998. Previous annual reports have discussed how the data signify that the
BMPs have been effective and the intent of this monitoring requirement is
satisfied. As allowed for in Special Condition S2B4, the Port has requested
Ecology's approval to cease this monitoring (POS, 1999d, POS, 2000e). The
SDS1 samples discussed above were taken to further demonstrate BMP
effectiveness.

4.7 Other Results

The following results were obtained from samples taken for purpases other than
to satisfy permit condition S2B.
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4.7.1 Field Quality Control Samples

The Port routinely collects duplicate and equipment biank samples during
NPDES sampling events according to the Procedure Manual. Appendix D
summarizes these results. The field equipment blanks taken in the past year
indicate that sampling techniques and equipment do not contribute a high bias to
sample results reported, notably for metals. These results support the efficacy of
the Port's “clean” sampling methods that were developed for stormwater
monitoring, in particular for the WET testing source tracing (POS, 1999e).

4.7.2 Source Tracing Studies

Because some sampling results have indicated elevated levels for certain
constituents, the Pdrt has conducted source-tracing studies aimed at identifying
and characterizing potential inappropriate sources. Through past efforts, the Port
has already discovered and eliminated several other sources of stormwater
contamination in subbasins SDE4, SDN1, and SDS4 that are discussed in
previous Annual Reports™®.

As discussed in the metals section above, the Port investigated and found the
likely source of toxicity exhibited in SDN1 samples. These results from SDN1
were included in last year’s report (in Appendix D) and were elaborated further in
the final WET characterization report submitted to Ecology in May 2000 (POS,
2000b). Other source tracing investigations are summarized below.

4.7.2.1 SDE4 Source Tracing

The Port began studying fecal coliforms in SDE4 discharges in 1998 and
completed the series of investigations in early 2001 (Herrera, 2001). This work
used several special forensic techniques aimed to identify potential sources of

' See POS 1997, 1998. Inappropriate connections to the stormdrains were found and eliminated in subbasins SDE4,
SDN1, and SDS4.
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the sporadic elevated results. Past Annual Report's have discussed findings that
corroborate the most recent and final portion of this investigation. Multipie data
over several years using state of the art techniques have demonstrated an
absence of sanitary sewer cross connections. The most recent work found th‘ai
animals, primarily birds accounted for more than 90% of the fecal coliforms in

samples from several outfalls.

4.7.2.1.1 Fecal coliform history

To date, the median of the 47 NPDES storm event grab samples from SDE4 is
220 per 100 mi, which is about 100 to 200 units higher than median values at
other STIA outfalls. See Appendix B. Results to date for SDS3 and other
outfalls show very low counts, which are consistent with the 7-years’ sampling
summarized in Section 4.4.2. Baseflow samples at SDS3 have shown non-
detectable fecal coliforms. ‘

Many other studies have shown that fecal coliforms in stormwater can be highly
variable with frequent highly elevated numbers. The BURP (1984) study found a
fecal coliform median of 980 per 100 ml in 326 instream stormwater samples.
Feca.l coliforms had a mean concentration of 4,500 MPN/100 mL in the 200
stormwater samples for 11 stations in suburban catchments during the
comprehensive Bellevue (1995) study, which concluded that the high
concentrations were probably due to animal wastes.

Work in 1998-99 showed that concentrations of certain chemical constituents in
SDE4 storm and baseflow samples (e.g. ammonia, surfactants, fluoride,
potassium) have been below levels that might indicate cross connections with
sanitary wastewater (POS, 1999b, 2000a). These particular indicators have
shown an absence of wastewater that might be linked with the sporadically high
fecal coliforms, demonstrating an absence of direct cross connections with
sanitary sewage.
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4.7.2.1.2 Microbial source tracing (MST) technique

The Port conducted multiple storm and baseflow rounds of microbial source
tracing (MST) sampling routines in 2000. This MST technique uses a special
method of RNA fingerprinting developed by Professor Mansour Samadpour of
the University of Washington’s School of Environmental Health. Several other
local and regional studies used this technique and have been able to attribute
fecal contamination in surface waters to mulitiple specific sources, including
domestic animals and septage (Trial et al. 1993, King County 1995, Herrera
1999). Ecology recognizes the MST method as “...an excelient method for
determining some of the sources of fecal contamination in a watershed”
(Sargeant, 1999.) '

Using the MST technique, King County (1997) attributed up to 64% of the results
. in the lower Des Moines Creek basin to unsewered residential areas (leaking
septic tanks). In upstream samples taken nearer the airport, human sources
comprised 10% or less of the results, while avian and dog sources together
represented up to 34%. However, the two rounds of MST analysis in this King
County study provided limited statistical power and resulted in 36% to 59%
unmatched results, which may also be due to the limited number of “fingerprints”
available in the database at that time. Nonetheless, the study indicated that
human sources were prevalent in lower basin areas (City of Des Moines)
suggesting that aging septic systems should be addressed.

4.7.2.1.3 Summary of Port's (2001) MST Study Resuits
The following are excerpts from the Port's MST study report (Herrera 2001):

 During storm flow, mean fecal coliform bacteria concentrations increased
downstream within the SDE4 subbasin (165, 538, and 945 organisms/100 mL
at the upstream, midstream and outfall locations, respectively), and were
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higher at the SDE4 outfall than at the other STIA outfalls (range from 3 to 83
organisms/100 mL). These resuits are similar to the six-year NPDES
monitoring results and further suggest that fecal sources were most
concentrated in the vicinity of the main terminal area located in the southeast
portion of STIA.

Base flow was rarely present at the STIA outfalls and exhibited low mean
fecal coliform bacteria concentrations (ranged from 3 to 4 organisms/100 mL)
when present. These findings corrobobrate previous STIA studies and indicate
that drainage from STIA was not contaminated during dry conditions by

sanitary sewer cross-connections or leaks.

Overall, the vast majority (92 percent) of the fecal coliform bacteria found in
the stormwater and stream samples originated from non-human sources (58
percent birds and 34 percent non-human mammals for all samples). Birds
were the most prevalent source observed during both storm flow (57 percent)
and base flow (67 percent). Source percentages did not vary substantially
among the stormwater and stream stations.

A large quantity (approximately 1 cu'bic yard) of pigeon feces was found on
the roof of Concourse A (located in the main terminal area) and was removed
during concourse demolition in February 2001. Substantial accumulations of
bird feces were not present on the many other rooftops that were inspected.
The removal of pigeon feces from Concourse A may reduce fecal coliform
bacteria concentrations at the SDE4 outfall in the futufe. Construction
practices at STIA should minimize the amount of potential bird habitat to
reduce stormwater contamination (and increase aircraft safety).

Bacteria from human sources accounted for less than 10 percent of the total
isolates obtained from each monitoring station during storm flow. Human
sources accounted for 9 percent at the SDE4 outfall, 6 percent at the SDS3
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outfall, 9 percent at the Bow Lake outlet (upstream) station, and 6 percent at
the Des Moines Creek (downstream) station during storm flow. Human
sources were not consistently observed at any station, and were rarely
observed at both upstream and downstream stations during a single storm
event. These results suggest that human sources were a small contribution
to the fecal coliform bacteria present at the stormwater and stream stations,
and there was no continuous source of bacteria from human sources during

the monitored storm events.

Human sources were not detected at the SDE4 upstream station, SDN1
outfall, SDN4 outfall, and the Northwest Ponds inlet (upstream) station during
storm or base flow. Thus, human sources were not observed in the
northemmost subbasins of STIA that drain to Miller Creek, or in the
residential/commercial area west of STIA that drains to the west fork of Des

Moines Creek.

During base flow, human sources were not observed at the STIA outfalls and
were only observed at the Bow Lake outlet (upstream) station (20 percent of
base flow isolates) and the Des Moines Creek (downstream) station (7
percent of base flow isolates). These results suggest that human sources of
bacteria present in Des Moines Creek during dry periods likely originated from
Bow Lake and not STIA outfalls.

Only three of the 49 E. coli isolates that originated from a human source were
unique matches to isolates obtained from aircraft wastewater samples.
These three isolates were observed at the airfield outfall (SDS3) and
downstream in Des Moines Creek during one storm event (May 9, 2000).
These findings suggest that aircraft wastewater transfer operations may be a
source of the minor and infrequent human fecal contamination in runoff from
the airfield. Aircraft wastewater transfer operations should be reviewed on a
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regular basis to determine if existing practices are adequately preventing the
potential contamination of runoff from STIA.

e Deposits of human feces were observed on the banks of Des Moines Creek
in the Tyee Golf Course. This observation suggests that unsanitary toilet
practices may have contributed to the minor human fecal contamination
observed in drainage from within and outside STIA. -

 This study also collected samples of local municipal sanitary wastewater
(MWW) generated by STIA, and aircraft lavatory wastewater (AWW), known
as "biffy” waste. E. coli from these samples were genetically typed to
augment the database with local human sources. Samples of MWW and
AWW taken during the study have shown very high fecal coliform counts
ranging from 39,000 to 48,000,000 per 100 ml (membrane filter method:
APHA, 1985). Importantly, the presence of high counts in the AWW samples
indicated that the toilet chemical added by the airlines has limited sanitizing
effects. This aspect shouid be considered in spill response.

4.7.2.1.4 Measures of contamination

Another part of the MST study examines the potential relationships among
several indicators of bacterial contamination. Most fecal coliform bacteria are not
pathogenic, but are used to indicate potential contamination from mammalian,
avian, and human fecal waste products. Washington state water quality
standards (WAC 173-201A) are based on fecal coliforms. Importantly, this metric
does not distinguish actual sources, whether human, animal, or interference ‘
(false positives) from other non-pathogenic coliform bacteria such as Klebsiella
species. For example, recent studies in Colorado showed that Klebsiella
significantly interfered with fecal coliform resuits, causing the potential for false
exceedances of permit criteria for a WWTP and implying higher than necessary
disinfectant usage (Eimund et al., 1999).
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For many years, various proponents, including EPA, have suggested that other
metrics which correlate better with actual measures of disease are more
appropriate (U.S. EPA, 1986). In 1986, the U.S. EPA stated that E. coli and
enterococci-based standards would serve public heaith better than fecal
coliforms and that states should change standards, effluent limits and test
methods accordingly (U.S. EPA, 1986). The U.S. EPA issued an implementation
guidance document this year (U.S. EPA, 2000). Ecology's triennial review of
water quality standards, currently in progress, generally concurs with EPA, and
as of May 2000 Ecology is considering E. coli and Enterococcus as altemative
standards (WDOE, 1998, 2000).

The Port's MST study found that 62 percent (1,420) of the 2,305 total fecal
coliform bacteria colonies isolated tested positive for E. coli. The highest
percentage of E. coli (77 percent) was observed in samples from Des Moines
Creek. As mentioned above, E. coli concentrations are typically less than fecal
coliform bacteria concentrations because of the presence of other bacteria (e.g.,
Klebsiella, Enterobacter, and Serratia) that also test positive for fecal coliform
bacteria. Enterococcus analyses in one round of sampling done in May, 2000,
were similar to fecal coliform counts. Some of these samples correlated well, but
nofably, the samples from the routine SDE4 monitoring location had much lower
enterococcus numbers than fecal coliforms (POS 2000a).

4.8 Outfall Inspections

Appendix E summarizes the visual observations made at outfalls during the past
year. The number of instances exceeds the minimum of 3 wet season
inspections required by the permit and reflected in the SWPPP (POS 1998c.)
Most outfalls were visited more than 10 times and the four principal outfalls were
visited more than 30 times in the past year during routine monitoring equipment
deployment and maintenance. Visual indications of potential sediment problems
were limited primarily to outfalls SDN1, SDE4 where TSS and turbidity results
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have been discussed earlier in this report. Several observations of limited
amounts of foam at the SDS3 outfall did not appéar to be associated with the
presence of soaps and/or glycols''. The annual dry-weather inspection was
conducted during September 2000. Visual observations recorded during these
inspections did not indicate problems associated with baseflows or other dry-

weather flow.

"' Foam was present at outfall during SDS3 grab sampie collection for 11/8/00 storm event. In this sample, pH=7.4,
TPH<0.11mg/, fecal coliforms=2/100ml, surfactants<0.025 mg/l, TDP = 0.179 mg/, SRP = 0.163 mg/, and BOD:= 14.1.
None of these results appeared to indicate the presence of soaps and/or washwater,
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5 CONCLUSIONS

Storm sample results from the past year continue to support the conclusions
reached in previous annual reports that STIA stormwater compares favorably to
other comparable regional data, even with instream stormwater data.
Constituents and concentrations of concern at STIA have been generally

associated with specific activities or locations, and usually not routine runoff.

The Port has implemented various BMPs to address specific findings of the
stormwater monitoring program. The data generally indicate that these BMPs
have been effective. Still, the Port continues to investigate other issues to
resolve problems indicated by the data. -

Sampling locations for certain outfalls are in-pipe or are well above the final
discharge point to receiving waters. Because these locations do not account for
the influence of other factors prior to discharge, namely detention, it is not
appropriate to compare the STIA data to water quality standards.

In addition to completing all required routine stormwater sampling, the Port

accomplished the following pro-active measures in the past year.

1. Completed fecal coliform source-tracing in SDE4 and other areas. This MST
study report indicated fecal coliforms were attributable to animals, mainly
birds, and that cross-connections with sewers were absent.

2. Continuing to investigate toxicity (zinc) abatement for metal rooftop runoff in
SDN1. These investigétions have used state of the science techniques to
evaluate emerging BMPs as potential solutions. More rooftop runoff
evaluations are expected in the coming year.

3. Confirmed that drainage re-routes from SDS1 to IWS reduced glycol
concentrations in SDS1 discharges.

4. Adopted the Ecology-approved Comprehensive Stormwater Management
Plan (CSMP) for the STIA Master Plan Update.
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The past year's monitoring efforts lead to these suggestions:

1.

Investigate the potential for links between surface drainage (sheet flow) in the
IWS and SDS3 drainage areas near the main terminal. The GSE “drivelanes”
in this vicinity may be within the apparent SDS3 boundary. The areas just to
the east of these drivelanes (ramps for Concourses B and C) are drained by
the IWS, and are contiguous with SDS3. This effort should determine if there
is a potential for significant flows from associated IWS areas to enter the
SDS3 system.

Continue to evaluate ’stormwater treatment technologies (media-filtration) to
determine if they are a technically and cost effective BMP to consider for
managing metais in roof runoff.
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'APPENDIX A STORM EVENT HYDROLOGIC AND HYDRAULIC DATA

Table 1

Monthly Summary of Daily Rainfall at STIA
source: NWS rain gage at STIA

day | Jul-00] Aug-00; Sep-00] Oct-00{Nov-00] Dec-00]Jan-01] Feb-01 Mar-01] Apr-01{ May-01| Jun-01
1{ 0.04 0 0l 0.02 0 0.04 0] 0.06{f 0.23] 0.19 0.01] 0.18
2| 0.06 0] 0.04 0 0] 0.18 0] 0.29 0] 0.29 0| 0.48
3] 0.02 0f 0.02 0 0 0] 0.36f 0.16 0 0 0f 0.01
4 0 0 0 0] 0.15] 0.03 0.6f 0.38 0 0 0.08 0
5 0 0 0 0] 0.04 0| 0.21 0 0 0.2 0.01] 0.05
6 0 0 0.01 0] 0.14 0 0l 0.01 0] 0.06 0] 0.02
7 0 0] 0.07 0 0 0 0 0l 0.07 0 0 0
8 0 0| 0.07 0] 0.85( 0.02[ 005 027 0.13 0 0 0.1
9 0 0 0.17 0.45 0.1 0.06] 0.03 0 0.04 0 0 0.04
10 0 0f 0.26( 0.01 0 0 0 0 0] 0.78 0f 0.09
11 0 0f 0.01 0 0 0 0 0} 0 0 0| 0.87
12 0 0 0 0 0 0 0 0 0] 0.06 0.01f 0.06
13 0 0 0| 0.06 0 0{ 0.06 0f 0.13 0 0.05 0
14 0 0 0 0 0l 0.26{ 0.01 0 0 0 0.54 0
15 0 0 0 0 0 0 0] 0.17] 0.32 0 0.56 0
16 0 0 0 0.62 0 0.74 0 0.44 0] 0.24 0.01 0
17 0 0 0] 0.32 0 0] 008 0.06] 0.01] 0.23 0 0
18 0l 028 0.01 0 0 0] 0.16f 0.07] 0.58 0.1 0 0
19 0 0] 0.04] 049 0 0l 0.04 0l 0.01 0 0 0
20 0 0 0.04 0.79 0 0.06] 0.01 0 0 0 0 0
21 0 0 0 0 0] ©0.08f 0.76f 0.13 0 0 0 0
22 0.11 0 0 0 0 0.27 0 0 0f 0.05 0 0
23 0 0 0 0] 0.38] 0.24 0 0 0] 0.03 0.04 0
24 0 0 0 0| 0.01 0l 0.07 0 0.2 0 0| 016
25 0l 0.01 0 0] 0.17] 0.04 0 0] 0.26 0 0 0
25 0 0.01 0 0] 0SS 0.06 0 0l 0.16 0 0{ 0.01
27 0 0 0]l . 0.13 0] 0.01 0 0l 041] 0.03 0l 061
28 0 0 0 0.07 0 0f 0.16 0 0.02] 0.13 0.12 0
20 0] 0.03f 0.08 0] 0.25 0.1] 0.09 0| 0.i8 0 0
301 0 0l 0.26 0l 0.05] 0.06f 0.01 0.07 057 0 0

311 o] 2 0 0.0° 0 0.28 d 2.0¢ J 2l
totai| 3.23] 0.33 1.08] 2.87] 3.13] 253 27 204 2731 3.14 143 268
NV 3.78 1.1 1.79 3.48 5.05 5.92 3.7 4.2 273 231 28 1 ad
acwi J.23 0.56 184) 4811 774 10.27] 12.87] 1504 177+ 2088 22241 240G
avgd 3.7¢% 1.89 2.58 7161 13.211 1913] 24.233] g4 3279 283 2885 34
i2-montn otal 24 .39
1Z2-month NWS avg 284
cecarur  25°%,

52

AR 017176




59

1104 ebey

$ulols yxipuaddy 002

pajdwessuuo)smsidigew UIBWSINIVIASO\SINIsdde-ANT\:3

llejutes (w1 10°0) 3iqesnseaul ise; ay) 0) popad K1p JUBP3IBIUE BY) JO LUCRRIND BY) 5} Juekip,
A@Aoadsas Juaaa ay) Buipadasd $INOY g pue pZ 8yl ui ||Bjuie) |10} Y St Juelygy, PUE JuelypZ.
SN0y u) uoesnp yenjuies = np,

Buuoyuoyy 131EMULIOIS 10} jENUBYY BINPaI0Id Ul peuYepP 3dA) JuaAT

(s1y)uelup,(1yn) wixew = soj0e) peoj

9 (8 86 900 000 €10 91 £ro abesany
X] £2 ¥S 0 0 110 ot ¥€0 uelpapy
- o o ) 2T 144 144 44 44 k44 44 44 uno)
" uuoig mwcaz 6¢ £ ot 200 0 €10 i 620 00/€/L
e . o e L WHOISSIAIN  S0S €9z 1£9 0 0 800 1L 220 00/84/8
ZNGS 0 Sues :o_.u.» dwnd SMI wio)S S3adN 895 z8 961 0 0 620 8 160 00/6/01
uwolS S30dN 2°¢ (N1 17 IS0 0 zZLo ¥ 9€0 00/41/104
wo)s S3AdN 92 L (14 9t0 0 610 92 12 00/64/04
uwolS S3AJdN L6 £2 141 0 0 810 6 o 00/8/4 4
uwo)S S30dN  O'EE g€l OEE 0 (] 10 6 1£0 00/€2/1 4
e ) e e _ . WMOISSIAIN  ZE €2 5 0 0 %00 92 620 00/6Z/4 4
uuolS S30dN 004 z¢e i 0 0 €10 [ 90 10/E14
wojS S3AdN 16 Zr 104 0 0 600 8 9z0 10/8214
uuolS S3AdN 96 9z 29 0 0 600 [ 620 10N 2
Juaad Bupdjap (Aemuru) sofew yym papdwod wioiS S3AdN 22 €2 SS 0 (] {Y] ] €0 10812
juane Bupatep (Aemuru) sofew yym papjouiod umouyuny L'y ALl 62 v0°0 »0°0 ¥1°0 96 9o 10194 /T
wiols S30dN 86 (X £21 (] 0 800 L 620 00/P1LIZL
Bomm o e e e ra o mn e e LIS S3AAN 1) 60 z S00 100 so0 oy 600 0014212}
uuolS S3AdN  0'vi £s 24} 0 0 140 9 1zZo 10//€
wiols S3QdN 27 8t £y 1o 0 500 " 20 10/SLIE
wo)lS S3AdN 61 80 61 610 100 0 8 6£0 101L2iE
w0lS S3AdN 94 £ F4> 100 0 S00 6 €20 10/S1Y
et e h e L . WIoIS $3AdN _61 oL v 200 100 800 91 8¥'0 LoIvLIS
ZNGS O ssedAq uopess dwnd Smi uwoIS S3AAN 2§ 60 44 600 100 90 44 82’1 10/48/9
uuols S3AQdN €€l x4 85 0 0 €20 0z 250 1012219
juswiwo) odAy 103084 sAeQ ny uy ] P70 F] ‘uy e)eq
juea3 peo) ‘uelag  ‘yuslug ‘jusaygy ueIypz up xew ‘ang  ‘wideq wio)g

10/0€/9 - 00/1/L Peldwrg sulo)g jo Liewwng

Wd 60-4€:2 10/92/6

SiN3
SOd

AR 017177




719

Nd 92:0€:2 10/92/6

L0/0E/9 - 00/1/L Paiojuol spuaA] wiolg Joj (wdb) sejey youny yeaq pajewjsgy

Jiouny yead yxipuaddy |00z 4 jo 4 ebey $aleYHouUNYSULCISMSIdIGPW ULIENSIN I IASOJ\SINI\sdde-AN 3\
'VIO=D :.Poyiaw jeuonel, uodn paseq sejes youny yead
Hodiy o) -eeg Je aBeB uiey adniag Jayieapm jeuoleN Jo/pue ojlieag JO uod woy) ejep |lejuiey
10 1Zo 060 o 140] 850 90 050 vL0 150 0c0 180 190 vA(dvIsZ 0v)06 0) = 1D
Loe ey 00 €0 9z 02 oZy ocy £e 0'8e2 el st 0'2zs 2e ‘gase snowsad = dy
ze £l 20 zi 94 oL 80z 022 zot orzz o'l Z6 026 22 ‘ease snomsedwr = 1y
6ce o6y 80 S zoe ol yE9 0oL SEl 029 A Lot o6rl %2 ‘sasy uiseq e10) = v
029 L W e T oer 0 oy TTeRln T asez T 06§ S 00v'SL 0€Z 015 006°s €10 ooEn
08¢ 8Ly sz zr osy 062 0901 04Tt 09¢ 00V’ ori oit 0£9'E 800 00/81/8
08¢’} UL z6 zer  ore't 090 ogee T 009'y T 0IEY 00E'¥E 0zs ori'L 094 '€l 620 00/6/01
0Ls 8L TS £9 099 ory 065'1 006's ors 00Z'v) 01z oLy orr's z1o 00/£1/01
016 ogL't 09 66 0L0's 069 025’2 oio'c 098 00+'zZ ore ovL 0z9'8 610 00/61/01
099 1201 1S 6 0z0't 099 06€'2 058’2 018 00€'1Z oz 00 oLl 810 00/8/11
o8y 865 r 4 zs 09g 09¢ oce’l 065°} osy 008’11 081 06€ 0rs'y 10 00/EZ/1 s
06z eS¢t 61 e ore 0z 008 056 oLz 0012 o1l (1154 0zL'e 900 00/62/1 §
o8¢ oLy st Ty TToeer T ez T ee0 ey Tt o9 “Toore  opl 01 0£9'€ 800 00/viiZh
orz 662 9l 9 082 084 099 061 (i34 006's 68 002 0.2z S00 00/1z/2)
029 ue r 89 ocL oLy ocL’) 090'z 065 00¥'SH 11544 01 006'S €10 LO/EN
oEY 8¢S 62 1 015 oce 0oz'i oEY'L oLy 009'01 091 0S¢ 080'Y 600 108214
oey 8¢S 62 1y 015 ote 00Z's 0EY'} oLy 009'01 09} o0se 080’y 600 1oz
0.9 159 " £L 06 01§ 098'} 0zz'e 0t9 005°94 0sz 055 0SE'9 v10 101812
09 0 44 €L " 06L 015 098't 0zzZ'e 0c9 00591 0sZ 0SS 0st'9 %] 10/94/2
0zs 8 CSE . IS 08 ooy T Toevi T ovn T - 00§ o000tk o0z oEY  066'Y o o .
ore 662 ot oz 082 08 099 061 (1154 006G 68 002 02’ S00 10/SHE
09y 865 e 4] 095 09¢ ote’s 065’ (i1 00914 081 06€ ors'y 1o 10/221€
(1124 662 ol oz 082 081 099 062 (154 006'S 68 002 02’2 S00 Lo/SIy
se ey s r os¥ 062 090’4 0.2’} 09€ 00¥'6 or) oig 0£9'c 800 LoIviIS
oz Usss'h e T eeh T T oivi Tose Tosv'e T ozk'y 08L'F  00L'0C 09 0z0't 008'14 920 10/b4/9
001} 9L€'t £L (174} 00c's ore 090'¢ 0s9'c oro't 002'22 oLp 006 ovy'ol €20 10/22/9
$'60S  9-sas AL A3 *Nas I-sas rsas £-NaS z-NaS I-NaS £-sas z-sas 1-8as r3as yruy oeq
S10 rio £10 Zi0 410 010 600 800 100 900 $00 00 €00 z00 ‘Waeed  unojs

SIN3
$Od

AR 017178



sawnjop jouny yxipuaddy 0oz

/Ad)

4 jo } ebey

SUWNJOAJOUNYSULIOIS MSIAY/GPU UIBWSINIVIASOd\SiNIsdde-ANT\D

".0'Z 01 .10 woyy jejures soj Aidde eroqe SUOHDUN| PAPPAGUIB OJu} N Suoyenbe :8joN

'sjuana Buidwes ssedAq uoie)s duind Buunp sa)19wmoy Aq pabeb sewnjor ZNQS
‘Sjapow uoneunisa dyads-uiseq uodn paseq SAWN|OA Jouny
‘Wodiy oe ) -eag je ebeb uies ay)eag jo pOd Jo/pue BIAIRG Byieap) [euonen woy ejep ejuey
Juana sejndiped e Buunp pajdwes s||e)Ino uepad Ajuo

¥6$'98C GS6'8SE 19061 198'1E EEV'6EE 245812  99¥'26L  269'1S6 099'122  Z6V'680'L 2S2'20L  POO'SEZ  OBE'EIL'T uy(eB ‘youn: 153 1D
99v'026  6SL°9YE'L  6LL'42 6zL'0y 200°028  ¥EL0BC  ZO¥'IZL'L. 899'006') 15G'99€  60¥'PPS'ZI ZIP'ESE  IESOBZ  BOL'SHO'Y uyeB ‘youry xen
1e0 720 060 o 1o 850 90 050 v20 150 0co 190 190 VA(dY)SZ 0+(1v)06 0) = 13
208 e 00 €0 922 0L 9Zy ocy €€ 08€2 ze Sl 0'2s 28 ‘ease snowmsad = dy
¢ €l 80 Z 9L 0L g0z 042 204 o'y 0l Z6 0.6 e ‘eese snoeduy = Iy
ace w (14 80 Sl Z0t 13 4} v.nw 00L Stl 0'Z9% FA N} 101 (1N 4} Je ‘essry wiseg (€10} = v
000'v8  000'60i 0009 000 700000 00066 0000 000G 000'cs 000'ly  000'92L  000'Z€ 000'41 000'S€€E 620 00/€/2
10009, 000'26 _ 0009 oo00's 00026 00009 00029  000'€S 000'¥E 000509  000'6Z 000'6 000’622 220 00/81/8 f
"000'20L  000'CEL  000'8 0002 000921 00018 "000'8Er 000'vii . "000'rL 000'91E'}  000'0OF 000'61 000'209 (E0 00/6/0}
000'¥0L  000'0EL  000'L 000'Z1 000'€ZL  000'6L 000'6Z}  000'204 000'69 000'EEZ'}  000'6€ 000°Z1 000'69S 90 00/21/04
000'2Y€  000'SEF  000'¥Z 000'8€ 000'klY  000'S9Z  000'S86  000'ZS8 000'Lly  000'tY9'L O00'0EF 000’80  000'PIP'C T4} 00/61/01
000'1ZZ 000°'2LZ  000'SH 000'SZ 000'Z9Z  000'69L 000'ZZS 00088 000'2bZ  000'682'F 000'CE 000'29 000'0%0'Z Lo 00/8/1 1
000°'£0i O000'EEl 0008 000'Z4 000'9Z%  000'L8  000'GEL  00O0'MiL 000°'PL 000'9LE’}  000'0F 000'61 000209 1£0 00/£2/01
0008 000'S0L  000'9  000'0F _000'66  000'¥9  000'SL 000'c9 0001y 00092,  000°2¢ 0004 000's€€ 620 00/62/1 4 i
000'Y8  000'S0L 0009 T0000i  000'66 000'v0  000'Si 000'€9 000’y 000°9Z.  000°ZE 00014 000'SEE 620 00/¥1IZH
0 0 0 0 0 0 0 0 o 0 0 0 0 600 00/12/24
000'2ZL  000'8SL  000'6 000°¥} 000054  000'L6 000'20Z  000°4.} 000'0LL  000'1Z6'F 000'8Y 00082 000'806 90 L0/E/L
000'SL.  000°'¥6 000's 000'6 000'68 000°25 000'95 000'8¥ 000'IE 000'8¥S  000'82 000'8 000'€S2 920 10/8211
000'v8  000'S0L  000'0 000°04 000'66 000'¥9  000'SL 000'c9 000'1¥ 000'92.  000°'2€ 000'11 000'SEE 620 Lone
000'98  000'80L  000°9 000°04 000200  000'99 00028  000'69 000'vY 000'16L  000'EE 00018 000'S9€ £0 10/8/2
0002eL  000'991  000'6 0005} 000’2}  000'10F  000'0EZ 000’68} 000224 000'281'Z 000'0S 000'L€ 000'500's 9r'0 1019172
000'8. 000'26  000'0 0006 C ©000'09 00029  000'€S - 000'+€ 000509  000'6Z 0006 000'6.2 LZo e
00026  000'SLL  000'L 000's4 000'60F  000°0L 000'96  000'I8 00025 000'826  000'SE 000'€} 000'82Y ZE0 LOISHE
000'ZL1  000'0VL  000'8 000'€} 000'CEL  000'98 000'9SL  000'621 000°'c8 000'06%'L  000°Zp 00012 000'£89 6£0 orLzie
000'99  000'c8 000'S 000'8 000'6L 000°1S 000'0v  000'SE 000'2Z 000'v6€  000'SZ 0009 000281 €20 10/S/IY
000'8€L  000°ELL _0000L  000'9F  000'E9L  000'SOL 000’ €52 000'60Z 000'PEL  000'COP'Z  000°ZS 000'¥E 000'201'4 8v0 oIS
09y~ 000'GZ  000'bF  000'SEP 000082 000" 00't  000'cr6 000'6EF  000'PEZ'S 000'8EE  000'9LL  000°IP9'C 8zt 1O/ 4/9
000°04 000'21 00024} 000'Vi}  OOO'EIE  000'COZ 000'191  -000'9/9'Z 000'9S 000'6€ 000°£2€"} 50 10/22/9
$8as  9-sas Al A3 *Nas 1-Sas-  rsas £-NaS -Nas 1-Nas n.mnw ~.wnm -sas v30s 7] eleg
$10 ri0 €10 {0} 110 010 600 800 100 900 £00 200 ‘yude@  wuolg
LO/0E/9 - 00/L/L P310}UOW SJUBAT WIO'S Jo) (jeb) sawinjoA yjouny pajews3
SIW3

Nd Z50€2 10/92/6

[

SOd

AR 017179



APPENDIX B TABULAR NPDES SAMPLE DATA SUMMARIES

AR 017180



(this page intentionally blank)

AR 017181




b9

qe.0 jie gxipuaddy |, 002 . 140§ ebey Au0Qe19S3adNMSIAHGPW UIBNSIWINIASOd\SIN\Sdde-ANI\:D
1€}3P 10) JUBWILLICD BU| O) 13)3Y - Ble(] BAREIUASAINAY-UON papalay=}
(paww| sanjep oN) j8s eeq IIn4

Mpa sz o uoisiepuna b 02zt | o0s | 1o w00>| 1Zo |szo> 2ol ov 1 saamfzer o o szo o 1co ewaw [eser evuoeesisor3as r3as sz
i _) Joesqiss | so0s | ess| ez | T zof v ¢ saom|we o o w0s o cio semi fsser avaosevizovaas vags iz
T ooe | eor | w0 | wz| et |veo] on 1+ sagan]esz o v oo eenze [esei avuoeerzeoraas rags sz
- - L o vez| vo|wel| oz T eee b on i ssead s Tice T T e T aze eevis feest  @vuo eerisor3as »3as sz
b Tl wef e esz| wi] T|eozl w2z sacan] o o @ zio sees [esst @O 966050#30S ¥3QS 92
- S R e R s00>| ¢z | se| [ o | on i ssoam|re 0 oz ovo eexew lessr  avuoseeczroraas »3as cz
o | o8 [s0e | ovo>| ve | wz| |ews]on z sagan)az o 4 600 ower [esst  BVHO 960L¥093AS $30S 22
T T e | s00>| ve | vz | feoz]on 'z sagan) iz woo " 50 €00 seewr Jesst  BvuO96.000$30S 930S 12
100y +8 Aq eusp Buipoy T T T T T R e o o ’ T
POPOEN® eneIuGSesde)
(__ Puunss uuomod e uoos| vs1| soo>| s | g1 stz on 1+ saaan)e w00 % 960 eone Jossr evuoeslocraas vaas oz
e I;,HLI cnmlHil N w 13 ot Jesof on 1 s3aaN 5 o e i |eesr  Bvuo 165121 ¥3aS v3as 6
gvuo
0001 < 00z|oi>|so o 1+ sagan]ez w00 g0t vo0  semzior |esst 169201 ¥30S  ¥30S 61
o B o T | |7 et er | e lon i T ez ec0  semie |ue6r  @wuO 269190930S v3AS 2t
lww,. ‘.Lunblumnmm ST T T T T T ‘ - ) N
| g&ﬂm@ﬁﬁm_l I [ N I T | N v saeN|n wo o vou ceoes fuees  seoesovacs vacs o |
168} 'S) Aepy
10 36U8) 933 1010 A0yes0Ge)
"omsuesadal jou 451 904 0091 < o€ |ucor|eco] o 1 saaan)zr  wzo 0z 6co 65k |66t @vuo 2650£093aS 930S St
o T e T loos|os{ael own T bvdisleor o 92 1v0 euzn Jueer avuo 16:210930S v3IQS
o T T ] e e | e saan] st o € 12t 8w Ji661  GVMO £69110v3aS $3CS €
| I N 1 A R E) Y Ty L6 w0 vamiz |ieer  avuosseizivaas vacs e
' ¥D 96 0} 1ep
wpososeoveepdmoeal | o5 | oos| oz |ioof on 2 muEz LT v w0 oesizl |eer  evuosesizivacs vios 1
o 0081 < L e e ] on siganfor o zv a0 oece |iesr  avHO96c0s03AS ¥3IAS OF
Oy Ve U T T e saoan] o e szo seumt |wem V4O 06.120930S  #30S 6
Tua| sce| oz |ecof o 4 saaan]  e00 91 ero oesimy [e6si  BVHO 96910¥3QS $3AS ©
o Sl e |oee] ez vifon 1 evas| T o - 1zo vezers o @vuo vezzeovans vaas
D ‘ oo | o | ez |r  + sagan] & 9 eenr |eeet 84O 969020 #1305 ¥30S 0
e T T ot>| 6s [ 12| on 1+ saaan] . oo e 920 cemeos fosst  qeceazol ¥30S ¥3AS S
N ) < T} fsefus|eo]on 1 samem| o 6 o semzz |oeer  qeibseozc093aS #3aS b
I ™2 A tefrisf oo fon 4 saaen|es 0 0 T T a 620 ceour feel  qedSe0ir0v3AS ¥ICS €
o e oz | 9c| £ | on 1 sagan]esz o 20 1zo seus  |sess  aesBgeo1093as v3QS Z
I TR R . BRI v ezo venint S8 qeByeciiiy3as »3aS |
sweunuod § (W)  [(NaW) | Ow a g | () [90d4 | HO |eeo8Q o3 esod w woog oy w ejeq | penoday al we;  bag
$/6904 | $1€904| -Hdi| -HdL | ‘HdL | HdL punoi9 -nd l.:EOSzow WeNyZ ixew ing  ydQ w0l edwes  nQ
Yow ‘NOUVHINIINOD SOULSIHIALOVHVHI WHOILS viva 3T1dWVS
LO/0E/9 - ¥6/1L/6 eleq ajdwes qeio) S3AdN
sin3
WV LO:EE0L 10/22/6 Sod $

AR 017182




ot

qes6 jje gxipusddy1 002 Gl JoZ ebey AV0GeIDSIAINMSIAIAPW LEBINSININIASOA\S INI\Sdde- ANT\:
He1ep J0j JuauNUOD Bl O) J8}8Y - B1e() BAREIUISIIdEY-UON POaloY =)
(powun1} senjep oN) 19s ereg gng

o1 t> | ve |oes] o 1 sagan] ou __ % _zo vemioi Jsear  aedvesior 1sas isos oo

0091 ] 594 | s00> | 201 ool on 1 sigaN[es 0 o o o 780 iuzm |10 Ovio 102200 305 #3005 08

ooe {or10>] s00> |sio> o9z on 1+ saaan] v 22 200 100 900 o oo loms .aou‘..l,ndmuszmavuom vios o5

00s | tri ] g00>| wi st on 1 sagan]er ere oo 0 v eco touze V002 VMO 10,260 #30S #30S 1§

) 0s | ver| so0>| es vol on 1+ s3agan]er 1o o 00 v 20 tomie [tooz @vuo tosicos3ns v305 o

ot | osc| soo>| zec szol on 4 saganju o o ©0 st wo ioen ooz eeBiocoiosacs s3gs 6

oc | evz| so0>| sre s oN 1 sacdn)ezt 0 0 w00 z 620 owviis 100z GO 00MiZE ¥30S $3GS pO

os | 290 s00>| 90 vwe] oN 1+ saganjoee 0 o o 8 o0 oomzii 1002 qeBooczii ¥308 v3AS s

ooc | o1 e00>| 2zz1 ss2]Jon 1 s3agan]rs o o w0 n 1o oomnt fiooe .nﬂ.mﬂo?wmoﬂ-ﬂw»aw s

"ooot| €c | 00> ecc el on 1 sagan]zz iso o zio v “oc0 ookt J100z  ed 002101 305 ¥30S 15

T "1 z> | o soo>| evo " |svel on 1+ saaanfoc 200 o oo 21 ezo oven 1002 qeB0020/0930S ¥3QS 05 o

- oct | ezo| so0>| 10 99 on 1 s3aganlw o o %00 zv w0 ooxiw 000z  @vmo oocivo r3as v30s or

i | e | ves| s00>| o8t wol on 1 sagan]er o0 0 cio 6 10 oot focoz  aeBoocicov3as v3as o6

i os | e60| s00>| 60| uo| on _ 1 ‘sagan]oe o o o o1 szo eewzi foooz  aedesvacs v3as vias o

iz | a1 oro>]| €24 oo on 1+ saganfez 1o o 00 o cco  eawzni ooz avuoeenzii vags vaas oy

009t <| z60] so0>| 680 szo| o 1 s3gan|ez w00 100 00 61 90 eamini Joooz @D eentti v3as vmom‘.#

B 006 | 21| s00>] 2v1 ol ov 1 saganfe o o 1o 9 co eeer ooz geeszororaas » ¥305

009t <| 29z | s00>| ¥8z " |seo] v v sagan|w 0 "0 o e 1z0 eemzm |esss awwoeeoceordas vias o

- - | os | ssz| soo | esz {svof on 1 saoanlez 00 0 100 6  szo ez |sees aveosszzeordas »: vigs v

ordwes § IM JuBLNOUOD “o0s | 1e| oo | ae “lezeo| o 1t sacanfor cio o W0 6 920 ocaveE [eser  avuoseewzeor3as vias
I 00s | 61| s00>| 681 veo| ov  + saganjiz 0 0 100 ©z te0 eweir [essr avuosezicosacs » vaas or

. ; “oe | voe| s00>| soc so | on. 1+ s3gan|es o o $00 i z0 oeawk |oser @vwoees0cor3aS »3aS e

Co "z> | szo| s00>| 220 coo{ oN 1 sagan] oz sco too W0 z£ 90 6wz fosst @vuoeesizor3cs ¥3as

1501 13 weiouo “out | ooe| 00> coe “Jeeof o+ saaan]zz ss0 100 6 00 w2 2o ewozi Jesos _@VuOee0zi0v30S ¥30S L€

" amsop qe) Aeproy . |

0) onp pazijeue 1ou sieve) voe| soo>| 99¢ SLLY WA b _S3AdNpEst O 0 90 e et} vamzrs leest  vuo esvzzi 930S Y30s ¢
- I 008 | sse| soo>| us¢ w9 | oN Z S30dN] e 2Z00 o €00 ¢ 1o senizs |eest 308:358 y3gs se
T ‘o2z | 980 s00> | 980 wo|lon z sagan]er o o o v vio veoizl aﬂ._.lm,‘umaso_&vuom v30s e
RREUON B Bid i b0l [ e o o o w s i o pngmani s e
SSA 2« s00>| s8¢ sso] oN 1 s3adN|se 00 o 3o 8 2_ eent Jessr  @vuo escoll ¥3aS vaos 3

T 7 Joooser < ooar <| 28| s00>| vev | 2z wol ov 1 saganfec 200 o zzo ¢ vo eewmr eesr  ewuosecont vags v30S 1€

)  |oost<| 21y | so0> | 61 0| on 1+ saaanlen o o w0 tz 0 eawem [oser  avuo erzs0saas vaas o

- o 00901 | oo0s | soz | so0>| iz ’ ove|l on 2 sagan|esr 0 0 a0 oz 610 vewie Jeser Gvuo 0691605305 $30S 62

uea3 esod w w w e
suewwed a._%u .m..,_Muw vi| BN Hd ”m.." 904 | W pnosd 2 _.589523 WeAsZ ey G WID oS poveden wdwes 10 s
0w ‘NOLLVYALNIOINOD SOUSNIZLIVMVHI NHOLS viva 31dWvS
LO/0E/9 - v6/L/6 eieqa didweg qein S3adN
SIN3 F
. Sod
WY E0-€€:08 10/L2/6
CoLUL3 ted O 5 i J

AR 017183



3

qe.B jje guipuaddy 00z S1 o By Au0QeIDSIAINMSIANIPW UIBWSININIASO\SIN TS dde-ANI\ 2
HEI3P JO) Ju3WILIOD Bulj 0} J3J3Y - Ble aAReUBSAIdaY-UON pajpsiay =Yy
(Powwy | sonieA ON) 19§ E1eQ iIng
SN seorlotxluofeeh v saaanlu o ive eso eereis lieet  @vuooeczii zsas zsas 69
) ooee | ot>| zz |zl on 1 saaan s |ocei  aedsesos0zsas 2sas e
] oon ) e ficlbon 0 saaan|e o o €0 seomm lsesr qedseoisozsas z zsas 18
S e | ) vl velon 0 osaaan) T @eT T zo  senus [seer  qeBgeiisozsas zsos o9
REIN > vefza|ow v ssomfar o s mo sees [see aedssoisorsas zsas se
o Z> [ 850 s00> 190 oz ov v sagenlizs o o o 9 zo wne [z avuoroieoisas isas ve
. s | o mmmv 2o “lsczf on Ty saganfioh 0 o e00 8 szo women |iooz @vH9 108210 1SAS 1SS €9
- TR e T e e - — —_—— - - - N — —— — R - - Nméo
o 1 Lt 1 N 1_ Jsoo] w4 wemade o o wo e co eeer Jowz  escooisas isas ze |
L B0
) | oe0| 3?_ wo| | |ewe] on 4 sacanjeor o 0o w0 9 co eoeu foooz  ese00isas isas 19 |
—n._.w:o';o_!vozomao...sx._lll—.lph_ om.._..u.o,mw_ m....—_ _ll-_wxomFoz ' mwoaz_ @ 0o 0o c00 e 1Z0 6e02M _8.: ) amowowm_mww 1Sas oe _
Wby eydwes jenuue smyd pubs
orcuses Bupwp Auspend sy z> | oso| oo | zzo| seo zzol on 1 sagan]zer o &z w0 eewc eesr @vuo wesc0isas 1sas 6L
e I e A e0of on 1 saganjw o e 4 tosizy fussr VO 265121 4SS 1SS 6L
i T e T T wo| | lon v saaan]ez wo e 590 emuni eser V4O 166144 1SS 1SS 1
i} - B | wo|ois|ees|-on 1 sagan| e w0 801 (y0 6/82/01 Ju66t mcmu 168201 1SAS  1SAS 9L
) o Joome s60[ot>| 2 J on 1 sagan|ser o - h 9o emim s @VY4O 161190 1SAS  1SAS !
T e | 9z |o1>|ere] on 4 sagan] w00 2 160 semuy J6sl  @VHO L6E4Y0ISAS 1SS KL
o o ] ese | 6z [o1>|ze0) on 1 sagan|wi o € 1Z4 6@ |i661  @wNO 1691101SAS 1SOS €2
) 1 Tom| | sco| vz |iwof on T v saganlw @0 st ze0 oewrs Juest -m«zwsvﬁ— isas 1sas 2z
i ) Ve T voloi>|ees] on T4 T bvamsse o 0 @ w01 seze |66t GVYO 962080 1SAS  1SAS 4
335.9!.2...83 oo T |l oNT 0 s3een) T o0 1€ 2o oeume [user  8v¥D96/1£04SQS  1SAS O
. g‘-a|l|l s e It - - — . e [ . o
10u Sinses ‘Gu) Buipoy .
_. 1oy 0e popacoxs $je3a4 BRI scojoi>fees] oN 1 s30dN ° 2L €20 96EM /661  BVMO 96E0L01SAS 1SAS 69
D N I . sso| 61t [z on 1 ovams ) 9 ooz oezzw foser @vuoeeczoisas 1sas 9
i AN zo| sz |seo | on 1 sagan 800 9 6r0 9eGim [9661 EVHO 969190 1SAS 1SAS L9
— e B 1 Tl evfors| vl owT + s3can| o 02 160 9eEIL |9681 VMO B6EIIOISAS 150S 99
e e | | REE R sagan] o Z1 sco  sesior Joser qe0.560101 1SS 1SAS §9
— IR AR o1>f ee| ezl on v sasan] T o ¢ vo sows  foess  qe0580001SS 1SOS 19
B ) Tl e || vs| os | vefon 1 saaan|re o %2 1o sew® fseer  qedserosoisas 1sas €9
o 1 | > o [ v lon T sagan] T oz . ® Zo sans [seer  aebcelisoisas iSOs o
Ty e |7 . es| re oo soa ' saganjee o 9 11 eIz |sesr  qegegizo1sas 1Sas 19
siwewwo) | (3W) [(NaW) | Ow a xqg | (W) |904 | HI |eeoea wea3 esod u v Ny oy u eieqg | pepoday Qa we)  bag
812003 | 91€904| - Hd1| -HayL | -HdL | HAL punassy -ng _...SQSznq.:nzvN wpew g wdg  uuoig odwes 0
UBW ‘NOLLVHINIINOD SOULSINALIVHVHI WHOLS viva 3NdWvS
L0/0E/9 - ¥6/L/6 ®eyeq w_n_:._ﬂm qeso) S3AdN
N E] F
SOd

WV »0-€€04 1OVL2/6

AR 017184



L.

qesb e gxpuaddy 002 Gt jo p obey >_=Onﬂ.mwwWQ&Z;QEBE.ng.iguowgaw_igﬂ&ﬂ.\lzw«o
IEI1BP 10) JUBUNLIOD BUN O} J3JeY - BleQ BAREIUBSaIdaY-UON PeIOBIoN=Y
(Powtuu) sanjep oN) 19g Ereq w4
| orduses ur uayod ongesepsu0> or | evo| soo | so| ezo ezt o 1+ s3aaanfszt  so0o s 1zo semis [esst avuo esrisocsas £s0s o2k
o o | 1eo| s00>| ecol se0 we]on z saganfose o T e zio oees [esst  awuo 986050 €505 £S0S 84
z> |o1o>] suo> |sto>[szo> ecz] oN 1+ s3oan|vez o T T e ero eemzy omol.x.ﬂ-ﬂmo.msﬂs.wmom €sas oi
Jsad mou Japun Ayenb o . B S T T i T T o
10pip oydures ge/i/E osed
v oydwes Ayuouw dayoeq z> |oro>] s00>|sto>|szo> o 1+ s3gdn]zEer o 2z oo oowe  |eesr avuoessococsas esas i
. T | 2> | 1ol w0l erolszo> soc] on v saadn]e 00 o 2._ . Sc “esnk  |osst  awuoeelococsos €sas eib
’ z> szo>| 14 |eze] oN v saganjir o o zo  ommzn [oesr gg-enmom £SAS Sit
o ) szo>| 01> |erz] on 1+ sagan] ez w00 90t 2v0  lomzior 88t @vuo z6ezor £SO £SaS bt
) " oel telots|eve] on v saganfer o o ozo 6%m |ioes  avuo recos0 £sas £sas o
z> “|szo>{o1>|zzz | on 4 sagan] v 2o 0z 650 se5%  |ue81  @wuo sesocoesos tsas zis
) Tl e vso| oc [280] o ¢ s3adn] ver o ez azy seewt |88 @wo zeetioesas €sas i
z> szo>|ot>[ezefsoa 1+ evaslz o "1y co0  oerznt Jzesr  @vuo eeezil esas £sas ol
i oet szo>|ot>|sof ov 1 saaan)w o v 90 oenzmi |68l GO 061201 £SQS €S £sas 601
0091 < sco>o1>|oes| o 1 sagan]ee 0 T T zi Tezo sewe  |user  awwo secoscsas ¢ £s0S %01
e ocofor>|sce] oN 1 saan]szE o e oL sezm wmm-lmumomzcsmmow esas 101
© ewmpoy,
< B6/E/L 103 dn axew SjEOR) z> o v saaen] o ie o swuw lieer  evuoesuossas csas o
T z> ) ol zo fecs] oN ¢+ s3deN] - e00 o 6r0 oemiv 0861  awuo 960150 £SAS £sas soi
R o ’ ot>fors| sl on v ovdsl o T T T 707 oazzr Jeesr  eedsszzeocsas €s0s vl
B IS ot>foi>| vzl on v sz 0 T T T & 0 semim Sﬂiﬂmmmm:cnmcm £sas col,
z> ot>| vi | vzl on v sagan| o Tz cco camioi freer qedsesiolcsas €sas zoi
B £> ot>ler>i sz fon v saaam]. 0 T e o semeu |eees @20 50020£50S €505 104
i z> e |vsferlon 1 saaaes o T w ezo seomy |sest Q@D SezIv0tSas €SS 00
z> | 1> et ze fon 1 saganzz o T ‘29 1z0 swus  [sesr  qeBgaroi0esas esas )
z 1> > fon v sagan]zs so0 T vz o e Jeeer .mm.,olxu.mm&wummmw e
e S t> | vt on 1 saganfor o T m oz vemims fsem @0 veci01 €505 £50S 28
- - oz > [ co |mefon 1 sagan]en T T T 6 g0 vamue [seer 9o y6v160 £50S €sas 9
§ T o [zo>] s00> ETE wel oN b+ S30dNfoc  z00 0  ci0 20 620 oomu  [iooz  @wuoooco02sas zsas se
ondurs e "006 | 620 | s00>| i€0 Jeve] on v saaanjer o o 00 2z 20 eews 0681  BViO 68050ZSAS 2505 8
T "1 o1r | 110>] s00> |et0> " fon 4 sagdnlie s00 o o 28 ‘980 owiint Jessi avioeeiiizsas zsas ce
e dis o) " B szo>l v fazo] on v T evans|sz o T o wo zeniz |eeer avuo 611202508 zsas ze
A 1oz szoxlot>fuof on v ovaslve o T e iz e Jiee @VYO 1601102505 ZS0S 16
I I P R szo>loi>|wof ov 1 saaan)w a0 T ss Tzeo sewzr |ieer evuo eevezs zsas zsas o6
uea3 ©sod w w w e e,
i A R R ] PO el
VBw ‘NOILVELNIONOD SOUSINIALIVUVHI WHOLS Viva 3NdWvVS
L0/0€/9 - ¥6/L/6 eleq ajdwes qess S3aAJN
E) Fl
g SOd
WY SOEE08 10/L2/6

5

0
-

AR 017



st
| -

9e16 e gxpuaddy 00z . S1 40 ebey AUOGRIOSIAINMSIAIPW LIBNSININIASOS ININSdde-ANI\D
'€13p 10§ JUBWILIOT 3Ul| O 193y - eje(] 8ANeIUASENIBY-UON PaYdelaY =Y
(Pawwuy senieA oN) 19S e1eq ind

> | 10>] 500> s10> 6ZL ] ON ! S30dNjZe o 0 600 €1 620 1047z [i100z @vHO I0I0Z0€SAS £SAS ZSH
9 | 1o>|s00>{sio>| [ Jaz]on saganfio o o  e00 @ ezo tomen ooz avuo L0210 €SAS  €S0S 151
z |or0>[ s00>{si0> , e2z] on + saaaNfiz 0 o om0 st o toen fiooz  qeb 0coioesas £sas ost
| @ |1o>| s00> 010> oz on v s3agan]oee o o 1o 6 ze0 ooczns Jiooz  qesdooezit esas nwcm 6
R z |wo>| s00> [ero> . ol on + saaanlrs o0 o w0 6 0 ooens [iooz  qeBoosoii €SS €SAS 8r
€ | 10> 500>|st0> cezlon 1 sagen|zz 1so o zio v eco oowwor |icoz  qeboozioresas csas
| z> | vo>| s00>|si0> vwelov o saaanfiee o o w0 1t szo oomis fiooz  qeBoosisocsas £sas ove
9 |o10>] s00>|s10> eos ] on 4 s30eNlv. 0 0 0 2 veo oomuy Joooz BVHOOEIOESAS €SAS Sk
" v | 1o>| s00>|si0> sez] on 1 sionjer 0 o o 8 o oomir 000z asooom_nonmom €SS v
o N [ z> [or0>] s00> {si0> Cleealon mmouz O 980 0 600 4 6v0 66T |000Z EWMO 660021 €SS £SQS €l
_ ~ _|.z>|oros| 5005 | svo> |zl on 17 sacanfoe 0 o 1o o vzo sewzs foooz  @vuo esvozs csps esas zvi
L & |oto>| so0> [si0> Jesz| on T 17 sagan| ez w00 100 00 s s0  eemins Joooz eveo sssiiicsas £sas v
. | | % |otos] s005|si0s] Jesz] on T 4 sagen|w s00 0 wo z eso seent Joooz EVHO 665011 £50S  £SAS 0¥
_ N 0 W INHETE n..mv Clezlon 1 saganleor 0 0 o 8 co ez [oo0z BVHO 662006505 €SAS 6Lt
s . - l ImW.- ‘Wm,v. 500> eov ‘ ezl on T v ssgen]e 0 o T 0o e izo mmaso 6681 }mozomaousnwnm £50s et
o R N I . el-.m.v.mmow sio>| 822 oN 1 w.mmmz o S0 0 800 [} 820 mgwa omm_ méoaa.mncnmow £€5as €1
i ) Soplnnno “s00> | mno | |eze] o v sagan|iz o o w0 ez o sezmie lsser  avwoeszicocsas esas et
) S | z> |or0>| 00> sto>] |zl on 4 s3ganfes 0 o 00 s szo esmr |eesr @vHo 6oe0c06SAS €5aS Sel
. | z |05 so0> o> Iwel o v saaan]zz 10 0 w0 & szo sexz |essr avuoescozoesas csas el
- ..aea:,w;_:!...._wc.ow . M - mn,u “rzo | s00> | ez st onT v saanlse o o eo zz 04 sorcin  |eset Qe 66ELI0ESAS £SOS £E
..... - .-Ln,mnwl .m.ov mam.v; no>| sosfon 1 saaan|ws 0 o so0 1z wzo esen |esst méogao.onmom £s0S 6t
emsop gey Aepyoy .
oemppaieusrousien] | .| sro| soo>| wo welsea 1 saganlest o o w0 s 611 semzes Jesst avmoeszziesas esas ot
. L | vz joro> moov sio>] 602 oN oz muoaz € 200 0 €00 ¥ 10 eeLzl |8661 @M 96121 €SS €SAS OE
- R ENIEE 900> | 210> |@t]on ¢ saaan)er 0 0 00 » w0 seoizs feeer  avuoesoizicsas €sas ezt
__ odwes samwesmoucof o | eeo 500> | seo | velen T 4 Ts3aan]ic s00 o sio ze es0  senum 6661 GVHO 96141 ESAS €50 82
. . | & |eo0s]s 500> | v10> wilon 1 s3aaN]zz 0 o 610 6  »90 eeuzios Jesss  @vaO e6uzor £SaS €S0S4z
R ah;.e s00>| es0| ss0 ..&.m ON 1 saddn]e 200 o 2o €  vo  eeeol 6601 30ean8.nmom £50S 921
..... o e | 009 | 006 | 610 .mmo.m .No i , -: oN 4 ‘mwomz W o 0 20 € (v0 senze |osel m<zo8§8nmow €5aS szt
e ow«. om.un cio| s00>| sio _: oN oz mwo..z %Y 0 0 910 0Z 810 naa:a 6661 n«zonasgnmow £50S 28
_ Mmszo wowepung iSm o nc.ov 610 |szo> stefoN 1 saganfzel o o szo o ico veois |sesr evuossaisoesas esas ezl
— i oc | a0 moov zo | seo| |zl on z mwouz ¥ 0 0 ¥o0 o €10 oe!; 6661 m(&oomn:onmom €sas zzt
| | v |oves|soo>|sios|szos| T |isi]own T sagunlee o of 820 eeoie [968I @O 860100€SAS £SAS 1Z1
sjwowwo) | (W) [(Naw) | OW a *a | () |904 | HA Jeeoeq wen3 esod uw W oy N w oieg | pavodey a wey  bag
82004 | 818203 - Hdy| -HdL | -HdL | HdL punasg g Juebcauenioy weirz wvem ng  gdg  woig odwes 1o
VBW ‘NOLLVHINIONOD SOILSINLOVHVHI WHOLS V1vQ 31dNVS
L0/0€E/9 - ¥6/L/6 ®Yeq 8jdweg gesd S3AdN
. SiIN3
WV SO:E604 10/22/6 s0d F

AR 017186




\a nt:

qes6 jle gupuaddy 0oz Si jo9 ebey AuOQeIDSIAINMSIdHAPW UBNSIN T IASO\SINSdde-ANT\D
I1E19p JO} JUBLILOD BUN O} JBOY - EIEQ BAREIUSSIIdaY-UON Padalay=Y
(paunuy) senjep oN) jeg eleq ing
it Jo10>] s00>|st0> %2l ON 1 s30dNJ 6L 61O 100 10 8 660 l0uZE |i00z @M 102260 ¥SAS 1505 OnF
’ v | sto] s00>| 210 zo9f on 1\ sagenf i o o o & wo toen 1002 qed 10c010 ¥SAS 9SQS 62
ordwes enuve 006 (010>} 900 | 110 ows]on 1 s3aaan]er o o 00 zZ  szo eews |eser avoe6l0s0rSas ¥sas ez
 9d%p qe1 vt O e ~00¢ (010> S00> | 510> 602] o 1 s3gan € 0 o wo Tz s &a.,ludmmmmw::wow.mmaw w
(mbgg 1) o T
| smowmaSBt] | e || | fsorforxfse]ov v saaam]am o 42 mo s Jes avsosssxorsas vsas o
' popodas 10U ‘BARUSSEIN)
1ou ays0duo Busrew v szo>|ot>|szz] o 1 s3gan] o1 o " zo eemzn Jees: awvuovesziorsas vsas su
“lel | szo>| 01> |ovz| on v szaam]zzz 0 C eu tvo et foser awuo zeciiivsas vsas vii
. e | lszos|ots| el on 1 s3acanee 00 T sor 2o ieczm Jesst  avwo 266700 vsaS vsas cui
Tl e T loslois| vl on T v saaan] v o 92 ot zemiw 08 avuo 2661909505 rSOS a
- o€ szo>f oc fsvzl on 1 Bvdsjenr o © 8 wo euzn fwesr evwo 161ziovsas veds mn
B 0091 < szo| or [eez| on 1 sagan|rer o €z 1zv zemin |81 a@vuo 260110 vSas vsas ot
B " oe 520> 01>| 88 o 1+ saaan] mw oo SL 200 06mZL 681 @vuo 9er0zi ¥SGS b rsas ool
- B P ’ szo>| o> | wo] on 17 “s3aam m.:M %00 "~ 1e eso  semor Juser amxw.SnS_qmom .wom 8-
_%ﬁwﬂ-ﬁ:&oﬁe”hn_ Joes] _ | [ ] |~ v sagan| o _ e zo eemm _mm.,:!-mmzoS:vaom vsas e |
eAyejuesesdes .
10u SyNSas "eun) Buipioy
N0y OE PIPEIOXD $iEJ ¥ 00c oz0{01>| 0] oN 1 s3gan ) 2v 2o vewr |uesr  evuo vecorovsas vsas ot
T 0091 szo>|ot>|ste| on 1 owams] o o ctez owzzw |08 evio96zzr0vS0S 4SS so
1 ose |szo>| sz [eoz] on 1 sacen] T s0 o ovo semin leser GW4O 960170 ¥SQS 450 i |
o | oi>foe>fvefon v sacan] o T Tae T ié0  semin lessr .nﬂmmwav:oomow ¥SQS ¢ oot
s> oi>| ov [zl on v saaan] o 71 st0  semiol Jossr  qed Seeior ySas ¥S0S 0
N T R . Cqors|zzfer]on v sasen] T 0 T T e T e sewe leser _ awB5e/000 vSaS vsas 101
- o | > o [selon v saaan] T Tz @ 7o cuws |ses  aebsezisorsas ssos oo
o s |7 >l a> ezl on 1 saaan]z wo o0 6o senin leea T 9B 562110 ¥SaS vsas ‘ost
- ol ‘ 1> zu oz on 1 saaemfor o T w20 varimn Jeser  wedvesiol ysas ¥SaS 05t
T | . i>1 ¢ [mefon 1 sagan] e s w0 voxie fsoor _ @0 eris0¥50s rSaS 54
- ) " | ot |ot0s] s00> [sto> oz oN b s3onjes o o @0 &z 20 touzm ooz _BVMO'I0/Z00ESOS £S0S 9sH
zaukhhcﬁonnkﬂ_muﬁ z | ez s00>| sz sce| ov b+ saom|ve 00 w00 wo o wo oms fiose _BVHD 109150655 £50S 51
D R RPN o_ev moov m_ov ': oN I s3adN 6 6o o0 o ¢ _seo w2k _8~ VY9 10£2£0 £50S nmow i
T " z> |1o>| so0>|o10> ste] on 1 sacen|er w0 o o0 v zeo sosike |1 ewio sosicossas csas oot
ueA] esod w w e
oo a..wu.ow .mzﬁu._ Sl - | ..M._“, 904 | W oo 2 __...aeee.s. meanz oy ma wda o povodey odaes "o s
/B ‘NOLLVEINIONOD SOLLSIYILIVEVHD WHOLS viva 31dWvS

10/0€/9 - ¥6/L/6 eieq aldweg qeln §3adN

WY 90:E€0) 10/L2/6

S0 2 Lo

e

Sin3
SOd

AR 017187



st
gesb ye gxipuaddy, 00z . S jo 2 eBey Au0geInS3adNMSIAAPW UIENSININIASO\S INF\Sdde-ANT\:D
I€13p J0j JuaLLLIOD BUY O] J3J3Y - E1eQ ANR)UASIITIY-UON Pardelay=Y
(pawruy| sanje, ON) 19S ereq Jing
. ] " szo| vz [vsof o + s3oen]sez o o wo ez | GVHO 2611200 §SOS 902
¥096 J0) dnaxew _joo | szo>l € fuzf on 1+ saganfeor o 9% o uuzn Jies 8vHO 16/2100 $SAS  SOZ
| ose voj ec [seo] on 1 sagan] s o €2 1zv 6w Juset 8VHO 4621100 §SAS  #02
o seo>| zv |aof on 1 sagan] w0 sz 20 vewrL |66t VYO 96¥024 O §SAS €02
- ® 1Zo>| 10> | 0> il ON L S3adNJ ¥ 9E0 O 610 92 121 o060l f100z Qe 006LOL BSOS 9SAS 202
ordwes jenvue 000t <| 210 co0>]| ero tsel oN 1 s3aN]es o o w00 zz szo eees  Jeset 6VHO 6610508 9SAS 102
~ ] 0zz [s00>| 00> |si0> el on 1 sagen] e s00 o sio 20 eso  eenins esst GvHO 962111 @ 9SS 00
—— 0081 <[ £10| 500> | S0 [oe] on 1 s3aan]se w00 o wo e zoi eemns fesss GVHO 96014 8 9SAS 661
Jsepenb Bupds 1o o ’ T B =T : It ;
404 Sis0du00 L6/ L sred o€ o1t>|o1>|sso) on 1+ saaanfe o 92 o1t semur |eei VYO 1661408 9SAS @61
. 3 . v szo>|ot> |zl oN 1 s3aan]eor o 92 o cenzn |eees VYO 16/2108 9SOS 261
z szo>{ 01> (150 ) oN 1+ s3aan|w @0 S. 0 oewmzi fu661 BVHO 96Y0Z1 8 0SAS 961
— e ¢> 010> 500> | 510> L) ON 1 s30dNfEY 110 0  S00 ¥ ZE0 tosiE [i00Z  @VMO 10SIEO 2SAs dniSas Set
R Z> | zvo] soo>| rio wel on 1 s3agan]ezr o 0 900 ¢ 620 oovizL |100Z  EVHO 005421 LSAS N SAS ¥6)
. avio
| edwesienuue oces | | 2> Joro>| soo> | sio>] | [ssz]on 4 sagaN]or s0 o  wo & w0 eowes |sser 6612£0 EMQS 92505 €61 |
s NL oo ‘ . -
| ducoovodwes enuegsst] | 2z | 1o [ 00>| wo| | | lov v ssam|u o o w0 ez wo e |esst 6621€0 EMOS 9505 261 |
. N avuo
| srduwes fenuue geo | | 2> | wol soo> | evo]| | | | o v saaam]oz sco 100 wo x 90 esme Jseer 660120 EMGS dn5aS 161 |
- avio
| ordwes jenuue geo | |_o0 | zvo| so0>| mo| | | Jov v saaanjes o o wo w w0 eesie Jeser 869120 EMOS 9n/S0S 061 |
1 avio
_I.. L | | oos | wef so0> | ot | | o~ sacan|se 00 o  wo e 201 eemnt Josss 96v011 EMaS dnz5aS 691 |
qeil passpu . ‘ avyo
| e 0} dn savew qesd | | 2> _ _ |szo>| 28 |evo on bvdus| o0 o sz vzo semer eeer 160720 €Mas dnzsas aet |
qei pessiw o ) avyo
| oo opdnsoyewqes] | 4 | | _ [szo>| 01> |sca| on 4 bydis| s,z o o wo e e 161120 EMas 9n¢sas 291 |
avuo
I N o] | | | Jossfeo]on v svas|rs o €2 121 emn ees £69110£Mas dnz5aS 081 |
avuo
o ) 05 020 ot>|uwe] soa 1+ s3aan]z o ive o0 oexei |66l 96EZLL EMAS dnzSas S |
N 99| 8z |ze | oN 1 s3adN 100 21 vL semim Joesr  qeBGBLIBOEMAS /SAS vel
| oo s> (21> £ J o 1+ s3genfes o 00 €0 seous [sest aeBgeoisoemas ¢sas cer
) ) € > vi vzl o 4 s30an zo 8 20 senis fsesr  qeBseiSOEMAs .Sas ek
oozt s> a>ferfon 1 saaan)zor o S. ZI0 ses  [se6r  qedSE0ISOEMAS 2SAS 18k
Swewwod | () [(NaW) [ on a *q | () [904 | HA feoowg wang esod | 4w Cw mw K w eleq | papodey Qal ¥ey  bag
510904 | 9€983] - Hdy| - Hdl | ‘HdL | HdL punci9 -nd Jluekiguensgy wesipz upxew nQ  wda  uworg odwes  nQ
WBW ‘NOLLVMINIONOD SO SHILIVUVHI WHOLS viva 37dNWvS
LO/OE/9 - ¥6/L/6 Eleq ojdwes qein SIAJN
SIN3 __
WY 20608 10/L2/6 SOd



2t

qesb ye gxipuaddy1002 : S4 jo g eBey Au0Qe9SIAINMSIANAPUI VIBNSINIAS IS INNSdde-ANI\D
HEISP 10} JUBALOD BUN O) JBJBY - BEQ PAREIUESBISN-UON PaBIoy=Y
(psunuu ) saniep oN) 198 ejeq ung
. 05 szo>fot>|vo] on 1 sagan] ez so0 901 zvo  semzor [sesr e z6ozor inas dminas vez
o _ i _ m A _ ‘ ev 01> a.wn_ oN + saan]er o 7 7 o szo semm  |eoer mﬂm@.&nos.zom dniNGS €62
| YERN_ 8 . - Bkl Eosdil o
| ordwes uwoprdn paned | Loe | | _ | veforsfeev]on v saaanfrsr 0 0 e tze_semn fee  seiodninas dninas zez |
avyo
| ocwewwomsmponed] | | || [eoforsfesrfren z wmndoen oz wo oewm [ osvors amnas dminas iz
avuo
_ o...easa:v!.&_ ] oS_ * _ | 050 | o.,w_ nw.s_ oN 1 wmmm.z_ o w00 Ve 650 98wl _§= ___ 96v001 dniNGS dniNaS .SN_
[ 1 ] [ T Tefo-[se[a v ssoan] w0 ~ @ wo zom Jue T aeb secivinas wnas ez
uaxosg oiog epwes
504 ‘oidwes umop/dn paxed 19 oc| uo[ms] o 1 saam]wr o e izv somin s avuoseatioinas inas ez
ordwes umop/dn poxed " ovz oe1] sz |ees| oA z wenndon o 0z o oent Jusar BYMO 961011 INOS  INGS '
sidwes umopydn posed i , oc|ec|! Jon z byams]e e0o ve a..,c “oemor Jiesr 832 INGS INGS 022
awn Buspioy papaecxe jey) i : ’ o T T o S T T T
| 2218 96/v12 10y dn avew sieda | | oos | | | _ | [ saoan| o e o veuus |uee 8V 062120INGS  INGS szz |
eanejuasaxda
10U sinsa; "ewn) Bupioy
10y OF PEPesOX® 51698 4 ¥ 006 et | sz |uof on +  s3aaan 0 2t ezo oweu Jues  @vuooecooinas INas ez
By dNS/SIQAN e ez - | ze0| oz |zss| on 1 bvans| o oL 90 oewz® ]eest  BvMO 966200 INGS INGS €22
T 0 szo| ot [ezz| o+ saaan] o .9 coz oezzw [oser  avuo eazzeo iNas INas z2z
By duS/SIAN e ove tvjos|eo ) on 1 Byds 100 0 wo sence Jeses | GYND 00150 INGS  INGS 12z
R oor | s ct|ve | + saaan] C 8 91 semz Joesr  avuo serozo inas INGS 022
sz ve| oo (29 ] on 1 saaen] w0 T o esc sewn vest  qecesoll INGS INGS 812
- 2y os| 1z 8z ] on 1+ saaan] o §  v0 cewe |[oest  qedceroeo INGS INGS 912
- s | t>lzi>f oz fon 1+ siaan]oe w00 " sz 190 scewr Jsesi  qeBserovo INGS NaS 1z
0001 1sf{ez|ve]on 1 saaan]ez w0 09 €0 semin |sesl _aeBgeziionas INGS_®i1Z
B - 1> | ot feeo] v+ saaanjoa C© ®  zo  vemwmr [seer e yesiol INGS INaS siz
coor< | ‘ 1> | eefoso] v 1 ssgan|er T g Tag [ _ aeByerie iNaS | INGS Wi
“oc |ot05] 500> [St0> ecefon vosaoaNfor 1o o 50 W zeo osie [iooz eveo tosicossas ssas o
z> |oto0>| s00>|s10> o o saomnlz o o co s wo ioen ooz 90 10£010 650 SSS 2z
- - v0> | 00> [s10> 29| oN 1 s3aanN}zz  s00 100 s00 v+ 800 oonzzs fiooz  @vwo ooizzi6sas ssas iz
" owesewe] | 005 {0105 500> [sr0>| e o v saaenfer o o w0z sz0 eaws |leses  avuoeswsod ssas oz
- o 009t <| 110> s00> | 910> oN 1 s3adN]ss o o o0 2z 201 esewt Jeesr GVHO 861100 $SAS 602
T T T om0 | | [szocois|welon v saganfse o T T @ gco semim emr | avuoiesima ssas 90z
— - T e T | T | [szes|ors]eor]ow v saaan]zr veo T T T gz Tepo 1emk  fueer T awao 850000 SSaS 162
uaag esod w e ba
B u..wu‘ow A.zh“ w.n» .%& -nmh ..M_w 204 | W h.sah-.m_ ? -"d _559.2.9 wespz .....u.._n: ......o ..ua ....n.mw povoded imrm ...._m s
/Bw ‘NOILVHMLINIINOD SOULSINILIVEVHI NNOLS viva 31dmvs

LO/0E/9 - ¥6/1/6 eied ojdwes qes g3gdN

SIN3 _ _
WY BOEE-04 40/L2/6 . ) sod

AR 017189



t

qes6 e gxipuaddyi 002 . St o6 686y AUDGEINSIAINMSIAI/APU VEWSINIAIASONSINA\Sdde- AN\
IE13p 10} JUBLILIOS BUI| O} J3j3Y - EJEQ BANEIUBSIISN-UON PoRaloy =Y
(Pawwy) senjeA on) 1es ereq g
.. . |oos<t i52] s00>| esz 291 ] oN } S3adn] ez eoo 100 100 s1 90 689uLl J000Z GVYO BEBIII INQS dnings S92
] o] e so0s] us 90| on 1 sadan]w w0 0 e a 990  66/5/11 g-..wmmwm.ﬂ*pzmwmm?om vez
B | o5 | ssof s00>| o ezl on 1 sagan|esr o 0 mo s  so oo/t foooz  @vao 662020 INGS dninas €92
o | ooss| sev]| s00>| 6| ses) o v saaan]e 0 o T oo e izo  eacem 6661 VMO 680290 INGS dniNGS 20z
Tl T weol w005 | eol| feeo}on + sacan|ez w0 o wo &  szo esuzm 6681  @VHO 68.2€0 INGS dnINGS 192
 ovtwres yamwasoucol " [T 37| a1 | s00> | ees lze9| on T V' sagan]or sio o wo & ezo severe feser wl(mmﬂvmnlo—z'..mm dnINGS 092
o T 50 005 | eso el s saadic o o w0 w0 s Jessi v sscico inas dninas ese
e T T v | 00 | v ~ |eso] oNT i T saaam]es 0 o 500 SI 620 66ME  [6661 @vMO 669060 INGS dniNgS 85
e T e i ] 5005 [ Jzee] on T v sagan] iz w00 o0 200 6 820 66%% (6661 @vNO 665020 INGS dniNaS 152
_ Swes 13mweunuool T Tooni<| erz | 00> | 1oz ] N v Tsagen]se T 0 0 oo 2z 01 sexi/ |6661 @O 66E1L0 INGS IMINGS 952
_ e wef o> s T fmel o i Tsaamlr 0 o - 00 1z sz eswn  |essi  BvuD 665010 INGS GINGS S5z

T eop T vt) 900> st | _[ 499 ON b S30dN|vs > ;
__ e pozieue 1ou sieo; __| cev|so0>| sev| | o A v _saoanlest 0 o eio ec &b sewzes fessr  @vuo serzzs iNGS dninas bse
o ) 00s | w1 so0>| e eze) on  z saaafee 00 o coo v 110 ssiizs feser  avaO 862124 INGS 9nINGS £o2
N T oo < eeo| w005 ] te0| | T ve]oN z sadanjer o o €00 » ro 86/01/21 [6661  BVHO 860121 INOS ONINGS 262
. ..8.3%3.:!9&954 “os | veo| s00>| 960 ~|soz] on i sacan]ie o0 o sio 28 60 son iy Jesei  @vaio gsi11s INGS dminGS 152
- . 1 _Joos | seols00s| o] | T[] o " saaen|se w00 o wo e 201 secni lassr  avuo eerois INS dniNaS 05
~ o e | eei| w05 | w0z| “Jeos) oN T v saganlzz o T 0 a0 & w0 96/22/01 [6661  BVHO 96,201 INOS dNINGS 692
. o oo | ouv |26t | 00> | sei | iz ] | eoe oN 1 sagan|ee 00 0o zo £ vo socos fessi 8VaO 96001 | INGS dnINGS ovZ
. D o0 | e1| w00 | | ccofl o 1 sagan|ew o o  szo ez o venze [sssr  avaio verzeo INGS dniNaS 1r
. o Joozs<| 0w | svz [ so0s | we| s6o]l on z sagan]osr o o @0 oz 610 T 8VYO 969160 INGS dniNS 9vZ
. _e:.mu|o  uoysispura| 0o | 90| 900> | volszos| T [eco | on T “szaanlzei 5 o szZ0 of it veoim [6661  BVHO 960190 INGS diNGS Sv2
TN T e ez e | 7| el sl oN z saaan|wz o o so w  Ero oe:k 6661 BVYHO 96r120 INGS dNINGS ¥¥2
. o oz | 101 | 00> | cor| ezo| T {evelen i sa0aNle82 0 o1 szo ueoue [ueer  Gvuo 660190 INGS dMNGS £2
s&:..s:o;..mozaa?coo _ ~ | o5 [ecol 5005 | v o] 2o | on " sagan] szt roo @ 120 eemIS [966E  BVMO 96Y1G0 INGS OMINGS 262
o b o | evol 00| sl oao| vl on z s3aan| o o 8§ Zto s [eser VYO 966050 INGS dniNaS e
e . B |mw._. 560 s00>| 60| 21 ses| oN 1 s3aaan] vz o 02 oro seczvy Jesel  @wuo eeczro INGS dninaS 0r2
o o |z | wo| ezo] vi | et 920 on  z saoan]ze o i e00 C moroog:o.zom dniINGS 662
[ z> | wo]oto>| esn] seo oss] on z sagan|m wo T €00 [ BVYO 96200 INGS dINS 952

LUpIp Sdwes ga/i 959D
t&é&é%g > 20| 00| srof 2o 899 ] on I S3adNj el o i 990 el e66t 8VHO 86600 INGS dniNaS /€2
— R | | moo 800> | w00 avo lecol on 1 sagen]e 200 98 960 96 Jesst VO 861060 INGS dnINGS 9E2
I N TS ol [ si]ews | onT v saamlis o €€ 1+ sesies |eser  avus esizi iNgs dninas scz
Swewwod | (W)  [{Naw) [ ow a *a | (@) {903 | HA |io08q juerg esod Sw o oy owy u aieq | pepsodey a ¥ej bag
51e204 | 90903| - Hd)| - HdL | Hdl |HdL punaig -nd f..i.Qc.zo:Sz& wpew g wdg  uwois 1 edwes  no
UBW ‘NOLLVHINIONOD SOULSIILIVHVHI WYHOLS viva 3dWvs
10/0€/9 - ¥6/L/6 eYeq ajdwes 'qess 3N
) SIN3

WY 80:CE05 40/L2/6 sod F

AR 017190




T

qes6 e guipuaddy | 002 G1 jo 03 abey AU0geIDSIAINMSIdYGPUW UIBNSIN N IASOJ\SINI\sdde-ANT\:D
: €19 3O} JUBWIOD BUN 0} J3j8Y - B1e(] PAREIUBSIGaN-UON Papalor=Y

(pawnus) sanjeA oN) 18g ejeq jind

v wolot>|ea] o 1 s3aanfre o 02 ot semn e avuoesivoznas znas 26z

" eco| ev {svz] on 1+ saganlwst o 0 0 e .-N._ e h.mm—l.m«mmmmw::zom Nas 96z

2 zolot>[srof on 1 saaanw o o So 8zl o8 9&08&2 ZNOS ZNGS s6Z

c.a.Sc..aeS&:S%n..h 006 6zo| o1 |szz] o 1+ s3agan] e o zv ezo senw  |iesr  avuosecosoznas znas ez
" pezkeue sjece; enx T | A " lon + sagen] T o 1€ 1zo owun |66 ewveoverioznas znas ssz
By d4S/S3AAN e T2 ool or fesof on 1 Bvds] T o o ovo ovexzm [ecer @wuo 96czo0zNas ZNGS Z6s
T | os , szos[ot> |z on 1 saaan] T o 9 ez eezzv [ee6r evmocezzyozNGs NOS 162

By dugrsagan enx| T o , ot>|ot>| 2ol on 1 ovams] T o0 0 0 oenck Joe8l  BMD DEIEEOZNAS ZNGS 062
A REPY o1>fot> ozl on 1 sagan| o " zn ezt veuiz Jeser  aveoseizoznas znas oez
w010 Aemuns soye usois | ] st v omm] T 8 ov eemr |vess  avwo verozoznas znas wez
T s ot>| et ez oN 1 s3agN] o 21 sco sesimi foser  qecesiolznas zNas 282 )

o | o> 9z| 2 Jon v s3] T o0 '8 »0  cammw [vssr  qedcerce0zNas ZNGS 992

T L zs| v | ezl on 1 sagan)es o e 6z0 sceomv |sesi  qeBsezirvoznas znas Sz

: O s ez| o lon 1 s3] woe 0 o ‘ne Tsenin |sest  qe®cezitoznNas Znas ez

o€ TS on t sagaN]er ~ m w0 v fsser wedyeciiiznas znas ez

- z T I ~ m zo veruo [seer aedveciorznas eNas 26z

) e > ot Jzeo| on 1 sagan]es 0 & w0 v m.m-|;mu&3o8o~zom NaS 192

0091 <| 91| s00>] 2+ sve| 0N 1 S30dN| 8 0 0  tzo oz 250 touzm |ior  Bvio 102290 10s NG o8z

oc loto>| soo>|si0> “|oss| on 4 s3aanf vz zoo 100 w00 o1 wro  1omm 100z BVHO 10viso INGS dniNgs & 2«

- Toer | w2 | s00>| ez “less| o s ‘,mmonz © 110 0 0 w  zo iosie ..&mlﬂﬂzm‘.s.no-zom dnings oz

z> | vai| c00>| 9 eesfoN + s3aeN|zi 0 o 1o 9 2zo iowE |00z @veo toioco iNas dninas uz

zz | 1ez| s00>| ez welow 1 saganliol o 0 T e00 8 920 iomen ooz avao 10szio ings dninas oz

rvz | ez | o6z| oro>| s6z ccol o 1 s3aNjuz o o oo st wo o 1002 qeM 106010 INGS GMINGS SIZ

" | ost | erz] so0>]| stz orz| o 1+ s3caNlezi 0 0 w00 £ 620 oomimi |1002 GO 0oMiZI INGS dMNGS ﬂsm

- 23 z | var!coo>| st 2] oN 1 saganfoce o o 1o e 0 oweznt fiooz .‘aie.._olo&:.zan dniNas €22

i " Tos | zzv ] s00s | vt zse| o 1 sigeN|zz 150 0 zvo v w0 oouims 1002 Qe 00101 INGS dniNS 2z

T "1z | eso| soo>| eso “loofon 1 saganjoc zo0 o @10 21 ezo oo 1002 ﬁboSoS-zcm dniNas 122

- i “z> | ero| 10 | czo ~ |ves|on v sagan|w o o wo 2z wo ooeiw Joooz * BYMO 00E1Y0 INGS dniNGS 022

- 2> | 620 s00>| €0 sos|ov + sacaNfes o 0 w0 8  cro ooczw foooz  aedo0zzco iNgS dninas esz

z> 1 10l soo>| z1o ‘{zo]lon v s3aan]er o o cio s :h,.; " ooere Joocz ..fa_m.s_no.zawg.zcwcﬁ

- "] 06| seo| so0>| 280 el on 4 mmmr..z % st1 o %00 4 :3 sa/tizs foooz  qeleasszy _zom dnings 292
—-=1- 31 eve | s00>| €51 " |wzo]on 1 sacanfos 0 o 1o o vzo 6wz Joooz T aeeerezt sNas dninas sez
el WE Foad o R Do vl il T £ [ e e M e M S N ool BN B s

UBw ‘NOLLVMLNIINOD SIHLSINILIVEVHI NHOLS * Viva 3dNVS

1L0/0€/9 - ¥6/1/6 ejeq @ldweg qes9 S3AdN

- SIN3 __
SOd
WV 60:€E-04 10/L2/6 . ,

AR 017191



!

bl

WV 01 -€€:01 10/22/6

qesb e gupuaddv | 002 5140 14 ebey AuOGeIDS IAINMSIANAPW UIBNSININIASOA\SINS\SAde- AN\
€13 JOj Juawwwod aul o) 19)3Y - ejleq 9AQRJUBSANdaY-UON paloa3lay=Y
(paunuu) sanjea oN) 19S ejeq jin4
1664 'G) Aeny
10 1049 893 J0u0 Aiojesoqey
'AeIUaSaxta; jou Ynsa: D04 > | szo>|wee |mz] on 1 s3aaan)er  wzo 0z 660 65k |ue61  @vo 650c0€NS ENGS b2E
B nRan sz0> vi leoo| o 4 s3gaN] st o €2 1z1 o0k lieer  @vuo s691i0eNas eNas oz
o ¢ s20>[ 0 ’ >lzco ] oN v s3aaanfcor o £ oo wea.a_ 1661 oéo 960221 ENGS €NGS 61€
o szo>{ot> oo on 1+ sagan|w w0 s¢ 200 o9ewri |66 méo 8.8, ENGS ENOS s8It
oysodwod ) B ‘ .
_ o ondwws wooynsun | L» | | [sz0>| 01> | zes B sagen] 2z o bve €90 sexent 661 @vuo 96czii ENaS ENaS ue |
uapeceue . ) ’ T - ) ’ .
_lop Asan ‘udesBasphy pokerop | o0 | 00 01>z ON 1 S30dN| SZE O {Z 104 96R”/@ ]/661 BVMHO 96E0R0ENAS ENAS 9IE
39.@30&: o ooy s¢o>|oi>|zief oN 1 Bydis o @ €0z 96rzv [oeer @vuO S-vo nzow ENGS St
o o et o> oz Jwz] oN 1 s3aeN 600 o or0 oesiw foss avuo 883 nzom ENGS nig
i ux.._wm\mmnaz ol T K2 i O1>1 vi feg | on  GBvdig 100 ] v90 genee 9664 m<xo S:Ho ENGS ENGS €It
o e> | ot>|or>fze fon muEz 0 02 60 96IA J9661 @VMO 96PLIOENGS ENAS ZIE
~ N L 04> 1z fzz foN 1 sigaN 600 o 69 el ol QeBSE/0LLENGS ENAS HiE
o e [ ) os>| ¢e | 2 [ oN 1 s3gdN 0 € 180 e 966l  QeBSEOLZOENGS ENGS OIE
. or e i> | sz | ¢ | ov 1 s3gaN]ree o 82 10 semo Jseer  QeBger0soeNaS ENGS 60C
T 1 ) b> (ve>) g L oN 1 s3adN] zsz o 29 1zo e |s661  QeIBSE/OIOENGS ENGS 80E
) ] o i 1> | ez oN 1 s304N] rit v 961 vesziol S66L  QeiB yGOZ0L ENGS ENGS  LOF
0022 ‘ 4> | 11| vol oN 1 s3adn] ee 22 690 66 [s681  9eB y69060€NAS ENQS 90E
ssediq
| voners dund (Sm1) .om.wwz- L [ovo>| so0>| 510>| | ] ] soen] zz 600 100 szo 2z w2y sonim Jsooz  avio-toiisoznas anas soc |
S T e b Y
| vones ?a.mg....wnl.-.u z_ | | @o|soo>| ezo] | | lov v ssomfoes 0o o 6o s o ovem Jrosz  qei8 006001 znas znas voc |
L S..n.m?..a.m;:mmaw:z_ _lJovo>] so0> |si0s| | | v & saom]e o sio o o i eesie Jocsz  qedessiziznos znas eoe |
{unu of) ssediq - . B
| vonesdund(smiotma n| | | vzo| soo>| szo | | | v sagaNjor w00 00 sco w2zt esnzm Jsssr  avuo ssrzooznas znas 20¢ |
(sses80:d uy wigo) payyou . . S ‘ N ‘
wew ‘ubisep>>uuojs ‘ssediq
| voners dund (sm oo N| | | sto| so0>| wo] _ I v e s3gaNj e 200 0 10 & ok eemen Jsssr  avuo ssszioznas anas o }
| 493_..1:&1”3.,&.,8 (] I N Y so>| o] | | o~ siaeN] @ ico w0 o o5 ore  sesen Jessr  ewoussziiznas znas ooc |
sseddq )
uoners dwnd (Sm1) o0 N oo obvjeo>peor)  f | Fon 1 saaan]se 800 o ero ee 2zt eeens |esst 8VHO 86Y0L4 ZNOS  INOS 662
005 evol| i [eos] oN 4 s3gan 200 soi 2o ez fessr  @wvuo sevzeozNas ZNaS 962
siwawwo) | (W) [(Naw) | ow ¢] g | () [90d4 | He Jeeoeq tuaag 88 w (U V7. TR 1] u aeq | popoday al ey bag
$1€303 | $1804| -HdL| -HdL | ‘HdL | HdL pun0ID _...Eo..azec uemyz juxeyy ng  wda  woig edweg o
VBW ‘NOLLYYLNIONOD SJILSINALIVHEVHI WHOLS Viva 3VdNvS
L0/0€E/9 - ¥6/L/6 ®eieq ajdwes qeiD S3AAN
. SIN3

il

AR 017192



qesB jie gxipuaddy1 002

&

Gi Jo 2| ebeq

AuOgeIns3IadNMSIDIPU UIBNSIN N IAS OJ\SINISdde-ANI\:D
fie19p 10) JUBWIWOD Ul O) JOj8Y - BleQ BAREIUASEIdaY-UON PalBlay=Y

{pawwy) sanieA oN) 19 ereq jing

arduwes | IM 1WaLNUoD o |oro>| s00>|sto> o] ov 1 s30anlic 00 0 sio 20 w0 wenns fessr  avwowectiiwNas wnas st
u |oros| suo>|sto> 26| on + s3aen]ec w0 o wo 6 2ot eacni Joses gﬂ&.ﬂwznﬂ. ¥NOS ere
z |oio>| s00>|si0> 62y on + saoenlzz o o eo 8 o ewrzior Jeser v 96,1204 YNOS ¥NGS 9K
0z | oc [oro>] s00>(si0>| szo oo oN 1 sagan]ee 00 o zzo &  vo  eaens |esss o<¢o§8;zom Nas v
own Bupioy paeoe sieoay | w2z | yezz joro>| soo> (sio> ezl oN 1 s3oan|ert 0 o  s2o e o cavze lesst onsvuao.zow ¥NOS ore
A/ GZ 0 'uojsiapuny) ozt (910> 110> |2zo>|czo> 9] o + s3gan]zee 0 o0  szo o 1to  vemim 8061  @VNO 069IG0YNGS INAS SHE
, , o oct [oto>| so0> |sio>szo> 29| on 1+ s3acen] ez o ’ v oo wmzw eses avuoverzeovnas vNas wmn.
o 6 |o1o>| w0 | cto]szo>| |veol on 1 s3genlie o 1850 senzs |eeer  Bvwo 905250 WNGS INGS BE
z> |ovo>] s0o>|st0>|sz0> soc] on + s3gan)rez o 0z oro vexzy [oder lammm&,:mmm vznw,mvm

..E;vngc_&m-,_‘g.ur’ i ’ - . T - . , T T o

1upip erdwes gg/L/E esed
w edwes Apyuou dnyoeq z> |o10>] s00>|st0>]szo> 2] on 1 sacanjez o 2 ovo sewe [esst  @wuo 8s0co YNGS oS v
- z> [s10>| s00>|o10>|cz0> el oN 1+ saganfe 00 % 960 ek &a.-im«rm.ceencvzow *NaS ore
' szo>|ot>|1wzs] on v sagen] e o e 1 zeswze fessr  awuo zesizi b YNOS NGS et
. szo>|ov>|wel on 1+ s3agan] ez s00 901 0 26200 086t  BYO 260201 ¥NGS .vzow o
N £ szo>|ot>{se) on 1+ sagen)er o et szo lemm  |i66r  @wvuo 266080 yNGS as eg
) z> szo>{o1>[eoe] on 1 sagan|ar vzo T iz eco zemr fiser  awo 265060 9GS b ¥NaS ..an.
N szo>| 91 |vee] on 1t saaen|wst o0 T T ez -m., Temn Jz681 awio 269110 9NGS YNGS ScE
z> szo>|o1>[se] on 1 sagn]w a0 -.-...; B Nno  venzt smm..lmﬂmmsvﬁ:zow czaw!m“m
o8 e %2 szo>| zt [ewo] o 1 sacemjer o 21 szo oeem Jieor  avuoovecososnas enas ece
Z> |ot0>] soo-|sto> ol oN. 4 saoaNfeE 100 0 500 & czo e [iom Gvuo iosoroenas enas vee
z L1o>] s00>|st0> eac] o 1 s3aan] iy ec0 0 610 8 1zt oomior .SN, " qe8 008101 ENGS  €NOS  1EE
z> |oro>]| soo>|sio> we|l o 1 s3aan]or ec0 0 w0 2z ~ ovo eawzi ooz @vuo eeedzi tnas tNas oec
z | ero| 0] ozo 1| o v saoaNJoe 0 o 110 v 10  eawuz ooz  aeBeseriochas ENGS eze
ovz | 10| s00>| ero selon 1 saaanjer o o €00 & izo _eanzm leesi  avo 862200 ENGS tNas eze
z> |1o>| 00> 910> ON | S30dNj2zZ  S80 100 ¢ 600 G Zv0 eaozi [es8l GO 660ZIOENGS ENAS 1z
ovz |o1o>| so0> |s10> ol on 4 s3aaanler o o w0 90 ez  ewewnt leses m«mu-aa.:nznm..mram e
0s szo>| st [ez2] o 1 sacanfie o e L lesua 9681 avuo Lesizi ENGS ENOS see
] St |®Lp N ¢ S3ad Son L TEERIE arnmm s
0091 szo>|ot>]zze ) o 1+ s3adn] ez eo0 wor o sanzor feses 180201 ENGS  €NOS  ¥Z¢
" o8 szo>{oi>|sse| oN 1 sagan]vz  z00 100 o1 2o senzm |8 Gvo 261200ENGS €NOS ez
ahﬂhﬂaﬁ%%ﬂﬂm SC20>| 04> ON | S3AdNE 1 v00 o€ v31 26065 fi681 260€SOENQS €NAS ZZ¢
uaay esod

o0 | s || vaa] e | e [rar |77 | g " T [uskavenoy wennz e w0 oy [ @ bes

0w ‘NOILVYLNIONOD SOULSNILOVHVHI NNOLS ViVQ 31dNvS

LO/0E/9 - v6/1/6 e1eq dldweg qeio g3adN o

WY 1L EE04 LOVL2/6

SOd

L

AR 017193



12

qes6 jle gxipuaddy | 0oz ) St jo ¢} ebey Av0qeI9S3QdNMSIdaPW LIENSINTIASOJ\SINSISdde-ANI\D

11€13p 10§ JuaWWIOD 3ulj O} J3)3Y - Bleq BANEIUISAIdaY-UON pajdafay=y M.u
(Pawwy sanieA oN) 18S €1eq InJ -
~
) so|lss] on 1 sagan] vee o 82 10 sewo |sees QeibSer0s0 A3 A3 1eE S
et ) 1> (o0 ] o + sacen]es o pit o1z SelmE  |seet  qedcesoc0A3 A3 oee o
. - u( . vz [sea ] on 1 sagan] oey o v zco veruor fsest  aedveciol A3 A3 e <
i zz|eeo| on 1 s3gan] eu 6 S10 vorue fsesr  QeSreriG0Ad A3 w
— _ jomi<joro>f s00>|st0> SL | oN L S3QdNjes 0 ] €20 0z 260 10uZ/8 [100Z BVHO'IOLZE0YNOS ¢NOS Lt
zs..o...uc:_..:ms
...&29:8-.5:.3!0: Z> 1SV | S00>| 651 164 ] ON I S3QdNf ¥z 200 100 600 9 8r0 1owi/Ss  JiooZ BVHO L0PiSOYNAS NAS  9cE
B - | z> [ovo>| so0> fsi0> ees] on 4 sagan]ze 100 0 s00 6 €20 s Jiooz m«io :moaqzom YNOS  S2€
. _ | 2> |oro>| s00> | s> vzi] o+ sagan]er w0 o c00 »  zeo s fiooz m§w LOSIEOPNOS  PNOS b€
. B BRI mm..o,vL 910> weflon' 1 Tsaaamfzy 0o 0 wo 8 zo ok ooz VMO L0I0COPNOS  INOS €16
B o “z> | wolso0>] ero " lzeo] on T 1 sagan)ez o o wo 1 ezo oomms Jiooz eveooorizienas wnas zec
_ T oz | i wols00s] are Clevilon 4 saadn]rs 0 o w00 sz ezo owszi: [iooz  qeiBooezii WNGS WNGS biE
_ - z> | z | cvolso0>| sio ~|ee] on 4 Tsagan]oee 0 o 1o 6  sc0 ooezns Jiooz  qeBoocziiwngs wnas o
o 1 T vwes| 5005 | eios Clstlon Ty T sagan]vs 0 o0 s & w0 oomns ooz deiBoosors sNas sNGS e
. | T | ve>| w05 |sio> . lezZloN t saaanfiz ss0 o zio v sco oowuwos Jiooz  qeoosios vnas wNGS 69
i | 2> | vos| s00>|sios| f{oee)on "1 “sagan]ies o o a0 1 zzo oome |iooz qei8 008180 INGS  YNOS  £9€
| Tl e o] moeso| T ezl on Ty Tsmamle: o o 800 ZI YO0 00y JO00Z BVMOCOEIYO PNGS PNAS 99E
| I v eo| 00> | izol Jozl o 1 Tsaganler o o 10 6 o oomie foooz  eiBoocicosnas eNGS so
i - | v | vos| so0>|si0> . |299] on "1 " saaan]e 00 w0 sio ez si oonen oz aeBooiciornas snas ve f
) 1 e |eves| ses|sies| | lwilen s3aadN] ez st 0 w0 11 seo  emums Joooz ﬂaaa:ﬁ.zom ¥NGS  £ac
- | 2> [ores| so0s |si0s] |sv2f on 4 “saganfor sco o 0 iz ero eemz Joooz VMO 660021 NGS  INOS  29¢
L ] o |iros| s00> |ero> "oz oN 4 " sagan]ez w00 100 200 s so  eemis Joooz BVHO 869111 NS NOS 10
) | ] e« | er0] s00>| wio Cleczl on 1 sagan] v s00 0 o 21 w90 eemni J0ooz  @vMO 66SOLL YNGS SNGS 09 ,
! 1 19| ol s0>| ezo | eeofon t s3aoaNfooe o o o v zo  esmiz |oooz ﬂ_aa%:o.zow YNGS  65E :
1 | e |ovos| s00>[sios ~ |zoe]oN v “sagan]ez  s00 o 00 6 szo emize leser VMO 66.2€0 INGS  NOS  6SE
B - 1725 | ovos| soo> [sio> o] oN 1 ‘saaan]iz o o w0 £ ceo eszie |eeet m<mo$~_8-zom YNOS  £SE
T T e | wes] so0s o> se] on 1 saaan) iz 190 o w0 e szo eere  ess: m<zu$8~o~zom YNGS 9SE
B o.asun.—wzr:\nﬂa.ﬂ [ ooet|1v0>| v00> | o> 60s] oN 1 “s30dN]se 0 0 910 2z 01 eemin Jeser  BVMOGECIIONNGS SNGS SSE
Tl T e | wos| so0s | eo> Cfez]on 4 sacan]vs o o so0 1z szo esen  |eser  evaossoiiownas wnas v |
) esns0p qe) Aepyoy T T T T oo ) . . .
_ Oeepotkewsiouseoy | 010> 500> 510> 65L] %A 1 S30dNfESE O 0 910 68 6it  senzes Jeesr BVHO U6Y2ZI PNGS  ¥NOS  £5E
) T ¢ |t1o>f so0> 010> celon 2 .mmonz €€ 200 0 €00 v 110 eeurs |sesr  aveosesizivnas wnas zse
- | 7 oomi<|iro>] s00>{ero> stz oz saoan]er "0 0 w0 »  wo seoiz Jess:  eveo e60rzt yNGS WNGS 1sE
spwewwod f (W) [(NaW) | ow a xg | () 904 | HA Jeeoeq juea3 esod w u g oy ut aieg { popodey a ey bag
510904 | 91€04| -Hdi| -HdL | HdL | HaL punaiy -ng .Sto.:e.a. Wempz e g wda  wois odwes o
VBW ‘NOLLVMINIINOD . SOUSINILIVHVHI WHOLS viva INdNVS
L0/0€/9 - ¥6/1/6 ®ejeq sjdwes qes9 S3AJN
SIW3
WY LLEE 0L L0LZ/6 sod F




ges6 e gxipuaddy|00Z

1%

S joy} ebeg

AvOQeI9SIAINMSIAVGPW UIBNSININIASO\SINT\Sdde-ANZ\D
[EI3P JOj JuaIL0D BuN O) 13)aY - E1e(Q SAREILUASIICAY-UON Pojfoy=Y
(paununy sanjep oN) 10g ereq yng

WY 24-€E08 b0/L2/6

L0/0€/9 - v6/L/6 eieq ojdwes qelo S3adN

vt |sto] o 1 s3agen o czo swen e evwosscoom L ew

oz ficz| on 1 saaen] o 0 cez oezzm eess  evuseszzoar A AL Ty

N te |ooof on 1+ sagan] T 00 ot ov0 oasiv [osel  evuooeolroAl AL biv

R N i AR T R 120 oszzr [ossr  awwo oezzeo AL AL o

aidwes ejeoydnp i | | o i sagan 'z sto  sesios Jessr -nln,.m~ma8e.>h AL oov

- ) ot |29l oN + s3gan 2 sco cemimi fossi  qed1-se9iot AL AL vow

ot | o+ sagen T Tcamm fossr | cesosorl AL 1w

T - cz{eo | o 4 s3aan 100z v semm e T aeBseneons AL eor

i B Jez|ss]on 1 s3gan . ‘ w0 senm [sesr  celcmrosoal AL  con

B B ts|e9 | on 1 s3agan vz w0 sawc [oosr  qedcerotoAL AL vow

e ¢t fzso ) on 4 s3gan ~ze zo  veeuos fsest  qeBresiol AL AL cop

I B 6c sz on  t  sadan "2z Teso vems seor ﬁb!éﬁ-i ‘Zov

§ 801 00> thy oN | S30dN 0 €20 02 250 10uZ® 1002 BVHOI0290A3 AD 1oy

o . Gz so0> | ezt 1] P on v s3aan| 0 €0 St w0 1o Jiooz  9eBi0col0AT A3 oo

ol soo>| eto| el on 1 s3adan 0 w0 W 220 oomm [iosz  aeB00sisoAl A3 eee

- - - zet | so0> | vet Tl N v s3gan 100 100 S0 6z et owsen foosz | @BooicioAd A3 oee

920 s00> | ez0 ON 1 304N 0 €00 e 120 esmzm [666r  @vuoeszeoAd A3 iee

’ o1 | 00> | 6zt I o v saaen S0 eie z 01 ewmin feser  @vuoesciions A3 vec

‘a0 s00>| ozo - ON | S30dN 0 50 venzs [esei | oviowesisoAs A3 ee

- i i Tovs|eto] on 1 s3agan v zo eemen Jeesi  eveoesezions A3 rec

- ot>|eze] o 1 s3gaN 1000 vy oto zemii f[oeer  8vuD60011 A3 A3 cec

o1>{rss] oN s3aan T ob 920 zexm |81 Bvuo 6608043 A3 2z6¢

- ot>{us] oN + s3gan "0 0z eco sk e -M«zmhmn.sgu A3 e

- ) ) 6t [cos] o +  s3gaN Cw w0 ez |ueer BVHO L611Z0A3 A3 08¢

- e ) Jov>| es | o v sagan ) ~vr w0 enzm Jeer  evuoeeizor Al A3 ewe

- o1>/ezo] o 1+ sigaN - @ czo oemu a1 evuoseroioaa A3 eec

- o1>|ste] on 1 Bydis ~ or oro vwezm oeer T avwoseczeoas i3 e

- ot [s00] on 1 Bydns 200 8 160 venzs 000 @viooezzsoAl A3 ese

ort>{etzf o 1 s3gaN h 0tz cazzw fuser evuoeezoaa A3 sec

ot>| 22§ on 1 s3adn T a ez senz Jees _BVMOLIZOAI A3 vec

- tt>| g9 J o+ s3gaN T sco  cesuor feses _qeDceoion Al A3 eee

- - “vves fon 4 saaan i e 10 cemzn [esel  qelgeszioAd A3 zec

oo o] L [ ™ [t i e e 8 | 2, 1
VB ‘NOILYHINIONOD SOULSINILOVHVHI WHOLS viva 31dNvsS

SIn3
SOd

AR 017195



Y4

qes6 yle gupuaddyi00Z Si j051 ebey Au0QeINSIAINMSIdHIPW LIBNSININIASOA\S I 3\sdde- AN\ D
1€13p J0j Juawwod aul 0} 13j3Y - IBQ BANEIUASAINaY-UON pajpelay -y
(Pawwny sanjep oN) 19s eleq jing
¥Ze | soo>| ez ON L . S30dNj 28 o i} 600 €1 620 1oz Jiooz avdO 101020 AL AL OEv
] YZ | soo>| vz oN }  S3adN] ey 0 0 €10 6 v 0 ool JoooZ Qe 0EIE0 AL AL 62F
82 | s00>| 262 ON 1 $304dN}] oL 0 0 600 9 820 oosze Joooz Qe 0052Z0A1L AL B2P
104} 600> €04 oN } S30dN] L o 0 900 9¢ 920 oonze [oooz qei 00IZZ0AL AL 22¢
€21 | s00>| sz oN 1 S30dN]tot o 0 1o 9 €0 662/ JoooZ GvHO 66200 AL AL 92¥
SL5| s00>| i oN } s3aanNjer o 0 €00 8 1Z0 66/02/9 |6661 BVHO 860290 AL Al  SZ¥
ZEV | S00>| EY oN L S3adN] iz 190 o 00 61 920 66z |eset BVHO 668020 AL AL ¥Z¥
€0t | so0>| soi| 2z oN + S30dN] ez o oL 820 ©6/01/9 ]e661 avHO 860180 AL AL  €2¢
(MDss 10 dwo)
| dnovew sew)qeso ] | | | 24| 600 | wi| zi|ous [co] o+ s3ganfzer o @z eo oo |esst  avuoessocoAL AL v
pepoda; jou ‘eAnNRIusede) T )
lou dwo) ?%_ns o1 |1c0 ] oN L s3Ganj 0t o vt zZo  eeez Jesel VYO 866210 AL AL 12V
) ) 01> s99f oN . s3adnjzzz o 9z Lv0  16/91/t1 o661 vy L8911 AL AL 02
) vi | 209 ] on + s3aaN] e o 81 920 o9 661 AVHO (65090 AL AL 6ib
1881 ‘S| Aeyy
10 191191 883 ‘1010 Aiojes0q€)
o.»__a_..,o,a.@ 1ou jinse! 904 ¥e: | e6s | on I s3adn] v v2zo 0z 60 l6/5% [u661 VHD LBSOEOAL AL Qv |
] 1s [2Ls | oN I s30dN]soz o e 80 6112 Jie61 AVHO I611Z0AL AL ¥
veL| v {81z on t  S30dN] 81 800 L8 650 98/m0L |i86s GVHO 96Y00L AL AL Siv
o 9t [cro | oN t Byduslsze o i w gerem {61 BVHO 962080 AL AL  Sib
61 [ 166 ] oN I Bydys 1] 1€ zo 96t Jueei Qe 96L10AL AL wiv
swawwo) § (W) {(Naw) | On a xQ | () |904 | HA Jeooeq won3 esod Nooow ut LTI TR T uw ejleqQ | papoday a ey bag
${€204 | S|894 | - Hdi| -Hdl | -HdL | HdL punos -nd Jueliquuengy wempz ke g wdg  uwois odweg no
0w ‘NOULVEINIINOD SOILSIYILOVHVHI WHOLS Viva NdNVS

WV ELEE0L 10/L2/6

10/0€/9 - ¥6/L/6 eleq ajdwes qess s3AdN

N LE]
SOd

AR 017196



-

hd

_ NNV -

AR 017197



S8
sie1s qeib jje gupuaddy | 00z : 9Jo | ebey SIE1S9RI9SIAINMSIA/GPUW UIBWSINTIASO\SINT\sdde-ANI\:2
“Husy uoRIBIBP papiodai By) /1 18 PaleINdIed (>) 19813p-uou se paykend senjea
(paunwu) sanjep oN) 10§ BeQg N4

%EEC %61 %0 %08 %0 %iIZT | %Ly | %0 SANBQUONY,

e Jo |y jo T vle o $}09)3QUONY

%60 | %EZL |%6r |%oth | %rr |%iis|%0zi [%6 |e%no

o2 | ver |iwo feoo |eco [ssi [§z o0 |as

v | v T jeso feoo 190 [zeo [s0 [vs  fum

» | e leso [e00 |zz0 oo [so [eo Jwsz

t | sot [ozo [eoo |zzo [eso [1s e uepap

o | ooor |ezo eoo |ezo |ssiisz |vi” WISz

st [ oom Jecr evo Jori [1es [se |52 Jwise

0z | ooot [vsi |oro |esi |ovs ool |az°” xew

o e |s s ls T |e|u ez Juno) {coo) tSas
' %0 %r %€ %88 | %E RL [ %8 | %0 S}99)3QUON%

o [z v s [v e e o $)29)3QUON#

%z | weor |%ez |%ivz | %i [%zz | %00s [%0r Jeuno
et | 1o vt |evo |wi |siz |or [0 |as

& | v lsoo [eoo |wo0 [eio |so |os wiN
092 es  lerr Jeoo [izi fezr (o oo uisz
001 oz |sei |eo0 [soz |ezz |ez [e9  Juepon

ooor |"szvi soe [woo |eot [ere [0 |1z wise
oresit [ ooss Jsev Jeoo |60 [z |oos oo Juiges
00008s | 0091 [v0e |ve0 |90% (000 |0zt [20b |xew

6 | os oo Jor for ez [u | Junop (zoo) ¥aas
%52 %6l |%OE (%26 | %GC | %S |%» %0 |speraquons,
o e {w vz |e 6o |08 |0 |saequony -

%0eS | %zt [wrer w00z | wece | %evt |%ers [%0r |ono
oieez | €25 lort [eo0 |1 |esi {ve |10 fas

v | v |eoo fe00 |60 fero {so [s¢  Jum
¢ | e Tlsoo |eoo w00 [evo [so loo Jusz
oo 1oe [szo [coo |ezo Joso [s1 [1Z |uepeny
or | oz lest feoo [ss1 [evt ez [ve w2
0%, | oos |sse [0 [zs¢ [eze 1o [o6r Juss
oo0get | 009t |vae [veo ese |oooi |ozz [z xep
60 | 682 |zzz jzzz | zez | oz [ 96 | wee unoo sHeuno Iy
() (NaW) | OW xq | SS1
$1€904 | 518904 | -Hdi | GHdL| HdL | HdL | 04| WO
VB ‘NOLLYMINIINOD

. SIN3
WV LE€E.01 10/42/6 : SOd

L0/0E/9 - ¥6/1L/6 SO sne)s qes9 S3AJN _ Fl

AR 017198



siels qesb e guipuaddy 00z . 902 ebegy SIEISQRIHSIAINMSIA/GPUW VIBNSININIASOJ\SINS\sdde-ANT\D
Ny uoRdBP papiodes eyl Z/L 1B parendfed (>) 19¢1ep-uou se payienb senjea
(pewwu) sanjep oN) 18s ereq iing

%rl %9 %SL [%SL | %05 |%69 |%es |%0 |spoaequons,
v v e e jz T fu o |swesquons
%EEL | %0 %9 (%25 |%zy |%se [%es [%¢ T |sno
ost | ws Tlsoo |ee0” {wo0 |1Z0 |21 [e0 las
9’ "t |s0o |eoo” Jsoo {ero [so 29 Juwy
2z ‘sz oo oo |eoo [ero [s0 |12 Juigez
of | st |soo [éo0 |e00 |ezo [80” |52 Jueipony
ziv | oos feoo [eoo €10 Joso |z sz wgy
o | oooi [ri0 Jsoo |eio |eso (1€ ez lwse
o | ooet Jsio feoo |zto |ezo Jov ez Ixew
ST e Ty Ty Ty e el fez” wnoo (600) »SQS
%09 %E (%00 %58 | %ee [%wiz (%99 %0 ]5o@equony
o | o ez lee ez |oz |er |o " |soaequons
wsiz | w6z |%ivz |%ve | %80z |%ist %evi [xe  Juno
sz | we  |evo |00 |zvo |oeo |81 |zo |gs
1~ |V lsoo [eoo [100 {e10 |so  |ee  fuw
t v [s00 [e00 |w00 jero |so |zi” |wsz
v | w [so0 oo [eoo [zco |so €7  Juepap
9t | oe [evo [eoo [ero foso |11 T [vi  lugs
sz | oo |[svo [eoo |zv0 [sso |s€ |22 |wce
009 | oosi [ezz |eoo0 |sez oue (€9 |9z  |xew
o |z |w T |w | w e e s noo (s00) £Sas
%0 %0 %29 [%00t (%20 [%o00i [%9ec [%0 |sppeequony
o le g je |z ]e |e o |sioeeguons
REL | %Ll |%¥E %0 %tz %o %oz % lwno :
o8 | sz& Jzio Jooo |zvo {ozo [vi [vo |as
o | e [soo [c00 |eoo [ero [s0 |zo  Juw
s69 | »  [e00 [co0 |ot0 jet0 [so |z9 [wsez
060t | €z |oio jeoo |[evo jico [0t |eo ~ Juewen
oot | sei  |evo [coo |zzo foso |sz i€z |wss
ozvz | 968 |1zo [e0o0 |ezo [oso Jee |22 {wice
000z | o008 |ezo [co0 [ico [oso [ov {67 ~Ixew
v i e e e e e o hunop (v00) zsas
() (NaW) | ON xg | (W) SS1
se204 | o8y | -Hdl | GHdi| Hdl | HdL | 904 | wd
0w ‘NOLLVELNIDINOD
10/0€/9 - ¥6/L/6 SdUsheyg qel9 S3IAJN
siwa F
WY EEEE08 LO/L/6 . 4 sod
[ O } i j

AR 017199



Z8.

siels ge:t jle gupuaddy 00z : f 9jo¢ ebey SIEISQEIHSIAINMSIA/GPUW UBWSININIASOd\SINI\sdde-ANT\:2
Ny uoiRBIdP papodal ay) /| je pajendled (>) 198)ap-uou se payiend sanjep
(pawwy sanjep oN) 19s &eq ing

%0 %0S (%001 | %0S | %00 | %001 | %0 S]103)13(QUON%
o 4 14 z £ e () S108}3QUON#A
w0l (%05 |%0r [ w%re [we [%0 |%sT Juno

02z [e00 |00 [soo [zzo |00 [vo  |ag

2 €00 [c00 |e00 [e10 [so (s fuw

| 2 [e00 “leoo |cio” [ero |so |20 fuicz
o€ [1wo feoo [sio [€10 [s0 |12 Juewen
‘ses  [rio [eoo [eto [ico [so [ez” uigs
000t Joro [soo [ero |evo [so vz Juice

000t 210 |s00 |e10 |os0 |so vz [xew
' gasieusog | [ Te T Ty Ty Ty e e T Junosy (r10) 9saS
%Sy [%62 [%00L [%6Z [%:9 [%sz [%0 |speequonts
i wﬂn o N; o h. o N . 4 ) W m ) S)0BQUON#H

%02 [%szz (% | wuz |%er |%ver (%6 fono
orl fecs ooo |ect [e00 [ov [z0 |ag

' s00 [co0 [e00 |cto [so |19 Juw
1 |soo [eoo [oio |eio [so [s0 fusz
|2 e Tfeoo {wo fevo [so {ri” Juepon

|8 |zve feoo |wo |eo Jez |22 wss
e |z oo |eez [szo [ee [0z Juics
005 |uze [eoo |erc |ozo [ze |62 Jxew

9661/11 suiBeq ‘vopesojweansdn | | 1 |2 L t e | 127 lunog (010) dnzsas

%0 %SL (%05 |%0 [spaiequon,
o ] T T T e {2 o fsesquong
%ozt | ST T st % |%2 T Jwao
gssn | T se [0 (2o as
e | 77T T T T ese tso oo U
YR T T T T leso |ee lze” wsz
oset [ ] 7T T T leso |ee led ueipayy
saus [ 7T T T T ezl fer wee
ssisz I - " fees [0z vz Juiss
Somn T N il oom aw | ] ’ xew

9661/01 spue ‘weassumopuonesopsausog fr - | | T | T Ty by 1y T bunog (010) 2s0S
an) (N | On xag | (W) SS1
$ied04y 818304 | -Hdl | G-HdL| -HdLl | HdL | 904 Hd

VB ‘NOLLYNINIINOD

L0/OE/9 - ¥6/L16 Sdusnels qes S3AdN

SIN3 __
NV reEE0L 10v22/6 SOd

AR 017200



\
siels qesB jje gupuaddy |00z 9/0p oBeg ™ SIEISARIDSIAINMSIAIPW UIEWSINTNIASOSINI\sdde-ANI\:D
"Wl voidBlep papodas el Z/L 18 parenoted (>) jo81ep-uou se payyenb senjep
(powwn) sanie ON) 198 ereq Hng
%52 %t %z [%ee [%z [%z1 | %001 %0 [siosiequon,
v T e TV T 2 T e |0 |siomequons
%68 | %t [%0r [w%izz |%er |%e6 [%0 |%si eao
gssz | ez |ms Jevo |ert |eot [oo ot |as
e T E TR TR e ™
| o |seo fewo [eio [re |50 |08 Jwee
o 7o feri [eo0 [ovi o000 50 [507 |uewon b=
seoni | oz [eoi Jeoo [0z [osv (g6 [ei |wse 2
ey | ooei [ive leoo [we [vee [0 [o2 |wes o
00zis | ooot [sev Jero |z6v |och [0 |ve Ixew o
1661 SwBeq ‘zz-INGS le vonecoyweansdn [ ¥~ | o5 [sr fsr s |4 |o Tzs” fnoo (300) dnyNas [+ o
%0 %0 %0Z 1% [%0 [sp08quUonN%, a4
o Jo I I T TleTz |07 |siaequony
%061 | %001 T T wse | %t |%st fenn
sort | emb | . £zz |ve ot |ags
sz e | 520 {so Jor Juw
o e || T e e [ee |wee
oo [T T T s [z [es [uewen
o6s | o8z T s ve (v Juiss
ooie | zs¢ | 1| T Hue len |22” w6
ooor | oo | | ] T |est |z (o2 Jen
‘9661 SPU 'ZZ-INQS e weansumopuonesojsewsog | £ | L | ) st |n |9 Junop (300) tNOS
: %0b (%00t %001 |%00b %9 [%et |%0 [spsaguons
TP s st {s v |z o |soeeguons
- %ort % %0 |%e |%es [%cit|%e” |wao
se9  |ooo oo |ooo [vio |ev {vo  |qs
"+ lsoo [coo |00 [ero |so |e9  Juwy
“ze s00 [coo |eoo |ero |zo [e9  fuysz
) 0zb  [s00 |coo [e0o |eto [ez |69  Juepop
“ | cob " [so0 [eoo w0 |czo {69 [62  |we
“o0ot [soo [eoo [eo0 |wwo |sii sz Jwice
“o0or |s00 [eoo eoo [0 [oer |27 fxep
agasaweuog |  [Tov s s ]s  |e |e [0t |nop (s10) s8as
(w0 | (Naw) [ ow a | ssi
sieoey | @0 | -HdL | GHdL| HdL | HAL | 204] nd
VBw ‘NOLLYHINIINOD

wc\cn\u - ¥6/L/6 SdUsShelS qelo S3AJIN

WY PEEE-08 40/L2/6

SIN3
SOd

L



Siels qesd e gxipuaddyi 002

42

g jog ebey SIBISqRI9SIAINMSIHGPW uieWSINIAIASO\SINI\sdde- AN\ D
Wy uoN2I3P papodas syl Z/i je pajeinoled (>) 198jap-uou e payienb sanjep
(Pawwuj senjea oN) 138 gieq |4
%29 %€ %6L | %S6 %L [ %E6 |%iL %0 $)0313QUONY,
] o Joc et 6 |er |s o S12319QUON#
%05t | wsez |%iiz [wie | %oz |%oc |[%os [%e Jeuno
W | ow [szo jeoo |szo |wo [so [e0 |ags
b | v |soo Jeoo |a00 [ero [so [e0” Jum
b v isoo [e00 w00 [ero |so [zz Juwsz
' v |soo  |eoo [s00 [ero [so |sz |uepap
i @ |00 [coo [ze0 [evo [60 |6z Juwigs
T ot [ezo [e00 |ze0 feio |51 [ee  uss
02 0ol |5t {ao |est [ezo |ot |es  |xew
¢ e o e e Jw |z [sr funon (+10) ¥NGS
%EP %SZ (%L %00 | %ML [%SB |%ES [%0 | sperequoncs
e s s e ls e o [o S]28)aQUONY
wiet | %eez [wer [wrs [%sr [%s9 |z [%e  loan
: m_wm.. ) m..sli nm,.@i .Now:. m_o,.o, 810 m.o vo as
) ' 500 oo |e00 |c1o fso leo  fupy
) ¢ |z " lsoo [c00 |soo |evo Jso [ee Jusz
v 1 [so0  [eod w00 |eio [so [zz  Juepsn
ozy 98 leoo [coo Joio [oso |et vz Juss
%Ll sea  [z10 {eoo |10 |oso |6z 2z |uss
00zz | o0oos fevo |00 [ozo [oso [ct [ez |xew
h.l,i IONy o r3 - 3 o h - QN. 01— 124 - junop -ﬂoev £NQGS
ST %0 %6 |%00L | %62 |%9S |%ec [%0 S)08}3QUON%,
g o T e e e e o |somequong
‘ wzzt | weel |woet |wvi | %ozs |%est [%es |%e %AD
o e Joco Jooo [eco [ert |21 [vo |as
b |z [so0 [eoo |soo |ero [so [ve fumy
z v |soo Jeoo [oro |zvo [so |ee sz
v T s10 |00 |uo [oso [z [2:  Juewpep
"W o5 |szo [coo [ezo |oso loz |s: WS
sz ors Jeso |coo [seo lset |1y |uu uIS6
o 006 |01 |voo |eor |ozs |ev [oe [xen
"L661 ©l€] Jo se S| o) padwing | 8 R VN PR VR IR PYOR P JunoY (200) ZNOS
(F)) (NaW) | OW xq | (W) Ssi
512204 818303 | -Hdl | Q'Hdl]| -Hdi | HdL | 904 Hd
WBw ‘NOLLVHINIONOD

WV SEEE04 s0/L2/6

L0/0E/9 - ¥6/L/6 S2'isnels qess S3AdN

SIN3
SOd

AR 017202



ay

s1els qeib |)e gxIpusddy |00z 9409 ebey SIEISQeIOSIAINMSIAHIPW UENSIWMIASO\SINTSdde- AN\
" UORIelap Papodal BY) Z/) 1& PaleNled (>) 10919p-UouU e payyend semjep
(o) senjen oN) Jes ejeq jing
%oy %6Z  (%€L |%E6 | %iL %S9 [%00 |%0 |speieguons
2 | ee o9 [ve e |ee | jo $108)9QUONS )
. t [so0 |eoo [e00 {eio [so [e0  Jumy ~
_ 3 s00 (co0 |eoo [cto |so |1z |wsz o
oL ‘s [s00 [c00 |eoo €10 [s0 ez Juepen o
O RN O T o P i &
8SL 0001 0 900 ZYo 1050 {o0¢E 0 yiIs6 -«
oz | oon |eiz |ivo |z |oie |86 |e8 |xeny o
£ | wr |os o |ee |10 |eo [er funop (YNGS'CNOS'YSAS'tSaS) Py m
%0 %08 %0 %0 %OV %0 ]s)09)0QuUOND, :
o T e e e e Tz o spoerequony
T |wee e [ %6z |%e | %eci|%8  loan )
T " |esz |00 |isz |eoo |os |eo |gs
e fee |eoi [ori (5o |55 fuwy
T T e feee (e Jaei vt 1o |wez
I O T T e T (L e P
e T T T P e o ™
SN B Ml P i 7 P FEFPRS Fd
~ |z [eoo [eze [ |ozz |67 |xew
B e e |8 |t [z |8 funop (€10 AL
%0 %001 | %0 %59 (%0 [ spaequons :
. Cte e T T e [ o7 | soerequons
| fwee {we %se | T [%ez [%21 Jeao
| |0 jooo jeeo | T |17 |20 Jas
= fio e feio s is Juwy
" “levo jeoo  |evo “|so |8s  lwsz
“leos feos [ivi | [se [ze |uemon
T ez THeoo ez | T fer |99 sy
SER T T P R PO il o
S YT S Y Bl PO o
- I VR P R R O T 1Y) (z10) A3 :
W | (Nnew) | ON xg | (up ssi !
51204 | 3003 | Hdl | OHdL| HdL | HAL | 904 wd
VBw ‘NOLLYMINIONOD

Wy SE-EE04 40/L2/6

LO/OE/9 - ¥6/L/6 SONSHElS qeto S3AJN

(Y]

StNg
S0d



b

sdwod ie gxipuaddy | 0oz 140} ebey Aupsansodwods3adNMSIdygPw LEWSINIWVIASOd\S I 3\sdde-AN T2
1E19P J0j JuBWILLIOD BU)) 0} J2)3Y - BleQ FANEIUASIIdaY-UON paidalay =y
(pawwn | sanjeA oN) jas ejeq (N4

pues 226p 103dsns 1 1540 19000 | 5000 |evr [s0e | ver [see |sv fosz | oA ows s3oanlest o o 90 e et venzes | esss  wevzzivaas vaos e
adwes (3mwounducol 010 | 1800 [ 2000 [v>  [z>  |z> (99 | 25 lee | on  aws sagan]ez 0 o wo e sz esE mataup.‘ 96611l ¥30S #30S o0
1900 [2000> (9000 v> " fe5  [z> |ev| 6z o | on oms szoan]zz o o &0 &  reo smrzzos ‘6661 081201 ¥30S #30S 62
~ Jezo |ecoo [woo [v> 2> [z mmw 02 [0 | on om3 sacan|ee 00 o zzo € vo  semior 82 |.....Mnmm_l~mmw 1
) ve00 (6200 [ze00 fv> o> [z>7 Joovd e | | on om3 ssam|e o o w0 @ wo savim 6661 965260¥30S #30S 12
" [se00 {c100” .mmm —r ~ Joev| sz [ee | on owa sagen] ez o v cro eenze | eeet 96V200¥30S #3092 .
6620 |eco0 ~8o ov> Joz> |oz> [vn| iz |oo | on ows sadan] st oo 8 1zo seewis | sest  wericov3aS »3aSs sz,
m.m!o 0 ..,Bo .,o.v oz> |oz> |eoz| 2z |ve | on ows sagen) ez o 0z ovo eerzm 9661 G6CZPOYIAS $3AS ¥
£
Buriop yeraue o) ol or> loz> loz> | - on  ows sagan] zer o tz 980 seer | eeer  vec0e0v30s v30S €2
] 9610 | 5000 | €000 oqv 0z> |oz> |ve [sz lesz | on “oms sagan]e 00 9% 960 eoie | vess  se10c0v3as vaas 2z
2010 100 [vzo0 Jovs [oz> [oz> Jovs] ot [0 | on s saaal s o g8 v esiz | ses  ssaizi vaas vags 2
soio [ei0o (oo [ov> [oz> Joz> [zov| o |we | on on3 ssganl 82 w00 901 vo emzior | 9ees 66201930 v3AS 02
: zz10 |ecoo | se00 or> foz> |oz> |vze| ot [oz | on w3 sacan|e: o o ozo s | e60 secomov3as vacs e
" [ve00 |cz00 | €200 oo_v os> |os> [oev| vi Joe | on T saganlz w0 0z 6E0 65K Mwm. Mm&no.wom vias o
‘ orio jovoo |1c00 Iver [ver [os> Joovs oz |av | on T evéns|eos o 92 wo euen | is8r  ecziovaas vias o
pues ooiep pedsns ss1 fosro |e00 | zroo oo_v os> |os> oz | st o | on T sacan|ver o ez 1zv semn | et 1601109305 1305 9
. “lseve |ez00 | oco0 oEv 0s> fos> [zu| vz [2r [ on — saganleor o 1€ 9co0 oesiz | l681  061ZZi¥3aS »3GS Gt
ec10 {sz00 | eso0 oo.v os> |os> [eou| s Jor | on 7 saaan]er o zZi1 6o oewe | 661 .,snoswwow yias wi
erzo 9100 | svoo z “fes Low T s3s 200 o€ 1E0 281z | 986t 962zS0»3AS ¥3IAS €1
Awo synsas simew seyf orv0 | 1100 | 2200 ’ Tl w7 sas 0 st vzo s | ee8r  oeezisor3as r3as 2
o0zeo [es00 | 8200 Mo., >los> [os> [rsof o [es | o 7 s3agan] T @0 et ero oesir | vees  oeov0r3ds r3as 1
1960 [8200 [500 Joor> fas> [as> |zt | e |w | on By 0 ‘ ) izo oezze | 9se1  oezzeov3as vias o1
pueseoepwonssifeszo [voro [vsoo [0z Jzi | w [v. fom |z | a0 saceml T 8 91 96c% | 988L  96c020¥30S 305 6
- ﬁ-mm.m oo |ecoo [ | | Tzl w Jow T saaan] 100 ¢ ozo sesuor | 9661  seszol v3QS »3GS @
IR N B PO FYRE PYSR oN- S30dN 100 Zv veL semue | 0661 S62190930S »30S ¢
ouzqeipedsng ‘ . o ) . -
o0 8¢ Unses uz g.akb szo0 |izvo ‘ & | o |w | on sagan] o % 1o ez | sess  seszz003as v3aS @
€920 (1100 [e6z00 fo1> s> s> |e | e o oN  saaan)es o 8l 620 S6OMY | Se6L  S60LYOPIAS ¥IAS S
- ~ |zero [voo |cio0 ) oN wpofe o v i1z ceec | sesi  se6oco vaas vaas v
ee0 | #4100 | t1c00 2 |z [0 | on s3aaN] 25z 0 20 izo seun | cest $6/010930S #305 €
Sl e s> s> e oN saaen] 25 soo vz zvo weGiL | sest ¥e6iLL¥30S ¥30S 2
i s610 |9000 1200 |oi> s> s> (2 |o [es | on  sacanle v 8zo wvenins | 88t weckiiv3as v3aS o
Sluswwod Uz ad "y | A9} ko | 0ok [s008] NiN| ssi] cooeq edty esod u w My oy u ejeQ pepoday al (1] beg
ey | -d -3 ‘qmy punoug -nd —_..59528 wewmpZ ke Jng  widg  uwoig adweg no
0w ‘NOLLVHINIONOD SOILSIIILOVHVHD WHOLS ViVQ 31dWVS
10/0€/9 - ¥6/1/6 ®jeq aidwes aysodwo) S3AJN
siw3
WV 0L:2€:04 10/22/6 Sod hhll

AR 017204




POS ) ) 9/27/01 10:32:12 AM
EMIS ) .

NPDES Composite Sample Data 9/1/94 - 6/30/01

SAMPLE DATA STORM CHARACTERISTICS - CONCENTRATION, mg/L
Oul  Sample Sl Dpihur Maxit Z4hvant efvantny Ground Torb, E- | P- |Towl

Seq  fah D  Reported| Date in M iM  in 88 Type Deice? J1SS | NTU [BODS | Giycol | Glycol |Giyeot | cu
32 SOE4 SOE4012299 1990 | 12099 042 28 009 001 095 B_zvo.mm EMC No | 02| 52 |582] <20 <20| <40] o022
33 SDE4 SDE402189 1999 | 21099 06 32 o008 001 035 20 NPDES SMC  No | 131 s 428 | <20| <20 <40 0003
M SDE4 SDE4022399 1009 | 22299 056 34 014 002 004  © |NPDES EMC No | 53| 44 [<aof <20| <20| < <a0| oo1s
35 SDE4 SDE4030899 1909 | avam9 o~o 15 005 o0 o0 06 |NPDES m:n N | ] @ cwm <20 478 s76| oote
% SDE4 SDE4031398 1990 | 1200 083 2 007 o o0 7 NPOES EMC  No | s2| &7 518 | <20| <20| <40 o018
37 SDE SDE4032499 1099 | ¥24%9 028 19 008 0 015 40 |NPDES eMC No | 41| 32 |ssa| <20| <20] <40 o002
38 SDE4 SDE4 032809 1990 | %2799 024 9 007 o0 000 26 [NPOES EMC No | 95| 70 |<40] <20| <20| <4o| o012
39 SDE4 SOE4070200 2000 | 7299 03 6 o1 o o 103 _z.mvlmw emc No | as| 39 [ess| T Tl | ooz
40 SDE4 wom..mmﬂow ~8c 1509 068 12 011 0 005 44 [NPDES SMC No | 22| 16 | <a| <2| T<2| "<l oos

41 SDE4 mcm.:=8 88 111699 06 15 007 001 008 23 [NPDES EMC No 17 25 | <4 <2| <2 “<dl oonr

42 mo.m.. mom; dncm@w NSO 12/4/99 o.~. 10 01

°
)
8
:
)
g

&
-
a
®
-»
-~
b 4
A
N
A
N
A
>
o
2
»

!
i
|
|
I
!
1
i
|
1
i
i

43 SDE4 SDE€011300 2000 | 11200 037 48 004 007 031 10 [NPDES SMC Yes 45| 741 2
44 SDE4 mcm..m&mso 2000 11300 047 9 013 o 0 4 zmmmw iwrm ,lzm 78| 14 |se2| <2| “<2| T <al ooes
45 SDE4 SOE4041300 2000 | 410 om 12 008 o o zvomm sMC No | 5o 22 |sss| T<2| <2| <4l oo
46 SDEA wmm..&.mm& 2000 ] 7m0 02 12 013 o oo02 8_zvo.mm EMC % 7| v lwel | T 7| Tees
47 SDE4 SDE4101700 2001 | 101700 038 4 012 o os1 27 [NPDES EMC No | 42| 17 | 61| <2| <2 T<df o0ze
48 SDE4 SDE4 110800 »8_ 1weoo 077 9 018 0 0 54 INPDES SMC  No 2| 18| <4| o8| <2| 7| o007
49 SOE4 SDE11200 2001 | 1200 037 9 o1 o o 3. |woes emc Mo | o8| 20 |on2| <2| <2l <4 oae
50 SDE4 SDE4121400 2001 | 121400 020 7 008 0 0 123|NPDES SMC No | 88| 40 |152| 306 | ses| vez| ooz
51 mom. mm.m»m,mmmﬂ . nm!..: -,:ma_ n..:, 15 c.,w .,.. o 77 woes EMC  WNo ,.a.; I.M uqo Amoﬂ, Amm..vu;ommmlm
s2 SDE4 SDE4031501 2001 | 1501 032 14 005 0 o1t 43|NeDES EMC Mo | 42| 30 | 106 |<200| <200[ <a00| o017
53 SDE4 SDE4032701 2001 | 327701 039 8 01 001 019 19 [NPDES EMC No | 45| 24 |e24|<200] <200 <400 o010 |
comp o e
| 54 soEs soEaosiaor 2001 | snam1 o8 18 oos oo1 ooz 24 |neoEs Emc Mo | 39| 2 —-.:_An.mm_ﬂ.~&— a0 oo ] <o <oo0i] aoes | . )
comP [
| ss soe« soe4oezror- 2001 | ezor os2 2 023 o o ss|weoes emc No | es w7 |7e2| 7| | Tows<omgowe] — " |
comp
56 SDS1 SDSt101994 1995 | roneme 02 32  ofwoes  mo | 28| w | 2] | oosa| oo o2s|
57 sDSt soSt1i1o94 1095 | 1ems oe2 24 oos s2fweoes Mo | | | e wa| e8| wf T T
58 SDS1 SDS1021605 1905 | 21mms 11 56 o wfwoes T e | 83| w0 [bee| wa| | zs| aew vus| aim|
5o soSt sostosiies tees | smes o2 8 o012 Iweoes  mo | m| s 2/ | [T [ o110 ooas]o30s
60 SDS1 SOS1000495 1005 | ewms o7 2 o ssafwoes  No | we| 3| asf |7 |7 | ous| oon| oze|
61 SDS! SDS1080795 1996 | 6865 04 8 0 NPDES No | 28] 89 | 3| Tl 7] oose| ooe] 0219
— ——as
Full Data Set (No Values Trimmed)
R=Rejected Non-Representative Data - Refer to line comment for detail
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POS . . 9/27/01 10:32:14 AM
EMIS

NPDES Composite Sample Data 9/1/94 - 6/30/01

SAMPLE DATA STORM CHARACTERISTICS CONCENTRATION, mg/L.
Out  Sample Stom  Dpth  Dur Maxint 23..22:36:!._ Pur- Ground Turb, E- P- | Total
Seq fal 0 Reported Date in he  inhe n in pose Type Deice? JTSS | NTU _QOOm Glycol {Glycol | Glycol Cu Pb Zn jCommenlts
94 SDS3 SDS3 111994 1095 11/19/94 042 24 005 52 —zamm No 23] 49 — 10 <$ < 5 <10{ 0.027 0.004 | 0.108 | glycols and BOD on
- o . - R . labjob " 014%

o5 sos3 soszotores 1095 | 1ms o021 62 o 252 |NPDES N | 2] a7 s | oot | ooo2[oosel T |

96 SDS3 SDS3030805 1995 | 3ews 218 114 o esfome N 0005 | 0001 00ze|

o7 sDs3 sos3oazs  1ees | wroms 029 1e o se |neoES No | <2 10| 4| <s| <s| <10 ooer| 0002] 0oes

98 SDS3 SDS3072605 1008 | 72605 041 38 o Inoes o No | 2| 5| e | o0087| o00os| ooes i N~

o s soosws s | weens o o o - ) U I B B B S

100 SDS3 sDS301t408 1998 | 13w o037 2 ) NPDES No | 18] 21| 8| <s0| <sof <t00| oo | ooz[oose] T T I

101 SDSI sds3032206 1988 | 28 021 o siAg - No | 41| 20| 8] <s0 <50 <100| 0028| oo0z| 00sa] T T m

102 SDS3 SDS3041606 1906 | 4n15me 049 16 o9 Iwoes  No | | oo |e38| <so| <s0 _<100] ooss | oo12|oore] o

103 SDS3 SDS3052208 1096 | 52188 031 30 ooz |'ses om0 | 26| | 0035 | 0001 o0ss] <

104 SDS3 SDS3080208 1997 | ez 101 27 o 325 |NPDES No | 10| 13 |0s0 0.115] 0000 | 0.007

105 SDS3 SDS3os03ee 1997 | e3me 02 12 o _m.ﬂ..uqmm;ll No | 33| velna] | “00s0 | o016 0oez|

106 SDS3 SDS3102198 1997 | 1012106 068 41 o ealweoes  no | 48| 42 kaoo| <so| <so| <100| o0z | 003 v022| )

107 SDS3 SDS3112308 1907 | 112396 o063 341 o m2lswas ves | el w2 |32 | 1| o] “as| oose| oow|over| -

108 sps3 sosaotesr 1ee7 | wewr 121 23 o sa|weoes  No | 58| o7 |e7| <so| <sol <100| ooz | oooz|oosz|” .

109 SDS3 sDSacdoser 1997 | wser o038 20 T on alwoes " we | 34| 25 |<a0| 50| <s0| <wwe| oom| vwz|oow| ~ T -

110 SDS3 mcmg&wu 1997 | o307 02 16 o 18 zv.o.mM|m,.Bl,.z.o! c1of efast | | 7T oose| ooos] o0 -

111 SDS3 SDS3102807 1908 | 10267 047 108 oo 2 |weoes euc No | 38| 33 (10| T T o | vow ] omr|”

112 SDS3 SDS3013098 1098 | wm8 02 14 "o 107|noEs EMC No | 36| s4 [135]| sa| 42| Tos| oozm| oooz| ouss) ’

113 SDS3 SDS3030198 1998 | w198 098 e 007 ewoes smc Mo | 21| 13 | 82| <20| <20 <40l oo3a| o007 00| ’

114 SDS3 SDS3030008 1998 | ame o088 27 o 132|weoes smc No | 32| 52 [383] 230 | 67| 317| 0037 | 0002 | 0034 | backup monity sempte
In case 3/1/98 sample
didnt qualify under new

. e e e e peami

115 sDS3 sDS304238 1908 | w2ams o04s 20 o 264|weoes smc Mo | 73] 4| o4 | <20] <20 <4o] oost] oot | ooes

116 SDS3 SDS3051498 1998 | Si4ms o021 8 001 125 |npoEs emc No | 14| o5 |e32| <20| <20 <40 o078 | o003 0118 ’

117 sps3 SDS3061098 1998 | enoms o028 10 o zs|neoes emc No | 0| w2 sx ||| "o0oes| 0002 0oso]”

118 sDs3 spsaoerzes 1eoe | enews 031 10 025 o o m2|woes Eemc Mo | sy we fwa| | “0.138] 0008 | 0056 | thunderstorm. 0 25 it

119 SDS3 SDS3002508 1999 | 92498 047 23 026 0 O B |NPDES EMC No | 224 168 [S14| <2| 22| 32| 0069| 0012 0043 | ycots meybe high

g I blased, dupe was <MOL

120 SDS3 SOS310038 1990 | 10w o4 3 022 o oo s|weoes emc No | 4 2| 42| <2| <2 “<of 0055 | ooos| ored”

121 SDS3 SDS3102798 1999 | 10278 o064 © 019 o o 72|NPDES smc Mo | o8 &4 |are| <2| 42| s2| ooos <0002[<0008)

122 SDS3 SDS3 110498 1999 | 11308 162 39 048 O 008 3SINPDES SMC No | 310 85678 | 47| <2| 57| ooea| o043l o149

Full Data Set (No Values Trimmed) ]
R=Rejected Non-Representative Data - Refer to line comment for detail
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POS

9/27/01 10:32:16 AM

EMIS
NPDES Composite Sample Data 9/1/94 - 6/30/01
SAMPLE DATA STORM CHARACTERISTICS CONCENTRATION, mg/L
Oul  Sample Storm  Dpth  Dur Maxint 24twant 48hrantDryani] Pur- Ground Tub, €& | P- |Tota

Seq ] 0 Reporied Date in e infhr in in hr pose  Type Deice? |¥SS | NTU [BODS | Glycol |Glycol |Glycol Cu Pb Zn jComments

152 SDS4 SDS4101384 1995 | 101384 032 14 o 480 nPDES No | s7[ 56| 18 0036 | 0001 0.047

153 SDS4 acm::ef 1085 1104 042 2 005 s2fwoes me | T | TS| <s] <8 <]l T T

154 SDS4 SOS401105 1985 | M5 03 60 o042 |wPDES Mo as| sa | 3| | ]| oorr| ooes| oore| ° o

155 SDS4 SDS4021605 1995 | 21505 11 s o o8 |nroES Yes >03 <s| «<s| <0 | |7 o

o e o P8 bt I o R R BT &

157 sS4 SDS40s0705 1we | wwws o4 8 0 NPDES N | «2] 37| o 002 | 0002 0016 -

158 SDS4 sDSe 101005 1we | 1onsws 035 12 0 |Ineoes  no | el 42| s 1 77| ooz ooo1| oo22] o

159 SDS4 SDS4o1406  1w0a | 1nams 037 20 o Inoes  No | 20| o[ 6| <so| <so| <10| oo | <0001l oote m

10 SDS4 SOS4od1006 1998 | s 040 16 000 IwoES  No | 2| 14 |44 | <50| <50| <100 ooa1 | oos|v0a1]

181 SOS4 SDS4042208 1900 | 422m6 283 8 o swa No | 19| 80 [64s | <50| <50| <100| 0033 | <000t| 0017

162 SDS4 SDS4052206 1698 | 2186 031 30 ooz | ses ~ no | asf || T | oos | ooer| oors

163 SDS4 mom;o:r.s Teer | tame o0z 12 0 NOES Mo | 20| 1 oo | <so| ‘<50 <100 0024 | 0001 0020]

164 SDS4 SDS4 100408 1097 | 10ame 059 81 oos 18 |nPoES No [430f 2650 [60a | | | | o1so| ooe “0.228] 155, Turb not typical
high turbidity rom POS
cunstruction site (34R

R e sclety )

165 SDS4 SDS4120408 19097 | 1zame o082 75 ot aslwoes N [ 1 65 kaoo| <so| <sof <100 0023] oooz]00iz] =

166 sDs4 sosaotizer veer | wewr 121 2 o wsafweoes N | 7| 22fae| || T 0031 | 0002] 0024

167 SOS4 SDSe012707 1997 | 12197 o041 28 "o 1olsiwag Mo | 12| 91| 43 7| o017] o001 o0z -

168 SDS4 SDSe04t19e7 1997 | 4nom7 118 26 0 esJwoEs Mo | 42| 12 |44 | <50| <50[ <100| 0030 | 0o003| ooss]

160 SDS4 SDSeosz407 1098 | s25m7 02 105 007 sslneoEs EMC No | vod essas| | T 7| oosz| ooos|oo| i

170 sS4 sDSe 1767 108 | 117 047 126 o 22|weoes sMC No | 31| 34 fase| T 7| 7| cow| ooz 00| i

171 SDS4 SDS4030998 1998 88 088 27 o 132|NPOES SMC No | 38| 57 [<40| <20| <20 <40 0018 | <0.001| 0.012 | makeup comp for 06Cw

e e non-rep comp

172 sDS4 sDsa 111098 1009 | 1eme 234 66 018 o o 7afweoes smc Mo | 24 20 | <4 2| <2 _<4] 0020 | <0002 oos| ~ i

173 SDS4 SDS4021309 1909 219 02 5 004 0 o t02fome EMmC ves | | li0s | 0008 | <0.002| 0036 § for DO stucy

174 SDS4 SDS405079 1999 | s6me 025 22 006 O O T9|NPDES EMC No | 3| 12| | 0023 <0.002] 0.008 | annusl sampie

175 SDS4. SDS4032801 2001 | 2701 039 8 01 001 019 19 |NPDES EMC No | 60| s5 0021 | <0002| oora] T

0% Y T — e e ————— - —

176 SDS7 sowaostoes 1ees | swes o012 75 0 twzfweoes No | e8| a0 | 5| | | 1

177 sDS7 SOW30s1195 1995 | snes 02 8 o012 INeDES  No | 20| 25 4 oL 1 L

178 SDS7 SOW3081095 1995 | eroms 03 10 o oe |npoes No | s7| 23} s| | | b T

170 'SDS7T SDW3081795 1996 | snems 134 12 001 NPDES N | s8] 2| e -

180 SOSTup SDW3 120496 1997 | 124m8 o082 75 016 44 [NPDES o | 72] 26 kaoo grab missed

-

Full Data Set (No Values Trimmed)

R=Rejected Non-Representative Data - Reler to fine comment for detail

¢ \ENV-apps\EMIS\POSDEV\EMISMain.mdb/rptSWNPDE SCompositesOnly Page 6 of 14 2001AppendixB ail comps

96 _
D B ] N ; j



sdwoo e gxipuaddy 1002 #1 40, 88ay

ib

AuOsaNsodwodSIAINMSIdGPW LEWSININIASO\SINTsdde-ANTF\0
18P 10 JUBWIIOD BUY| O} J3JaY - B1B( BAREIUSIIRY-UON P3)IjaY =Y
(pawwu} sanjeA o) 19s ejeq Ny

o> Js> s> o fa [m | oon bvansfes o v ez sewe | s661 66060 INGS INGS 60
01> mv s> |» | se fe> oN ovous|esi o vz ao sewr G681  SBSOEO EINGS INGS 80z
) 1 e fsr ve e | T[T P smaafe 00 T T e sesie | sees  sesizoinas inas i
sezo [o00 | zoo . ‘ v Joc [zz | on s3aan| vz vo0 "~ 09 €0 seiut | sess  sezil0iNGS INGS 90z
Sl T T e s s e [T oN s30an] 25 s00 vz 2ro veeuds | 681 pe6LILINGS INGS SOz
’ oo feco fwoo [ | 1T Je o |6 Jon T saaemjon 26 zo veeuoi | se61  v6810L INGS INGS boz
€0t [so00 fwoo | [T [ voo | vo lsizl on  saaan] e 6 10 vawcus | se6L  vGri60INGS INGS cOZ
oo €200 |2000> | 5000 ve |€ °N OM3 S3GAN]Er 10 0 S00 ¥ ZE0 loSiE | 1002 10SKEOSSOS §SAS 202
%000 [z000> [e100 | |~ ] ez vy [ on ona saaalu o o cio st wo somn | oo 1oV010SSAS SSAS 402
200 [zo00> (oo [ T T T 0T 22 | o ons saaand iy se0 o sio sz sz owewor | rooe 000204 SSOS  SSAS 002
orduwes enuve 19000 (2000> fs000 | [ |7 [T v [es | on w3 sagan|er o o w0 zz  szo caws | eses  eezosoa ssas e
i ezro |eooo Iwoo |~ | | lows| or is | on oms sdaan|se o o  so 2z s01 samun | eos " eeri10a ssas  esi
o zoo [woo |1zo0 | | | Jovs| s [ | on’ saamlz  vzo 0z eco st | cees 1650£0Q SSAS 164
o u.&..o.v.T,e.c,d'na woo [ |7 !;;T...mw ‘o Joe | 'on T Tsaganl ez o 8. ovo a1z | 1688 2621200 ssas 96l
ﬁaﬁiﬂ—q‘-ﬂﬂgﬂs Tt T T o T oTT T T T ST o ‘ o o o
B n..os.o_&e.ae_nso oo fewo | | | feu|se |ee | on ~ sagen] sor o % wo seuzn | 68 1662100 $SAS 64
o 6200 [2000> | 9000 o |1z | on oma saaen[sy w0 0 e1o sz 1zv owswor [ 100z oocozorssas ssas ves
~ owes envue | 9000 [z000> 9000 | | I'e |ee | on Tom3 saaan]er o o w0 zz  szo cwws | eest 660508 9SAS €6l
Jvevo|woo |ewoe |1 | v> | o2 [62 | on ow3 saaan]ie  s00 o sio z0  eso eanini eeel _eeciiie 9Sas Z6)
ST L Y> | %t |8 J_°N_Om3 s3adn) e <o 9 8 antddd
Ui sed (popeiep
pinby ou) edwes
_ae:80u-ednp 20 peuf 1100 [1000> | 2000 ov>| ez [ev | on saaan] o 2o 0z eco o5k | 88 1600£08 9SAS 164
7 |ez00 |ze00 |[sioo | ezef s ez | on s3adn| sor o 9 wo euzn | 680 iesziod ssas os
L o0 | 2000 |ei00 | - ows| ov 26 | 'on' T sagan] v o €z 1zt emn | 8t seu108 esas em
) ) woo [se00 | sz00 . 00v o1 16 | on sagan|w a0 stz wo vewzs |66 sevozie 9sas ew
6000 |2000> | 8200 s9- [sv | ov oma s3agan]er 110 0  So0 vt zco iosie | 1062 1051€0250S 9nzsas et
N ~ feooo [zo00> [ve00 | | ) e ez oN on3 saaanfezi o o wo ¢ ezo owmms | 100z oosizi zsas dnzsas ees
— iis.gccnog_ 0100 |2000> | 8000 € [zt ] oN on3 s3oaN|or si0 o w00 e ezo eemze | 66  eeszeo emas dnisas sl
__ owduses jenuue geai |s00'0 >[2000> |z000> | ) ) et [o0 | on ow3 sagan]oz sco 100 w00 z¢ 90 eemiz | eeer  eeerzoemds dnzsas vei
s _ - , cvv et jzz | on T bvdisfsoz o 8 90 eR 1681 sm.._t«mmiow dnzsas cet
_uexersdwesgedoul | 7T | e |zefee ['ow T evans|enr o 92 wo ez | 1080 6:2106maS dnsas ol
I R R i i or| v Jiz Fon T ovds|rer o €2 121 6@t | 1661 160110 €MAS dnzSOS 191
sweuwwodl vz ad D | pAD| k9| 1ok |ga08) NIN| sSi] ceoeq wdhy esod § m woomgu Ny w oieg  J pepoday al we}  bag
wor| -a | -3 ‘Qny punosn -ng Jueliguuenigy wenvz wixeyy Qg wda  uwois sdwes 1o
UBW ‘NOILVMINIINOD SILSIIIALIVHVHI WNOLS viva 3NdNvYS

WY 94204 b0/22/6 .

10/0E/9 - ¥6/1/6 ®©leq ajdweg ajisodwo) S3AAN

SIn3
$0d

AR 017210



POS 8/27/01 10:32:17 AM
EMIS

NPDES Composite Sample Data 9/1/94 - 6/30/01

SAMPLE DATA STORM CHARACTERISTICS CONCENTRATION, mg/L
Out  Sample Stom  Dpth  Dur Maxint 24heant szs.oi._.. Pur- * Ground Turd, e | P [Toul ] _
Seq fal s Reported Dale in W inftw n . poss Type Deice? |TSS | NTU [BODS|Glycol |Glycol {Glycol | Cu Pb Zn jComments
210 SDN1 SDN1040505 1095 | 4ums 017 4 o 210 [sipAg No o 16| s| <s[ <s| <w
211 SON1 SON104o7es 1005 | amws o6t 28 ~ oo4 eolwpes " No | 18| e2 [ w0 <s| 7 <s| <10 oooe| ooor[ozse] T
212 SON moz_ooouwm”: wee | aews o4 8 o qwoes o | s e || | | " 0035| oooe|o4sa) T T 41.“
213 SON1 SON1110795 1008 | 1@ 300 a8 009 NPDES No | 15| 14| s 0023 | 0013|0375 - N
'214 SON1 SON1020406 1908 | 2386 18 8 7 Jwoes  ves 10 150 | 15| <s0f <50 <100 oot | ooz |0z T T —1!-
215 SDN1 SDN1041008 1996 | 41590 049 18 009 Stip Ag No 7] 11| <4| <s0| <50 <100 T o
216 SONt SDN1042206 1998 | 42208 283 8 o |Iwoes  No | 31| o5 |eso| <s0] <so <100/ oote| oon|oe] - I «
217 SDN1 SON1051308 1906 | snawe 098 20 o072 |sieas  No | 14| 15 |az2] <s0 <50 <00l TN T g
218 SONY SON10S2206 1998 | S2me 031 %0 ooz |IsiwAg N | 1| 73 |w02| <so] <50 <100| 0027 | 0007 | 0208 |xtra NPOES/StPAG
219 SON1 SON10628A 1998 | 6238 o048 10 o s w2 e S et Eoa] Bt B
220 SONY SDN1062%6 1908 | e2a98 o048 10 o |swa No | 2] 83| 20| <s0| <s0| <100| o0oso| 0013| 0588 X NPDES/SipAg
221 SON1 SON1o70408 1007 | 7308 o023 12 o _Iwoes Mo | st| e |v07| <s0| <sof <100| oo | oot 03ss T T
222 SDNY SDN1071796 1997 | 71176 027 31 ) Stip Ag No | 19| 21 [251] <s0| <50 <100
223 SON1 SDN1080206 1997 | 8296 101 27 o as|swag Mo | 35| 20 {12 <so| <so| <100 | T[T
| 224 SON1 SDN1090306 1997 | o386 029 12 B o relsiwAag No | 43| 15 |oss <50 <so0 <1w00[ -7
225 SON1 moz_om..ms 1907 | onwee o072 a8 0 144 m..,...mmll.unz.. -m.w imm 103] <50/ <s0 ioo I D R A
2z sony sowosieee 1907 | onewe o 2 ooz a|swAg Mo | 36| 7 fam| <so| <so| <o) | [T |
227 sON1 sonioites7 1997 | wemr 121 23 o walwoes T o || m|me| [T T v | o5t et o o
226 SDN1 SDN1041307 1907 | 4nver o031 12 004 |neoes No | 34| 19 {170 ) 0042 | 0013 | 0.433 | downstream tocation at
SDN1-27
220 SONup SONTup 100450 1987 | 10i4me 059 81 oos  wlwoes Mo | arf o7 feoo] | | | 0uzs| o010 02v0poredvpidomn sompie
m&.mcz_.co SONtup o167 1997 | 1187 121 23 0 1s4JNPOES  No | 62 28 |oesf T T 0030 | ooso| 0308 poired wpidomm seryls
231 SDNtup SON1060397 1997 | @397 026 16 o mfwoes ewc Mo | 77| 20 (e | T | T Toom| oemfomm)
~u~‘mmz|:._m mcz_n._.mmMem¢8a 102807 047 108 008 26 Jsmm m!lon No ) “: | 40 I == mlo_o |wm.|m ﬂmm» —_——— e oo
233 SONtup SON1121507 1998 | 12nse7 1 a3 o e7|weoes smc Mo | 22| 21 |aes| <20| <20 <40l oor7| oonajom| " T 7T
234 SONtup SON1030198 1998 | 198 o098 86 o007 ofweoes smc No | 104 3 lae2| | |7 | oow| ooor|oos|
235 SONup SON1042008 1908 | 42398 048 20 .o mwoes swc No | | w2 fize)| | | " | Toosz| ooos|oam| T C
236 SONtup SDN1051498 1998 | S1488 021 8 oo1 125|NeDES EMC Mo | 43| 21 | s | | | | oosa| oot} ose]
237 SONtup SON1081008 1998 | /1098 028 10 o slweoes Emc No | | 7ilem| T | o0se| 0009|0360
238 SONtup SON1081608 1990 | 816m8 031 10 025 o0 0 792 |veoEs Emc Mo | 102 63 200 o 0083 0030 | 0.508] thunderstorm. 0 25 it
23 SONIup SON1 100308 1999 | 1vams o4 3 022 o0 o007 |weoes emc No | 7| 21 fazz) T[T 177 {Toom| oerr|oaer|
240 SONTup SDN1102798 1090 | 10278 064 © 018 0 o0 72|NPDES SMC No | 85| a4 |es2| 1 | oooe| <oo02f 00es]
Fult Data Set (No Values Trimmed)
R=Rejected Non-Representative Data - Refer lo line comment for detall
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lﬂ POS 8/27/01 10:32:19 AM
EMIS
NPDES Composite mm.:u_m Data 9/1/94 - 6/30/01
SAMPLE DATA STORM CHARACTERISTICS CONCENTRATION, mg/t.
Oul  Sample Stom  Dpth Dur Maxint .k?!.az!g; Pur- Ground Turb, E | P- |Total
Seq fal 0 Reported Date in he  inftw in pose  Type Deice? JTSS | NTU [BODS|Glycol |Glycol |Glycol Cu Po Zn  JComments
272 SDN2 SDN2030895 1905 | 8%5 218 114 o o] omer No 0012 0003/ 0020
273 SON2 SON2040795 1905 | amms oo 28 o004 oolsipag o | 72| ws | as| <s| 8| <l T T -
274 SON2 SDN2041205 1905 | w1oms 020 18 "o safwoes  No | se| 40 | 30| <s| 18| 1o 0025 | oo03| ooee
275 SDN2 SON2080705 1906 | om®s o4 s o Jz..umlm " Ne | e s | e el do] .
276 SON2 SON2101695 1996 | 10nsm5 035 12 o NPDES No |1z 1e | 5| 0018 | 0002 0024 ’
217 SDN2 SDN2021708 1996 | 217m8 120 12 0 fwoes T wo | <20 2| 6| e3| 91| 173] 000s | 000s| oozl
218 SON2 SDN2o4t698 106 | 4nss o049 18 000 fswag Mo | 8| w1 | <a <so| <so| <100l ~ |7 |77
279 SDN2 SON2042208 1908 | w22me 203 8 "o Iwoes  no | s3| 25 |eed!| <50| <s0| <100 0013 | 0003|0017 -
280 SON2 SON2051308 1000 | sname 0% 20 007 12|sipAg  No | se| 53 |4se| <so| <so| <wo| T T[T
m e soucime e | s 0w m e [se v | | s |see| cee| <ot wie| | sae] 55 |unnbocsmmis -
22 SON2 SDN20628A 1006 | e2as6 o046 10 o lsesT T | e P sun | somlanal — o
283 SDN2 SON2052308 1998 | e23ws o046 10 o |siwAg No | 33| 75 183 <50 <50 <100| 0055 | 0012| 0078 |rira NPDESISIP AG
284 SON2 SDN206096 1907 | 936 029 12 o 76 |mPDES No | 0] 10 |23 0033 | 0008| 0042 o
205 SON2 SON2102198 1907 | 102198 o088 41 o eaJneDES Mo | 42| 208 |4s0 ~<50| <s0| <100[ oot0| oo0z2| o]~
286 SON2 sDNzotieer 1007 | wiem7 121 23 o isafneoes  No | se] 15 |2 | <50| soo| 00| oo | oot [ooe| )
287 SDN2 SONzo41097 1097 | anomr 118 28 o " saneDES Mo | 17| s |<40 <50| <s0| <100| oosz| oois| 0oes] ~
288 SON2 SDN2082499 1999 | 62499 112 24 035 003. 008 10 |[NPDES EMC No | 18] a T N. cargo (WS) pump
. o . . i . o I _ e -.u..o..s‘v»u:ueia.
| 289 sON2 sON2100s00 2001 | 1000 037 8 02 o o 1we|nPoES EMC Mo | 4o L0 T T 77T 7T 7 INcomowsipump b
stalion S
|20 sonz sonzoetior- 2001 | enwor 128 2 02 o001 0w 2|woes smc N | ao] || 1 1T 71 R gﬁm.s B
comP -.m..o:csvwmu
291 SON3 SDN30soss4 1995 | omme oes 22 " ealwoes 0 Mo | 21] si | s 003z | 0.002] 0oes |
22 SON3 SDN3 102694 1995 | 10254 196 44 114 |nPOES T oNo | oe2| 8| 4} i I I .
203 SDN3 SDN3 111994 :.8 ::wa» 042 24 005 s2fwoes Ne | | | 4| <s| <8l <ol T
204 SON3 SON3oto7e5 1995 | 17es o021 62 "o 2s2|woes No |oe2f 18| 2| " o003 | 0001] 0052
25 SON3 SDN3021605 1995 | 21595 11 se o osofnvoes  ves | | seo| <s| <s| T <w| T} 7T
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